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'ABBREVIATIONS OF MEASUREMENT

Length

mm = millimeter
cm = centimeter
m neter

km kilometer
ft = foot

"

tH

Area

em? = square centimeter
m? = sguare meter

ha = hectare _
km? = square kilometer

Volume

cm3 = cubic centimeter
1 = 1lit = liter

k1l = kiloliter

m3 = cubic meter
Weight

mg = milligram

g = gram

kg = kilogram

ton = metric ton

¥

Time -
s = sacond
min = minute
h = hour’
d = day

= year

Other Measures

% = percent

@ = degree
' = minute
" = second

.°C_ = degree in centigrade

103 = thousand
105 ‘= million

Derived Measures

m3/s = cubic meter per second
Mgd - = million gallon per day
Mla = million.litre'pe: day

Money

M$ = Malaysian Ringgit

M¢ = Malaysian Cent



Leﬁgth

prea -

- Volume -

- Enexgy
‘Temperature

o perxived:
Measures

Local
Measures

weight -

~ CONVERSION FACTORS

From Metric System .

"1 'em = 0.394 inch

1 m =3.28 ft = 1.0%4 yd
1 km = 0.621 mile
1 (:_m2 = 0.155 sq.in
1m? = 10.76 sq.ft
1 ha_ = 2.471 acres
1 km? = 0.386 sq.mile
_.l.¢m3 = 0,Q610 cﬁ;ih-
1 1it = 0.220 gal. (imp.)
1.kl = 6.29 barrels
1 w3 = 35.3 culft
7106 m3 = 811 dere-ft
1g =0.0353 ounce
1 kg = 2.2001b
1 ton = 0.984°1long ton
.= 1,102 shoxt ton
1 kwh = 3,413 BTU

°c = (°F - 32)°5/9

i m3/s - = 35.3 cusec

1 kg/cm® = 14.2 psi

1 ton/ha = 891 lb/acre
108 w3 = 810.7 acre~ft’

"1 m3/s = 19.0 mgd;

0.220" gantang

-
ot
e
-

[

1 kg = 1.65 kati
1 ton = 16.5 pikul

S

T

R e e

us$l

To Metric System -

inch ="2.54 cm
ft 30.48 cm
va 91.44 cm
mile = 1.609 km

li

N

sq.ft = 0.0929 m?
csqa.yd 0.835 :m?
acre 0.4047 ha’
sq.mile = 2.59 km?

1]

Ha

cu. ft ='28.32 lit
cu.yd 0.765 w>
gal. (imp.)= 4.55 lit
gal.(Us) - = 3.79 lit
.acre-f£t = }1,233.% m3

i

b

gunce = 28.35 g

b = 0.4536 kg
long ton 1.016 ton
short ton = 0.907 ton

It

—

BTU = 0.293 Wh

Tep = 1.8°C + 32

cusec = 0.0283 m3/s.
psi - = 0.703 kg/cm?
1lb/acre = 1.12 kg/ha
acre-ft = 1,233.5 m°
mgd =10.0526 m3/s

‘1 gantang = 4.55 lit

1 kati = 0.606 kg

1 pikul = 60.6 kg

Exchange Rate

(1985}

M52.41
‘M$G.980

il

%100
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1, INTRODUCTION

This Annex was proparad Lo present the data used, methdds
applied and conseguent results of the domestic and industrial water
demand (D&I water demand} study for the Region in the years of 1983,
1985, 1990, 1995, 2000 and 2005, Both water demands to be supplied by
public system, i.e,, Public Works Departiment (PWD) and Rural
Environmental Sanitation Program (RESP), and by private supply system,

were estimated.

The D&I water dewmand was -classified into (1) domestic water
demand including commercial and public water use {D water demand), (2)
water demand of manufacturing industires (M water demand) and (3)
agro—based industries water demand such as palm oil mills, rubber
factories, and pineapple canning factories, All the demand were
estimated in terms of source demand (8.0.), either at intake points in
rivers or &ells on the basis of customer demand {C.D.). 1In order to
serve for the water bhalance study, and water pollution study, 5.D. and
C.D., were estimated by water intake, by type of supply system, by

purpose of supply and by town and rural area,






2. - PRESENT CONDITION OF D&I WATER SUPPLY AND USE IN THE REGION

2.1 Organization

Public water supply in the Region is administered by the

following public organizations:

(1) Public Works Department (PWD) and
(2) State Government, under Rural Environmental Sanitation

Program (RESP)

In principle, PWD of the State is responsible for domestic and
industrial water'sﬁpply in the State of Johor. However, untreated
water is supplied with the technical and financial . assistance of
Ministry oif Health (MOH) to the isclated rural area that will not be

reached by PWD water Supply system near future under RESP,

Recently, PWD and MOH discussed on the coordination of
activities and both parties reached an agreement concerning the
allotment of supply areas for PWD and RESP with the target'of full

supply of potable water to the State population including the Region.

2.2 PWD Water Supply and Use

_ In the State of Johor, PWD ﬁas 46 intakes for water Supply'and
each. intake has its own treatment plant adjacent to it. Out of these,
15 facilities are located within the Region. Direct pumping from the
fiver is normal practice, but dams are provided for the Simpangy

Renggam, Layang and Lebam schemés°

Furthermore, there are three dams Qith intakes in Gunong Pulai
area xep:esented by Gunong Pulai dam and three river intakes in the
Johor, Skudai'and Tebrau rivérs owned: by the Public Utility Board
(puB) of Singapore;. The locations of intake are shown in Pig. 1.

Some details of intakes are shown in Tables -1 and 2,



PWD supplied treated water of 72.6 X 106 m3 in 1983 including 44

« 106 m3 tapped from the water pipe lines of pUB system,

Unaccounted-for water is defined as +he balance bethen the

fotal treatment plant output and the total gquantity of water metered.

It comprises the followings:

. {1) Leakage from service regervoirs, mains, service
| connections,

(2) Operation of hydrants and flushing mains,

(3) TLosses due to metering inefficiency, and

{4) Unauthorized water abstraction.

Unaccounted-for water ratio (UA ratio) - is defined - as
unaccounted-for water against treatment plant output. UA ratio vériés
from 20% in Kluang district to 40% in Kota Tinggi district having the
average value of 30% according to the statisties of PWD in 1983 (Ref.

4).

With regard to domestic water use, present per cpaita
consumption is 242 1/d in urban area and 140 ‘l/d in rural area
according to the statistics of PWD (Ref. 5), The domestic water
consumption in Johor Bahru district is by far the largest in the
Region, It amounted to 32 x 100 m3 or 69% of the total domestic

consumption,

The manufacturing water use in Johor .Bahru district shared
almost 80% of the total manufacturing_wéter use in the Region in 1983,
attributable to the highly populated towns such as Johof Bahru, Senat,

Kulai and others and Pasir Gudang indﬁstrial estate.

Treatment plant use (TP) is defined in this Stﬁdy as the amount
of treatment plant water use for its own operation and losgs bhetween
intake point and treatment pbint. TP ratio {treatment plant watef use
ratio) is defined as the ratio of treatment plant use against tﬁe
guantity of waﬁer ahstracted at intake point. In this'study, the TP

ratio was assumed at 5% for all facilities in the Region.



Fach watex supply facility is connected by the pipeline forming
water supply network except eastern part of the Region. This network
enables to supply water to a service area from multiple supply

systems, Existing water supply system is shown in Fig. 2.

2,3 Rural Environmental Sanitation Program

Rural areas located distant éonsiderably'from PWD's water supply
system have been supplied untreated water through RESP with the
technical and financial assistance of MOH, Water supply facilities are
donstructed by local people who are to be bepefitted. Operation and
maintenance are also carried out by themselves, Almost' ali of
‘facilities in the Region are simple wells except one direct intake
from the }iver and one rain water collection system. In 1983, RESP
systems. in the Region supplied water to the population of about
10,000. The locations of RESP facilities are shown in Fig. 3. RESP

supplied 0.5 x 106 m3 of watef in 1983.

2.4 Processing Water Use in Palm Oil Mills and Rubbexr Factories

and Pineapple Factories

Palm oil processing is one of the thriving fndustry in the
Region. A large scale palm oil refinery is constructed in the Pasir
Gudang'lndustrial Estate. It is estimated that palm oil proCessiﬂg
industry consumed about 4,800 x 103 wd/y of water in 1983 iﬁ the

Region (Annex C).

In 1983, 20 rubber factories were oil operation in the Regﬁmh
which is estimated to have consumed water of 1,700 x 103 md/y (Annex
‘¢).. However, rubber production have been decreasing recently because

rubber is substituted by oil palm,

In 1983, 5 pineapple factories are operated. Canneries were
three factories and remaining two are only cutting. Pineapple
fagtories are estimated to have consumed 500 x 103 m3/y of water in

1983 (Annex C).



2.5 Water Tariff, Revenues and Expenditures

Tn the State of Johor, a unigque water tariff is charged to a

water use both in urban or rural. However, different water tariff are

charged to different water use. That for industrial uge is rather

higher than that for domestic and public waler use.
In Sept. 1983, kinds of water tariff was increased from 2

categories to 4 categories as shown in Table 3.

ply division of PWD of

Revenues and expenditures of the water sup

the State of Johor are shown in Tables 4 and 5.

2.6 Water Supply to Singapore

- The Public Utility Board {(PUB) of Singapore has been abstracting
raw water from rivers in the State of Johor for the purpose of
.domestic and industrial water supply. With this regard, State of

Johor and Singapore have agreements, Indenture and Deed.

PUB has a dam in the Pontian Kechil river and two dams in the
rulai river with intakes, Those intakesz are connected by pipelines
and called Gunoﬁg rulai dam system. Tn addition, it has intakes in
the Skudai and the Tebrau rivers, = Furthermore, it has an intake in
the Johor river near Kota Tinggi. . An abstraction record of raw water
by PUB is shown in Table 6. In 1983, PUB abstracted réw water of 145
x 10° m3 (241 Mgd) from the former three intake systems and 99 x 10°
m3 (60 Mgd) from the Johor river. Treated water of 44 x 100 m3 (121
Mld, 26.5 Mgd) was diverted from the PUB system to PWD system in 1983.

The abstraction from the former three intakes:are presumed to
have reached to  the upper most potentials of each river. The
discharge capacity of the Kota Tinggl system ﬁas expanded from 1.6
m3/s (30 Mgd) to 3.2 md/s (60 Mgd) in 1986 and further expansion to
4.7 m3/s (90 Mgd) is under construction. The capacity is to be
increased to 6.3 m3/s (120 Mgd) in the near futuré, The expansion is

committed to reach upto 8.4 m3/s (160 Mgd).

B~6



3. EXISTING PUBLIC WATER SUPPLY PROJECTS

3.1 . Existing Development Plan in the Region for Water Supply

There are various water supply development plans in the Region.
The schemes. which are presently being implemented or committed for
their implementation are identified in the following existing

development plans:

- {1) Johor Bahru New Watex Supply Scheme, Long Term Raw
' Water Sources, 1983, State pwD (Ref. 18};
{2) . Feasitiliby Study of Water Supply for West Johor Phase I
& Phase II, 1983, Government of. Malaysia (Ref. 19);
(3) Feagibility Study for the Bekalau Air Baru Keluang
{Ref, 20), Johor,'1§84, Govérnmenﬁ of'Malaysia;
(4) Johor Timur Physical Regional:Pianniné (Ref, 21);
and . .
(5) = wWater Supply to Johor Tenggara Development, 1974,

Government of Malaysia (Ref. 22).

3.2 On—-going Source Development Plan

In this study, the schemes, implementation thereof have been
cominitted are called the on~going schemes., The outlines of on—golng

schemes are given below:
{1) Layang Scheme (Ib)

| The second phase of the Johor Bahru New Water Supply Scheme
undertaken by PWD is called the Layang Scheme Ib, 1In the first phase
{Ia), Layéng dam will be constructed in the upstream reach of the
Layang river, a tributary.of the Johor river by 1985, with a supply
capacity of 38 x 10 m3/y (23 mMgd, 104 ™Mld). A treatment plant with a
capacity of 66 x 10 m3/y (40 Mgd, 181 Mld) is also provided. An
experimental estuary storage is to be fofmed by c¢onstruction of the

estuary barrage in the river mouth of the Layang river,

B-7



Under the Layang scheme (Ib), a pump station in the upstream

reach of Chabang Tiran rlver, a tributary of  the Johoxr river, and

water way between the pump statlon and the Layang dam will be

constructed by 1986, 1n order to 1nc1eaqe the supply capacity of
Consequently the watex supply

wm3/y (40 Mgd). Main

Layang dam by 28 x 106 m3/y (17 Mgd).
capacity of the Layang scheme will be 66 x 106

gupply areas of Layang scheme are Johor Bahru and Pasir Gudang.

{2) Simpang Renggam Scheme Stage 1

In the Simpang Renggam Scheme Stage I, a treatment plant with a
capacity of:9.i x 10° m3/y (25 Mld) will be constructed at Simpang
Renggam in the upstream reach of the Benut river by 1990, in order to
abstract the released water from Macap dam. The water Iis to bhe

supplied to the Pontian district and a part of Kluang district.
(33 ¥luang Scheme Stage I

The main purpose of the Kluang Scheme Stage I is to supply water
~ to Kluang district. Renggam, Sayong and Layang Layang in the Region
bhelong to the southernmost part of the district and are included in
the tafget area of water 5uppiy'by‘the schéﬁe. A treatment plant with
a capacity of 29,2 x 100 w3/y (80 M1d) will be provided at the
Semberbng dam to abstract and supply the impounded water. At the same
time, a groundwater project with an estimated . .yield of 3.7 x 106.m3/y
(10 ™Mld) will be developed at the Xahang river flood plain, = The
scheme will supply 0.1 x 106 m3/y (0.3 Mld) to Sayong, 1.5 X 106 mB/y
(4.1 Mid) te Renggam and 1.1 x 10® m3/y (3 Mld) to Layang Layang.by
1987, '

(4} Tapping of PUB water
The State of Johor have tapped treated water of 44 x 106 m3/y
(121 M1d) on an average from the PUB's water supply facilities, It is

confirmed that this rate of tapping will be maintained upto year 2005,

{5) Expansion of the capacity of Leban facility

B-8



Present supply capacity of Leban facility, 10.8 m3/s (6.5 Mgd),
will be expanded to be 16.6 m3/s (10,0 Mgd) by 1990.






4, PROJECTION OF D&l WATER DEMAND

4.1 Assumptions

pomestic and industrial water demand is and will be attributable
to following 3 uses in the Region: (1) Domstic including commercial
and pubiic, (2) Manufacturing, (3) Palm oil mill, rubber factory and

" pineapple factéry,

(1)  Household, commercial and public water demands, which have
significant correlation with the size of population and

with location, urban area or rural area.

{2) - Water demand of manufacturing industries, which varies by
- commedities, The water demand of a manufacturing industry

" is almost in proportion to the output,

{3} The water demands by agro-based factories such as palm oil
mill, xubber 'factory and pineapple factdry, which are

usually located in the vieinity of plantations rather than

in urban areas.
Water demand were projected for town and district.

The towns and districts defined in this Study are shown in Table

Domgstic_watér demand is assumed to be partly wmet by public
'suppiy systems and partly by private. In urban area, state PWD is
I responsihle'for public water supply. In rural area, both state PWD

and RESP are responsible,’

Part of manufacturing water demand is assumed to be supplied by

state PWD and the”reétfto;be.supplied by private facilities,



all of the agro-based factories water demand are assumed  to be

supplied by private water supply system by direct abstruction of

surface water and by private wells,.

For PWD water supply, the following target was set to reduce UA

ratio (unaccodnted—for water ratio) for 1985 during the Senior Water
Engineers' Conference.:

Supply Area A Ratio (%)

Individual Supply Disktrict less than 20

Individual State less than 2%

Overall % for Peninsular Malaysia less than 20

However, the current UA ratio in Peninsular Malaysia and the

State of Johor are considerably high (Table 7}.

After an investigation and the discussion with State PWD,

following assumption was adopted for each district for 2005.

District [97: ratio-in:2005
Johor Bahru 20%
Pontian 25%
Kota Tinggi ~ 25%
Xluang 20%
Mersing 25%

The assumed UA ratio for each distriet in 1983, 1985, 1990,
1995, 2000 are also shown in Table 8.

TP ratio (treatment plant water use ratio ) was assumed at 5% of

the quantity of water abstracted at intake point.
Source demand (5.D,) is obtained as follows:

5.D., = C.D,/(1 — UA Ratio) x (1 - TP Ratio}
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The UA ratio and TP ratio for water supply except by PWD were
assumed  nil since intake points and consumption points of water are
closely located and the customer demand is considered to be equal to

source demand,

4,2 Projection of Domestic Water Demand
4,2,.1 Methodology -

Domestic water demand for public supply (PWD and RESP water) was
projected for towns - and Lhe rural areas in the Region. Customer

Demand (C.D.) for treated water was obtained for each area as follows:

Treated Water Demand (C.D.) =

Population x Service Factor X PCDU (Per Capita Daily Use)

Accordingly C.D. for private water was estimated for each area

as follows:
Private Water Demand = Population x (1 - Service Factor) x PCDU

Source demand (S.D.) can be obtained based on C.D., UA ratio and

TE.ratio'as stated in Section 4,1.
4.2.2 Population projection

Population projection for towns and rural areas in 1983, 1985,
1990, 1995,_2000 and 2005 were made and the results for the Region
were given in Annex A (Socio—economy) which are also shown in Tables 9

to 10 in this Annex.
4,2,3 Projection of service factor

' The 1980's is the United Nations Water and Sanitation decade and
it is proclaimed that all the inhabitants be served water by public

systems and sewerage systems by 1990;



In this respect and after discussions with state PWD and MOH and

considering the present service factor, future service factor was

Assumed by district and urban-rural as shown in Tables 11 and 12.

4,2.4 Projection of per capita daily use

ysia including the

GhP

Par capita daily water use in Peninsular Mala
Region was projected applying its correlation with per capita
observed in some countries based on the data given in Tables 13 and

14, Projected per capita daily use for urban and rural area. thus

estimated is shown in Table 15,

Per capita daily use for private domestic use was assumed at 40

liters up to 2005.
4,2.5 Projected served population

Based on the projected population and service factor, population
to be served by public supply'systém, PWD'and RESP, was estimated.
During 1983-2005 period, served population in the region will grow at
the average annﬁal.growth fate of 4;7% and 1,554 x 103 population will
be served by public systems in 2005,

Projected served population of public water in the Region are

given in Tables 16 and 17,
4.2.6 Projected domestic water demand

Source demand of the total'doméStic water demand will grow at
the average annual growth rate of 6.3% during 1983-2005 period,
reaching 187.7 x 10° m3/y (514 M1d) in 2005 in the Region. Around 86%
thereof will be incurred in urban area and the rest in rural area.
The total domestic water demand will account for 48% of the total

demand in 2005.

Domestic water demand for public supply was projected to grdw

rapidly reflecting the following increases:



(1) Population increase:
{2) Rise of urbanization ratio;
(3) Imprdvement of service factor; and

(4) increasc of per capita daily use.

Total domestic water demand for public supply will grow at the
average anual growth rate of 6.6% during the period from 1983 to 2005.
In 2005, domestid water demand will almost fully be met by public
supply systems, namely 99% or 186.4 x 106 m3/y (511 M1a) will be
supplied by PWD and 0.6% or 1.1 x 106 m3/y (3 M1d) by RESP.

Projected domestic water demand is given in Tables 20 to 25.

4.3 Projection of Manufacturing Water Demand
4.3.1 Methodology

Manufacturing'watér demand was projected for the Region in 1983,
1985, 1990, 1995, 2000 and 2005 based on the gross output values of
manufacturing industries and net uﬁit‘manufacturing water use (NUIW)
for producing unit gross output value for each commodlfy, considering
the availability and reliability of the data which may be utlllzed for

manufacturing water demand projection.
Manufacturlng (M) water demand in terms of C.D. will be obtalned
as the sum of water demand of each commodlty that is obtalned as the

product of gross output value and NUIW. $.D, of manufacturing water

is obtained as follows:
S.D. = C,D./{1-UA Rabtio) x {1~TP Ratio)

The methodology is explained further in the subseguent sections.



4,3,2 Projection of gross output value of manufacturing sector

e of the State of Johor in 1983, 1985, 1990,

Gross output valu
| jected in Annex A {(8ocio-Economic

1995, 2000 and 2005 has been Dpro

Study ).

assumed in this Study that all of production of the

It was
manufacturing sector will be born in urban area except agro~based

industries,

4.3.3 Net unit industrial water use

Manufacturing water use was estimated based on NUIW by

industrial classification,_éxcluding the recyclic water use.

_TIndustrial classification was determined based on the current

Malaysian Industrial Classification as well as Japanese Industrial

Classificaiton as same with Annex A,

NUIW declines as the recyclic water use develops. The
industrial water use data of Japan from 1960 to 1983 show that the
NUIW has dropped sharply until 1980 and then remained almost constant
after 1980 while gross unit water use including recycling water has
not shown significant change after 1970, During the period of 19853to
2005, manufacturing industriesg in Penlnsular Malaysia are expected to
make sharp growth, accompanying Lhe modernization of manufacturlng
technology including water use. ' It was, therefore, agsumed that NUIW
in Péninsular'Malaysia including the.State of Johor in 2000 will reach
the values of Japan in 1983 and keep constant until 2005,  The

projected NUIW ig shown in Tahle 18,
4,3,4 Projection of manufacturing water demand in the Region

as stated in Section 4.3.1, manufacturing water demand in terms
of C,D. in the State of Johor will be obtained multiplyiné gross

output value with NUIW.



"out of total manufacturing water demand, water demands of agro-
pased factories water demand such as palm oil mills, rubber and
pineqpp}e_factories'which are estimated in Annex C (Agriculture and
Irrigation Development) was located in rural aréa; Other water demand

was assumed to be located at Lowns such as Johor Bahru and industrial

estates,

~ SEDC  has the estimation of present  water "demand of each
1ndustr1al ‘estate and future development plan, which shows only Pasir
Gudang Industrlal Estate will have some water demand and the others
.w111 be negllglble. Therefore, the water demand of Pasir Gudanq
._Industrlal Estate was taken into account with tne progected flgure of

"Paalr,Gudang Development: Master Plan for Infrastructure Services"

(fable 19),

Then manufacturing water demand less water demands of agro-based

factories and Pasir Gudang was allocated to each town in proportion to

the population sizes.
4.3.5 Projected manufacturing water demand

Manufacturing water demand of the Region was projected to rise

sharply due to the rapid growth of manufacturing industries.

Source demand of toﬁal manufacturing ﬁater demand will grow at
the average annual growth rate of 6{8%' during 1983-2005 period,
reaching 204,9 %106 m3/y (561 Mld) in 2008, of which 93% will be
aftiibuﬁable to demand in urban area and the rest in rural area. The

public supply system will supply 90% of the total manufacturing water

demand, The rest, 10%, will be met by private facilities.

Projected manufacturing water demand is given in Tables 20 fo

25,



4.4 Prbjected D&I Water Demand

fatal D&T water demand was projected to rise due to_the cpmb;ned

effect of i) population increase, ii) service factor improvement, 1ll)_
per capita consumption increase, and iv) growth of manufacturing

industries,

Source demand of total D&I water demand will grow, at the average
annual groth rate of 6.5% during 1983-2005 pELlOd, reaching 397. 2 X
106 m3fy (239 Mgd) in 2005. . About 88% thereof will be occurred in

urban area and the rest in rural area.

. Total D&I water demand for public supply will. grow at the
‘average annual growth rate of 7.2% during the same period, reaching
366.0 x 100 mw3/y (220 Mgd) in 2005,  Rbout 93% thereof will be
incurred by the water demand in ﬂrban area and the rest in rural area.

In 2005, about 92% of the total D&I water demand will be met by public

systenms.

Total D&I water demand in 1983, 1985, 1990, 1995, 2000 and 2005

are given in Tables 20 to 25,

4.5 Projected D&I Water Abstraction at River Intakes

All the N&I water demand projected were allocated and loaded on
the existing and proposed intakes with due regard to the existing

water supply networks,

The allocations of water demand &ere summarized in Table 26,

4,6 Water Supply to Singapore

~ The present water abstraction by Singapore is deemed to have
reached full scale with regard to the water resodrcés_poﬁentidl at
Guaong Pulai, Skudai and Tebrau intake sites. And it is presumed that

no future extension of intake facilities is conceivable for these
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intaké_sites. With this accord, the present volume of abstraction for

each intake mentloned above is assumed to be kept constant upto 2005.

For Johor river, present abstraction by Singapore at Kota tinggi
ig 4.7 m3/sec or 90 Mgd which is controlled by the installed capacity
-of  the ﬁreatment plant., The capacity of pipeline is 6.3 m3/sec or 120
.Mgd,_'Further extension of capacity by 2.1 m3/sec or 40 Mgd is under
design aiming to secure an abstraction capacity of 8.4 m3/sec or 160

Mgd -

. S0 far, the future amount of ahstraction from the JOhof river by
Singaporé is not projected but assumed arbitrarily that the
abstraétion will réach 160 Mgd in vear 1990, For this preliminary
study stage, two different cases are assumed for the abstractions

after 199CG. That is:

Case 1: Abstraction amount will reach 250 Mgd in year 1995
after it reaches 160 Mgd in 1990, After 1995 it will
be képt constant, 250 Mgd, upto 2005,

Case 2: abstraction will reach 160 Mgd in year 1990 and
after that it will be kept constant, 160 Mgd, up to
2005,

The "demand for the years between 1985 and 1990 for both cases
and ones for the years between 1990 and 1995 were interporated by the
figufes estimated - in proportion to the whole water demand of
Singapore. The water deﬁands by Singapore to be ébstracted from the

Johor river are presented in Table 27 for both case.

It is noted that the projected abstraction volume includes the
treated water supply to PWD which is assumed to be 40 x 100 m3/y (110
Mld) constantly from 1985 to 2005.
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Table 1

Intake Number
District

Name of Treatment
Plant

Water Source

Design Capacity
{Mgd)

Demand Center

Intake Number
District

Name of Treatment

Plant

Water Source

Design Capacity
(Mgad)

Demand Center

Intake Number
District

Name of Treatment
Plant
Water Source

Water
{Mgd)

Capacity

Demand Center

R30
Johor Bahru

Bkt. Batu

Ulw Pontian-
Kechil R.

Q.61
Bukit Baru

Sedenak
Kelapa Sawit

R34
Kota tinggi

Kota Tinggi

Pelepha-
Kenan R,

1.00

Kota Tinggi-
Town

Kota Pinggi

Pengerang

.Rengit R.
0.10

R31(pruB)
Johor Bahru

Skudai
Skudai R.

35.00
Johor Bahru

Singapore

R35
Kota Tinggi

Kulat
Kompleks

Semangar R,
0.50

Kulai
Complex-
FELDA

R39
Kota PTinggi

Bandar
Tenggara

Penqgli R.
0.50

Sungai Rengit Bandar

Pengerang
Buklt

- Ramunia

Tenggara

Sungai Sebol

R32(PUB)
Johor Bahru

Tebrau
Tebrau R.

30,00
Singapore

R36
Kota Tinggi

Telok
Mahkota

Gembut R.

0.40

- DETAILS OF EXISTING WATER SUPPLY FACILITIES (1/2)

R33

Johor Bahru

Kong Kong
Serai R.
0.19
FELDA
Kbng Kong
R37

Kota Tinggi

Air Tawar

Seluyut R.

0.55

Tenjong Lembu Alr Tawar
Telok Mahkota FELDA Complex

FELDA Bukit-

Aping

R40
Kota Tinggi

Sungai
Linggiu

Linggiu R.
0.25

Johor Lama
Telok Sengat

R41(PUB)
Kota Tinggl

Kota Tinggi

Johor R,

6C.00

Ulu Tebrau
Ulu Tiram
Pulada

Pacir Gudang
Johor Bahru
Kota Tinggi
Singapore



Table 2

DETATLS OF EXTSTING WATER SUPPLY FACILITIES (2/2)

Intake Number
District

Mame of Preatment
Plant

Water Source

Desing Capacity
{Mgd)

Demand Ceﬁter

Intake Number
District

Name of Treatment
Plant

Walter Source

Design Capacity
{Mad)

Demand Center

Res 9 Res 10

Kota Tinggi Kota Tinggi
J. Bahru “Sungai Lebam
Layang R. Lebam R.
23,00 1.60

Johor Bahru
Pasir Gudang

FELDA-Kong Kong
Masai
Plentong
R26 R29
-Kluang Pontian
Layang Kayu Ara
Lavang Pasong
Sayong R, Pontian
: Besar R,
G.42 g.16 -
Layang Pontian
Layvang Besar
FELDA Bkt.
Permai

R24 R25

Kluang Kluang

Simpang ~ Renggam

Renggam

Ulu Benut R. Sayong R.

0.55 0,18

Simpang Remggam

Renggam

Macap

Res B (PUB)

Pontian

G. Pulai

Pontian

Kechil R,

15.00 Total
165,01 MGD .

(751%103 w3/a)
Pontian Town .
and Rural Areas:
Skudai-Senai-
Fulai:

Ulu Choh-Gelang Patah
-Tanjong Kupang: '

Tampbi:

Johor Bahru
Singapore



Pable 3 WATER TARIFF OF THE STATE OF JOHOR AS OF SEP. 1983

Type of Consumption Volume ' Charge ($/m3)
A. comestic Use ' First 23m3/month 0.29
23 to 45w’ /month 0.53
over 45m”/month 0.66
{minimum charge of $2/month)
B. Governmental Buildings - 0.70
and Hospitals : {minimum charge of'$4/m0nth)
C. Commercial Use ‘ : ©.75

o (minimum charge of $4/month)
. D. Ships o Tess than 100 tons 1.20
- More than 100 tons -2.30

Source; Ref. 5

Table 4 REVENUE OF THE WATER SUPPLY DIVISION
OF PWD OF THE STATE OF JOHOR IN 1983

Supply Volume (103m3) Revenue (SlOE)

District Domestic Commercial Total Domestic Commercial Potal

1. Johor Bahru 11,523 9,892 21,415 5,632 4,968 10,600

2. Muar 7,161 1,534 8,695 1,643 665 2,308

3. Batu Pahat g,118 2,116 10,234 1,674 1,112 2,786

4. Xluang 4,835 1,185 6,020 1,533 604 2,137

5. Segamat 3,781 1,092 4,873 1,288 596 1,884

6. Pontiun 2,448 765 3,213 758 390 - 1,148

7. Kota Tinggi 3,422 1,166 4,588 933 718 1,651

8. Mersing gil - 250 1,061 224 126 350
Fotal 42,009 18,000 60,099 13,685 9,179 22,864
Source Ref. 4



Table & REVENUES AND EXPENDITURES OF WATER SUPPLY
IN PHE STATE OF JOHOR IN 1982

3
Unit: 10~ M$

District Revenues Recurrent Expenditures =
1. Johor Bahru : 13,077 (0.30) 22 7,999 (0.18)L%
2. Muar 2,082 (0.13) 4,465 (0.27)
.3. Batu Pahat 2,067 (0.13) 4,557 (0.29)
4. ¥luang 3,301 {0,28) 2,624 (0.22)
5. ‘Segamat 1,348 (0.20) 2,358 (0.35)
6. Pontian | 939 (0.20) 1,518 (0.33)
7. Kota Tinggi 970 (0.14) . 4,290 {0.62)
8. Mersing 454 (0.06) 914 (0.12)
Total | 24,238 29,719

Remark; /1 : Consists of maintenance of water supplies,other
maintenance expenditures, administration and
collection cost and capital charges

/2 : Figures in parenthesis are unit revenues
or expenditures (M$/m3)

Source; Ref. 3

Table © ABRSTRACTION RECORD OF RAW WATER FROM
THE STATE OF JOHOR BY SINGAPORE

3
Unit:_lO6 m /y

Source

Year Pulai River Skudai River Tebrau River Johor River Total

1980 26 56 74 8o 236
1981 24 - 51 58 91 224
1982 24 : 50 o 73 100 247

1983’ 22 53 70 99 244

Source; State PWD (Unpublished)
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Table 7

JOHOR IN 1980 AND 1982

UA RATIO OF PWD WATER IN THE STATE OF-

Unit

%

Diét:ict 1980 1982
Johor Bahrﬁ 24.8 20.6
Pontian 39.1 37.2
Kota Tinggi 32.3 51.4
klu_an'g 33.0 21.0
Mersing 23.5 l6.8
Batu Pahat 51.2 54.6
Segamakt 49.5 33.1
Muar 45,4 42.7
Averate.of the 35.5 32.4

State of Johor

Source ; Ref.3



Table 8 UA AND TP RATIOS FOR PWD WATER SUPPLY

Unit: . %

."- : . . ] _l

District 19804+ 1983 1985 1990 1995 2000 2005

UJA ratio

Johor Bahru 25 24 24 23 22 . 21 20
Pontian 39 37 C 35 33 30 28 _ 25
Kobta Tinggi 40 37 35 313 30 28 25
Kluang " 20 20 20 20 20 20 20
Mersing 25 25 25 25 25 25 25
TP ratio 5 5 5 5 5 5 5

Sources: Zi Ref.3

From State JKR

N



Table 9 PROJECTED POPULATION IN THE REGION
BY TOWN AND DISTRICT RURAL (1/2)

Unit: 10°
Historical Projected

District Town/Rural 1970 1980 1983 1985 1990 1995 2000 2005
1. Johor Bahru Johor Bahru 142 256 300 335 432 540 663 727
' Kulai : ‘12 25 31 .35 51 70 96 123
Ulu Tiram - 4 - 7 8 9 i3 17 23 30
Senai 5 7 8 8 11 14 17 20
Kelapa Sawit 5 e 7 7 8 12 14 15
‘Masai. & Pasir 5 14 17 ig 23 30 37. 45

Gudang. '
urban total 154 295 348 389 530 683 850 1,030
district rural 129 132 135 136 113 92 75 57
Total 283 427 483 525 643 775 925 1,087
2. Kota Tinggi Kota Tinggi 9 14 16 18 24 31 41 49
: Bandar Penawan - - - 1 2 4 6 13
P2 - - - 7 8 9 12 14
P4 : - - - 8 8 9 12 14
P7 - - - 8 9 12 14 15
‘Bandar Tenggara - - - 10 12 18 25 31
urban total g 14 16 28 36. bB1 104 136

district rural. 64 99 109 112 133 134 123 - 117
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gable 10 PROJECTED POPULATION IN THE REGION
" gy TOWN AND DISTRICT RURAL (2/2)

Unit: 103
Historical Projected.

pistrict Town/Rural 1970 1980 1983 1985 1990 1995 2000 2005

3, Pontian Pontian Kechil 9 22 - 2B 32 44 59 76, 97
Pontian Nanas 9 10 10 10 11 12 12713
urban total o 32 38 42 55 71 88: 110
diStrict rural 123 92_ a0 87 80 72 64 54
Fotal 123 124 128 129 135 143 152 164

4. Kluang.  Simpang Renggam 4 5 6 6 7 8 9 13.
Layang-Layang 3 4 -5 5 6 7 S 13
Renggam . 3 4 5 5 6 T 8 13
iirban tatal -0 0 0 0 0o 0 0 39

district rural 43 52 59 63 71 79 85 . 56
{a part within :
the Region)

Total 43 52 59 63 71 19 85 95
{a part within R .
the Region)

5. Mersing district rural 7 3 3 i 3 3 2 1
(a part within : '
the Region)

———— - o e i T T e e e S e ey g A . e 2 e o e it A Sl A e st S e ek AL iy Ly T ML i Aa T

Region Total N o :
- Urban . 154 341 402 459 621 815 1,042 1,315

Rural 366 378 396 401 400 3G 349 285

Total 520 ° 719 798 860 1,021 1,195 1,391 1,600
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Table 11 SERVICE FACTOR OF PWD WATER SUPPLY IN TOWNS

_ Unit %
pistrict | 1980%% 198372 108572 1990/2 . 1995/2 2000{2  2005/3
Johor Béﬁfg 99 99 99 00 99 % 99
VKoﬁa Tinggi 86 88 89 91 94 - 96 99
'Pohti;n 83 85 86 85 93 - 96 99
Kluang : 92 93 93 95 96 - - 98 9§
Mersing. 76 79 8l 85 90 94 99

Remarks; /l: Ref.3
. /21 Estimated. :
/3 Assumed by State PWD for the use of the Study

 Pable 12 SERVICE FACTORS OF PWD AND
RESP WATER SUPPLY IN RURAL AREA

Unit : %

District 1983 1985 1995 2005
: PWD RESP Total PWD RESP Total PWD RESP Total PWD RESP Total

Johor”Béhru 30 10 40 37 11 48 . 62 13 75 87 13 100
Kota Tinggi 45 § 53 48 o $7 68 11 79 87 13 100
Pontian 48 1 49 52 3 55 69 9 78 87 13 100
Kluang s 9 44 41 9 s0 64 11 75 87 13 100
Mersing 57 9 66 60 10 70 73 11 84 87 13 100
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Table 13

HISTORICAL PER CAPLITA DALLY USE IN ‘THE

UA ratio was assumed at 20%.

CITIES OF THE WORLD IN 1974 AND 1975
Per Capita Per Cépita o
Population Daily Use Daily Use Per Capita
Size Including UA~— Excluding UA GDP
_City (103 persons) {(lpcd) {1pcd) (Uss) . Year
.Madrid 3,520 330 264 2,276 1974
Rome 2,884 616 492 2,758 1975
Ottawa 2,798 362 290 7,340 1974
Paris - 2,290 320 256 4,510 1974
West Berlin 1,951. 244 195 6,007 1975
Hamburg 1,699 204 163 5,470 1974
Vienna 1,593 317 254 3,892 1974
Brussals 1,042 143 113 5,028 1974
Lisbon 832 . 200 Léo 1,442 1974
" Amsterdam 745 - 215 172 5,442 1975
Copenhagen 699 271 217 5,357 1974
Capetown 591 270 216 1,147 19274
Stockholm 661 452 362 7,526 1975 -
Montreal 626 - 647 518 7,340 1974
Remarks; /1



Table 14

IN JABAN IN 1976

Population Size

Per Capita Daily/l
Use Including UA——

HISTORICAL PER CABITA DATLY USE

Per Capita Dailly

Use Excluding U

- Remaxks;

()
/L

B-33

city. (103 persons) (1pcd) (1pcd)

Tokyo 11,496 444 360
Osaka 3,007 600 486
Yokohama 2,868 417 338
Nagoya 2,270 454 368
Kyoto 1,571 431 349
Kobe 1,287 399 328
sapporo 1,211 295 239
vitukyeshy 3.144 a8 315
Kawasaki ' 1,125 465 377
Fﬁkuoka 1,032 405 328
Hiroshima 783 428 347
Sakai 718 368 298
Sendai 649 334 271
Amagasaki 596 412 334
Okayama 562 .431 349
- Higashiosaka 559 358 290
Other Cities 500 ~-250 386 316
250 - 100 357 289

100 - 50 352 285

50~ 30 330 267

30 - 20 307 249

20~ 10 295 239

10~ 5 277 224

Per -capita GDP of Japan was US$4,500 in 1976.
UA ratio was about 19%.

Vel



Table 15  PROJECTED PER CAPITA DAILY USE

OF WATER

Polulation Size
{103

Town

1,000 - 500
500 - 100

100 - 10

Rural
PWD

RESP

Private

nit
1983 1985 1990 1995 2000
195. 205.0  220.0 235.0  250.0
175. 185.0  200.0  215.0  230.0
165. 175.0 190.0 205.0  220.0
85. 100.0 125.0 150.0 175.0
40. 45.0 55.0 62.0 70.0
40. 40.0 40.0 40.0 40.0

40.0



Table 16 PROJECTED SERVED POPULATION OF PWD WATER

SUPPLY IN THE REGION BY TOWN AND DISTRICT RURAL

(1/2)
Unit: 103
" Projected
District . Town/Rural 1983 1985 1990 1995 2000 2005
L. Johor Bahru Johor Bahru 297 332 428 535 656 789
' Kulai . 31 35 50 69 95 122
Ulu Tiram 2 K S ] 12 19 30
‘Senal . -2 3 6 10 14 20
Kelapa Sawit =~ @ 2 3 4 g 12 15
Masal & Pasir 17 19 23 30 37 45"
Gudangg :
urban total 345 386 514 - 664 833 1,021
district rural 40, 50 55 - 57 56 50
Total igs 436 569 721 889 1,071
2. Kota .Tinggi Kota Tinggi 14 16 22 29 39 49
R Bandar Penawan - 0 1 3 5 13
p2 - 3 5 6 10 14
12 - © 4 5 6 10 14
p7 - 4 5 9 12 15
‘Bandar Tenggara - 5 7 14 22 31
urban total a4 21 29 52 93 136
distyict rural 49 65 77 21 96 102 .
Total 63 86 106 143 189 238
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rable 17 = PROJECTED SERVED POPULATTON OF PWD WATFR
SUPPLY IN THE REGION BY TOWN AND DISTRICT RURAL

(2/2)
Unit: 103
pProjected
District fown/Rural 1983 1985 1990 1995 2000 2005
3. Pontian Pontial Kechil . 23 .28 39 55 73 96
Pontian Nanas . 8 9 10 11 1z 13
urban total k] 37 49 . 65 85 109
district rural 43 45 49 50 50 47
Total 74 82 98 116 135 156
4. Kluang Simpang Renggam 2 2 4 5 7 13
Layang-Layang 2 2 3 4 T - 13
Renggam 2 -2 3 ! 6 13
urban total "0 0 0. o 0 39
district rural 21 26 37 51 64 49
(a part within :
the Region)
Total 21 26 37 51 64 88
{a part within :
the Region)
5. Mersing district rural 2 2 2 3 2 1
{a part within
the Region)
Region Total
" Urban 390 444 592 782 1,011 1,305
Rural 155 185 220 252 268 249
Potal 545 632 812 1,034 1,279 1,554



Table 18 PROJECTED NET UNIT WATER USE PER GROSS

VALUE OF MANUFACTURING OUTPUT BY
COMMODITY GROUP

COMMODITY

_ UNIT: M3/DAY/100 MS/Y
GROUP 1983 1985 1999 1995 2000 2005
1. Food Products 75 70 58 46 35 35
2. Textile 99 94 81 68 55 55
products .
3. wWood Products 7 7 7 7 7 7
4. paper Products 607 572 483 395 306 306
5. Publishing 10 9 7 5. 4 4
6. Chemical 203 188 151 114 77 77
Product
7. Rubber Products = &6 61 as 35 22 22
8. Non-metal 73 69 59 49 39 39
Product
9. Basic-Metal 62 58 48 39 30 30
10. Machinary 18 16 12 8 4 - 4
Product ’
34 33 31 28 25 25

11. Miscellaneous

Remarks; The values indicated are net manufacturing fresh

water use excluding sea water and water used
cyclically per M$106 of the gross output at
1970 price. :
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Table 19 PROJECTED MANUFACTURING WATER DEMAND OF
THE PASTR GUDANG INDUSTRIAL ESTATE

il

1983 - 1985 1990 . 1995 2000 2005

Water Demand 6.4 7.1 9.2 11.9  15.4  15.4
(10%n3/y)

Remark; Based on the unit water use of 3,000 gallons/ac1e/day for
the mdnufacturlng facﬁory'except 12,)00 gallons/ac1e/day for

Palm oil refinery factories,

Source; Ref.23



Table 20°

ESTIMATED D&I WATER DEMAND IN THE REGION
BY DISTRICT AND BY PURPOSE BY TYPE OF

SUPPLY FOR 1983 Unit: Mid
DISTRICT . . . © CITY/RURAL . DBHESTIC ) : INGUSTRY
NAHE . MUKIM NAME NAME PY RESP _PRIVATE _TOTAL B0 PRIVATE TOTAL TOTAL
1 JOHOR BAWRU " JOHCR BAHRU & JEHOR BAHRY 2.1 2. 43.7 16.2 59,9 132.0
PLENTONG & HASAL & 3.8 1.8 18.8 8.7 25.5 7.3
TEBRAU PASIR. GUDANG =
2{;X1T07AL 7?.? T os : 5.9 62.5 2.9 83.4 161-3
N = RURAL i . 0.8 2.2 S2.5 - 28 3.7
éwuﬂrlws‘rml. : ) 0.3 0.8 FIN 62.5 5.4 87.9 166.0
TG, KUPANG RURAL" ! 6.2 0.8 2.2 0.3 - 0.3 2.5
WRIHS TOTAL : kN 2.3 0.8 2.7 0.3 2.3 2.5
SENAY & " KULAL 6.8 8.8 1.5 1.8 6.1 12.8
KULAT & SENAL )
SEDENAK KELAPA SAVIT o ) .
CITY TOTAL 6.8 5.8 1.3 1.6 8.1 123
o . RURAL - 3.3 0.3 .4 5.0 2,2 5.2 7.4 12.4
WEKIHS TOTAL - 0.1 0.3 i.4 it.8 . 6.9 6.8 13.5 5.3
SC.TIRAM GLU TIRAK o o . :
_ ST ._RURAL - 0.3 0.3 0.6 1.2 1.5 - 2.1 3.3
o THUKTHS TOTAL 0.3 0.3 0.5 1.2 T 1.5 . 2T 3.3"
" DISTRICT URBAN 82.7 8.7 67.0 24.5 8.5 174.2
RURAL 5.8 0.9 3.3 10.0 3.4 C 9.5 12:9 2.9
DISTRICT TGTAL 3.5 0.5 3.3 92.7 0.4 34.0 104.4 1971
2 KOTA THEG! jDﬂOR LAHA g BA.PENAYAN
S PALTIHUR &
~ PERGERANG & [d .
7. SURAT CITY Toial
RURAL 3.3 . 0.3 0.8 1.4 3.3 .. 3.3 7.7
RIS 'mTAL S - 33 03 0.8 1.9 N 3.3 3.3 1.7
XOTA TINGGI KOTA TINGGE 3.6 3.6 2.8 1.0 3.8 7.4
: RURAL 1.4 0.3 1.7 - : ‘0.3 0.3 2.0
wmm1UML ) 5.0 0.3 5.3 pX 1.3 [N 5.2
SEDILE: KECHIL ez ) }
_SEDIL] BESAR - *_RURAL 0.8 0.8 0.8
VUK IHS TOTAL 0.3 08 6.8
1.5.SEDILY BESAR )
§ SEOILI KAMBAU - RUBAL 9.8 0.3 L1 . 1.1
MUKIEHS TOTAL S 7.3 0.3 11 .1
ULU 56. JDHDR BA. TENGGARA :
RURAL 1.9 . 0.5 2.4 2.2 2.2 4.6
‘ "iUi(l'iS T()TM. 1.9 0.5 2.3 92 2.2 4.8
. "DISTRICT-URBAN 3.6 . 3.5 2.8 1.0 3.8 1.4
: : RURAL 7.4 . 0.3 1.9 9.8 6.6 6.5 16,2
" DISTRICT TOTAL 11.0 0.3 (] 8.2 2.8 1.6 10.4 73.6
3 PONTIAN APL-APY § |
:  AYER BALGI & BERUT .
" § 56, PINGGAN RURAL 3.3 - 0.8 4.1 0.5 0.5 1.5
HUKTHS TOTAL ; 3.3 0.8 N 4.5 0.5 1.8
PONTIAN & PDHTIAN KECH!L 6.3 0.3 6.5 4.9 1.3 6.2 12,8
RAMBA TERJUH - RURAL 1.8 0.5 2.4 0.3 0.3 2.7
VKIS TOTAL .~ .- 8.2 0.3 9.0 1.9 1.6 . 5.5 5.5
JERAN BATU muhhmm 2.2 2.2 1.8 0.6 2.4 4.6
o - RURAL 0.5 0.5 0.3 0.3 0.8
KIS TOTAL 2.7 2.7 1.8 0.9 2.7 5.4
AVER MASIN & » .
:SERYAT § SG. I(ARA&G RURAL ‘0.8 0.3 1.1 0.3 - 0.3 1.4
MUKTAS TOTAL 0.8 0.3 [N 0.2 0.3 1.3
. DISTRICT GRBAR 8.5 0.3 . 8.8 6.7 1.8 8.6 17.4
N RURAL 5.5 1.6 8.1 1.4 C 1.4 8.5
DISTRECT TOTAL ‘ 15.0 1.9 16.9 6.7 3.3 10.9 26.9
4. KLUANG & HLY BENUT & . o
HERS IKG Hacap | - RURAL 0.5 0.5 1.9 . 1.0
SUKERS TOTAL 3.5 0.5 1.0 1.0
LAYANG-LAYANG ' LAYANG- LAYANG
o . RURM, 0.3 0.3 . 0.8 6.7 i 2.1 2.7
HKIHS TOTAL i 0.3 0.3 (X3 0.7 1.1 2.1 27
RENGGAH RENGGAM i :
: . SIHPANG - RENGGAN _
CITY TOTAL :
T RURAL i-1 0.3 0.8 2.2 L5 2.0 3.5 5.7
KIS TOTAL ) 1.1 0.3 0.8 - 2.2 1.5 2.0 3.5 5.3
HERSIKG - SURAL 0.3 ) 0.3 1.2 1.2 1.5
KIS TOTAL ) 0.3 0.3 1.2 1.2 1.5
DISTRICT: URBAN . :
RURAL 2.2 0.3 1.6 4.1 - 2.2 1.6 6.8 - 10.9
mﬂnm;nnu T2 0.3 1.6 3.1 2.2 1.5 6.8 10.0
TRE. REGIGR T URBAN TOTAL 548 6.3 %5 75.5 7.1 103.9 199.0
T : " RURAL TOTAL 21.9 1.5 8.4 1.3 5.8 22.1 27.7 59.5
THE REGION TOTAL T8.7 1.5 B.7 B0 §5.5 1316 585



ESTTMATED D&I WATER DEMAND IN THE REGION

Table 21
BY DISTRICT AND BY PURPOSE BY TYPE OF . mia
SUPPLY FOR 1985 unit:
CITVARURAL U 1§ [ — POAGTRY
D‘f-l-'?é” MKIMRANE 0 L sME TPRh . RESP PRIVATE TOTAL. _ PWD TRIVATE — _TOTAL- -_TOTAL
5 6.2 73.1 £58.3
i JONOR BAURM  fOHOR BAHRU & IDHOR BAHRY 84.0 0.3 85.2 6.9 1
PLENTONG & MASAL & A4 4.4 211 8.7 21.8 32.2
TEBRAU L PASIR.GUDANG o -
CITY TOTAL 03 0.3 596 8.0 2.9 1‘2'2 ‘92'2
RURAL 1.9 0.3 0.8 3.0 -5 7 T3 S T
KNS TOTAL 91.2 0.3 1.1 92.6 .0 75.4 103.4 196.0
PULAL. &
TE.KLPANG RURAL _ R 0.3 08 30 . . 93 03 .
RIS TOTAL ] 0.3 0.8 3.0 _ 0.3 u.g 33
SENAL § KiiLA 8.2 8.2 5.8 1.6 T. 15.
NILAL & SENAL
SEDEKAK ___ KELAPA SAIT TS T 75 B
CITY TOTAL 1.2
RURAL 2.5 0.3 1.4 1,2 26 51 11 1.8
RIS TOTAL 10.7 0.3 i A 8.5 7 . h2 .6
G THRAN L TIRAM
o 03— ——H
KIS TOTAL i T8 a. . - e . 4
DISTRICT URBAN 97.5 0.3 7.8 B9 .5 108.4  06.2
RURAL 7.1 0.9 3.3 11.3 4.1 9.4 125 2.8
DISTRICT T0TAL - 1048 (8] 3.5 109.1 %0 338 (2.9 3.0
3 OROTA TINGGY  JOMOR LAMA & BA. PERAVAY
PATINUR & P4
PENGERANG & rT el —
TG.SURST CETY TOTAL ‘ - ;
: . RURAL 3.6 0.3 o 5.0 3.4 3.3 6.7 -7
RIS TUTAL, B i 38 8.3 1 5.0 3.4 3.3 8.7 1.1
KOTA FINGGI . KOTA TINGGE 4.7 57 3.7 1.0 1.7 9.4
C  RRAL _ 1A 8.3 1.9 0.3 0.3 2,2
HUKIRS TOTAL "‘ 6.3 0.3 6.5 3.7 1-3 5.0 1.8
SERH.] KECHIL P2 i
© _SEDILT BESAR RURAL ‘0.5 0.3 0.8 1.5 0.8 _ 2.3 3.1
HUKTHS TOTAL l 0.5 0.3 0.8 1.5 0.8 2.3 3.1
1.5.5EDILY BESAR ‘ . :
& SEDILI KAMBAU RURAL 1.1 0.3 L o 1.4
SK IHSTTOTAL . (W .3 1.4 1.4
LY SG. 1020k BA. TENGGARA 1.4 0.3 1.7 1.9 e 1.6
- _ RURAL 1.6 0.3 1.9 2.2 2.2 4.1
NGRS TOTAL 3.0 0.6 3.5 1.9 2.2 3.4 T
BESTRICT URBAN ‘B.1 0.3 6.4 5.8 1.0 6.6 13.0
- . RURAL. 2.4 0.3 2.3 11.9 4.8 8.6 11,5 22.59
DISIRICT TOTAL 1.5 0.3 3.6 7.4 0.5 7.6 18.1 5.5
3 PONTIAN API-AP) &
AYLR BALOI § BENUT : . .
% SG.PINGGN RURAL 3.8 0.8 1.6 0.5 0.3 5.1
MKTHS TOTAL B 3.8 0.8 1.6 0.5 4.5 5.1
PONTIAN & PONTTAR KECHIL 1.7 0.3 8. 6.4 1.2 1.1 15.7
REMBA TERJLN RURAL - ¢ .3 0.5 2.4 0.3 0.3 2.7
WRS oL . . mg 0.8 0.4 6.4 1.6 8.0 8.4
JIERAN BATU PEKAN NANAS 2.5 : 2.5 1.8 0.6 2.4 4.9
o RURAL__ s 0.5 0.3 0.3 0.8
TUKING TBTAL 3.0 3.0 1.8 0.9 2.7 5.7
AYER HASIN § : :
SERKAT & SG.KARANG  RURAL 1l 8.3 3. 9.5 - 9.5 V.9
HLKIFS TOTAL 1-1 0.3 1.4 0.5 (i) .0
DISERECT URBAN 16.2 0.3 10.5 8.2 1.9 10.1 20.6
N RURAL ~ 7.3 1.8 8.9 1.8 1.6 10.5
DISTRICT TOTAL 7.5 19 19,4 4.2 55 7 3t
3 KLUANG § LU BENUT §
HERSIHG HACAR __RURNL 0,8 p3 9.3 1.4 1.4
KIS TOVAL — 0.8 0.3 0.3 1.4 1.4
LAVANG- LAYANG LAVAKG -1 AYANG
L L RUBAL 0.8 0.5 1.3 0.8 1.4 2.2 3.5
AEITS TOTAL 0.8 0.5 1.3 0.8 [ 2.2 3.5
RENGGAM RENGGAH .
SINPANG RENGGAM .
€117 TOTAL : ;
i RURAL L6 0.3 0.8 .7 1.7 2.5 4.2 6.9
YRS TaTAL ] 0.3 0.3 2.7 1.7 2.5 42 .9
MERSING RURAL 0.3 0.3 1.6 1.6 1.9
SIS TOTAL 0.3 0.3 1.6 .5 1.9
DISTRICT LRBAN
o RURAL _ 3.5 0.8 1.8 57 - 2.5 5.5 8.0 13.7
BISTRICT TOTAL 3.5 6.6 (W3 5.7 1.5 5.5 2.9 13.7
THE KEGIOR [REAR TOTAL 113.8 0.8 14,7 o A 125,17  238.8
RURAL TOTAL 26.3 1.8 8.8 36.9 1.5 2.1 3.6 0.5
THE FEGION TOTAL F40-1 ] 0.7 T51.8 109.2 50.5 159.7 ALF



Table 22 PROJECTED D&I WATER DEMAND IN THE REGION
BY DISTRICT AND BY PURPOSE BY 'PYPE OF

) SUPPLY FOR 1990 Unit: Mld
DESTRICT CITY/RURAL DOHESTIC 1 NDUSTRY
NANE HUKIH NAME NAME L PWDTT TRESP T PRIVATE. T TOTAL. P PRIVATE — _J0TAL.  _¥0TAL_
1 JOHOR RAHRU - |OROR BAHRU § JOROR BAHRY 1i7.0 0.3 117.3 5.7 .2 106.9 224.2
PLENTONG & HASAL & 6.0 8.0 28.0 12.7' 3.7 10.7
TEBRAE PASIR, GUDANG :
. CITY TOTAL V23,0 .3 123.3 118.7 72.9 a6 36,9
o RURAL N 0.3 85 3.5 2.5 2.5 6.0
. RKIHS TOTAL 125.7 0.3 0.8 126.8 118.7 5.8 1431 770.9
©PULAI & :
TG KUPANG RURAL 3.0 0.3 0.5 3.8 0.3 0.3 1.1
WUKIHS TOTAL 3.0 0.3 0.5 3.8 0.3 [ W
SEHAL & KULAI 13.2 13.2 10.7 1.6 §2.3 25.5
KULA! & SENAI 1.4 0.3 1.7 2.4 0.6 3.0 1.7
SEDEHAR KELAPA SAVIT
TCITY TOTAL 4.6 3.3 12.9 131 3.2 15.3 30.2
B RURAL 1.1 0.3 0.8 5.5 i.8 3.9 5.7 b2
- "HUKIAS TOTAL : 18.0 0.3 1.1 0.4 EN 8.1 7.0 1.3
SG.THRAH ) ULU TIRAH 1.9 0.3 3,2 2.8 0.6 3.4 5.8
i s o RuRaL 0.5 0.8 1.0 i.0 1.8
VUNINS TOTAL : 2.7 0.3 1.0 I8 1.6 1.4 T4
DISTRICT URBAX 139.5 0.9 140.4 134.6 -95.1 160.3 300.7
. RURAL _10.8 0.9 1.8 13.6 1.8 7.1 8.5 23.1
BISTRICT TOTAL 150.4 4.9 2.7 154.9 136.4 N 180.8 323.8
2 KOTA TINGGI  JUHOR LAMA & BA.PENAYAN
CUPALTIMOR § P
PENGERANG § P?
6. SURAT CITY TOTAL :
: RURAL 6.8 0.3 0.8 7.9 1.6 3.6 8.2 15.1
HUKIFS TOTAL ] 6.8 0.3 0.8 7.9 3.6 3.6 8.2 16.1
XOTA TINGGI KOTA THNGGH 5.8 ) 6.6 5.6 1.0 8.5 13.2
: RURAL 27 0.3 9.3 3.3 0.3 0.3 3.6
HURINS TOTAL 7.3 0.3 0.3 7.9 58 1.3 8.9 16.8
SEDELD KECHIL, P2 . : ‘
SEBIL} BESAR RURAL 0.8 . 0.8 1.9 0.8 VN 3.5
HOKIHS TOTAL 0.8 0.8 1.9 0.2 2T 3.5
U.S.SEDILI BESAR . .
& SEBILL KAMBAY RURAL 1.9 2.3 2.2 2.2
RIS TATAL 1.8 0.3 2.2 : 2,2
UL SG. JOHOR BA. TENGGARA 2.5 0.3 2.8 3.2 3.2 6.0
RURAL 2.5 8.3 2.8 : 2.2 2.2 5.0
KIS TOTAL 5.0 0.8 6 3.2 2.2 5.8 ir.0
DISTRICT URBAN 9.1 0.3 .. 9.4 8.8 1.0 9.8 19.2
. . RURAL 14.7 0.6 1.7 170 6.5 6.9 13,4 .30.4.
DESTRICT TQTAL 3.8 0.8 2.0 26.4 | 15.3 7.8 3.2 10,6
3 POKTIAN API-AP) &
AYER BALOI § BENUT
& S6.PINGGAN RURAL 3.7 0.2 0.5 5.5 0.5 0.5 6.0
- TAKIHS TOTAL 1.7 0.3 0.5 5.5 0.5 0.5 6.0
PONTIAN &  PONTIAN KECHH. 11.8 8.3 12.1 6.5 1.3 7.8 i9.9
RIMBA TERJUM RURAL 2.5 0.3 2.8 0.3 0.3 3.1
HUKINS TOTAL 4.3 0.8 14.9 5.5 1.5 8.1 73.0
JERAN BATU PEKAN NAKAS 3.0 3.0 .7 0.6, 2.3 5.3
o : RURAL 0.5 0.5 8.3 0.3 0.8
HIKIHS TOTAL 3.5 3.5 .7 0.9 2.6 B
AVER HASIN & : : ) :
SERKAT & SG.KARANG _RURAL 1.4 0.3 1.7 0.5 0:5 2.2
MUKIMS TOTAL i T T4 0.3 1.7 0.5 0.5 2.2
DISTRICT URBAN 4.8 . 0.3 15.1 8.2 1.9 10.1 25,2
RURAL 9.\ 0.3 L1 10.5 8 1.8 12.1
OISTRICT TOTAL 235 0.3 i.4 25.5 8.2 3.5 INE 373
4 KLUAKG & ULU BENUT &
HERSING MACAP RURAL 1.6 0.3 0.3 2.2 2.2
YUKINS TOTAL 1.6 0.3 0.2 ¥ 2.2
LAYANG-LAYANG LAYARG-LAYANG :
: RURAL 1.6 9.3 1.0 1.3 L4 2.7 4.6
POKIFG TOTAL 1.6 0.3 I 3 £ 7.7 18
RENGGAN RENGGAM
SIHPANG RENGGAM
CITY TOTAL -
L RURAL 2.7 0.3 6.3 3.3 2.7 2.9 5.2 8.5
HUKTHS TOTAL . : 2.7 0.3 6.3 3.3 2.7 2.5 5.2 8.5
HERSING RURAL 0.3 0.3 1.6 1.6 1.9
. HUKINS TOTAL 0.3 0.3 1.6 1.6 1.9
DISTRICT URBAN -
. RURAL 6.2 0.8 9.9 7.7 4,0 5.5 9.5 17.2
DISTRICT TOTAL 5.2 0.6 0.9 1.7 4.0 5.5 g5 17.2
THE REGICN URBAN TGTAL 834 1.5 164.9 _i51.6 Pl 180.2 5.1
i © RURAL TOTAL _ 40.9 2.4 5.5 48.8 2.3 21.7 31,0 92.8
THE REGION TOTAL 204.3 2.3 7.0 3.7 163.9 50.3 7142 3.9



PROJECTED D& WATER DEMAND IN THE REGION

Table 23 s -
By DISTRICT AND BY PURPOSE BY TYPE OF
SUPPLY FOR 1995 _ Unit: Mid.
CLTY/RURAL hsTIC o NDUSTRY
mmgn R RAE  _ NwE - TP TORESE  PRIVATE TOTAL. R PRIVATE ;T_ﬂli_hﬁ _TIOTAL
5 6.2 15T 315.8
1 JIDHOR BAHRG  J0MOR BAHRU & AOHOR BARRY 169.6 9.3 169.9 129.5 1 i
PLENTONG § MASAE R 3.2 0.3 8.5 37.6 6.7 1.3 52.8
TERRAY L LBIRGOMG RN T X T 72.5 . 190.0 3684
CITY TOTAL ng.g s g8 B e e .
RURAL . . . . TS IR 1t R - L
WKIMS TOTAL - 181.1 0.3 &9 182.3 167.1 5.4 . 192.5 RIZ K
LAl & i :
TO.EUPARG  RURAL . 3.6 0.3 0.3 1.2 gg __32 ﬂ‘
KRS TOTAL 3.5 0.3 K] 1.2 : : :
SERAY & EULAI 19,2 19.2 16.7 1.8 18.3 31.5
AL & SENAY 2.5 0.3 2.8 3.4 0.5 4.g g.g
SEDENAK _ KELAPA SEMVT 2.2 L 0.3 .5 2.8 0.5 g_._ﬁ 58
CITY TOTAL zgg o gg zg.g 2.9 g; 25,9 0]
RURAL, . . 3 5. . P —NY
WK TTAL 28.1 0.3 0.9 30.3 50 6.8 .5 59.3
SG.TIRAM ULU TIRAM 3.3 0.3 1.6 4.0 0.5 4.6 g.:z
RURAL, 1.l e 1.0 1.0 7.1
THOEIHS TOTAL L] 0.3 1.7 3.0 1.6 . 5.6 10-3
DISTRICT URBAN 206.0 1.5 208.5 124.0 6.2 220.2 426.7
RURAL 13.2 0.9 0.9 15.0 : 1.9 7.9 . 72.9
“DISTRICT TOTAL™ 718.2 0.9 2.4 21.5 1940 341 728.0 149.5
2 KOTA TINGGE  JOHOR 1AMA & BA. PENAVAN
PA.TIMUR & P4
PENGERANG & 1 2.7 a1 3.1 31 5.8
6. SURNT TYTY TOTAL 17 27 3l 31 5.8
) RURAL, 3.3 0.3 0.3 9.4 _ 1.5 35 7.1 16,5
THEWS T0TAL 1.5 0.3 0.3 2.1 8.6 367 0.2 7.3
KDTA TINGGE KOTA TINGG! 9.0 : 9.0 8.3 1.0 9.3 18.3
. RURAL 3.8 0.3 0.3 4.4 0.3 0.3 4.7
TRRIS TOTAL J2.8 0.3 0.3 KR 5.3 1.3 9.5 3.0
SERM.1 KECHIL (5] : :
. SEDIL} BESAR RURAL V.6 18 2.4 1.8 1,0 5.6
WKHS TOTAL T 1.6 i.6 7.4 1.5 1.0 5.8
U.5.5E01L1 BESAR
% SEDILI KAMBAU ~  RURAL 2.7 2.7 B 2.7
MUK M TOTAL 2.7 - 2.7 .7
GLY SG. JOHDR BA. TENGGARA 1.1 ‘ 0.1 1.2 1.8 4.8 9.0
o _ RURAL 3.8 0.3 0.3 1.4 2.2 2.2 6.6
SRS TOTAL 79 0.3 0.4 % 1.3 1.2 7.0 15.6
DISTRICT URBAN 15.8 0. 15.9 16.2 1.0 17.2 33.1
e, 0w 008 0.9 2.5 5.8 7.1 13.5 36.1
DISTRICT TOTAL 35.5 0.9 - 1.0 3.4 22.1 8.7 20.8 .2
3 PONTIAN APL-APE & :
. AYER BALOI & BENUT .
& SG.PINGGAR RURAL 3.8 0.3 0.3 6.4 0.8 93 1.2
THXTG TOTAL ) 5.8 0.3 0.3 6.4 0.8 0.8 7.2
PONTIAK & © PONTIAN KECHEL 11,0 0.3 17.2 15.8 1.3 17.1 3.4
RiMBA TERIW RURAL 3.0 B 0.3 3.3 0.5 0.5 3.8
TR TOTALTT 0.0 9.6 20.§ 5.8 1.8 7.6 38.2
JERAN BATU PEKAN HANAS 3.6 3.6 3.1 0.8 3.7 7.3
o RURAL 0.5 » 0.5 0.8 6.8 1.3
KIS TOTAL 31 — N 3t 31 1.4 1.5 8.8
AYER MASIH & .
SERKAT & SG.KARANG  RURM, 1.8 £.8 _ 0.5 0.5 2.4
"R IHS TOTAL 10 . 1.9 0.5 0.5 7.4
_ DISTRICT URBAK 0.6 0.3 20.9 18.9 i.9 20.8 4.7
: RURAL, 1.2 0.3 0.6 12.1 2.6 2.5 14.7
DISTRICT TOTAL 31.8 0.3 0.9 33.0 [EE] 4,5 23.4 56.4
4 KLUANG § © ULV BERUT &
MERSNG HACAP . RURAL 2.7 0.3 0.3 3.3 3.3
TKIHS TOTAL 2.7 0.3 0.3 3.3 3.3
LAYANG-LAYANG LAYANG- LAYANG
. - FURAL . 2.5 2.5 - 1.5 .8 3.3 5.8
SORTHS TOTAL 2.3 75 T.5 1.8 2.3 5.8
RENGGAM RENGGAM .
SIMPANG RENGGAM
€Y T0TAL i
o RURAL 4,9 0.3 6.3 5.5 3.3 3.0 §.3 I1.8
. THUKIHS TOTAL : 4.9 0.3 0.3 "85 3.3 3.0 8.3 1.8
_HERSING RURAL 0.5 0.5 2.2 2.2 2.7
AUKIHS TOTAL . 0.5 0.5 9.0 >3 2.
DISTRICT URBAN : _
o : RLRAL i0.6 0.6 0.6 1£.8 4.8 7.0 1.8 23.5
BESTRICT TOTAL : . 0.8 . 0.6 0.5 1.8 3.8 D 1.s | 5.8
THE REGIOR URBAN VOTAL FZINE T8 AIE 280 B.1 8.2 5015
RURAL TOTAL 55.7 2.7 3.0 1.4 1.7 5.2 35.9 97.3
TIlE REGION TOTAL 2671 T 3.9 3047 30.E 343 7981 598.8



Table 24 PROJECTED D&I WATER DEMAND IN THE REGION
BY DISTRICT AND BY PURPOSE BY TYPE OF

SUPPLY FOR 2000 Unit: M1a
PISTRICY ) CITY/RURAL L DDMESTIC | NDUSTRY
NAHE - HUKIH NAKE HAME D RESP PRIVATE _TOTAL. __TWwD  PRIVATE  TDTAL TOTAL
1 JOIOR BAHRU - JOHOR BAKRU & JOHOR BAHRY 218.6 0.5 219.1 160.1 16.3 176.4 . 395.5
PLENTONG & HASAL § 8.0 9.0 18.7 6.7 55.4 4.4
TEBRAU PASIR. GUDANG
CITY TOTAL 7.8 0.5 7281 W88 23.0 2318, 459.9
i RLRAL 3.6 0.3 ‘3.9 2.7 2.1 6.6
.Pwuﬂrlsamm 1.2 0.3 0.5 232.0 3088 5.1 2345 i66.5
TG, KUPARG RURAL 1.1 0.3 1.4 0.5 0.5 1.9
WRINS TOTAL . T 0.3 1.3 0.5 0.5 1.8
. SENAL & KULA1 3.8 23.8 23.4 1.8 5.0 18.8
KULA! & SENAT 1.1 3.1 4.2 0.8 1.8 8.9
SEDENAK KELAPA SAWIT 3.3 3.3 3.5 0.5 1.0 7.3
: CITY TOTAL 3.2 : } 3.2 3.1 27 33.8 8.0
o RURAL . 5.8 0.2 0.3 6.4 3.9 3.9 10.3
HUEIRS TOTAL 37.0 0.3 0.3 37.6 311 6.6 3.7 5.3
SG.TIRAM LLU TIRAM 5.8 0.3 6.1 5.8 0.8 6.4 12.5
R RURAL t.1 1.i 1.0 1.0 2.1
KIS TOTAL 6.9 03 1.2 5.8 16 74 4.6
DISTRECT URBAR 264.6 0.8 265.4 215.1 26.3 272.0 537.4
- . RURAL 14.6 0.9 0.3 i5.8 8.1 8.1 23.9
DISTRICT TOTAL 719.2 0.9 1.1 281.2 7457 39.4 280.1 561.3
2 KOTA TIKGGH  JOHOR LAMA § BA.FENAWAK
PATIMUR & P4 . 3.3 3.3 3.4 3.4 6.7
PENGERANG & P1 3.8 3.8 3.8 3.8 7.6
TG. SURAT CITY TOTAL 7.1 7.1 7.2 i 7.2 1.3
. . RURAL 10.4 0.5 0.3 11.2 1.7 3.6 5.3 16.5
HUKTMS TOTAL 17.5 0.5 0.3 18.3 8.5 3.6 12.5 30.8
KOTA TINGGI KOTA TINGGI 12.6 12.6 10.9 i.1 12.0 .8
_ . RURAL 5.2 0.3 0.3 5.8 0.3 . 0.3 6.1
HUKTAS TOTAL iig 0.3 0.3 g4 10.9 1.3 12.3 30.7
SEDILI KECHIL P2 3.3 3.3 3.4 3.4 6.7
SEDIL) BESAR RURM, 0.3 0.3 1.6 1.6 1.9
YUKTHS TTOTAL 3.6 3.6 i3 1.8 5.0 3.6
U.S.SEDHLT BESAR .
-§ SEDIL} KAMBAU RURAL 3.8 0.3 1.1 4.1
SKTHS TOTAL 3.8 0.3 11 11
WY 56, JOHOR BA. FENGGARA 7.1 0.3 74 6.8 6.8 14.2
RURAL 4.9 0.3 0.3 5.5 2.2 22 7.7
THURINS TOTAL 12.0 0.3 15 12.9 6.3 2.2 9.0 ]
DISTRECT URBAN 30t 0.3 30.4 28.3 1.1 9.3 59.8
. RURAL, ~ 2.8 1.4 0.9 26.9 1.7 7.7 9.4 36.3
DISTRICT TOTAL 53.7 1.4 1.2 57.3 30.0 8.8 8.8 %.1
3 PONTIAM APL-API & :
AYER BALOI § BENUT .
& S6.PINGGAN RURAL 6.6 0.3 0.3 7.2 0.8 : 6.8 8.0
WUKIMS TOTAL : 6.6 0.3 0.3 7.2 0.8 0.8 2.0
PONTIAR & PONTIAN KECHIL 2.6 23.6 0.2 ] 21.5 451
RIMBA TERJUR RURAL 3.3 3.3 0.8 0.8 4.1
MKINS TOTAL 36.9 6.9 0.2 7.1 22.3 9.2
_ JERAK BATU PEKAN NANAS 3.8 3.8 3.1 0.7 3.1 7.9
: RURAL 0.8 0.8 i1 1.1 1.9
KIS TOTAL 1.8 1.6 33 1.8 5.2 9.8
AYER MASIN &
SERKAT & SG.KARANG.  RURAL 1.9 1.9 0.3 0.3 2.2
MKIRS TOTAL 1-9 1.5 0.3 0.3 2.2
DISTRICT URBAN 2714 27.4 23.8 2.0 25.6 53.0
- RURAL 12-6 0.2 0.3 13.2 3.0 3.0 16.2
DISTRICT TOTAL 10,6 0.3 0.3 0.5 PR 5.0 8.6 85.2
4 KLUANG § ULU BENUT & :
HERSING HACAF RURAL 3.8 0.3 0.3 4.4 ~ 1.4
: MNIRS TOTAL 3.8 0.3 0.3 4.4 E¥]
LAYANG-LAYAKG " LAYANG-LAYANG :
RURAL 3.8 3.8 3.3 1.4 3.7 1.5
HKIHS TOTAL 38 3.8 2.3 1.3 37 75
RENGGAM . RENGGAM
‘ ‘ SIMPANG RENGGAM
CITY TOTAL
o RURAL, 7.1 9.3 0.3 7.1 4,2 2.3 6.5 14.2
WURTHS TOTAL 7.1 0.3 0.3 71 4.2 2.3 6.5 12.2
MERSING . RURAL 0.3 0.3 . 2,2 2.2 2.5
FUKINS TOTAL 0.3 0.3 2.2 2.2 2.5
DESTRICT URBAN
: RURAL 15.0 0.6 0.6 i6.2 8.5 5.9 12.4 28.6
DISTRICT TOTAL 15.0 0.6 0.6 6.2 6.5 5.9 7.4 28.6
THE REGEON URBAN TOTAL T -1 323.2 /T8 X 377.0 £50.2
) RURAL TOTAL 6.8 3.2 2.1 12.1 8.2 24.7 32.9 105.0
THE REGION TOTAL i 8.9 3.2 W) 355.3 305.8 5.1 355.0 755.2



Table 25

PROJECTED D& WATER DEMAND IN THE REGION
BY DISTRICT AND RY PURPOSE BY TYPE OF

SUPPLY FOR 2005 Unit: Mld
EADUSTRY o
CITY/RURAL POMESTIC e R g
mméa HKIH NAHE W TRB TURESP. PRIVAE TOTAL. PO IRIVATE TOTAL. _TOTAL
' .0 163 8.3 562.9
NOR BAMRU  IGHOR SAMRY & JOHOR BAURU 215.1 0.5 2756 271 _ 4.2
Lo PLENTONG § MASAML & ” 13.7 13.7 59.9 6.7 60.6 4.3
. TERRAU CPASIRGUIANG _
T TOTAL 6.8 B35 289.3 324.9 2;.2 34;.$ as'é.[zi
AR It S N R (X 3
“HGETHS TOVAL 2.6 N 05 37 4. . .
PULAL & .
JLHUPANG _RURSL 1.4 0.3 __11 g-g gg __g_%
RRirs T0TAL Vs 63 o8 a2 R 8.9
SENAL & RULAL 39.2 39.2 ! I 3.1 62.9
KLLAT & SEXAI £.0 6.0 6.5 . . A
SEDENAK KELAPA SAIT 1.7 3.3 5.2 0. 58 106
O TOTAL 3. TS 518 2.9 E N 1066
CITY TOTAL 1.5 -
RURML 6.0 0.1 N §.1 3.9 3.9 .
CUHERIES TOTAL 55.9 0.1 56.0 54.8 5.8 60.6 115.6
SURVAS TOTAL 3 o4 o
SG.TIRAM ULU TIRM 9.0 9.0 10.4 c. . 0.0
R T e = 5 A +—un A
msiwﬁéfcl:!rﬁuggw 33% 0.5 8.2 me.l %.5 4156 763.8
£URAL 15.3 0.5 15.8 g1 Bl 79
"DISTRYCT TOTAL N 363.6 0.5 &.5 364.0 3o 3.5 |y KT
2 KOTA TINGGI  JOHOR LAMA & BA, PENAVAN 1.1 1.1 1.8 4.8 8.9
PA-TIMUR & 1 1.7 1.7 4.8 1.8 ’g.g
PENGERANG & F7 i 1.2 1.9 5.5 5.5 4
T6. SURAT CITY TOTAL 3.7 13.7 5.1 i5.1 .
j 1.2 0.5 SR TEY] .8 3.8 15.5
o RURAL . ] N .5
WKARS TOTAL 7.8 0.5 75.4 [EN] 3.8 159 1.3
KGTA TINGEL KOTA TINGGL 15.9 t5.9 18.0 1.0 19.0 3.9
EURAL 6.3 0.3 6.8 0.3 0.3 6.9
WLTRS TOTAL 272 0.3 72.5 18.0 1.3 9.3 0.8
SERILE KECHIL P2 1.7 41 5.8 4.8 1.5
SEDILE BESAR CRURML, §.3 0.3 1.8 1.5 1.9
AT (T A 58 5.0 18 1.8 6.4 T
U.S.SEDILY BESAR _
% SEDILI KAMBAU FURAL C 4.7 0.3 5.0 5.0
UKHG TOTAL 3.7 7.3 5.0 5.0
VAL SG. IOHOR BA. TESGRARA 10.1 i0.1 1.1 11.1 21,2
: RURAL 8.0 0.3 _ B3 2.2 2.2 8.5
SRR TOTAL 6.1 0.3 5.1 .1 2.2 13.3- 0.7
DISTRICT LRBAXN 1.9 ; n.a 0.0 1.0 50.0 91.4
_ RURAL 2.5 1.4 29.9 B 1.8 2.8 3.8
GISTRICT T0TAL ' 72.0 13 .3 9.0 8.9 5.8 1322
3 PONTIAR API-APLL§ .
AYER BALD! § BENUT :
& ShPINGGAN RURAL 6.8 9.3 1.3 0.8 0.8 1.4
SOKIHS TOTAL 6.8 0.3 7.1 0.8 0.8 7.9
PONTIAN § PONTIAN KECHIL 3.8 : 3.8 35.3 1.3 36.8 68.4
_RitBA TERHAM - RURAL 3-3 0.3 N 6 0.8 0.8 4.4
WIS TOVAL 351 0.3 a4 5.3 2.1 1.4 72.3
IERAK BATU PEXAN NANAS 4.1 3.4 4.8 0.6 5.4 9.5
P RURAL 0.8 0.8 b i1
SCRIRS TOTAL 1.9 19 1.8 i 5.5 ir.4
AVER MASIN & _
_SERKAT & 5G.KARANG  RURAL 2.2 > 0.5 9.5 2.7
MKIMG TOTAL .2 2.2 , 0.5 0.5 2.7
OULSTRICT LRBAK 3.5 5.8 30.1 1.3 42,0 1.9
. RURAL 3 0.6 13,7 3.2 3.2 16,9
BISTRICT T0TAL - 1.0 0.6 176 0.1 51 5.3 9.8
1 HLUMG & VA BEMUT & .
HERSIKG MACAP RURAL, 8.0 0.3 L 8.3 ) _ 6.3
RIS TOTAL 6.0 0.3 DL R 5
LAYAYG- LAYANG LAYANG- LAYAKG 3.1 4.1 4.5 0. 4.8 5.9
o  RRAL 2.2 ] 2.2 11 1.t 3.3
RRINS TOTAL ) 6.3 6.3 1.5 i 5.4 i7.2
RENGGAN REXGGAM . 1.1 4.1 4.5 0.3 4.8 8.9
_SIMPANG RENGGAH 4.] 1.) 1.5 0,3 4.8 8.9
CITY TOTAL 8.2 2.7 5.0 0.6 0.6 T8
e FURAL 3.9 0.3 5.2 2.2 2.2 7.4
TIRIRS TOTAL 3.1 0.3 1.4 5.0 2.8 1.8 ]
MERSING RURAL 0.3 ) 0.3 2.2 29 A5
HRIHG AL 0.3 0.3 3.2 2.2 2.5
BASTRICT URBAN 12.3 12.2 13.5 0.5 14.4 0.7
. RRAL ) - 13.4 0.5 14.9 5.5 5.5 i9.5
HISTRICT T0TAL 6.7 0.5 6.3 3.5 A4 0.y 6.2
“THE REGIGN URBAN TaTAL 130.3 0.5 T M Mo W3 5290 ]
RURAL TOTAL 0.3 3.1 73.4 23,7 24.7 98.1
I FEGIGN TOTAL AN L) 0.5 5l4.2 W\T 55.0 5467 1080. 5
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Table 26 PROJECTED WATER DEMAND BY SUPPLY
ARFA AND AT INTAKE POINTS

Unit: 106m3/y

SUPPLY INTAKE

AREA NO. NO. 1983 1985 1990 1995 2000 2005 NAME OF TNTAKE
1 R24 6.1 7.7 12.0 17.6 22.9 35.6 STMPANG RENGGAM
R29 0.7 0©.7 0.9 1.1 1.2 1.2 PONTIAN BESAR
RES 8 1.7 1.7 1.7 1.7 1.7 1.7 G. PULAT /1
2 R25 0.7 0.9 1.4 2.1 2.9 4.4 RENGGAM
R26 0.4 0.6 1.1 1.5 2.2 4.0 LAYANG-LAYANG
3 R30 0.9 0.8 1.0 2.7 3.4 4.6 KELAPA SAWIT
4 RES 8 0.4 0.4 0.4 0.4 0.4 0.4 G. PULAT /1
RrR41 0.0 0.3 0.7 0.9 1.1 1.2 XOTA TINGGI /1
5 R39 0.2 1.4 2.3 3.6 5.6 8.4 PENGLI
6 RrRA1 47.5 35.5% 36.1 80.0 120.2 201.9 KOTATINGGI /1
RES 9 22.5 1.0 45.5 39.5 32.9 °  LAYANG
7 R35 0.3 0.3 0.4 0.6 0.8 0.9 SEMANGAR
R40 0.2 0.2 0.3 0.4 0.5 0.6 " LINGGTIU
9 RA1 0.5 0.6 1.0 1.4 1.9 2.3 KOFATINGT
10 RES 9 10.8 15.5 21.0 27.0 '33.5 LAYANG
R33 9.2 SERAI
1t R34 0.4 0.7 1.1 1.3 1.5 1.6 PANTT : _
R41 1.9 2.3 3.3 5.0 7.1 10.8 KOTATINGT /1
12 R36 0.4 1.2 1.8 2.7 4.0 5.4 SEDILI
13 R37 0.4 0.8 1.3 1.3 1.3 1.2 SELUYUT
14 R38 0.5 0.6 0.7 0.8 0.9 1.0 RENGIT
RES 10 0.3 1.2 2.2 4.5 7.4 12.4 LEBAN

PRIVATE AND RESP., o 535 5 20,7 22.3 21.9 21.4
WATER DEMAND

POTAL DEMAND @ 94.3 113.6 156.9 218.4 275.4 387.4

Remark 1}; PUB Intakes



Table 27 ASSUMED VOLUME OF ABSTRACTION
BY SINGAPORFE. FROM TI{E JOHOR RIVER
(Unit: Mgd)
A CASE 1 CASE 2
1983 60 60
1985 92 92
1990 léo 160
1995. : 250 160
2900 250 160-
2605 250 160
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1. INTRODUCTION

The cbjective of agriculture and irrigation deve10pmént is to
estimate the water demand in both sectors up to year 2005, For this
purpose, information and data concerning land use, crop cultivation,
future development plan, were collected at offices and corporations
concerned. Interview surveys were aléo conducted in plantations and

fields. Discussions with officials were effective,






2. BACKGROUND OF AGRICULTURE

2,1 Role of Agriculture

Agriculture is one of the largest sectors which have Sustéined
thé national économy. Although the cbntribution of the aqricﬁltural
séctor.tb the-national ecohoﬁy has been decreasiﬁg'graduaily in recent
yeafs becédSe of the structural change in the Malaysian economy, this
chtot in 1983 accounts for M$7,030 x 106 in 1970 constant prices or
22.4% of GDP. It absorbed 1,94 x 106 workers or 37.0% of the total
employment and entailed M$10,961 x 10% in 1983 constant prices or 33%
of the gross export. o

. The growth rate of GDP in the agricultural sector during the
first three years of Fourth Malaysia Plan (4MP, 1981-85) attained to
4,0% per annum exceeding the target growth rate of 3.0% per annum under
4MP, This ig due maiﬁly to the notable increase in palm oil
production. in the Mid~term Review of 4MP, therefore, the average

growﬁh rate of the agricultural sector is swelled to 4.2% per annum.

2,2 Organization Responsible for Agriculture Development

Ministry of Agriculture, Ministry of Land and Regional
Development and Ministry of Primary Industry are the responsible
agencies for agricultural development} The_Ministry of Agriculture'is
responsible for (1) all crdp production except for export crops, (2}
fish and livestock'production, (3) agricultural credit, mafketing and
research except for rubber and o©il palm, and (4) farmer's
organizations, community and cocperative development. The Ministry of
Lands and Regional Development performs the duties of land development
and rehabilitation. The Ministry of Primary Industry handles export

Crops.,



schemes, while the Department of Agriculture is responsibie for

agricultural extension services.

Under the Ministry of Lands and Regional Developmeht,.there are
three nationwide authorities; Federal Land Dévelopmgnt authority
(FELDA), Federal .Land Consolidation and rRehabilitation Authority
(FEﬁCRA) and Rubber Industry Smallholders Devélopment  Authority
(RISDA). FELDA develops new land and dis£ribute the developed land to
eligible person. FELCRA . is responsible for réhabilitation bf
unsuccessful state land schemes and for development of new land
schemes at a smaller scale than EELDA's.schemss. RISDA is responsible
for encouraging rubber smallholders to réplant_ tﬁe existing  non-
prodUCtive rubber trees with high-yielding varieties_o; other crops;
to exﬁend rubber planting areas and.to-obtain shares in RISDA block

plantings run on an estate basis,.



3. PRESENT STATUS OF AGRICUL{URAL PRODUCTION IN THE REGION

3.1 Soils

. 'Soils in the Region are broadly classified into (1) alluvial
. soils extendlng ovex coastal plalns, riverine flood plalns and
riyérine terraces, (2) sedlmentary soxls oceurring on undulating
pléins, rolling hills and mountainous area, and (3) soils of urban and

miﬁed land.

Based ch thegsoil nap pmepared by MOA, covering area for each
soil in the Region is estimated at 2,814 Km?2 for alluvial soils, 4,484
KmZIfOf'sédimentary soils and 52 Km2 for soils of urban and mined.land
as shown ih Table 1. Twenty of soil series are identified'in the

Region..

3,2 Land Use

) _Departhgnt of Agriculture prepared a land use map in a scale of
1 to 126,720, - The map Shdws the land use of the Region as of 1974
through - 1nterpretat10n of areal photographs with a scale of 1 :
25,000, The Department prepared another land use map as of 1981 in
the same scale, revising the change in land use since 1974, This map
has not been published yet, but it was made available to the Study.
The information in the maps were confirmed by interviews and
recOnnaissance surveys conducted by the Study team. Various
go&erhméntai offices and corporations concerned were interviewed to

cbllect the information.

A general land use map of the Region ag of 1981 coverlng 735,000
ha, 1is shown in Flg. 1. The Reglon 1ncludes main towns such as Johor
Bahru, Kota Tlnggl, Ponfian Kechil, Senai, Kulai, Benut, Ulu Tlram and
Masal.- National road, publlc road and farm road are runnlng in all
directions, connecting main towns and ‘rural centers, The
international railway connecting Singapore and Bangkok is running.from

north to south through the Region.
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Agricultural land of 395,702 ha ocgupying' 54% of the whole
Region comprises 167,967 ha of oil palm, 155,223 ha of rubber,.15,053
ha of coconui, 14,148 ha of pineapple, 9,155 ha of sugarcane and
34,156 ha. of other crops including cocoa, banana, pepper, . orchards,

paddy, diversified crops and mixed horticulture. Forest of 228 275 ha

(31%) mostly covers mountainous area in the north—eastern part of the
Region., Swamps of 71,971 ha (10%) develop along _cpaStal plains.
Other areas of 39,232 ha (53%) are used for urban area, rural centers,

estate compounds, mining, railway and roads.

Compared with the land use in 1974, agricultural laﬁd increased
by 56,000 ha and non-agricultural land expanded by 30,000 ha., On the
other hand, forest area reduced by 58,000 ha and swamps by 28,000 ha.
In agricultural land, rubber depfease& by 27,000 ha, - Expansion”of

agricultural land is aitribute largely to development of oil palm,

As for agricultural land use, the State 'DOA brepared the
agricultural statistics as of 1983. The statistics "shows  the
agricultural land use area of various crbps by management sector.
There exists a congiderable difference regarding the area for
sugarcane between this statistics and the interpretation of land use
map. The atatistics shows the existence of only about 10 ha of
sugarcane iand in the Region. while the land use map indicates more
than 9,000 ha. It is unnatural to consider that a sugarcane land of
9,000 ha was abandoned within the lapse of 2 years. This discrepancy
should be solved in further study. Agricultural statistics shows.the
consistency to the land use map regarding agricultural land use except
for sugarcane. The land use areas in the statistics were used for the
estimation of the agricultural productién after . the confirmation

through interview surveys.

3.3 Tree Crops Cultivation

As shown in the previous section, oil - palm. and rubber ére the
dominant crops-in the Region, Based on the Agricultural Statistics in
1983 prepared by the State DOA,. ﬁlanting area of these cropé.are
estimated at 175 x 103 ha for oil palm and 123 x 103 ha for rubber.
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Othéer main tree crops are coconut (21,5 x 103 ha), pineapple (8.1 x
‘103 ha), cocoa (5.6 x 103 ha) and coffee (2.0 x 103 ha), They are
cultivated by small-holders, estateé and FELDA, The breakdown thereof

are presented in Tables 2 to 7.

Productions in the Region.in-1983 are estimated at 3,345 x 103
tons as fresh fruit bunch (FFB) for oil palm and 117 x 103 tons as dry
fubber' content  {DRC) fo: rubber, applying present annual yield of
FELDA schemes and present annual average yield of private estates and

smallholders for both crops.as shown in Table 8 and Table 9.

Pineapple produétion is estimated at 177 x 103 tons as fresh
fruit using an unit yield of 22.1 tons/ha estimated by the Western
Johor Agricultural Development Proiect., Production of other crops are
estimated at 27.7 x 103 tons for coconut, 4.5 x 103 tons for cocoa and
7.9 % 103 tons for coffee, based on the average yield of each.crop by

district and by sector as shown in Tables 10 to '12.

Of these above tree crops, the harvests of dil'palm, rubber and
pineapple are preliminarily processed in factories located in
vicinities of pianting_area. Those factories consume much water to
pfocess them. At present 24 of palm oil mills, 20 of rubber factories

and 5 of pineapple cannery factories are in operation in the Region.

3.4 Rice Cultivation

In the Region, only 2 irrigation schemes for paddy cuitivation
have been maintained by the State DID of Johor. The total irrigatioh
area is 255 ha, Location of these schemes is shown in Fig. 3. The
Lukut scheme of 7é ha is a single paddy cropping area due to water
shortage duriﬁg dry season and is owned by 106 farmers (0.74 ha per
farmer). On=the other hand, the Ulu Benut scheme of 177 ha is a
double crbpping area owned by 436 farmers (0.41 ha per farmer). The
unit paddy yield in these schemes has been fluctuating between 0.9 and
2.7 tons per ha mainly using Madu Tiga (3X) variety with gro&ing_

period of 130 days. Most paddy farmers in the Region are working in



©il palm or rubber estates to make a livelihood according to interview

to farmers. The feature of these schemes is shown in Table 22,
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