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I am proud to announce that right in the centre of
Kuching City, we now have an attractive and well
functioning urban ecological sanitation installation
which may well point towards future urban waste-
water management of the city.

Improving the urban sanitation is one of the tremen-
deous challenges facing most fast developing cities in
the world. In most developing cities huge amount of
non or only partially treated wastewater are dis-
charged incessantly from households and business pre-
mises. To solve issues of such dimension, all possible
solutions need to be explored. Improvements in the
hygienic and environmental quality has to be achieved
using least possible cost and resources.

An integrated approach may very well be the best way
forward. It may be possible to combine different solu-
tions for different parts of the city, tailoring it to the
actually needs and the physical and social environment.
Well established and robust but expensive convention-
al sewage systems may still be required for certain
areas including congested commercial and industrial
areas, but in other parts of the city, especially residen-
tial areas, other fast emerging decentralised ecological
solutions may prove cheaper and environmentally
more efficient.

The ecological sanitation pilot project at Hui Sing
Garden, Kuching, is part of this search for the best
combination of solutions from an environmental as
well as economical point of view. It is first of all an
important physical demonstration of the potentials in
the new emerging ecological solutions. At the same
time, it is a valuable research site, from where new
methodologies can be developed further.

We hope that our experiences may serve as a small
contribution and inspiration for other cities in the on-
going search for affordable and efficient solutions to
the sanitation issue for urban areas. Currently one bil-
lion people world-wide are provided with pit latrines
only and 2.5 billion people have no sanitation at all.The
need for developing affordable and environmental
satisfactory solutions for this tremendous problem
simply has no end.

I wish all developing cities the best in their search for
affordable, efficient and sustainable wastewater solu-
tions.

YB Datuk Michael Manyin Ak Jawong
Minister of Environment and Public Health,
Sarawak, Malaysia
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FACING THE WASTEWATER PROBLEMS
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New residential areas mushroom
all over, stretching to Kuching, the
capital of the State of Sarawak,
Malaysia.Today more cars fill up the
streets, and more people from the
rural areas migrate to Kuching.The
city is rapidly expanding, and the
population has grown from
375,000 in 1991/92 to 496,000 in
2001. It is anticipated that the rapid
expansion will continue during the
coming 10 to 20 years.

Kuching is still spacious, green and
pleasant. A small-city atmosphere
blends with a multiethnic street
picture consisting of indigenous
people – Ibans, Orang Ulus,
Bidayuhs, Melanaus – and the

Malays and Chinese. But with the
present population growth the cur-
rent partial treatment of waste-
water is no longer sufficient to
avoid pollution of Kuching's
streams, rivers, lakes and coastal
areas.

Most households in Kuching al-
ready have piped water supply and
flush toilets. The main sanitation
issues today are related to the
wastewater outlet.

The existing wastewater system
retains black water – toilet waste –
in septic tanks for partial treatment
before discharging it into storm
water drains, which continuously

flow to the nearest stream or river.
Septic tanks can only reduce the
organic matter by around 50 per
cent and do not significantly reduce
bacteria or nutrients (nitrogen and
phosphorous). The effectiveness
also relies on retention time and
the frequency of desludging of the
septic tanks. Grey water – all other
types of domestic wastewater –
from washing, bathing, kitchen out-
lets and cleaning – is led directly
into the open storm water drain.

Besides having to cope with the
heavy monsoon rainfall the drains
have a second duty – to channel
polluted wastewater to the rivers
and streams.

6

City growth and wastewater
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Today, the Sarawak River, gliding
though Kuching, is polluted by the
discharge of partially treated or
untreated wastewater. The main
pollution source is human waste-
water containing vast amounts of
pathogens, organic matter and
nutrients. So far, wastewater from
industries and businesses consti-
tutes only a small part of the pollu-
tion.

The massive and increasing pollu-
tion has many consequences for
both human beings and the envir-
onment.The pollution may impose
a risk to public health and emit foul
odours. Pathogens in the black
water can spread waterborne dis-
eases, and still in the late afternoon

Kampung children who live on the
river banks are swimming and play-
ing in the water as they have done
for hundreds of years. The fisher-
men continue fishing in the pollut-
ed river with jarring or jalas. But
their daily catch tells a story of the
species getting fewer.

The organic matter in the waste-
water uses up the oxygen in the
streams and river. The conse-
quence is oxygen depletion and a
deleterious impact on the river
fauna. At certain times, especially
during the dry season, the oxygen
concentration can become critical-
ly low. The biological life is badly
affected, and at worst there is a risk
that species in river will disappear.

7

The City and the river

Kuching, Load from  Households Food outlets Industries
different sources kg/day kg/day kg/day

BOD, organic matter 5900-9700 650 15
TSS, total suspended solids 5400-8000 260 60
Total Nitrogen 2600-3400 30 5
Total Phosphorous 500-600 10 3
Oil and grease 200-350 60 2
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Understanding the direct relation-
ship between wastewater and the
heavily polluted rivers, the Govern-
ment of Sarawak is addressing
wastewater management as a pri-
ority for environmental improve-
ment.

The Government has conducted a
feasibility study on the establish-
ment of a conventional centralized
sewage system for the city, at the
same time exploring other emer-
ging systems, including ecological
sanitation, biogas and wetland solu-
tions.

A possible framework for integra-
ting conventional and non-piped
ecological sanitation (ecosan) in
the most cost-efficient and envir-
onmentally friendly manner has
been established.The framework is
currently being detailed and sub-
stantiated. If such a framework
materialises, Kuching may be
among the first cities in the world
to combine conventional waste-
water systems with large-scale
urban ecological sanitation.

Presently, a demonstration project
is customizing ecological sanitation

to local conditions in Kuching.
Connecting nine terraced houses
to a grey and a black water treat-
ment system, the urban ecological
sanitation pilot project is the first
of its kind in South East Asia.

Ecosan has economic and environ-
mental benefits. The advantages of
ecosan are considerably lower
investment costs, mainly due to the
avoidance of trunk sewers and a
higher environmental quality due
to the cessation of black water dis-
charge and the recycling of nutri-
ents and energy. However, this type

8

An integrated approach in Kuching
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of system is very sensitive to the
wastewater composition. In major
industrial areas and other areas
where the sources and composi-
tion of the wastewater discharge
are difficult to determine and con-
trol, a conventional, centralized
sewage system will still be requir-
ed. Wastewater in these areas can
contain hazardous organic sub-
stances (such as petrochemical
substances and pharmaceuticals)
and non-organic substances (such
as heavy metals). Taking an inte-
grated approach to wastewater
management, ecosan could be
applied in many residential areas
and some commercial areas with
“clean” organic sewerage.

The lack of a comprehensive sew-
age system constitutes an over-
whelming challenge. However, it
also offers the opportunity to free-
ly consider all possible new solu-
tions.

Specific features in Kuching may
make the benefits of including eco-
logical sanitation remarkably high:

Low initial costs: There is no
existing trunk sewer pipe system,
implying that any new system can
be established without having to
depreciate any existing infrastruc-

ture already in place.

Source separation: Domestic
wastewater discharge in Kuching is
already separated in ”black water”
and ”grey water” at the source, all
houses having separate outlet pipes
for these two types of wastewater.
This strongly improves the techni-
cal and economical viability of
ecosan in many residential areas
compared to other cities, which do
not have separation at the source
and face expensive barriers to
implementing ecosan.

Soil: Kuching is situated on level-
led terrain along the banks of
Sarawak River and its tributaries. In
many areas the ground consists of
unstable soft clay or peat. A soft
underground makes it difficult to
construct a conventional piping
system. The lack of gradient also
increases the number of pumping
stations required for a conventio-
nal system.

Living conditions: Kuching is
spacious, making many publicly-
owned open spaces and green
areas available for local grey water
treatment facilities. Other cities,
more densely populated, face
serious problems in this respect.

9
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What is ecological sanitation?
Ecosan represents an ecological solution to the treatment of domestic
wastewater. Ecosan is non-piped sanitation – involving only a small,
locally piped network.Wastewater separation at the source and recyc-
ling of the nutrients and other components in the black water are fun-
damental principles.

Typically, ecosan treatment systems separate toilet waste (black water)
from other types of household wastewater (grey water). There are
several benefits associated with this basic separation:

Black water only constitutes around 10 per cent of the wastewater.
However, this modest volume contains the bulk (approx. 99 per cent) of
bacteria and around half of the organic material and nutrients. Due to
the limited volume, black water can be collected by tanker trucks and
treated at a centralised facility.As black water is a “clean” organic waste
fraction, the facility can use the black water for production of fertiliser
and energy.

Grey water, constituting 90 per cent of the wastewater, but containing
less than one per cent of the bacteria, can be cleaned locally in different
types of systems. It is relatively easy to turn grey wastewater into clean
water before final discharge.

10
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Ecological Sanitation – a City Solution
Access to sanitation was one of the eight millennium development goals
adopted at the United Nations Sustainable Development Conference in
Johannesburg in 2002.

Building a conventional wastewater system demands huge resources in
terms of money for construction, operation and maintenance. For many
developing and newly industrialized countries conventional wastewater
treatment systems are not affordable.They face large and fast expanding
urban populations but lack the ability to establish proper wastewater
management systems.

At the same time growing environmental concerns increase the em-
phasis on sustainability in the sanitation systems. Conventional sewage
systems often do not allow for recycling of organic matter and nutrients
due to the contamination of the sludge in the sewers.

Non-piped ecological sanitation may prove a solution to the dilemma.
By avoiding the piping, up to 80 per cent of the construction costs can
be avoided.The operational costs will be less, mainly consisting of the
black water transportation costs.At the same time ecological sanitation
increases sustainability by recycling nutrients and energy from black
water.

Ecological sanitation as a pragmatic solution to the problem of organic
wastewater in Kuching may show new ways.The steps taken to docu
ment the economical and environmental efficiency of urban ecological
sanitation may therefore prove very important for the entire region. If
the positive expectations are met, proper sanitation for all citizens in
the region may be within reach.

11
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A LIVING LABORATORY
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If you did not know that this place
encompassed an ecological waste-
water treatment plant, you would
not realise it. A nice row of 9 ter-
raced houses in Hui Sing Garden
with the backyards just adjacent to
a large park is now linked to a
communal ecological sanitation
system. Instead of wastewater run-
ning directly or through septic
tanks to the storm water drains,
only one common outlet pipe is
now discharging clean water from
the common treatment plant in the

park. Between the nine houses and
this outlet, a series of processes is
taking place under the surface.

Hui Sing Garden is the big play-
ground for adapting ecological sani-
tation to the climatic conditions
and dining habits in Kuching. Since
October 2003 there has been
intense activity to find the most
appropriate practical solutions and
work out compatibility with alrea-
dy existing infrastructure. The
Government is working together

with international experts, the City
Council, local engineers, technici-
ans and companies in Sarawak.

Local materials and components
are found, technical requirements
identified and baseline data collec-
ted. The water quality is tested,
management put in place, econo-
mic costs calculated and the
residents' opinions, habits, culture
and values are being collected to
optimise the design of the facility.

14

Ecological Sanitation in Hui Sing Garden

(A) Trap to separate oil and grease from greywater
(B) Pump to transfer grease-free greywater to biofilters
(C) Vertical filter to remove organic matter and bacteria in greywater
(D) Horizontal filter to remove nutrient contents in greywater
(E) Biogas plant to sterilise blackwater and produce energy and fertilizer
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Cooking oil is used in large quan-
tities in the Kuching kitchens. Fry-
ing is a main part of the food tradi-
tion for Malays as well as Chinese.
But oil and grease may hamper the
functions of the filters or even clog
them completely. In Hui Sing Gar-
den this is solved by installing an oil
and grease trap. Locally produced,
three baffles separate the under-
ground tank into compartments.
The baffles slow down the speed of
the incoming grey water and allow
time for oil and grease to separate
and float to the surface. At the
same time, solids sediment at the
bottom. For each compartment
the oil and grease content be-
comes smaller and smaller, and in
the last compartment there is
hardly any oil/grease left.

The oil and grease trap is a low-
tech feature, keeping the system
simple and robust – a key criterion
if the system has to be used in

hundreds of locations around the
city. Answering questions such as
how big a tank is needed and how
often it has to be desludged is part
of the study in the Hui Sing
Garden. The desludging will take
place simultaneously with the des-
ludging of the black water holding
tanks as described below, and the
material will be transported to the
Matang sludge treatment plant.

While the oil and grease in the
wastewater fluctuate a lot during
the day, the amount is substantially
reduced by the trap. The trap’s oil
and grease removal efficiency is
about 88 per cent. Significant re-
moval efficiency is achieved for the
bacteriological parameters and for
organic matter (BOD) as well.

The oil and grease trap is buried
under ground. Only the lids of the
4 compartments are visible.

15

Oil and Grease Trap

Oil and grease trap Oil and Grease 
Inlet 166 mg/l
Outlet 20 mg/l
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With the help of a pump, waste-
water is transported from the oil
and grease trap to four locally pro-
duced domes. The domes are
placed in the nearby park and inte-
grated in the park design. Inside the
domes, nozzles spray the waste-
water on top of a lightweight ma-
terial (expanded clay). Bacteria
living on the surface of the mater-
ial degrade the organic matter
while the wastewater slowly seeps
down through the material. In the
tropical climate bacteria are active

all year round. The degrading of
organic matter in the domes has
proved to be very effective.
Organic matter (BOD) is reduced
from an average of 130 mg/l at the
inlet to around 2 mg/l. Oil and
grease is further degraded in the
domes. From an average of 20 mg/l
at the inlet there is less than 1 mg/l
oil and grease left when discharged
from the facility.
The domes are covered with soil
and planted. In the park they look
like small hills.

16

The domes: A biological filter
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From the foot of the domes, the
wastewater flows to a constructed,
horizontal subsurface wetland. A
particle filter made of crushed
limestone from a local quarry ties
up especially the phosphorous in
the wetland. The nitrate is also
reduced. Studies are currently
being made by the UNIMAS Uni-
versity in Kuching to identify local
plants for the wetland that can
absorb more of the nitrate.

Phosphorous from the grey water
will accumulate in the particle filter

– the limestone. The particle filter
material must be renewed (every
5-10 years) when the filter gets
saturated with phosphorus. As a
positive side effect, the phosphorus
containing limestone is valuable as
a fertilizer.

The wetland is covered with grass
and is nearly invisible in the park.

The now clean water is discharged
through an outlet pipe from the
wetland to the storm water drain.

17

A covered wetland
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The whole system is of a very low-
tech nature and requires only
minor maintenance. The only
mechanical part is the pump from
the oil and grease trap, and the
nozzles at the domes. Elsewhere,
the water is transported purely by
gravity.

The preliminary results of the
reduction of main pollutants, such
as oil and grease, organic matter,
nutrients, pathogens and suspend-
ed solids indicate impressive treat-

18

Parameter, average Inlet to dome Outlet from wetland

Oil and Grease mg/l 20 < 1
BOD, organic matter mg/l 120 < 2
TSS, total suspended solids 38 1,3
Total Phosphorous (PO4) mg/l 13,69 0,62
Total Nitrogen mg/l 18,7 3
Total coli form count/100 ml 1,3 * 10^6 425
Faecal coli form count/100 ml 3,3 *10^5 124
E coli count/100 ml 6,5 *10^4 56

Efficiency of the grey water treatment

Selected parameters before and after the dome and wet-
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ment efficiency. In the initial phase
of an ecosan system, the results
can fluctuate quite a bit. It takes
some time before the bacteria
fauna has developed. Therefore,
samplings and measurements will
be continued on a regular basis to
monitor the process.
So far, the results are considerably
above the Malaysian standards for
effluent discharge. They generally
meet the criteria for very good
water quality in Malaysia.
The wetland was based on
Norwegian experiences, dimen-
sioned to 1 to 2 m2 per person.At
present, the pilot project is study-
ing if less space is possible due to
the high speed of degradation of
organic matter in tropical climates.
In urban areas where open areas
for local grey water treatment can
be scarce, the ratio between area
requirement and population is an
essential issue.

19

Grey water Malaysia Malaysia
treatment Effluent Class II A

Standard A* water quality **

BOD mg/l < 2 20 3
TSS mg/l 1,3 50 50
Oil and grease mg/l < 1 Not applicable Free from visible

file, sheen,
discoloration 
and deposits

Total coli forms 425 Not applicable 5000
(counts/100 ml)
Faecal Coli forms 124 Not applicable 100
(counts/100 ml)

“The results are very promising, and already as good as the
ecosan systems in Norway. The results even indicate that we
can make more compact systems. If you look at nitrogen, it
meets the criteria for drinking water. The level of bacteria
meets the criteria for swimming water”, Professor Petter

Jensen, the Agricultural University of Norway. 

* Malaysia Environmental Quality Regulations, 1974, – outlet requirement to
water recipient

** Classification under the DOE Interim National Water Quality Standards in
Malaysia. Class II A representing water bodies of very good quality, suitable
for water supply with conventional water treatment; suitable for sensitive
aquatic species

Comparison on selected water quality parameters
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Until now the blackwater from the
toilets has been discharged into
the storm water drains following
partial treatment in septic tanks.
Now the septic tanks have been
checked, cracks have been sealed
and the tanks converted into black
water holding tanks. Overflow
from the tanks is no longer accept-
ed. In some areas the conversion of
existing septic tanks will not be
feasible. Access to the septic tanks
may be difficult or the septic tanks
may be of poor quality. Instead new
communal holding tanks for a clus-
ter of houses may be a suitable
solution.

Collecting black water instead of
discharging it into the drains is the
most basic step in the ecosan black
water treatment. Regarding black
water as a resource, the principle is
to recycle the nutrients and at the
same time avoid pollution.

The holding tanks will be emptied
at regular intervals when the tanks
are expected to be full, and the
content will be brought to
Kuching's sludge treatment plant by
tanker trunks. Collection is expect-
ed to take place monthly,

20

From septic tanks to storage tanks
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Low flush toilets
The collection of black water con-
stitutes by far the major part of the
costs of operating the system.
Reduction of the amount of black
water is therefore a major compo-
nent of the project design. To
achieve a substantial reduction in
the amount of black water, very
efficient 2/4 litre low-flush toilets
have been installed in Hui Sing
Garden. The potential daily water
saving is more than 50 per cent.

It is not likely that the existing
water quality will motivate the
installation of low-flush toilets.
Potable water is cheap in Sarawak,
which have one of the heaviest
waterfalls in South East Asia. So
low-flush toilets have to be imple-
mented by other means if ecosan is
to expand. For existing houses the
installations can be spread over a
period of years when renovation
works are carried out for other
reasons. For new housing develop-
ments low-flush toilets can be
made a requirement.

21
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Just recently, a sludge treatment
plant was built at Matang 15 km
west of Kuching. The plant dries
and stabilises sludge from septic
tanks and disposes it at an adjacent
landfill. Until 2003 the emptying of
septic tanks was based on request.
From 2003, it was made compul-
sory to desludge the 85,000 house-
hold septic tanks in Kuching every
forth year.

The plant will receive black water
from the pilot project in Hui Sing
Garden. However, if the ecosan
system is applied to larger parts of

the city, the present design of the
plant cannot cope. Upgrading to a
biogas plant will ensure capacity,
reduced treatment costs and re-
cycling of the fertiliser instead of
landfilling.

Cynthia Peter is managing the
plant. She is involved in studying
how the plant can be upgraded to
a biogas plant in the future.
”The study on upgrading the plant
to biogas is in place, we only need
to know the volume – the amount
of black water and oil and grease
that will go into the system. We

don’t know the scale yet.The most
important thing is to determine
what comes in, and the composi-
tion of the sludge. Presently, the
sludge is not good enough for bio-
gas, it is not fresh. The problem is
that we are desludging old septic
tanks that have never been de-
sludged before; the sludge may be
many years old.”

Upgrading the plant to biogas has
several advantages:

”Right now, we are landfilling all
these big bags with treated sludge.

22

Upgrading to biogas
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We will have to cover them and
bury all the valuable nutrients they
contain. If we upgrade to biogas we
don’t need a new landfill, and we
can recycle the sludge. At a maxi-
mum the landfill we are using now
has 18 months left. Afterwards we
have to open a new landfill. It is
expensive, but the biggest problem
is to find a place. People will pro-
test, so it is difficult.”

Cynthia Peter is working together
with the NREB to find consumers
for the possible fertilizer product
from a biogas plant:

”The important thing is to get the
fertiliser recycled to save landfill
space. Oil palms are the main user
of fertilizers here, and there are big
plantations around. In cooperation
with the plantations we look at the
possible use of fertilizer and
whether it is cheaper to distribute
the fertilizer in wet, semi-dry or
solid form.” 

As there are no prior knowledge
of biogas, and organic fertilizers are
not commonly used in Sarawak, it
is a completely new way of think-
ing, Cynthia Peter stresses.

23

Closing the nutrient loop by trans-
forming the black water from the
city to fertilizer for agricultural
purposes is the last stage in ecosan.

Green palms with oily orange fruits
in bunches are covering hectare
after hectare in the curvy land-
scape.The palm is the sunrise crop
of Sarawak – and the potential
receiver of organic fertilizer from
Matang’s coming biogas plant. In
cooperation with the NREB the
Bratak Oil Palm Estate covering
2400 hectares and located only half
an hour’s drive from the Matang
sludge treatment plant, is currently
surveying the possible use of differ-
ent forms of organic fertilizer and
ways of spreading it to the palms.
Jeffrey Denis Ridu, Manager at the
estate, is looking forward to the
cooperation with Matang on using
organic fertilizer:

“From an economical point of

view, expenses for chemical fertil-
izers constitute 30 per cent of the
total production cost. If we can find
efficient ways of spreading the
organic fertilizer, it will be possible
to cut production costs. Another
advantage is that the uptake of
organic fertilizer is easier for the
palms.”

So far, the use of organic fertilizer
in Sarawak has been limited.
According to Jeffrey Denis Ridu the
reason is that, traditionally, organic
fertilizer is more expensive and not
so easy to obtain.

“We have to find out how to spre-
ad the organic fertilizer, and in
what form it is best used – dry,
semi-wet or wet. The dry form
feels like the cleanest method, and
we are used to dry fertilizers. But
perhaps it will turn out that it is
easier to apply it in liquid form – it
will be something new.”

Closing the loop

Ecosan.dok-2-kopi  22/09/2004  13:54  Side 23



THE USERS
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The residents in Hui Sing Garden
are Chinese families with children.
They are public employees, private
businessmen and housewives. Em-
ployment categories include bank-
ers, teachers, hawker stall owners
and civil servants. In their daily life
household wastewater has not
been a subject given much thought.
But asked whether to participate in
the pilot project, everybody ac-
cepted right away.

”They said it is a special project.
Since it’s a government project, it
must be a good project. It must
have been a long process before
the decision was made. And it is a
good thing that they are paying for
the future. We place trust in the
government," says Doreen Pui.

Being a government project, the
pilot was seen as safe and positive
by many of the residents. Even
without prior knowledge of waste-

26

Acceptance among the residents
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water treatment, the future per-
spectives of less river pollution
were quickly endorsed:

”It was first after the project that
we thought of the pollution, and
now the water is not polluted
when it is discharged. It changed
our minds. Before we had no idea.
Now we realise that even dirty
water can be treated. It means
improved hygiene, and this is
good,” says Monica Chin Lee Yung.

In the families, newspapers are on
the kitchen table and televisions
broadcast local news. River pollu-
tion was already known from the
local media. But the connection
between river pollution and waste-
water and the effects of cleaning
wastewater were not very well
recognised before the pilot project
commenced.The families that were
already aware of the polluting
effect of wastewater in the river
prior to the project felt that it was
a government responsibility and
that there was nothing they could
do about it.

”I know that the water is very pol-
luted. I am aware that everything is
mixed up. But I did not think so
much about the water pollution
before. I have no power to decide,
it is up to the government. I read
about it, but how could we deal
with it? Maybe nothing happened
before because the cost was too
high,” Chan Tai Long says.
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“We welcomed this project, we had no
second thoughts. The project is good, 

it can solve the water pollution 
problem,” Chan Tai Long.
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Sunday morning car wash, cooking,
watering the flowers, washing the
clothes and taking a shower are
still done in the same way in Hui
Sing Garden.

“The inside is still the same, all the
changes are outside, and so for us
everything is still the same. But
now the drain is clean and dry,”
Ch’ng Sen Liang.

The pilot project is being de-

veloped in such a manner that
users do not have to change their
daily habits in order to make the
ecological sanitation work. To the
government, this will be an import-
ant precondition for later large-
scale implementation of ecosan.

“So far everything is okay, nothing
to worry about yet.The pilot pro-
ject is important and the govern-
ment introduced it. It is good if we
can help and there is not so much

trouble.When they started to build
the pipes in the drain, I thought, oh
my good, how should I clean the
drain now. I was a bit worried. But
we haven’t had any worries yet.We
have not changed anything,” Cecilia
John.
The grey water treatment system
only affects the exterior of the
houses by the installation of closed
pipes in the open drains. However,
it does not affect the actual water
consumption.The water consump-
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No demand for change in habits
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tion in Kuching is relatively high
due to the low price of water.

”When paying the water bill you
realise, oh, I’ve been using a lot of
water. But it is only when paying,”
Cecilia John.

The black water treatment system
will indirectly change the water
consumption, but will not require
any major changes in habits: The
installation of new low-flush toilets
reduces the water consumption.
But it will only require a minor
change of habits to get used to
choosing between high or low
flush.All in all, life continues as nor-
mal:

”We don’t know how to econo-
mise water, we go on as usual,”
Doreen Pui.

29

”The drain behind is now very clean.
Before it was always blocked and 

smelly, my son went and cleaned it. 
There is no smell or blocking 

of the drains any longer. 
Before, when there was rotten 

food in the drains, the rats came. 
They were also eating the 

electrical lines. 
I could hear the rats, but I cannot

anymore,” Ch’ng Sen Liang. 

General and long-term perspec-
tives of improving the environment
in the river are not the only bene-
fit.There are several advantages to
the residents in their everyday life,
primarily related to grey water
being transported in closed pipes
now instead of in the open storm
water drains.

”I don’t have to go and sweep the

drains anymore, before they were
often blocked. Also, there was a
really bad, stinky and rotten smell,
really black. A lot of mosquitoes
were breeding outside, but not any-
more because of the dry drains.
There are also fewer rats. But now
they come to other areas and try
to enter the house, they are starv-
ing now.” Tan Kheng Tong .

Positive effects on daily life
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THE PERSONS BEHIND

Ecosan.dok-2-kopi  22/09/2004  13:55  Side 31



Being a healthy city is one of the
main concerns for YB Chan Seng
Khai, Mayor of Kuching South City.
But finding ways to reduce the
water pollution, the potential
health risks and the foul odours
have proved difficult. The City
Council has tried various instru-
ments during the years, but has not
been able to find an affordable and
workable solution to the waste-
water problem before. YB Chan
Seng Khai feels that ecosan could
be the practical solution for the
city:

“In a number of years we have told
the residents to be more concern-
ed about their waste, and there has
also been a growing interest in the
environment, pollution, wastewater
treatment and clean drains on the
part of the residents. But now we
can do something about it. The
results of ecosan are so clear, and it
is time to change.”

According to the mayor, it is possi-
ble to include the system require-
ments for ecosan in the long-term
plans for the city:

“We have many open spaces in the
city. The long-term plan is to con-
vert the city spaces into parks and
greens. We can incorporate grey
water treatment systems into
these projects. We are also very
interested in formulating a policy
for new housing estates to facili-
tate the system. There is no need
to wait, and we are very excited
about and supportive of ecosan.
Once the pilot project has proven
successful, it is a possible solution
to the wastewater treatment prob-
lem and a step towards improved
environment in the city area.” 
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Addressing the city concerns
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Environment has been a lifelong
focus point for YB Dr. James Dawos
Mamit. Not only at work, but also
in private. He has set up a simple
ecological sanitation treatment
system in his farmhouse in the
Borneo Highlands, and his spare
time is spent on developing biologi-
cal filters for the oil industry. In his
work as former Director for the
Natural Resources and Environ-
mental Board (NREB), now Deputy
Chairman of NREB and Member of
Parliament, he also looks carefully
into the economical aspects of
establishing a new sewage system
in Kuching:

”It is necessary for any growing city
to treat wastewater and prevent
pollution of our water bodies. So
many systems are available, and the
starting point is to compare the
costs – which one will work the
best for the lowest costs. We do

not want the residents to pay too
much.The aim is to find a solution
that is both acceptable to the
government and to people. The
government cannot bear the costs
alone; they will have to transfer
some of them to the residents.The
common approach in many coun-
tries is a mechanical and centralis-
ed treatment system. But it is a
very expensive solution. Ecological
treatment systems are cheaper; we
only use nature. Nothing more
than filtration and oxidisation.” 

As an environmental scientist by
profession, YB Dr. James Dawos
Mamit looks into the specific
results of the ecosan project in Hui
Sing Garden.

”Some houses pour insecticides
into the drain, and there are heavy
metals in the wastewater.We have
to find out how to break down

metals and nutrients in the grey
water.We must try to find indigen-
ous plants that are able to uptake
them.We have to make a total an-
alysis and the pilot project goes
straight into this.Traditionally, eco-
logical sanitation has been imple-
mented in rural areas, but ecologic-
al sanitation may be possible in
urban areas, too. The concept of
ecological sanitation is not new.
Still, we have to carry out a study
to find out if it is feasible here. I feel
very confident that the system
itself works; no doubt about it.We
have a tropical climate – the bacte-
ria are here, and they are active
throughout the year. But we need
all the measurements. On a more
practical scale, a very important
factor is the ratio between the area
needed for wetland and the popu-
lation size. For an urban area this
aspect is very important.”
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Economy and the environment can go together
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The NREB is assessing the possibil-
ity of using ecosan to complement
conventional sewage treatment in
Kuching. The director, Chong Ted
Tsiung is initiating and spearhead-
ing the process.

“We have initiated a comprehen-
sive study.The aim is to identify the
areas in Kuching where ecosan may
be the economically and environ-
mentally optimal solution. We are
looking mainly at low-lying levelled
residential areas, new development
areas and also some semi-rural and
rural areas of the city. The study
includes aspects of topography, soil,

terrain and gradient, demography
and congestion in the different
areas. When the study is complet-
ed, we will be able to identify the
suitable areas.”

Many elements have to be taken
into consideration, when planning a
future solution for sewage manage-
ment:

“Ecosan involves close cooperation
with planning authorities. When
approving new residential areas it
is important to take into conside-
ration the requirement for future
sewage treatment systems, includ-

ing ecosan. Building designs are also
important for the introduction of
ecosan, and we will be looking into
guidelines for the developers.” 

Chong Ted Tsiung adds that:

“One of the biggest advantages of
ecosan is that it involves less infra-
structure. It is more cost-effective,
both in the construction, operation
and maintenance phases.We are in
the lucky situation that the State is
considering a wide range of alter-
natives, such as the ecosan me-
thods, to complement convention-
al, centralised wastewater systems.
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Next ecosan steps
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The local technical expertise in
ecosan is developing. Brian Chong,
Director for Chemsain, a local
engineering and environmental
research consultancy, has worked
with wastewater management for
many years, but never before with
ecological sanitation.Today, the firm
is working closely with the NREB
(Natural Resources and Environ-
mental Board) and international
experts, especially from Norway
and Denmark to develop Hui Sing
Garden.

”When the NREB told us, that they
thought that ecosan could be used
here in Kuching, I knew nothing
about the system, zero. In June
2003 I went for a course organised
by the Agricultural University of
Norway. It was not just ”talk and
talk”.We learned about the design,
how to transform knowledge into
practice and saw the urban ecosan
system in Oslo, Norway. I knew, it
would work here. Only the weat-
her and wastewater composition is
different, it is just to modify and tai-

lor it to local conditions.”

From then on, things were moving
fast. It took less than half a year
from the decision to test ecological
sanitation in Kuching till the grey
water treatment system in Hui Sing
Garden was ready.

”Early in December it rained, we
worked, it rained and we worked.
But by Christmas it was finished.
We were a team of engineers
working on the design and con-
struction drawings using a Norwe-
gian design with grey and black
water separation.” 

“At the same time we had to col-
lect lots of data. The amount and
quality of grey water and black
water had not been known before.
It was necessary to know the base-
line before the systems started. If
you don’t know the baseline situa-
tion, it is not possible to monitor
the efficiency of the treatment.
Since we started pumping water
into the grey water system in

February 2004 we have been able
to measure the water quality befo-
re and after the treatment.” 

A key issue is to keep the system
cheap and affordable. With this
starting point, Brian Chong was
working with international experts
to determine the system demands,
and then trying to translate it to
locally produced materials where-
ver possible.

”All materials are local except
from the lightweight filter and the
nozzles inside the dome. The
wastewater pipes are produced
locally.The tanks for the dome are
made locally and modified. The
limestone in the wetland is locally
available.When a sewage system is
implemented on a large scale, the
costs will be passed down to the
developers and then to the house
owners. People have never had to
pay for wastewater treatment
before.They will start to complain
if we don't find the cheapest solu-
tions; it would never work.” 
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Local solutions and know-how
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The distance between Sarawak and
the Scandinavian countries is huge.
But none the less a university net-
work has evolved out of the ecosan
project in Kuching. The aim is to
establish a leading ecosan research
and knowledge centre in Kuching
with the University Malaysia Sara-
wak (UNIMAS) as the main coord-
inator.

Originating from the assistance in
designing the pilot project in Hui
Sing Garden given by Professor
Petter Jensen, the Agricultural
University of Norway, a leading
expert in ecosan for many years,

close cooperation with local ex-
perts in Kuching has been devel-
oped.

Associate Professor Lau Seng at
UNIMAS is one of the persons who
have a key role in developing the
centre.

“I believe strongly in the system for
future use. It will be an accepted
technology.We want to explore the
treatment efficiency of ecosan,
working with the process, local
alternatives to materials and the
overall system. But this is not a
mono-discipline.We have to include

social science and economics, re-
search in public participation and
the economical aspects of ecosan as
well.” 

Finding sustainable solutions Lau
Seng stresses that certain criteria
are guiding his work:

“Minimal resource usage, maximal
efficiency and quality, robustness –
minimal maintenance – and public
acceptance. But our baseline know-
ledge is still limited and needs
upgrading through research within
the new university network.”
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University cooperating for future development and research
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Already, a group of professionals is
working with ecosan at UNIMAS.The
University collaboration starting with
the Royal Veterinary and Agricultural
University of Denmark and the
Agricultural University of Norway
will involve curriculum development,
student exchanges among partner
institutions, research projects, sem-
inars and workshops.

For Petter Jensen the centre will be a
big step towards broadening the use
of ecosan, his lifelong work and pas-
sion:

“The university network is important
for developing local solutions.
Kuching will become such a centre in
this part of the world. It will be pos-
sible to do more research in convert-
ing well-proven ecosan designs into
designs applicable to Kuching. Ecosan
is an option for all. It can be used
almost anywhere. But it is not an isol-
ated solution, it always has to be
tailored to the local environment,
legislation and the personal habits of
the specific area.We can build mega
cities, but we have lost the connec-
tion with nature. Ecological sanitation
can secure the development of soci-
ety with nature, bringing back the
nutrients, for the benefits of both.”

Professor Jakob Magid, the Royal
Veterinary and Agricultural University
of Denmark, contributes to the net-
work with knowledge of the health
aspects, nutrient recycling from
human waste to agriculture and the
broader environmental aspects.

The aim is to integrate more partner
institutions working with ecological
sanitation and sustainable solutions
into the network.
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Ecological sanitation pilot

project at Hui Sing Garden
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