Table 37 WATER SOURCE DEVELOPMENT PLANS FOR THE STATES
OF PERLIS, KEDAH AND PULAU PINANG, ALTERNATIVE B2
{1) DaM _
Catch~ Active Net Construc—

Location ) ment Storage Supply tion Congtruc~
- Basin . ) : Area’ Capacity Capacity cost tion
Statek#* Ko, Facilities Purpose (km2) (106 nd) (106m3/y) 18105y Period
(1) Perlis, Kedah and Pulau Pinang Region
Perlis 1 Timah—Taspﬁ dam WS, IR, FM 150, b 20 14 1986-1990
Kedah 3 Ahning dam WS, IR 120 27 73 51 1983-1987
Kedah 3 Badak-Tamin dam IR 114 137 95 34 1983-1987
Kedah 3 Sari dam IR 61 73 51 31 19861990
Kedah 3 Durian dam IR 73 88 63 35 1990-1994
Kedah 5 Naok-Reman dams WS, IR - - 350 123 19831987
Kedah 5 Beris dam WS, IR 115 21 75 25 1985-1989
Kedah 5 Tawar-Muda dam WS8,IR 135 21 5 37 1985-1989
Kedah 5 Legong dam WS, IR 44 44 55 32 1936~1990

U/C{Phase 1)
p, Pinang 6 Mengkuang Phase T&'II WS 4 24 24 55 1981-1985
Perak 10 Rui dam Ws,IR 215 313 163 796 1983-1987
(i1) Pulau Langkuawai _
Kedah 2 Aver Tawsr dam R 11 B 10 219 1985-1989
Kedah 2 Ulu Melaka dam IR 7 3 & 15 1985-1989
{2} DIVERSION FACILITIES C
Diversicn
Basin Discharge Construction Construe~
Basin Diversion Transfer Capacity Cost tion
Ho. _ Facilities {Basin No.) {m3/s} {$109) Period
1 Pumping from the Muda Kedah Perlis 4.1 * 1983-1987
irrigation canal 3 tel '
3 Jeniang diversion Kedah 17.3 included in 1983-1987
barrage canal 5 to 3 Naok-Reman dam
4 Naok diversion Kedah 1.4 * 1985-1989
canal ' 5 to 3
10 Rui diversion " Perak ~Kedah 10.5 (15} 1983-1987
tunnel 10 to 5 E
6  Pipe line Kedah ' P, Pinang 5.5 * 1985-1989
506 ’
6 Pipe line Kedah . P, PMmm 1.3 * 1986~1990
5 to & o
6 Pipe 1line Kedah P. Pinang 0.6 * 1991-1995
) R 5to 6 )
7 Pipe line Kedah P. Pinang 3.4 * 1985-1989
’ : o5 o7 :
7 Pipe line Kedah P. Pinang ~ 0.9 * 1986-1990
5 to 7
7  Pipe line Kedah  P. Pinang 0.9 * -1990-1994
: : 5 to 7
Remarks; IRz Irrigation; WS:  Water supply, FM: - Flood Mitigation -
U/C: Under Construction; #*: Cost included in other diatribution facilities

‘Construction cost = Financial cost at (980 constant price

L8]

():

P-67

The state where the facilities are located
Included in dam cost .



Table 38 WATER SOURCE DEVELOPMENT PLAN FOR KERIAN
AND KURAU RIVER BASINS, ALTERNATIVE B2

{1) DbAM
Catch~ Active Net _Construc-
Location ) ment  Storage Supply tion Construc-
o Basin » ) Area Capacity Capaclty Cost tion
Stateks No.  Facilities " Purpose  {(km?} (100 w3) (105m3/y) - (M$106) - period
Kedah./Perak 8 Kerian dam W8, IR 112 . 92 120 . 970 1985-198%
(2) DI\’ERSION_ FACILITIES Diversion
Basin Discharge- Construction Construc-
Basin - Transfer Capgcity Cost tion
No. - Diversion Facllities {Basin No.}) (o /s) (H$106) Period
8 Kerian diversion canal Perak 8 ® 1985-1989
8 to 9
Perak Pindng Lo * -
8 to &
Remarks; IR: Irrigation, WS: Water supply
Construction cost: Financial cost at 1980 constant price.
% : Cost included in irrigation facilities
%%: The state where the facilities are located
Table 39 WATER SOURCE DEVELOPMENT PLAN FOR
~ KINTA VALLEY, ALTERNATIVE B2
(1)  DAM - _ _
Catch~ Active “ Net {onstruc-
Location ment  Storage Supply ~tien Construc-
. Basin Area - Capacity Capacity Cost tion
State® No. Facilities Purpose  (km) . (106 m3l (105_’m3/y3 (M$106) Period
Perak 10 Kinta (B) dam WS 155 . 27 37 16% 1985-1989
Remarks; Construction cost is the financial cost at 1980 constant price.
~IR: Trrigation, WS: Water supply
*: The state where the facllities are located
Table 40 WATER SQURCE DEVELOPMENT PLAN FOR BERNAM AND
TENGI RIVER BASTHNS, ALTERNATIVE B2
(1) DaM . o
: Catch~. " Active Net Construc-
Location ment  Storage - Supply tion Construc—
_ Basin _ Area  Capacity . Capacity Cost tion
Statex No.  Facliities Purpose __ (km?) (108 m3) (106m3/y) - (1$108) Period
Perak 11 Geling dam IR 56 12 13 36 1985-1989

Remarks; iR: Irrigation; Construction cost: Financial ﬁbst at. 1980 constant price.

- % 3 The state where the facllities are located-
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Table 41 WATER SOURCE DEVELOPMENT PLAN FOR
: ' KELANG VALLEY, ALTERNATIVE B2

(1) DAM
‘ Catch- Accive Net Congtruc—
Location ) ment Storage -Supply tion Construc-
) " Basin . ) Area  Capaclty Capacity Cost’ tion

State* No. Facilities Purpose  (kn2) (100 m3)  (106m3/y) (1$106) Period
Selangor 13 Selangor dam WS 201 270 190 575 19851989
Selangor 13 Barang Kalt dam WS 49 72 45 76 1986-1990
Selangor 15 Batu dam WS 50 . 28 39 80 16831987
Selangor 15 -Gombak dam ws 87 28 60 28 1988-1992
Selangor 16 . Semenyih dam ws 54 42 44 B9  U/C1982-1985
N. Sembilan 30 Kanabol dam We 118 . 136 83 237 1990-1994
Pahang 30 Perting dam WS 88 119 39 214 1994~1998

(2) DIVERSION FACILITIES
biversion Construc-

Basin " Discharge tion Construc-
Basin Diversion Transfer © Capacity Cost tion
No. _Facilities (Basin No,) {m3/s) ($105) Period
13 Selahgor diversion Selangor 15 *H 1985-1589
plpe line 13 to 15
16 Semenyih diversion selangor *%  y/C1981-1985
pipe 1line 16 to 15 .
30 Kenaboi diversion N. Sembilan Selangor 5 11 1990-1994
tunnel 30 ro 16-15
30 Perting diversion Pahang. Selangor 4 6 1994-1998

tunnel - 30 to 13-15

Rematrks; *: The State where the facilities are lacated
W3: Water.supply; U/C:  Under conatruction :
Construction cost is the financial cost at 1980 comstant price.
*%: Cost included in water supply distribution facilities



Table 42 WATER SOURCE DEVELOPMENT PLAN FOR
SEPANG RIVER ALTERNATIVE B2

(1} DAY .
Catch~ Active Wet  Construc-
Location - ment  Storage Supply - tion Constrye.
' Basin L Area  Capaclty Capacity Cost tion
State Yo, ‘Facilities Purpose  (d) (108 m3)  (106m3/yv) (H$106) Peviod
N, Sembilan 30 Tariang dam WS 60 105 42 225 1985-19%
N. Sembilan 30 Gelami dam WS 58 9 15 25 1990-1994
(2) DIVERSTON FACTLITIES o
© Diveraion Congtruc—
Basin Discharvge tion Construc.
Basin Diversion Transfer - Capacity Cost tion
No, Facllities (Basin No.) {m3/s) (81065) Peripd
30 Teriang diveraion N. Sembilan Stage 1: 3 525 1985-1989
pipe line _ 30 to 17 Stage 2: 1 253 199061994
Remarks; WS: Water supply _ :
Construction cost is the financial cost at 1980 constant price.
Table 43 WATER S50URCE DEVELOPMENTIPLAN FOR
LINGGI RIVER BASIN, ALTERNATIVE B2
(1) DAM :
: Catch— - Active Net Construc-
Location ’ ment Storage Supply tion Construc-
Basin ' Area  Capacity Capacity Cost tion
State No. Facilities Purpose  (km2) (100 m3) (10%m3/y) (M$105) Period
1985-1989

H. Sembilan 18 Terip dam WS, IR 23 40 18 19

Remarks; IR: Irrigation; WS: Water supply
Constructlon cost is the Tinancial cost at 1980 constant price.
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Table 44

WATER' SOURCE DEVELOPMENT PLAN FOR

MELAKA-MUAR REGION ALTERNATIVE B2

(1) DAM .
Catch~ Active Net Construe~
Location _ ment Storage Supply tion Construc-
Basin Area Capaclty -Capaclty Cost tion
State No, Facilities Purpose  (km?) {106 m3) (106m37y)  (M$106) Period
N. Sembilan/ 21 Palong dan WS,IR 316 56 46 16 1985-1989
Pahang .
(2} DIVERSION FACILITIES =
Diversion
‘Bagin Discharge Construction Constiuc~
Basin Piversion Transfer Capacity Cost tion
Ho, Facilities (Bagin No.) {m3/s) (M$106) Period
21 Muar diversion Johor Melaka 13 13¢% 1985-1989%
barrage & canal 21 to 19§20
Remarks; 1IR: Irrigaﬁion; WS: Water &upply:
Construction cost is the financial cost at 1980 constant price.
Table 45 WATER SOURCE DEVELOPMENT PLAN FOR
SOUTH JOHOR REGION, ALTERNATIVE B2
(1) pay _
- Catch~ Actilve Net Construc— C
Location ment  Storage Supply tion Construc~
Basin . Area Capacity Capacity Cost tion
State  No. Facilitles Purpose (km?) (106 m3) (106m3/y) (M$106) Period
Johor 24 Semangar dam WS 160 137 123 54 "1985-1989%
Johor 24 Linggiu dam WS, 237 203 182 25 1985-1989
Johor 25 Sedili dam WS 227 124 164 18 1985-198%
{23 DIVERSICN FACTILITIES ' : )
Diversion Construc-
‘ B Basin Discharge tion Construe~—
Basin Diversion Transfer Capacity . Cost tion
No. FPac{lities (Basin No.) (m3/35) 11510%)  Period
23 Teberan diversion Johor 30 9% 1985-1989
barrage 23 to 23 4& Singapoere N
24 Semangar diversion Johor 30 30 1985-198%9
canal 24 to 23 _
24 Johor diversion Johor 22 2 1985-1989
) barrage & canal 24 to 24 ..
25 Sedili diversion - Johor 10 83 1985-1989
canal & pipe line 25 to 24 E
Remarks, IR: Irrigation, Ws: Water supply

Construction cost is the financial cost at 1980
%#: excludes the cost of distribution pipe line: for water supply

pP-71

constant price.



Table 46 WATER SQURCE DEVELOPMENT PLAN FOR- ANAK
ENDAU RIVER BASIN, ALTERNATIVE B2

{1} DaM
Catch~ Active Net .. Construc-
Location . ment  Storage Supply tlon  Construc-
Basin ' Area Capacity Capacity Cost tion

State Yo, Facilities Purpose  (kmd) {106 m3) (i06m3fy)  (u5106) Period
Pahang 27 Anak Endau dam IR 36 28 12 45 U/C1983-1987
Pahang 27 Kenelai dam IR 44 34 35 18 U/CL983-1987
Pahang 27 Anak Endau weir IR - .- - *  U/C1983-1987

Remarks; TR: Irrigation
Construction éost is the financial cost at 1980 constant price.
%: Costincluded in irrvigation facilities

Table 47 WATER SOURCE DEVELOPMENT PLAN FOR
KUANTAN RIVER BASIN, ALTERNATIVE B2

(1) DPaAM
Catch- Active Net Construc~
Location . ‘ment  Storage Supply tion Construc-
Basin Area (Capaclty Capacity Cost tion
State  No. Facilities Purpose _ (km?) (106 m3) _4106m3[yl, (1$100) Period
Pahang 31 Kuantan barrage s - - - 20 U/C1981-1985

Remarks; WS: Water Supply; U/C: Under Construction
Construction cost 1s the Financial cost at 1980 constant price.

Table 48 WATER SOURCE  DEVELOPMENT PLAN FOR KEMASIN, KELANTAN
AND GOLOK RIVER BASTINS, ALTERNATIVE B2

(1} DaM o .
: Catch— Active Net Construc~
Logation ment  Storage Supply tion Construc~
Basin : " Area  Cspacity Capacity Cost tion
State No. Facilities Purpose ' (km?) (106 m3) (106m3/g) (M3106) Period
Kelantan 40 . Nenggiri dam WS, IR 3,940 49 490 195 1995-1999
(2} DIVERSION FACILITIES
Divergion
Basin Discharge Construction Construc~
Basin biversion Transfer Capacity Cost tion
No. - Facilities . (Basin No.) {m3 /s) . (M5106) Period
39 Kemagin diversion Kelantan .- 1990 11,7 * -
irrigation canal 40 to 3% 2000: 18.0
41 Golok diversion . Kelantan 1990: 10.3 # -
irripation canal 40 to 43 2000: 24,2

Remarks; WS: Watét supply; IR: . Irrigation; HY!: Hydropower . .
Construction cost is the finaneial cost at 1980 constant price.
*#: Cost of hydropower generation 1s borne by the hydropower development plan.
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Remarks; 1IR:
U/C:

Irrigatioqj'us:  Water supply; FM: Flood mitigation;
Under constroction : - .

Construection cost Financial cost at 1930 constant price

® =

H

*k

Cost included in other digtribution facilities
The state where the facilities are located.
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Table 49 WATER SOURCE DEVELOPMENT PLANS FOR THE STATE OF
PERLIS, KEDAH AND PULAU PINANG, ALTERNATIVE B3
(1)  DAM
Catch~  Active - HNet
Location ment - Storage Supply  Construc~ Construc-
- Basin Area - Capaclty Capacity tiom Cest - tion
Scate®®  No. Facilities ‘Purpose (kmz) (106m3) (106m3/y) (M5106) Period
(1) Perlis, Kedah and Pulau Pinang Region
perlis 1  Timah-Tasoh dam WS, IR, Fi 150 6 120 14 1985-1989
Kedah 3 Abning dam WS, IR 120 27 73 51 1983-1987
Kedah 3 Badak-Temin dam IR 114 19 59 21 1983-1987
Kedah 3 Sari dam IR 61 14 38 23 1987-1991
Kedah 3 Durian dém : IR 75 17 45 25 1991-1995
Kedah 5  Naok-Reman dams WS, IR - - 350 123 1983-1987
Kedah 5 Beris dam WS, IR 115 12 35 15 1986-1990
. .U/C{Phase 1)
P.Pinang 6 Mengkuang Wws -4 24 24 55 1981-1985
Phase 1 & II
{1i) Pula Lang Kuawal
Kedah 2 . Ulu Melaka dam IR 7 2 5 12 1985-198%
Kedah 2 Aver Tawar dam IR 11 C2 g 6 131 1985-1989
(?) DIVERSION FACILITIES :
Diversion
i Discharge . Construction ‘Construc=-
Basin Basin Transfer Capacity Cost tion
No. Diversion Facilities (Basin Ne,) (m3/s) (M5106) Period
1 Pumping from the Muda Kedah, Perlis 2.6 * 1983-1987
irrigation canal : Jtol :
3 Jeniang diversion . .. - Kedah 3.0 included in 1983-1987
{barxage canal) 5to 3 S ¥aock~Reman dams
4 Naok diversion : Kedah ' 0.8 * 1985-1989
{canal) 5 to 4 '
6 Pipe line Kedah, P. Pinang 2.3 * 1985-1989
5 to 6
6 Pipe 1line Kedah, P. Pinang 1.3 % 1986-1990
’ 5 to &6 - : .
7 Pipe line Kedah, P. Pinang 1.2 * 1985-1989
5 to 7



Remmarks; IR:

Irrigation; WS:
Construction cost:

Water supply
Financial cost at 1980 constant price

#%: The state where the facilities are located.

P-74

Table 50 WATER SOQURCE DEVELOPMENT PLAN FOR KERIAN
AND KURAN RIVER BASINS, ALTERNATIVE B3
(1) DaM .
Catch~ Active Net
Location ment . Storage Supply Construc- Construc-
Basin Area ‘Capacity Capacity tion Cgst . tion
-State No., Facilities Purpose  (km?) (106m3)  (106m3/y)  (m$10®) - Period
Kedah/Perak 8  Kerdan dam WS, IR 112 9 40 54 1985-1989
(2) DIVERSION FACILITIES
" Diversion :
. Discharge Construc-  Construc-
Basin Diversion Basin Transfer Capacity tion-Cost tion
No. Facilities (Basin No.) {m3fs) (11$10%) Period
8 Kerian diversion Perak 3 * -1985-1989
{Canal) 8 to 9 :
Perak to Pinang - ok
Remarks; IR: Irrigation, WS: Water supply
Construction cost is the financial cost at 1980 constant price.
* ¢ Cost included in firrigation facilities
Table 51 ‘WATER SOURCE DEVELOPMENT PLAN FOR
KINTA VALLEY, ALTERNATIVE B3
(1) DAM _
Catch- - Active Net
Location ment Storage Supply Construe~  Construc-
Basin . Area - Capacity Capacity  tion-Cost tion
State**  No. Facilities Purpose (km?) _ (100m3) (106m3/y) (M5108) Period
Perak 10 Kinta (B) dam WS 115 25 35 155 1985-1989



Table 52 WATER ‘SOURCF. DEVELOPMENT PLAN FOR
KELANG VALLEY, ALTERNATIVE B3

(1) DaM
Catch~  Active Net
Locatlon ment Storage . Supply Construc~ Construc-
Baain ) Area  Capaecity Capacity tiom Cost tion
State® No. Facilities - Purpose  (km?)  (106m3) (106m3/y)  (m$10%) Period
Selangor 13 Selangor dam us 201 210 182 504 1985-1989
Selangor 13 Barang Kali dam us 49 72 45 76 1992-1996
Selangor 15  Baru dam us - 50 28 39 80 19831987
Selangor 135 Gombak dam ws a7 28 28 7 1994--1998
(2) DIVERSION FACILITIES
Diversion )
Basin ) Digcharge Construc~ Construc-
Basin Diversion ' Transfer Capacity tion Cost tion
No. Facilities (Basin No.) {m3/3) _ (M5$109) Period
13 Selangor diversion Selangor 14 % 1985-1989
(pipe line) 13 to 15
16 Semenylh diversion Selangor : - ) *F% U/G 1981-1985
(pipe line) ) 16 to 15 )

Remarks; WS: Water supbly; U/¢:  Under comstruction
Construction cost is the financial cost at 1980 constant price.
* : The State where the facilities are located o
#%:  Cost included inm water supply distribution facilities



Table 53 WATER SOURCE DEVELOPMENT PLAN FOR
SEPANG RIVER, ALTERNATIVE B3

Remarks; 1IR:.. Trrigation; WS: Water supply,
Construction cost is the financial cost at 1980 constant price.
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(1) DaM
) Catch-  Active Net
Location ment _ Storage Supply Construc- Construc-
Basin : Area  Capacity Capacity tlon Cost tion
State No. Facilities _ Purpose _ (km?)  (106m3) (106m3/y)  (1$108) Period
"N, Sembilan 30 Teriang dam us 60 70 36 166 1985-1959
(2} DIVERSION FACILITIES
: Diversion
Basin Discharge Construc— Construe-
Basin Transfer Capacity tion Cogst tion
No, Diversion Facilities {Basin No.) {n3/y) (M$108) Period
30 Teriang diversion K. Sembilan 1 477 1985-1989
{pipe line) 30 to 17
Remarks; WS: Water supply
Construction cost is the financial cost at 1980 constant price.
Table 54 WATER SOURCE DEVFLOPMENT PLAN FOR
LINGGI RIVER BASIN, ALTERNATIVE BZ
(1) DAM .
Catch-  Active Net
Location : : : ment . Storage Supply Construc- Construc-
Basin ' Area . Capacity Capaclity tion Coat tion
State No. ~ Facilities Purpose (kmz) (106m3) (166m3/v) (M$10 } Period
N. sembilan 18  fTerip dam WS, IR 23 26 .25 13 1985-1989
Remarks; IR: Irripationm; WS: Water supply
Construction cost 1s the financial cost at 1980 constant price.
Table 55 WATER SOURCE DEVELOPMENT PLAN FOR
: MELAKA-MUAR REGION, ALTERNATIVE B3
{1) DaM :
_ Catch-  Active Ret
Location ) ment Storage Supply  Construc- Construc-
Basin ] Area  Capacity Capacity tion Cost tion
State No. Facilities Purpose  (km2)  (106m3)  (106m3/y)  (M$106) Period
N, Sembilan/ 21 Palong dam ’ 6 30 20 13 1985-1989
Pahang
(2) DIVERSION FACILITIES
_ Diversion
: Basin Discharge Construc-— Constyuc-
Basin Transfer Capacity tion Cost tion
No. Diversion Facilities (Basin No.) (m3/g) {4$10%) Period
21 Muar diversion Johor to Melaka 8 80 1985-1989
(barrage & canal) 21 to 19 & 20



Table 56 WATER SOURCE DEVELOPMENT PLAN FOR -

SOUTH JOHOR REGION, ALTERNATIVE B3

(1} DAM
Catch- Active Net
Location ment Storage Supply Construc-  Construc-
) Basin . Area Capacity Capacity tion Cost tion
State No. Facilities Purpose (km2) {105m3) (106m3/y) (M$106) Period
Johor 24 Semangar dam WS 160 137 123 54 1985-198¢9
Johot .- 24 Linggiu dam WS 237 203 182 25 1985-1989
Johor 25 Sedild dam Ws 227 87 115 13 1986-1990
{2) DIVERSION FACILITIES
Diversion :
Discharge Construc~  Construc-—
Basin Diversion Basin Transfer Capacity tion Cost tion
No. Facilities - {Basin No.) (m3/v) {M510%) Period
23 Teberau diversion . Johor 27 9% 1985-1989
(barrage} .23 to 23 & Singapore
24 Semangar diversion Jehor 27 27 1985-1989
{canal) 24 to 23
26" Johor diversion Johor 19 18 1985-1989
{barrage & canal) Z4 to 24 : :
25 Sedill diversion Johor . - 7 67 1986-1990
(canal & pipe line) 25 to 24 :

Remarks; WS: Water supply
Congtruction cost is the finanejal cost at 1980 coenstant price.
*: excludes the cost of distribution pipe line for water supply
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WATER SOURCE DEVELOPMENT PLAN FOR ANAK

Table 57 : _ :
‘ENDAU RIVER BASIN, ALTERNATIVE B3

(1) DaM

Catch- Active Net

went Storage Supply Construc= Construce-
Basin _ Area Capacity.  Capacity tion Cost “tion
No. Facilities Purpese’ (km?) {106m3) (108m3/y). (M$108) Period
27 Avak Endav dam R 36 26 11 _ 38 U/C1983-1987
27 Kemelai dam IR 44 31 30 15 u/C1983-1987
27 Anak Endau welr IR - - - ¥ U/c1983-1987

Remarks; IR: Irrigation

Construction cost is the financial cost in 1280 constant price.
*#! Cost includes in irrigation faciiities.

Table 58 WATER SOURCE DEVELOPMENT PLAN FOR
KUANTAN RIVER BASIN, ALTERNATIVE B3
(1) DAy
Catch- Active Net
ment Storage Supplt Construc— Construc—
Basin Area " Capacity Capacity tion Cost tion
No. Facilities Purpose (km?) (106m3) (105m3/y) {M5109) Period
31 Kuantan barrage Ws - - - 20 U/C 1981-1985

Remarks; WS:

Water supply; U/C:

Under construction

Construction cost is the financial cost at 1980 constant pfice.
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Table 59 WATER SOURCE DEVELOPMENT PLAN FOR KEMASLIN, KELANTAN
AND GOLOK RIVER BASINS, ALTERNATIVE B3

(1) DA
Catch- Active Net ) S ]
ment Storage . Supply Congtruc~ Construc-
Basin Area’ Capacity = Capaclty tion Cost tion
No. Facilities Purpose (km) {106m3y (106m3[y) (M5108) Period
[ Nengglirl dam Ws, IR 3,540 35 360 165 1995-199¢
(2) DIVERSION FACILITIES
Diversion
Basgin Discharge Construc- Coustruc--
Basin Transfer Capacity tion Cost tion
No. piversion Facilities (Basin No.) . (m3/y) {(M5105) - Period
39 Kemagin diversion Kelantan 1990:11.7 * -
(dirrigation canal) 40 to 39 2000:18,0
41 Golok diversion Kelantan 1990:10.3 ok -
{irrigation canal) 40 to 41 2000:24.2

Remarks; WS: Water supply; IR: Irrigation
Congtruction cost is the financisl cost at 1980 coastant price,.
* 1 Cost of hydropower generation is borne by the hydropower
development plan,
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Table 60 DROUGHT LEVEL AND CORRESPONDING
RECURRENCE INTERVAY - '

Unit: Year

Plotting-position Formulas ' ~ Drought Level :

for Recurrence Interval (T) 1/N 2/N 3/ 4/N 5/N
Hazen : 2N/(2m - 1) 38,0 12.7 7.6 5.4 4.2
Weibull (or Tomas): (N + 1)/m © 20,0 10,0 6.7 5.0 4.0
Gringotrten t N+ 0.12)/(m ~ 0.48) 34.1 12.3 7.5 5.4 4.2

It

Remarks; N Total number of items (record period = 19)

m = Order number of items arranged in descending magnitude,

thus m = 1 for the largest item

Probability P(X>x) = 1/T

Source Ref, 1
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Table 61 . RECOMMENDED WATER DEMAND AND SUPPLY BALANCE
PROGRAM FOR PERLIS, KEDAH AND PULAU PINANG

REGION
Unit: 100 m3/y
. Net Supply Capacity/

: Location of Year of Required Supply Capacity

srorage Facilities Facilities Commission 1990 2000
Muda-Pedu dam Mudah, Kedah Existing 780 780
Ayer Hitam dam P, Pinang Existing 30 30
Timah~Tasoh dam Perlis 1988 20 20
Ahning dam Kedah - 1988 73 73
Badak-Temin dam Kedah ' 1990 59 59
Sari dam Kedah ' 1992 38
Durian dam Kedah 1996 45
Naok~Reman dams Kedah 1988 350 350
Rui dam : Perak 1990 ' 140 140
Beris dam . Kedah 1993 55
Mengkuang Phase I & [T P. Pinang 1986 24h 24
Total Supply 1,476 1,614
Required Supply _ 1,387 1,606

Balance +89 +8

Remarks; The breakdown of the required supply capacity which is 1.2
times of estimated water deficit under 1/19 drought for
Basins 4, 6 and 7, and under 4/19 drought for Basins 1, 3
and 5 is shown in Table 71.
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Table 62 RECOMMENDED WATER DEMAND AND SUPPLY BALANCE
PROGRAM FOR PULAU LANGKAWT

Unit: 106 m3/y
Net Supply Capacity/

_ Location of Year of  Required Supply Capacity
Storage Facilities Facilities Commission 1990 - 2000 )
Avef Tavar dam " Kedah 1990 6 _ 6
Ulu Melaka dam Kedah 1990 ' 5 5 .
Total Supply . 11 11
Required Supply _ 9 9
Balance ' +2 +2

Remarks; The breakdown of the required supply capacity, which is 1.2
times of estimated water deficit under 4/19 drought, is shown
in Table 72.

Table 63 RECOMMENDED WATER DEMAND AND SUPPLY BALANCE
PROGRAM FOR KERIAN AND KURAU RIVER BASINS

Unit: 106 pd/y

: : Net Supply Capacity/
Location of Year of Required Supply Capacity

Storage Facilities Facilities Conmission 1990 2000
Bukit Merah Reservoir Kurau Existing 76 76
Kerian dam Kerian 1990 40 40
Total - Supply 116 116
Required Supply . : 97 108

Balance ' +19 +8

Remarks; The breakdown of the required supply capacity, which is 1.2
times of estimated water deficit under 4/19 drought, is shown
in Table 73.
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Table 64 RECOMMENDED WATER DEMAND AND SUPPLY BALANCE
PROGRAM FOR KINTA VALLEY

Unit: 106 m3/y
Net Supply Capacity

_ Locatdon of Year of Required Supply Capacity
© Storage Facilities Facilities - Commission 1990 2000
Kinta dam Kinta 1990 55 55
Tokal Supply . 55 o5
Required Supply _ : 16 46
Balance ' +39 +9

Remarks; The breakdown of the required supply capacity, which is 1.1
times of estimated water deficit in sub-basin under 1/19
drought, is shown in Table 74.

Table 65 RECOMMENDED WATER DEMAND AND SUPPLY BALANCE
PROGRAM FOR KELANG VALLEY

Unit: 109 m3/y
Net Suppiy Capacity

Storage/Diversion Location of Year of Required'Supply Capacity

Facilities Facilities Commission 1990 2000

Kelang Gates dam _ Kelang . Existing 53 53
Langat dam and diversion Langat Existing 32 o 32
Selangor dam and diversion  Selangor 1990 186 186
Batang Kali dam : 1990 45 45
Batu dam .= Kelang 1986 39 39
Gombak " dam S Kelang 1991 60
Semenyih dam and diversion = Langat 1986 44 Y/
Kenaboi dam and diversion  N. Sembilan 1993 - . 83

Perting dam and diversion -Pahang 1999 59
Kongkoi dam and diversion N. Sembilan 1997 ' 33
Total Supply : 399 634
Required Supply : _ . 376 629 .
Balance o +23 15

Remarks; The breakdown of the required suﬁply capacity,:which is 1.1
times of estimated water deficit under 1/19 drought, is shown
in Tahle 75. :
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"Table 66 " RECOMMENDED WATER DEMAND AND SUPPLY BALANCE
PROGRAM FOR SEPANG -RIVER "BASIN _
'  Unit: 100:m3/y
: _ ‘ Net Supply Capacity/
Storage/Diversion Location of Year of Required Supply Capacity
Facilities Facilities  Commission 1990 -~ 2000
Teriang dam N. Sembilan 1990 42 _ 42
Gelami dam N. Sembilan 1995 Co- 18 .
Teriang diversion Stagel N. Sembilan 1990 '
Stage 2 N. Sembilan 1995
Total Supply 42 60
Required Supply 28 56
Balancg +14 +4

Remarks; The breakdown of the required supply capacity, which is 1.2
times of estimated water deficit under 1/19 drought, is shown
in TFable 76.

Table 67

RECOMMENDED WATER DEMAND AND SUPPLY BALANCE
PROGRAM FOR LINGGI RIVER BASIN

© Unit: 106_m3/y
Net Supply Capacity/

Location of Yedr of Required Supply Capacity
Storage Facilities Facilities - Commission : 1990 ) 2000
Terip dam Linggi 1990 41 41
Total Supply ' 41 : 41.
Required Supply 22 37
Balance +19 +h

Remarks; The breakdown of the required supply capacity, whiéhriérl.l'i
times of estimated water deficit under 1/19 drought, is shown
in Takle 77.
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Table 68 RECOMMENDED WATER DEMAND AND SUPPLY BALANCE

PROGRAM - FOR MELAKA-~MUAR REGION

Unit:

106 m3/y

Net Supply Capacity/

Storagé/Diversion . Location of Year of Required Supply Capacity
Facilities Facilities Commission 1890 2000
purian Tunggal dam Melaka Existing 48 48
Asahan dam Muar : Existing 0 0
Belembang dam Muar Existing 0 0
Palong dam ' N. Sembilan/Pahang 1990 107 107
Muar parrage and diversion Johor 199G - -

Muar dam N, Sembilan 1995 - 37
fotal Supply 155 192
Required Supply 128 171
Balance +27 +21

Remarks Thé breakdown_of the required 5upp1y_Ca§acity, which is.1.2
times of estimated water deficit under 1/19 drought for Basins
19 and 20 (Melaka and Kesang) and under 4/19 drought for Basin

21 (Muar) is shown in Table 78.

Table 69 RECOMMENDED WATER DLMAND AND SUPPLY BALANCE
PROGRAM FOR SOUTH JOHOR REGION

Unit:

100 m3/y

Net Supply Capacity/

Storage/Diversion Location of _ Year of Required Supply Capacity
Fagcilities Facilities. Commission 1990 2000
Pontian Kechil, Gunong Pontian Kechil Existing 7 7
Pulai and Pulai III dams  and Pulai
Teberau barrage Teberau 1990 - -
Johor barrage Johor 1990 - -
Ssemangar dam and diversion Johor 1990 123 123
Linggiu dam Johor 1990 182 182
Pengeli dam Johor 1994 84 84 .
Sedili dam and diversion  Sedili Besar -~ 1990 164 164
Total Supply 560 560
Required Supply 419 558
Balance +2

+14]1

" Remarks; The breakdown of the requlred supply capacity, which is 1.1
times of estimated water deficit under 1/19 drought level, is

shown in Table 79.
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Table 70 RECOMMENDED WATER DEMAND AND SUPPLY BALANCE
PROGKAM FOR KELANTAN BASIN

Unit: 106 m3/y
Net Supply Capacity/

Storage/DiverSion - - Location of Year of Required Supply Capacity
Facllities ' Facilities Commission 1990 ' 2000
Nenggiri dam " Kelantan 1988 360 + a¥ 360 +a
Nal dam T under Study =————sm— e e en
Total Supply . 360+ a 360+ a
Required Supply 22 360
Balance +338+a +a
Remarks; The breakdown of the réqﬁired'supply capacity, which is 1.2

times of estimated deficit under 4/19 drought, is shown
in Table 80,

%: Tor the hydropower generation the regulated capacity of
960 x 106 m3/y is planmed and thus surplus supply capacity
(a<600 x 100 m3/y) could be attalned

P-86



Tahle 71 BREAKDOWN OF REQUIRED SUPPLY CAPACITY ESTIMATED
FOR PERLTS, KEDAH AND PULAU PINANG REGION ‘

(A) Required Supply Capacity . Unit: 106 m3/y .
No. Basin Drought Level 1990 2000
1 Perlis 4/19 40 60
3 Kedah 4/19 198 1,084

A Merbok 1/19 17 22
5  Muda 4/19 137 166
6 Perai ‘ 1/19 ' 140 1.81
7 Pulau Pinang 1/19 5 66 93
Total 1,396 1,615

The deficit estimated by integrated basin water usage  (Basins 5, 6
& 7) is redistributed among Muda, Perai and Pulau Pinang Basins in
proportion to the individual deficit shown in Tables 18 and 19 taking
into account each predominant -drought level, and the required supply
capacity 1is obtained (1.2 times of the estimated water deficit).

(B} Deficit of Integrated B351n§ 5, 6 and 7 _ Unit: 106 m3/y
Drought Level

B Catchment Area Bl (1/19) B2 (2/19) B3 (4/19)

Basin No. ' (kmz) L 1990 2000 -1990° 2000 1990 2000

Combined basins 4,200 + 600 + 220
of 5, 6 and 7 = 5,020 393 508 & 328 427 186 242
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Table 72 BREAKDOWN OF REQUIRED SUPPLY CAPACLTY
ESTIMATED FOR PULAU LANGKAWL

Unit: 100 md/y
No, _ Basin Drought Level 1990 2000

2 _ Pulau Langkawi 4719 o 9 9

Remarks; The required shpply capacity is 1.2 times of estimated
deficit under 4/19 drought shown in Tables 18 and 19.

Table 73 BREAKDOWN OF REQULRED SUPPLY CAPACITY ESTIMATED
FOR KERIAN AND KURAU RIVER BASINS

(A) Required Supply Capacity Unit: 106 m3/y

No. Basin Drought Level : 1990 2000
8 Kerian 4/19 o 4 5
Kurau 4/19 93 103

Total _ ' ' ' Loy 108

The deficitféstimated by integrated basin water usage (Basins 8 and
. 9) is redistributed for Kerian and Kurau Basins in proportion to the
individual deficit shown Tables 18 and 19, and the required supply
capacity is obtained (1.2 times of the estimated water deficit),

(B) Deficit of integrated Ba31ns 8 and 9 Unit: 106 m3/y

Drought Level

o Catchment Area Bl (1/19) B2 (2/19) B3 (4/19)
Basin No, (km?) 1990 2000 1990 2000 1990 2000
Combined basins 1,360 + 1,155

of 8 and 9 = 2,515 207 227 144 160 81 90
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Table 74 BREAKDOWN OF REQUIRED SUPPLY CAPACITY
ESTIMATED FOR KINTA VALLEY

(A) Required Supply Capacity Unit: 106 m3/y
Basin No, Sub~basin Drought Tevel 1990 2000
0 Kinta Valley 1/19 16 46

The requlred supp]y capacity is 1.1 times of estimated deflclt under
1/19 drought in the sub-basin.

(8} Deficit of Sub--basin . | | Unit: 106 m3/y
River _
Utilization . "~ - Drought Level
Sub-basin = - Ratio in Bl (1/19) B2 (2/19) B3 (4/19)
(Catchment Area) 2000 1990 2000 1990 2000 1990 2000
Ipoh area (875 km?) 19% 14 42 13 28 9 26
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Table 75 BREAKDOWN OF REQUIRED SUPPLY CAPACITY
ESTIMATED FOR KELANG VALLEY

(A) Required Supply Capaeity Unit s 106'ﬁ3ly
. Area L 1990 2000
Selangor Intake Area (Lower) 16 . 16
Upper Kuala Lumpur. _ 329 582
‘Semenyih Intake Area 31 1|

Total 376 029

The required supply capacity of the abowve three area is obtained by
redistributing the integrated required supply capacity at the Selangor
intake and the Semenyih intake (1.1 times of integrated deficit).

The integrated deficit at the Selangor and Semenyih intakes are calculated
by super-imposing a half of the deficit of upper Kuala Lumpur for the two
sites.

(B) Integrated Deficit at Selangor and Semenyih Intakes  Unit: 106 m3/y
: Drought Level . '

_ Catchment Area Bl (1/19) B2 (2/19) B3 (4/19)

___ Sub-basin o (kmd) 1990 2000 1990 2000 . 1990 2000

Selangor Intake 1,418 142 243 128 - 233 67 140

Semenyih Intake 1,156 200 330 187 310 119 217



Table 76 BREAKDOWN OF REQUIRED SUPPLY CAPACITY
ESTIMATED FOR SEPANG RIVER BASIN

Unit: 106 m3/y
No, : Basin Drought Level 1990 2000

17 Sepang 1/19 i 28 56

Remarks; The required supply capacity is 1.2 times of estimated
deficit (includes 0.1 for distribution loss due to 30 km
pipe line system) under 1/19 drought shown in Tables 18
and 19.

Table 77  BREAKDOWN OF REQUIRED SUPPLY CAPACITY
ESTIMATED FOR LINGGT. RIVER BASIN

(A) Required Supply Capacity Unit: 106 m3/y

Basin No. Sub-basin . Drought Level. | 1990 2000

18 Upper Selemban 1719 22 37

The required supply capacity is 1.1 times.of estimated deficit under
1/19 drought in the sub-bagsin. ' ' '

(B) Deficit in Sub-basin Unit: 106 m3/y

River .
Utilization Drought Level
Sub-basin Ratio in Bl (1/19) B2 (2/19) B3 (4/19)
{Catchment" Area) 2000 199G - 2000 1990 2000 19%0 2000
Upper Selemban 34% 20 33 19 31 16 31

{168 km?)
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Table 78 BREAKDOWN. OF REQUIRED SUPPLY CAPACITY
ESTIMATED FOR MELAKA-MUAR RIVER BASIN

{A) Required Supply Capacity | | | Unit: 106-m3/y
Bl (1/19) B2 (2/19) B3 (4/19)

Basin 1990 2000 1990 2000 1990 2000

19 Melaka 97* 133 33 47 29 38

20 Kesang 19% 20% 3 3 1 1

21 Muar 167 194 - 33 42 12% 18%

*: Required capacity for Recommended Plan

The deficit estimated by integrated basin water usage (Basins 19,
20 and 21} is redistributed among Basins 19, 20 and 21 in proportion to
the individual deficit shown in Tables 18 and 19 taking into account each
predominant drought level, and the required supply capacity is obtained -
(1.2 times of the estimated water deficit),.

B) Defici ' 20 and 21
(B) Deficit of Integrated Basins 19, and 21 Unit: 106 m3/y

_BI (1/19) ' B2 (2/19) B3 (4/19)
Basin 1990 2000 1990 2000 1590 2000
Integrated Basins 236 289 58 77. B 47

19, 20 & 21
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Table 79 BREAKDOWN OF REQUIRED SUPPLY CAPACITY
ESTIMATED FOR SOUTH JOHOR REGION

(A) Required Supply Capacity

i)y

ii)

iii)

Unit: 106 md/y

Singapore

Area: 1990 2000
Teberau basin 84 145
Basin 244 at Johor bafrage ®%10 %15

%318 + 7 - %391 + 7

< The deficit of Basin 244 estimated by integrated basin water

usage (Basins 23C & 24A) 1s allocated for Singapore and Basin
24A area in proportion to the share of water demand.

(B) Deficit of Sub-basins

Unit: 106 m3/y

River
Utilization Drought Level
Ratio in Bl B2 . B3
Sub-basin 2000 1990 2000 1990 2000 1990 2000
23A:. Benut Basin (518 km?) 0% 7 - - - -~ - -
23B: Pontian B (1,007 kin?) 6% - - - - e s
& Sekudai
Basin _ ‘
23C: Teberau Basin (275 ka) 5T% 76 132 44 103 42 94 .
{(Johor Bahru) :
264A: Singapore (1,085 km?) 36% 298 369 237 317 215 287
& Johor ,
24B: The Rest (1,405 km?) 2% ~ - - - - -

of 24
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Table 80 BREAKDOWN OF REQUIRED SUPPLY CAPACITY
ESTIMATED FOR KELANTAN BASIN

(A) Required Supply Capacity Unit: 106.m3/y
No. Basin " Drought Level 1390 2000
40 Kelantan 4/19 22 360

The required supply capacity is 1.1 times of estimated deficit under
4/19 drought in Kelantan Basin.

(B) Deficit of Kelantan Basin (Refer to Tables 18 & 19) Unit: 106 m3/y

Drought Level

Basin ~ Bl (1/19) B2 (2/19) _B3 (4/19)
{Catchment Area) 1990 2000 1950 2000 590 2000
Kelantan (Basin 40) 309 799 102 407 18 300

Remarks; The diversion water demand for Kemasin irrigation (Basin 39)
and Golok irrigation schemes (Basin 41) are taken into
account in estimation of the deficit of Basin 40.
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Table 81

RECGOMMENDED WATER'SOURCE DEVELOPMENT PLANS FOR
THE STAWES OF PERLIS, KEDAH AND PULAU PINANG

(1) DaM .
Catch~  Active Net Construc~
Location ment Storage Supply tion Construc-
Basin o K Area  Capacity Capacity Cost tion
Stateks No. Facilities Purpose _ (km2)  (106m3)  (106m3/v)  (M$106) Period
(1} Perlis, Kedah and Pulau Pinang Region
perlis 1  Timah-Tasoh dam WS,IR,FM 150 6 20 14 1983-1987
Kedah 3 Ahning dam WS, IR 120 27 73 51 1983-1987
Kedah 3 Badak-Temin dam IR 114 19 59 21 1985-1989
Kedah 3 Sari dam iR 61 14 38 23 1987-1991
Kedah 3  Durian dan IR 75 17 45 25 1991-1995
Kedah 5 Naok-Reman dams W5, IR - - 350 123 1983-1987
Kedah 5 Beris dam Wws, IR 115 15 55 19 19881992
: ¥/ C(Phase I)
P. Pinang 6 Mengkuang Phase 1&II WS ] 24 - 24 55 1981-1985
Perak 10 Rui dam Ws, IR 215 145 140 447 1985-1989
{(11) Pulau Langkuawail’
Kedah 2  Aver Tawar dam IR 11 2 6 131 1985-1989
Kedah 2 Ulu Melaka dam IR 7 2 5 12 1985-1939
{2) PIVERSION FACILITIES . - _
. Diversion Construc- Construc—
Basin o ) Basin Transfer Discharge. Capacity tion Cost tion
No. Diversion Facilities {Basin No.) (m3/s) (H$106) Period’
1 Pumping from the Muda Kedah, Perlis © 2.5 * 1983-1987
irrigation canal 3 to ] :
3 Jeniang diversion Kedah 8.4 Included in 1983-1987
{barrage & canal) 5 to 3 Nack~Reman dams
4 Naok diversion Kedah a 1.5 * 1985-1989
5 to &4
10 Rui diversion Perak, Kedah 8.9 (14) 1985-1989
(tynnel) 10 to 5 S
5 Pipeline : Kedah, P. Pinang 7.5 * 1985-1989
5to b K
6 Pipeline ' Kedah, P. Pinang 1.3 * 1986-1990
oo h o 6
6 Pipeline " Kedah, P. Pinang 1.2 * T1991-1995
’ 5 to & ]
7 Pipeline h Kedah, P. Pinang 2.3 * 1985-1989
5 to 7 -
7 Pipeline Kedah, P. Pinang 1.0 * 1968-1990
o 5to 7 _
7 Pipeline _ - Kedah, P. Pinang 0.8 * 1991-1995
5.to 7 ' -
Remarks; ~IR: Irrigaiion. WS: Water supply, FM: Flood mitigation

U/C: Under construction, ( ) Included in dam cost
Construction cost:. Financial cost at 1980 constant price
*: Cost included in other distribution facllities

%%: The state where the facilities are located

p-95



Table 82 ‘RECOMMENDED WATER SOURCE DEVELOPMENT PLAN
FOR KERTAN AND KURAU RIVER BASINS

(1) baM
i Active Net Construce
Location Catchment Storage Supply tion Construc-
Basin ) Axea ~  Capacity Capacity Cost tion
State ** No. Facilitles Purpose (km2) (106m3)  (105m3/y)  (#$10%) - period
Kedah/Perak 8 Kevian dam WS,IR 112 9 T4 54 1985-1989
{2) DIVERSION FACILITIES
: Diversion Construc- Construc-
Basin Diversion Basin Transfer  Discharge Capacity tion Cost tion
No. Facilities - {Basin No.) (m3/8) (M$106) Period
8 Kerian diversion Perak 3 * 1985-1989
{canal) B to.9
Perak to Pinang - *
8 to 6

Remarks; IR: Irrigation, WS: Water supply
Construction cost: Financial cost at 1980 constant price
%: gost included in irrigation facilitieés
*%: The state where the facilities are located

Table 83 RECOMMENDED WATER S50URCE DEVELOPMENT
PLAN FOR KINTA VALLEY

{1) baM . . )
Active "Net Construc-

Location Catchment - Storage Supply tion Counstrue-
. Basin Area ' Capacity Capacity ‘Cost - tion
State*  No.  Facilities Purpose (km?) (106n3)  (0%m3/y)  (M$10%) Period
Perak 10 Kinta (B) dam WS 155 53 55 364 1985-1989

Remarks; IR: Irrigation, WS: Water supply,
Construction cost: Financial cost at 1980 constant price
*: The state where the facilities are located
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Table 84 RECOMMENDED WATER SOURCE DEVELOPMENT
PLAN FOR KELANG VALLEY

(1) DaH .
) Active Net Construc—
location } Catchment Storage Supply tion- Construc-
o Basin Pur- Area Capacity Capacity Cost - | tion
State® o, Facilities _pose (km?) (106 m3) (106m3/y)  (M$100) . Period
Selangor 13 Selangor dam Ws 200 270 186 541 1985-1989
Selangor 13 . Batang Kali dam WS 49 72 45 76 19851989
Selangor 15 Batu dam Ws 50 28 39 80 1983-1987
Selangor 15 Gombak dam Ws 87 28 © 60 28 1986--1990
Selangor 16 Semenyih- dam us 54 42 44 89 U/C1981-1985
N. Sembilan . 30 Kenaboi dam Ws 118 136 83 237 1988-1992
Pahang 30 Perting dam s 88 119 59 214 19941998
N. Sembilan 30 Kongkoi dam WS 54 69 33 224 1952-1996
(2) DIVERSION FACILITIES :
Diversion
N Discharge Construction
Basin ’ Basin Transfer Capaclty Cost Construction
Ro. ‘Diversion Facilities {Basin No.) (m3/s) (M$106) Period
13 Selangor diversion Selangor’ 15 sk 1985 ~ 1989
{pipeline} “13 te 15
16 Semenyih diversion Selangor #k W/C 1981 - 1985
(pipeline) - 16 to 15
30 Kenaboi diveraicn N. Sewbilan, Selangor 5 11 1988 -~ 1992
- (tunnel) . 30 to 16-15 '
30 Perting diversion’ Pahang, Selangor 4 & 1994 - 1998
{tunnel) o 30 to 13-15
30 Kongkol diversion N. Sembilan, Selangor 2 2 1992-1996
‘ 30 to 16-15 : :

Remarks; WS: Water supply, U/C: Under construction

Construction cost: Financial cost at 1980 constant price

*: The state where the facilities are located

*%!  Cost included in water supply distribution facilities
»
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Table 85 RECOMMENDED WATER SOURCE DEVELOPMENT
PLAN FOR SEPANG RIVER BASTN
(1) Dpan
Location Catchment Active Storage Net Supply Cpnstrud¥ Construc-
Basin Pur- Area Capacity Capacity tion Cost tion
Sgate . Wo. Facilities pose  (lmé) {106 wd) {106 m3ly} {M$108) Period
N. Sembilan 30 Terlang dam WS 60 105 42 225 1985-1989
H. Sembilan 30 Gelami dam WS 58 G 18 27 1990-1994
(2) DIVERSION FACILITIES .
: Diversion Construction Construc~
Basin - Basin Transfer Discharge Capacity Cost tion
No. Diversion Facilities {Basin No.) (m3/s) (M$106) Period
30 ‘Teriang diversion M. Sembilan Stage 1: 3 525 1985-1989
(pipeline) 30 to 17 Stage 2; 1 300 "1990-199%4
Remarks; WS: Water supply, Construction cost: Financial cost at 1980 constant price
Table 86 RECOMMENDED WATER SOURCE DEVELOPMENT
PLAN FOR LINGGI RIVER BASIN
Location Catchment Active Storage Net Supply Construc- Condtruce
i Basin Pur- ‘Area Capacity Capacity tion Cost tion
State No. Facilities pose {kn) (106 m3) (106 m3/y) (M5106) Period
N. Semblilan 18 Terip dam WS,IR 23 . 43 41 - 21 19851989
Remarks; WS: Hater supply, IR: Irrigation
Construction cost: Financial cost at 1980 constant price
Table 87 RECOMMENDED WATER SOURCE'DEVELOPMENT
PLANS FOR MELAKA-MUAR REGION
(1) DAM
) Actlive Net Construc-
Location Catchment Storage Supply tion Construc—
Basin o Area . Capacity Capacity Cost tion
State No. Pacilities Purpose (km?) {108 m3)  (10% wify)  (1$108) Period
N. Sembilan - 21 Muar dam Ws,IR 209 36 37 20 1990-1994
N. Sembi%anf 21 Palong dam WS,k 3ie 140 107 27 1985~-1989
Pahang o
(2) DIVERSION FACILITIES
. . . Diversion Construction Construc-
Basin : Basin Transfer Discharge Capacity Cost tion
Ho. Diversion Facilities {(Basin No.)} (m3/s) (M5106) Period
2% Muar diversion Johor to Melaka 15 160 1985-1989
(barrage & canal) 21 to 19 & 20
Remarks; IR: Irrigation, WS: Water supply,

Construction cost:

Financial cost at 1980 constant price
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RECOMMENDED WATER SOURCE DEVELOPMENT

Table 88
PLAN FOR SOUTH JOHOR REGION.
(1) DaM
) Active ‘Net Construc-
Location Catchment Storage Supply tion Construc-~
~ Basin . Area Capacity ‘Capacity Cost rion
state No. Facilities Purpose  (km2) {106 m3)  (105m3/y) (H$106Y Period
Johoxr 24 Semangar dam ws 160 137 123 54 1985-19589
Johor 24 Linggiu dam WS 237 203 182 25 1985-1989
Johor 24 Pengeli dam ws 143 65 84 30 1989-1993
Johor 25  Sedild dam us 227 124 164 18 1985-1989
(2) DIVERSION FACILITIES
Diversion Construc—
Discharge tion Construc-
Basin : ) Basin Transfer Capacity Cost tion
No. Diversion Facilities (Basin No.) (m3/3) (M$106) Period
23 Teberau diversion Johor 35 9% 1985-1989
{barrage) 23 to 23
) & Singapore )
24 Semangar diversion Johor . 35 36 1985-1989
{canal) 24 to 23 _
24 Johor diversion Johor 27 25 1985-1989
{barrage & canal) 24 to 24
25 Sedili diversion Johor 10 a3 1985-1989
{canal & pipeline) 25 to 24
Remarks; WS: Water supply,_Construction cost: - Financial cost at 1980 constant price
*%: Fxcludes the cost of distribution pipeline for water supply
Table 89 RECOMMENDED WATER SOURCE.DEVELOPMENT
PLAN FOR ANAK ENDAU RIVER BASIN
Catch- Activé": . Net Construc~ :
Location ment Storage Supply tion Construc-
. Baain ) Area - Capacity  Capacity Cost tion
State No. Facilities _ Purpose (km?) (105 n3) (10%m3/y) (15109 Period
Pahang 27  Anak Endau weir.  (IR) . - - - % U/C 1983-1987
Pahang 27  Anak Endau dam IR 36 26 11 38 ©/c 1983-1987
Pahang. 27 Kemelal dam IR 44 31 30 15 u/c 1983-1987

Remarks; IR: Irrigation; Construction coét: Financial cost at 1980 constant price

%: Cost included in irrigation facilities
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Table 90 RECOMMENDED WATER SOURCE DEVELOPMENT
PLAN FOR KUANTAN RIVER BASIN

Catch=  Active Net Construc- :
Location ] ) ment Storage Supply tion Construc-
Basin o : Area Capacity Capacity . Cost tion
State No. Facilitdies Purpose  (kmZ) (106 m3)  (106m3/y) iM-SlOf’) Perdod
Pahang 31  Kuantan barrage WS - - - 20 U/C1981-1985

Remarks; WS! Water supply, U/C: Under comstruction
Construction cost: Financial cost at 1980 constant price

Table 91 RECOMMENDED WATER SOURCE DEVELOPMENT PLAN FOR
KEMASIN, KELANTAN AND GOLOK RIVER BASINS
(1) DAM L : _
Cateh~  “Active et Comstruc—
Location ) ment Steorage Supply tion Construe=-
Basin Area Capacity Capacity. -Cost tion
State No. Facilities Purpose - (km?) (106 w3) (106x3/y) (M§106) Perlod
Kelantan 40  Nenggiri dam HY,WS,IR 3,940 35 360 165% 1983-1987
Kelantan 40  Nal dam#* _ IR - - - - 1985-1989
(2) DIVERSION FACILITIES - . : )
Basin Diversion Constyruction . Construc-
Basin ) Transfer Discharge Capacity Cost tion
No. Diversion Facilities {Basin No.) (m3/s) (M$106) Period
39 Kemasin diversicn Kelantan 1990: 11.7 ] ki -
(irrigation canal) 40 to 39 2000: 18.0
41 Golok diversiod Kelantan 1990: 10.3 ok -
(irrigation canal} 40 to 41 2000: 24.2

Remarks; ‘IR: Irrigation, WS: Water .supply, HY: Hydropower
Construction cost: Financial cost at 1580 constant price
%! Cost of hydropower generation is borne by the hydropower development plan.
%#: Planned by DID but features are not finalized yet.
*%%: Cost included in irrigation facilities

Table 92 - RECOMMENDED WATER SOURCE DEVELOPMENT -
PLAN FOR GOLOK PLAIN

. Active " Net Censtruc~ .
Lecation . Catchment Stdrage Supply tion Congtruc-
Bastn ) . . Areg Capacity Capacity Cost tlon
State No. - Facilities Purpose (km?) (106 m3) (106m3/y} - (M§510%) Period
Kelantan 41 Golok dam IR 64 5 32 39 1985~1989

Remarks; 1IR; Irrigation, Construction cost: Financial cost at 1980 counstant price
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Table 93 RECQMMENDED WATER SOURCE DEVELOPMENT PLANS
FOR'KEDAH/PERLIS/PULAU PINANG UNDER THE
CONDITIONS OF LOWER ECONOMIC GROWTH
(1)} DaM ‘ L
) Catch—  Active Net :
___Location S ment Storage Supply  Construc- Construec-
Basin . Area  Capacity Capacity tion Cost tion
SrateX* No, ‘Facilitieg Purpose (km2) (106w3) (106m3 /v) M8106) Period
(1) Perlis, Kedah and Pulau ?inéng Region
Perlis 1 Timah-Tasoh dam WS, IR, FM 150 6 20 14 1986-1990
Kedah 3 Ahning dam ws, IR 120 27 73 51 1983-1987
Kedah 3 Badak-Temin dam ik - 114 19 59 21 1983-1987
Kedah 3 Sari dam IR 61 14 38 23 1989-1993
Kedah =~ 5 Nack-Reman dams Ws, IR - - a50 123 1983-1987
Perak 10 Rui dam ws, IR 215 145 140 447 1985-~1989
P. Pinang 6 Mengkuang Phase 182 WS 4 24 24 55 UfC1981-1985

(ii) Pulawv Lang Kuvawai

Kedah 2 Ulu Melaka dam IR 7 2z : 5 1z 1985--1989
Kedah 2 - Aver Tawar dam IR 11 2 6 131
{2} DIVERSION FACILITIES :
Diversion . )
Discharge Construction Construc-
Basin ) o Basin Transfer Capacity . Cost tion
Ve, Diversion Facilities ‘(Basin No.) (m3/s) (M5106) Period
i Pumping from the Muda Kedah, Perlis 2.5 * 1983-1987
Irrigation Canal J3tol
3 Jeniang diversion Kedah 8.6 included in 1983~1987
(barrage & canal) 5 to 3 Naok~Reman dams
4 Naok diversion Kedah ) 1.1 ® 1985-1989
(canal) 5 to 4 :
10 Ruil diversion Perak, Kedah 8.9 (14) 1985-1489
(tunnel) 10 to 5
6 Pipe line Kedsh, P. Pilnang - 8.7 * 1985-1989
. : 5t 6 -
6 Pipe line . Kedah, P. Pinang 1.3 * " 1986-19%0
5tob .
& Pipe line ) Kedah, P. Pinang - 0.6 * 1991-1995
"5 to &
7 Pipe line : Kedah, P. Pinang 1.9 * 1985-1989
. . 5 to 7
7 Pipe iine Kedah, P. Pinarg 0.6 * 1986-1990
: 5 to'7 - .
7. Pipe line Kedah, P, Pinang 0.6 * 1991-1995
5 to 7
Remarks; 1IR: Irrigation; WS: Water. supply; FM: Flood mitigation;

U/C: Under construction .
Congtruction cost: Financlal cost at 1980 constant price
# 1 Coat included in other distribution facilities

" hk 3 The state where the facilities are located
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Table 94 . RECOMMENDED $ATER SOURCE DEVELOPMENT PLAN
FOR THE KERTIAN AND KURAU RIVER BASINS UNDER
THE CORDITION OF. LOWER ECONOMIC GROWTH

(1) DaM ;
Catch- Active " Net Construe-
Location . ment Stovage . - Supply tion Construc~
Basin : . ‘ . Area  Capaclty Capacilty Cost tion
State Ne.  Facilities Purpose  (km?)  (106m3)  (106m3/y)}  (4$1206) Period
Kedah/Perak 8 Kerian dam WS, IR 112 7 22 30 1985~1989
{2) DIVERSION FACILITIES -
Diversion . 7
Discharge Construe~ Construe-
Basin ‘Diversion Basin Transfer Capacity - tion Cost -+tion
No, Facllities (Basin No.) (w3/s) (115106) Period
8 Kerian diversion Perak 2 . 1985-1989
. 8 to 9
Perak to Pinang - *
8 to 6

Remarks; W§! Water supply
Construction cost is the fimancial cost at 1980 constant price,

* 1 Cost included in irripation facilities.

Table 95 RECOMMENDED WATER SQURCE DEVELOPMENT PLAN
FOR KINTA VALLEY UNDER THE CONDITION OF
LOWER ECONOMIC GROWTH :

{1) DaAM

_ e Catch- - Active Net Construc-
Location ) ment  Stovage  Supply tion Construc-
: Bagin Area Capacity Capacity Cost tion
State% No. Facilities Purpose (km2) (106m3)  (106m3/y) (M510%) Period

Perak 100 Kinta (B) dam WS 155 20 28 " 133 1985-1989

Remarks; IR: Irrigation; WS: Water supply
Constyuction cost: Financial cost at 1980 constant price

*: The state where the faclilities are located
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Tabhle 96 RECOMMENDED WATER SOURCE DEVELOPMENT PLAN FOR XELANG
VALLEY UNDER THE CONDITION OF LOWER ECONOMIC GROWTH

(1) DAM
Catch-  Active Net
: ] ment Storage Supply Construc~ Construc~
Basin Pur~  Area  Capaclty Capacity tion Cost tion
State* No,  TFacilitles pose  (km?) (100m3)  (106m3/y) (M$106) - Period
Selangor 13 Selangor dam _ WS 201 270 182 504 1985~198%
Selangor 13 Bataﬁg Kali dam WS 49 72 45 76 1985~198%
Selangor 15  Batu dam WS 50 28 -39 80 U/C 1982-1985
Selangor 15 Gombak dam WS 87 28 60 28 1988-1992
Selangoy 16 Semanyib dam us 54 42 4 89 U/C 1982-1985
§. Sembilan 30 Kenabol dam WS 118 136 83 237 1991-1995
(2) DIVERSION FACILITIES .
Diversion .
: o : Discharge Construc—-  Construc-—
Basin Diversion Bagin Transfer Capacity tion Cost tion
No. Facilities (Basin No.) (m3/s) (ug108) Period
13 Selangor diversion Selangor 14 k& 1985-1989
(pipe line) 13 te 15
16 Semenyih diversion : Selangor %% U/C 1981-1985
{pipe line) 16 to 15
30 Kenaboi diversiocn M, Sembilan, Selangor 5 11 1991-1995
(tunnel) 30 to 15

Remarks; WS$: Water supply, U/C: Under construction
Construction cost is the financial cost at 1980 constant price.
* : The State where the facllitles are located
*%: Cost included in water supply distribution facilities
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Table 97 RECOMMENDED SOURCE DEVELOPMENT PLAN FOR SEPANG RIVER
BASIN UNDER THE CONDITION OF LOWER ECONOMIC GROWTH

(1) baM
Catch- Active Het
Location ment Storage Supply  Comstruc- Congtruc-
) Basin L Area Capacity Capacity tion Cost tion .
State No. Facilities Purpose  (km<) (106m3y (10 bd/fy) - (MS100) Period
N. Sembilan 30 Teriang dam WS 60 0 36 : 166 1985-1989
(2) DIVERSION FACILITIES .
Divetsion
: Discharge . Constyuc- Construc—
Basin . Basin Transfer Capacity tion Cost tion
No. =~ Diversion Facilities (Bagin No.) (m3/s) (H$108) Period
30 Teriang diversion N. Sembilan 1 477 1985-1989
{pipe line) 30 to 17

Remarks; WS: Water supply
Construction cost is the financial cost at 1980 constant price.

Table 98 RECOMMENDED SOURCE DEVELOPMENT PLAN FOR LINGGI RLVER

BASIN UNDER THE CONDITION OF LOWER ECONOMIC GROWTH
(1) DaM
. Catch— Active et :
Location ment Storage Supply  Construc- Construec-
Basin : Area Capacity Capacity tion Cost “tion
State No, Facilities Purpose . (km?) (105m3) (106m3/yl (M5106) Period
N, Sembilan 18 Terip dam W3, IR 23 27 26 - 13 1985-1989

Remarks; TIR: Irvigation; WS: Water supply . i
Construction cost is the filnancial cost at 1980 constant price,

Table 99 = RECOMMENDED SOURCE DEVELOPMENT.PLAH FOR MELAKA-MUAR
REGION UNDER THE CONDITION OF LOWER ECONOMIC GROWTH

(1) DAM
_ Catch~ - Active =~ Net
Location ment Storage Supply  Construc~ Construc-
Basin . Area  Capacity Capacity tion Cost tion
State No. _ Facilities  Purpose  (km?)  (106m37 {106m3/y ) (M$10%) Period
H. Sembilan/ 21 Palong dam Wws,IR 316 140 107 27 1985-1989
Pahang
{2) DIVERSION FACILITIES
: biversion ) .
Discharge Canstrue— Construc~
Basin Basin Transfer Capacity tion Cost tion
Ho, Diversion Facilities {Basin ¥o.) (m3/s) _{u$106) Period
21 Muar diversion Johor to Melaka 15 180 1985-1989
(barrage & canal) 21 to 19 & 20

Remarks; WS: Water supply
Construction cost is the financlal cost at 1980 constant price.
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Table 100 RECOMMENDED WATER  SOURCE DEVELOPMENT PLAN
" FOR SOUTH JOHOR REGICN UNDER THE CONDITION
OF LOWER ECONOMIC GROWTH
(1) DaM .
) Catch~ Active Net
Location ment Storage Supply Construc-  Construc-
— Basin : . Area Capacity Capacity tion Cost tion
State.  No.  Facilities Purpose _ (km?)  (10%m3)  (106m3/y)  (m$10%) Period
Johor - 24 Semangar dam WS 160 137 123 54 19851989
Johor 24 Linggiu dam Ws 237 203 182 25 1985-1989
Johor 24 Pangeli dam WS 143 65 84 30 1985-1989
Johor 25  Sedill dam Hs 227 84 110 12 1986-1990
(2) DIVERSION FACILITIES :
- Diversion
Discharge Construc=  Construe-
Basin Diversion Basin Transfer Capacity tion Cost tion
No. " Facilities {Basin MNo,) (m3/s) (45106) Period
23 Teberau diversion Johor 3z 9% 1985-1989
(barrage) 23 to 23 & Singapore
24 Semangar diversion Johot kY a2 1985-1989
(canal) 24 to 23
24 Johor diversion Johor 24 22 1985-1989
{barrage & canal) 24 to 24 o
25 Sedili diversion - _Johor - 7 67 1986-1990
{canal & pipe. line} 25 to 24
Remarks; WS! Water supply

Construction cost is the

financial cost at 1980

constant price.

*: ‘excludes the cost of distribution pipe line for water supply
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Table 101

RECOMMENDED WATER SOURCE DEVELOPMENT PLAN

" FOR ANAK -ENDAU RIVER BASIN UNDER THE

CONDITION OF LOWER ECONOMIC GROWTH

(1) Dnad

Catch- Active Het .

ment . Storage Supply Construc~- . Construc-
Basin . Area Capacity Capacity tion Cost " tion
No. Facilities Purpose (kw?) (106m3) - (106m3/y) (M$100) Period
27 Anak Endau dam IR 36 26 1L 38 © UfC1983-1987
27 Kemelai dam iR 4 31 30 15 U/C1983~1987
27 Anak Endau welr IR - - - * U/C1983-1987

Remarks; 1IR: Irrigatiom ' .
Constyuction cost is the financlal cost at 1980 constant price.
*: Cost includes in irrigation facilities

Table 102 RECOMMENDED WATER SOURCE DEVELOPMENT PLAN
FOR KUANTAN RIVER BASIN UMDER THUE
CONDITION OF LOWER ECONOMIC GROWTH
Catch~ Active Net :
ment Storage Supply Construc— Construc-
Basin Area’ Capacity  Capacity tion Cost tion
No. Facilities Purpose {kmZ) (1.05m3) (106m3/y) (15106) Period
31 Kuantan barrage WS - - - 20 vU/c 1981-1985

Remarks; WS: Water supply; U/C: Under construction
Construction cost is the financial cost at 1980 constant price.
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Table 103

RECOMMENDED

SOURCE DEVELOPMENT PLAN FOR

KEMASIN, KELANTAN AND GOLOK RIVER BASINS
UNDER THE CONDITION OF LOWER ECONOMIC GROWTH

(1) DaM
Catch- Active Net .
ment Storage Supply Construc- Construe-
Basin : o o Area Capacity Capacity tion Cost tion
Na. Facilities Purpose (km?) (105m3y  (106m3/y) (M5106) Period
40 Nenggiri dam HY, WS, IR 3,940 35 360 165% 1995-1999
40 Nal dam## IR - - - - 1985-1989
(2) DIVERSION FACILITIES )
’ Diversion
Basin Discharge Construc- Construe-
Basin : “Transfer Capacity tion Cost tion
No. piversion Facilities {Basin No.)} (m3/y) M5108) Period
39 Kemasin diversion Kelantan _1990:11.7 Kk -
(irrigation canal) - 40 to 39 2000:18.0
41 . Golok diversion Kelantan 1990:10.3 RER -
{irrigation canal) 40 to 4l 2000:24.2
Remarksy . WS: Water supply, IR: Irrigaticen, HY: Hydropower
Construction cost is the financial cost at 1980 comnstant price.
% : Cost of hydropower generation is borne by the hydropower
development plan, -
#% i Planned by DID but features are not- fimalized yet.
*%%!' Cost inéluded irrigation facilities.
Table 104 RECOMMENDED SOURCE- DEVELOPMENT PLAN FOR GOLOK PLAIN
UNDER THE CONDITION OF LOWER ECONOMIC GROWTH
(1) DAM S N
' Catch~ Jhctive Net
ment Storage ‘Supply Construc—~  Construc~
Basin - _ Area Capacity Capacity tiom Cpst tion
Ho. Facilities Purpose (km?) (106m3)  (106m3/y) (#$16%) Period
41 Golok dam iR 64 5 32 .39 1985~1989
Remarks; IR:  Irrigation

Construction cost is the

financial cost at 1980 constant price.
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WITHDRAWAL IN THEE SPECIFIED SUB-BASIN (1/2)

Table 105
_ Unit: 106 m3/y
Case of Target E¢onomic Growth Case of Lower Econowmic Growth
19%0 2000 1950 2000

Sub-basin City Indus- Indus- . Indus-~ Indus-
(Catchment) & Domestic triagl Domestic trial Domestic trial Domestic trial
Area Rural Water Water Water Water Water  Water Water Water
104: Cl3* 6.2 47.4 49.3 104.4 33,4 36.0 39.1 _66.0

Kinta valley Cl13% 0.8 0.2 1.3 0.4 - - - -
{875 km?) Mo irrigation - No irrigation Ho irrigation No irrigation

Total 84.6 155.4 69.4 105.1
154 225 3.5  S6.4  73.6  77.6  31.8  50.5  58.6  67.9
Upper C23% 5.5 11.5 i5.6 21.7 5.1 9.8 12.4 18.2
Kuala Lumpur C24% 46.5 203.9  111.3  279.8 42.9  182.4 88.5  244.3
(340 km?) C25%  163.6 126.9  264.4 174.5 151.6 113.9 211.2 152.4

Clle% 1.3 0.9 1.9 1.2 1.1 0.9 1.5 1.1

C117% 1.8 3.7 2.6 3.6 1.6 3.4 2.0 3.2

Rural 9.6 1.0 10.7 0.6 10.4 1.5 21.3 0.6
No irrigation No irvigation No irrigation No irrigation

Total 667.1 1039.1 606.9 883.2
13B: Rural 12.2 12,4 ‘ 13.6 20.6
Lower No irrigation No irrigation  No dirrigation No irrigation
Selangor '
int ake
(1,418 km?)

Total 12.2 12.4 13.6 20.6
16A: Rural 20.0 - 21.0 - 20.8 - 3.8 -
Semenyih Irriga- ' Irriga~ Irriga- Irviga-

_int ake tion 41.0 tion. 41.0 tion 41.0 tion 41.0
(1,156 km?) '

Total 61.0 62.0 61.8 72.8
18A: c29%  20.2  10.9  32.0  17.2  18.5 9.1  25.4  12.0
Upper Rural 3.8 - 3.8 - 3.8 - 3.8 -
Selemban :

(168 km?) .

Total 34.9- 53.0 27.6 37.4

Remarks; The value without * is net withdrawal, but the value with * is

source water demand (i.e. no return flow is taken into account).
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Table 106 WITHDRAWAL IN THE SPECIFIED SUB-BASTNS (2/2)
- Unit: 100 m3/y
Case of Target Economic Growth Case of Lower Economic Growth
' 1990 2000 1990 2000
Sub-basin City Indus~ - Indus~ o Tndus~- Indus-
Catdmmnt) & Domestiec trial Domestic trial Domestic trial Domestic trial
Area Rural Water Water Water Water - Water Water Water Watey
2948 Irriga- Irrvipga- Irriga- Irriga-
Benut river tion 6.0 tion 6.0 tion 6.0 tion 6.0
(518 km?) D53 0.8 0.2 1.3 0.1 0.8 0.2 2.1 0.2
Total 7.0 7.4 7.0 8.3
298 c37% 3.7 10.6 7.9 19.0 3.4 9.1 6.0 13.6
Pontian .C38 1.2 8.9 0.1 15.7 1.1 8.3 0.1 12.7
Kechil, Cl24% 0.9 2.0 1.4 3.0 0.8 1.7 1.0 1.9
Sakudai and Cl27 0.3 0.8 0.1 1.4 g.3. 0.7 0.1 1.0
other rivers C128 0.3 0.7 0.6 1.1 - - ~ -
(1,007 km?) D50 3.5 0.3 6.4 0.2 3.1 0.3 5.1 0.3
D51 1.3 0.2 2.4 0.2 1.3 0.2 2.6 0.2
Singapore 7.0 7.0 : 7.0 7.0
No irrigation No irrigation No irrigation No irrigation
Total 41.7 06.5 37.3 51.6
23C: C39% 38.6 46,6 75.5 83.2 35.7 39,6  60.1 60.0
Teberau Cl129%* 1.0 2.4 2.3 5.0 1. 2.0 i.7 3.4
river ns1 1.3 0.2 2.4 ‘0.2 1.3 0.2 2.6 0.2
(275 km?) No irrvigation’ No irrigation No jrrigation No irrigation
Total 90.1 168.6 79.8 128.0
24A: C4Q* 1.8 5.3 3.6 9.3 1.7 4.5 2.7 6.8
Johor ‘D53 0.4 0.1 0.7 0.1 0.4 0.1 1.1 0.1
barrage site D52 0.9 C.4 1.3 0.3, 0.9 0.4 2.6 0.3
(1,085 km?) Irriga~ Irriga- Irriga- Irriga-
tion 1.0 tion 1.0 tiom 1.0 tion 1.0
. singapore 319.0 407.0 277.0 382.0
Total 328.9 423.3 286.0 396.6
24B: Cl26% 1.0 il.6 2.1 20.7 1.0 9.1 1.5 13.8
(1,405 km?) D51 1.2 0.2 2.3 0.1 1.2 0.2 2.4 0.2
D52 0.9 0.4 1.3 0.3 . 0.9 0.4 2.6 0.3
No irvigation = No irrigation No irrvigation No irrigation
Total 15.3 26.8 12.8 20.8

Remarks; The value without #* is net withdrawal, but the value with * is’
source water demand (i.e. no return flow is taken inte account).
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Table 107 POTENTEAL DAM SITES (1/6)
: Catchment Annual
Basin Area Inflow
State No. ‘Name of Dam (km?) (106 m3/y)
Perlis 1 Timah Tasoh 150.0 127
' Buloh 13.0 11.0
Serai 10.0 8.5
Arau 50.0 42.3
Kedah 2 Perangin 4.8 6.9
Nylor 4.4 6.2
Saga 1.6 2.2
Ayer Tawar 10.8 15.4
Ulu Melaka 7.2 10.3
Chenang 6.5 9.2
Kedah 3 Tok Kassin 14.0 _15.8
Agon 25,0 28.3
Rechil 19.0 21.5
Kah Ing 18.0 20.3
Ayan 16.0 18.1
Badak Temin 114 129
Ahning 120 136
Sari - 61.0 68.9
Durian 75.0 84.8
Kedah 4 Simpahan 15.6 19.5
_ ~Sung Kap 10.9 13.7
Kedah 5 S. Ma 24.0 31.8
Beris 115 153
Kerik 20.0 26.5
Charok Kasai 10.0 13.3
Charok Sama Gajah 23.0 30.5
Weng : 37.0 49.1
" Legong 44,0 58.3
Merbok - -
Naok o - -
Charok Tebar 38.0 50.4
Chiak 23.3 30.9
Tawa-Muda 135 179
Rentan 31 41.1
P. Pinang 6 Mengkuang (1) - -
: Mengkuang {(2) 3.89 5.8
Kulim 128 191
Kedah Sira 28.6 42.8
Kedah & Perak 3 Kerian 111 166
Perak Selama 78.9 - 118.2
Bintang - -
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Table 108 POTENTTAL DAM SITES (2/6)

Cat chment .Annual
Basin Area Tnflow
State No. Name of Dam n (km2) {106 w3/v)
Perak | 9 Tugoh-Tupai . - -
9~4 (1) 23.0 31.1
9-A (2) 14.0 18.9
9-A (3) : 11.5 i5.5
9-A (4) 12.0 16.2
Perak 10 Rui (1) 215 204
Rui (2) - -
Berok 113 107
Kual ' -~ -
10-4 (1) 36.0 34.1
10-A (2) 13.5 12.8
10-A (33 8.5 8.1
Kinta-A 42.5 40.3
Kinta-B 155 147
Perak i1 Bil . - 26,0 28.7
Geling 55.7 61.4
Chenderiang 198 - 218
Sungkai ‘ 193 213
Selangor 13 Selangor : 201 238
' Batang Kali 48.5 57.3
Selangor 14 Cherakah 5.6 4,2
Subang 2.7 2.0
Lambeng 0.9 0.7
Selangor 15 N.. Hummack 7.7 7.2
' Gombak 88.0 81.8
Selangor 16 Long ’ 12.8 11.4
Semenyih 53.7 47.8
N. Sembilan 18 Terip 23.0 21.1
: Pantai (Headworks) 17.0 15.6
18-A 5.0 4.6
18-B 18.5 17
N. Sembilan = 19 19-A (Keru) 18.5 13.9
Melaka 20 Ayer Beberas 14.0 7.4.
' Baghuddin - -
20-C 4,0 2.1
20-D 5.5 2.9
N. Sembilan 21 Pelangi - 16.0 10.0
' Kepis ' o 53 33.1
Gemas : 114, J1.1
Muar 209 130
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Table 109 POTENTIAL DAM SITES (3/6)

Catchment Annual
Basin : Area Infilow
State No. - Name of Dam {km?) (106_m3/y)
N. Sembilan 21 Jelai _ 190 119
21-A 10.0 6.2
Z1-B 9.5 5.9
Palong Upper 277 173
N. Sembilan 21 Palong 316 197
& Pahang
Johor 21 Palong lower ' 341 : 213
Johor 21 Muar Barrage 5,300 3,307
Muar (2) _ 2,890 1,803
Johor 23 Pelentong 22.1 23,8
Senai : 23.5 25.3
Johor 24 Pengeli ' 143 136
Linggiu (A) © 237 225
Linggiu (B) - -
Selayut 53.5 50.8
Kepala Orang 14.8 - 14.0
Semangar : 160 152
Semangar Barrage - -
Johor Barrage 1,085 1,030
Johor 741 703
Johor 25 Sedili - oo .-
Ulu Sedili Besar 227 248
Johor 26 Jaman 18.5 25.1
Mayong _ 58.9 80.0
Johor _ 27 Remedon - 197 229
Kahang 243 282
Medek _ 215 249
Temehel o 31 36,0
Pahang 27 . Kemelai : 44 51.0
Anak Endau 36 ~41.8
Anak Endau Weir 180 209
Pahang 28 ‘Pontian Weir 170 152
Jeram (Lower) ‘ 470 421 -
Sekin 170 152
Jekatih 343 307
Pukin 138 124
-Kepasing 144 129
Jeram (Middle) 400 358
Jeram (Upper) _ 335 300
Aur 7 97 87
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Table 110 POTENTEAL DAM SITES (4/6)

Catchment Annual
Basin Area - Inflow
_State : No. Name of Dam (km?) (109 m3/y)
Pahang 29 Merbo 15.8 19.3
Merchong 90.5 110.3
Pahang _ 30 Nengtiga Weir 125 110
: Maran 25,000 21,925
Bera Lower ' 316 277
Bera Upper 86 75.4
Teris 1 130 167
Teris 2 150 132
Teris 3 120 105
Kelau 1 710 623
Kelau 2 330 289
Kelau 3 320 281
Bentong Lower 650 570
Bentong Upper 590 517
Telemong - 360 316
Benus 93 82
Pahang 30 . Perting 88 77
: Tekam 400 351
Tembeling Lower 5,150 4,517
Tembeling Upper 2,850 : 2,420
Tahan ' : 380 333
Lipis 450 - 395
Dayang ' 7.0 6.1
Sia 62 54.4
- Liamg 1 : 240 211
Liang 2 - -
Sempam Baru - -
Tanum 1 s 730 640
Tanum .2 600 526
Tanum 3 _ 460 403
Pahang 30 Jelai Kechil ‘ 890 781
Telom : 1,200 1,052
K. Bertam : 352 308
Ulu Lemoi 62.0 54.4
K, Serau : 111 _ 97
Kechau 540 : 474
Lompat 1 180 158
Lompat 2 ' 90.0 78.9
Kerau S 260 175
Tembeling Upper 2 840 737
Tekai Upper 2 : ' 910 ' 798
Kiol _ 60.0 52.6
Seboi _ 70.0 6l.4
Jenalik 100 88.7
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“ Table 111 POTENTTAL DAM SITES (5/6)
i Catchment Ammual
. Bagin ‘Area Inflow
State No. Name of Dam (km?) (106 m3/y)
Pahang 30 Serau - 670 588
Jelal - 3,060 2,684
Telom Upper 1,180 1,035
Bera . 258 226
N. Sembilan 30 Kongkoi 53.8 47.2
Lower Kenaboi . 118.4 103.8
Upper Kenaboi 41.8 36.7
Teriang 60.0 52.6
Pahang 31 Kuantan 128 249
Kenau i10 214
Chereh 147 285
Kuantan Upper 167 325
Trengganu 32 Kemaman 209 314
: . Cherul 387 581
Trengganu 33 Paka 105 139
Trengganu 34 Kelmin {Diversion) 35.6 60.9
Jengal Upper 90 154
Jengai Lower 116 199
Loh & Datok 211 361
Trengganu 35 Kerak 26.2 47.6
Gali 17.8 232.3
Marong 11.4 20.7
Asing 29.3 53.2
Trengganu 36 Utlu Trengganu 420 819
Upper Trengganu 5 1,000 1,951
Nerus 1 86.7 169,2
Nerus 2 63,7 124.3
Kasar 1 40 78
“Kasar 2 -30.8 60.1
Telemong 1 - 96.3 187.9
Telemong 2 58.3 113.7
Telemong 3 50.4 - 98.3
Sekayu 45.3 88.4
Lalang = . . 72.73 141.1
Chah (Viversion) 25.3 49.4
Pelong 1 68.9 134.4
Pelong 2 22.6 44,1
Kelasah 35.8 69.8
Trengan- 1,975 3,853
Trengganu 37 Cuntong 62.2
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POTENTIAL DAM SITES (6/6)

Table 112
Catchment Annual
. Basin Avrea Tnflow
State No. Name of Dam (km2), (106 w3/y)
Trangganu 38 Angga’ 79,0 130.7
Pelagat 41.3 67.8
Tenang 14.4 23.6
Kelantan 40 Kelantan Barrage 12,100 17,787
Kembu - : -
Sokor 220 © 323
Dabong (Galas) 7,480 10,996
Nenggiri 3,940 5,792
Rek - -
Jeram Panjang (Lebir) 2,474 3,637
Jeram Kiak 2,290 3,366
Tualaig 2,480 3,646
Nal 136 200
Pergau 1 227 334
Pergau 2 1,420 2,087
Kelantan 41 Jelok 18,0 26,5
' Golok 63.6 93.5

- p-115



| FEATURES OF DAM (1/46)

Table 113
The State of  parlis Catchment Area (km?) S 50.0
Basin No. 1 Annual Discharge (106 m3/y)-_ 42,3
Name of Dam: Arau Purpose: IR
Maximum Alternative
Features - _ Scale 1/19 2/19 4719
Net supply capaéity (106 m3/y): 35,8 35,8 - 15.4
Active storage (100 m3) 37.1 . 37.1
Gross storage (106 m3) 38.6 38.6
Reservoir surface area (km2) 2,0 2.0
Dam volume_ (106 m3) 0,24 0,24
Potential annual energy (MWh) 1,246 1,246 522
Project Cost (M$106)
Dam = 15.8
Engineering & administration 1.6
Land & resettlement 0.2
Physical contingency 7.4
Total dam projéct cost 25.0 10.8
Table 114 FEATURES OF. DAM (2/46)
The State of Perlis Catchment Area (km2) . 150
Basin No. 1 . Annual Discharge (100 wm3/y): 127
Name of Dam: Tima Tasoh Purpose: TR, WS, (FM)
Maximum ‘Alternative
Features Scale 1/19 2719 4719
Net supply capacity (106 m3/y): 78.8 200 20,0 *20.0
Active storage (108 md) 33.5 6.0
Gross storage (106 m3) 38.0 10.5
Reservoir surface area (km2) 17.0 11.0
Dam volume (105 m3) 0. 15
Potential annual energy (MWh) 348.4 348.4  348.4
Project Cost (M$1OGj SR
_Dam : 9.7
: Englneering & ddminlstratlon : 1.0
Land & resettlement 0.1
Physical contingency 3.2 : ———
' 14.0 14.0  14.0

Total dam project cost

Remarks; *:

For recommended plan
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Table 115

Total dam project cost e

Remarks; *: For recommended plan

FEATURES OF DAM  (3/46)

. The State of Kedah Catchment Area:(kmz) : 10.8
Basin No. 2 Annual Discharge (106 m3/y): 15.4
Name of Dam: Aver Tawar Purpose: g

_ Maximum Alternative
Features Scale 1/19 2/19 &/19
Net supply capacity (106 3/y): 10,0 10,0 10.0  *¥6.0
Active storage (106 m 3y 8.24 . 8.24 - 2.0
Gross storage (108 wd) 8:56 8.56 o
Reservoir surface area (km2) 0.5 0.5 0.3
Dam volume (106 m3) 2.9 2.9 —
Potential ammual énevgy (MWh) . - —— -
Project Cost (M$109)
Dam _ 152.9 152.9 : 91.7
Englneerlng &, admlnlstratlon : 15.3 15.3 o 9.2
Land & resettlement 0.1 00 0.1
Physical contingency 50.5 50.5 . : ] 30.3
218.8 218.8 131.3

pP-117

Table 116 FEATURES. OF DAM  (4/46)
The State of Kedah Cdtchment Area (kmz) - 4.4
Rasin No. 2 Annual Discharge (106 3/y): 6.2
Name of Dam: Nylor Purpose: IR :
_ _ Maximum Alfernative _
_ - Features . Scale- '1/13 _.2/19 4/19
Net supply capacity - (106 m3fy): 3:5 .- 3.5 0 - 2.0
Actlve gtorage (106 m3) 3.4 3.4
Gross storage L (106 m3) 3.5 3.5
Reservoir surface area. (kmZ) 0.20 0-20'
Dam volume = . (108 m3) 0.38 0.38
Potential annual energy (Mwh) 61.0 - 61.0 =
Projéct Cost {(M$105) _
Dam ' : 25.31 5.8
Englneerlng & adminlstratlou : 2.53 0.6
Land & resettlement ‘ i 0.02 - 0.1
Physical contlngenqy L 5 .. 8.36 1.9
Total dam project cost : .36 22 '8'4



Total dam proJect cost

Remarks; *:

'Table 117 FEATURES-OF DAM  (5/46)
The State of ‘Kedah Gatchment Area (km?) s 2
Basin No. 2 : Annual Dischavge (106 m3/y) 10.3
Name of Dam: Ulu Melaka Purpose. IR
o Maximum -Alternative
- Features o Scale 1719 .2/19 4719
Net supply capacity = (106 m3/y): 5.7 5.7 8.7 #5.0
-Active storage (106 nl) _ . 5.50 5.5 2.0
Gross. storage (106-m3) : T 5.7 e
Reservoir surface area = (km?) 1.0 1.0 ' 0.3
Dam volume (106 md) . "0.57 0.57 . —
Potential annual energy (MWh) H 153 153 © 153 b4
Project Cost (M$106)
Dam : : 0.7 B 8.3
Englneerlng & admlnlstratlon : 1.1 o 0.8
“Land & resettlemenL s _ : 0.1 - 0,1
Phy51cal contlngency : 3.5 2.8 S
[ =
10tal dam project cost 15.4 15.4 1.9
Remarks; #*: For recommended plan
“Table 118 FEATURES OF DAM . (6/46)
Tﬁe State of - Kedah Catchment Area (kmz) 120
Basin No. SR Annual Discharge (106 - /y) 136
Name of Dam: Ahning Purpose: IR, WS
e Maximum . Alternative
, _Features : Seale . 1719 - 2/19 : 4/19
Net supply capacity _(106 3/y) 100.4 100,46 100.4 *73 0
Active storage (100 w3) 116.6 116.4 R 27.0
.Gross storage A(IOG m3) i 120.0 120.0 .1- . s
Reservoir surface area (km?) 12,0 0 T | . 10.0
Dam volume _ (106 n3) (.88 ~0.88 R e
Potential annual energy (Miwh) 3,499 3, 499 3,499 2,544
Prolgct Cost (M$106)
. Dam : : 49.1
Englneerlng & admlnlstratlon : - h.9
“Land & resettlement - - R ¢ P}
Physical contingency ' : 15.9 e -
70.0 70,0 5i.1

For recommended plan
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FEATURES - OF DAM

Table 119 (7/46)
The State of Kedah Catchment Area (km2) 3 114
Basin Noi .t . 3 Annual Discharge (106 m3/y): 129
Name of Dam: . Badak Temin ° Purpose: IR, WS : :
S Méximum Altefuétive )
Features Scale 1/19 2/19 4/19
Net supply capacity - (105 m3/y): 951 95.1 95.1  %59.0
Active storage (100 m3) :  137.0 137.0 19.0
Gross storage 0% m3) :  140.0. 140.0 —
Reservoir surface area (km2) 9.5. 9.5 : 4.0
Dam volume (106 m3) 0.84 0.84 e
Potential annual energy (MWh) t 3,314 3,314 3,314 2,056 .
Pr01ect'Cost_(M$106)
Dam
Engineering & admlnlstratlon
Land & resettlement
Physical contingency
Total dam prDjeCt cost 34,0 34.0 21.0
_Remafks; *: For récommended'plan
Table 120 FEATURES-OF"DAM (8746
The State of Kedah Catchment Area (km2) : 61.0
Basin No. - . ¢ g3 Annual Discharge (106 3/y): 68.9
Name of-Dam: Sari Purpose: :
A Maximum " Alternative
Features E Scale’ 1/19 2/19  4/19
Net supply capacity (106 wd/y): "50:8 '50.8 50,8 - *38.0
Active storage '(106-m3) '73.2 73.2 ' 14.0 o
Gross storage (106 m3) 750 0 7500 .
Reservoir surface’ area (ka);_: : 5.1 L S : 1' 3.0
Dam ‘volume (106 m3)‘ 0.37 ' 0.37 e
Potential annual energy (MWh) 191,635 - 1,635 . 1,635 1,223
Project3Cqst.(M$106)
Dam - : :
Englneering & administration B
Land & resettlement : L
'-Physical contingency B S
Total dam progect cost : : 3.0 L3

Remarks; *:

For recommended‘pién

P-119

23.0



Table 121 FEATURES_OF.DAM_ (9/46)

'The State of Kedah : - Catchment Area (kmz) T . 7500
Basin No. 2y o Annual Discharge (106 m3/y) 84,8
"Name of Dam: Durian - : Purposes IR, WS : :
S -  Maximum . Alternative .
Features. - Scale . 1/19 2719 4719
Net supply capacity (106 m3/y) 63.0 63.0.  63.0  %45.0
Active storage (106 w3) 87.8 87.8 17.0 -
Gross storage : (106 m3) 90.0 90.0 ' e
Reservoir surface area (kmZ) : 6.3 6.3 - . : 3.0
Dam volume (105 w3) : . 0.55 . 0.55 R

Potential annual energy (MWh) 12,027 2.027 2,027 1,223

Project GCost (45106)

Dam -

Engineering & administration
Land & resettlement

Physical contingency

. Total dam project cost 1 S 35,0 35.0 25.0-

Remarks; *: For recommended plan-

‘Table 122 . . FEATURES OF DAM (10/46)
The State of - Kedah~ = Catchment Aréa (km2) i -15.6
‘Bagin No. : b : Annual Discharge (106 3/y): .19.5
Name of Dam: 4-A (Simpahan) Purpose: . IR, WS
Sk - . : Maximum ﬁ' Alternative
_ _Features - 7 ‘Scale - 1/39 .+ 2/19 4/19
Net supply. capacity (106 mgfy): 'f21i2‘f So21.2:
Active storage (106_m3)5 : 15.0 15:0-
Gross storage ‘ (106 m3) 1 - 15.5 SRR & o
Reservoir surface area (kw?) . : (.81 0.81
Dam volume’ (100 3) : 2,03 2.03
Potential annual energy (Mwh) - - 1,300 - 1,300 .
Pfoject‘Cost-(M$106)_
Dam :
Engineering & administration :

Land & resettlement : :

Physical contingency

Total dam project cbst : 17:0-
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Table 123

The .State of
Basin No.

Kedah
5.

FEATURES OF DAM (11/46)

Catchment Area (km?2)
Annual Discharge (106 mB/Y)

Remarks; ®:

Name of Dam! Naok.& Reman dams - Purposet R, ws
Maximum Alternative
FeaLures . _ Scale 1/19 2/19 4/19
Net supply capac1ty (106 3/Y): 312.0 350.0 -350.0 #350.0
Active storage (106 m ) .
Gross storage : (106 ™ ) s
Reservoir surface area (km2)
Dam volume (106 m3) :
Pntentlal annual energy (MWh) 10,869 10,869 10,869 10,869
Project Cost (M$106)
Dam
Engineering & adminlstration
Land & resettlement
Physical coatlngenqy ‘
Total dam prOJect cost 122.5 ..122;5 122.5 - 122.5°
Remarks; *: For recommended plan
Table 124 FEAfURESrQF‘DAM”(12/46)
The State of .Kedah Catchment Area (kmz) © 115
Basin No. _ 5 Annual Discharge (105 3/y) 153
"Name of Dam: Beris . _ Purpose: IR, WS
Maximum Alternative
Features ‘ Scale * 1/19 2/19 4/19
Net supply capacity _(106 3/y)= 105, 9 75.0 55.0 . %55.0
Active storage (100 m3). 76.6 21.2 215.0
Gross storage - (106 m3) 80.1 24,7 e
" Reservoir surface area (km - 5.9 4.0
Dam volume : (10% nd) _ . . 0.15 -
Potential annual energy (MWh) ¢ 3,400 2,408
PrOJect Cgst (M$106)
Dam ' :
Englneerlng & administration :
Land & resettlement. :
Phy51ca1 contingency : L _
Total dam project cost : 25.0.- -~ - 18,0 - 19_0

For recommended plgﬁ
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Table 125

P-122

FEATURES ‘OF DAM  (13/46)
The State of " Kedah 'Catchment Area (kmz) 135
Basin No. ¢ - 5 Annual Discharge (106 m3/y) 179
Name of Dam: Tawar Muda -Purpose IR, WS
_ Maximum .__Alternative
Features . Scale 1/19 - 2/19 4/19
Net supply capacity (106 m3/y) 141.3 5.0 - 7507 T 75.0
Active storage (106 m3) 126.0 20.8
Gross storage (106 m3) 130.0 24.9
Reservoir surface area (kmz)_ : 7.6
Dam’' volume _ (106 m3) 0.39 ’ o
Potential annual energy {(MWh) : T 2,613 2,613 2,613
PrOjGCtNCOSt.(M$106)
* Dam ?5.8
Engineering & administration 2.6
Land & resettlement 0.1
Physical contingency B.5 - ' _
Total dam project cost 37.0 3.6 37.0
‘Table 126 FEATURES OF -DAM ( 14/ 46)
‘The State of " Kedah - Catchment Area (km?) : b4
Basin No. - : 5 Annual Discharge - (106 m3/v) " 58.3
Name of Dam: - Legong Purpose: IR, WS : =
. ) ‘ ‘Maximum - Alternative
Features | . .- Scale 1/19 ; - 2/19 4/19
Net ‘supply capacity -(106 3/y> b5k 45.0 45.0
Active storage (106 m3) 43,8 43.8 '
Gross storage . (106 m3) 45,1 45.1
Reservoir surface area (km?) : 4,5 4.5
‘Dam ‘volume (10® m3) 0.33 S0.33
“Potential annial energy (MWh) 1,176 1,176 - 1,176
Project Cost (M$166)
Dam : 22.0
Engineering & administration : S22
Land & resettlement : 0.1
"Physical continpency 5 7.7
Total dam project cost s 32.0 £ 32,0



‘Table 127

'FEATURES OF DAM

(15/46)

The State of Kedah Catchment Area (km?) :37.0
Basin Ne. : g Anniial Discharge (106 m3/y): 49,1
Name of Dam: Weng Purpose: IR, WS
R Maximum Alternative
Features : . Scale 1/19 - 2/19 4119
Net supply capacity (108 m3/y): 38,0 38.0
Active storage (106 m3). 36.8 36.8
Gross storage (1Q6'm3)‘ 37.9 37.9
Reservoir surface area _(kmz) o 3.8 3.8
Dam volume (109 md) 0.27 o 0.27
Potential annual energy (MWh) 993 993
Projebt”Cost (M$105)
Dam ' . 18.6
Engineering & admlnlstratlon 1.9
Land & resettlement 0.1
Physical contlngency _ s 6.4
Total dam project cost : 2?'0
- Table 128 - FEATURES,OF-DAM (16/46)
The State of Kedah Catchment Area. (kmz) ;. 38.0
Basin No. - &1 - - '§ .. ‘Annual Discharge (10% m3/y): 50.4
Name of Dam: Charok : Tebar Purpose: . IR, WS .
R Maximum Alternative
-Features : o Scale ’ ' 1(19_ 2/19 4/197
Net SUpply ‘capacity (106 3/y) ‘ 39,0 39.0
Activeé ‘storage (106 m3) P 37.8 37.8
Gross storage (106 m3) : . = 38.9 38.9
Reservoir surface area (kmZ) : 3.9.¢ . “3.9
Dam volume (105 m3) : 0,29 0.29
Potential annual energy (MWh) : 1,019 1,019
Project Coét (M$105)_ B
Dam B - s 19.1
Engineering & administratlon : ~1.9
Land & resettlement _ ! 0.1
Physical contingency. : 5.9
L N i 7.0
“Total dam project cost : : q B
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- Table 129 ° FEATURES ‘OF DAM (17/46)

The State of Kedah Catchment Area (kmZ) : 23.3
Basin No. : . 5 : o Annual PDischarge (100 m3/y): 30,9
Name of Dam: Chiak - - - Purpose: IR, WS ' '
T _ . Maximum Alternative
Features : § Scale 1/19° 2719 4719
Net supply capacity - (106 m3/y): - 24,0 24 .0
- Active storage (100 m3) 23,2 23.2
‘Gross storage (106 m3). 23.9 23.9
Réservoir surface area (km2) .= = 2.4 2.4
Dam volume ' (106 'm3) 0.18 0.18
Potential annual energy (MWh) R 838 . 838

Project Cost (M$109)

Dam . . : 11.7
Engineering & administration : - 1.2
Land & resettlement - : : 0.1
Physical contingency : 4.0 -
Total dam project cost H - 17,0
Table 130  FEATURES OF DAM  (18/46) .
The State of Kedah _ Catchment Area  (kmZ) i v 3.89
Basin No. @ G : S Annual Discharge (106 3/y) 5.8
Name of Dam: Mengkuang Scheme ‘ Purpose: Ws - - : :
- : ' = Maximum : Alternatiye_
Features L : Scale 1/19 2719 4/19
Net supply capacity (106 3/y) A ‘ % 23,7 . 23,7 23.7
Active storage S (10 m3) e e 237 .
Gross Storage (106 m3) S
Reservoir surface avrea (kmdY - : - . 1.90
‘Dam volume - 106" m3) : oo : R
Potential annual energy (MWh)  : - 3350 335 . 335
‘Project Cost (M$106)
Dam : ' :
Engineering & administration H
Land & resettlement. :
Physical conti_genpy ) _ - _ . L
Total dam project cost . 55500 - ¢ 55.00  55.0

‘Remarks; *: For recommended plan
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“Table 131

The State of rPerak

FEATURES OF DAM

(19/46)

Catchment Area (km2) - _ 29

Basin No. - : g

Basin No.. 8 Annual Discharge (106 m3/y) 42.8 -
Name of Dam: Sira Purpose: WS, IR ° :
S Maximum Alternative
B Features : e Scale 1/19 2719 . 419"
Net’éﬁpply,bapacity (16° md/y): 47.0 47.0 7. 9 _—
Active storage (105.m3)' : : '

Gross storage (106 m3)
Reservoir- surface area 7(km2)
Dam . volume (10 m3)
Potential annual energy (MWh)
Project Cost (M$106)
Dam -
Engineering & adminlstratlon
Land & resettlement’
Physical contingency . :
. “Total dam project: cost : 178.0 - 176.1
Table 132 - FEATURES OF DAM  (20/46)
The State of pé}ak' _Catchment Area (kmz) : 0112

Annual Discharge (106 3/y)'. 166

Remarks; *:

Name of Dam: Kerian: Purposa. WS, IR
RIS Maxidum - ___Alternative o
_ " Features L - Scale’ 1/19 219 4719 .
Net. supply capacity - (106 3/y) 148.0° 134,00 1441 #40.0
Active storage (106 w3) 122.3 - 122.3 : - 9.0
Gross storage (106_m3) 125.7° . 125.7 R
Reservoir surface. drea (kmz) : ©3.63 3,63 o 1.0
Dam’ volume .. (106 w3) 8.75 _'8.75 S e
Potential annual energy (MWh) ¢ 18,201 ~18,201 R
PrOjECt.Cbst (M$106)' T AR
Dam' ' S : 94823 . - 237.9
Engineering &, adminlstratlon s S TA% B e 3.8
Land &_resetglement : H SN S 0.1
~Physic¢al ¢ontingency SR S . 3130 12,5
 Toté1[dém'ﬁ;6jEct'é0st e ’-1;356.2 o 541;4' 54.3

For_récdmmended;plan-f n
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Table 133 FEATURES OF DAM  (21/46)

The State of . Perak Catchment Aréea (kmZ) s 215.0

Basin No. @ w0 Annual Dlscharge (10 m3/y) 204
Name of Dam: Rui ‘ - PurPOSe IR, WS .

. _ . Maximum ' Alternative

Features : . Scale 1719 2/19 4719

Net supply capacity- (106 3/y) 163.0  163,0 163,0 %140.0-
Active storage (106 m ) P 153,5 - 153.5 o
Gross storage (105 m 3H 166.4 166.4
Reservoir surface area (km?) : 3,8 3,8
Dam volume €106 m3) 5,54 5,54
Potential ammual energy (MWh) : 3,387 3,095 3,095

Progect Cost (M$106)

Dam . : 531.6

Englneerlng & administration : . ... .. 53,2

Land & resettlement : : 0.4

Physicql_pqpﬁinggncy : 175:5- 3 :
Total dam project.cost : o - 760,6 - 760.6 447

Remarks; *: Tor recommended plan

Table 134 < FEATURES OF DAM  (22/46)

The State of Perak -« . - Co Catchment Area (km?) . 155
Basin No. : 0. - e Annual Discharge (lO6 3/y) 147
Name of Dam: Kinta - B - 'Purpose. Ws, IR -
PR, _ © .+ .. - Maximum ' . Alternative
_Features ._::“'“ S Scale. _1/19"l 2119, 4/19
Net supply capacity - (106 n3/y): ¢ %55,00 37,0 35.0
Active storage - S (105m3) - : 53,0 .27.0 . 25.0
Gross storage . o (106 m3) o . — :
.Reservolr surface area (km?) Cot , ‘ 2.0

Dam volume 0% m3) : . .
Porential annual energy (Mwh) PO .

Project Cbst (M$106)

254, 8 118.2 1085

. Dam : *' :

. Englneerlng & administration : ‘ P 25,5 11.8. ., 10.9
Land & resettlement : _ 0.1 .. 0,1 0.1
Physical cqntiﬁgeqcy _ B N 84,1 TBQ{Q.'i'BS.B

Total'dam,projeqt'cost s .. 364.4 :169.1 “155.3

Remarks; *: For recommended plan . :
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Table 135

“Total dam_brdjéét cost-

FEATURES ‘OF DAM  (23/46)
The State of Selangor Catchment Area (km2) 55.7
Basin No, - : S B Annual Discharge (106 m3/y) 61.4
Name of Dam: Geling Purpose: IR .
I Maximum Alternative
_ Features - Scale " 1/19 2/19 4/19
Net supply capacity = (106 m3/y): 32.3 .32.0 13.0
Active storage (106 m3) 29.5 29.5
Gross storage (106 j) 36.2 36.2
Reservoir surface area (km2) 1.0 1.0
Dam volume - (106 m3) .93 0.93
Potential annual energy {(MWh)
Project Cost (MSIOﬁJ
Dam : 62;0
Engineering & admlnlstratlon 6.0
Land & resettlement 0.0
Physical contingency 21,0
Total dam project cost 89.0 36.0
Table 136 FEATDURES. OF DAM (24 /46)
The State of  Perak Catchment Area (kmz) ; 26.0
Basin No. i . 11 Annual Dlscharge (106 3/y) 28.7-
Name of Dam: Bil Purpose: o :
oo Maximum’ Aiternative _
Fedtures o Scale’ = 1/19 . 2719 4719
Net supply.capacity (106 _m3/y):_ 150 )
‘Active storage (10% m3) 13.0
Gross storage . (106 w3) 16.1
‘Reservoir surface area (km?2) 0.2
Dam’ volume (105 w3) 06.77
Potentlal annual energy (MWh) :
Pro;ect Cost_ (M$106) fﬁL
' Dam . g : 52,0
*Englneerlng & adminlstratlon . <5500
Land & resettlement : 0.0
Phy31qalncont;ngency ' : i _17.0.
74,0

o Peizz



_Table 137 FEATURES OF DAM  (25/46)

The State of Sélangor ' Catchment Area (kmz) t 2193
Basin No. : - 12 Annual Discharge (10 m3/y) 213
Name: of  Dam: Sungkai BRI Purpose: IR S
R : R Maximum ' Alternative

" Features : _ Scale 1/19 . - 2/19 4/19
Net supply capacity (106 m3fy): .172.0 - 100.0 ‘ —— e
Active storage (10 m3) K 178.4 - 76.6 : -
Gross: storage (106 m3)y 1906.0 99,7
Reservoir surface area (kmZ) : 4.0 3.0
Dam volume (106 m3) SR 7.0 :
Potential amuual energy (MWh) 130,026 S -

roject Cost (M$106) .
Dam ' : 371.0

Engineering & administration 37.0

Land . & resettlement : 0.0

Physical contingency ' : 122.0

Total dawm project cost 530.0
Table 138 FEATURES OF DAM  (26/46)

The State of Selangor : Catchment Area- (km2) ‘ : - 201

Basin No. ¢ - 137 _ Annual Disc¢harge (IO6 w3/y): 238

Name of Dam:  gplangor : Purpose: y§ :

, ; o Maximum Alternative
Features =~ ° = Scale 1/19. 2/19 419

Net supply capacity (108 m3/y): %¥186.0 . 190.0 182.0

Active ‘storage (108 w3y K 270.0 - 275.0  263.0

Gross storage . (108 m3) 3 _ - e

‘Reservoir surface area  (kmZ) : L 60

Dam volume . : (106 3) : - .=

Potential annual energy (MWh)

Project Cost (M$100) _ - , .
Dam : : '378.3 402.0 = 352.6
Engineering &- administration ;. S 037080 40,2 35,3
Land & resettlement o S I B © 001 0.1
Physical cdntiugency _ : s 124.8 - -132.7- 116.4

Total dam project cost ~ & 54100 575.1 . 504.4

Remarks; *:  For recommended plan
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Total dam project cost

Remarks; *:

Table 139 ' FEATURES OF .DAM  (27/46)
The State of Selangor Catchment Area -(km2) 49.0
Basin No+ ! o 13 o Annual Discharge (105 m3/y): = 57.3
Name of Dam! Batang Kali Purpose: WS
_ Maximum Alternative _
Features Scale 1/19 - 2/19 4719
Net supply capacity (106 3/y) %45.0
Active storage (106 m3) 72.0
Gross storage (106 m3).
Reservoir surface area (kmz) ' 1.0
Dam volume (106 m3)
Potential annual energy {MWh}
Project Cost (M5$108)
Dam :
Engineering & adm1n1strat10n
Land & resettlement
Physical cqntlnggncy ‘
Total dam project'cost 76.0
Rematké; *: For recommended plan
Table 140: FEATURES OF DAM (28/46)
The State-ofi Selangor = Catchment Area (km?) - 1 :87.0
Basin No. 1. 15 . Annual’ Dlscharge (106 3/y) 81.8
Name of Pam: Gombak Purpose WS
Max1mum Alternatlve
beatures o _ _ Scale . _1/19 2/19 4/19
Net supply capacity . (106 m3/y): 65 1 ) *60.0‘ 60 O 20-0
Active storage ' (lO6 m3) 67, Q 28.0 28.0 28.0
Gross storage (106 m3) 72.2 . 3.0
Reservoir surface area (km?2)
Dam voluime _ (106 13)
Potential annual energy: (MWh) :
Project Cost (M$106) Dol
Dam | : 19.4
Englneerlng & administratlon : -,lp?
Land & reeettlement ' : 0.5,
Physical contingdncy LI e S

For recommended plan
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Table 141 - FEATURES OF.DAM  (29/46)

The State of Selangor - . ’ Catchment Area (kmz) : 53.7

Basin No. @ o : : Annual Discharge (106 m3/y):  47.8
Name of Dam: Se%gnﬁih - Purpose: WS S
. : Maximum .- _Alternative
Features e " Scale - 1719 2f19 4719
Net supply capacity (106 m3/y) 43.9- - - #43.9 “43.9
Active storage (106 m3) T 42,0 42.0 o
Gross storage (106 m3) 44,2 44,2
Reservoir surface area .(kmz) : 15.4 15.4
Dam volume S (108 m3) 1.1 1.1 .
Potential annual energy (MWh) : 2,501 2,501 2,501

Project Cost (M$106)

Dam :
Engineering & administration
Land & resettlement
Physical contingency

Total dam project cost : : 89.0 89.0

Remarks; *: For recommended plan

Table 142 FEATURES OF:DAM  (30/46)
The State of N. Sembilan .. . Catchment Area (km?) R 23.0
"Basin No. : 18 ' : " Annual Discharge (106 3/y) 21.1
Name of Dam: Terip ‘Purpose: IR,WS '
_ ' C Maximum Al ternative .

Features - o ~ 8cale '1/19 2/19 4119
Net supply capacity (106 m&,y): *41.4 38.0 - 25.0
Active’ storage .(106 m3)" : 43.1  40.0 - 26.0
Gross ‘storage (106 m3) ' ' _
Reservoir surface area " (km?2) : 4.1 - 4.0 2.2
Dam volume (106 md) ot ‘ - R
Potential annual enexgy {MiWh) : 1,443 1,376 149

Pfoject Cost (M5106)

Dam .

Engineering & administratlon
Land & resettlement :
Physical contingency _ :

. o

Total dam project cost P ' S 21,3 . 19:0 13.0

Remarks; #: For recommended plan
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Table 143 FEATURES OF paM  (31746)

The State of  N. Sembilan - Catchment Area (kmz) S 209

Basin No. o 21 ' " Annual Dlschalge (106 m3/y): 130
Name of Dam! Muar . Purpose ’ WS
o _ Maxinum Alternative.
Features : . Scale 1/19 2/19 4419
Net supply capacity . -(105 m3/y): _ _ 36:5
Active storage S (106 w3y 36.0
Gross storage (106 m3) o
Reservoir surface area (km?) : g.gs
Dam volume (106 m3) 1 292' ‘
Potential -annual energy (MWh) s
Project Cost (M$109)
' 13.5
Dan . . 1k
Engineering & administration 0'1__
Land & resettlement 4'5
Physical contingency TR
Total dam project cost : ' " 19.5

Remarks; *: For recommended plan

Table 144 = FEATURES OF DAM  (32/46)

The State of Melaka & Pahang Catchment . Atea: (kmz) 5"316
Basin No. ¢ 21 ' _ Annual Discharge (106 3/y) ‘197
Name of Dam: Palong i Purpose: - §s, IR
_ R  Makimum . Alternative
Fedtures =~ - B - Scale,- 1/19 S2/19° - 4/19
Net supply capacity (106 .m3/y): ‘ . 107.0 46.0 20.0
Active storage (106 m3) . 14050 56.0 30.0
Cross storage (106 m3) . 149.0° o
Reservoir surface area ~ (kmZ) . Y/ 2 A
Dam volume N (106 wd) . .. D.16
Potential annual energy (MWh) : 1,846

Project CoStV(MSIOQ)ﬁ

Dam =~ : L 18.4 110250943
anlneerlng & adminlstratlon : N - T R R | - 0.9
Land & resettlement : 0.1 1.0 0.1
'Physical contlngency : : I : el 3.7 ~ 3.1
Total dam project cost : '-,26;5_ 16.2  13.4

Remarks; *: For recommended plan
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Table 145 FEATHRES. OF DAM (33/46)

The State of Johor Catchment Area (kmz) 160

Basin No. : 24 Annual Discharge (106 m3/y) 152
Name of Dam: ~ Semangar - Purpose:  ys, IR ' o
T _ Maximum . Alternative
Features - ' Scale - 1/19 2719 4/19
Net supply capacity  (106-m3/y): -  *123.0 123.0. 123.0
Active storage (106 w3) : . 137.0 '137.0 - 137.0
Gross storage (106 w3) o 140.0 140.0 140.0
Reservoir surface area (km2) : o 22.0 S
‘Dam volume _ (108 wm3)

Potential annual energy. (MuWh)

Projéct Cost (M$100) _
Dam : ' : 26.1

Engineering & administration. _ 2.6
Land & resettlement : 15.7
Physical contingency : 9.2 _
Total dam project cost : | 53.7 _ .53.? - 53.7

Remarks; *: For recommended plan

Table 146 = FEATURES OF DAM  (34/46)
The State of Jého: - Catchment Area (kmz) i 237
Basin No. 24 Annual Discharge (106 m3/y) 225
Name of Dam: Linggiu-Jengeli Purpose: WS :
: _ . Maximum ' 'Altérnative -

Features : ____Scale 1/19. 2/19 4/19
Net supply capac1ty '(106 3/y) _ . ®%182.0 _182,0j'_182.0
Active storage (105 m3) -7 203.0 203.0 ©203.0
Gross storage (106 m3) . .207.0 207.0  207.0
Reservoir surface area (km?) : ' . 30.0
Dam- volume (106 m3) :

Potential annual energy (Mwh)

Project. Cost (M$106)

Dam o : 16.8
- Engineering & administration = : L 1.7
© Land & resettlement o : o - 1.0
PhYSical contingency S _ _ 5.8 ]
Total dam project cost IR ' - 25.3 __25;3:.:.25.3

Remarks; *: For recommended plan .
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- Table 147 FEATURES OF DAM  (35/46)

The State of Jchor : : Catchment Area (kmz) v 143.0
Basin No. ¥ 24 ' Annual Discharge (106 m /y) 136
Name of Dam: Pengeli Purpose: WS
o e Maximum _ Alternative
Features ) : Scale /19~ 2/19 4/19
Net supply capacity (106 m3/y): : %84.0
Active storage o (106 m3) 65.0
Gross storage (106 m3) _
Reservoir surface area . (km?) : S 11.0
Dam volume (106 w3) :

Potential annual energy (MWh)

froject'COSt (M$109)

Dam . _ : 21.1
Engineering & administration - . 2.1
Land & resettlement : : -0.2
Physical contingency : . 7.0

Total dam project cost : E 30.4

Remarks; #: For vécommended plan

. Table 148 FEATURES OF DAM (36/46)

The State of .'JOhor'  4 Catchment Area (km2)’ R 227 

Rasin Ne. ' 25 . - Annual Discharge (106 3/y) 248

Name of Dam: Sedili’ . Purpose WS R

R _ - Maximum ) Alternative .
Features R Scale _1/1% 2719 _4/19

Net supply capacicy - (106 md/y): . %164.0. . 1640 ...110,0

Active storage o (06 md) : - 124.0 1240 84,0

Gross storage - (106 m3) - 129.0 129.0. -90.0

Reservoir surface area (km2) : Lo 3000 ol

~Dam volume ' (106 m3) o

Potentlal annual energy (MWh) :

PrQJect Cost (M3106) ; B
Dam - : 11.8 8.3
Engineering & adminlstration : . : ie2 0.8
Land & resettlement - : : RS B 0.7
Physical.contingéncy : kg2 S 2.9

Total dam project cost s v 18:4 18.4 12,7

Remarks; *: For recommended plan.
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Table 149  FEATURES OF DAM  (37/46)
The. State of Pahang 'Catchment Area (kmz) 736
Basin No.  : 27 _ Annual Discharge (106 m3/y) 41.8
Name of Dam: Anak Endau Purpose: IR S
: o Maxitum Alternative
Features ‘ Scale “1/19 - 2/19 4/19
Net supply capacity - (100 3/’y): 33.0 12,0 *11.1
Active storage (100 m ) : 38.0 28.0 26.0
Gross storage ”(106 m3) : ‘
Reservoir surface area (km2) 1.0
Dam volume (106 m3)
Potential annual energy (¥MWh)
Project Cost.(M$lOG)
Dam _
Engineering & administration
Land & resettlement
Physical contingency .
Total dam project cost 76.0 45,2 38.1
Remarks; *: For recommended plan
- Table 150 FEATURES OF DAM = (38/46)
The State of . Pahang Catéhment Area (km2) - t 44
Basin No. = 27 Annual Discharge (106 3/y): 51.0
Name of Dam: Kemelai Purpose: IR
o Maximum Alternative .
Features . _ _Scale 1/19 2/19 4/19
Net supply capacity . (106 '3/y): 41.0 35.0  ”*30.0
“Active storage (106.m3) 47.0 34.0 - 31.0
Gross storage ‘ (106 m3) S
Reservoir surface area (km2) s . : e 3.0
Dam volume (106 m3) o o
Potential annual ‘energy (MWh)
Project Cost (M$106)
' Dam
'Englneerlng & admlnistratlon
" Land & resettlement :
_Ehysigal contlngepcy : - ; .
‘Total dam préject cost 30.0 . 18.3  15.1

Remarks; *: For recommended plan -
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~Table 151

FEATURES OF DAM (39/46)

Remarks; *:

.For:?ecommended plan - .

P-135

The State of N, Sembilan Catchment Area (kmz) : 58.0
Basin No. @ 36 Annual Discharge (109 m3/y) 50.9
Name of Dam: Gelami Purpose: WS
- e Maximum Alternative
'Feature§ - Scale 1/19 2719 4719
Net supply capacity (106 m3/y): . %18.0 15.0 . -
Active storage (106 m3) Kk 9.0 8.0
Gross storage (106 m3) . : ©11.0 9.5
Reservoir surface area (km2) : : 1.8 1.7
Dam volume (106 w3) 0.3 0.2
Potential annual) energy (MWh)
Project Cost (M$106) _
Dam o : 18.8 17.1
Engineering & administration 1.9 1.7
Land & resetitlement : 0.3 0.3
Physical_continggncy ' _ : _ 6.3 5.7
Total dam project cost : 27.3 24.8
Remarks; *: For recommended_blan
‘Table. 152 _'?EATURES OF DAM  (40/46)
The State of N. _S_emb_ilan Ca_tchment Area (kmz) : 1180
Basin No. . : 30 Annual Discharge (106 3/y) 193.5
Name of Dam: Kenahkodl - Purpose WS
e Maximuin Alternative
Features Scale 1/19 2/19. 4/19
Net supply capacity (106 3/y): | *#83.0 . 83.0
Active storage ' (106 w3) 136.0 136.0
Gross storage (106 m3) : 139.0 ' 139 0 :
Reservoir surface area (km2) : 3.0 ' o
Dam volume (106 m3)
-Potential annual energy .(MWh)
Project Cost (M$106) . -
Dam ' N : . 165.6 165.6-
 Engineering & administration : 16.6 16 6
Land & resettlement : 0.1 . 0.
~ Physical contingency : 5407 ’.§§.7;
Total dam project. cost : 236.9 . 236.9



- Table 153 .. FEATURES OF DAM  (41/46)

The State of }. Sembilan Catchment Area (km?) ¢ 54.0
Basin No., 30 . : Annual Discharge (106 m3/y) 47 2
Name of Dam: Kongkol : Purpose: Ws

o : Maximum : Alternative

Features : : ~ Scale 1/19 2/19 4719

Net supply capaecity (10 m3/y): _ %33.0. . o ~= _—
Active storage (106 m3) : 69.0 -
Gross storage (106 w3y : ' 71.0
Reservoir surface area (km2) : : 2.0
Dam volume . (106 wd)

Potential annual energy (MWh)

Project Cost (5106) _
Dam ' : 156.2

Englneerlng & admlnlstratlon : ' 15.6
Land & resettlement : 0.1
Physical contingency _ T 51.46
Total dam project cost . 223.5 = -

Remarks; *: For recommended plan’

Table 154 = FEATURES OF DAM (42/46)

The State of Pahang - : Catchment Area (kmZ) - : 88
Basin No. : 30 : Annual Discharge (100 3/y) 77
Name of Dam: Perting ' Purpose: WS :

T , Maximum - Alternative

Featﬁres : e Scale 1/19 - 2/19 . 4/19
Net supply capacity - (106 3/y) ' ' %59.0. - .59.0
Active storage _(10 m3) : 119.0 .
Gross storage C (108 a3y o 122.0
Reservoir surface area (km?) : : Co 1.0
Dam volume (106 w3) '

Potential annual energy (MWh)

-Prbféét Cost (M$106)

Dam - S : T 149.3

Engineering & adminxstration : 14.9.

+ Land &_resettlement : : : 0.

Physical ‘contingency. . : _ . 49 .3
Totalldgm'project cost : - 213.7 213.7

‘Remarks; *: For recommended ﬁlan

 P=136



Table 155 FEATURES OF DAM  (43/46)

The State of Péhang - - Catchment Area (kmz)'- - 258

Basin No. @ 30 : Annual Discharge (106 m3/y): 226

Name of Dam: Bera . Purpose:. Ws, IR '
' ' S Maximum - _Alternative

Featureh : C . Scale - 1/19 2719 4/19

Net supply capacity (106 mgly): 180.2- . 180.0 '

Active storage @ (106 m3) 171.4

Cross storage , (106 md). - 179.1

Reservoir surface area (kmZ) - : 48.0

Dam’ volume (106 n3) 0.15

Potential annual energy (MWh) : 3,136

Project Cost (M$10%)

Dam

Engineerlng & admlnlstration
Land & resettlement

Phy51cal contingency

Total dam project cost : 21.0
' ©excluding dlversion cost

Table 156 'FEATURES OF DAM  (44746)

The State of Pahang - . ‘ Catchment Area (kmz) Soar L60.0
Basin No. : 30 - o Annual Discharge (106 3/y) 52.6
Name of Dam:  Teriang o Purpose: IR, WS . :

T S ) Maximum Alternative .-

Features : o Scale 1/19 - L 2/1%: 4/19
Net supply capacity (106 3/y) _ _ *42.0° .. - 42.0: .36.0
Active storage (10 m3y -0 105:0 C105:0. .70+0
Gross storage “ (108 m3) .. 17,0 107.0 72.0
Reservoir surface area (km%) ' e 7.0 7.0 4.2
Dam volume aob &3 L _ -

Potential annual energy (MWh})

Project Cost (M$106) ) o . S
Dam . e : 1571 115.7

Engineering & administration : SR . R A & Y R

Land & resettlement = : : 0:1 0:1-

Physical contingency  ~ - 51:9 - 38,2 :
Total dam project cost - : _ ' 224.8  224.8 165.6

Remarksj %:  For recdmﬁended ﬁlén
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~ Table 157 FEATURES OF DAM (45/46)

The State of Kelantamn . - . _ Catchment Area (km?2) St 3,940.0
Basin No. . : 40 =~ . . _Annual Dlscharge (100 m3/y) 5,792
Name of Dam: Nenggliri. Purpose: WS, IR -

R . - Maximum ~_Alternative .
Features - - Scale 1/19 - 2/19 - 4/19

" Net supply capacity (100 m3/y): = 3,911.7. - 960.0 . 490.0 #360.0
Active storage . (105 m3) - 3,684.8 . 201.0 49.0 35.0
Gross storage _(106 m3) oz 4,000.0 516.3 g .
Reservoir surface area (km2) . @ ©200.0 i82.0° 182.0
Dam volume (106 m3) . 1.95 1.55°  1.23

Potential annual energy (MWh)

Project Cost (M$108) .
bam ) B 131.0 104.0

o

3.0
Engineering & adwinistration . 013.0 - 10.0 8.0
Land & resettlement : 43,0 36,0 36.0
Physical contingency : 56.0° - 45,0 38.0
Total dam ptojéct_cost" : . 243.0 .. . .195.0  165.0
Remérks; %3 qu recommended plén
© Table 158 - FEATURES OF DAM = (46/46)
The State of Kelantan o Catchment Area (km2)} - 63.6
" ‘Basin No.. :- 41 - . : : Annual Dlscharge (106 3/y) 3.5
Name of Dam: Golck - : Purpose: g
o R -, Maximum Alternative
FEatures e L Seale ~ 1/19 S 2/19°  4/19
Net supply capac1ty (106 3/y) o S R Lo *32.0
Active storage ' . 3(10 w3) E o e 4.7
 Gross storage (108 m3)y ¢ 6.6
Reservoir surface area _(kmz) : 3.2
Dam volume (106 w3y
'Potentldl annual energy (MWh)
Project Cost (M$106}
Dam S - :
Englneerlng & admlnlstratlon :
" Land & resettlement - :
_'Ehy51cal contingengy ' X
s Total dam pro;ect cost 39.0

Remarks; *: For recpmmehdedqplan
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Table 159 FUTURE POWER DLMAND IN PFNINSULAR
MALAYSTA PROJECTED BY NEB

'fstimated Demaid. - ,:. : _Insialled

Fiseal _Energy . Maximum Power .  Load Factor . Capacity
Year o (GWh) o (M)* - (%) L (M)
1979 7,651 1,350 64.7 1,796
1980 (8,590) 1,440 68.1 2,156
1985 - 14,910 2,430 70.0 4,198°
1990 23,080 - 3,780 69.7 . 5,458
1995 (34,580) 5,730 68.9 © 7,748
2000 : 51 820 . 8,600 . 68:8 10,727

Remarks; ¥ Approxlmate value
: The energy values in parentheses were 1nterporated from the
values in 1985, 1930 and 2000.

Table 160 MAXIMUM POWER DEMAND PER CAPTTA
IN PENINSULAR MALAYSIA

“Pet Capita GRP (1970M$)

Projected. ‘Max. Power = Max. Power . . Target Lower
Populatlon . Démand .  Demand Per " Economic . Economic
Year - (10 ). _ (MW) Cagita (Watt) Growth Growth
1980 11,849 1,440 0 12i.3 . 1,832 1,832
1985 "13_357 2,430 '181.9. 2,346 2,271
1990 14,820 -‘3,780- . 255.1. . 35153' 2,733
1995 16,103 5,730 355.8 - 4,106 3,182

2000 17,497 8,600 491.5 5,313 3,691

’

Table 161 MAXIMUM POWER DEMAND FORECAST UNDER
" THE LOWER ECONOMIG GROWTI

Maximum Power: Demand Maximum Power Demand in -

Year - Per Caplta (Watt) ' Lower Economic Growth (MW)
1980 . _ 121, 5 _ ' C 1,440

1985 : -175;0 o : T '2,340

1990 : 215.0 o : ' 3,190 -

1995 : -260.0 : 4,190

2000 316,00 - o T 5,420
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Table 162 RECOMMENDED HYDROPOWER DEVELOPMENT PLAN -
' IN PFNINSULAR MALAYSTA -

Remarks; IR =.1rrigétion, WS = Water suﬁpl&,_ﬂY

{( ) = Incidental function

4,863

Catch~ Act}ve - ) Construc-

: ment Storage Surface Installed - Adanual tion Date of
Basin . ' Area Capacity Area . Capacity . Energy o Cost Commis~
No. Project  (kn?) (10 md) _(kn?) () (Gwh) _ Purpose  (M$108) _ sion
36 Ulu Trengganu 420 600 46 100 360 ny 2217 1988
40 Pergau 227 68 4 100 540 . RY 190 11988
40 Nenggiri 3,940 200 49 . 82 430  HY,IR,WS  361% 1988
30 Tembeling 2,850 1,730 250 1o’ 440 HY 310 1988

{Upper) . (IR,Ws) :
30 Tekal & Penut 1,390 1,070 68 74 370 - HY,PM 258 1990
. (IR,Uus)
30 Telom Hilir 1,200 500 - 28 98 480 HY,FM 191 1991
.40 Lebir 2,474 2,834 247 120 410 0y, M 568 1991
. o (IR, HS) -
30 Jelai Kechil 890 560 70 60 300 HY ,FM 250 1992
30 Maran 25,000 - 197 130 680 HY, IR 431, 1993
40 .Galas (Dabong) 7,480 580 105 97 530 HY , Fi 368 1994
40 Kelamtan 12,100 - - &0 275 HY 300 1995
barrage o _
30 Jelai 3,060 138 " 88 10 34 HY 69 1996
30 Tanim 1 730 140 18 5 14 HY 59 1997
Total - 61,761 8,420 1,170 1,026 3,576

X Hydropower, FH = Flood mitigaticn
Construction cost = Financlal cost at 1980 censtant price-

% = TIncludes cost for water supply (M§165 x 106)
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Table 163 - RECOMMI_NDLD I‘IYDR()P()E«J}ZER DEVELOPMENT PLAN
" UNDER THE CONDITION OF LOWER ECONOMIC GROWTH

Catch-. Acilve - ’ : : ‘Construce

ment Storage Surface Installed Annval tion Date of
Basin . ) Area  Capaclty - Ar%f Capacity  Energy: Cost, Commis-
Mo, Project (km? ) (106 w3 (km®) - (MW) (GWh) _Purpese -~ (M$10") ~~ sion:
36 Ule Tremgganu 420 400 46 100 360 HY 221 1988
40 " Derpau 227 - 68 & - 10D 540 uy 190, 1989
40 Hengglri 3,940 © 200 49 82 430 HY,IR,NS  361% 1990
30 Tembeling. 2,850 1,730 250 - 110 440 HY . 310 1990
{tUpper) o o . {IR,¥S) .
30 Tekal & Penut 1,390 1,070 68 74 370 . HY,FM 258 1994
: : - (IR,WS)
30 Telom Hilir 1,200 500 28 .98 480 HY,FM 191 1995
40 Lebir 2,474 2,834 247 120 410 ~ HY,FM 568 1996
. . ' D (IR,WS) :
30 Jelal Kechil . 890 560 70 60 300 HY,FM. 250 1997
30 Maran - 25,000 - 197 -, - 130 680 HY, IR 431 1998
40 Galas (Dabong) 7,480 580 105 97 530 HY ;P 368 1999
40 Kelantan 12,100 - - 4o - 275 HY . 300 2000
barrage _ s Co i A ' .
Total - 57,9?1 8,142 1,064 1,011 4,815 3,448

Remarks; IR = Irrigatiou, Ws = Wétef supply, HY 'Hydropower, FM = Flood mitigation
Construction cost = Financial c05t at 1980 Lonstant price
“{ ) = .1Incidental function-

* = Includes cost for water supply (M§165 x 105)
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-'FEKTURES‘CF-HYDRO?OWFR PROJECT

P-142

Table 164 - (1413
Basin No. 30 Catchment Area (Pm2) ;- 2850
Name of Dam: - Tembeling Upper Annual Discharge (106 m3/y) 259
Purpose HY o ‘ :
‘Description Unit- Features
Principal Features : Gross storage (106 m3) 4,000
Activeé storage (106 w3) 1,730
Average outflow (m3/sec) 54,9
Full supply level (i) '
Dam crest elevation Am) :
Reservoir surface area  (km?) 250
Dam volume: : (108 m3) 1.2
Dam height {m)
Installed capacity MW 110
Annual energy - (GWh) 440
_ o - Rated head (m) 57
Project Cost (M$10°): Dam - o 66.6
- Generating equipment 0 95.9
TL & S8 2 30.9.
Land & resettlement dam 25.0
Land & resettlement TL & SS ... 0.5
Physical contingency "71-5
Engineering & administration ©19.3
Total Project Cost 309 8
Table 165 FEATURES OF HYDROPOWER PROJECT (2/13)
Basin No. @ 30- Catchment Area (km j] 11,390
Name of Dam: Takai & Penut Annual Discharge (106 3/y} 1,26
‘Purpose HY '
Description Uhit Features
Principal Features Gross storage. (106 w3) 1,820
Active storage (100 m3) 1,070
Average outflow - (m3/sec) 33.9
Full supply. level ()
Danm crest elevation (m) -
Reservoir surface area (km?) 68
Dam“volume (106 m3) 1.8
Dam height {m)
Installed capacity (MW) 74
Annual energy {GWh) 370
L Rared'head {m) " 45
Project Cost (M$109) : Dam ' : 99,9
: : Generating equipment - 649
TL & 8§ - 9.0
Land: & reseftlement dam ' 6.8
Land & resettlement-TL & SS 0.1
‘Physical contingency - : 59,4
- Engineering & administration 17.3
Total Project Cost 57.7



‘Table 166 FEATURES OF HYDROPONER'PROJECT (3/13)

Basin No. . 30;"__ atchment Area. (kmz) ' 14,200
Name of Dam: Telom Hiilir Annual Discharge (10 m3/y) 1,092
Purpose H ?HY
_ " Description . Upir. . Featufes
Principal Features :° Gross storage b w3y 700
- ' : Active storage - (106 m3) - (500)
Average outflow - (m3/sec)
Full supply level “{m)-
Dauni crest elevation (m)-
Reservoir surface area'“(kmz)- _ 28
‘Dani_volume (106 m3) 1.0
Dam height- . S {m)
Installed -capacity (M)
- Annual enexrgy (GWh) .
_ Rated head ©(m) 350
Project Cost (M$108): Dam - S 55,5
' Generating equipment - - ' : 54,0
TL. & S8 ' . ; 21.1
Land & resettlement dam o 2.8
Land & resettlement: TL & 8§ ) : 0.4
Physical: contingency. i ' - 44.0
Engineering & administration . 13.0
" Total Project Cost = 191.0
Table 167 -FEATURESTOF”HYDROPOWER PROJECT'(4/13)
Basin No.® :. '30' : T Catchment Area (km ) i 890
Name' of Dant Jelai Kechil - Annual Discharge. (106 m3/y)
Purpose : WY :
. ‘Pescription . Unit .- Features
Principal Features : Gross: storage. :: . (ob pdy - ¢ 72,0000 :
- ' ' . Active storage . ST {100 w3y ' 560
- /Average outflow. - . (m37sec) :
Full supply level ‘.o (@)’
Dam:crest elevation ~ (m).
JReserv01r surface” area (km?) 70
Dam’: volume i (106 m3). 1.68
Dam height . . om0 o
Installed capacdty = - (MW) ' 60
Aonual energy “{GWh)" 300
: Rated head. = o o(m): 35
Project Cost. (M$10%): Dam - e 93T
R © Generating equipment HER ; 66.0
- TL & SS. R - .38,4__
‘Land, & resettlément: dam D 1.0
- Land’ & resettlement"TL & 85 : -0
_ Physical ‘eontingency . - T ¥
Engineering: & administration - 1648
49.8"

Total Project - Cost ‘ o o : 2
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Table-lﬁB

" FEATURES OF HYDROPOWER PROJECT (5/13)

Total Progect Cost :

P-144

Basin No. : - ‘3p. Catchment Areag(kmz) :
Name of Dam:  Mapan Annual Disch@fge-(lOﬁ-m3/y):
Purpose "y, IR- '
Description Unit Features
Principal Features 1 Gross storage ,(106 w3) (barrage)
B - Active storage _.(106 m3)
Average outflow (n3/sec)
Full supply level . {m)
Dam crest elevation - (m)
Reservoir surface area (kmz) _ 107
Dam volume ' (106 w3) 0.16
Dam height ={m)
installed cap301ty (MWD 130
Annual energy {GWh) 680
. _ Rated head {m) 10
Project Cost (M$10°): Dam = ' 10.7
Generatlng equ1pment 272.0
TL & SS 8.9
Land & resettlement dam _ 10.7
Land & resettlement.TL & SS 0.1
Physical contingency’ 99.5
Englneerlng & administration 29.1
Total Project Cost .. . . 431:1
Table 169 FEATURES o?HHYDROPOWEn'PRUJECT (611
Basin No. : “3p - Catchment Area (km ) Cot . 35060
Name of Dam:  j.1a4 Annual Dlscharge (106 m3/y) 22,7
Purpose : HY :
Description.  Unit Features
Principal Features - : Gross storage (106 md) 229.8
: Active storage - (10® ‘m3) 138
- Average outflow (m3/sec) A
Full supply:level (m) 88.4
Dam.crest . elevation - (m) . 91.4
Reservoir surface area - (km?) 88
Dam volume (106 m3) 0.19
Dam height. _ < {m): 21.3
Installed capacity . - (MW) 10
Annual energy :(GWh) .34
L : - Rated head “Am)- 15.9
Project Cost (M$109): Dam ~12:6.
o ' Generating equipment 20.9
TL & §5 Lo 6.7
Land & resettlement dam.:;f 8.8
- Land:; & resettlement lL & .88 0.1
Physical. contingency’ 16.0
Engineering & administration L AL0
69.3



Table 170

FEATURES OF 'HYDROPOWER PROJECT

‘P-145

(7/13)
Basin No. & .30 - Catchment Area (km2) r 730
Name of Dam: Tanum 1 Annual Discharge - (100 m3/y)- 664
Purpose : HY ' o
Description . Unit . " Features
principal Features @ Gross storage (100 m3)- 161.9
- : ' Active storage (100 m3) 140
Average outflow (m3/sec) 4.4
Full supply level - (m) 119.5
_Dam.crest elevation {(m) 122.5
" Reservoir surface area f(kmz)_ 18
" Dam volume : (106 m3) 0.26
Dam height - (m) 21.9
Installed capaclty : (MW) -5
Annual energy S GWhH) 1
_ Rated head (nn) 17.5
Project Cost {M$109): pam- _ o 17.3
. Generating equipment’ 14.72
TL & S$ ' _ g 7.9
Land“& resettlement ‘dam 1.8
Land & resettlement TL & $S 0.1
fPhysical contingency . 1306
“Engineering & administration 3.9
Total Project Cost 59.01
Table 171 - FEATURES OF HYDROPOWER PROJECT (8/13)

" Basin No, : 36 Catchment "Area (km ) 420
‘Name of Dam: - ylq Trengganu Annual Discharge’ (10% m3/v) 86)_
Purpose 3 BY

'Descriptibn- “Units, Features
Principal Features: Gross storage - © 108 ad) L840
~Active ‘storage (100 m3) (600)
Average outflow" f‘(m3/sec)
Fill supply level - (m)
“Dam crest elevation: (m) )
- ‘Reservoir surface area"(kmz). 45,8
‘Dam “volume (106 m3) 1.28
Dam height _ ) ' .
Installed capacity (M) 100
~Annual energy - “(GWh) 360
Rated head “(m) 145
Project Cost (M$106):' Dam S : <710
' - ' " “Generating equipment 58.9
L & 88 . 19.8
Land & resettlement dam 4.5
Land & resettlement TL & SS . 0.3
Physical contingency 50.9
‘Engineering & administration 14,9
Total Progect Cost 1220.6



Table 172’ FEATURES OF HYDROPOWER PROJECT (9/13)

‘Basin No. 40 . “Catchment Area (km2) - 7 480
Nameﬁof Dam: @alas (Dabong) - _ Annual Dlscharge (106 3/y) 10 920
Purpose : HY S
' Description :' Unit . Features
Principal Features : Gross storage . (106 m3) e
Active storage. (108 w3) 580
Average outflow = (m3/sec)
Full supply level = (m)
Dam crest elevation . (m) _
- Reservoir surface area “(km?) 105
_ "Dam volume o (106 w3) 2.23
" Dam height o (im)
Installed capacity - (MW)
Annual ‘energy - {GWh) 530
. Rated head . (m) 50
Project Cost (M$106): Dam - 99.0
Generating equipment - ' Co124.7
TL & SS _ . 23.5
Land & resettlement dam 10.5
Land & 'resettlement TL & S8 L 0.4
Physical contingency ' 84.8
Engineering & administration _ 24,7
Total Project Cost . - : 367.8
eTable.l]B, .- . FEATURES OF HYDROPOWER PROJECT (10/13)
Basin No. : 40 Catchment Area (km
Name of Dam: Kelantan Barrage . Annual Dlscharge (lO m3/y)
Purpose : NY
- Deseription. L Unit' - Features
Principal Features : -Gross storage o {106 m3), .. barrage
Active storage .- . ':(106 m3) oo
Average outflow . “(m3/sec)
Full supply level (m)
Dam crest élevation - (m)
- Reservoir surface area (km?) '
‘Dam’ volame (106 m3) 114.,0
Dam helght o (m) o
“Installed capacity . (MW) . 40
1;Annual energy o - (GWh) - 275
, Rated head I " (m) ' S 10
Project Cost (1$108): Dam S Lo 65.9
: E . Generating’ equipment B o © 7804
TL &85 R o5
Land & resettlement damr; ' : 65.9"
Land & reaettlement TL & S5 y 0.1
Physical’ conting:ncy o 7 69.2
,qulneering & administration - 14.9 -
99.9 -

.~ Total Project_Cost= S I _ 2
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Table 174 FEATURES oFfﬂvﬁROPowER PROJECT . (11/13)

Basin No. ¢ - 40+ T Catchment Area (km?) 227
Name of Dam:  ‘Pergau : “Annual Dlschaxge (106 m3/y): 331
Purpose : HY _ i _ R
' - Deseription : - wi'Unit‘ Features
Principal Features ':"Gross storage : ©o(108 w3y 70
' N . : Active storage - (106 m3) 68
Average outflow s (m3/sec) C 2.2
Full supply Yevel: . (m)
Dam crest-'elevdation *° - (m) _
Réeservoir surface area L (ki) A
Dam volume ' (106 wm3) . 1.17
Dam' height o Am) - S
Installed capacity (W) : 7100
‘Annual  energy (GWh) 540
_ Rated head L {m) 472
Project Cost. (4$10%):  Dam L o o . B&.9
: : " Generating equipment - o hhL 4
TL & 8§ . . S ' 22.6
. Land ‘& resettlemént: .dam : -0
~ Land & resettlement TL &-S8 0.4
‘Physical contingency 3 43.0
Engineering & administration 13.0°
Total Project Cost - ©189,8
Table- 175 PEATURES OF HYDROPOWER PROJECT (12/13)
Basin No. : 40 o Catchment Area (km Yy T 3,940
Name of Dam: Nepggiri Annual Discharge (10% m3/y): 5,752
Purpose : HY
Description Unit Features
Principal Features : Gross storage _ ’_(106-m3) 240
Active storage " (106 m3) ' (200)
Average outflow . _ (m3/sec)
Full supply level (m)
Dam crest elevation — {(m) -
Reservoir surface ‘aréa . (km2) o 48.5
Dam volume . (106 w3) 2,57
Dam height {m) . . '
Installed capacity (MW) .82
Annual enevgy’ (GWh) S 430
R : Rated head o {m) S 40°
Project Cost .(M$100): “Dam’ S : : - 114.1
C ‘ a Generatlng equ1pment R SoA02.4 0
TL & 88 . : - S 30,9
~Land &’ resettIEment dam _ o : 4.8
Land & rescettlement TL .& 88 0.5
__Phy51cal contingency 83.2
Engineering & administratlon 24,7
60.8

Total PrOJect Cost . -~ - _ 3
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Table 176  FEATURES OF HYDROPOWER PROJECT (13/13)

Basin No. ¢ 40 . ‘ : Catchment Area. (km?) _ 1 2,474
Name of Dam: Jeram Panjang (Lebir) Amnual Discharge (106 m3/y): 3,612
Purpose . HY, WS, IR .

_ Description Unit __Features
Principal Features : G6ross storage (106 m3) 4,397
o Active storage (106 m3) 2,834

Average outflow - (n3/sec) '89.9
Full supply level - m)
Dam crest elevation - {m)
Reservoir surface area -(kmz) 247
Dam ,volume ' (105 m3) 5.91
Dam height {m)
Installed capacity (M) 120
Annual energy - : (Guh) 610
Rated head {m) 56
Project Cost (M$100): Dam . . 231.5
' Generating equipment ' 99.8
TL & SS 22.9
Land & resettlement dam’ ' 46.9
Land & resettlement TL & S5 0.4
Physical contingency 131.1
Engineering & administration 5.4
Total Project Cost - 568.1
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Table 177 ADJUSTMENT FACTOR FOR kW AND kWh VALUE

(1) Power (kW) Adjustment Factor:

loss Factor _ Hydvopower (%) Oil-fired (%)
Transmission loss ' 4.0 2.0
Forced outage _ 0.5 5.0
Station service : 0.3 - ' 5.0
0

Overhaul and inspection : 2.0 . - : 15.

(1 = 0.04)(1 = 0.005)(1 - 0.003)(1 ~ 0.02)
(1T = 0.02)(L = 0.05)(1 = 0.05)(1 = 0.15)

1.241

Adjustment Factor

il

(2) Energy (kWh) Adjustment Factor:

Loss Factor . _Bydropower (%) : S O0dil-fired (%)
Transmissibn'léss o 4.0 | 2;0
Station service : 0.3 ' 5.0

(1 - 0.04) (1 - 0.003)
(1 = 0.02) (1 = 6.05)

1.028

i

Adjustment Factor
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Table 178  DEFINITION OF SAFE.RIVER MAINTENANCE FLOW
PERIOD, SAFE WATER SUPPLY PERTOD AND
DROUGHT DAMAGE RATTO

(%)

in which, C = DA1/PAl,

19
TDW = 37 (Q97% maintenance

i=1

P-150

. Alternative
-Description B1 B2 - B3
Drought level 1/19  2/19 3/19 o 4/19
Deficit under Q97% maintenance ‘DAL DA2 DA3 DA4
flow (106 m3/y) :
Deficit under Q997 maintenance DB1 DB2 DB3 DB4
flow (106 w3/y) '
Period of deficit under Q97% PAL PAZ PA3 Pa4
maintenance flow (days/y)
Period of deficit under Q99% PB1 PR2 PB3 PB4
maintenance flow (days/y) :
Shortage in 1/19 drought undex SALI=0 SAZ= SA3= SAhL=
Q97% maintenance flow (100 m3/y) DA1-DA2Z  DAl-DA3 DA1-DA4
Shortage in 1/19 drought under - SB1=0 ' SB2=- SB3= SB4=
Q99% maintenance flow (106 m3/y) DBE1-DPB2  DB1-DB3 DE1-DB4
Damage period of shortage in . PDA1=0 - PDAZ= PDA3= PDA4=
1/19 drought under Q%7% {(days/vy) - SA2/C SA3/C SA4SC
Damage period of shortage in - PDBl1=0Q PDBZ= PDB3= PDB4=
1/19 drought under Q99% (days/y) _ SB2/C $B3/C SB4/C
*#Safe river maintenance f{low 365 365~ 365~ 365~
" period in 1/19 drought (days/y) PDA2 PDA3 PDA4
*Safe water supply period im 1/19 365 365- 365~ 365-
drought (days/y) PDR2 PDB3 "PDR4
Shortage in 19 years under Q97% TS1=0 TS2=8A2 . TS83=8A3 TS4=54A4
maintenance flow (106 m3) ' +{DAZ2-DA3) +{DA2-DA3)
+(DA3-DA4)
*Drought damage ratio in 19 years R1=0" R2= R3= R4=
TS2/TDW T$3/TDW TS4/TDS

flow + withdrawal)i



Table 179 SAFE WATFR SUPPLY PERIOD AND SAFE RIVER

MATN'TENANCE FLOW PERIOD WITH/WITHOUT

ALTERNATIVE STRUCTURAL MEASURES IN 1990

Supply Pexicd

Safe Water®

Unit ! day

Safe River Mainienanée
Flow Period

Without Wi thout
Basin Structures . Structures
No. Basin Name BL. B2 B3 (1/N) . BL B2 B3 {1/8)
1.  Perlis 365 357 309 230 © 365 338 290 205
2. Plau Langkawl 365 365 351 285 365 350 - 316 265
3.  Kedah 365 365 333 133 365 352 317 138
4.  Merbok 365 365 354 290 365 360 326 - 275
5.  Muda 365 365 362 270 365 344 285 200
6. Perai 365 350 340 184 365 337 284 - 184
7.  Pulau Pinang - 365 365 336 164 365 357 303 154
9. Kurau 365 357 294 184 365 330 267 164
10.  Perak (Kinta) -~ 365 365 365 332 365 365 <337 307
11.  Bernam 365 320 290 156 365 310 280 136
12. - Tengi 365 320 290 365 365 310 280 273
13.  Selangor 365 365 326 339 365 357 276 261
15.  Kelang 365 365 326 194 365 357 276 189
16. Langat 365 365 326 299 365 357 276 245
17. Sepang 365 365 322 194 365 356 275 184
18. linggi 365 365 344 248 365 355 247 192
19.  Melaka 365 365 288 102 365 353 244 .92
20,°  Kesang 365 304 256 212 365 272 224 212
20, Muar 365 304 256 143 365 272 224 - 132
23.  Pontimm Kechil 365 370 253 - 152 365 238218 152
24, §%ﬁg%‘(zag) 365 269 250 152 365 239 220 152
31.  Kuantan 365 365 365 365 365 363 360 359
39.  Kemasin 365 365 363 310 365 3157 310 247
40.  Kelantan 65 365 269 365 315 243

Remarks; N = 19°

'Bl, B2 and B3' mean the cond

363

310

ition after the alternative source

facilities are implemented, and 'without structures' means
natural flow condition.
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Table 180 SAFE WATER SUPPLY PERIOD AND SAFE RIVER

MAINTENANCE ¥LOW PERIOD WITH/WITHOUT

ALTERNATIVE STRUCTURAL MEASURES TN 2000

day

_ . Unit :
Safe Water Safe River Maintenance
Supply Period . - Flow Period _
Without - Without -
Basin Structures Structures
No. Basin Name Bl B2 B3 {(1/N) Bl . B2 B3 (1L/N)
1. Perlis 365 350 305 195 365 330 284 174
2. Plau Langkawi 365 365 351 285 365 350 316 265
3.  Kedah 365 365 333 133 365 353 317 133
4,  Merbok 365 365 344 275 365 360 295 200
5. Muda 365 365 346 225 365 343 279 195
6. Perai 365 311 340 179 365 294 - 284 169
7. Pulau Pinang 365 365 326 148 365 357 300 - 143
9.  Kurau _ 365 357 294 169 365 330 267 164
10.  Perak (Kinta) 365 365 365 332 365 365 337 307
11. Bernam 365 310 294 156 365 300 279. . 131
12.  Tengi | 365 310 294 280 365 300 279 . 270,
13.  Selangor - 365 365 321 300 365 357 273 260
15. Kelang 365 365 321 159 365 357 273 143
16. Langat 365 365 321 299 365 357 273 - 245.
17.  Sepang 365 365 314 143 365 356 275 133
18. Linggi 365 365 342 239 365 355 246 187
19. Melaka 365 365 276 87 365 353 238 . 72
20. Kesang 365 302 252 212 365 271 220 207
21.  Muar 365 302 .252 132 365 271 220 . 132
23 Poatian Kechil 365 270 250 152 365 238 218 147
24.  Johor (244) 365 268 248 147 365 239 218 132
31.  Kuantan - 365 365 360 340 365 342 321 319
39.  FKemasin 365 361 344 310 365. 303 300 258
40.  Kelantan 365 361 344 269 365 303 300 . 238
Remarks;. N = 19

'Bl, B2 and B3' mean the condition after the alternative source.

facilities are implemented, and ‘without structures' means’
patural flow conditioen. ‘
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Table 181

SAFE WATER SUPPLY PERIOD AND SAFE RIVER
MAINTENANCE FLOW PERIOD WITHOUT
STRUCTURAL MEASURED 1IN 2000

Unit: day
: Safe River Maintenance
3asin Safe Water Supply Period Flow Period
No 1/N . 2/ 4/ 1[N 2/N 4 /N
1 195 200 249 174 185 244
2 285 294 313 265 259 316
3 133 136 174 - 133 136 163
4 275 235 321 200 260 281
5 225 .260 309 195 239 299
6 179 188 + 248 169 178 233
7 148 117 185 143 107 175
8 354 344 © 350 324 . 321 334
9 169 183 235 164 178 - 225°
10 332 324 349 307 317 324
11 156 305 257 131 254 187
12 365 365 - 365 339 345 365
13 339 345 : 365 290 310 360
14 365 365 365 339 345" 365
15 159 152 - 220 143 152 : 205 -
16 299 320 360 245 250 324
17 143 147 205 133 142 195
18 239 274 320 187 183 289
19 87 66 205 , 72 66 185
20 212 299 349 207 265 355
21 132 299 - 350 132, 279 309
22 147 319 313 137 270 298
23 152 207 269 147 202 204
24 147 202 264 132 197 . . 255
25 178 300 319 167 - 295 278
26 157 290 : 267 152 290 274
27 162" 295 274 + 147 237 1246 -
28 173 300 320 162 290 295
29 173 300 295 157 252 285 -
30 - 352 360 - 365 . . 322 304 - 349
31 365 365 365 319 340 360
32 365 365 365 334 350 365
33 365 365 - 365 -~ o 359 . 360 365
34 359 360 . . 365~ . 324 335 365
35 334 355 365 289 325 U 344°
136 334 345 . 365 - 289 258 .- - 339™
37 349 360 365 314 335 355"
38 238 289 340 © 218 243" 329
39 310 339 344 258 243 286
40 269 303 320 238 2030 274
41 295 -

339 360 253 298" 309

Remarks ; ﬁ - 19
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Table 182 SAFE WATER SUPPLY PERIOD. AND SAFE RIVER
MAINTENANCE FLOW PERIOD WITH/MITHOUT |
RECOMMENDED STRUCTURAL MEASURES IN 1990

P=154

Unit:: day
Safe Water Safe River Maintenance
Supply Period 7 :Flow Period
Basin with Without " With Without
‘No. Basin Name Structures Structurés  Structures . Structures
1. Perlis 309 230 290 205
2. Langkawi 351 285 ‘316 265
3. Kedah 333 133 317 138
4. Merbok 365 290 365 275
5. Muda 362 270 285 200
6. Perai 365 184 365 184
7. Pinang 365 164 365 154
9. Kurau 294 184 267 164
10. Perak (Kinta) 365 332 365 307
11. Berpam 365 156 280 136
12, Tangi 365 365 365 273
13. Selangor 365 339 365 261
15. Kelang 365 194 365 189
16. Langat 365 299 365 245
17. Sepang 365 194 365 184
18. linggi 365 248 365 192
19. Melaka 365 102 365 92
20, Kesang 365 212 365 212
21. Muar 365 143 365 132
23. Pontian Kechil 365 152 365 152
24. Johor 365 152 365 152
31, Kuantan 365 "365 365 359
39. Kemasin 359 310 310 247
40. Kelantan 359 269 310 263 -



Table 183 SAFE WATER.SUPELY PERTIOD 'AND SAFE RIVER
-MAINTENANCE FLOW .PERIOD WITH/WITHOUT
RECOMMENDED STRUCTURAL MEASURES IN 2000

‘Unit : days

Safe Water Safe River Maintenance
. Supply Period Flow Period
Basin . With - .Without With = Without
No. ‘Basin Name Structures Structures Structures Structures
1. Perlis - 305 195 286 174
2.  Langkawi 351 285 36 265
3. Kedah 333 133 317 133
4. Merbok 365 275 365 200
5. Muda 346 225 279 195
6.  Perai ‘ 365 179 365 169
7.  Pinang 365 148 365 143
9.  Kurau 294 169 267 164
10.  Perak (Kinta) 365 332 365 307
1. ﬁernam 365 156 . 279 131
12, “Tengi 365 280 365 270
13.  Selangor 365 300 365 260
15.  Kelang 365 159 365 143
16.  Langat 365 299 365 g5
17.  Sepang 365 143 365 133
18.  Lingei 365 239 365 187
19, Melaka 365 87 365 72
20.  Kesang 365 212 - 365 207
21. Muar . 365 132 365 132
23. Poritian Kechil -.365 ' 152 365 147
24, Jobor 365 147 365 132
31.  Kuantan 365 340 365 319
39.  Kemasin 4 310 300 258

40, Kelantan 34 269 300 238

Remarks; 'with structures' means the condition after the
recommended water scurce facilitles are implemented,
and 'without strictures' means the natural flow
condition both under the 1/N drought. '
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Table 184 SAFE.WATER SUPPLY. PERIOD AND SAFE RIVER .
. MAINTENANCE FLOW PERIOD WITH/WITHOUT
'RECOMMENDED STRUCTURAL MEASURES IN 1990
UNDER THE CONDITION OF LOWER ECONOMIC GROWTH

“Unit : day

fSafé-Wéﬁer _ Safe Riﬁér Maintenance
: Supply Period Flow Period

Basin_ _ o CWith Without. With - .. Witboutw:

No. Basin Name Structures Structures Structures Structures
1. Perlis 310 230 292 210
2. Langkawi : 351 285 316 265
3.  Kedah | | 334 138 317 139
4.  Merbok 365 290 365 275
5. Muda - 362 270 285 200
6.  Perai | 365 - 184 365 184
7. Pinang 365 169 365 159

9.  Kuraw 294 184 267 169

10, Perak (Kinta) 365 332 365 307
11. Bernam | 365 : 156 ' 281 136
12.  Tengi N - 365 365 365 339
13, Selangor 365 340 365 290
15,  Kelang = 365 199 365 189
16.  lLangat 365 299 365 245
17. Sepang 365 199 365 189
18. . Lingsi 365 253 365 202
19.  Melaka 365 112 365 92
20.  Kesang -~ 365 - 212 365 212
21, Muar 365 143 365 132
23.  Pontian Kechil 365 152 365 152
24.  Johor . 365 152 365 152
31.  Kuantan 365 365 365 359
39.  Kemasin 360 315 312 264
40.  Kelantan 360 269 312 243
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Tébie 185:

SAFE WATER SUPPLY PERIOD AND SAFE RIVER
MAINTENANCE FLOW PERIOD WITH/WITHOUT

RECOMMENDED STRUCTURAL MEASURES IN 2000 .
UNDER THE CONDITION OF LOWER EGONOMIC GROWTH

B Safe Water T
- Supply Period

Unit ¢ day

Safe River Maintenance
Flow Period

T With

Basin . _ Without With T Without
No. .Basin. Name Structures Structures Structures Structures

1. Perlis 309 " 200 290 190

2. Langkawi 351 285 316 265

3. Kedah 333 133 317 133

4. Merbok 365 285 365 275

5. Muda 347 225 279 195

6.  Peral 365 184 365 174

7. Pinang 365 154 365 148

9.  Kurau 294 184 268 169
0. -Perak (Kinta) 365 332 365 307
11.  Bernam | 365 156 280 136
12.  Tengi 365 365 365 339 .
13. Selangor 365 334 . 365 280
15.  Kelang 365 189 365 143
16.  Langat 365 ‘300 365 251
17..  Sepang 365 189 365 176
18..  Linggi . 365 245 365 187
19.  Melaka 365 92, 365 87
20.  Kesang 365 212 365 207 .
21, Muar. 365 132 365 132
23.  Pontian Kechil 365 152 365 152
24, Johor 365 152 365. . 137
3.  Kuantan 365 359 365 334
39.  Kemasin 344 311 304 261
&0, Kelantan 344 269 T304' 243
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Table 186 - DROUGHT DAMAGE RATIO WITH ALTERNATIVE.
' WATER SOURCE FACTLITIES IN 1990 AND 2000

' ‘ LT R Unit : Percentage
Basin 990 2000

No. - Basin Nane Bl B2 B3 Bl B2 . B3
1. Perlis 0 0.67  3.68 0 0.8 3.27
2, Langkawi 0 0.16  0.98 S0 0.16 0.98
3. Kedah 0 2.00 9.69 0 0.57  5.14
&4, Merbok 0 0.14 0.71 0 0:03  0.88
5. Muda 0 0.17 ©1.29 0 0.22 1.72
6. . Perai 0 0.81  2.99 0 0.31  1.82
7. Pinang 0 0.23  1.04 0 0:09  1.42
9. Kurau 0 0.88 3.9 0 0.80  3.72

10. Perak (Kinta) 00 0.81 0 0.01  0.79

11. Bernam 0 2.53  2.77 0 2.52  2.77

12. Tengi o0 0.04 0 0 0.04

13. Selangor 0 0.04 -0.28 0 0.04  0.28

15. ' “Kelang’ 0 0.08 ' 0.9] 0 0.05  1.08

16.  Langkat 0 0.07  0.61 0 0.07  0.61

17. Sepang 0 0.07 0.96 0 0.06  1.21

18,  Linggi 0 0.15 3.97 0 0.16  3.97

19. Melaka 0 0.56  6.97 0 0.28  6.40

20,  Kesang 0 2.73  5.69 0 2.62 5.6l

21. Muar 0 1.93  2.60 0 1.99 2.76

23. Pontian Kechil 0 1.48  1.85 0 1.40 1.93

2. - Johor 0 1.41 1,91 0 1.3 . 1.77

31.  'Kuantan o 0 0.01 0 0.06°  0.13

39, . Kemasin 0 0.22 0.60 6 0.13  0.52

40.  Kelantan 0 0 0.38  0.59

0.38 0.68

:Remafks; Thé conditioh.ﬂﬁder the 17& drought
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Table 187 - 'DROUGHT °DAMAGE RATIOwaTH RECOMMENDED WATER
SOURCE FACILITIES IN 1990 AND 2000

Unit : Percentage

_ 1990 2000
: Target Lower Target Lower
Basin Economic  Economic Economic Fconomic
No. Basin Name Growth Growth Growth - Growth
1. Perlis 3.68 3.74 3.27 3.52
2. Langkawi 0:98 0.98 0.98 10.98
3. Kedah 9.69 5.33 5.14 5.54
4. Merbok 0 0 0 0
5. Muda 1.29 1.29 1.72 1.72
6. Perai 0 0 0 0
7. Pinang - 0 0 0 0
9. Kurau 3.96 4.08 3.72 4,01
10. Perak (Kinta) 0 0o 0 0 i
11. ©  Bernam 2.77 2,77 2.77 2.77
12. Tengi 0.04 0.04 0.04 0.04
13. Selangor 0 0 0 0
15. Kelang o 0 0 0
16. Langkat 0 0 0 0
17. Sepahg 0 0 0 0
18, Linggt 0 0. 0 0
19. Melaka 0 o 0 0
200 Kesaﬁg 0 0 0 0
21. Muar _. 0 0 0 0
23. Pontian Kechil 0 0 0 0
24 Johor 0 0 0 .0
31. Kuantan. 0 0 0 0.
39. Kemasin 0.60 0.50 (.52 0.58
40, Kelantan 0.68 0.65 0.59 0.67 .
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(B)

Table 188 ° STANDARD LAND COMPENSATION -AND

RESETTLEMENT CGST

Unit: M$100/km?

Compensation on Land

Irrigaﬁed baddy ' 2.5
Rainfed paddy 1.5
Tree crop fleld class A 1.5
Tree crop field class B 1.0
Tree crop field class C 0.5

Urban area class S
Urbaﬁ afea class A
Urban area_ciass B
Village area ciass A

Village area class B

Forest class A 0.5
Forest class B 0.1
Resettlement
Urban M$30,000/household
Rural M$10,000/h0usehoid
Remarks; 5 = very good accéss; A = good access; B = poor access;

c

very poor Access
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Table 189 NUMBER OFJALTERNATIVE'WATER SOURCE FACILITIES

Unit: number of sites

Alternative Bl ‘Alternative 82 Alternative B3

State Facility 5MP 6MP 7MP Total SMP 6MP 7MP Total SMP 6MP 7MP Total
perlis dam 1 1 0 2 o0 1L 0 1 1 o0 o 1
Kedah ~ dam 13 3 0 16 8 3 ©0 1 5 2 1 8
P.Pinang dam 1 0 0 1 1 0 0 1 10 0 1
Perak dam 3 0 0 3 3 0 0 3 2 0 0 @2
Selangor  dam 4 2 0o 6 2 2 0 4 1 0 2 3
N. Sembilan dam 2 3 1 6 2 2 0 4 .2 0 0o @2
Melaka ' no facilities _
Johor dam 6 0 0 4 3 0 0 3 2 1 0 3
barrage 3 0 0O 3 3 0 0 3 3 0 0 .3
Total 6 0 0O 6 5 0 0 5 4 1 0 5
Pahang dam .3 0 1 4 2.0 1 3 2 0 0
Trengganu no facilities
Kelantan __ dam o o 1 1 0 ©0 1 1 0 0 1 1
 Total  dam 31 9 3 43 21 8 2 31 16 3 4 23
barrange 3 0 O 3 3 0 0 3 3.0 0 3
9 3 46. 24 8 2 34 19 3 4 26

Total 34

Remarks; The number is counted as of commission year.

+
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Fable 190 NUMBER OF RECOMMENDED WATER SOURCE

FACILITIES
Unit: nuﬁber of sites
_ . Recommended undér
' Recommended Plan ““Lower Econoinic Growth
State Facility SMP  6MP  7MP  Total SMP  o6MP . 7MP  Total
Perlis dam 1 0 0 1 0 10 1
Redah dam 6 2 1 9 5 1 0 6
Pulau Pinang dam 1 0 o 1 1 0 0 1
Perak . dam 3 0 0 3 3 0 0 3
Selangor dam 1 2 0 3 1 2 0 3
Negeri ‘dam 2 3 1 6 2 0 1 3
Sembilan
Melaka dam No facilities No facilities
Johor dam 4 0 0 4 3 1
' barrage 3 0 0 3 2 -0 0 1
Total 7 0 0 7 5 10 6
Pahang dam 2 1 0 3 2 0 0 2
Trengganu dam No facilities No facilities
Kelantan dam 3 0 0 3 2 0 0 2
Total dam 23 8 2 33 19 5 1 25
barrage 3 0 0 3 2 0 0 1
Total 26 8 2 36 21 5 1 26

Remarks; The number is counted as of commission year.

P-162



Table 191 - NUMBER OF RECOMMENDED HYDROPOWER DAMS

Unit: number of sites

5MP 6MP IMP Total
Recommended Plan ° 5 ) o 2 13

Recommended under 4 -2 5 11
lower econcomic growth :

Remarks; The number is counted as of commission year.
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Table 192  MANPOWER REQUIREMENT FOR WATER
SOURCE FACILITIES, ALTERNATIVE Bl

Construction - : Unit: nﬁmber of staff
_ 4MP _5Mp 6MP _IMP
Grade A: Engineer 0 34 9 3
B: Technical Assistant 0 34 9 3
C: Technician 0] 68 18 6
D: Others 0 102 27 9
Total Govt. Staff 0 238 63 .21
0 &M
4MP 5MP 6MP JMP
Grade A: Fngineer 0 34 43 46
B: Technical Assistant 0 34 43 46
C: Technician 0 34 43 46
D: Others 0 136 - 172 184
Total Govt. Staff 0 238 301 322
Construction & 0&M
4MP 5MP 6MP_ . TMP
Grade A: Engineer 0 68 52 49
B: Technical Assistant 0 68 © 52 49
' C: Technician 0 i02 _ 61 ' 52
D: Others 0 238 199 193
4] 476 364 343

Total Govt. St¢aff

Remarks; 0&M: Operation and maintenance:
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Table 193-  MANPOWER REQUIREMENT FOR WATER
- SOURCE FACILITIES, ALTERWATIVE B2

Construction ' Unit: number of staff
4MP S5MP B6MP 7MP
Grade A: Engineer 0 24 8 2
B: Technlical Assistant 0 24 8 2
C: Technician 0 48 16 4
D: Others 0 72 24 6
Total Govt. Staff 0 168 - 56 14
0&M
4LMP 5MP 6MP 7MP
Grade A: Engineer 0 24 32 34
B: Technical Assistant 0 24 32 34
C: Technician 0 24 32 34
~D:  Others 0 96 128 136
Total Govt. Staff 0 168 224 . 238
Construction & O&M
4MP 5MP GMP 7MP
Crade A: FEngineer 0 48 40 36
B: ~Technical Assistant 0. 48 40 36
C: Technician 0 72 48 .38
-D: Others 0 168 152 142
Total Govt. Staff 0 336 280 252

Remarks; O&M: Operation and maintenance
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Table 194  MANPOWFR REQUIREMENT FOR WATER
SOURCE FACILITIES, ALTERNATIVE B3

Lonstruction Unit: number of staff
4MP 5MP 6MP 7MP
Grade A: Engineer 0 19 3
B: Technical Assistant 0 -19
C: Technician 0 38 6
D: Others 4] 57 9 12
Total Govt. Staff 0 133 21 28
0 & M
4LMP _ S5MP oMpP 7MP
Grade A: Enginecer 0 19 22 26
B: Technical Assistant 0 19. 22 - 26
C: Technicilan 0 19 22 26
D: Others 0 76 88 104
Total Govt. Staff 0 133 154 182
Construction & Q&M
4MP S5MP 6MT 7MP
Grade A: ‘Engineer 0 38 25 - 30
B: Technical Assistant 0] 38 25 30
C: Technician 0 57 28 - 34
D: Others 0 133 9?' N 116
Total Govt. Staff 0 266 175 210

Remarks; O&M: Operation and maintenance

P-166



- Table 195 MANPOWER REQUIREMENT FOR RECOMMENDED
' WATER SOURCE FACILITIES

- Construction Dnit: number of staff
4MP SMP 6MP 7MP
Grade A: Engineer 0 26 2
B: Technical Assistant 0 26 8 2
C: Technician 0 52 16 4
D: Others 0 78 24 G
Total Gowt. Staff 0 182 56 14
0 &M
4MP 5MP 6MP 7MP
Grade A: Eﬁgineer 0 26 34 36
B: Technical Assistant 0 26 34 36
C: Techlinician 0 26 - 34 36
D: Others 0 104 136 - 144
Total Govt. Staff 0 182 238 252
Construction & O&M
4Mp 5MP 6MP 7MP
Grade A: Engineer 0 , 52 _ 42 38
B: Technical Assistant 0 52 42 38
C: Technician 0 78 50 40
'D:  Others 0 182 160150
Total Govt. Staff 0 364 294 266

Remarks; O&M: Operation and maintenance
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Table 196 MANPOWER REQUTREMENT FOR RECOMMENDED
© WATER SOURCE FACILITIES UNDER THE CONDITION
OF LOWER ECONOMIC GROWIH

Construction Unit: number of staff
4MP 5MP OMP . 7Mp
Grade A: FEngineer 0 21 5 1
B¢ Technical Assistant 0 21 5 1
C: Technician 0 42 10 2
D: Others 0 63 15 3
"Total Govt. Staff 0 147 35 7
0O &M
4MP 5MP 6MP TMP
Grade A: Engineer 0 21 26 27
: Technical Assistant 0 21 26 27
C: Technician 0 21 26 27
D: Others 0 84 104 108
Total Govt. Staff 0 147 182 189
Construction & O&M
4MP 5MP 6MP 7MP
Grade A: Engineer 0 42 31 ‘ 28
B: Technical Assistant 0 42 _  _:31. _ 28
C: Technician 0 63 36 29
.D: Others 0 147 119 : 111
Total Govt. Staff 0 294 217 196

Remarks; O0&M: Operation and maintenance
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Table 197  MANPOWER REQUIREMENT FOR RECOMMENDED
. HYDROPOWER DAMS -

(A) 'Recommehded Plan ) .
Unit: number of staff

Construction 4P SMP 6MP 7Mp
Grade At Engineer 0 5 6 ' 2
B: Technical Assistant 0 10 12 4
¢: - Technician Q 10 12 4
b: Others 0 15 18 6
Total -Govt. Staff 0 - 40 48 16
o&H o 4MP . 5MP 6MP 7MP -
Grade A: Engineer _ 0 5 11 13
B: Technical Assistant 0 10 22 26
C:  Technician ' 0 5 11 13
D: Others 0 20 44 52
Total Govt. Staff 0 40 88 104
Construction & Q&M LMP SMP 6MP 7M?
Grade A: Engineer 0 10 17 15
"B: Technical Assistant 0 20 - 34 30
C: Technician 0 15 23 17
D: Others 0 35 62 58
Total Govt. Staff 0 80 136 120
{B) Recommended'Plan Under Lower Ecdnomic Growth
Construction 4MP 5MP 6MP IMP
Grade A: Engineer 0 4 2 5
B: Technical Assistant 0 8 4 10
- G: Technician 0 - , 8 4 10
D: Others 0 12 6 15
Total Govt. Staff 0 32 . . 16 40
288 - GMP SMP 6P 7MP
Grade A: Engineer o 0 4 6 R S §
B: Technical Assistant 0] -8 12 - 22
C: . Technician -0 4 b B 11
D: _Others 0 16 26 44 _
Total Govt. Staff 0. 32 48 - 88
CD“Str“Ctlpﬁ”§:0&M. 4MP o sMP 6MP MP_
Grade A: Engiheer o L - 0. 8 8 o 1%  :
B: Techniéal Assistant 0 16 16 o 32
"¢:  Technician : VI 12 10 S 21
D:  Others.: 0 23 - 30 59
0 64 64 128

Total Govt. Staff

Remarks; 0&M: Operatién:énd’méinténance
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