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COMPOSITION OF THIS VOLUME

This Volume consists of two”patts: Part 1 deals with
the subject matters of Peninsular Malaysia and Part 2 is
devoted to the States of Sabah and Sarawak.
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ABBREVIATIONS OF MEASUREMENT

Length

mm = milliméter

cm = centimeter

m = meter

km = kilometer

ft = foot

yd = vyard

Area

cm? = square centimeter
me = sguare meter

ha = hectare

km? = sqguare kilometer
Volume

cm3 = cubic centimeter
1 = 1lit = liter

ki = kiloliter

m3 = cubic meter
gal.= gallon

Weight

mg = milligram

g = gram

kg. = kilogram

ton = metric ton

lb = pound

Time -

s = gecond

min = minute

h = hour

d = day

Y = year

Electrical Measures

Volt

v =

A = Ampere .
"Hz = Hertz {(cycle)

W = Watt

kW = Kilowatt

MW = Megawatt

GW = Gigawatt

Other Measures

% = percent

PS "= horseépower

- = degree

! = minute

" = second

°C = degree in centigrade
103 = thousand :

106 = million '

102 = billion {(milliard)
Derived Measures

m3/s = cubic nieter per second
cusec = cubic feet per-second
mgd = million gallon per day
kWh = kilowatt hour

MWh = Megawatt hour.

GWh = = Gigawatt hour .
kWh/y = kilowatt hour per year
kVvA = kilovolt ampere

BTU = British thermal unit
psi = pound per square inch
Money

M$ = Malaysian ringgit

uss = US dollar

¥ = Japanese Yen
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1. INTRODUCTION

The objective of the sector of Water Resources Engineering is to
clarify the present conditions of the major water resources facilities
which include damg and reservoirs, headworks, barrages and weitrs, to
review the’ proposed or identified. water resources development and use
plans, and finally to establish the water resources development and use
alternative plans for the target years 1990 and 2000.

This report presents only the results of the fleld survey done
in Peninsular Malaysia from July 16, 1980 to January 31, 1981. The
methodology and results of the water source ‘and hydropower development
plans are presented in the Sectoral Report, Vol. 16 WATER SOURCE AND
HYDROPOWER DEVELOPMENT PLANNING. : ‘ ) 1

Chapter 2 presents first the definition of the theoretical region
for water- rescurces development (i.e. Basin). _Chapter 3 compiles the
survey results of the present conditions of dams, reservoirs and hydro-
power stations and potential dam sites, and it also summarizes the
historic background of the dams and hydropower development of. the -
Peninsular. Chapter 4 compiles the results of interview survey regatd-
ing the present and anticipated problems and needs in water resources
development and use. Chapter 5 presents the price of principal con-
struction materials, price escalation trend and compensation cost in
Peninsular Maldysia from 1975 to 1980,



2. BASIN DIVISION

BASIN

Penlnsu]ar MdlaySLa, which is composed of ll states, was d1v1ded
into 41 Basins for the purpose of engineering study. The Basin number,
name of river system, catchment area and river lenoth are listed in
Tables 1 to 3. The Basin division is shown in Fig. 1.

The Basin boundaries were de;ineated énd_the catchment area was
measured on the map of 1/500,000 scale based on the following criteria:

(1) The Basin boundéry is'washérshéd,
(2) FEach Basin is a river system or a group of river systems,

(3) 1If an international“bbuﬁdary chsses a river basin, it is
‘adopted as a Basin boundary.

In Peninsular Malaysia there are 17 inter-state rivers and an inter-
national river {the Golock river). Table 9 shows correlation among
Bagins and States. ’ ‘

In 13 Basins inter-basin water diversion is operated. Table 6 shows
the condition of inter-basin water usage at the end of 1980.

EFFECTIVE AREA OF BASIN

Rainfall is classified into effective rainfdll ‘and ineffective rain-
fall. Practically some effective rainfall also. can not be used effec—
tively depending on phy51cal and regional conditions.

In this study, an area of a Basin of whlch surface water can be
practically used for the purpose of domestic and industrial water supply
and irrigation is defined as '"Effective Area’'. That is the Basin catch-~
ment is divided into effec¢tive area and ineffective area. The border
of effective area of the Basin is established based on the following
assumptions:

(1) The upstream catchment from the lowest end sites of dams,
headworks, barrages or intakes for 1rr1gation, water supply
and/or hydropower be effective.

(2) The area of the large scale irrigation schemes of ‘which the
return flow can not be used, for example the flow is planned
to be directly discharged to the sea, be ineffective.

(3} The area of the drainage schemes of which the return flow can

not be used depending on -the direction of drainage channels,
the location of rivers and the topography be ineffective.

P-2



(4) The swamp area of which discharge can not be used because of

inadequancy of water quality and/or topographic conditions be
ineffective.

(5) 1f the area is fallen outside the above-mentioned four catego-
ries and is located within 5 km along the coastal line, it be
ineffective. ' ' ' -

_ Tables & and 5 show the effective area, rainfall and hétural dis-
charge by Basin. The bourder of effective area is denoted as a broken
line (——=~- ) in Figs. 2 to 9.

P-3°



3. PRESENT CONDITIONS OF WATER RESOURCES FACILITIES

3.1 Number and Records of Existing and Potential Dam Sites

The existing dans and potential dam sites were summarized from
previous study reports and papers listed in the references and hearing
at related Federal or State Agencies and NEB. Table 7 shows the number
of existing and potential dam sites in Peninsular Malaysia. Tables 10
to 51 show the principal featurée of dam projects compiled by Basin; river
system located, year of completion oxr plan, purpose, catchment area,
reservoir water level, storage volume, reservoir area, type and size of
dam, supply capacity of water use, and bydropower capacity. The location
of the dams is shown in Figs. 2 - 9. DID and PWD have not established
the overall technical records of water related facilities, such as dams
and reservoirs, headworks, barrages, weirs, intakes and dikes. The
figures filled in these tables therefore are not necessarily exact and
involve in a matter of modification. Twenty eight dams and 17 small
run-of~-river hydropower stations are operated and- 1l dams are under con-
struction at the end of 1980. Twenty eight dams were proposed by the
study reports to be implemented within 5 to 20 years in the future. One
hundred and eleven potential dam-sites’ and -4 small run-of-river hydro-
power sites were identified by the study reports, and some 40 potential
sites are found by the study team.

As for small intake structures, 216 intakes were operated for
domestic and industrial water supply in 1978 in the Peninsula. There
were 635 irrigation intakes in the Peninsula in 1975.

3.2 Historic Background of Dams in Operation and Under Construction

The Ulu Gombak hydropower station of 800 kW is believed to be the
earliest hydropower plant constructed in Malaysia. It was completed in
1905 and supplied the first electricity to the public of Kuala Lumpur,
but it was retired. The small hydropower stations (0.5 -~ 1.0 MW) owned
by private companies in Perak State were operated. from the beginning of
1900"s. The IHT 0.9 MW hydropower station was constructed by the Idris
Hydraulic Tin Mine Company around the same time 1305.

In the Basin 13 in Johor State there are. three small dams which
were constructed’ around 1920 - 1930 for the domestic water supply to .
Singapore where Singapore was under -the British colonlzation. The
Chenderoh hydropower scheme in the -Perak river was completed in 1930 and
was the largest low-head hydropower scheme (27 MW) in the 1930's.
Several mini’ hydropower projects were. developed from the end of 1950's
to the end of 1960's. The Cameron Highland scheme, which is a series of
105.5 M4 integrated mini hydropower development, was constructed between
1960 and 1963. The 154.2 MW Batang Padang Hydro—electric scheme was
developed from 1964 to 1968
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From the end 6f 1960's construction of regular size dam was begun.
The Pedu dam (60 m high) and’ the Muda dam (37 m high) were constructed
for the Muda irrigation scheme in 1968 and 1969 respectively. The tHuda
tidal barrage was completed in 1976, The Klang gate concrete gravity
arch dam, which almed to supply ‘domestic water to Kuala Lumpur, was en-
larged 3.05 m (10 feet) high for flood: mitigation and addltional domestic
water supply at the end of 1979

_ rhe Temengor rockfill dam is the largeet dam in Malay31a at the end
of 1980. The height, the volume of the main dam and the active: storage
volume are 127 m, 7.28 x 106 3 and 1,270 % 106 m3 respectively It was
constructed for hydropower. generation of 348 MW in the Perak river in
1979. The Kenering (41 m high) and the Bersia (32 m hlgh) dams are under
construction downstream of Temengor dam in the Perak river and are
planned to be completed in 1983. - The Kenyir multipurpose dam (Trengganu
project) is a 150 m hlgh and 16.5 x 106 m3 rockfill dam which is sched-
uled to be- completed ‘around’ 1985 ~ 1985 in thé Trengganu river. -The
active storage volume is 7,400 x 1060 m3 and it will be the largest

dam in Peninsular Malaysia. 1t aims primarily at 400 MW hydropower -
generation and flood mitigation of the Trengganu river.

In the west Johor area, (ba51ns 22 to 24), 5 small flood mitigation
and water supply dams are under construction or in Lendering stage; that
is, Semberong (1983), Bekok (1984}, Slmpang Kiri (1984), Machap (end
1981) and Layang dams (end 1981)

Table 8 shows the number of different purpose of dam in operation
and under construction for each State. . In the Peninsular 7 multipurpose
dams, 32 81ngle purpose dams and-17 run-of-river hydropower stations are
operated and under construction at the end of 1980. These dams arve
classified in the following six different purpose of water usage:

Number
(1) Multi¥purpose 3 In operafion L 3
Under construction 4
(2) Hydropower ; In operation _ 3

Under construction Z

(3) 'D/I water supply; In operation - ' L 15
: - : Under construction 3
4) Ifrigation -3 Inoperation 6
Under construction 0

(5) Flood mitigation; In operation 0
‘ ' ‘ Under construction 1
{(6) Drainage ; In operation - : o 1
Under construction 1

(7) Run-of-river hydropower; In operation e a7
' s Under construction - 0

Total ' _ o 56
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As for the Malaysla Plan concerned,. the three major irrigation
SLhLmes of Muda, Kembu and Besut were completed under the Second Malaysia
Plan (1971 - 1975). The Trans"Perak Stage IV and a number of small ir-
rigation scliemes were developed under the Third Malaysia Plan (TMP; 1976
- 1980). The Temenggor. hydro-electric project (87 MW) was completed
under the TMP. The Tembeling hydro~electric project (110 MW) was on the
shelf though it was scheduled in the TMP. The Trengganu river hydro-
electric scheme (400 MW) was started under the TMP and will be completed
under the Fourth Malaysia Plan (1981 - 1985).

3.3 Proposed'Schemes and Potential Dam Sites

About one hundred and. forty potentlal dam sites were ldentified in
the Peninsular Malaysia in the ex1st1ng study reports. From these 140
sites 28 dams of different purpose have been proposed to be implemented
up to 2000 year. Some of these 28 sites will be implemented under.the
4 MP or 5 MP. Especially the major hydropower potentlal sites will be
mostly developed up to around 1990, : :



4. PROBLEMS AND NEEDS

4.1 Problems and Needs in Peninsular Malaysia

The'pfoblems and needs in the Peninsular aftér 1980'5, which reflect
the rapid progress of the development from the middle 1970's, would
rather be classified as a type of urbanized society. These clearly
differs from those of the States of Sabah and Sarawak which possess a
huge "potential water resources.

The 1nterv1ew survey on the present and ant1c1pated problems and
needs regarding water resources development was done at the state PUD,

. DID, water authority and/or district offices from the beglnning of
QOctober to the middle of December, 1980.
The interview was done fpr_the items listed below. Figure 10 shows
mutual correlation among the problems and needs in water resources devel-
opment. The results are compiled separately for each state in Section
4.2. S - '
(1) Water shortage and induced problems
(a)- Irrigatlon (pID) V.S. water supply (PWD)
(b) Hydropower (NEB) V.S. irrigation and water supply
(¢} Problems among residents

(2) Water management
{a) Agreement (inter—étates and inter-agencies)
(b) Register_of_water dsage and water related facilities
(c) ‘Water management committees

(d) Problems associated with multi-purpose development

{(e) Operation and maintenance

{f)- Rivér maintenance flow
(3) ‘Floods and river control

(a)r;Flood

(b) Silting

{c) Salinity intrusion

(@) Drought

(e) Watershed manégement



{4) OQuality of water resources
{a) Acid wéter
(b) Hard water

(5) Water pollution and environmental impact
(a) 0il palm, rubber and sugaf processing
(h) Mining
(cj _Pig waste Watef
{(d) Sewage and seﬁerage'systems

(e) Impacts on envirounment (ecology, fishery, forestry, irri-
.gation and domestic water usages)

(f} Monitoring water.quality

{6) Water resources development plans and needs
(a) Surface water
(b} Ground water

(c) Development plans and needs {irrigation, flood mitigation
and river control, hydropower, and water supply)

(d) Demand projection

{7) Water saving measures
(é) Intensification of water usage efficienéy
{(b) Reduction ofuleakaée watér
{c) Water recycle use
(d) Cultivation change

(8) Problems associated with prbject_impiementatioﬂ
(a) Land acquisition and feséttlement'
(b) Compensation cost (land value and_resetflement cost)
{c) Society,-politics, QOVErﬁment
(d) Budgeting

{e} Water rate



(£) Conetroction cost and materials
(9) Manpower requifement
(a) Qoantity'of manpowef
_(b) Quallfication of manpower

For the" floods, river. control and water management more detalls are
presented_ln Sectoral Reports RIVER CONDITIONS and WATER RESOURCES POLICY
AND MANAGEMENT.

4.2 Results of State Interview Survey
4,2.1 Outline of the interview survey
(1) Water ehbftege and ihﬂuoed problems

All the States along the west coast of the Peninsula experienced
water shortage in some manner. The countermeasure of preventing or
lightening the drought damages has been well discussed or studied among
the agencies or organizations concerned. The future demand projection,
however, ‘seems to be .slightly generous. Many officials think of the
prospective crisis of water shortage but the concrete way of solution
seems to be just on they way. Refer to Tables 52 to 55.

(2) -Water'managemeﬁt.

The need of comprehensive water management is very strong. The. ..
inter-state water usage has been well discussed among agencies whenever
the need arises. WNeed of a realistic and effective operation rule of
water withdrawal durlng dry spell is- qlgn1f1cantly recognized by the
officials between irrigation schemes (DID) and schemes of domestic water
supply (PWD). The main water consumer of large scale are the 1rr1gat10n
schemes -and they have been mostly developed already. The major, develop-
ment of domestic water is planned to start from now. The irrigationm
intake sites are located in the upstream of a river and the intakes of
domestic water are located in the dovmnstream generally.r As 3 résult the
intakes of the domestic water are’ hlL by water shortage more frequently
and severely than those: of dirrigation. No trouble ‘is reported between
NEB and DID except in the Perak River though DID feels dissatisfaction
~with few contact or information regarding the NEB- hydropower development
plan‘ ‘There are several international cooperation plans of water usage
anong Malay31a, Thailand. and Slngapore.' The purpose is domestic water
'supply and 1rrigat10n. Refer to Tables 52 to 55.

(3) Floods and river control

Everybody recognizes that floods are the most slgnlflcant dlsasters
in Malaysia, but the damage is generally rather 11ght. Such a large-
flood which cansed death.of people was not reported so frequently.  In-
dependent f}ood mitigation: plans ave generally not so feasible and they’
are recognized by the officials to be proceeded as multi-purpose devel-
opnent.
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{4) Quality.of water resources

Natural water quality of the Peninsular is generally good.. Exist-
tence of severe acld water is reported only in the Batu Pahat and the
Benut Rivers in Johor. Hard groundwater ls reported im Perlis.

(5) Water pollution and environmental impact

The major pollutant sources are oil palm and rubber processing in
the Peninsular. Pollution due to tin mining and sugarcane mills is
‘rather minor. Physical quantity of waste of plg raising is small but
religious objection by Moslems is very strong and several conflicts on
domestic water and paddy are reported. Industrial pollution other than
o0il palm, rubber and sugar is reported ounly at Tikan Batu industrial
site in Kadah and it seems to be not so serious at present (1980) but it
will be severe in the future.

Need of sewerage System vhich aims to preVént from breakout of
epidemics during dry spell in Alor Setar or flood season in Kota Bharu
is reported.

. Refer to Tables 56 to 58.
(6) Water resources déﬁéldpment plans and needs

The Kota Bharu city (Kelantan) andrfhe Arau city (Perlis) use ground-
water for the domestic water supply. Positive need of developing ground-
water is not so strong. : o

Need of developlng rellable surface water source for domEStIC water
supply is very large, The main reasons are reported as:

(a) The rellab111ty is high. There is few past experience of using
groundwater. The pumping C&p&Clty is unknown until the drill-
- ing is done. : :

(b) Groundwater is sdmetiﬁes hard.

(c) Operatlon and maintenance cdét will be raised in the future due
to hlke of oil price and wage of Q&M staff. The Intake sites
are distributed and 1t causes management problems.

(7) Water saving meaSure

The leakage rate of domestic.water Supply pipe lines is estimated
around 30 ~ :40%. Improvement measures are studled to reduce the leakage
rate to some 20%. .. :

Intensification programs of irrigation canal systems afe'dngding.

In the area where water shortage is antiecipated, possibility of culti-
vating less water consumlng crops has been studled '
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(8) Problems aesoeieted'with impleméntatidﬁ_

The problems due to land acquisition and resettlement are the
largest constraint.’ ‘The social and political objection is very active
and strong in the Peninsular and several development plans are on the
shelf. Refer to Tables 59 and. 60. Escalation of land value is signifi-
cant, too. The average escalation rate of land value is reported to be
some 30% in 1980. . Ii some projects the land acquisition and resettlement
cost are estimated to.be more than 50% of the total investment cost. It
is recognized by the officials that the development cost of surface water
w1ll be escalated 51gni£ican*ly in "the future,

(9) Manpower requirement |

Tncreaseé of manpower is strongly requested to the. Government con-
cerned especially by PWD. Many staff reported that. shortage of manpower
was one of the major causes of delaying project implementation. The
manpower shortage is also significant in management, operation and main-
tenance. WNecessity of improving the quality of staff was reported, too.

4.2.2 SBtate individual report

Ioformetion obtained in the interview made by the study with offi-
cials of some state departments and statutory bodies is herein described.
The listed opinions, which were made verbally, do not always represent

the policy of the organizations concerned, but they are regarded as
indications of the major problems and needs recognlzed by the officials.

PERLIS DID
Water Shortage and Induced Problems

(1) Paddles outside the Muda Scheme are. 51ngle cropplng and then
water shortage is not 80 serlous for them._ Refer to Ref 39.

Floods and River Control

(1) There is a port study at Kuala Perlis at. the estuary of, the
Lo Perlis Rlver.._ S : : .

(2) Floods is the biggest natural d1saster in Perl1s State and -
therefore is the biggest problem.: :

(3} " The Perlie ‘river inundates part of Kangar city in October or’
November every year; especially aseociated with sprlng high -
tide. . The damage is usually rather light and no. 1n]ury ar’ death -
is reported

' There is a study report regarding flood mltlgation of the
Perlis River. Refer to Ref 40,
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(4)

The Arau River is connected with the MADA Canal at the Arau -
Regulater. In 1979 the Arau river catchment was hit by a flood
and the flood flowed into the canal from the ¥iver and it was
diverted to Kangar city. Then Kangar city was hit by a flood
due to this misg-operation of the Arau Regulater when no heavy
rainfall was reported in the Perlis River.

Water Pollution_and Environmental Impact

(1

(2)

The Periis: River was polluted Several times dueing flood spell
in recent years by the some 10 tin mine sites located around
the bounder between Malaysia and Thailand

Env1ronmenral impact on flsh cultivation is reported in Ref.
39. :

‘Water Reeoﬁrcee Development Plans and Needs

)

@

Timah-Tasoh flood mitigation and irrigation project, which is
recommended to be commenced on 1985 in the Kedah-Perlis Water
Resources Management Report (Ref. 10), is considered to be

.viable because the land belongs to the State and the scale of

resettlement is rather swall. The limestone area around the
project site is con51dered to be a technlcal constraint.

Need ‘of developing the Perlis river eatchment-1s strongly'rec—
ognized by the State officials.

PERLIS PWD

Water Shortage and Induced Problems

1)

Water shortage was experienced in dry spell, usually from
February to March but it was not so seriocus than that in Kedah.

Water Management

(1)

(2)

The domestic water of 5 cusec (0 14 m3/e) is dlverted from the
Papang Terap barrage of the MADA Scheme, Kedah to Kangar city.
Perlis pays some M$1 000 annually for this water usage to

Kedah.

—Financial]y the balance of revenue and expenditure of domestic'

water supply is bad.

In TY 1979, domestic water of 3.7 MGD (16.8 x 103 md/d: 2.5 MGD
from surface and 1.2 MGD from underground) was produced. The

- expenditure was M$1.5 million ‘and the revenue was M$0.7 million

(46% of'the'expenditﬁre) The PWD tried to raise the water rate



by 404, but it was- rejected by Lhe Government p011tica11y. -
The present water rate is M$1. 0~ MS2. 0/1,000 gallons (4.55 m3)
depending on purpose of user.

Quality of Water Resources i

)

(2)

'GrOundwater ig pumped and used in Arau city, but it is very

hatd water due to limestone. 'The hard water is mixed with

- soft water ‘and distributed to the area other than Kangar city.

Softening of hard water is very costly.

The spring at Batu Pahat is goft water which is originated Erom
surface water. '

: Water Pollutlon and Env1ronmental Impect

(l)

(2)
(3}

There are two estates of sugarcane plantatlon in the northern
part of Perlis River, each 10,000 acres (4,050 ha), but no
pollution was experienced for the domestic water supply.

Development of angarcane plantation causes floods.

Cholera broke out from 1977 to 1978. It:nsually'océnra"ﬂuring

“dry spell. It 1s not cleax whether the cause of-disease was

brought by well water or plped water. There is no organized

sewerage system_at presenr_but it must be_neceseary,

Water Resources Development Plans and Needs

ked
(2)

(3)

(4)

(5)

The supply quantity of 1980 domestic water is 4.3 MGD (19.6 x
103 m3/d); surface water 2.9 MCGD and groundwater 1.4 MGD. Ex-
pansion. of the capacity of: ‘treatment plants is requested ‘by PWD

to the Government from 2. 5 MGD to 5 0 MGD in the 4 MP_

There is one water diversion plan from Thalland whlch was con-
tacted unofficially; 5 - 10 MGD (22.7 - 45.5 x.103 m3/d) clean
gravity water (no treatment is- requlred) from the Reben Lake to

'3Kangar. This pro;eet can be Comblned w1th the road congtruction
'plan to”Tnalland Thls is proposed to the PWD Headquarters.

Industrlal water demand,” whlch is from cement and sugarcane
factories, is negllglble, 1ees ‘than 3/ of the total: .demand .

There are two klnd of aquifer regardlng quality of groundwater

in Perlia._ The main- aquifer in Arau city produces hard water,
but the’ aqulfer around sugarcane estates near the Thalland

-border llne produces soft water

:250 production tubewel]s for rural water supply are planned to
“be drilled in Kedah'and Perlis from January 1981 to end of 1982

based on the recommendation by the Redah-Perlis Water Management
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(6)

Study (1980); '50_we115 nave been plenned near the pipe line
system in order to use them for supplying water in dry spell
in Perlis. Refer to Ref. 41.

The Perlis PWD was dlscouraged by the results of the test
wells, which were done by the Kedah-Perlis Water Management
Study. The estimation by the French consultant was optimistic.
The potential of groundwater is-considered to be not reliable
by the officials., -The PWD needs guarantee for quality of
groundwater. As a résult the PWD needs alternative reliable
surface water source. There 1s a possibility to get additional
water for the future demand from MADA.

Water Saving Measures

(1)

The rate of leakage including illegal usage is 407 at present
(1980). TImprovement measures of reducing leakage are planned
by the Federal grant.

There is a possibility that the publicehydfents are opened and
water is stolen for paddy during dry spell.

Problems Associated with Implementation .

(1)

(2)

KEDAI DID

Geelogy in Perlis is generally limestone.

Land-acquisition'ie-extremely'difficult'beceuse of shortage of
land in Perlis.

Water Shortage and Induced Problems

)

Three consecutive drlest years have been exper1enced 4in 1977,
1978 and 1979. The return-period is estimated to be once in
30 years. '

From a statistical analy51s over a period of 27 years (1953 -

1979), 1963 is the driest year for the Muda—Pedu whole system

(once in 30 - 50 years) and 1968 is the driest year at Jeniang
in Muda Rlver (once in 50 years) Re;er to-Ref..10. '

Water Management'-”

w

The agreement between Kedah & Pulau Pinang to meet ‘thie future
(2000 year) domest1c water demand haa fot: been:signed yet, and
it is st1ll in negotiation under ADB. .- The projected minimum
water withdrawal in 2000 from the Muda River to Pinang is

100 - 120 MGD (455 - 546 x 103 m3/d; 5.3 - 6.4 m3/S), (Ref. 14).
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(2)

3)

4)

(5)

Need of making a time scheduling of water withdrawal in dry
spell from the Muda River is recognized by the officials,

Agreement on water charge in MADA Scheme: M$15/acre/year for
double cropping‘ . . :

The top prlorlty of develoment or water usage is domestlc
water supply and the second is hydropower, infrastructures or
agriculture.

Royalty of getting earth or aggregates in Kedah is: latherite
M$0.5/cuyd, two. inch aggregate M$1.25/cuyd and coarse aggregate
M$1.05/cuyd. No royalty is required in Pulau Pinang.

Floods and River Contfol

(1)
(2)

Silting is observed in the Kedah River.

Most floods of Alor Star c1ty have been orlglnated from the
Kedah River. . - . -

'Water-Pollﬁtion end‘Eﬁvifbnmenfél Im§30t

(1)

(2)

(3)

(4)

Sewage from towns ‘and_ industry to the Merbok Rlver was reported,
especially pol]utants were leaked. from Yasuda _battery and
others 1nto paddy at Tikan Batu 1ndustr131 site.

The’ offlcials recognize-need of env1ronmental study:bn a devel-
opment -plan of brakish water fish cultivation (projected aqui-
culture is 5,000 ha) in the Merbok River. Refer to Ref. 43.
The Muda River and the Merbok River are connected.

There are rubber processlng factories in the Merbok River and
there ig oulya sugar factory (Pdg. Sanai -Sugar Mill) in the

"~ Anning River.

Alor Star drainage and sewerage"3ystem_wee'stpdied‘bthICA.

- Water Resources Development Plane and Needs

(1)

(2)

(3)

There is a development plan of brakish water flSh cultivatlon
in the Merbok River (Ref. 43) The' pro;ected aquiculture ;s

5,000 ha,

~There i§ a storage prOposal near Tikam Batu 1n the Merbok

River.

There is a proposal of construction of a barrege,'jointedIWith-
a highway bridge proposal, in the Merbok River. The need of -
study of environmental impact due to the barrage construction
is recognlzed by the officials.
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(4) New develOpment projects is presented in 4 MP.

(5) 'The improvement plans on the exist1ng small structures including
1ntakes were 1ep0rted in Ref. 39.

{6) Usage of groundwater is not economic for irrigation.

Water Saving Measufes
(1) Cultivation of the crops of low water consumption (i.e. tobacco,
onfons, majize) is suggested in Ref. 39.
KEDAH STATE PWD
Quality of Water Resources

(1) No water quality ﬁrobléms.

Water Pollution-and-Enﬁironmental Impact

(1) There is one sugar proce351ng factory, Pdg. Sanai Sugar mill in
the Anning River.

Water Resources béVélbpment Plans.and Needs

(1) Detailed activity charts (Time schedule) was reqﬁested for
Kedah- Perlls Water Management Study (Ref. 10) from the off1c1al
(1980). "

'(2) 200 peructiOﬁ'tuﬁe wells for rural ﬁater'sﬁpﬁiy {out of 250
wells) are planned to be drilled in Kedah from Janaury 1981 to
end of 1982. Refer to Appendix 2 Hydrogeological Data of Ref.
10. ' - :

{(3) A1l the development plans in Kedah are discussed .in Kedah—
. _Perlls Water Management Study (Ref. lO)

(4) Consumption of domestic water 1is 40 gallons (0.182 m3)/person/
day in Kedah at present (1980)
Water Saving Measures

(1) The rate of leakage 1nc1ud1ng 111ega1 usage is about 40/ at
present (1980). :
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PULAU PINANG DID

Water Management

(1)

The Federal Government has considered that the normal annual

‘operation and maintenance cost for the batrage, causeway, de-

viation road and drainage and irvigation works should be the
regponsibility of the State government.

Floods and River Controi

oy

(2)

(3

)

(5)

There aare evidences of blockage of river mouth. The annual
silting in the Perai River, after the Perai barrage 18 con~-
structed (around 1981), was estimated to be 130, 000 cuyd

(99,450 m3) by Japanese consultants (in relation to the JICA

study of 1969). Sllting.ls observed in the Plnang River.

iThe Pinang Rlver is the only ma3or flood source, but it is not

so serious, Flood: occur° mostly every year and it 1s withdrawn
within 5 or 6 hours.  As the housing development in the upstream
of the river around the Ayer Iltem area progresses ‘the floods

are becoming larger and occur more frequent. Some records are
available for the flood oceurred on September 29th, 1980. A
feasibility study on the-drainage and river improvement for the

‘Pinang river .is proposed for the 4 MP.  The actual. works:w1ll

be governed by the municipal counc1l

There occur minor fioods at Bagan Jermal in the Bahi River and
in the Ara River.

No flood- warnlng system is’ installed in Plnang because the
arrival time of flood is very short and a warning system is

‘niot’ effectlve in this area. 

-There is 1nland navigation from the estury ‘tao the Perai barrage

91te in the Pera1 River.

Water Pollution and Environmental Impact

(1)

)

A master plan for sewefage and drainage system of Butterworth

and Bukit Mertagam Metropolitan area was done by JICA in 1978
(Ref 44) _ o

The plan to establlsh a pig raislng reserve area at the down—
stream of the Jawi River is on the shelf because of the objec-

tion from flshery people.



Water Resources Development Plans and Needs

(L

(2)
(3)

There is a plan to comnnect the Ara River with the Relau River
by a Cdnal for flocod mitigation.

There is a DID prOJect_in the Bayan Leﬁas River.

The feasibility study on the Juru Dam (gate structure) in the
Rambai River is proposed to the DID Headquarters. In an area
of the Rambai River catchment area paddy has been converted to
be housing area and accordingly drainage 1is necessary.

PINANG WATER AUTHORITY (Pua)

Water Management

)

(2)

3

The domestic water of 14 MGD (63.7 x 103'm3/day, 0.74 m3/s) is
diverted from Butterworth to Plnang igland by twin 30" (76.2 cm)
submarine pipelines at present’ (1980). The total consumption
of the domestic water in Pinang State is 60 MGD (273 x 103 m3/
day; 3.2 m3/s): 32 -MGD (1.69 m3/s) in Pinang island 28 MGD
{1.48 m3/5)‘in Butterworth area. 30 MGD (1.58 m3/s) is with-
drawn from the Muda River for Pinang State at present: 14 MGD
to Pinang 1qland and 16 MGD to Butterworth area.

If the agféement on the w1thdrawal of the domestié=water supply
from the Muda Rlver 'is made between Pulau Pinang and Kedah
successfully the maximum w1thdrawal of 100 - 120 MGD (5.27 -

'6.32 m3/s) will meet the projected 2000 year demand of domestic

water in Plnang State (Ref. 14).

The Ayer Ttam Dam, which was Constructed in the upstream of the
Pinang River in‘the Pinang island in 1962 for domestic water
supply and hydropower -generation, and its hydropower station

‘belongs to PWA and PWA sells the electric power (400 kW, in-

stalled capac1ty 800 kW) to NEB.

Quality of Water Resources

(1)

Water quality in Pinang island is very good.

Water Resources Development Plans and Needs

(1)

No eiploitaiiqn of'gndergrouhdswater is planned.

(2) ‘No development plan except the Mengkuang Dam in the Mengkuang

River which is under construction. Refer to Ref. 14.
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Problems Associated with Implementation

(1)

PERAK DID

The compensat1on value for the land acquisition of the Sungai
Mengkuang water supply pro;eet has not been determined.

Water Shortage and Induced Problems

1)y

(2}

(37

‘There is no problem regarding water usege.between-PWD end DID.

“There is a problem due to water snortage in dry spell in the

Perak River between NEB and DID (Refer to Water Management).

Water shortage was experienced inm dry spell in 1977 at Kerian
Irrigation Scheme.

Water Management

(L

(2)

(3)

(4)

The agreement which was made in 1976 between NEB and DID regard-
ing the river maintenance flow is not fulfllled by NEB during
drought season. The second cropping season, therefore, is hit
by water’ shortage. 'The ‘Temengor and Chenderoh reservoirs should
be operated to keep the ‘minimum maintenance discharge of 4,000
cusec (113.2 m3/s) at Iskandar Brldge in the- Perak River

' through the year accordlng to the agreement.

The requlrement of “the ) minimum. rlver malntenance dlscharge is
determined based on (a) the quantity of water withdrawal and
(b) the mlnimum water level for 1ntakes or pumping.

Slnce 1964 water from the Plau'ur River (catchment area; 6 km2)
in Kelantan has been diverted into Pahang State for combined
use with the waters of the “Telom, Kial ‘and Kodol Rivers in
Pehang for the Cameron Highlands HydrOwEIectric Scheme, which’
was completed in 1963. As from November - 1963, flow from the
Ringlet - Reservoir in the Bertam River in Pahang has béen di-
verted through a gseries of tumnels into the Batang Pahang River
in Perak. The average discharge released through the Jor
Tailrace in Perak was 725,000 m3/day (8.39 m3/s). See Ref. 48.

Water diversion from Perak to Kedah has not been requested from
Kedah : State to Perak State yet.. : : . .

‘ ‘Floods and“Riﬁer'Conhrei_

1y

Flood control is'a significant need.



Quality of Water Resources

(1)

For use of irrigation water, no problem is observed.

Water Pollution and Enviroumental Impact

(1)
(2)

(3)

Tin mining is the major source of water pollution.

Miﬁing pbnds are used for regservoir of pig sewage and flood
regulation ponds. The pig sewage therefore is not serious.

Water pollution due to oil palm processing is serious. The
primary industries of the Perak State are rubber and mining.
Agriculture (paddy) i1s subordinate.

Water Resources Development Plans and Needs

(1)

(2)

PERAK PWD

There is a potentldl dam site in the Pelus River. The aim is
water supply to Ipoh and flood mitigation. The maximum dis~
charge of about 14,000 cusec (396 m3/s) was observed at Kampong.
Lintang of'the Pelus River (See Ref. 49).

There is a potential dam site in the Klnta Rlver. The purpose
is water supply to Ipoh and flood mitigation. A £8351b111ty
study was done by PWD with a local consultant and the study
result was concluded to be no feasibility. ~DID, however,
doubts about the conclusion because the opefafidn cost of
small intakes including pumping energy and manpower will .be
significantly increased.

Water Management

(1)

Irrigation water demand and domestic watér supply demand con-
curred several times in dry spell in Talplng area and Sungai
Bernam area. That is supply quantity to these areas is very
tight.

SELANGOR WATER WORKS (SWW)

Water Shortége énd’InducedVProblemS'

(1)

For three years in succession from 1976 to 1978 the Klang Valley
area was suffered from water shortage during the dry months.
Drought conditions of the return period of once in 60 years

were experienced. '



Water Management

(1)

2y

(3).
. illegally.

It is generally considered among officials that the priority of
new development is higher than that of operation and mainte-
nance. Manpower is generally concentrated to new development.
The ‘shortage of manpower thérefore is more serious at work of
operation and maintenance. '

The total length of the water supply pipe lines of the Selangor

‘State is” over 3,350 -miles, and therefore maintenance of pre~

venting water leakage is very difficult.

Likabitants often open the public hydraulant and use water

Water Resources Development Plans and Needs

(1
(2)

(3)

(4)

Ground water potential seems to be doubtful.

There is a development plan for the new water source .for domes-
tic and industrial water supply in the Selangor River.

The demand pchectlon of 1ndustrial water is-generally very
difficult. The applied water use quantity from factories to
SWW is generally small at first but water use is often increased

timely depending on productlon rate. ‘Identification of water

1nten51ve factories is also very difficult.

The Sungai Benus Scheme (water supply) is proposed to -be oper-
ated by the end of 198l. Water of 6 MGD (0.32 m3/s) is pumped
about 900 feet (275 m) in two stages from the Benus River in.
Pahang and gravitates along the Penulas River to the reserveir
of the Klang Gate Dam.

Problems Associated with Project. Implementation

¢

(2)

ay

(2)

Shortage of manpower 15 one of the obstacles against. project
implementatlon. S :

Policy of the Government is often changed.

Manpower Requirement

Shortage of manpower is -one of the main obstacles against not
only project 1mplementat10n but also operation and maintenance

“of water supply facilities.. Only about 10 englneers work for

160 MGD water supply 1n the State.

'The ratlo of the senior engineer whose experience is more than

20 years is only 15%.
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DISTRICT OFFICE GOMBAK, SELANGOR

Water Pollution and Environmental'lmpaqt

1)

(2)

(3)

The official thinks that the Environmental Conservation (or
Quality) Act is too old and doés not meet the actual conditioms
at present (1980). Tor example, the maximum penalty of M$50 is
not effective to prevent from releasing pollutants.

Change of vegetation by land.development causes floods and
drought especially in the Klang River basin. .

'Waste-water:frem'pig:raising is oﬁjectéd by the Moslems in the

Sepang and Pang rivers and in the Gombak district. They never
drink water polluted by pig waste even if it is purified by
treatment plants. Only natural purification can be accepted,
and therefore there is no way but disposal to the sea. Pigs of
215,500 heads are raised in Selangor and the total waste water
is estimated.-to be 674 ton/day. - See Ref. 51.

Water ResOurces.DeVElopment Plans and Needs

M

(@

The official recognized need to study the treatment of pig
waste.: ’ _ o

:Thé'éfficial'féédgniies need to study the possibiiity of water

usage from mining ponds.

Problems Associated with Impleméntation

Key

(2)

(3)

Political.diganiZétidn should be taken into consideration in
project implementation.

Organization under the new act of 1979:
(a) Municipality
(b) City council (minimum unit).

(¢} District council

There were town board and local couﬁcil under the old Act.

The Gombak water supply dam projeft is on the shelf because of
strong ijection of land acquisition and resgttlement.

GeﬁérallY‘thekold genératidn.cbjedté to thefdévelbpmént and

the young generation agrees with the development.
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Information Regarding Land Acquisition

@

2)

(3)

(4)

Lands can be élassified into four categories as-féliowéf‘

(a)

(b}

@)

(d)

Private and commercial land: It cam be acquired by money
following the standard valuation principles.

Malay reserve area: It is protected by the Malay Reser—
vation Act and can not be acquired by money. New alter-
native land is necessarily required to replace with the
equal size land.

The cuétoméry land, which is owned by a mother and is the
same custom as Sumatra Island of Indonesia, can not be
acqu1red by money. It can be considered to beé a kind of
customary land. There are customary lands in Melaka and
Negeri Sembilan. e R '

The land owned by Sultan also can nb;.be acquiréd by money.

Fedéral ‘land: The mining land belongs to-the Federal land.
The mining land is leased to the developer by the Federal.
For acquisition of the land for other purpose the developer
should surrender or it should be walted until expiratlon

of the lease period.

State land: ‘No compensation is required if concrete and

rellable benefit can bée attained by the State concerned.
The compensation cost for the state land is generally much
cheaper than the standard market value.

Principle of money solution is as follows:

(a)
(b)

()

Laws

()
- (b)

(a)

Pay by cash

‘Standard: valuation ‘principle:’ It should be evaluated by

the standard market value. See Ref. 36.

‘Pay by reblacement value: It includes fepiénting*cbst of

vegetations and addltlonal cost of 3551st1ng and 1mprov1ng
life standard.: '

concerned

‘Land Acquisition Act: It does not include mining land.

Malay Reservation (Land) Act

AgencieS'or?organizations concerned

Mlnistry of Land Ministry of Flnance (standard valuatlon
prlnc1ples) and Evaluation Office Calculaters (detalled
information of land value) o
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(b} Department of Land: The District Offices carry out the
actual work for the department.

(¢) Survey Department: The land value can be obtained from
here except .Pulau Pinang.

(d) State Commissioner of Land and Mine

- NEGERI SEMBILAN DID.

Water Management

(1) There is no agreement with co-basin States regarding the water
usage of interstate rivers for the time being.

(2) There is a case of water shértage arised from the Felda devel-
opment. ' :

{3} It is necessary to change paddies to the other non—water con-
suming farm products .in order to decrease water consumption
especially at small tributaries.

Floods and River Control

(1) There is neither existing dam nor tidal barrage in the State,
but there are about 110 small intakes and one middle size intake
in Sungai Muar IL.

(2) There are 11 éméll tidal bunds (about 2 m high) for drainage
- systems. The crest elevation of the bund is approximately 10
feet: : . :

Mean Sea Level + 7.5 feet (high tide) + 1.5 feet
{free board) + 1 foot (extra-embankmeént)

Water Pollution and Environmental Impact

(1) It is necessary to devéloﬁ measures to produce gas from faces
of pig raising.

(2} In the Sepang River there are problems regarding brakish water.
.and -‘smell from oil palm processing water in Selangor State but
not inside Negeri Sembilan.

Problems Associated with Project Implementation
(1) There are customary Lands in the following two areas: one in

Rembau district, and the other in Kuala Pilah and Jelebu dis-~
tricts. The customary Lands are not acquired for irrigation



schemes but approval of land usage 1s obtained and lrouses and
trees are compensated.

NEGERI SEMBILAN PWD

Water Management

(1)
(2)

3

Multi-purpose dam projects will cause conflict in small rivers.

All pig raising in the Negeri Sembllan is tried to be gathered
inte the designated area, Bukit Pelandok of Port Dickson dig-
trict.

There is a trouble regarding water usage at Pantai headworks
between DID and PWD especially during dry spell.

Quality of Water Resources

)

There is no problem regarding water quality of surface and
ground water at present.

Water Resources Development Plans and Needs

(1)

(2)

(3)

Port Dickson is the only district where no treatment plant is
installed. '

New water source costs are very expensive: for example, M$1.1
for 1,000 MGD in Sungai Linggi. It was 5 cents for 1,000 MGD
in Pantai and Seremban districts several years ago.

‘There are two cool potential_résort areas in Ulu Keiawang and

Tampin.

Cr

Problems Associated with-ProjeEﬁ Iﬁﬁieﬁeﬁtétion

(1) There occulred no problem regardlng land acqu151t10n in the
Terip Dam Project. The project area is ‘composed of few oil
palm and mining areas and pasture land for cattles.

'MELAKA DID "

Water Management

(1)

A steerlng commlttee was establlshed between Johor and Melaka
for monltorlng the World Bank pro;ect of canalization of the

‘Kesang River. Tt will be dlssolved after the progect, ‘within

"5 years from now.



()

No documentary agreement is made among related égencies on the
priority of water usage during drought spell, but the first
priority of the domestic water supply is a habitual understand-
ing among agencies.

Water Pollution and Environmental Impact

(1)

(2)

There are three pig raising area; Paya Menkuang in the Tuang
river, Sungai Udan and Kanpong Kuda. There is a problem in
Sungai Udan.

Rubber processing factories are the major pollutant source in
the Melaka River.

Water Resources Development Plans and Needs

(1)

No new development of irrigation scheme will be planned in
Melaka.

MELAKA WATER AUTHORITY (LAM)

Water Management

(1)

(@)

(3)

(4)

(5)

At present (1980), there is no coordination body for ‘planning
between DID and LAM, and therefore problems regarding water
shortage occurs during dry spelil,

There is mo agreement among co-basin States on the usage of the
interstate rivers at present.

The compensation flow of 10 MGD (45.5 x 103 m3/d; 10.527 m3/s)
from the Durian Tunggal reservoir was set at the planning stage
but after the dawm construction it has not been maintained. The
officials think that no problem will be occurred concernlng the
maintenance flow for the time being.

.Water of 1.0 MGD (0 053 m3/s) is diverted from Johor, the Asahan

Pam whlch constructed in 1930 in the Gemas river.

The officials think that interstate water diversidn will be
required after 1985, Water diversion from the Muar river at
the intake near Gerisek is considered as one of alternatives.
EPU Muar River Basin Study is ongoing.

Quality of Water Resources

(1)

Water quality is good, pH 6:5 - 6. 8. Acid water was experienced
in some intakes in coastal area, but the intakes are not used
now. : : :
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Water Pollution and Envlronmental Ympact

'(1) There is no intake site near the area of pig ralsing and there-
fore there is no problem.

Water Resddrces.Devélopment Plans and Needs

(1) The officials think that development of new water source will
be required after 1985 because the supply capacity of the
Durian Tunggal Scheme was planned to meet the demand before
1985.

(2) There is mo plan of developing ground water because the poten-
tial is considered to be small.

(3) The domestic water demand of Melaka is estimatéd'as:f 35 MGD
(1.84 m3/s) for 1985, 45 MGD (2.37 m3/s) for 1990 and 65 MGD
(3.43 m3/s) for 2000.

Problems Assoc1ated with Implementation

(1) * Water rate is ‘decided polltlcally and is independent on expend-

" iture and revenue. The water rate differs dependlng on
_quantlty and purpose of user.

(2) In 1980 the annual deflclt will ‘be M$3 0 million.

Expenditure in 1980

Operation cost M$1.45/1,000 gallons (4.55 m3)
Loan and capital cost M$0.82/1,000 gallbns:
Additional cost M80.10/1,000 gallons®
Total expenditure ¥$2.37/1,000 gallons
Revenue in 1980 . M$i.75/1,000jgélions
Deficit in 1980 - M$0.62/1, 000 gallons

(3) Raw water cost is hormally'M$3;0/1,000 galione_in Singapore.

JOHOR DID AND .PWD
Water Shortage and Induced Problem
(1) The suburbs of the Muar c1ty fo Batu Pahat along the coast ‘is
provided with the plpelines of . domestic¢ water’ supply, but PWD
often stops water supply and moblli7es water tank. trucks for .

inhabitants during dry spell. The condition is gettlng severe
recently for the residents. {from the interview of 1nhabitants)
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Water Management

(1)

(2)

(3)

(4)

&)

(6)

Johot PWD buys water from Negeri Sembilan, Melaka and Pahang to
supply domestic water to the towns located around the state
boundary.

Johor PWD sends domestic water to Singapore Public Utilities
Board (the former Singapore Municipality Council) through the
causeway in Selat Johor.

10 MGD (4.55 = 103 m3/d; 0.53 m3/s) is sent from three res-
ervoirs: Pontian Kechil (built under the British colonization)
in. the Pontian Kechil River, Gunong Pulai (built 1927) in the
Pulai River and Pulail TIT (built Pre~World War II) in the Pulai
River.

There is an_agreemént-on the present and future domestic water
supply between Johor PWD and Singapore Public Utilities Board.

The PWD tried to promote the management but failed because of
manpower shortage. In this connection, Johor PWD hope the
National Water Resources a useful recommendation.

Two management committees have been established for the Muar
River by Johor and Negeri Sembilan: Joint Consultative
Committee (for policy making) and Joint Management. Committee
(for technlcal matters). However no agreement has been made
at present (1980). It will be required in the near future.

The dams and reservoirs are not used for recreational purpose
because all the domestic’ water supply facilities (dams, res-
ervoirs, intakes, pumping stations, pated stations) are desig-
nated to be the security area and are not opened for the
public. Flood mitigation dams and reservoirs may be used for

‘recreational purpose:in the future.

Floods and River Control

1)

(2)

Flood is thE”biggest'prleem-in'the mongoon rain season.

Salinity intrusion is not serious except the spell of high tide
or drought.

Quality of Water Resources

1)

Water quality of the Batu Pahat River (Basin 22) and the Benut

River. (Basin 23) is sulphate acid (pH 4-6). These are flooding
area and peaty scil produces sulphate acid reacted by sunlight.
Treatment is requlred for domestlc usage.
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Water Pollution and Environmental Impact

(1) A water project including a barrage in the Terbau Rlvcr was
gave up becauge of severe water pollution.

Water Resources Development Plans and Needs
{1) There is no hydropower project in Johor.

(2) There is a potential recreational site in the Endau River.
There are water falls, which are 5 — 6 feet high, and boulders
at Kua in the Jasin River. Speed boats can be accessible to
the Sites durlng the hlgh tide.

(3) The peak domestic water demand 1s. 7= 3 times of the average.
‘The: target design. reservoir capdcity is the average one day
‘supply quantity, but usually the capacity is planned to be
0.5 - 1.0 day water demand at present.

(4) The_average water.development cost including administration in
Johor (1980) is 25 cents/m3 (M$1.01 - 1.02/1,000 gellqns).

Problems Associated with Implementation

(1) The order of land acquisition or frozen is made to'the district
officer concerned by the state headquarters after the decision
of project commencement. However, the officers sometimes '
forget to freeze the land because of too much work, and as a

- result the project can not be proceeded. Such problems were
often reported '

(2} The Johor Bahru urban development plan was on the shelf because
it was obstructed strongly by the inhabitants and politicians.
In this case the negotiation. of -the’ implementation was commenced
after. the project plan was completely finalized. However, the
negotiation with the regidents and politicians should have been
started at the beginning of the basic plamning.

Manpower Requirement
(1) Increase of the PWD staff, both engineers and staff of operation
and maintenance has been :strongly requested to the headquartors
eqery year, but it has been falled :
SINGAPORE PUBLIC UTILITIES BOARD
Water Management

(1) Johor River: Water Agreement was made on 29 beptember, 1962
between the Government of the:Statée of Johor (the Johor State)
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(27

and the City Council of the State of Singapore (the City.
Council). The content of the. agreement 1s 'The full and ex~
clusive right and liberty to draw off, take impound and use
the water from the Johor River by the Council up to 250 MGD
(1.14 x 106 m3/d; 13.8 m3/s) for 99 years'.

'"Tebrau and Scudai Rivers (Water Agreement)' was made on 1.
September, 1961, between the Johor State and the City Council
for the rivers, Gunong Pulai, Sungei Tebryau and Sungei Scudail
for 50 years.

The'City Council shall pay to the Johor State an annual rental
of $5/per acre. .

The agreement stipulated 'The right te lay relay repair and
maintain pipelines have the sole and absolute right to draw
off and take all the water available in under or upon any part
of the said land’.

PAHANG DID AND PWD

Water ‘Shortage and Induced Problems

(1)

No water shortage was experienced.

Water'Managément

(1)

.There_is no problem at present (1980) but neither information

nor chance of .discusslon regarding hydropower development pro-
jects were provided by NEB to the State until the project
commencement .

Floods and Riwver Control,

(1)

(2}

(3)

Flooding is.the.major problem.

A flood forecasting system is installed in the Pahang river
basin. Rainfall and water level in the basin within 24 hours
are projected using the computer gystem in the DID Head-quar-

ters, Kuala Lumpur. The accuracy of the projected water level
.is not necessarily enough, but projection of flood occurrence
is reliable. . : . '

Salinity intrusidn was experienced in the Pahang, Romping,
Kuantan and Bebar (6 miles from the estuary) rivers.

Quality of Water Resources

(1)

Acid water 1s found in the Endau-Rompin area, but it is minor.
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Water Pollution and Environmental Impact

(1

011 palm processing is a pollutant source in Xuamtan river.

Water Resources Development Plans and Needs

(1)

(2}

(3

(4}

In Daerah Temerloh Scheme water shortage is anticipated because
the water source is far from the project site.

Quantlty of - ‘ground water is considered to be minor and there-
fore it is not taken into account for an irrigation water
source. However, if the potential is high, the rain-fed paddy
can be improved from single cropping to deouble cropping.

The state officials have not obtained information from H.Q. DID
regarding viability of the feasibility study of the Sungai

Dayang Recreational Reservoir Project (1974). See Ref. 4.

The PWD single purpose anti-salinity barrage project in the
Kuantan river was decided to promote, and it is in the stage
of detailed design. In the Kuantan Salinity Study (1978) com~
pensation water and barrage construction were compared. See
Ref. 3.

PAHANG TENGGARA DEVELOPMENT AUTHORITY (DARA)

Water Management

The ‘legal system and”maﬁagemeﬁt'of'DAﬁA project is very con~
troversial. DARA belongs to the Federal. Refer to Ref. Z.
The final report will be issued at the end of November 1980,

Water Pollution and Environmental Impacf

w

Pollution control of oil palm processing is required and the
minimum compensation discharge is discussed in the Pahang
Tenggara Report (1980). See Ref. 2.

Water Resources Development Plans and Needs=

(1)

In the progect area no single purpose dam w1ll be requlred
before 2000 year.. The water ‘supply capacity will be enough
up to the year. ‘The Jeram multi-purpose dam,. which is .com-
posed of the Endau-Rompln 1rrigat10n project, minl—hydr0power
and domestic water supply to the seven schemes for the towns
in Pahang Tenggara, is prepared for the need after 2000 year.
The project implementation will be decided by the steering
comuittee based on the conclusion of the final report.



(2) The proposed dam and reservoir area has already been frozen
for the coming year. No land acquisition problem is experdi-
enced; because jungle area and state land costed very minor
compensation cost.

TRENGGANU DID
Quality of Water Resources

(1) There is no water quality problem because water which contains
salinity more than 1,000 ppm is not used for irrigatiom.

Problems Associated with Implementation
(1) land acquisition is the only social problem.
(2) 'Lafge elevation change due to topography beeomes.a technical

constraint for plan and implementation of irrigation canal
schemes.

TRENGGANU PWD
Water Resources Development Plans and Needs

(1) There is no dam for domestic water supply and no need will be
prospected in the unear future, too. -

(2) Industr1a1 water might be required for the Chukai 1ndustr1a1
development. See Ref. 50.

(3) Exploitation of ground water for Kuala Trengganu city is uander

planning because salinity intrusion occurs during drought spell
(in Trengganu River).

KELANTAN DID
Water Management

(1) There is a Malaysia—Thailand cooperation agricultural progect
1n the Golok River (Ref. 46).

Water Resources_Develbpment'Plaﬁs'and-Needs

(1) There is a 1ntegrated rural develoment project in Kemasin-
‘Semerak area.

(2) HNeed of the Dabong (Galas) multi-purpose dam project (flood

mitigation, hydropower and irrigation) in the Kelantan River
is considered to be wvery high by the officials,
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Problems Associated with Implementation
(1) The Dabong project is on the shelf due to strong objections by
residents in the reservoir area and politicians. However, the
Dabong Project will be viable in the near future because the
dam 1s necessary for the development of Kelantan State.

.(2) All or ﬁost of the land in Kelantan State is Malay reserve.

KELANTAN - PWD

Water Shortage and Induced Problems

(1) Shortage of domestic water supply was éxperienced at five
schemes.

Quality of Water Resources

(1) Quality of deep well groundwater is not necessarily good. The
aquifer of deep wells might be connected to the sea.

Water Pollution and Envirommental Impact

(1} Present shallow wells might be polluted by surface pollutant
source in the future.

(2) A sewerage s}Stem will be recommended by "Kota Bharu ‘Urban
Development Study", which will be finalized in the middle of
1981, because there is a possibility of breakout of epidemics
during flood season.

Water Resources Development Plans and Needs

{1} There is no water supply dams at present {(1980}.

(2) Capacity of groﬁndwater-supply will not meet the demand of
domestic water after 1990. Refer to Ref. 45.

(3 ‘Development of ‘reliable surface water is required’ for Kota
© - Bharu because the reliability of the groundwater will be doubt-
ful in the future.

(4) Usage of groundwater is limited for the area of Tumat and Kota
Bharu.

{3)  Schemes of domestic water supply under comstruction (1980).

(a) Tanah Werah/Macnang, capac1ty 4.5 MGD (0.24 m3/s), intake
in the Kelantan River.
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{(b) Pasir Putih; capacity 1.67 MGD (0.09 m3/s), intake in the
Rasau River. '

(¢) Pasir Masj‘caﬁacity 2.4 MGD (0.13 m3/s), intake in the
"Kelantan River.

(d) Gua Musang; capacity 0.6 MGD (0.03 m3/s), intake in the
Galas River. o

(6} The Ruala Krai scheme is proposed for the 4 MP: capacity of
phase I 2.5 MGD (0.13 m3/s), intake in the Lebir River.

Problems Associated with Implementation
(1) Water rate in Kelantan is fixed as: domestic water M$1.0/1,000

gallons (4.55 m3) and industrial and commercial M$1.5/1,000
gallons.
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5, CONSTRUCTION COST SURVEY

5.1 Data on Price of Principal Construction Materials

Constructlion cost was surveyed in Peninsular Malaysia from
September 1981 to December 1981 and the following data was obtained:

(1) The schedule of rate prepared by PWD for small works which do
‘not exceed M$25,000; issues of 1973, 1975, 1977, 1979 and 1980

{Ref. 37).

(2) The average monthly wholesale prices of sﬁéel, cement, die-
soline, fuel oil and bitumen prepared by the Department of
Statistlcs, issues from January 1975 to December 1980 (Ref. 38).

{3) Rate of road construction (1980); verbal information cbtained
from the PWD Contract Officers.

(4) Rate of excavation, reinforced concrete and reinforcement bars
(1980); verbal information obtained from the PWD Contract
Officers.

.(5)" Rate . of the West Johor Project (1978 - 1979) restricted in-
formation from DID. . .

5.2 Price Escalation Trend

‘The consumer price indices of Malaysia are shown in Fig. 11 (1970 =
100 for a group and 1975 = 100 for another). In the Peninsula the con-
sumer price was raised by /8% in 10 years from 1970 to 1980 and by :26%
in 5 years from 1975 to 1980 (Ref. 35). The average annual escalation
rate is estimated to be abOut 4, 8/ in these five years. R :

Table 61 shows the avelage monthly whole ‘sale prlces and price
indices (1975 = 100) of mild steel vound bars and ordinary portland -
cement at Kuala Lumpur from January 1975 to December 1980. The indices
are raised by 23 - 55% in the five years, but these were constant from
January 1975 to January 1979. These were actually raised in two years
from 1979 to 1980. The trend of the prices of these items in the 'sched-
“ule of rate of PWD's small works is similar to that of the wholesale
prices. Figure 12 and Table 62 show the price indices of labours and
major construction materials, ‘such as skilled and unskilled labours,
aggregates, cement and steel barxs (Ref. 37). The rates of public works
were controlled to be constant from 1975 to 1978, but they suddenly
raised by 55 - 75% from the beginning of 1979 to 1980. The nominal
simple average price .index is estimated to be’ about 160 at the beginning
of 1980 if it is 100 at the beginning of 1975.. The annual escalation rate
of nominal simple average is about 10% from 1975 to 1980, Very severe
escalation was experienced in Peninsular Malaysia after the second
0il shock in two years from the beginning of 1979 to 1980. The annual
escalation rate of nominal average is estimated to be about 26 — 27% in
these two years. '



The price index of water and :power. construction cost in the United
States of America is 147 in January 1980 if it is 100 in January 1975.
The average annual escalation rate is estimated to be 8% in the past
consecutive five years (Ref. 42).

Accordingly the escalation of labour cost and material cost is re-
garded to be sllghrly larger in Penlnsu]ar Malaysia than that of the
international trend in five years from 1975.

_ Annual escalation rate of construction cost is apﬁroximatEIY'esti—
mated as follows:

(1) Foreign portion 6 - 10%/year 1975 - 1980
(2) Domestic portion 8 - 10%/year 1975 - 1980
15 - 25%/year beginning 1979 - end
: : 1930

5.3 Compensation Cost

The problems due to land acquisition and resettlement have been very
significant according to the state interview survey. Not only the social
and political objection to the development and resettlement is strong but
also escalation of land value, which was induced by development, is very
severe, The average escalation rate of land value is reported to be
about 30% in the Peninsula in- 1980 (Ref. 36). It is not seldom that the
land acquisition and resettlement cost accounts more than 50% of the total
investment cost.

The lands should be compensated by the repldacement value based on
the standard valuation principle (i.e. the standard market value) accord-
ing to the Land Acquisition Act. Tables 63 to 65 show the standard land
market value and clagssification for each state issued by the Ministry of
Finance in 1979 (Ref. 36)}. Several actual results of land acquisition
were also obtained from the Kedah, P. Plnang, Melaka and Johor States as
shown in Table 66. : :
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