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1. INTRODUCTION

This Sectoral Report presents a study on:

(1) The present condition of domestic and industrial water demand
(D&I water demand) in 1980; and '

(2) The future D&I water deémand through 2000 in the States of Sabah
and Sarawak.

The objectlveb of this Study lle in pr0v1d1ng the follow1ng studies
with data and information:

(1) ‘The analysis of water balance:in each basin to make up water
" resources development plans including those of D&I water supply
in case the water deficit were projected in some river basins;
cand’ : : .

(2)° The water pollution abatement.study-through‘identifying_the
. pollutant source and estimating the podllutant load to-be
generated in association with D&I widter use:

“In projecting the future water: demand the result of the socio-economy
study in the Study was fully, 1nc0rporated in respects to! populatlon'
projection, GDP and GRP projections and . the projection of gross value of
output in manufacturlng gsector. - In projecting industrial water demand,
the result of the agrlcultural study was incarporated in respecL to future
productlon pro;ectlons of oil palm and rubber.

In maklng the analybls, necessary data were gathered through the
relevant ministries and agencies of the Government:of Malaysia and state
and district authorities during field survey. Some foreign statistics
were also veferred to for the Sectoral Study including Japanese industyrial
‘water use statistics. DMajor references and data sources are llsted in
the last page of the text of this Sectoral Report :



Z. PRESENT CONDITION OF D&I WATER SUPPLY
AND USE IN THE STATE OF SABAH

2.1 Organization

Public water supply in the State of Sabah is administered by the
Public Works Department (PWD). ‘ -

As a whole, PWD supplies pipe water to urban area including major
towns and minor towns. PWD supply pipeline extends to some suburban rural
areas located in the vicinity of urban towns as well. Almost all the
water supplied by PWD is treated through coagulation and sedimentation,
rapid gravity filters or pressure filters, and chlorination. The water
pipelines are connected to individual taps and publlc stand plpes are few
in Sabah.

The PWD has- its Headquarter at Kota Kinabalu and haq elght Divisional
Office throughout the State including Sandakan, Tawau, ‘Interior, West
Coast North, West Coast South, Kudat, Beaufort and Labuan Divisional
Qffices. As of the end of 1980,'PWD administers 25 water works throughout
the State. : ' '

A new. law, the Sabah Water Authority Enactment; passed the State
Assembly and was approved by the Governor in April, 1981. When the Sabah
Water Authority is activated, it will become a sole statutory body
responsible  for water supply in Sabah with an independent accounting
function. :

Untreated water supply in rural areas is made by the State Government
under the teehnical and financial assistances of the Medical and Health
Services (MHS) of the Mlnlstry of Health (MOH) of the Federal Government.

Hereln these arcas are tentatlvely defined as the WHS rura] ‘areas.

In MHS rural areas, untreated water supply facilities are constructed
by either withdrawing small river water by gravity up to individual house
‘ connections or digging shallow wells equipped with hand pumps. 'As the
water is not treated, the users are suggested to boil the water before

Cdrinking.
2.2 Urban Water Supply
2.2.1 PHD urban water supply

In this Study, "urban" area was deflned as the urbanlzed towns whose
population in the year of 2000 was estimated in this Study to exceed
10,000 and more. Such towns defined as above were designated as "cities/
towns' in this Study and there are 11 c1t1es/t0wns in the State of Sabah
as shown in Table 1.



In the State of 'Sahah, PWD.prqvides water for allluses comprising
domestic,'induStrial;'commercial and public uses and no separate pipeline
specified to industrial use is installed. ' :

Tn 1980, the daily average water of 94,500 m3/d was delivered through
PWD water works to the estimated population of 293,500 in 11 cities/towns.
The location of 11 cities/towns is presented in Fig. 1 aund their water
supply data in 1980 is as shown in Table 2. The estimated daily per
capita supply amounted to 322 liter per capita per day (lpcd) and the
consumption 1s estimated at about 193 lpcd if a UAT ratio is assumed at
40% .- ' :

Most of the water sources are rivers. But in Sandakan and Labuan,
boreholes are the substantial water sources. Tu Semporna and Kota Belud,
wells are the primary water sources. . In Kudat, an impounded reservoir of
rainfall storage constructed on a hill near the town is the sole water
source. Co :

The historical water supply data of PWD as a‘'whole including rural
water supply is as shown in Table 3 for the period from 1970 to 1980.
At the beginning of the last decade, the water supply-demand in Sabah was
in eritical condition; the consumption exceeded theé design capacity.in
1970 and 1971. :Such a condition has been improved rapidly in these -10 years.
In the period from 1970 to 1980, the water works increased in numbetr from
i6 to 25. “The design capacity was expanded from 29,200 m3/d in 1970 to
124,600 m3/d in 1980 with a growth rate of 15.6% per annum.’ The daily
water supply increased from 31,000 m3/d in 1970 to 105,600 m3/d in 1980
with a growth rate of 13.0% pet annum. The population gerved by piped
water increased from1148,400 to 345,100 with a growth rate of 8.8% per’
annum in the same period. ConSéquentIy, the. daily per capita supply
increased from 210 lpcd in 1970 to 306 .1ped in 19806. g :

2.2.2 Water supply in major cities/towns in Sabah
(1) FKota Kinabalu

The Moyog river is the sole water sourée'of.Kota'Kinabalu. There are
two intakesg on the Moyog ‘tiver; Kasigui intake ‘and Moyog. intake.
The Kasipui intake commissioned in 1958 has the total pumping capacity of
15,900 m3/d with four pumps of centrifugal type.. The Moyog- intake com-
missioned in 1973 and situated 7 km upstream of the Kasigui intake has
the total pumping capacity of 36,400 m3/d with' two pumps of electrically
driver axial flow type. Although the total intake capacity of these two
intakes accounts to 52,300 m3/d, the normal operation is being made at
the capacity:ef 45,500 m3/d in average. = = T :

 In 1980, the daily average delivery from the treatment plant was .
recorded at 42,725 m3/d. The data of consumption by types of consumer was
not available during -the field survey. According to the Master Plan Study
~ of Kota Kinabalu Water Supply (Ref. 1), however, in-1974/75, the percentage
distribution of water use was estimated based on a detailed analysis of
the meter readings as; domestic use including commercial and public uses:

50.3%, industrial use: 9.7% and unaccounted-for (UAF) water: 40,0%.



The served population in 1980 was eqtimatod .at 119,000 and the daily
per capita consumption was estimated at 215 lpcd assumlng the UAF ratio
of 40%. Almost all the residents inside the Kota Kinabalu Municipal
Council boundary were estimated to be provided by the PWD supply networks
and about 53,800 people living in the suburban area of Kota Kinabalu were
estimated to be provided water through PWD in 1980,

(2) Sandakan

Water supply in Sandakan depends on 21 boreholes and two river intakes,
In terms of supply volume, groundwater occupies 75% of the total supply
and the remaining 25% is supplied by river water. There are two treatment
plants in operation: '

(a)} The old treatment plant with a capacity of 5,280~ 6,720 m3/d _
is commected with seven. boreholes and Kebunchina river intake,
and

(b) Sibuga treatment plant with a. capacity of 15,600 m3/d is con-
nected with 14 boreholes and Sibuga river iudtake.

In 1980, the average daily delivery of 20,500 m3/d was recorded.
‘The current water demand is estimated by PWD at 27,300 m3/d and shortages
in water :supply occur frequently. The normal pressure in water pipeline
is maintained for only four hours during the daytime and, at the worst
period, the pressure is forced to decrease teo 30% of the normal pressure.

- An estimated 64,700 people.out of the total population of 80,800 are
served through the existing system representing 80% of the service factor.
Industrial use is estimated at 5,500~ 6,800 m3/d comprising the demand in
the industrial area near Batu Sapi:and the Mile 3 North Road.. The UA ratio
is currently estimated at 20~ 30%; this is mainly due to the old pipelines
and undetective water.

(3) Tawau

Water supply in Tawau depends fully on the Tawau river. There are
two water works on the Tawau river: 'Kubhara water works and North Road
water works. The Kuhara water works commissioned in 1955 is composed of
two raw water. pumps and the associated treatment. facilities with the
design capacity of 2,280 'm3/d. The North Road water works commissioned
in 1970 thereafter reinforced in 1975 is composed of two raw water. pumps
and the associated treatment fac1l1t1es with the design capacity of
11,380 m3/d

The total water demand in Tawau. at present is- estlmated by PWD at
about 21,400 m3/d, which by far exceeus ‘the present capacity of water
delivery. _Actually, in 1980 the average water dellvery from these two
water works was recorded at 13, 300. m3/d which exceeds the total design
capacity. . Under these qltuatlons, the water. rationing has been experienced
in southern part of Tawau since 1979.



_ According to the data provided by PWD, 35,200 people were estimated
to be served through PWD networks in 1980. Based on this data, the
seérvice factor is estimated at about 70%. It is informed through inter-
view with PWD officials that the industrial use is estimated to be few in
the PWD water supply.

2.3 Rural Water Supply
2.3.1 General

In this study, the "rural" area was defined as the other area than
the urban area that was defined in Sub~section 2,2.1. The rural area was
‘divided, as necessary, into "suburban' rural and "isolated" rural; the
suburban rural comprises the rural area located in the vicinity of the.
city/town and is provided water through the supply networks of the town.
While; the isolated rural cdmprlses the other interior rural area than
the suburban rural area and: is broken down in this Study into PWD rural
and MHS rural areas for planuing purpose

In respect’ to. water ‘demand, 'however,, that of suburban rural was
counted in the urban water demand in this study because the water works of
some c1tlea/towns will ‘also provide water to its quburbdn rural area in
the future as they are doing at present:

In th1s Study, the 1soldLed rural areas are broken down 1uto and
called tentatively as the PWD rural area where treated water is supplied
through PWD plpellne system and the MHS rural area where untreated water
is Supplied through the technical’ and’ f1nanc1al 3351stances of MHS of the
Federal MOCH.

- The present conditions of rural water supply in Sabah are as stated
below. o

2.3.2 PUD rural water supply )

In Lhe rural area in Sabah . the daily average water of 11,100 m3/d
was delivered through 14 PWD water works to the estimated population of
51,600 in 1980. The location of 14 water works is given in Fig. 1 and
the water supply data in 1980 is .as shown in Table 2. The estimated daily
per capita supply amounted to 215 lpcd. The dally per capita consumption
was est1mated at about 129 lpcd if UAF ratio of 40% was assumed.

Most of the water sources are rivers. -But.iﬁ Kuala Eeuxu, the_sole_
water source is boreholes. Ih Beaufort. and Tenom, springs counstitute
the substantial water source and in Kunak, spring are also sole water
source.’ ' : '



2.3.3 Rural environmental sanitation program

Tn early 1968, the relevant authoriries initiated an Env1ronmental
Sanitation Survey in 11 selected rural areas in the 11 states of Peéninsular
Malaysia. The results indicated that only 3.6% of the population was :
being served with piped water, whereas 85.3% obtained their water from
unprotected wells and 11.1% used untreated surface water such as stream
and rivers.

Alming at impfoving_thosé situations, the Rural Envirommental Sani-
tation Program (RESP) started in 1973 during the Mid-term Review of the
Second Malaysia Plan under the responsibility of MOH.

AccordLng to RESP, MOH undertakes a water system only after the
v1llages have constructed the pour-flash latrine systems. As the systems
aim at providing the basic health and hygiene requirements of. the community
at the least cost, the systems do not produce treated water and the
villagers are advised to boil their drinking water. Basically, the com-
munities provide the labour to construct the systems and they are
responsible for operating and maintaining the systems. There is no charge
nor tariff for water consumed. : '

Four types of the water systems are constructed: gravity feed, wells,
hydraulic rams systems and rain water catchment tanks:

(1) Gravity feed systems: Basically a small dam or a weir is
constructed across a stream and the water is delivered by
gravity to the village. The distance from the source to the

~village varies from less than 1.6 km to about 8 km, Villagers
aré regquired to contribute M$20 per household if they want
house conmections;

(2) Wells: Wells are normally classified as shallow {(less than 6 m)
and deep (greater than 6 m) wells. The wells are generally
lined with 1.2 m diameter concrete rings to the depths of about
6 to 7.5 m. An overhead tank is installed at the well and ‘is
connected with the hand pump.- After pumped to the tank, water
runs by gravity through individual valved lines to the houses.
Approximately 3 to 5 houses are served by this type of system;

(3} Hydrawlic rams: Hydraulic rams are used to elevaté water by
using the hydraulic potential of the stream or river. They do
not require any further energy input and so they are comparative-
ly cheap to operate. Basically they have not been used very
of ten because ‘they require some topographical 51tuat10ns
suitablé for this systems; and :

(4) Rain water catchment tanks: Rain water catchment- tanks are
installed only when there is no other alternative. They are
found along the coastal line or along contaminated rivers in
Sarawak, Kelantan and Kedah. Usually about 2,000 litre (450
gallons) of storage area provided for each household. The water
is only intended for drinking and any water required for washing,
household sanitation-etc. is expected to be obtained from other
sources. '

5-6



The progress of RESP in the States of Sabah and Sarawak from its
start in 1973 to 1980 is as shown in Tables 4 and 5. According to this
MOH data, the benefitted people who were served water under RESP amounted
to 140,500 in Sabah and 327,100 in Sarawak in 1980. '

2,3.4 Rural water'supply under RESP in Sabah

In the interior and isolated rural areas, the piped water supply
.depends on the technical and financial assistances of the Medical and
Health Services of the Federal MOH under RESP. - According to the data
provided by the MHS, 146,500 people were being served water through RESP
in Sabah as of the end of 1980. The fact indicates that about 18% of
the total rural population including suburban’ rural area‘is_benefitted
by RESP. The population.who.are'Sérved‘water by wells is estimted to
amount to 53,900 or 37% of the total population served under RESP if
each well is assumed to serve 15 household and the balance of 92,600
(or 63%) is estimated Lo be served by gravity feed systems as shown in

Table 6.
2.3.5 Processing water hse in palm 0il mill and -rubber factory

~ The processing water required in the palm oil mill and rubber pro-
cessing factory constitutes the components of industrial water. In a palm
oil mill, the raw material, oil palm bunch, is transformed into a crude
palm oil after several processing steps in which a high pressured steam
is required. The major water requirement in a palm oil mill is for the
boiler water to provide the steam.

While, in a rubber proceséing factory, a rubber latexibeing tapped:
Ffrom a rubber. tree is transformed intc a rubber concentrate. Most of the
water requirement in a rubber processing factory occurs in this processing.

(1) Palm o0il mill

" In Sabah, there were 13 major palm oil mills in 1980. Most of them
were located in the eastern part of the State comprising the Districts of
Tawau, Sandakan, Semporna, Lahad Datu and Labuk/Sugut. These palm oil
mills are owned and managed either by SLDB or by private estates.

In general, in Sabah, the palm oil mills are equipped with their own water
supply facilities. This comes largely from the requirement that the water
for boiler must be secured in its quauntity, quality and pressure.

The total production in 1980 was estimated at 938,000 FFB tons.

(2) Rubber processing factory

In Sabah, there were three major rubber processing factories in 1980.
They were located in the Districts of Kota Kinabalu, Tawau and Tenom,
respectively. The owners of them were Rubber Fund Board (RFB), private
estate and the joint venture of RFB and a private estate. The total
production in 1980 was estimated at 9,000 DRC tons.

The -palm oil mills'and'rubber:ﬁroéESsing factories in Sabah are listed
with their production capacities in Tables 7 to 1l. ‘the location of them
is indicated in Fig. 1. '



2.4 Water Tariff, Revenue and Expenditure
2.4.1 Water tariff

The water rate in Sabah has been kept at a constant rate of M$2.00/
1,000 gallon (= M§0.44/m3) since '1963. 1In January 1982, the water rate
was raised to M$4.00/1,000 gallon (= M$0.88/m3). This is the uniform rate
and commonly applied to all purposes of water use covering domestic,
commercial, industrial and shipping. '

2.4.7 Revenue and expenditure

‘The recurrent revenue and expenditure of the PWD Water Supply Section

in 1978 and 1980 are as shown in Table 12. As for the 0&M account, the
expenditure exceeded the revenue in both the years and the amount of
deficit increased from M$2,724 x 103 in 1978 to MS$5,561 x 103 in 1980.
The renewal account also showed deficit in 1980. Table:13 indicates the
breakdown of recurrent revenue and expenditure of PWD divisional offices;
in 1980, in all of the eight Divisional Offices, the expenditure exceeded
their billing revenue.

i
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'3, PRESENT CONDITION OF D&T WATER SUPPLY
AND USE IN THE STATE OT SARAWAK

3.1 Organization

Public water supply in the State of Sarawak is administered by PWD,
two statutory bodies of Kuching and Sibu Water Boards. :Exceptionally,
the Bau District Council provides untreatred water from Bau lake to its
town people of about 2,400 in 1980.

As a whole, PWD supplies pipe water to urban area excluding Kuching
and Sibu. The PWD supply pipeline extends Lo some suburban rural areas
located in the vicinity of urban towns as. well. Almost all the water
supplied by PWD is fully treated or chrolinated and some are further
fluoridated. The water pipelines are connected with individual taps but,
in some minor towns, stand pipes are equipped. for the common use of uvear-by
households. -As of the end of 1980, PWD has 40 water works and other
several water supplies for local. schools. C '

The Kuching Water Board supplies water to the whole area of Kuching
Municipal Council and its environs. as well. The Sibu Water Board supplies
water: to the whole area of Sibu Municipal Council and its environs as well.
These two Water Boards are the statutory bodies and are endowed with the
independent accounting functions. The Water Boards provide piped and
fully treated water. : '

As is the case in Sabah, untreated water supply in. rural areas is
. made by the State Government under the technical and financial assistance
of the Medical and Health Services (MHS) of the Ministry of Health of
the Federal Government. Herein these areas are defined as the MHS rural
areas. In MHS rural areas, untreated water supply facilities are con-
structed by either withdrawing small river water by gravity up to
individual house connections or digging shallow wells equipped with hand
pumps. As the water is not treated, the users are suggested to boil the
water before drinking. '

3.2  Urban Water Supply
3.2.1 Urban watér supply by PWD and Water Boards

In Sarawak,; there are eight cities/towns defined in this Study as

shown in Table 1.

'Like in the State of Sabah, public water is supplied for all purposes
including domestic, industrial, commercial and public purposes and no ’
separate pipeline specified to dindustrial purposes is installed.

Water Board is peculiar to the State of Sarawak; there 1s no such
agency in Sabah. - The Kuching Water Board and Sibu Water Board are pro-
viding water to the largest and the second largest towns in Sarawak.

In 1980, these two Water Boards supplied daily average water of 70,300 m3/d
which amounted to about 79% of the total urban water supply in Sarawak to
the estimated population of 283,400 which amounted to about 77% of the
total urban population in Sarawak. The dally per capita consumption in
Kuching was estimated to amount to 220 1lped and that in Sibu 174 lped
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in 1980. The Sibu Water Board depends on river whter source, while the
Kuching Water Board depends on an impounded reservoir of rainfall storage
and river water as well,

The other urban area than Kuching and Sibu are provided water through
the PWD water works. In 1980, the daily average water of 18,200 m3/d was
delivered through the PWD water works to the estimated population of -
86,200 in total of six cities/towns in Sarawak. The location of six
cltles/towns is presented in Tig. 2 and their water supply data in 1980 is
as shown in Table 14. The estimated daily per capita consumption was
estimated to range from 125 to 298 lpcd including all water uses.

The historical water supply data of PWD as a whole including rural
wvater supply is as shown in Table 15 for the period of 1970, 1975 and 1980.
PWD water works increased in number from 19 to 40 in the period from 1970
to 1980. The design capacity of PHD watér works was eéexpanded from 36,450
to 58,100 m3/d in the same period with a growth rate of 4.8% per annum,
while the water consumption increased from 26,220 m3/d in 1970 to
33,950 m3/d with a growth rate of 2.6% per annum.

The Kuching Water Board expanded its design capacity from 23,200 w3/d
in 1970 to 54,300 m3/d in 1980 with a growth rate of 8.9% per annum, while
the water consumptlon increased from 22,400 to 41,800 m3/d w1th a growth
rate of 6.47% per annum in the same perlod

The Sibu Water Board expanded its design capacity frowm 15,900 w3/d in
1970 to 27,300 m3/d in 1980 with a growth rate of 5.5% per annum, while
the water consumption increased from 7,500 to 16,200 m3/d with a growth
rvate of 8.0%Z per annum in the same period. - .

3.2.2 Water supply in major cities/towns in Sarawak
(1) Kuéhing

_ -The Kuching Water Board, established in 1959, is responsible for
public water supply for the whole area of the Kuching Municipal Council
(KMC) and its suburban rural area. There are two water sources for the
Kuching Water Board: Batu Kitang intake on the Sarawak (Kiri) river and
the Matang intake.

‘The Batu Kitang intake has two treatment plants with the capacity of
127,300 m3/d each. The Matang intake is composed of three water sources:
the Matang dam reservoir with the catchment area of about 70 km?, the
storage basin:of rainfall and the China river source. The rainfall storage
basin is used only in the dry period of a few months in the year. Raw
water from the three water sources igs collected and treated at the Matang
treatment plant of which capaclty is 9,100 m3/d.

It is pointed out that the raw water of the Batu Kitang intake is .

gradually -being polluted recently by domestic waste and sewage of people
_11v1ng along rhe Sarawak (K:rl} river.
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In 1980, the raw water of 54,330 m3/d was withdrawn at the two intakes
and the water delivered from the three treatment plants was recorded at
50,780 m3/d. The water sales were recorded at 41,820 m3/d excluding the
UAF water of 8,960 m3/d; the UAF ratio was estimated at 18% including the
distribution reservoir loss as shown in Table 16. This UAF ratio is
compatratively low when compared with the estimated UAF ratio of 30% in
Sarawak. L D '

The breakdown of water sales by water use in Kuching is as shown in
Table 16. 1In 1980, the domestic use occupied 47% of the total water
delivered followed by the commercial/industrial use of 347,

The historical water supply data is as shbwn_in Table 17. During the
jast decade, the wiater delivered from water works increased at the average
annual growth rate of 8.5% and the estimated served population at 5.2% per
annum. ' '

(2) Sifu

The S$ibu Water Board is responsible for public water supply for the
whole area of the Sibu Municipal Council and a part of Sibu Rural Pistrict
Council including Teku Bazar and both sides of the road running to the
Army Camp. ' '

The current capacity of raw water intake and treatment pldant consists
of the old plant commissiomed in 1970 with the design capacity of
9,100 m3/d and the new plant commissioned in 1979 with the design capacity
of 18,200 m3/d. All the raw water is withdrawn from the head works on
the Rajang river. -

The breakdown of the water consumption by water use is as shown in’
Table 19. 1In 1980, the water deliveéred from' the water works was recorded
at 19,500 m3/d of which the domestic use occupied 52% of the total water
delivered, the commercial use 23% and the commercial/industrial use 8%.
The UATF ratio was vecorded at 17%. The water delivered from the water
works increased during the last decade at the rate of 10% per annum.

The domestic use, the commercial use and the commércial/industrial use
increased at the approximately same rate of about 10% per annum, respec-
tively, as shown in Table 19. ' '

It is moted that the Upper Lanang Industrial Estate is located upper
stream of the raw water intake of the Sibu Water Board. The land prepara-
tion has been completed for the area of 106 ha in 1979 and the: whole area
of the industrial estate of 346 ha is scheduled to be completed after 1985.
Currently, two factories including a sawmill and a sago refinery are
operating already. In the future when the industrial estate starts its full
operation, the effluent of the factories discharged into the Rajang river
may aggravate the quality of water to be withdrawn at the intake down-
stream of the industrial estate. '



(3) Miri

The Lambir treatment plant commissioned in 1971 has a design capacity
of 9,100 m3/d., The raw water is extracted from the Liku river when it is
treated and pumped about 10 km to the Lopeng reservoir. 1In 1980, the
average daily water delivered from the water works was recorded at
8,500 m /d In addition, PWD Miri purchases the treated water of 1,800 m3/q
from Sarawak Shell Berhad. Currently, the water demand regularly exceeds
the supply capacity even after the purchase from the Shell and low water

pressure is frequently experienced.

It is peculiar to Miri that the Shell oil refivery is located at the
coastal area of the town. . The Sarawak Shell Berhad has its own water
supply system with the capacity of 7,000 m3/d and pr0v1des by itself in-
dustrial water requitred at the oil refinery and domestic water requ1red
for its re31dent1a1 staff.

According to the PWD Miri Divisional Office, the breakdown of water
consumption in 1980 was informed: 353% of the total consumption for
domestic use, 43% for commercial use and 4% for domestic/commercial :use,

(4) Bintulu

A rapid regional development of a substantial scale is being under
way in Bintulu centering around the Kidurong industrial estate scheme.
Although the whole blue print of the industrial development is not
finalized yet, the foundation work for a LNG plant and the construction
work of the deep sea port are being under way.

The water treatment capacity of the Sibiew water works has expanded
from 4,550 to 11,350 m3/d in 1981. With the rapid development in Bintulu,
however, this capacity is anticipated only to meet the water demand at
the end of 1982. Accordingly, a new water supply scheme with an additicnal
'capacity of 38,600 m3/d is being undergone using the Sibiew river source. .

A new river intake is situated on the Sibiew river about 2 km upstream
of the existing intake. The warer will be pumped up therefrom to the
storage reservoir on the Sika river. This reservoir will be provided by
dams with a total crest length of 700 m and a maximum height above the
lowest foundation level of 30 m. The storage capacity of the reservoir
‘'will be 1,55 x 106 m3. . The new water treatment plant is designed to have
the capacity of 38,600 m3/d. Construction of the new water supply scheme
started in February, 1981 and it is expected to be fully commissioned by
mid 1983. : '
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3.3 Rural Water Supply
3.3.1 PWD rural water supply

Tn the rural area in Sarawak, PWD provided water to 34 small towns
in 1980. According to the PWD data, the daily average water of 17,000 w3/4d
was delivered to the estimated population of 105,400 in 1980. The location
of 40 water works is presented in Fig. 2, and the water supply data in 1980
is as shown in Table 14. The daily per capita consumption was estimated
at about 154 lped. ' '

Most of the water sources are rivers. But impounded rainfall storages
constitute the primary water sources in such water works as Lundu,
Santubong, Triboh, Simunjan and Lawas. In the delta of the Rajang river,
Jerijeh water works have 12 boreholes, the existing sole ground water source
in Sarawak, with the yield of 1,350 m3/d in total and the pipeline extended
to Belawai and Rajang areas. ' ' :

3.3.2 Rural water supply under RESP in Sarawak

Like in Sabah, the piped water supply in the interior and isolated
" rural areas depends on the technical and financial asgistances of the
Medical and Health Services of the Federal MOH (MHS) under RESP in
Savawak. According to the data provided by MHS, about 295,000 people
were being served water through RESP in Sarawak as of the end of 1930.
This indicates that about 31% of the total rural population including
subuiban rural area is benmefitted by RESP. The historical data of the
rural water supply under MHS is as shown in Table 6. '

3.3.3 Processing water use in palm 0il mill and rubber factory
{1) Palm oil mill

In Sarawak, there were four palm oil mills operating in 1980.
Compared with those in Sabah, the palm 0il mills in Sarawak are small in
scale. All of them are located in such coastal area as the Districts of
Miri, Mukah and Limbang. Two of them are owned by SLDB, one by a_private
estate and another one by small holders. The total production im 1980
was estimated at 158,000 FFB tons. :

(2). Rubber processing factory

There were five rubber processing factories in Sarawak in 1980.
Four of them are located in such coastal area as the Districts of Kuching, .
Miri, Sarikei and Limbang and one, the biggest in production capacity, is
located in the District of Simanggang along the Batang river. The .rubber
factory located in the District .of Kuching is owned by a private estate
and all the others are owned by SLDB. The total production capacity in
1980 was estimated at 2,780 DRC tons.

The palm oil mills'and rubber processing factories im Sarawak are
listed with their production capacities in Tables 20 to 22, The location
"of them is indicated in Fig. 2.



3.4 Water Tariff, Revenue and Expenditure

3.4.1 Water tariff

The water rates for domestic use in Sarawak ecffective in 1980 ig as
shown in Table 23. The water tariff in Sarawak varieg by each PWD water
work, and the two Water Boards have their own water tariffs. 'The water
rate of PWD water tariffs for one cubic meter of domestlc use ranges from
M$0.33/m3 to M$0.38/wm3, while the above water rate of Kuching and Sibu
Water Boards is M$O.4O/m3. For industrial use, the Kuching and Sibu Water
Boards charge the minimum rate of M$14.25/5,000 gallons; this is equivalent
to M30. 62/m3 which is approx1mately 1.6 times of the water rate for
domestic use.

3.4.2 Recurrent revenue and expenditure

The recurrent revenue and expenditure of PWD Water Supply Section
and the two Water Boards are as shown in Table 24, In case of PWD, the
deficit increased year by year since 1977 and reached about M$2,200 x 103
in 1980 while Kuching and Sibu Water Boards attained surplus every year,
though the surplus amounts were in ‘a reasonable range with the rate of
return of about 4% to the operating assets in both the Water Boards,



4. WATER SUPPLY BXTENSION PROJECTS IN THE STATES
OF SABAR AND SARAWAK DURING 4MP

4.1 - 4MP Extension Projects 1n Sabah

In the Fourth Malaysia Plan (1981 to 1985), a number of water supply
extension projects are incorporated. Although the final figures will be
determined by the Mid-term Review of 4MP to be made in 1983, the presently
envisaged [rawework is described hereunder. '

4,1.1 PWD extension projects

According to PWD Sabah, the targets for water supply development in
Sabah during the 4MP period are: .

(1) An additional 240,000 persdns in total of urban and rural to be
served with piped water, thereby increasing the service factor
from 370,000 persons or 42% to 610,000 persons or 60%;

(2) Out of the above percentage, the service factor of rural area
in the State to be increased from 110,000 persons or 18% to
260,000 persons or 39%; and '

(3) An additional production capacity of 157,000 m3/d or 34.5 wmgd,
thereby increasing the total.producyion’capacity from
127,400 w3/d or 28 mgd to 284,400 m3/d or 62.5 mgd. -

(Some of the above figures representing the present conditioms in
1980 are not coincided with those as shown in'Table 2. But, as. the
dbove targets ou the additional population to be served with piped.
water and those on the additional capacity constitute basic figures
of development expenditures for 4MP, those figures remain unchanged. )

In order to achieve the above targets, a number of supply extension
iprojects are envisaged as shown in Table 25. In the 4MP period of 1981
‘to 1985, the total capital expenditure of M$354.1 x 106 is envisaged
"including that of continuation projects from TMP. The water supply:
capacity to be newly comstructed in the 4MP period amounts to 157,000 m3/d
or 34.5 mgd. Major projects include Kota Kinabalu Water Supply Extension
Stage I with a newly added capacity of 54,000 w3/d or 12 ‘mgd, Sandakan
Water Supply Interim Extension Stage I .of 18,000 m3/d or 4 mgd, Labuan
Water Supply Extension of 18,000 m3/d or 4 mgd and Tawau Water Supply
Extension Stage I of 20,000 m3/d or 4.5 mgd. '

(1) Kota Kinabalu water supply extension project Stage 1

(Continuation project from TMP) ' o
_ The main'cOmponenEs_bf-this.project are a new river intake of
54,000 m3/d or 12 mgd capacity, pumping station, tréatmént_works,'20-miles

of 30 inch diameter transmission pipeline; eight service resérvdirs,'thrée_
booster pumping stations and about 100 km of distribution mains of diameters
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rapging from 6 to 18 inches, Thls project is scheduled to be completed
. by the end of 1983 and this . productlon capacity is antic1pated Lo meet

the demand until the year 1993. The total ‘capital required during 4MP
amounts to M$77 x 106; M$52 x 106 to be funded by the State and M$25 x 106
by Asian Development Bank (ADB). .

(2) Sandakan water supply extension project Stage 1, interim improveménts
(Continuation=project from THMP) B _

Thls project consists of the dr1111ng and coneructlon of 13 additional
boreholes and the extension. of the existing treatment plant by 18,000 m3/d
or & mgd. Out of 13 boreholes, eight boreholes will be completed by April
1981 and be connected with the existing system. . This project is anticipated
to meet the demand until the end of 1984. The capital cost required during
the 4MP period amounts’ to M$15 x 10® which is financed by the State,

(3) Sandakan watex éupply extension project Stage 1
{(&4MP New pro;ect)

For the water supply ‘afrer 1984 a fe331b111ty study has been carried
out. Through this study, two prlorlty projects have been selected:
the Meliau river project and the Kinabatangan river project.. The Meliau
- river is affluent in discharge but the length of triunk maln is lang
compared with the Klnabatangan project. The Klnabatangan progect is inform-
ed to have a Shortcomlng that the water level at the expected intake 'site
fluctuates largely at flood period and that the river course ‘is forced to
change by frequent floods. A further study on the Klnabatangan ‘project
is being under way and is expected to be completed in 1982. After the
completion of this further study, the final decision will be made. . .
For the 4MP budget, the Meliau project was tentatively adopted. In either
case, the project is not anticipated to be completed during the 4MP period.
This project ig¢ anticipated to meet the water demand in Sandakan up to
the year 1995.

D] ‘Labuan water supply extension.projeCt
(Continuation project from TMP)

This project consists of the construction of 26 boreholes, three im-
pounding reservoirs, treatment works of 18,000 m3/d or 4 mgd capacity,
service reservoirs, trunk mains and distribution mains. A half of the
additional capacity is anticipated to be prov1ded for industrial use,

The capital cost required during the AMP period amounts to M$27.5 x 106
which is financed by the State,

(5 Tawau water supply ‘extension prOJecL, Stage 1
(Contlnuatlou project from TMP)

The main componeuts of thls project are ‘the construction of river
intake, new treatment works of 20,000 m3/d of 4.5 mgd, service reservoirs,
trunk mains and distribution mains. . This project is anticipated to meet
the water demand in Tawau until the year 1993. The capital cost required
during the 4MP period amounts to M$10 * 106; the State fund and the ADB
loan will flnance M$5 x 106 each



(6) Rural water supﬁly extension projects

The continuation projeét from TMP of rural water supply extension
comprises the cxtensions and improvements of five existinp rural water
supply systems for Semporna, Kota Belud, Keningau, Kudat and Kuala.Penyu
and 14 new rural water. supply systems for Kiulu, Apin. Apin, Tandek, -
Tenghilan,'Sindumin, Bongawan, Binsulok, Kota Klias, Malabau, Padas Damit,
pitas, Kota Kinabatangan, Banggl and Matunggong. :

These projects will provide an adequate piped water to an additional
120,000 rural people. The total capital cost required. during the 4MP
period amounts to M$27.6 x 106 of which M$17.6 x 106 is financed by the
State fund and M$10 x 100 by Federal grant.

The 4MP new projects ofﬁrurallwatef_sypply extension comprise the
extensions and improvements of nine existing rural water supply systems
for Kunak, Kundasan, Ranau, Tuaran, Papar, Tenom, Kudat, Tamparuli and

Tambunan and the .construction of seven new rural water supply systems for
Kimanis, Merotari Kanan, Tengku, Melalap, Telupid, Kolapis and Mempakul.

' The total}capital:costﬂfquired during_thé.AMP period amounts to’
M$81.5 x__lO6 of which M$61.5 x 106 is financed by the State fund and
M$20 x 106 by Federal grant. ' '

4.1.2 MHS fural_extension projects

During the 4MP period, the MHS'Sabah}plansﬂto_construct 800 water
works in rural area; 600 water works by shallow wells and 200 by gravity
feed. The additional population of 157,100 will be served water through
those water works. The capital cost required for the 4MP period amounts
ro M$1.5 x 106._ The breakdown of the new construction works is as shown
by Residency in Table 6. ' '

4.2 4MP Extension Projects in Sarawak
4.2.1 " PWD extension projécts

The rotal capital cost of M$240.4 x 106 is envisaged in 4MP for PWD
water supply section including the continuation projects’ from TMP. 'Major
projects include Bintulu Water Supply Extension with a newly added capaeity
of 38,600 m3/d or 8.5 wgd, Miri Water Supply Extension of 18,200 m3/d or
4mgd. The extension projects of PWD under 4MP are listed in Table 26.

(1) Bintulu_water'sqppIQVeﬁtéhsion project
(Continuatien project:frdmeMP)

_ .Aéfméhtionéd_in=Sdb%section 3.2.2, a new extension project with an
'additiqh&l-ﬁater.supply:Capacity'of:38;600_m3/d or 8.5 mgd is now under
way 1in Bintulu. This project compriées the extension and improvement of
existing Bintulu water supply and the copstruction of mew 38,600 m°/d water
supply including the conmstruction of treatment plant, raw water pumping
facilities, 1.55 x 106_m3'raw water impbunded reservoir, trunk mains and
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clean water storage reservoirs. The capital cost required for the 4MP
period amounts to MS100 x 100 which is financed by Federal loan. ' The con-
struction is scheduled to be compleited in mid 1983,

(2) Miri water supply extension project
(4MP=new project)

The project component% are the ‘expansicn of the present treatment
plant by 18,200 m3/d or 4 mgd, the construction of storage and distribution
main. The total capital cost is estimated at M$25 x 1006 and M$7 x 106 is
“allotted under the 4MP from Federal loan.

4.2.2 FKuching Water Board extension projects

The provision for 4MP of Kuching Water Board amounts to M$33.1 x 100,
The new Batu Kitang Treatment Plant Phase Il is the major project with a
newly added capacity of 27,300 m3/d or 6 mgd. About one third of the
total fund is allocated to the extension of plpellne networks to rural
areas in the environs of the Water Board's supply area.

. -About 23% of the teotal fund requirement is to be financed by the own
fund of the Kuching Water Board. The breakdown of the extension projects
of the Kuching Water Board are listed in Table 26.

4.2.3 Sibu Water Board extension projects

The provision for 4MP of Sibu Water Board amounts to M$9. 4 x 106,
The major project is Sibu water supply expansion Phase II by which the
capacity of 18,200 m3/d or 4 mgd will be newly added. About one third of
the fund is allocated to the extension of pipeline networks to rural areas
in the environs of the Water Board's supply area. The breakdown of the
extension projects of the Sibu Water Board under 4MP are shown in Table 26.

4.2.4 MHS rural extension projects

During the 4MP period, the MHS Sarawak plans to construct 1,250 water
works in rural area. The additional p0pulaL10n of about 200,000 will be
newly served water through these new water works. The capital cost required
for the 4MP perlod amounts to about M$10 % 10¢ as shown in Table 6.



5. PROJECTION OF D&1 WATER DEMAND

5.1 _General.

‘Water demand was projected in this Study by two categories of water
use: domestic water use and -industrial water use. The "domestic water"
comprises all the water for the purposes of domestic use, commercial use,
public use including fire fighting, street cleaning, fountain, government
of fice and other institution uses and other non-industrial uses.
the "industrial” water comprises the water required for the productien in
manulacturing sector and that required for the processing of palm oil and
rubber.

The projection was made first for the consumer's net consumption
which was defined in this Study as the "customer demand" (CD) and later
it was converted to the water demand at the water source which was defined
as the “"source demand" (SD) by assuming ‘the treatment plant loss ratio
(TP ratio) and the unaccounted-~for ratio (UAF ratio) as shown below.

D = CD/(1 - TP Ratio) (1 - UAF Ratio)

The historical data on the above ratios werc not available except for
some water works, but based on the information obtained through the field
survey, the current -UAF ratio was edtimated at 40% in average of all the
water works in Sabah and at 30% in Sarawak. For .the future projection,
the TP ratio of 5%, the UAF ratios of 30% in 1985 and 20% thereafter were
assumed for Sabah and the UAF ratics of 25% in 1985 and 20% thereaftex were
assumed for Sarawak in this Study.

No distinction between CD and SD was made for the processing water of
palm oil mills and rubber factories. This is due to the fact that these
‘processing water is, in many- cases, withdrawn from the water sources near
the mills or the factories and the loss or leakage is c0n31dered negllglble

The water demand was -estimated separately for plpeduwater demand and
for rnon-piped-water demand. . This distinction was, required from the plannlng
‘of water supply facilities to be made in Sectoral Report Vol. 15 "Water
Resources Engineering”. In urban area,. the domestic water was assunied to
be served fully through piped water supply and the industrial water was
assumed . 50% of the total industrial water demand be served through piped-
water supply. In rural area, 60% of the. total population and 65% of the
toral population in 1990 in Sabah and Sarawak respectively and 90% of the
total population in 2000:-in both the States were assumed to be served
_through piped supply. This assumption was based on the information obtained
from MHS. The current ratio of the pipe-served population to the total
populatlon in rural area is estimated at 26% in Sabah and 44% in Sarawak.

The water demand was pr0]ected for the years of 1985 1990 and 2000

for each city/town and for each district rural area and was aggregated
into each river basin.
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5.2 Projection of Domestip Water Demand
5.2.1° Methodology

Domestic water demand was projected first on the basis of customer
demand (CD) and was converted into source demand (SD) as mentloned in
Section 5.1.

Plpe water demand was projected based on the projected total popu~
lation, the progected service factor (SF) and the projected per capita
daily use (PCDU) by:

Pipe Water Demand = Projected Tetal Population x SF x PCHU
an~piped—water demand was projected by:

Non-pipe Water Demand = Projected Total Pepulation
' ' x {1 - SF) x PCDU

5.2.2 Popularlon projection

“The populatlon projected for the years of 1985, 1990 and 2000 for
23 districts in Sabah and for 25 districts in Sarawak was prepared in
Seétoral Report Vol. 1 "Socio- Economy" .  The said population preojection was
made individually by city/town, 11 city/towns in Sabah and eight city/towns
in Sarawak, and by each district rural as shown in Tables 27 to 30.

1t is noted that, in projecting the population of four city/town
including Kota Kinabalu, Labuan, Kuthing and Bintulu, the "Greater urban"
concept was adopted: This concept was adopted considering that the
urbanized area is being expanded remarkably beyornd the boundary of the
Municipal Council in Keta Kinabalu ‘and Kuching and that the big scale
industrializdtion is being under way in Labuan and Bintulu.‘® Acétually,
when the future population was projected based on the population living in
the current Municipal Council boundary, the growth rate in . the period from
1980 to 2000 revealed to.be so 'low as 2.6% per annum in Kota Kinabaliu and
*1.4% per annum in Kuching. This seems to indicate that the population in
these blg towns are heing saturated.

" The population of the greater Kota Kinabalu was projected following
a study (Ref. 1) by incorporating its five satellite towns including"
Menggatal, Tnanam, Kasigui, Donggongan and Putatan. The population of
the greater Kuching was projected following.a study (Ref. '5) by incorpo-
rating the dorthern part of the Sarawak river and the southern fringe area
of the Kuching Municipal Council. The population projected in the above
study reports ‘was adopted after review:as far as possible. The population
of the greater Labuan was projected following a study (Ref. 9) by incorpo-
rating the Ranca Ranca Peninsular. - The populatiou-of the greater Bintulu
was projected following a study (Ref. 8) by incorporating the Kidurong
new town. .



It is zlso noted that, 4n thils Study, the rural population was
classified into suburban rural population and isclated rural population.
The suburban rural was defined in this study as the rural area that is
located in the vieinicy of the city/town and to which the water pipeline
is being extended from the city/town. While, the isolated rural was
defined as the other rural area than the suburban rural. The water demand
of the suburban rural area was aggregated into-that of the city/town.
This distinction was requ:red from fac111tat1ng the future planning of
water'Supply capacity Lo be made in Sectoral Report Vol 15 "Water Resources

Engineering"

The estimatéd population in suburban rural area in 1980 is as shown '
in Tables 31 and 32. In the case of Kota Kinabélu, the Suburban rural
populathﬂ of ‘about 48 OOO was estlmated to live outside the gréater
Kota Kinabalu boundary iu 1980; in case of Kuching, the same population
was estimated at about 15,000.

The suburban rural populatlon was detachpd from the total d1Qtr1ct
rural population and projected through 2000 separately based on the growth
rate of the rural population of the district in which the suburban rural
is situated. The projected population of suburban rural is as shown in
Tables 31 and 32. B '

'5.2.3 Projectiou of service factor
(n Urbah atrea

The current record of service factor in 1980 was not available in
PWD. This is due to the fact that water bupply pipeline extends irrelevant
to the adm1n1Qtrat1ve boundary depending on the fac111tat10n of pipeline
extension and on the topographical and geographlcal conditions. Therefore,
in this Study, it was assumed. that, when' a water work supplied water to -
the populatlon exceedlng its re51dents inside its c1ty/town boundary the
service facLor of the c1ty/town was 100%. o

The est1mated service factor in 1980 is as shown in Tables 33 and 34.
In Sabah in 1980, the gservice - factor of five c1ty/towns were estlmatcd at
100% ‘and that of’ other six c1ty/towns ‘were estimated to range from 61% to
89%. 1In Sarawak in 1980, the service factor of four clty/towns were
estimated at 100% and that of other four c1ty/towns were estlmated to range
from 59% to 83%. :

Based on the estimated sérvice fdctor ‘in: 1980 the futuré service
facL01 of each city/town was projected by assumlng a llnear increase _
through the year 2000 as shown in Table 35. Con51der1ng the correlation
between the service Eactor and - the per cap1ta GDP, the service factor in
2000 was assumed to vary in Case 1 and in Case 2. 1In Case 1, the service
factor 1n 2000 was assumed at 100%, whlle, i Case 2, the service factor
in 2000 was assumed at 95% by fo]low1ng the dssumption that’ the GDP .
pro;ected for Case 2 will be aLtalned delaylng by about’ 5 years compared
to the GDP prO]ectea for Caqe 1. The 'service, factor of a c1ty/town of
whlch service factor was 100/ in 1980 was assumed to keep 100/ through 2000



(2) Rural area

In 1980, the servicé factor in the isolated rural avea comprising
those supplied through PWD and MHS was estimated to amount to 26% in Sabah
and 44% in Sarawak as shown in Tables 33 and 34. The service factor in
the future for Case 1 was assuméd as ghown in Table 35 by assuming linear
increase from the above estimated service factor in 1980 to that in 2000. '
The service factor in 2000 wasg assumed at 90% based on the 1nformat10n
obtained from the MUS, Sabah. Tor Case 2, the sérvice factor in 2000 was
assumed at such a 1evel as w11] be attained in 2000 when the service fdctor
projected in Case 1 will be attained w1th the delay of 5 years.

The service factor in suburban rural areas was assumed at 100% follow-
ing the definition of the suburban rural as mentioned in Sub-section 5.2.2.

5.2.4 Projection of per capita daily use (PCDU)

The current data on PCDU were not available during the field survey.
.Therefore PCDU in 1980 was estimated for each city/town based on the
historical water supply data in 1980'pr0vided by PWD and Water Boards.

PCDU of each c1ty/town was derived from the total consumption deducted by
the eatimated manufacturing use thereafter divided by the served population
1nclud1ng ‘that in suburban rural area.  The manufacturing water use of. each
city/town in 1980 was estimated based on the gross value of output 1in
manufacturing sector estimated in Sectoral Report Vol. 1 "Socio-Economy'
The current PCDU in rural area was assumed as the same as that in the

rural area in the Peninsula.

In prOJectlng PCDU in. 1990 and 2000 pCDU assumed in the Phaqe 1z
Study for the Peninsula was reviewed and adopted, which assumed PCDUs
depending on the population size of each city/town. 1In rural area,
however, the PCDU was assumed individually for PWD rural and MHS rural
based on the estimated current PCDU in eagh'rural area in 1980. PCDU. in
1985 was derived from interpolation of those in 1980 and 1990. PCDU for
non-pipe~served area was assumed at 40 lpcd through 2000. C

PCDU.for_C@se 2 wés’defived from assuming the:5vyear‘s delay of the
attainment of PCDU level assumed for Case 1. The assumed PCDU is as shown
in Table 36. '

5.2.5 Projection of groundwater use

The_prbjectioﬁ_of grouﬁdwater use separately from’ the surface water
use was required from the planning of water supply capaCLty to be made in
the Sectoral Report Vol. 15 "Water. Resources anlneerlng

In Sabah in 1980, groundwater was utlllzed fur the PWD water supply
at four c1ty/towns 1nc1ud1ng Sandakan, Labuan,.Semporna and Kota Belud,
and at Kuala Penyu in rural area as mentioned in 2.2.1 and 2.3.2. Apart
from these PWD water supply, the Medlcal Serv1ces constructed shallow wells
in rural areas"about 40% of the total benef1c1ar1eq were estimated to
depend on groundwater. :



While in Sarawak in. 1980 groundwater was utilized only at Belawai
in rural area as mentioned in Sub-section 3,3.1. The groundwater use
through the MHS water works was not known.

In projecting the water demand, the groundwater use was tentatively
assumed to be nil in urban area anludlng the above-mentioned four city/
towns. The future groundwater use in these four city/towns is individually
studied in the planning of water supply capacity. -

The groundwater use in rural area is also studied in the above-
mentioned planning. The methodology is: '

Groundwater Demand =”(Share of populatioﬁ served by ground-
o ‘water to total rural population)

x (Per capita daily use)

Therefore, in this Section, only the share of population served by
groundwater to the total pipe-served population in rural area was studied.
The derivation. procedure is as shown in Tables 37 and 38.

As shown in Tables 37 and 38, abour 30% of the pipe-served populatlon
was prO]ected to depend on groundwater counstantly through the year 2000:

5.2.6 Projected'domestic water demand

The.projected'domestic ﬁater'demand was aggregated.by each river
basin as shown in Tables 39 to 136. :

Focu581ng to the customer demand in pipe- aerved area for- Case 1,
the prOJeeted domestle water demand is brlefed as follows

In the State of Sabah as 'a whole, the'domeatic ‘water demand was’
projected to reach 126.7 x 106 w3/y in 2000 with an average growth rate
of ‘8.8% per annum durlng the period from 1985 to 2000.  The demand in
Basin 220 where Kota Kinabalu is located was prOJeeLed ‘to reach 31.7 x
106 m3/y in 2000 with an average growth rate of 7.0% per aunum for 15 years
from 1985. The demand in. Basin 212 where. Sandakan 1is ‘locared was progected
to reach 20.5 x 106 m3/y in 2000 with an average growth rate’ of 9.0% per
annum for the game period. The demand in Basin 207 where Tawan is located
was pIOJected to Ieach 13,2 x 106 m3/y in 2000 with an: average “growth rate
of 9.0% per annum for the same period. The total’ share of these three
Basins will amount to 52% of the total domestlc water demand of Sabah-

in 2000.

_ In the State of Sarawak as ‘a whole, the domeatlc water demand was.
prOJeoted to reach 145 6 x 106 m3/y in 2000 w1th an -average growth rate of
7.8% per annum durlng the period from 1985 to '2000. The demand in Bagin
246 where! Kuchlng is located was prOJected to reach 51.2° X 106 m3/y in.

2000 with an’ average growth rate .of .6.8% per annum for - 15 years from 1983.
The demand in Basin 241 where Sibu and Sarlkel are located was progected

to reach 42.7 x 106 m3/y 1in 2000 with an average growth rate ‘of 8.6% per
annum for the same period. The demand in Basin 231 where Miri is located
was projected to reach 15.4 x 106 m3/y w1th an, average glowth rate of 10.4%
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per anaum for the same period.: The_totel ehate_of these'three Basins
will amount to 75% of the total domestic water dewand of Sarawak fin 2000.

The domestic water demand projected by each c1ty/town is as shown
in Tables 137 to 178,

_ The domestic water demand in. rural aree in biokeudouh by river basin
into PWD rural and MHS rural areas and is presented in Tables 179 through
182.

5.3 Projection of Manufacturing Water Demand
5.3.1 Methodology

Industrial water demand was projected in this Study individually for
the manufacturing water in the manufacturing sector and for the pr0c9881ng
waters of palm-oil mills and rubber factories.

The_grOSS value of output by i1 commodity groups in Sabah and Sarawak
was projected through 2000 1dn the Sectoral Report Vol. 1. '"Socio-Economy"
as shown in-Tables 183 .and 184. The derivation of manufacturing water
demand is shown as follows:. ) : )

‘Manufacturing = (Gross Value of Qutput in Manufacturing Sector)

i
Water Demand x (Water Use per Unit Gross Value of Output)

Since there was no data either on the manufacturing water demand or
on the gross value of manufacturing output at any city/town in Sabah and .
Sarawak, the manufacturing water demand derived from the above was
allocated to that in each Residency in Sabah and in each Division in
Sarawak according to the gross value of manufacturing output obtained by
the Survey of Manufacturing Industries carried out in Sabah and Sarawak
in 1974. The shares of each Residency and each Division to the total
gross value of manufacturing output in each State are as shown in Table
185..

The manufacturlng water demand of each city/town- was finally derlved
from that of éach Residency and each D1v1slon multiplied by the share of
population of each c1ty/town to.the total urban population. The direct _
correlation between the manufacturing water demand and the urban populatlon
is not clarlfled But. it can be said that thé urban population will
increase accompanied by the employment increase induced by the industriali-
zation, which will bring the increase in manufacturlng water demand.

In case of the Second Division of Sarawak since there exists no city/town
defined in.this Study in this D1v151on the manufacturlng water demand

was allocated to each” dlstrlct rural area accordlng to the populatlon share
of rural area in whlch some small towns are located.

The gross value of output to be produced by’ ‘the nev ‘large’ scale
industrial projects 1nclud1ng Labuan and Bintulu industrial development
projects was estimated individually based on their envisaged production
capacity. The estimation of their gross value of outputs is as shown in
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Table 186. Since their developments are antic1pated by stagewise, these
gross value of output was assumed to be vealized fully in 1995 for Case 1
and in 2000 for Case 2, respectively (refer to Sectoral Report Vol. 1
"Socio~Economy"), The gross value of output shown in Tables 183 and 184
includes that of the new large scale industrial projects in Labuan and
Bintulu.

In projectlng the manufacturlng water demands for Labuan and Bintulu
1ndustr1al projects, the cooling water demands  for sponge 1ron, ‘power plant
and methanol plant projects in Labuan and for LNG project in Bintulu were
assumed to be met by sea water based on the. up-to-date information.

5.3.2 Manufacturing water use per unit gross value
of manufacturing output

In this Study, the manufacturing water use per unit of gross value
of manufacturing output studied in the Phase II Study for. Peninsular
Malay51a was, adopted for the: progectlon of manufacturlng water demand.
In the said Phase II Study, the historical data in Japan in 1970 was
assumed as the manufacturing water requirement per unit of gross value of
manufacturing output. in Malay51a in 1990 and in 2000 as well.. The assumed
manufacturing water Lequlrement per unit of gross value of manufacturlng
output is as shown in Table 187.

5.3.3 'Projected manufaeturing water demand

. The prOJected manufacturing water demand by each river ba51n is as
shown in Tables 39 to 136.

Focussing'to_the pipe—served customer demand in Case 1, the projected
manufacturing water demand is briefed as follows.

_ ) In the State of Sabah as a whole, the manufacturlng water demand was
projected to 1nc1ease to 38 7 x 10 m3/y in 2000 with an average growth
rate of 10.9% per annum during the perlod from 1985 to 2000, The demand
in Labuan was projected to increase to 10.7 x- lO6 m3/y in 2000 with an
_average growth.rate of 5. 1% per annum for the same period. ' The demand in
Sandakan was projected to increase to 9.7 x 100 m3/y in 2000 with an
average growth rate.of 16.47 per annum for the same perlod The. demand
in Kota Kinabalu was progected to reach 8.6 x 106 m3/y in 2000 with an
average growth rate of 16.2% per annum for the same: perlod The total
share of these. three c1ty/towns was estlmated to amount 75% of the total
manufacturlng water demand of babah in 2000

In the ‘State of Sarawak as a whole the mauufacturlng water demand
in 2000 was projected to increase to 33, &, p:4 106. m3/y with an average growth
rate .of 9.3% per annum during the perlod from 1985 to 2000. The demand in
Bintulu was prOJected to increase to 12.1 x 106 m /y in 2000 w1th an
average growth rate of 5.9% per annum in the same period. The sole¢ demand
in Bintulu was estimated to amount to 36% of the total manufacturlng water
of Sarawak .in 2000. : :
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5.4 Projection of Processing Wdter Dcmand in Palm 0il’ Mlllq and |
Rubber Factorles :

5.4.1 Methodology

The proceqqzng schedule of palm ¢il and 1ubber was prOJected for each
mill and factory in the Sectoral Report Vol. 5 "Agriculture" as shown in
Tables 7 to 11 for Sabah and Tables 20 to 22 for Sarawak. The processing
water demand of palm oil and rubber was pleECted based on this estimated
processing schedule multiplied by the estimated unit water use per unit
production of palm oil and rubber. The projected demand was counted ‘in
that of rural area assuming that all the palm oil mills and rubber
factories are situated in rural area for simplification.

5.4.2 Palm oil mill water demand

The proce951ng water demand’ per unit production of palm 0il was,
estimated at 0.8 m3 per one ton of fresh’ fru1t bunch (FFB) of 011 palm
based on the data provlded by SLDB.

The projected processing water demand for palm oil mllls is as shiown
in Tables 39 to 136 by each river basin. Focussing to Case 1, the
projected processing water demand for palm cil mills is descrlbed hereunder.

“ In the State of Sabah as a whole, the palm oil pr008531ng water demand
was projected to increase to 1.9 %106 m3/y in 2000 with an average growth
- rate of 2.6% per annum during the period from 1985 to 2000. The total
share of Basin 207, Tawau, and Basin 213, Labuk, will .amount to 42% of the
total palm 0il processing water demand in Sabah in 2000.

‘In the State of Sarawak as a whole, the palm 011 processlng water
demand was progected to- increase to 1.9 x 100 m3/y in 2000 with an average
growth rate of 2.6% per amnum during the period from 1985 to 2000. The
total share of three Basins including Niah, Mukah and Rajang will amount
to 547 of the total palm oil processing water demand in Sarawak in 2000.

5.4.3 Rubber factory Water demand

“The process1ng water demand per unit product10n of rubber was eéstimated
‘at 18 w3 per one ton'of dry rubber concentlate (DRC) ‘basded on the datd
provided by SLDB. Since the processing schedule was ‘made covering ‘only
the major factories, it was multiplied by 2.5 in case of Sabah and by 5 in
case of Sarawak in deriviung the water demand to cover thé private small
holders %catterlng around the maJor rubber factorieq

- The prOJected proceeslng water demand for rubbe1 factorles is as shown

in Tables 39 to 136 by each’ river basin. Focu991ng to Case 1, the projected
processing water for rubber factories is desc¢ribed hereunder.
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In the State of Sabah as a whole, the rubber processing water demand
was projected to increase to 1.8 x lOé wm3/y in 2000 with an average growth
rate of 8.9% per annum during the period from 1985 to 2000. The total
share of two Basins inecluding Padas and fuaran will amount to 67% of the
total processing water demand for rubber factories in Sabah in 2000

In the State of Sarawak as a whole, the rubber processing water
demand in 2000 was projected almost the same as in 1980. This is due to
the estimated low growth rate of rubber production.(1.2% per annum during
the period from 1980 to 2000) in Sarawak.

5.5 'Projectéd D&I Water Demand

The: projected D&I water demand is Summarl?ed in Tables 188 “and 189
and deplcted in Figs. 4 to /. When focussed te piped customer demand for
Case l, the progectlon result is described hereunder.

In Sabah, the-D&I.water demand was pr03€cted ‘to reach 165.4 x 106 m3/y
in 2000. The average growth rate was estlmated at 9.6% per annum during
the period :from 1980 to 2000. The avérage prowth rate of domestic water
demand was estlmated at: 9.1% per annum and that of industrial water demand
at 11.7% per annum for the same period. The growth rate of D&I water
demand was. composed: .of 7.2% per annum of served population growth and-2.27
per annum of per capita dally use growth.

The share of the total D&I water demand in 2000 was estimated at 77/
for domestic and 237% for industrial water demand

o In Sarawak the D&I water demand was prOJected to reach 181 0};106 3/y
in 2000. The average growth rate was estimated at 8. 3% per amnum durlng
. the period from 1980 to 2000. The average growth rate of domestlc water
demand was estimated at .7.9% per annum and that of industrial water demand
at 10. 5/ per annum for the same perlod The growth rate of D&L water
demand was composed of 5. SA per annum of served pcpulatlon growth and 2. 4%
per annuym of per capita daily use growth, S

The ahara of_thé_tOtal D&I water demand in. 2000 was estimated at 80%
for domestic and 20% industrial water demand.



- 6. PLANNING MATERTAL AND IDENTIFICATION
OF PROBLEMS AND NEED

6.1 Planning Materials
6.1.1 Construction cost

Construction cost (investmeént cost) was estimated in the four cate-
gories as follows:

{a) direct construction cosf,

(b} engineéring service and administrétion gost,
{c) land acquisition cost, and

{d) physical cpntingency;_

Engineering service and administration cost was assumed at 10% of the
direct construction cost, Physical contingency was assumed at 3OA of
the total of (1) through (3.

Costs of equipments, materials and labor locaily available were
estimated at 1980 end price level based on the data obtained from PHD .
and the relevant prevlous reports

' The costs for internationally traded goods and services were esti-
mated based on the international market price at 1980 end or the World
Bank"~ prOJectnon up to 1990 where appllcable (Ref 56).

Construction cost for public water supply progects widely varies
depending on the topography, geology, land value capacity and size of
the facilities and the like. In this Study, however,’stamdardlzed unit
construction cost was assumed for all the - prOJECtS. The unlt cost ap~
plied for estimating dlrect construction cost is shown in Tables 190
and 191.

6.1.2 OSH cdst

: For PWD water supply, 0&M cost (recurrent expend;ture) was assumed
at 2% of construction cost based on the recurrent expenditure (0&M cost)
for water supply recorded by state PWDs and other water supply organiza-
tions as wellias'the corresponding figures in the advanced countries.

Rural water supply systems under RESP (MOH) are operated and main-
tained by the beneficiaries and 0&M cost was aSSumed nil.



6.1.,3 Estimated cost

- The LStlmdted investment cost (construction cost) together with the
‘rreatment capacity for PWD supply and source demand for RESP (MOH)} supply
by city/town and rural areas by MP is given in Sectoral Report Public
Expenditure and Beneficial and Adverse Effects.

6.1.4 Fubure manpower requirement for water supply.

Manpower requirement in the water supply organizations including
State PWDs and Water Boards was estimated for the 1981 - 2000 period.
Only the manpower for the management offices and constructlon offices
required for the construction and 0&1 of water supply facilities. proposed
in this Study was considered, excluding the staffs at the headquarters,

_ For AMP period, manpower requirement for 0&M was estimated nil
because demand For public water supply up to 1985 would be met by the
ongoing water supply projects which are not included in the proposed
projects. - '

The followzng papers and pubilcatlonb were stud1ed to work out
appropriate staffing levels for the Q&M and 1mp]ementat1on of the pro-
posed projects:

(a} Proposél for New Posts for 1982, Selangor Water Works Depari-
ment , . : -

(b) Preparatory Paper for 4MP, PWD, and

{c) Comparatlve Stafflng Levels in the Water Works Organlzatlon,
: PWD.

The current stafflng levels in the water supply organlzatlono in Lhe
advanced countries were also taken into account.

The manpower classification given in Table 192 was adopted in line
with the current practice in Malaysia. The formula adopted for O&M°
{management offices) and const ruction (coneructlon offlces) are glven
in Table 193.

The e5t1mated manpower requ1red for publlc water quppiy in .
Peninsular Malaysia is glven in. Sectoral Report Public Expenditure and
Beneficial and Adverse Effects.

6.2 Economic Benefit and Cost: for D&I.Water;Supply '
5;2,1 Economic construction cost and 0&M cost

Economlc construct]on cost (1nVEstment cost) for FWD water supplv

was estimated by deducting the transfer payment from the flnanc1al cost.

The transfer payment including taxes and local contractors profit was
assumed at 20% of the financial cost.
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Unic cconomic construction. cost for rural public’ water supply
through RESP (MOH) was estimated at M$1,580 per m3/d of supply capacity,
taking into account the economic value of the labor provided by the rural
inhabitants for the construction. Unit economic construction cost for
water supply for palm oil mills and rubber factories was estimated at.
M$630 per m3/d of gsupply capacity by deducting transfer-payment from the
financial construction cost based on the data obtained from SLDB. That
for private water supply for domestic use was assumed at M$90 per m3/d
based on the expenditure on tools and economic cost of labor of the rural
inhabitants to fetch water from nearby water sources.

Economic construction cost was estimated based on the unit cost
shown in Tables and .

Economlc O&M cost was assumed at 2A of the economic construction
cost given in the previous section.

6.2.2 FEconomic benefit

Economic benefit to be derived frdm water supply including both
public and private onés for domestic and industrial uses was estimated
by the equivalent economic cost of the least- costly alternative fac111~
ties, :

For the water source facilities ‘includiug dams and diversion
facilities, various alternatives were planned and the least-costly
alternative was selected. 1In case the source facilities serve for
multiple purposes, appropriate cost attributable to D&I water supply
was considered as alternative cost. :With regard to the rest of the
water supply facilities comprising intakes, water mains, treatment and
distribution facilities, no alternatives were considered, i.e., least-
costly alternative cost is identical w1th that of the proposed facili-
Lles. : -

6.2.3 Estimated economic benefit and cost

Annual equivalenrs of economic benefit and cost for D&I water supply
at the discount rate of 8% with the study period of 50 years by basin
are given in Sectoral Report Publlc Expenditure and Beneflclal and
Adverse Effects.

"In estimating economic benefit and cost, the water demand in Miri
in the State of Sarawak was adjusted by deducting the present water
"supply capacity of Shell 0il Refinery located in Miri by assuming its
supply capacity and PWD's water purchase from Shell will be kept: at the
present level through 2000, :
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6.3 Identification of Problems and Need
6.3.1  Local water shortage in ‘Sabah

In somée local towns in-Sabah, the supply capacity was observed to be
insufficient to meet the growing water demand accompanied by the increasing
urban population and/or the industrial development. Consequently, water
shortage was observed .in such towns as Sandakan and Tawau as mentioned in
gub-section 2.2.2, and also in TLabuan, Kota. Belud, Beaufort and Kuala Penyu.
In Sandakan, the water shortage is considered as the biggest constraints
of thé town among others.

In Labuan where a water rationing has been experienced, the water
supply will be one of the key factors for the successful implementation
of the' on-~going large scale industrial development. In Kota. Belud;. a
water rationing of 2 to 3 hr/d in the dry season. is being experienced. and
the expansion of -distribution networks is beéing delayed due to the insuf-
ficient capacity’ of ‘rav water intake. In Beaufort, the supply is belng
stopped by 2 hr/d due to the. insufficient capacity of the distribution
reservoir and, though the pipelines have been extended to Kuala Penyu from
Beaufort, the water is not conveyed to Kuala Penyu yet.

6.3.2 Drought prone area

In-Sarawak, some areas are vulnerable to severe water shortage for
one or two months continuously during the drought year. ‘These areas are
de51gnated by PWD as the drought prone areas. . By and large, the: drought
prone’ areas-scatters along the coastal low land areas in the TFirst, Second,
Fourth, Fifth and Sixth Divisions. - In the First and’ Sixth Divisions, the.
drought’ prone area also extend to inland area as 'well as at the fringes
‘of rural areas of Kuching. -~ Epidemies such as cholera:and dysentery have
ocecurred consistently inm these areas due to the poor Sanltary conditions
caused by the extreme dry period of drought

The major components‘of the’ drought prone area ave small villages and
Kampongs and small coastal towns with the population of about 500 in
average with the range: from. less than 100 to about 3,500 including the
surrounding areas.i Under normal meteorologieal'conditions,'the peoplein
these small villages and Kampongs obtain their water. either through shallow
wells or from surface water of small streams in the inland area and -through
rainfall collection in the coastal area.. The severe drought period may.
continue for one or two monthg during the period of June, July and August,
though varying each year. ~Since these ‘customary water sources depend
largely on rainfall during the dreught peériod, the people have no ‘other
source-to. ochtain any potable water at all. - When such water shortage oceurs,
the PWD delivers fresh water to the affected area:by launches, boats; water
tanker owned by PWD, as well as trucks. conveylng potable water;' Sometimes,
hellcopLerq were used to carry water tanks to :the areas whlch ‘are inacces-
siblé by roads or river navigation.
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The Table 196 shows ‘the number of the drought affected villages in
the -period from 1972 to 1981 and the population who were served water by
PWD transportation in 1981. As shown in the Table, during the late 10
years of 1972 - 1981, it is observed that many villages/areas were struck
by severe water shortage in 1972, 1979 and 1981; these are identified as
the meteorological drought years in the south-western Sarawak:. There were
181 villages/areas severely affected by drought in 1972; 126 villages/areas
in 1979 and 227 v1llages/areaq in 1981. . Most of them were located in Lhe
First Division followed by the Sixth and the Second Divisions.

“In 1981 when the drought was eqtlmated to be the haxdest in the recent
10 years, the population of about 102,600 or 8% of the total population
of Sarawak was affected or struck by'drought in one way or -another for
which relief measures were required. Out of them, the predomicant number
of about 71,100 were located in the First Divigion; 13,500 in the Sixth
Division and 13, 400 in the Second Division- respectlvely

‘The drought prone area was dellneated into the ‘coastal low land area
and the inland area and further classified by the population size of
villages into three groups: the village population of less than 500,
500 - 999 and 1,000 and over as shown.in,Table 197. Out of 102,600 of the
total drought affected populatiou in 1981, 75,500 was living in the coastal
area and 27,100 was living in the inland area. :

_ . The majority was in the First Division: the drought affected popula-
tion amounted ‘to 71,100 in total of. which 45,700 resided in ‘the- coastal
area:comprizing the deltaic areas of the Sarawak ‘river, the Samarahan' river
and the Sadong river. Another 25,400 resided in the inland area. It is
‘observed from the Table that, in the First Division, the affected villages
wete comparatively big Kampongs with the pepulation of 500 and more in
the coastal area; among them, nine Kampongs had the population . of 1,000
and more. While in the inland area, more than half of the-affected -
villages were those small Kampongs with the population of less than 500.
In the Second and the Sixth Divisions, the majority of the affected
Kampongs was located in the coastal area and most of them were those big
villages with the pOpulation'of-l OOO-and over. :

Con51der1ng the significance of severe water shortage in thls drought
prone ‘area, the. PWD Savawak is undertaking the construction of water supply
-facilities in sevaral of these areas under 4MP.  TFour pilot projects of .
rain hatrvesting are under design by PWD; these projects aim at storing rain
water during the rainy season in sizable: metal tanks which have the
capacity. to provide the villages with potable water for the perlod of the
severe drought. ' .

It is to be noted that the data referred above on- drought struck
Kampongs and’ villages ' are no means - complete ‘Thete are many other smaller
" Kampongs:and villages at and near the coastal regions which are affected
by drought. .But to-date, they have not made or able to make specific
requests for assistance since their areas are so scattered and inaccesgible
for transport by boat or roade

‘In the 1nter10r rural area in, Sarawak, egpecially ino fishermen s

villages located along the west coast, the villagers were informed to be
suffered from water shortage.
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6.3.3 Amendment of water tariff

As mentioned in Sub-section 3.4.2, the financial record of PWD
indicates a substantial deficit in both Sabah and Sarawak. One of the
causes of this deficit is the current comparatively low water rate.

The present water tariff has been kept unchanged since more than 10 years
ago. The percentage share of the water charge to the total household
expenditure was 1.0% in Sabah and 1.1% in Sarawak in ‘1973 as shown in
Table 198. Since. it 1s antic1pated that the growth of household expendi-
ture has been exceedlng that of household water consunmiption, the said
share is presumably lowered at present than that in 1973. Therefore, the
higher water rate is deemed to be’ payable by consumers. ‘An appropriate
water rate is deemed desirable from the point of view of viable management
of water supply and of prevention - of water waste by coneumers

Whlle, in case of Water Boards, ‘the’ f1nanc1a1 def1c1t is also antici-
pated in the meatr future though both ‘the Water Boards is currently
generatlng some surplus. The Kuchlng Water Board has already completed
the study on the amendment of its water tarlff (Ref. 7).

An observation on the ex1st1ng wate1 tartffs in Sabah and Sarawak is
compiled in Chapter 7 in this Report.

6.3.4 Wanpower shortage

The shortage of ‘manipower for constructlon and management of water
supply facilities was widely observed throughout the State of Sabah and
Sarawak ‘in every field including plannlng, 1nvest1gat10n, ‘design, con-
struction supervision and operatlon ‘and’ maintenance. ' In case of "PWD- Sabah,
about 90% of the -development budget was informed to have been entrusted” to
consultants and contractors these years.= E¥en in' this case, the’ super—
vision works will hdve to be. done by -the PWD staff. Since new development
projects are anticipated to increase in the pear future, the PWD staff
will be recuired to be reinforced for a smooth Iimplementation of extens ion
works and-for a smooth operatlon ‘and maintenance of water works as well.
The shortage ‘of the skilled manpower was pointed- out as’ one of the con- -
straints in the Kuchlng Water Board as well., :
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/. - OBSERVATION ON WATER TARITF

. 7.1 General Comments on Existing Water Tariff
7.1.1 Existing water tariff

In Sabah, as stated in Sﬁb'section 2.4, 1, the water rate was ‘amended
in January, 1982 and the uniform rate of M$4. 00/1 000 gallon was set for
all purposes of_water uses throughout the State.

While in- Sarawak the water rate varles by each water auth0r1ty and
those of Nater Beards are set 1ndependently from the water rate of PWD.
Some typical schedules of water rate are shown in Table 199. Most of the
water authorities have only single schedule of water rate to be applied
commonly for all purposes of water use. But the large scale water
authority such as Mirvi and the Kuching and $ibu Water Boards have the
water rates which differ by the purpose of water use: .domestic, domestic/
commercial and commerc1a1

7.1.2 General comment on existing water tariff

In case of Sabah, the uniform water rate makes it easier and more
efficient to collect water charge than in other State. The. incentive for
saving water may be strong because there is no minimum charge and all the
water charges are computed proportionally based on the water consumption.

On the other hand, the burden of water charge may become heavier to
the low income ¢onsumers than in other water rate schedules because the
unlform water rate has no con51d9rat10n to the. capacity to pay of the
consumers.. The life line water requirement to meet basic sanitation needs
is des1lably discriminated and the water charge thereof is de51rably as
low as possible.

In case of SArawak the monthlyxwater charges for domestic use are
computed as shown in Table 200 based on the existing water rate schedule
of  the typical water authorities and of the Kuching and Sibu Water Boards.
As shown in the Table, all the water rate schedules except that of Sri Aman
have the provision of minimum charge which constitutes the water rate for
‘the minimum water congsumption. The minimum water consumption varies by
water authority and ranges between 2,000 gal/month (9.1 m3/month) to
4,000 gal/mont (18.2 m3/month) Sri Aman has the uniform water rate of
M$1.5/1,000 gai without any minimum charge. As the consumption increases,
the total amount of water charges increase but within the range of minimum
charge consumption, the unit water charge per 1,000 gallons which is
presented. in - parentheses in the Table decreases as the water consumpt1on
increases. In many water authorltles, the unit water charge per 1,000
gallons at the consumption lTevel excpedlng minimum water charge consumption
is set at the same vate as that at the ceiling consumption level of the
minimum water charge consumptlon.
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The exceptions dare the Marudi Water Authority and the Water Boards.
In case of Marudi, the unit water charge per 1,000 gallons decreases when
the consumption exceeds the ceiling of minimum charge consumption. While
in case of Water Boards, the unit water charge per 1,000 gallons, though
slightly, increases when the eoneumption exceeds the ceiling of minimum
charge consumptlon. ;

In_order to examine the disparity in the watér rates among Water
Authorities and Water Boards, ‘the ratio of the maximum water rate to the
minimum water rate was computed as shown at the bottom line of the -
table 200.  The said ratios decrease as the consumption increases. from
2.80 at the consumption level of 2,000 gal/month to 1.48 at the consumptlou
level of 5,000 gal/month. The Miri Water Authority has the minimum water
‘charge throughout all the consumption levels. While), the Marudi and Kapit
Water Authorities have the maximum watér charges: at -the low :consumptien
level of 2,000 - 3,000 gal/month and the Watex Boards have the maximum
water Chalges ‘at the hlgh consumptlon level of 4,000-5 000 gal/monLh

From the above observations, the follow1ngs may be c0mmented

(1) The minimum charge consumption level is recommendable to. be
commonly set at that of the present minimum of: 2,000 gal/month.
At present, the minimum charge consumption 1evel varies by
Water Authorities and by Water Boards aund ranges between 2 000
and 4,000 gdl/month. 1In case of the minimum charge of 4 000 gal/
month, the low income peoplé whose consumption may be far less
than 4 000 gal/month must pay the water charge for 4,000 aal/
month and this may brlng unfalr burden to ‘the 1ow income group,

(2) The disparity among the water rates that is shown by the ratio’
‘of maximum water charge to:the minimum water charge.should
‘desirably be smaller in the low water consumption level than
“in the high water counsumption level. The fact is, as the Table
- shows, this disparity lessens as water consumption increases.
Since the conditions of water supply vary by each Water Authori-

ty and Water Boards, the water charge may accordingly vary.
But, such 'a dlverblflcatlon in water supply conditions should

" be reflected at the high consumption level and, from the point
of view of “civil minimum, the water rates are desirably equal
at the llfe level consumptlon and-.

(3) The water vate of the: Miri Water Authorlty 'should be’ adjusted
taking into c¢onsideration the water rates of other Water:
Authorities and Water Boards. At present, Miri'enjoys the .
lowest water rate and this is partly brought by the cheap water
supplied through Sarawak Shell Berhad. At least, the minimum
water charge should be set-at the same level as those of other
Water Authorities and Water Boards.



The water rates for domestic/commercial and for oommerc1al in Sarawak
are scheduled for the Miri Water Authorlty and the Water Boards and are
as shown in Table 199. The water charges by consumption. level:are also
shown in Table 201. When the unit water rates per 1,000 gallons are
compared among water uses, it is found that the water rate increases in
the order of domestic, domestic/commercial and commercial. Thid seems to
reflect rightly the capacity to pay of the consumers of each water use. '

The mlnlmum charges are set for ithe minimom water consumptlon of
5,000 gal/month for both the Miri and Water Boards and for both the
domestlc/commerc1al and commerc1al, this seems to be reasonable.

For both domestic/commereial and commercial water uses,. the unit water
rates per 1,000 gallons decrease as the water consumption increases. .
This may bring an adverse effect to water saving. Since the ‘fixed cost
such as pipeline installment for.big consumers is higher than that for
small consumers, the water rates for big consumers should, if the minimum
charge is common to-all consumers, be set-at a higher level than swmall
consumers.

7.1.3 Collection of water charge

How to improve the efficiency_in collecting water charge is a problem
to every agents of public water supply. ‘A case of the Tokyo Metropolitan
Bureau of Water Supply is descrlbed below.

Before 197&, the Water Bureau Carried out meter reading and sent a
bill of water charge to each househsld conce in every'two months. Since
1972, however, considering the hike in personnel cost related to charge
collection, meter reading has been carried out once in every six months.
The water charge is. settled totally in every six months by billing every
two months an approximate water charge which is estimated in advance based
on the household's consumpt101 in the preceding six months.

For big consumers such as faetories, however, as  their charges are
big amounts, meter reading as well as-billing water. charge is carried out
every month. By the same reason, meter reading and billing water charge
for medium scale’consumers such as laundries and food processing manu-
facturers: are carried out every two months. :

‘Preparation of the water charge bills is carried out through ‘electronic
computer.. Payment of the bills.by. customers is made through any banks or
post offices located nearest to customers or Lhrough automatic withdrawals
from customers' deposit accounts in any banks.., :
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7.2 Principles.for Water Rate Schedﬁling
7.2.1 General principles for water rate séﬁedulihg

The general principles to be.téken into comsideration in scheduling
water rates are described as follows: ' : '

(1) Scheduling of water rates should be based on whole cost accrued
from serving water Lo consumers;

(2) The whole cost will include operating cost and capital cost. .
" The whole cost -should cover not only the existing operation and
maintenance cost but the cost required for future reinforcement
of facilities; - ' - '

{3) Water rate revenue should cover fhe”whdle cost} and

(4) Watér_rate shouldfbé scheduled based con individﬁ31 cdét accrued
from serving water to individual consumers. This is required
from the point of view of equity in sharing the cost.

7.2.2 Guideline for water rate séhe&Qling

The way of scheduling water rate diversifies among countries and also
diversifies even in a country. Conditions of water supply such as topo-
graphical ones, water availability and some. considerations in political
and social aspects are the major causes of such diversifications in water
rate schedules. : ” - '

A study on water rate scheduling was carried out by the Japan Institute
of Water :Supply in 1979 (Ref. 21). This is.the most up-to-date.study on
water rate scheduling in Japan and is deemed to be one of the most advanced
ones in the world. :Based on the result of this study, the guideline for

water rate scheduling is described hereunder.

(1) ‘Individual costing ' ST,

In order to, secure the equity among consumers, water rate should be
scheduled on the basis of individual costs required-in_serving_watér to
each consumer through water works.  The individual costing is a preréquisite
to the pipeline-size group rating to be stated in the following paragraph.
The basic principle of individual costing is, when stated rélevantly ‘to
the pipeline-size group rating, to allocate the whole cost to individual
“customer groups on the basis of their pipelinefsizes_which'are.cohsidéredi
to properly represent the fixed cost required for individual customer groups.
This' principlé reflects the fact that supply facilities  including distri-
bution pipeline are designed according to the daily maximum demand of
individual customers. T : : - : .

. The whole cost. is brokendown into customer cost, ﬁixéd Cost_énd
variable cost. ‘The customer cost includes such costs as meter installation,
meter reading, water charge collection and. it increases proportionally as
the customers increase. The fixed cost is composed of capital cost and
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operating cost excluding the customer cost., It is ‘the cost required to -
maintain and to expand water supply facilities and is required independent-
ly from production level of water supply. .The variable cost includes such
costs as additives, electric power and other costs and increases nharly
proportionally as water production increases.

(2) Objective period for scheduling

Taking into considerations the desivability for stability of water
rate and the reliability for estimating the future expansion cost, three
to five years are reasonable as the objective period for séhédullng water
rate. The future expansion planned during this period should be conSIdered
in scheduling the water rate,

(3) C(lassification of customers

Customers should be classified into a number of groups based on their
sizes of distribution pipelinme. ~The alternatives will include ‘the classi-
fication based on water uses such as domestic, commercial and 1ndustry
But this has a shortcoming that the cbjective classification by water use
is difficult and the boundary of classification is apt to be obscure.

The classification of customers by size of distribution pipeline can be
made objectively.

(4) - Minimam charge

' The minimum charge should be set”1nd1v1dually'by pipeline size of
individual customers. (The minimum charge consumption of 10 m3/month
for example, ‘may be appropriate for a pipeline size of less than 25 mm.)
This can be made only when the aforementioned individual costing system is
established. The underlying principle is Lhat 1nd1v1dual customers should
pay according to their individual fixed costs. But, as the fixed cost
occupies a large portion of the whole cost, the minimum charge will amount
so large if all the fixed cost is allocated to the minimum charge.
Therefore, it is to be admitted to alldcate to the minimum charge only
the customér cost or the sum of customer cost plus a portlon of fixed cost.

(5) Meter charge

Fixed cost excludlng customer cost and all the variable costs are to
be allocated to metéer charge. The meter charge should be set ‘at a uniform
rate and be applled commonly to all the customer groups which are classified
by the size of distribution pipeline. But when it is required to suppress
or to promote water consumptlon, the - meter Lhdrge is to be set ‘increasingly
or decr6381ng1y as the consumptlon increases. :
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7.3 Sample of Water Rate Schedule of Tokyo Metropolitan Bureau of
Water Supply

A typical sample of water rate schedule based on pipeline-size group
is taken up from that of Tokyo Metropolitan Bureau of Water Supply as shown
in Table 202. All the customers are classified into four groups according
to pipeline size of customers: groups with pipeline sizes of 13-25 mm,
30-40 wm, 50-75 mm and -100-300 mm. The minimum charge is set individually
for each pipelinessizé and it ranges. from 410 Yen/mounth for pipeline-size
of 13 mm and- 420,000 Yen/month for pipeline-size of 300 mm.

_ The meter rate is set for each four customer group according to one

to five ranges of consumption level which varies by each customer group.
For. example, for the customer  group with the pipeline-size of 13-25 mm
which covers most of the domestic customers and some'of-the-small scale
factories -and commercial customers, the meter rates are,set at 80 Yen/m3
for. the consumption of 11-20 m3/month, 100 Yen/m3 for 21-30 m3/month,.

120 Yen/m3 For 31-100 m3/month, 170 Yen/m3 for 101-200 m3/month, 210 Yen/m3
for 201-1,000 m3/month and 250 Yen/m3 for 1,001 m3/month and over.

The meter rate for consumption of less than 1} m3/mouth is nill and is
covered by minimum charge. ' ' :

A modification to the guideline mentioned in 7.2.2 is seen in the
differential meter rate which varies by the consumption level. This is
scheduled mainly aiming at lessening water ‘charge for custometrs with low
consumption level, stimulating water saving motivation and also charging
high marginal cost of water source development to large consumers.

7.4 Water Rate for Industrial Use in Sarawak
7.4.1 Existing water rate for industrial use in Sarawak

_ In Sarawak, the water rate for industrial use is mainly scheduled in
"commercial use. As stated in 7.1.2, the water rate for commercial use
is set at a higher level .than that for domestic and domestic/commercial.
This can be said to be reasonable when the capacity to pay of customers
is considered. As shown in Table 200, the unit water charge per 1,000
gallons for both the Miri Water Authority and the Water Boards slightly .
decreases as the consumption increases. This brings though slightly an
adverse effect for water saving. ! :

7.4.2 Comments on existing water rate for industrial water use
in Sarawak : :

The ratios of water rate for commercial use to that for.domestic use
are computed at 1.76 for the Miri Water Authority and 1.95 for the Water
Boards on the basis of the equal consumption of 5,000 gal/month. It is
hard to determine theoretically what differential ratio is appropriate.
However, the water rate schedule based on pipeline—size-grbup_mentionéd
in 7.2.2 would automatically solve this problem because the pipeline-size
group water rate schedule does not require to classify customers by their
water uses. _ ' :



1 7.4.3 Industrial'watér supply networks

In this QLudy thoughout the whole Malay31a lncluding the Peninsula,
all. the industrial water is. assumed to be supplied through the same pipe-
line networks as domestic water without installing any water supply system
specified to industrial water supply. This is based on the following

reasons;

(1) Dual pipeline system with separate pipelines for domestic and
industrial uses c¢osts more than qingle onei. this is caused by
the fact that treatment cost is margival for industrial water
as the treatment is done in: bulk of wvater while the cost of a
factory pipeline would.be doubled by installing . dual pipeline
for both the treated water for factory workers and-the non-
treated water for industrial purpose; and

(2) In case of Malaysia, theré is and will be in the near future,-
no such.a big industrial water demand for one complex that an
industrial. water supply system with. an 1ndependent intake
through in-complex distribution network can pay the whole cost
of the industrial water supply system.

o In Japan, there are 164 1ndustr1a1 water supply systems opératlﬁg as
of 1975.° The supply capacity ranges from 1,860 m3/d to 416,800 m3/d with
an average capac1ty of 91 700 m3/d. - . .

Quality of 1ndustr1al water is not bL&Dd&leZbd by government regu-
lation. The quality ‘of effluent from factory is regulated by law.
A standard of quality of 1ndustr1al water, however, dig shown heréunder
which is compiled by the Japan Institute of Industrial Water Supply (JIIWS)
based on the existing data on industrial water quality of the presently
operating industrial water works.

Standard Quality of Industyial Water

Ifem ' __Bpit : - Value - Remarks
Turbidity - degree 20
pH ) ~logH 6.5-8.0
Alkaliﬁity : mg/lit 7 75 . CaCoy.
Hardness . mgflit 120 CaCog
.Evaporétiﬁn Residue mg/lit 250 '
Chlorine Ion - mg/lit 80
Iron . _ mg/lit_ 0.3
Manganééé _ o mt/lit .0.2
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There is no standard in terms of BOD.' According to the regulation
standard on river water quality to preserve living enviroument, however,
the river water with BOD of léss than 10 mg/lit is presented to be suitable
for industrial water use, if it is treated through an appropriate messures.
There[ore, the river Water with BOD of less than 10 mg/lit can be considered
as the minimum standard required for industrial water use.

Actually in Japan, many induétrial_watet_woﬁks are equipped only with’
gsedimentation basin without any chemical additives,

In Japan, water. rate for industrial-use is theaper than that for
domestiec use; according to-a data complled by JIIWS (Ref. 22), the indus-
trial water rate was 11. 74 Yen/m3 (= M$0.55/1,000° gal) in 1975 while the
domestic water rate was 66.70 Yen/m3 (= M$3. 12/1,000 gal). This was due
to the government's. subsidy for construction of industrial water works;
according to the same data, the government's subsidy amounted to 25% of
the total capital investment required for construction of industrial. water
works accumulated up to 1975.
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