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Item _ 1970  Annual 1980 . Annual 1988'11

' Growth _ Growth
State of Kelantsn = 680,800 2.6X 893,806 2.5% 1,091,756
| (100.02) (100.0%) (100.0%)
~ Bachok 62,593 2,11 76,091 2.0% 90,549
(9.17) (8.61) (8.3%)
Kota Bharu 209,210  3.22 - 286,742  2.8% 357,995
- U (30.32) (32.17) - (32.81)
Machang 51,977 . 1.52 . 60,436 1.5 67,930
= - (7.52)  (&.82) | (6.21)
Pasir Mas 101,354 © 2.02 123,026 1.9% 142,867
' C(14.70) (13.82) O (13.12)
- Pasir Puteh 71,608 1.67 84,317  1.6Z 95,536
o O (10.42) . (9.42) ~ (8.8%)
Tanah Merah Y 49,318 2,72 64,568 2.77 . 79,942
' | (7.12) - L (7.22) , (7.32)
Jeli 14,477  5.3% 24,321 5.4% 37,120
(2.12) (2.77) | (3.42)
Tumpat . 73,533 2,01 89,516 2.0Z 104,492
- (20.62) (10.0%) - (9.62)
' Gua Maseng 12,578  4.4% 19,349 4,81 28,198
' (1.82) . (2.21)  (2.87)
‘Kuala Krai = - 44,152  3.9% 64,534  3.8% 87,127
| (6.4%) (7.2%) (8.01)
MPKB | 127,290 3.5% . 179,307 2.9% 224,719

(18.42) ' _ (20.117) (20.62)
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Note ~ : 1) 1/ = Estimate - .
© 2) Figures for 1970 are adjusted figures based on
' Population Census.
3 Fzgures in parentheses are shares by District.

Sources : Population Census 1970 & 1980, 5Sth Malaysia Plan for
: Kelantan and JICA
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Peak ' Peak
No Year Discharge No. Year  Discharge
{crms) _ (cms)
1 1941} . 2,030 24 1964 1,610
2 1942 11,480 25 1965 6,170
3 1943 4,630 25 1966 16,000
4 1944 . 5,230 27 1967 8,280
5 1945 12,850 28 1968 1,700
6 19456 3,970 29 1969 6,650
7 1947 13,580 30 1470 8,800
8 1948 3,420 3 1971 5,550
9 1949 7,050 - 32 1972 10,260
10 1950 8,090 33 1973 11,130
13 1951 2,600 34 1974 4,490
12 1952 1,970 35 1975 5,247
13 1953 4,060 36 1976 2,610
14 1954 4,550 37 1977 2,525
is 1955 2,310 38 1978 3,281
16 1956 2,580 39 1979 10,400
17 1957 6,050 40 1980 1,711
i3 1958 1,500 41 1981 2,028
19 1859 3,440 42 1982 7,172
20 1960 3,610 43 1983 12,007
21 1961 2,700 44 1884 7,744
22 1962 3,410 45 1685 1,722
23 1963 2,790 46 1986 6,901
Note : Data from 1941 to 1974 --- *The Kelantan River Basin

study (ENEX)", 1977

Data from 1975 to 1986 ---- Observed data by D.I.D.

Ny J .
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Off-season ~ Main-season
Year Area ~Percentage Area Percentage
' Irrigated to Whole - Irrigated to Whole
(000 ha) Irrigable {000 ha) Irrigable
R Area IR Area
. % (%)
1975 22,3 70 28.0 88
1976 21.7 68 22.4 70
1977 25.4 . 80 26.0 82
1978 25.7 81 23.0 72
1979 21.3 67 21.0 66
1980 21.4 67 22.3 70
1981 19.1 60 16.2 51
1982 18.1 57 21.6 68
1963 18.8 - 59 41.3 13
1984 24,2 76 19.7 62
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nnnnnnnnnnn _f DlStrLCt for ﬁame of | Hax1mnm Year |
Water Source Water Supply Supply  Capacity = of
System _ (Mld) COmmission
Kelantan River (1) Pasir'M&s Kg.Kelar 22,70 1983
{2) Tanah Merah  Tanah Merah 20.43 1984
and Machang ' :
Total S - 433
Ground Water (1) Kota Bharu  Kg.Puteh 25.06 1935
_ ' K.Krian 12.00 1935
. P.Geng : - 1.00 1976
Tg.Mas . 9.08 01978
: : P.Chepa - 3.27 1950
{2) Tumpat Wakaf Baru 18.16 1984
{3) Bachok Kg.Chap o 2.27 1978
_ : , Kg.Jelawat 0.82 1978
(4) Pasir NMas R.Panjang I 74 1978
Total 72.40
Others (1) Pasir Puteh  Wakaf Bunut - 18.16 . 1983
(2) Tanah Merah  Air Lanas 6.50 1980
Total 18.66 |
Grand Total | | 134,19

e 5 R T T8 ot ek P A D P T e B 0t e o D i e i e Qa2 e e ke e s vt R B (St MV T G2 i D TR 9 P U . U YD S B B S AP - S D

Source: "Water Supply in Northern Kelantan, 1986" -
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Item Unit | cmwamcoes
1980
(1) Averaga Supplled Water -
from Kelantan River “Mld - 0
from Ground water,etc. Mid _ 39
Total ' 39
(2) Average Consumed Water . Mld 20
' (3) Served Population 000 people 147
(4) Coverage of Public Water Supply % =~ 19.5
' (5) Supply Loss | BT 48.7
((1) *‘(2)/(1)) .
{(6) Pé£:Capita Consumption . -1/day.person 137

((2)/(3))

O i Tl ik e i Al k. s S M A St i el e T ) T Y P TR T Y T T PN YE S TS G SRR VE S FES S e - g " ———

Source: "Water Supply in Northern Kelantan, 1986" and
o "Kelantan Development Statistics, 1987“

N M A ik DER G D At bk
G2 e w2 ann ey g

G e . b ey e

' Data Not -

Available
230
25.6

Data Not
Available .

Data Not
Available

- Note: The present use of domestic water is estimated for the
lower reaches of Kelantan River covering the districts of
Kota Bharu, Tumpat, Pasir Mas, Tanah Merah, Machang, Bachok

and Pasir Puteh.

e fh—



% 3.8 WM$E$Hé9539VMQI%mm%§

q-n———mmw-—nmunn-a—-aunnu——mmmmmmup-mmm—muum“qnw————u“mnmw-—mnmnn—mu_nnq——n

valve of 1/ Unit Water Use 2/ Potential

Type of Industry Industrial per Industrial Water

' Output Output - Demand

(mil. M$) (llday/iris ) (Mld)

Rubber Manufacture 69.2 . 0.085 : - 5.88
Food/Tobacco i3.2 0,080 - - 2.66
Chemicals : 11.5 ¢.150 - 1.73
Wood Product - - 105.5 - 0.015 1.58
Textiles ~31.3 0.075 2.35
Non-Metal 10.2 0.070 ' 0.71
Basic Metal 0.8 0.050 ' : . 0.04
__Machinery 30.0 0.020 - 0.60
Publishing . 4.3 0.010 0.04
Miscellaneous 4.2 ' 0.050 0.21
Total ' 300.2 15.80

———————---———m——n-———————---.-—.-———u.-———---nn-;q--————-wuu--nu————‘--—--

Note: 1/ Estimated based on the publlshment of Department of
Statistics, Malaysia.

2/ Estimated from the results of sumpling survey carrxed

out by JICA Study Team for "National Water Resources
. Study, Halaysma 1s82*, :

- 86—
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Name of Estate  District Water Source  Max.Capacity
| (M1d)

pemgkalan Chepa T  Kota Bharu  Ground Water 4.5

éengkalan Chepa II Kota Bharu 'Grou_nd' Water 2.4

Tanah Merah _ Tanah Merah Kelantan River 20.9

Jéli . :Kuala Kraif .keiaﬁtan Rivet. 2.0

Kemubu ' Kuala Kral  Kelantan River 0.1

Gua Musang - Gua Musang - VKélqntan River 0.1

Total T 30.0

i o o o o (26 i A S Y S T T S A% e Hiub (e S st A Y B S S R T S o o S R D S 47 A A il e ks i Al R S . Ay S

Source: "Keiantan-bevelogment Statistics,_lBB?"
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Present Max. Supply Capacity (in 1985)
(1} Domestic and Industrial Watexr

(2) Irrigation Watex

(3) River Maintenance Flow

- {4} Total

Demand in 1990

{1l) Domestic Water

(2) Industrial Water

(3) Irrigation Water :
(4) River Maintenance Flow

(5) Total
Demand in 2000

(1) Domestic Water

(2} Industrial Water
{3) Irrigation Water
(4) River Maintenance Water :

{5) Total

Demand in 2010

(1)  Domestic Water .

(2) Industrial Water
Irrigation Water

(4) River, Haintenance Flow

(5) Total

. .

T S VR e S AT WD M G ) D L) Wb O SV T 48 ok o 0 e s
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uun—m-qun—munﬂ——dmn—muu-wn——mmmm

;;;;«SEMQE;;;;; mmmmmmmmmmmmmmm Installed Capacity
' __.,,.,_....._,.,.;_;..._g._._ilfﬁ.); __________________
1.'Hydfo Power Station o
(1) Sultan Yussuf (Jor) 100
(2) Sultan Idris (Woh) 150
(3) Chenderoh 40
(4) Bexsia - o _“;7éf
' (5) Kenering 120
(6) Temengox -,343_ |
(7) XKenyir | ' _ﬂhﬁ.
(8) Suhgai Pia I ';'~S4.f'

Sub-total | 1294

—_._.-'»-u——--.-_.-_._._------.n—--..—n——_--ga--——--3—‘_-—-.-—_—-..&.»—1-_——___'---

2. Thérmal Power Station

(1) Gas Turbine o 2427

(2) Steam Oil o 405

(3) Steam Coal S 600

(4) Combined Cycle | '_ ;11?3
Sub-total | : | 3535

-.mc-o——u————-u-—mm—————-—--_—mws———-——-umn.—:———ms—a——-—-————-n——n-ﬂ——-——u-
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Year Annua1 Generation System Peak Load
(TWH) ' (MW)
1986 13.236 2268
1990 17.520 2984
1995 24495 4142
2000 33.449 5615
2005 44.952 - 7546

Notes: 1/ Demand in 1986 is actual value.

.2/ '‘Demand from 1995 to 2005 is forecasted by NEB.

e
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 8team Oil

 Steam Coal

—-__m—n-m—n—--.no—-———_——-u---—_-—-.-.-u--————-.-—-—-'—'.nu——--——u—n--‘--—u—-—-—-

Combxned Cycle

Gas Turbxne
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£ 315

Installation Cost
Fix. O/M Cost
Var. O/H Cost

Fuel Cost.

(1) Buying Price
{2) Calorific vValue

{3) Equivalent Price

{4) Heat Rate
{5) Standaxd Cost

Fix. O/M Cost

Var. O/M Cost

Fuel Cost

(1) Buying Price .
(2) Calorific Value

(3) Equivalent Price

(4) Heat Rate
{5) Standard Cost

Installation Cost
Fix. O/M Cost

- Var. 0/M Cost

Fuel Cost
(1) Buying Price

(2) Equivalent Price

(3) Heat Rate
{4} Standard Cost

Installation Cost
Fix. O/M Cost

Var. O/M Cost

Fuel Cost

(1) Buying Price

(2) Equivalent Price
(3) Heat Rate

{4) Standard Cost

w17

Fo B R T 0D et e

M$/t

" Keal/l

M$/Mcal
Xcal/XWH

- M$/KWH

-s—-_———_———-;-s-—--u—-m--ac——————-:-——-n—-mnum—m——q——-——n-m—'—nuuuu—m—-——n-—.

" Installation Cost

M$/MBTU

MS/Mcal

Kcal/KwH
M$/RWH

-MS$/MBTU -

M$/Mcal

- Kcal/KWH

M$/KWH

-—---—-—-------.--———-——.—.“-c---——-—.——————u-—n-n—-.—“—————————;w---n--_—-&:—_-
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Thermal ?ower '
_ L e e e o ok o 8 0 £ o i o e Hydro
Ttem ' Steam Steam - Combined Gas Power
‘ ‘ 0il Coal - Cycle Turbine
Life Time (yr.) 25 5 ' 20 15 ‘ 50
Construction Time {yr.) 5 . 5 3 .2 7
Transmission Logs (%) 3.0 3.0 1.0 1.0 5.0
Forced Outage (%) - 15.0 15.0 10.0 20.0 0.5
Auxiliary Power Use (%} - 5.0 7.0 2.0 2.0 - 0.5
Overhaul (%) 15.0 15.0 - 10.0 10.0 1.6
Annual Investment Rate
during Construction Period L . ,
Year 1 R - - - 5
2 - - - - 10
3 5 -5 - - 25
4 25 25 - - 25
5 40 40 10 - 20
6 20 20 70 40 10
7 10 10 20 60 5



& 817 KHRAHEOMR

Benefit Derived from
Corrxesponding Cost of

" Normal Average Thermal Plant
High Dependable Annual e ot 4 o 1t 0
Dam - Water Capacity Energy Alter. )/ Annual 2/
Level (1MW) {GWH) No. Benefit
(EL m) L ' (Mil.M$/yr)
Lebir 20 149 430 1 35.16
85 130 394 1 31.53
80 110 359 1 27.85
75 §8 322 1 23.87
70 73 279 1 20.34
65 59 238 i 17.01
Dabong - 87 269 %42 i 71.03
66 250 917 1 67.90
64 235 871 1 64.24
62 218 824 1 60.32
60 193 776 1 55.53
58 172 727 1 51.10
56 158 679 1 47.45
54 137 627 1 42.89
Nenggiri : 160 277 789 1 64.88
‘155 . 249 ' 746 i 50.00
-150 0 221 705 1 55.21
145 206 665 1 51.82
140 182 623 : 47.40
i 44.12

Notes: 1/ Alternative No.1l: Gas Turbine + Combined Cycle,
, Alternative No.2: Gas Turbine + Steam Coal,
Alternative No.3: Gas Turbine + Steam 0il,
Alternative No.4: Gas Turbine,
Alternative No.5: Combined Cycle.

2/ Assuming discount rate of 10%.

-
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_ | | {Unit : M$/ton)

Item o : ' Price in 1988

1. Export Price of Thai 5% Brokens,'

FOB Bangkok - R ::650-

2. Grade Adjustment (less 10%) | : ' 65

. 3. Ocean Freight & Insurance - - 75
4. CIF at Port Klang - o ”66_0
5., Port Handling - | R 22

6. Transportation from Klang to Kota Bharu | 92
7. Wholesale Pr;ce, Kota Bharu _' 174
8. Transportation, KADA Area to Kota Bharu B i
9. Ex-mill Price, KADA Area _' - o  770
10. Paddy Equivalent, KADA Area | .f | 501
11. Miliing Cost . : . }-'34
12. Farm-gate Price | _ " - ;457

l-\-u-—bon—-ﬂ—.—m———h-‘“—ﬂmm-ﬁn-ﬂ-—a\lﬁ!“ﬂ-;—u—“mmm_m_—-ﬁ-’-uﬁn——ﬂh—bﬂ&u-ﬂ-—niﬂmn—uummmn

Source : The Lebir Dam Project, JICA and Half-Yearly Revision of
Commodity Price Forecasts, Feb. 1988, World Bank. :

u;ggﬁ.
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mmm-mmmu&“wm'“mnmmm—rusﬁu-mnmmwmumu—mrwmnm—mnﬂ_ﬂmm“umuuummmw"mmmmwmmmm-am

- Description tUnit Production Production Production
Type A Type B Type C
1. Mechanical working Land Prep. Land Prep./ Land Prep./
Item = _ : _ Harvesting Harvesting
2. Planting method . rang- - Trans- Direct

o planting planting Seeding
3. Harvesting time day 150 130-140 130-140
4, Area in percentage

to entire paddy % 85 10 5
cropplng area

. Productlon cost

-1 _Land.preparatlon . M$/ha  228.00 1225.00 ~ 330.00
-2 Field levelling M$/ha - - 20.00
-3 ~Planting .= M$/ha  292.50 /300.00 70.00

4 Manuring - M$/ha 222.80 222.80 204.70
-5 Pest/Disease _ ' S :

- comtrol - . . M§/ha . 122.25 122.25 312.00
~6 Harvesting M$/ha 425.00 ' 333.00 370.00
-7 Land tax M$/ha - 6.80 65.80 - 6.80
-8 Irrigation fee M$/ha 25.00 25.00 25.00
-9 Total o HS/ha 1,322.35 1,234.85 1,338.50

NTRCRT AT, uulnun'mm w»

-:n—-.————-—u-—--um-.-.-m_--mnn——u—u——.—-——————_———a——————mum—uun--n——-nn-un

AVéragé Product;oh Cost = M$ 1,314.4/ha
(8 2 (3) )

—;——————-a-nm-yam——ﬂmmm——-mmw—m———————:-—————-n——-——----.u-u-.'-.—pm—.—-————_-a——-

ScurceizirFarm Budget851987, Kelantan SEPU, HalaYsia
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Orang Asli Department {JHEOA) Kelantan

— 85—~

# 3.23 SRy R kBETHHE
: . . Number of Households
Name of Town / Kampung Population —e-mmecccrcncccrncncmarccnaenen
S : Farming  Non-Farming  Total
A Dabong Dam (Jeli DPistriect)
1. Kg. Tunku Abdul Rahman
Kuala Balah 2,645 503 286 ‘529
“2}‘Kg Bukit Tok Ali
 ‘{Dusun Manal) . 608 128 7 135
3. Kg. Bukit Jering 1,527 239 18 257
" 4. Kg. Jerimbong . . 580 96 4 100
5. Kg. Tebing Timbah “186 48 "6 54
6. Rg. Bukit Selal 334 64 3. - 67
- -7, Kg. Rubuy Datu. 816 157 .- 166
.8, Kg. Jaber . - .- 190 49 '3 52
-9, Kg. Lubok Bongor 1,057 193 22 215
10. Kg. Renyut - 141 30 2 32
“11. Kg. Chegar Bedil 229 43 3 46
- -12. Rg. Pasir Dusun . 527 . 98 -5 103
~13. Kg. Teluk Bayu 132 24 2 26
-14. Kg. Belshat 381 68 8 76
15. Xg. Berdang 58& 120 14 134
jTotal 10,037 1,860 132 1,992
B Dabong Dam (Kuala Krai Bistrict} . _
~1.Fg. Biak _ - 200 50 - 50
"2, Kg. Kl pergau 120 30 - 30
3. Kg. Kandek 533 100 a3 133
4, Rg. Jewang 240 50 10 &0
5. Kg. Rambai = 50 12 - 12
~6. Kg. Stong " .- 53 10 -~ 7 17
7. Kg. K1 Mshligai . 84 21 - 21
8. Kg. Serass . 90 22 - 22
9. Rg. Pulai Layak - 18 5 - 5
‘10. Kg. Sg. Suds -13 4 - A
11, Kg. Dabong 2,000 350 150 500
'12. .Kg., Kemubu ~ 1,017 200 35 255
Total 4,418 B54 . 255 1,109
Sourqe. Jeli Distric cffice Ruala Krai District office and
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- Peak L peak Discharge at
Case Scheme Ccut Guillemard Bridge
Ratio cmeccwewmocoes e e e e e
1/ 2(~year 50-year
1  Without. structuxes 2/ - 13,437 16,369
2 R/I 3/ &f - | 14,350 17,420
3 Nenggiri + R/I - 169 13,367 16,175
4 gg-do - : 90 13,394 16,206
5 - do - 80 13,435 16,254
6 - do - _ - .76 5/ 13,456 16,299
7 Kemubu + R/I = 40 11,609 . . 13,936
8 - do - 36 S 11,689 C o 14,136
9 - do - 20 12,118 14,719
10 - do - i5 5/ 12,500 15,185
11  Lower Pergau + R/I 30 012,801 15,627
12 - do = 20 012,871 - 15,879
13 - do - _ .10 13,399 16,314
15 Dabong + R/X _ 80 _ 8,459 10,586
16 - do - _ _ 70 _ 8,345 10,683
17 - do - - - 60 : 8,655 10,802
18 .~ do - _ 59 &5/ 8,988 11,078
19 Lebir + R/I : 70 10,180 . 12,442
20 = do - 60 10,606 . 12,580
21 -~ do -~ 50 S i0,648 - = 12,817
22 - do - 37 s/ 10,661 313,213
23 Lebir + Nenggiri + R/I 70 100 &/ 10,021 - - 11,592
24 - do - _ 60 90 10,157 11,999
25 - do - - 50 80 10,238 12,088
26 - do ~ 37 76 10,248 12,101
27 Lebir + Kemubu + R/T. 70 40 - 8,429 9,948
28 - gdo ~ 60 30 8,456 C 10,063
29 . = do - 506 20 8,789 - 10,732
30 --do = ' 37 15 8,886 . 11,334
31 Leblr + Dabong + R/I 70 = 80 4,936 6,066
32 - do - : 60 70 5,224 6,429
33 - do - 50 _60 5,486 - 6,745
34 - do - - 37 59 6,000 ';7,466
Notes t 1/ Peak-cut ratio = Peak Qutflow from the spillway for
ficod mitigation / peak inflow -
2/ Flood discharge in natural conditlon
3/ R/I means river improvement’ :
4/ Inundated flow between Kuala Krai and Guillemard
Bridge is confined in the river channel.
5/ An ordinary overflow weir for flood mitigation is not
' provided to the spillway for the case with the lowest:
peak-cut ratio of each dam scheme; that is, the flood
mitigation to the downstream reacﬁea is oniy expectedé
with the overflow weir for PMF. :
6/ The peak-cut ratio of the Lebir dam scheme 'is shown in

% 5.1 SAHEORKMEBR e pams

{ Unit : cng )

the first column, while the. second column‘ for the

Nenggiri dam scheme,

-
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Case - Scheme. . Peak-cut EIRR
: ' ratio, % _ %
1. R/I ' - o '5.34
2. Nenggiri + R/I 100 9.91

: Ss -~ dO 90 10-33

4, - do - 80 : . 10.53
5. - do - ' _ 76 . 10.87
6. Kemubu + R/I . 40 - : 4.44
76 -dO - ’ 30 4038
8. ~ do - 20 4,22
9. - do - 15 - 4.06

'10. pabong + R/I - 80 ' - 11.01

11, =-do - 70 | 11.31

12. - do - 60 ' 11.78

13. - do - 59 .. 11.93

- 14, Lebxr + R{I : 70 6.11

15. - do - , 60 - 6.20

160 - dO " . , 50 ) : 6529

17. - do - 37 6.27

18, Lebir +. Nengglri R

+ R/I ) , 70 - 100 9,24

19. - do - 60 90 9.49

20, .- do - _ .50 80 9.66

21, =-do - = 37 76 '9.89

22, Lebir + Kemubu :
+ R/I _ : 70 15 5.55

23, - do - _ : © 60 . 20 6.06

24, - do = : 50 30 - 6.32

25. . - do - - 37 40 6.34

26. Lebir + Dabong : ' L

.+ R/I - .70 80 11.08

27. -~ do ~ N 14 70 . 11.19

28. - do - . 50 60 11.37

29. - do - 37 59 11.19

=0 e



.uaapu;m_nmnona Lmumwom 30 abaeyasip xwom iT: auaz

il.........l||...l||..li|!.....!1!|s....all||||I11....-ll|||||l|l|!1ai|||||||llr.......:........lllil..ill...l.....llll...s.!......ll.lu..;.......l.ll!lll..llll.........nl|||ll|,......l..l...l

1 22e7¢ 1955 €9% 201 €2 £ 895 0Lt 0§t - unupuy B
11 6y 196°% £95°1 92t o9y 9L etEL £'E9 o 08T o€ unipsy - 08F'Z 41qa7
- I . £05°¢ 195°S L167¢€ g6e'z 1719 1716 918 . 0708 051 -anaLxey - g
g2 sI8's  Igp'e 1217 L0 g0y 0’29 - 0°09 GOy 0L S wnmug -
£y LT 1508 - v62't 2ES'T 06 0°1L 0°69 g'ys S8 22 wnipay  ggy’s  Buogeq
66  LS¥'€  lew's 0 1£9'9  [0L't 079 008 08 £"99 001 wnwexew o _
1T 68y EV6'Y 6E1°1 052 VL€ - vtEL . vTIL 0°SS et - . wnwuiy
%1 . SIZ'% - EY6'Y 19¢°1 25¢ Faa i’ £ LSt 9°6§ -~ 00T = 9E wnipal - 0E9’S | nqnuay
761 vRI'Y  EYE‘Y £91'2 9zt ooy 0728 0 08 L9 001 ; moXey - o
y2 256'€ 899y 288 261 0°85 07611 oSt 06 8 C unwLaK _ _ -
56 £80°2 298¢ 985°1 668 0°£8 0 b1 0'TPET 0921 74 15 unipay - 069°¢  tuiBbuay
TR TA S | 899°% g1e'y 101°¢  0°80T  0°697 0°69T  0°(ST 42 _ TR _
() mopang /T Mol ul M0 3B MHN e (m)  1seuj weg | K4C IuHN ) ()  (wy-bs)
OL3BY  memwomsmsmmmssmsmos mommcosoessSomssess L LT T uirirnbtiuinieintets UIPLH L3 31828 RIAY wed
Inaxeay hwEuu @mumgumvc ¥ead  (WoW) sbrdoys - ueq CHE uol suauL] hms_pwam psgJdealy juamyoyey  36ed03s

IIII.IIII-.Ill.!lll-lIlIllIIlll!iilll!IlIIIll.lllllll.c.lllI...ln..|lllllllllllll.rl.l.t.i.ll!l!lllllll.lll.l...lll.lll.lll.lllllill!lllll|illlllllllllll

HHORMOTNER TS, 19 %

G =



(€91'T) £5Z°91
(66T'2) 692°ST

{202°%) €TZ°ET

(8T2'C) 209'€T
(980°S) #ES‘Zl
(T95°9) 640°1T

{819°T) Z06B‘GT
{THT2) 6£2°ST
(g£2°2) SBI'ST

(ogs
(018

) 068°9T
) 06540T

(121°7) 66291

2T aZIvynsTg Yuad

{swa)

( swd 0zh*LT ) LTuo juswesoxdwT XIATI JO IBYI WOIJ
28prag piwmmsTIIng 3® a8amydstp dwad Buridowanqns Lq paurwiqe aaw sainBry pazrssyjuaawd [7
‘pont3 a1qeqoxd 1waf-05 Jo 283eydsTp 3®SL [T : 930N

¥ TeE'S T9S*¢ 0ST WHIFUTH _
IT © ZY6'y 198§ 0ST mnTPsH  08%°Z S ATGAT
LE £06‘'¢ 196'S 05T WM XER
5z 6T€'0 - Tev's oL WETUTH o
€% BIL'Y TEY 8 58 UMTPSH 08%°L Suogeg
65 LSY'E iey‘s . 00T . wnmTxey _
TT 68¢‘ Y E¥6°Y 001 WAL UTHR _
LyT STZ'y E¥6°Y 001 umTpa - 0£9°§ _ nqnusy
%751 98Ty EV6'Y . 00T TNWTXER
w2 . ZSS'E . 899°% L SL wmmmTOmy o
88 o L80%Z . 899°% s WnTPIH | 069°E Far3dusy
9L 7 0ZT'T . 899‘%w R V2 UMEE X S T
| (z) . #or3In0 /T sotzul (wy (zuon)
23pTId pITELITTND OTIBY  ~w-owsmwwsmsssmmcem—e HIPTM atessg BOIY - weq 83raoag
InoNEag (swo) 93xFYDSTE fwag LemtT1dg JUSWIDIED :
ERENFHO7T 0L c'9 E

mgg.,_



% 6.3 ﬁbﬂ%ﬁ$®%$%%

m-»-_q-pu-u-.a.-nn—a-n———_—nnnm—-—n—_.gqe-na..._.a.-.-a-.-._-.»‘--

Peak Discharge at

No. Combination Guillemard Bridge
: - {ems) =
1 R/I only 1?;420
2 Ds 13,602
3 Dm 12,334
& pl 11,079
5 Ls 16,257
6 im 15,265
7 LI 13,213
8 Ns 16,890
9 Nm 16,550
10 N1 165229
11 ¥s 15,802
12 Km 15,279
i3 Kl 15,185
14 Ds + Ls -13,033
15  Dm + Ls 11,765
16 Dl + Ls 10,510
17 Dg + Lm 12,014
18 Dm + Lm 10,746
i9 Dl + lm 9,481
20 Ds + L1 5,989
21 Dm + L1 §,721
22 Pl + L1 _ 7,466
23 Ds + Ls + Hs 11,928
245 Ds + Lo + HNs 11,648
25 -Ds + L1 + Ns 11,327
26 Ds + Ls + Hm - _ © 10,928
27 .Ds + Im + Nm © 10,656
28 D + L1 + Hm 10,335
29 Dg + Ls + N1 8,874
30 Ds '+ Lm + N1 8,604
31 Ds + L1 + NL 8,283 -
32 Ks + Ls 13,768
33 Fm + Ls 13,245
34 Kl + Ls 13,151
35 Ks + Lm 12,776
36 Em + Lm 12,253
a7 Kl 4+ Lm 12,159
38 Ks + L1 10,724
38 . Km'+ L1 10,201
40 Kl + L1 10,1907
41 Ns + Ls 15,736
42 Nm + Ls 15,466
43 NL + Ls 15,145
44 Ns + Lm 14, %44
45 Nm + Lm 14,474
46 Nl + Lm 14,153
47  Ns + 11 12,692
48 Nm + L1 12,422
49 Nl +

'Dabong - N.: Nenggiri
Lebir K ¢ Kemubu
maximum m ¢ medium
minimum : :

Remarks ; Dam scheme

‘Dam scale

s ar e e
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CONSTRUCYION COST {miiVion Hn SOCIAL INPACT
Ho. - Combinat fon Cdam o o Dabang - . : _ Lebir . Nenggiri Keanbu B/
_______ e e B/1 TOEY  mwomum s st s o S 2 B S S S s s e n =TS S TS R e T T e e e LT e
Dabong  Lebir. NHerggir! Kemubu Hnos) P(ha) 0?(ha) RP(ha) F(ha) R(km) PR{km) " H{nos) OR(ha) AP(ha) F(ha) PR(km) H(nos) F{ha) #i(nos) OP(ha) RP(ha} F(ha) R{km)} H(nos) B(n
(1} _ o _ (2 o ' (3) {4) (5)
1 - R/l only o SR P i bey.. 863 _ L _ _ 800
2 Ds+RA : 445 726 1,071 4,800 . 40 380 5,580 4.1 % o - 800
3 Do+ Rf1 855 : 668 1,223 6,100 40 . 540 6,000 6,030 35 44 ; 800
4 DI+RA 745 603 1,348 7,300 40 1,400 9,850 11,230 55 8] 778
5 bsy R 220 : 830 1,058 B _ - . 90 2,100 1,200 2,300 _ 800
6 meR/ E1:3 S PR LY |- Y L R B . : 140- 5,400 2,900 4,600 : 800
TONERE T B e 708 1,319 o o : ' . 165 11,800 5,300 8,600 5 : 800
8 Hs + R/ 106 862 968 o - : 320 1,600 800
9 Hm+ R/ . L 246 846 1,094 : B10. 6,100 800
10 N+ R/ 431 0 831,238 ' e _ - 640 13,900 ' - 800
11 Ks+ R/ K% B8l 98 R _ B _ 1,000 180 790 1,910 16 800
12 Km+ R - B - R T R Y S R R S - 1,260 560 1,660 3,780 23 80O
13 K+ R ' : 46 193 1,039 ' e o o : 1,295 1,160 2,950 6,600 8 800
M4 Ds+is ¢ RSl 445 220 © 698 1,363 4.800 49 385,580 4,110 30 % 50 2,100 1,200 2,300 800
15 Dm+ lsy R 555 220 C .o 63 1,413 6,100 40 U540 6,080 6,030 3 44 80 2,000 1,200 2,300 : 780
6 0 +is ¢ RA . M52 L 563 © 1,528 7.3p0 40 1,4067:.9.850 11,230 5§ 57 80 2,100 1,200 2,300 710
17 Ds +lm+ R/I 445 351 - 652 1,448 . 4,800 . 46 - 390 5,580 4i10 - 30 2 146 5,400 2,900 4,600 _ 802
18 Dmtim+ R/ 585 - 381 - S 580 1,486 6,100 © 40 . 540 - 6,090 6,030 35 44 140 5,400 - 2,900 4600 : 770
19 Dl flm+ R 245 351 N 402 1,588 7,300 40 -;.400_ 9,850 11,230 55 . 57 . 140 5,400 2,000 - 4,600 - : 750
20 Ds+ LY+ R/I 445 61l o 529 1,585 4,800 40 . 3805, 580 4,110 300 2% 165 11,800 5,300 6,600 5 ) : 760
21 e+ Ll v RA 555 61 A8 1,594 foﬁ.l_oﬂ 40 540 6,080 6,030 35 44 165 11,800 5,300 8,600 5§ _ _ 740
22 DL+ il wRfL. 45 6l o 318 1,674 7,300 - 40 1,400 09,850 11,230 56 51 165 11,800 5,300 8,600 5 670
23 Ds ¢ ls v Ns+ R/T 445 220 106 647 - 1,418 4,800 40 300 5,580 4,110 0 26 50 2,100 1,200 2,300 306 1,600 800
24 Ds+im+.Ns +R/1 445 35L 108 634 1,535 4,800 40 390° 5,580 4,110 30 . 26 140 5,400 2,900 4,600 320 1,600 790
25 Ds+Lh+Hs+RfL 445 Bl 106 613 1,775 4,800 40 3907 :.5,580 - 4, m 30 26 165 11,800 5,300 8,600 5 320 1,600 780
“26 Ds +Ls ¢ HnER/I O 445 220 236 580 1,501 4,800 40 .30 __5 580 4, 110 R 26 50 2.180 1,200 2,300 - 510 6,300 - 10
27 Ds+dm+Hmt R/l 445 381 46 - 513 1615 4,800 40 - 350 -5,580 4,110 30 26 140 5,400 2,900 4,600 510 6,100 _ no
“28 Ds+ Ll vMe R/ 445 611 2460 . 555 1,857 4,800 40 (390 5,580 - 4,110 3 26 165 11,800 5,300 8,600 5 510 6,100 _ 760
26 Ds+ls+ MP+R/A 445 20 403 - 443 1,501 4,800 4 380 5,580 4,110 30 26 90 2,100 1,200 2,300 640 13,900 740
30 Os+lmeNLeRIL 445 35) 031 420 1,619 4,800 40 390 5,580 4,110 30 2% 140 5,400 2,900 4,600 640 13,900 130
~ 3 Ds+ Ll RV R/ 445 0 611 403 393 1,852 4,800 40 3007 5,580 4,110 3 26 165 11,8007 5,300 8,600 5 640 13,900 120
32 Ks+is+ R/l 220 T3 o108 I ' : 90. 2,100 - 1,200 2,300 ' 1,000 186 780 1,910 16 800
33 Kmtls R/ . 220 88 710 1,119 S : o S 90 2,100 1,200 2,300 - 1,200 560 i,660 3,780 23 800
38 KlsishRA 220 Coo2as 708 LN LT _ o 90 . 2,100 1,200 2,300 1,206 1,160 2,980 6,600 28 800
36 Ks+im+ R/ _ 351 ' 139 688 1,178 L ' _ 140 5,400 2,800 4,600 _ " 1,000 180 790 1,910 16 800
36 Km+im+ R/ 351 _ 189 - 665 1,205 S ' 140 5,400 2,900 4,500 1,200 560 1,660 3,780 23 £00
37 Kl tma R/ B L1 . b 658 1,255 i 140 5,400 - 2,900 4,600 1,295 - 1,160 2,996 6,600 28 B0d
B Ks + L} FR/L . 611 IR s 1,37 LT ' 165 11,800 5,300 8,600 5 1,000 180 790 1,910 16 770
39 Kmv Lt R/ ' 611 - 380 . 540 3,340 C o : . 165 11,800 5,300 8,600 5 1,260 560 1,660 3,780 23 760
O Kledd s R SR 46 B384 : S : 165 11,800 5,300 8,600 5 1,205 1,160 2,950 6,600 28 760
A HsE s 4RI : 2200 106 816 1,142 00 2,100 1,200 2,300 320 1,600 800
42 Hm+is ¢ R/ R/ N2 | 805 1,271 o : _ .80 2,100 1,200 - 2,300 510 6,100 800
43 HivEs AR 2200 403 o792 1,415 i PR : : 90 2,100 1,200 2,300 640 13,900 806
44 Ns+bme R 3106 IR} A Wk 14 ' S 140 5,400 2,900 4,600 %0 1,600 800
45  Mm+ km v R/DC 1 246 764 1,361 LT A e : 140 5,400 2,900 4,600 510 6,100 800
46  Hl+ Lm+ RAI 351 403 748 1,502 - T i . 140 5,400 2,900 4,600 640 13,900 80D
47 7 Ns L1+ R/L ' 11 s 684 1,401 J e -7 165 11.800 5,300 8,600 5 320 1,600 800
48 tm+ L)+ R/I 611 6 670 1,527 S PR S 165 11,800 5,300 5,600 5 510 6,100 : 800
4 KL+ LY+ RJ 611 403 655 1,669 - e R : 165 11,800 5,300 8,600 § 640 13,900 806
Ranarks ; Dam Scheme 0 pabong L+ bebir K Henggirl K & Kemibu - '
© Dam.Scale s small miomedium 1 large : _ e , . .
Compensation ) 1 houses P Paddy 0P : O1) palm . RP 3 Rubbﬁr R.: Railway PR Publle voad . F i forest B¢ Bridge
P.G. : Power generatfion ' T

EIRR “F.H. 3 Flood mitigation
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TION COST (million H§) SOCIAL INPACT ORDER EIRR
' T : _ ' : St (R} {8) (€} (0 (E) F.H.
Dam Rabong ) - labir Nengghi ' Keﬁ.ubu . . R/1 _Yotal Total Total | Const. Secial Soclal TYota) F.M 4
————————————————— RJL  FOLA)  comoemmmmmimm s e mim i e st ke et e A RS T m s s et e mm e eceececeesee fOP L for W for Cost Impact  Impact P.G.
Henggiri Kembu il(nos) P(ha) oP(ha) AP(ha)  F(ha) R{km) - PR{km}  H{nos) 0P{ha) Re(ha) F(ha) PR{kn) tl(n_os) F{ha) H{nos) QP(ha) Rp(ha) F(ha) A{km) H{nos) B(nos) (nos) (nes) Plant. for(A) for(B) (C)+{E) (%) (%)
_ 9] _ {2 {3) (4} () (0-(1) (1}-{8)  (ha) '
883 883 : 800 3 S0 800 1 i 2 4.5
726 1,121 4,800 40 390 5,560 4,110 3D 26 o . ' o - : 800 . 2 4,800 5600 5,970 13 28 29 42 2.6
668 1,223 6,100 40 540 6,090 5,030 3/ _ _ _ : S _ 800 2 6,000 6300 . 6,630 16 41 42 58 2.3 4.8
603 1,348 7,300 46 1,400 9,850 31,230 55 57 . : : : PR ' [ 17,900 8070 11,250 24 45 46 10 1.9 9.1
838 1,088 : _ 9 2,100 1, 200 2,300 : L : 804 3 8. B9D 3,300 6 12 8 A2
708,349 _ . Teni s o 14D 5,400 -.2.909- 4,600 . - _ L 800 3 140 930 8,300 11 2 3 14 28 17
708 1,319 : S . o165 11,800 5,300 8600 . 5 _ a - 800 2 165 565 17,100 21 3 4 25 2.0 5.6
106 862" 068 _ , L L 320 1,600 S ' - 0D i 200 nw 3 4 5 8 3.8
246 Be8 1,094 - _ o S _ 510 - 6,100 L 800 3 510 1310 8 8 g 17 3.1 6.1
403 835 1,238 : o T T 640 13,800 o : 80 3 640 3440 18 10 11 29 2.2 0.2
139 819 958 e - : T ' 1,000 180 . 730 1,910 16 800 3 1,000 1800 970 2 16 17 19 3.8
189 798 987 _ _ _ : S ' S1,200. %860 1;860 3,780 23 B0D 31,200 - 2000 2,220 ¢ .20 21 2% 3.6
246 793 1,039 S Lo : TR S . ' . 1,285 1,160 2,990 . 6,600 28 . BOO 31,295 2095 4,150 5 2 23 8 3.3
698 1,363 4,808 10 390 5,580 4,110 30 2 90 - 2,100 1,200 2,300 . : L : 800 2 4,896 BAR0 9,270 26 23 30 56 1.8
638 1,413 6,100 40 540 6,080 6,030 B 0M 99 &i00 - 1,200 2,300 _ _ Lok ' : 780 1 6,190 6970 8,930 29 12 43 72 1.7 3.5
563 1,528 7,300 40 1,400 9,850 11,230 55 57 90 2,100 1,200 2,300 : : c o S 770 1 7,380 8160 14,550 38 47 48 as 1.4 7.9
652 1,448 4,800 . 40 330 5,580 4,110 ki 140 5,400 2,900 * 4,600 ' ‘ o . : 800 24,90 5740 14,270 32 3 3 63 1.8 2.6
580 . 1,486 6,100 46~ 540 6,090 6,030 3/ 44 140 5,400 2,000 - 4,600 S ST 710 1 8,240 7010 14,930 13 44 45 78 1.7 4.0
492 1,588 7,300 40 1,400 9,850 11,230 85 - -0 67 140 5,400 2,900 " 4600 R T 750 .1 7,440 B190 19,580 a1 48 49 o0 1.4 8.0
520 1,585 4,800 40 380 5,580 4,110 30 26 168 11 800 5,300 8,600 5 _ o 760 1 4,955 5225 23,070 40 10 32 1 1.7 4.4
428 1,594 6,100 40 540 6,090 6,030 35 44 165 -11.800 5,30 8,600 5 740 -1 6,265 7005 23,730 42 43 42 86 i.3 57
: 318 1,674 7,300 - 40 1,400 9,850 11,230 85 . 57 . 185 ‘11,800 - 5,300  B803 - 5 _ o 670 1 7,465 8135 28,350 46 a6 a7 03 il 5.0
106 647 1418 4,800 - 40 390 5,580 4110 30 26 98 2,100 1,200 2300 3200 1,600 T 80D 1 5210 6010 8,220 3 kF2 33 54 1.7
106 639 1,536 4,800 40 390. 5,560 4,010 30 26 140 5,400 2,900 4,600 : 320 - 1,600 s o790 i 5,260 6050 14,270 39 3 34 13 1.6 - 2.1
106 613 1,775 4,800 . 40 3%0 5,580 4,110 30 26 165 11,800 5,300 - 8.600 5 320 1,600 S _ 7180 1 5,285 605 23,070 47 34 35 82 0.7 1.8
246 596 1,501 4,800 40 390 5580 4,J16 30 - 28 90 2,100 1,200 . 2,300 - 510 6,100 I ' o 1 5,400 6170 9,270 34 35 3% 70 1.6 3.9
246 573 1,615 4,800 ' 40 380 5,560 4,110 30 26 140 5,400 2,800 4,600 _ © 510 6,100 o SN 1 5,450 6220 14,2200 .43 36 37 B0: 1.4 4.0
246 555 1,857 4,800 . 40 350 5.580 4,110 3 . 2 165 11,800 5,300 8,800 5 510 . 6,100 R . _ 60 1 5,475 6235 23,070 a9 3 8 817 0.6 5.
403 43 1,511 4,800 40 350 5,580 4.110 ¥ B 9 2,060 1,200 2,300 © 640 13,900 BT : 20 1 5,530 6220 9,270 36 kT | I 1.6 6.8
403 420 1,619 4,800 40 390 5,580 4,110 v 2% k%0 5,400 Z,000 4,600 _ 640 13,900 - 7 _ 130 I 5,580 6310 14,270 4. 19 4 84 1.4 1.4
403 393 1,852 4,800 40 390 5,580 4,110 30 26 165 11,800 5,300 8,800 . 5 640 13,900 _ o 720 | {5,605 6325 23,0000 48 CIVRN 3 89 0.6 7.8
139 132 1,00 _ ; : Lo 80 2,100 1,200 - 2,300 I 1,000 - 180 - 780 1,910 16 800 21,090 1890 4,270 7 17 18 25 1.0
189 710 1,119 : : 9 2,000 1,200 2,300 - 1,200 . 560 1,660 3,780 - 23 80D ? 1,290 2090 5,520 9 21 22 3l 2.9
246 05 1,171 _ : - .80 2,100° 1,200 2300 _ 1,295 3,160 7 2,890 6.600 ‘28 BOO 2 LWs 2185 7,450 12 25 26 38 2.7
132 688 1,178 : . 140 5,400 2,800 4,600 01,000 - 180 730 . 1,910 16 800 2 L0 1M8 9,270 14 19 20 34 - 2.8 3.6
189 685 1,205 _ _ 340 5,400 2,900 4,600 o ' 1,200 " "56G.. 1,660 3,780 23 800 - 2 1,340 2140 10,520 15 A 25 40 2.7 1.3
246 658 1,255 : _ 140 5,400 2,900 4,600 ' : 1,205 - 1;160°°- 2,950 6,600 28 . 800 2 1,43% 2235 12,450 19 27 8 4 2.5 3.3
139 517 1,377 I ‘165 11,800 5,300 8,600 - .5 1,000 80 7900 1,910 16 . 770 1 1,165 1935 18,070 22 i8 19 4 2.1 5.7
189 540 1,340 : .. 165 11,800 5,300 B,600 - 5 - - 1,200 5607 1,660 3,780 23 180 1 1,365 2125 19,320 23 23 24 47 1.9 5.5
246 537 1,394 S ' ' 165 11,800 - 5,300° ‘8,600 . . .5 B 1,295 1060 2990 6,600 28 -~ 160 1 1,460 2220 21,250 27 26 21 54 1.9 5.6
106 816 1,142 S N - 802,100 1.,200. 2,300 320 1,600 R 800 ~3 410 1210 3,300 10 5 § 6 2.7
246 805 1,271 Co 80 2,100 %200 2,300 510 6,100 S . T B0 3 660 1400 3,300 20 9 19 30 2.2 5.1
403 792 1,415 : - - o 90 2,100 1,200 2,380 - . 640" 13,900 ' BOG 3 716 1530 3,300 30 13 1 44 1.6 9.2
106 775 1,232 , ' ' o 140 5,400 2,800 46007 320 1,600 S : . 800 3 460 1260 8,300 17 6 7 24 2.5 3.4
246 764 1,361 ' ' 110 5,400 2,900 4,600 - 510 6000 .ot 800 .3 650 1450 8,300 25 iz 37 2.0 5.1
403 748 1,502 : 140 5,400 2,900 | 4,600 : 1540 -13,800 R 800 3 780 . 1580 8,300 35 14 15 50 1.5 8.3
106 684 1,401 - S A 165 11,800 5,300 8,606 - 5 320 1,600 Sl B0 2 495 1285 17,100 28 1.8 6 1.8 5.3
76 670 1,527 : 165 ‘11,800 5,300 8,600 - §  5i0 . 6,100 o : . 800 2 675 1475 17,100 % 12 13 50 . 1.4 6.4
403 655 1,669 . : . 165 13,800 5,300 8,600 5 640 13,900 oo T B0 2 805 1605 17,100 45 15 16 61 0.9 8.9

L : Lebir N i Henggiri K : Kemubu
m s medium - 1 5 large _ - : )
P 3 Paddy OP v 01} palm RP @ Rub_berj'- R : Rallway PR : Pubjic road F ¢ Forest 8 : Bridge o ;
f mitigation P.G. : Power generaiion o . _ _ ' P . : “95__'
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S _ . Peak discharge at Households to be
No. Combination Guillemard Bridge, submerged, nos
m” [sec '

1 Dl + Ls 10,510 6,190
2 Dm + Lm 10,746 6,240
3 Dl + Lm 9,491 74440
4 Ds + L1 9,989 o 4,965
5  Dm+ Ll | 8,721 6,265
s DL+ u o 7,466 | 7,465
7 Ds4Ls+Mm 10,926 5,400
8 Ds + Lm + Bm 10,656 5,450
9 Ds + L1 + ﬁm_ 10,335 5,475
10 . Ds '+ Ls + NI e 5,530
U De+im4 N 8606 5,580
'_:12 : Qs!+'L; +NL 8,283 5,605
13 Ks + T 10,724 , 1,165
e CEm4Ll 10,200 1,365
15 RL4LL 10,107 1,460

L Y OR S B RS S A ma L Al ke v D S R DT O M AR OB Gm A S OBl O W R a M A R D W S L OB 4 G e e e A P U D O S A A

‘Remarks :- Dam scheme D : Dabong L : Lebir
. B - e “K ¢+ Kemuby N : Nenggiri
Dam scale 'l : maximum m : médium s : minimum
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Alfuvlum ) . . .
. Cloy and Sitt {maoring}
Quaternary
q AE at, kumte Cloy dnd Silt .
Diluvium peaty ! ‘
Ciay, Slit, Song oitd graval
: { Contingatal )
Cretaceous Sendstone with Siltstone
Jurassie Ganglomerats gnd Shala/mudstene
Mesorole Sandstona, Siltstens, Shals *
Triaasie Sehist, lHmesiana, Volcanica
Tuifs
. = | phytiite, Siats, Shals,
Parmian . - R
' . ﬂ[ﬂlﬁ Schist, limastsne , Volcanlcs
Palasoicle - : s -
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