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WATER QUALITY INDEX OF MUDA RIVER BY DOE

TABLE 2.3.1
- CLASSIFICATION
YEAR OVERALLINDEX | - INDEX BY- INDEX BY INDEX 8Y
' wal BOD $s ONHA-N
1985 83 93 78 86
11986 86 95 73 88
1987 o 93 73 82
1988 82 91 74 79
1989 79| 91 69 74
1950 81 92 72 80
1991 80 94 72 72
1892 79 95 71 87
1593 81 89 71 72
1994 ‘
Mead 81.33 192,56 72.56 80.00
OVERALL: -BOO: |88 NHA-N:
Dirty < 60 <80 <70 <71
- Stightly dirty 61 - 80 80 ~ %0 70 ~ 75 71 ~ N
(_leean . 81 < 90 < 75« 91¢

' Note: Theindex figures are obtained from DOE.
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TABLE4.1.1 '~ PRINCIPAL FEATURES OF INFAKE FACILITIES
- (DOMESTIC/INDUSTRIAL WATER)

NOTE

No [ NAMEof ~ | OPERATION | FACALILY | CAPACITY

_Pumping Station | ) : {cum/day)
 MD- § |Lahar Tiang . PW.A p 315,000 E
MD- 2 | Sungai Petal PW.D p 68,300 E
. MD- 3 }Pinang Tunggal . PWD - p - 27,300 E
MD- 4 | Kulim | PwD p 160,000 U
MD- 5 | Kvara Ketil PWD p - 15,000 E
CMD: 6 | Teloi PWD p 21,400 E
MD- 7 | Jeniang PWD p - . 14,600 E
MD- 8 lleneri PW.D P 8,700 E
“MD- 9 | Lubuk Merbau PW.D p 1,400 . E
- MD-10 | Nami PWD p 4,000 E
SD- 1 [Bikan P.W.D - P 6000 § E
KD- 1 | SvigaiLima P.W.D p 18,200 E
CD- 1 | BatuLima PWD P 10000 |- E

Remarks; E:Existing U : Under constuciion

" TABLE4.12

P.W.A : Penang Water Authority
P.W.D : Public Works Department

ACTUA_L INTAKE DISCHARGE FROM MUDA RIVER SYSTEM
(D OMESTIC/INDUSTRIAL WATER)
L {UNIT : 1000 m3)

PUMPING | 93 _ _. _ : 1
sTATION | JaN | rea | mar | apr | M | Jun | su | Aaug | sep | ocT | NOV | DEC |ANUAL
Lahar ) el ) .
‘Tiang 115,856 15,495(17.547| 17,366 | 16,961 16,503 ]17,347( 17,0841 15,706 14,639 14,672 14,777( 193,953
Pinang . B _ -

Tunggal | 669] 631 e83] 624| 708| 662] 6821 e75| 692| 714} 673} 648] 8064
petani | 2475 2.397| 25041 2.414] 2.538] 2:347] 2.508) 2514] 2.416| 2.510] 2,391} 2.523] 29,542
Kuala = ‘ : i T

Ketit 93 93 93 93 a3 93] 93] 93 93 g3} - 93 g3| 1418
Nami ol sal 41l 4s| -as) asl 4ol | 48l 49f a7|l 48| so0
gatulima | 248! 252] 175! tes| 72| -163) 95| ivzl  te2]  1e1] 144] 39| 2048

- Ventang 401] 340] a0sl a0s| 4a0] s07). 303] 40e) ~40s] 4ie] s8] 65| 4785

Jenari ot 28] 5] 20| 23] 47| 19]. sof ce3t s8] o20s] 227 738
Lubuk - ‘ _ .

Mzrbau a4 a1l sl 41 41 4] a1l 4t 41 it atl a1l ;s
Sg. ‘ .
N 195), 195] - 19s] 195] - 195] - 49s5| 195} 195] 195] 195} 195} 195] 2343
“Bikan - s21 92| e2] 92l o2 e2| e2f s2] @] e2] 92f 2] 1407
Teloi 320 a2 32| I R Y Y T Y T - -
TOTAL - 20.1351 19,648 21.315'21,4‘34 21,343‘20.5'93 24.546121.404] 19,9451 18,9981 18,950119,198] 245.077

B




Note:

T-6

TABLE4.1.3 PRINCIPAL FEATURES OF INTAKE FACILITIES
S (IRRIGAT{IONWATER)
No SUPPLY SCHEME | OPERATION | FACA | CAPACITY | IRRIGATION | RIVER
: l LITY | (cumfday) AREA(ha) SYSTEM
MA- 1 |Kota-2 DIOGSPeany | P |0 598,000 | 2,390 | Mudadiver
MA- 2 | Pekura DLO(S Petaniy | p 329,000 ~ 4,780 Muda diver
MA- 3 | Sungai Muda PLD@eai): | p | 1,223,000 6,771 Muda river
© MA- 4 | Pinang Tunggal’ D.LD(Perai) p- | 990,000 1,178% . | Mudadiver
'MA- 5 | Pinang Tunggal | D1DSPetani}| p | 88,000 279 Muda river
 MA- 6 | Terat Batu i | DID(Kvkim) p | -14,000" 28 Muda rivee
MA- 7 | Pantai Perai DIDS Py | p- | . 132,000 259 | Mudadiver
MA- 8 | Sidam Kanan DIXKulim} | p .| - 60,000 453 . | Mudanver
MA- 9 | Sidam Kin DIDSPeaniy| p | 88,000 219 ‘Muda river
MA-10 [Kg. Kemumbong | DID{SPewni)| p 18,000 55 Muda river
MA-11 } Lubok Kiab | DIDGS Peani)| p. 12,000 53 | Mudarive:
MA-12 1 Pantai Cicak DID(SPaani}| p 14,000 40 | Mudariver
MA-13 | Padang Cicak DLD{SPerni)| p 24,000 N ‘Moda river
SA- 1. | Merbau Pulas DIDSPeand)| P | -23.000 195 Sedim siver ..
SA- 2 | Uls Sedim/Sipuich DLO(S Pewani) | w ' 114 Sedim river
SA- 3 | Ulu Bakai DD Peuni) | 1w 75 Sedim river
SA- 4 | Kg. Badang DD Petaniy | w 75 | Sedim dver
SA- 5 | Kg. Mempelam . | DIOS Petani} | - w 67 Sedim river
SA- 6 |Padang Mcha DLO{S Petini} | w 150 Kanagan rives
SA- 7 | Karangan DID(Kulim) | w - 225 Kanaga dver
~KA- 1 | Kg. Tawar DIDS Petani} | - W ‘ 40 | Ketilriver
KA- 2 | Kg. Landak DLDS Peani} | - p. 24,000 40 Keil river
KA- 3 |Kg. Iboi DLDE Peun) | 'w o 186 | Ketilriver
KA- 4 |Pulai DIDS Peani)| - p 73,000 239 Ketil river
KA- 5 | Simpang Empat DID{S Petari} | w L 28 Ketilriver
- KA- 6 |Kg. Luar DLD(S.Perani} | p 51,000 - 181 ‘Kedil river
KA- 7 | Tanjung Pari - DAD{S Petani) | 'w o ‘101 Kedlsiver
KA- 8 |Sg Tiak - | DIDSPetariyp w | . - 109 Ketil rives
KA- 9 | Limau/Cotok Sikin' = | DLD(S.Petani) | - p 22,000 85 ‘Ketil siver
- CA- 1 ' |'Tanjung Besar D.1LIXS Petani) P 59,000 172 Chepir siver
CA- 2 | Sg. Teloi DLD{S Petani) | p 22,000 - Chepir river
CA- 3 | Tanjung Sik - DLD{S.Peani) | W 91 Chepir rives
CA- 4. | Sp. Chepir DID{SPerni) | p- 118 - | Chepliriver
JA- 1 Kg. Farit DLO{S Petani) | W, - 192 1 genedriver
Remarks;  p: Pumping : w t Headwork
Source; Informauon from State DID (kedah) _
: TADP Pulau Pinang
Includmg a part of Jarak Schemc {173 ha.)



TABLES2.1  PRESENT LAND USE IN MUDA RIVER BASIN AND KEDAH STATE
Ttem ~ Muda Ri\_{g_:_‘rmBaS:in“_._f ......... -~ Kedah State
- (km?2) (%) (km?2) (%)
1. ‘Agriculturat land . 1,771 42006 4,756 5122
(1) Mixed Horticulture 163 3.88 426 4.59
(2) Rubbes -~ 1,393 33.09 2,504]  26.96
(3) Oil Palm 7% 1.80 219, 236
(4) Paddy 131 3.11 1,448 15.60
(5) Others 8 0.18 158 1.70
. Non-Agricultural Land 24390 57.04] 43300 4878
{1) Urban and Associated Arca 2 0.05 122 131
(2) Forest 2,361 56.09 3.944] 4247
(a) Forest 22511 53.46] 3483 3751
(b) Scrub Forest 109 2.59 - 334 360
(¢) Scrub Grass 0.04 127 1.37
(3) Newly Clearcd Land 62 1.48 129 1.39
© (4) Lake & Swamp 14 0.33 162 1.75
" (5) Others Nil 0.00 172 0.00
Grand Tolal 4210 100.00 90,2851 100.00

" Source : Land use map from Ministiy of Agricullure
Development Statistics of Kedah Darul Aman
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TABLE 5.4.2  POPULATION DENSITY IN MUDA RIVER BASIN

. Average Ansuyl
Classification of Arca Ay Fopulstion PoPui:Lba Deosily Popuhjﬁoa Growth
. ) G‘.m:) _ (Personikm) (Selvear) -

No. District ‘Munkin ] ' 1591 2000 2010] 1951 2000 2010 19%1-2000 20002010
I Uppera Reaches of Muda Rives Basia s2a8) 1073 name 20960 u3 15z om0 348
1 sk C Sk ' 855,15 go26 10385 s 93 121 161 295 2.90
2 Peodang Faduig Petiang 1932 3,053 4533 - 14| 0 4735 249 453 2,65
[l Middle Reaches of Muda River Basin ™ ©1,102.18 69,043 81184 . $3.338 626 726 90.2 1.85 103
3 sk Six 654.80 15019 45250 61,156] 5as 591 935 295 104
.4 8% Jeasd 1319.00 11,608 11,882 i217] Bas 855 81 015 0.20
- 3 FPadang Terap  Tekad 14293 5991 8163 9840] 1128 . 1503 1727 177 L&S
6 fvihMufs  Gurn 39.85 6,136 72157 813 5012 980 10209 135 125
T KmhMuds  Tehd KGrd 126.61 $03 81 83s3| 14 690 650 033 044
Y. Lawer Reaches of Muda Rivec Basia 29653] 131342 190777 30,915 4109 Esdd4 10182 132 479
¢ HKeahMui Kot 6221 2974 3292 30N 41da 5293 . 5950 116 118
9 Kuaha Muda Kuala 3.91 2,603 2,503 3038] 3162 405.1 4388 0584 0.80
10 KealaMuda - Pekila 21.66 8,633 . 11,245 15211 3985 5350 7023 304 307
11 KralaMuda  Pinasg Tunggal 3647 3210 0 3088 2 696 853 8.9 -116 119
12 KvalaMuda  Rantau Panjung 1021 2.634 2776 288N 2629 3119 2822 038 038
13 Kuih Muda  Sidem Kid 68.19 6914 6507  £236] 1014 859 9.7 451 0.54
P14 KutlaMuda  Suogei Pasi 3663 44628 79546 15L,703{5,2183 - Z17LE 41415 535 6.67
15 KualaMeda  Suogai Petasi 11053 s59.667 81,422 1163%8) §993 12277 17550 353 3.6
[V Uppes Reaches of Kechil River Basin . 55433 11,842 12,400 1?;,05] 234 2204 235 032 6.51
16 Baling Siong : 554,33 11842 12400 13052 214 224 235 0512 051
: V..Ln\nrRucbzsol'KecbilRianas!n; £84,14 90,085 93,867 112,396] 3317 1459 165.2 (R} 124
17 Baling Boagor 4136 ssie 613 7250 1350 1526 1762 1.0 1.45
18 Baling Baling 46.93 8166 5379  820Y FMO . 1743 1148 0012 003
19 Batiog Pulat 1530 19972 23,042 21,367 1303 1503 1781 1.53 1.7
20 Baliag Kupang 19130 23142 25275 558 1225 1321 14433 036 053
21 Baliag Felub Kaman 12437 14647 16937 19987 1178 1362 1607 1.66 1.67
22 Baling Tawar 126.58 18284 20,021 22,612] 124 15835 1782 109 117
VI, Sedim River Basin s3328] Casizt 498556 saier] . sy 929 - 1091 125 1.61
23 Baliag Bakai 279.80 12,552 12,708 12912 449 454 451 0.1% . B.1s
25 Kulm Bagan Seoa £1.23 5352 sse0 ssu| sr3 %67 - 950 043 . D47
25 Kulim Kaiargan £0.10 854 10,01 15478 888 1261 195.7 433 4,49

25 Kulim _Padang Mcha 58,66 7,587 7422 123 1294 1265 1133 025 026].
27 Kulim Sidam Kasas /SN 9590 NLSI3 14203 2470 2966 3855 209 . Aa2
23 Kuba Pasdang Chiny s 2360 0 2352 am2| $397 0 sis4 s287 05 05§
Muda Basin Toial 4150.00f 357,794 418,701 §05.%46 153 108.1 1462 2,60 306




PRESENT INDUSTRIAL ESTATES (AS OF 1993)

" TABLES.G.1
_ Developed o1 Area in Area  § Occupancy
© State by District Industrial Estate § Operation § Developed !  Rate
| - = . (ha) (ha) (%)
‘Kedah | - KSDC iKota Sctar - iMergong I S 3320 41.490 850
: - - iMeigong Barrage “31.14 40.60 76.7
Kuala Muda {Tikam Batu o 3281 36.00 9L
Bakar Arang 174.80 225.80 774
; Sungai Petani 221358 25072 83.1
Kulim {Kulim N 14598 17400; 839
. N S KS‘DC AREA TOTAL 64] 68 ?69 )2 8) 4 .
KEDA ~ iKubang Pasu 'iBinjal = ' 0.90 3. 49 ' 25 3
" iPadang Terap {Naka 0.64 5 6_6 L3
Baling Baling 1.29 6.87 18.8
Sic Sik - 1091 12.45 816
: Jeniang 232 6.66 34.8
Pendang Sg. Thang .34 0.84 - 100.0
Langkawai  iLangkawi . I 394 | ..3941 01000
T KEDAAREATOTAL [ 3081 " Soo1 522
. ' State Total . 662.52 809.43 81.9
Penang PDC  iS.P.U. Mak Mandin © 3561
o Seberang Jaya 22,191 | 756.69
S.P.T. Perai 340.34 '
Pérai F1.Z, 154.90
Bukil Tengah 77.65 .
Penang Island iBayan Lepas 37,714 ) 230.13
?.‘.‘.).E’..'.‘,..E?RE%.E.J.Z. R S R
: " State Total 7881, 02 986.82 893
Grand Total 1543541 - 1796.25 859
Note : KSDC = Kedah State Economi¢ Development Corporation

- KEDA = Kedah Regional Ecoriomic Authority
PDC = Penang Development Corporation

S.P.U. = Seberang Perai Utara (Seberancr Perai \Ior!h)

SP.T.= Seberang Perai Tengah (Seberang Perai Central)
FlZ.= Frée Industrial Zones

Source Deve[opment Statistics of Kedah Darul Aman by Kedah SEPU, Februar\ 1994.
Pcnang Statistic by Penang De\clopment Corporauon Febmar\ 1994 '

~T-10




: TABLE 56.2 INDUSTRIAL AREA DEVELOPMENT PROJECTED BY STATE GOVERNMENT

(YEAR OF 1993 AND 2000)
_ _ L _ _ o _Area Develped
|State Developed District Industrial Area 1993 2000
_ by - i{Indusirial Estate) ~{ha) {ha)
Kedah KSDC 1Kubang Pasu Bukit Kayu Hitam Y2
Kota Setar Mergong 1 41 66
Mergong Barrage ~d1 41
Pokok Sena 176
Kuata Muda Sungai Petani 252 232
Bakar Arang . 226 1226
Bakar Arang Light .
Kempas Park
Tikam Batu 36
Baling Kuala Ketil
Kulim Kulim 174
N * iKulim Hi-Tech Park
'KSDCARBATOTAL 1" 370, 2,150
KEDA kubang Pasu Bmysl 3
Pg Terap Naka 6
Baling - iBaling "7
Sic 1Sik 12 33
Jeniang 7 18
Pendang Sg. Tiang N o2
Langkawai Langkawi - 4 1
- iKubang Pasu {IKS KEDA Park 10
iPendang IKS KEDA Park 10
Kulim IKSKEDAPark & 4
o TTKEDAAREATOTAL RO
Pm ate K\}ban'g Pasu Darulaman 37
Kota Setar Sri Tandop S1
Kuala Muda BK'Y. Selambau 163
Sungai Petani Park 202
Sclardgan (MIEL) 3
Kulim Taman Makmur Light ¢ G 0
PRIVATE AREATOTAL 5 TS5
. ""KEDAH STATE TOTAL _ 809 2,832
Penang iPDC SPW/SPT Butterworth 757 1,472
SPT Kepala Batas 202
SPU - iTasek Gelugor 77
SPT B'uki_t Mertajam 206
SPU Permateing Tinggi 64
1SPS Jawi {Valdor) 433
SPS - iNibong Tebal 152
MPPPP.Pinang  iBayanlepas i 2350; .26
PENANG STATE TOTAL o871 2,869
GRAND TOTAL ' 1,744 5,701

Source: Kedah Deveﬁopmenl Action Plan (1991-2000)
' Report front KSDC (wrilten in Japanese)

" Draft Structural Plan by Seberang Perai Mummpal Council (1985-2000)

Penarnig island Staucture Plan

T



TABLES.71  PRESENT MONITORING SYSTEM OF MUDA RIVER AND MADAIRRIGATION AREA

** Monitoning

Monitoring Agency " Moni toting ItemvPoint
Purpose in : _ Location
i Charge ltem Point '
1. Monitéring for Muda River
in Kedah State
. 1-1 Fiood Forecasting & Waming DI} |Watet Level 10 |Gavging Statien
Ralnfall 3 - ditto -
1-2 Allocation for h‘igéli@n Water DID  |Water Level 28 |Intake Point
1-3 Allocation for Domestic & PWD  |Water Level 17 ntake Point -
Industsial Water - Water Quality 17 - ditto -
1-4 Ri\'ﬂ Water Quality Control DOE  |Water Qﬁ_alily 17 {Sampling P int
t-5 River Channel Stzbitity DID  |River Bed Elevation 3 |Gauging Suation
1-6 Hydrological Data Base DID  |Water Level 10 |Gauging Station
Water Level & Discharge 3 - ditto -
Rainfall 16 - ditio -
2, Monitoring for MADA
Irrigation System
2-1 anlrol of Low Flew Regime MADA Water Level . $ |Gauging Station
of the River Gate Conlrol of Pdg. Terap Bamrage . 1 - |Bamage
Gate Conlrol of Muda/PedwAhning Dam 3 |Dam Resenvotr
Water Quality of Muda/Pedu Dam Reservoir | - 2 s ditto -
2-2 Allocation for Irrigation Water MADA |Rainfall _ _ 70 |terigation Area |
- |Gate Control of Inigation Facility 9 - ditto -
3. Monitoring for Muda River
in P. Pinang State
3-1 Flood Forecasting & Warning DID  |Watér Leve) 2 - |Gauging Station’
3-2 Intake of irigation Water DID - |Water Leve] 2 fntake Point
3.3 Intake of Domestic & Industria) PWA - [Water Level 1 |tniake Point
Water Gate Controf of Muda Barrage 1 [Bamsge
3.4 River Channel Stability DD [River Bed Elevation 2 [Gauging Station
- [Sand Mining - 9  [Mining Point
3-5 Hydrological Data Base DID  |Water Level & Discharge 2 [Gauging Station”
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TABLE 7.2.1 ANNUAL MINIMUM STORAGE VOLUME OF DAM RESERVOIR
(IN CASE OF ONLY BERIS DAM CONSTRUCTED)

Cunte : 1,000 cum )

YEAR MUDA & PEDY T AHNING BERIS
1952 515219.3 Z00000.0 103425.5
1553 100551.9 200000.0 715563.8
1954 .0 $9988.5 68699.5
1955 0 .0 B85836.3
1955 "175048.1 68556.8 108597.4
1957 © 280793.3 113397.6 101521:6
1958 Coo233092.8 172962.0 83545.9
1559 149072.58 200000.¢ . 100825.5
1970 . .0 - 164972.4 95637.1
1971 157936.3 200004.0 105645.8
1972 73149.3 260000.0 - 96470,7
1973 | 35441%.4 - 260000.0 105553.5
1974 £77283.6 200000.0 102242.9
1975 5067177.8 200000.0 102316.2
1976 © 514032.7  © 200000.0 95410.1
1917 © 316018.9 200000.0 ©53577.4
1978 26027.0 - 200000.0 [-1.5:0-1 9% |
1979 ’ .0 R 0
- 1950 : C.0 .0 .0
1931 0 1.0 .0
1931 ’ .0 .0 0
1933 .0 .0 . .0
1934 0 N 10859.3
1985 .0 Y 23354.4
1986 0 N ] 41174.6
3987 .0 .0 41990.7
3988 359408.4 £6292.5 95591.2
1939 660367, % 1777152.3 107298.2°
1450 215804.6 199535.7 100520.9
1931 10470.0 199680.2 90505.2

TABLE 7.2.2 RESULT OF WATER DEMAND AND Si)PPLYTBALANCB SIMULATION
_ (IN CASE OF ONLY BERIS DAM CONSTRUCTED)

FATER Vm-.ﬂcé GP MUDA & REDAN RIVER SYSTEM CASE -<-- O t ’ { unkt ¢ aitiled cum }

« VEAR KD A RIVER SYSTEH ; . KEGAD KIVER §F78TE
REFLENTSHAINT DPIFICIT ] REPLENISHENT j BIFICIT
MATNTESANCE FLOT FATER-USE . .
BERIS DAM ~ W/R DAM BEZOKE AFIER 8ZFORE AFTER P/M BAM ARNING DAM H/R DAM J,TRASPER BEFOXZ AFTER
CONTROL  CONTROL  CONTROL  CONTROL CONTROL  CONTROL
§51 1.1 N3 10.3 K] 11.7 K3 830,58 K3 K .0 830.6 5
:ns: 8.7 . _ .0 .8 . .0 38.7 o 2.8 W0 o .0 9248 R
1944 45.1 0 A .0 8.7 R 6338 169.1 .0, 0 139.8 .0
1983 24, 0 n.1 ) 28.4 ] 2358 1.3 .0 .0 610.3 .9
1958 [ 9} K3 [ K 6.1 .0 450.% s .0 S .0 K 60,9 N
1957 12.% -0 11.0 . 12.% L. a0 1484 N3 N ] .0 240.% .0
1858 23.5 K t0.3 8 25,3 .0 8483 K] .0 .0 188 .0
1vE3 15,3 K 11.3 .0 13.% .0 398.8 .0 K .0 594.4 K
2970 1¢.8 K 18.7 0 14.8 0 371,68 LLI 0 .0 608.6 .0
1971 14.3 .0 11.8 N 14.3 K3 s34y .0, .G K] 594,17 .8
1972 i4.3 .0 AT .0 18.% - 31,7 .0 .0 0 587.7 .0
1973 3.5 .0 8.2 .0 i K 3300 N ] .0 .0 133.0 X
1974 1%.2 .0 13.0 . . 1%.2 .0 617.0 .0 ) 0 617.0 N ]
1915 11.2 .0 10.8 K] 13,2 L0 4381 .0 Wb .0 158.1 .0
1978 St .0 14.3 00 At.? .0 548.6 G N R 545.5 .0
191¢ BT K 4.1 .0 1.4 .0 ¥83.8 .0 0 R 703.8 .5
1978 4.3 - U ) .0 4%.3 Y T - C L0 .0 0 P .0
1919 8.2 . 9.2 18.1 103.3 40.1 241.0 30%.6 .0 .0 Tl 318.8
1540 1.3 N 3.1 3.4 0.2 €43 . 229.3 £5.3 0 . .0 111.% 426.1
1543 35.9 .0 1.1 5.3 ®.0 4.1 - E0t.8 83,9 .0 0 [T ) 113.1
1981 24.4 .0 32 . 20.3 4,5 . 3.3 100 .4 .0 N 681,12 383.0
1583 8.3 .0 11.3 15.9 93.9 11.2 418,12 60.4 .0 K 858.4 402.1
1984 .4 .0 15.4 ] 4.8 W0 6t1.0 18.2 .0 2 28%.9 61.1
Tt 11.9 .0 - [N} .0 il .0 30¢.8 18,2 .0 .0 8083 5.7
1084 31.3 0 1.8 4 AL .0 44,4 30,95 .0 .0 149.2 294.3
1581 BE S W0 114 O 39 .0 439.2 3.1 .0 ) as+.2 3543
15483 5.3 .6 1.9 +0 BEE K 4C5.8 .2 0 .0 406.8 N
1983 &4 Y TR I | 0 £.8 . 631.9 .1 .0 Q0 411.9 B
1599 15.1 - 10.% K] 15.1 . 817.1 .8 .0 .0 (3TN ] °
1991 .4 0 19.12 ] 23.4 .0 643.7 .3 . K3 £55.1 .0



TABLE7.23  ANNUAL MINIMUM STORAGE VOLUME OF DAM RESERVOIR
(IN CASE OF JENIANG TRANSFER CANAL AND NAOK DAMCONSTRUCTED)

{ unit : 1.609 cum )

YEAR HUDA & PEDU AHNING BERIS - FAOK 1
1552 ‘824223.0 | 200000.0 103248.9 . 27400.0
1983 "238591.5  200000.0 . 15563.0 27400.0
1864 101136.1 10000¢.0 - 68T98.3 ' . 27400.0
1955 . 43223.1 230000.0 858858.4 27400.0
1966 -33%182.8  200000.0 108456.1 27400.0
1953 $25418.1 200000.0 101440.8 © 27409.0
1968 . 574765.86 200000.0 89542.9 27400.0
1669 601050.8 . 200000.0 100508,2 27400.0
1970 . 499403.4 7 200000.0 - 95799.3 27460.0
1871 724259.3 200000.0 . 105582.5 27400.0
1912 F17233.3 200000.0 . 95435.6 . 27400.0
1973 963170.9 200000,0 165435.4 27400.0
1974 - 783514.1 200000.0 101982.2 27400.0
1675 700271.5 200000.0 101889.4 - 27400.0
1976 185776.6  -200000.0 96331.3 27400.0
19717 - $71171.5 200000.0 53826.1 27400.0
1978 | 338732.8 200000.0 57689.3 27400.0
1979 : .0 128590.5% 0 .

1980 .0 0 0 .0
1981 . N 14805.8 Ko . ]
1962 -] .0 .0 0
1983 .0 . .0 .0 .0
1984 . .0 60520.0 11018.2 C27400.0
19535 .0 .0 23538.1 .0
1936 .0 .0 413%7.8 5622.5
1987 , .0 0 42334.0 . .0
1988 431586.1 85948,3 96885.6 27400.0
1939 795413.1 1787560.3 107331.4 27400.0
1930 $85031.0 199340.8 100599.1 27400.0
193 372255.1 - 195880.2 91027.0 27400.0

TABLE 7.2.4 ~ RESULT OF WATER DEMAND AND SUPPLY BALANCE SIMULATION
(IN CASE OF JENIANG TRANSFER CANA ANDNAOK DAM CONSTRUCTED)

{ enit ¢ mititen cun }

YA AVTA RIVER SYSILX KEDAN RIVER ETETE

REFLERTSIIENT PIFICIT } REPLENTSHMENT . ' PIPICIY

. . FAINTESANCE FLOT TATER-USE " N y ot ‘, rex pErosz

B2II® PAX  K/® DA BRPORE AFTER ° - BRFORE  AFTER  PJ% DAX PHNEIND DAM  K/R DAD JTRASFER N’gl

. CONTROL - LONTROL  CONTROL  CONTROL : | . ECONTROL NTROL
1967 TS ] .0 I KN TH TN K K] 108,17 1309 S
1963 M. ) 13.¢ O . 3s.s Q. 870,68 - 0. e85 - #70.4 S
1964 43.3 0 3.0 ] £5.5 L B 1 X N3 R I 4.3 50,0 E ]
1085 8.4 .0 1.1 K 28.4 A0 S35, N L0 1381 . 319,2 .0
1054 8.3 .0 4.7 .0 8.2 .9 I87.0 B .0 4. Ast.0 N
1587 11.6 K FT 0 12.4 K 37¢.9 .0 .0 131,3% 349 s
188 23.6 -9 20.5 K] 5.8 .0 607, 3 W0 K 8.0 407,39 K.
1949 13,3 K 1.5 K 14,3 0 331,2 .0 .0 103.0 . %31,% K
L1vio 10.4 ] 15.% K STV ) 880.0 .0 .0 . 437 3808.0 )
1671 14.8 .0 131 K] 4.8 ) 38,8 .0 .0 . v5.3 5388 a0
1972 10,4 .a 17,5 K] 8.8 .0 514.7 e .0 104.3 s18.7 L
1973 8.7 ] [ X} .0 MY B 2T N .00 11,8 274.3 B
1974 15.¢ -5 13.4 K] 5.4 K] 6106.5 .0 N 80.2 610.3 .0
1973 12.8 .0 1.2 .0 - 33.4 O R4S .0 .0 0.4 384.3 [
1918 L11.8 .0 14.4 .0 “31.8 ) b, 1 .8 .0 104.0 485.1 e
19117 83.2 0 24.4 .0 61.2 K T3L.2 .0 .0 16.4 131.% T
1978 1.9 .0 29.0 .0 1.9 K. 695.8 .0 N 5.1 S 89%.% S
1970 83,9 1.% 41,4 13,8 ss.0 1.1 T %44.0 - 17.0 333 109.0 28,3 1.0
1980 1.8 a4 44.1 0.0 1.9 e8.3 270.0 - 194.8 4.1 161.1 48,4 1848
1001 FENY 2.3 28.9 K] A0 K 00,4 3.3 9.t 200.4 837, 4 2.2
1982 4.0 1.4 31,3 1.8 (1K} 8.8 . 388 is.8 1.7 12¢.8 £49.4 341.3
1922 24.0 5.9 31.% 11.8 #).8 €3.9 | 69,2 . 8.4 FEN ] 9.2 [ 115 57,3
1924 4.3 K] 13.% K.] 5.3 0 11,9 10.7 0 1 3.1.0% U 1.1 N ] .8
1983 1.p K} 0.1 Nl 1.% K] 81,4 82.1 LEN 183.4 T4l.4 1354
1585 3.3 D L.} 0 n.3 0 £83.9 3.3 £4.5% 114,98 L1118 1.4
1547 35.7 . 1%.0 .0 LI ] .0 423,1 43.8 34.5 115.2 B1s.7 253.3
1988 8.2 N 3.9 .0 LIS | 0 4.1 2 +0 133.9 3.9 .0
1589 [ X} .0 4.4 0 4.4 0 816.3 ] o 137.8 518.2 ]
1990 13,1 .0 19,4 .0 1%.% K ] 122.% N ] 0 134.9 1153 .
195t 13,2 .0 19.0 0 1.2 0 gat. 1 . W 8.4 £01.3 0



TABLE7.2.5 - - ANNUAL MINIMUM STORAGE VOLUME OF DAM RESERVOIR
' (JN CASE OF ALL PROPOSED WATER RESOURCE
DEVELOPMENT STRUCTURESCONSTRUCTED}

[ unit : 1,000 cus }

YEAR HUDA & PEBV ARNING BERIS RACK & REMAN
1562 624223.0 200000.0 © 103248.9 267400.9
1953 236591.3 200006.0 75363.0 267400.0
1964 101150.1 200000.0 £8788.3 267400.0
1953 - 43229.1 200000.0 p3888.4  267400.0
1956 © 335is82.8 200600.0  108435.1 267400.0
1967 . 52541841 200000.0 7 101440.8 267400.0
1968 574765.:6 2060000.0 B9542.9  167400.0
1959 5016%0.8 200000.0 100808.2 257400.0
1970 . 489403.4 2000006,0 . 95799.3 | 267400.0
1971 724259.3 200000.0 105582.5 267400.0
1972 717233.3 266000.0 95455.6 257400.0
1973 ‘963170.9 Z00000.0 - 105435.4 267400.0
1974 783514.1 200000.0 101682.2 267400.0
1975 760271.5 200000.0 101889.4 2567400.0
1978 78%7716.6 200000.0 - 96531.3 267400.0
1977 5TILTL.S 200000.0 $3526.1 267400.0
1978 - 33873z.8 260000.0 57689.3 - 267400.0
19739 .0 128590.5 .0 153516.3
1980 : .0 . .0 0 .0
1981 : .0 AN N 226165.7
igez .0 S W0 .0 .

1983 T L0 .0 O 1120.5
1984 .0 28718.3 11018.2 2672171
1985 .0 RN 23538.7 102601.0
1986 .0 0 - 41397.8 ¢ 241237.4
1957 .0 .0 42334.0 157951.4
1988 431586.1 869456.8 $5885.6 267400.0
1989 - 795413.1 178760.3 _ 10733i.4 - 2067400.0
1%90 585031.0 192540.8 100599.1 267400.0
1991 3722%5.1 199680.2 91037.0 267400.0

TABLE7.2.6  RESULT OF WATER DEMAND AND SUPPLY BALANCESIMULATION
- (IN CASE OF ALL PROPOSED WATER RESOURCE
DEVELOPMENT STRUCTURES CONSTRUCTED)

{ uale ¢t willfoa cunm }

» YZAR HUPA RIVER SYSTUEMH . KEDAX RIVER SYSTE

REFLENISEMENT ) BIFICiT . -
HALXTENANCE PLOY ATER-USE REFLENTSICERT DIFICIT
BERIS DA NJR DAM  BEFORE AFTER ITI0RE AFTER P/M DAX MUNIND DAM K/R DAM J.TRASFER BEFORE  A¥TER
CONTROL  CONTEOL  CONTROL  CONTROL CONTROL  €ONTROL

1582 1.9 ) 11,0 .0 fi,¢ 0 739.¢% .0 .0 1687 739,90 ]
1343 1.8 N 1.4 ] 38, 0 .-sB70.8 ¢ .9 . 68.8 870.6 -0
1944 44.% .0 3%.0 0 40.3 . 439.0 .0 K T4.3 690.0 K]
1043 25,4 .0 k.1 .0 8.4 . 319,2 .6 K1 122,13 3.2 .0
1868 4.1 a0 4.7 K') 8.2 .0 1.0 0 .0 54,3 87,0 K
1pa? 12.6 . Y 0 13,8 K E Il .0 K 1.3 ar4.9 .0
1084 3.8 .2 20.3 .0 23.¢6 . R 01,3 .0 0 15.0 €07.3 .0
1049 5.3 .8 11.3 .0 3. .0 333.2 .0 K 10).0 331.2 .9
1010 8.4 N 15.3 K 18,4 0 339.0 N 0 £3.7 as0.o N
1971 4.0 .0 13.1 .0 14.8 0 3306 N .2 5.3 3380 .0
1012 1.8 .8 17.3 .0 18.¢ K s18,7 N .0 108.3 10,9 K
1973 8.7 .0 8.4 .0 8.1 K} 170.3 .0 .0 i11.8 279.9 .0
1074 . 35,8 R 13.4 K] 15.8 K 410.3 "o 0 8.2 410.% -]
10713 - 11.8 .0 11,1 .0 13,6 ] ETTIE] .6 K £3.8 384.% .
1974 11.4 .0 4.4 .0 7.8 .0 40151 .0 .0 165.0 85,1 .9
1017 1.3 .0 24.4 .0 a1.2 K] 131.2 N-) 0 14,4 3.2 .0
1078 4r.49 R 29.0 0 47.9 4 494.8 .0 0 5.7 295.5 0
1979 3.9 411 7.4 K 43,9 .G 340.1 17.9 85.1 113.7 13%.4 .8
1940 1.4 18.1 44,1 3.8 2.8 K] 130.7 194.1 209.3 arl.a 73.1 7.1
1041 33.9 0.3 5.9 .0 As,s k3 431,38 €5.1 148.0 231.9 57,2 5.2
1042 24.0 29.3 M.y 1. 35.8 31.3 #1.% .8 231.2 201,48 are.t 343.1
1933 15.8 76,8 3.3 .0 26.0 ] 433.¢8 £1.2 1974 212.0 859.5 151.%
1444 75,3 .0 15.9 0 26.8 0 843.2 42,5 3,1 134.1 £69:0 .0
L10ss e . [ K] 11.% .0 344.4 3.4 338.4 01,8 r6d.1 141.%
11as .y N 11.3 K} 31.3 -0 4311.8 30.17 £5.1 115.1 £33.) 124.0
Loar EER ) .0 12.0 ] 5.1 0 441.2 3.8 142.3 1.6 22}.6 1.
[ 4,3 .6 8.9 K a3 .0 4.7 .3 K] 133.9 143.0 o]
1589 8.8 N ) I[N K ) -0 38,1 .3 o 131.8 18,4 K
1992 15.1 -0 19.4 .0 15.1 -0 122.3 L1 0 114.9 EFEN .8
1891 23,1 .0 8.0 0 3.2 ] 8ar.2 o1 -] 1.4 507.8 .0



- TABLE 7.3.1

ANNUAL MINIMUM STORAGE VOLUME OF DAM RESERVOIR
(IN CASE OF INTEGRATED DAM RESERVOIR OPERATION)
(~ﬁn1t-:-1.000 cum )

YEAR MUDA & PEDU AHNING BERIS NAOK & REMAN
1962 '624223.0 ' 200000.0 103243 9 267400.0
1963 287147.8 . 200000.,0 . 75563.0 215923.7
- 1964 278996.3 200000.0 - 68798.3 150420.9
1965 293876.3 200000.0 ' B5888.4 190875.9
1966 597117.0 . -200000.0  108456.1 - 267400.0
18867 JB7351.9  200000.0 . 101440.8 = 287400.0
1868 594455.5 - 200000.0 ' 89542.9 267400.0
1969 620740.6- . 200000.0 100808.2 267400.0
1970 519093.4 - -200000.0 ©95799.3.  267400.0
1971 743949.0 200000.0 . - 105582.5 267400.0
1872 736923.1 200000.0 96455:6 267400.0
1973 8§63170.9  200000.0 - -105435.4 267400.0
1974 783514.1 200000.0 101982.2 267400.0
1975 T00277.5 200000.0  -101889.4 267400.0
1976 7891776.6 200000.0 98531.3 267400.0
1977 571171.5 200000.0 53826.1  267400.0
1978 369350.2 . 200000.0 57689.3 - 236520.2
1979 131262.5 117453.3 L0 53741.5
1980 32190.9 - 40251.% .0 1960.8
1981 137943.4 63082.2 .0 '108542.3
1982 .0 0 .0 .0
1983 _ .0 .0 , .0 .0
1984 100817.8 50968.5 11018.2 137816.4
1985 40368.5 .. 21459.1 23538.7 .. 68117.5
"1988 : 37122.0 © 34090.2 '41397.8 110946, 4
1987 . - .. .0 . 2295.4 42334.0 §7430.8
1988 416646.3 ~ 88984.5 96885. 6 267400,0
1983 795413.1  180796.0 107331, 267400.0
1990 585031.0 199540.8 100599, 1 267400.0
- 199880.2 253044.7

1891

387034.86

91097.0



TABLE7.32  ANNUAL MINIMUM STORAGE VOLUME OF DAM RESERVOIR
“(IN CASE OF WATER SAVING OPERATION)

( unit : 1,000 ¢um )

YEAR MUDA & PEDU AHNING BERIS NAOK & REMAN
1962 624223.0 200000.0 103248.9 267400.0
1963 - 287147.8° 200000.0 75563.0 215923.7
£ 1964 278996.3 200000.0 68798.3 150420.9
1965 293876.3 200000.0 85888.4 190875.9
19686 597117.0  200000.0 108456.1 '267400.0
1967 787351.9  200000.0 161440.8  267400.0
1968 594455.5 200000.0 89542.9 267400.0
1969 620740.86 200000.0 100808.2 267400.0
1970 519093.4 200000.0 95799.3 267400.0
1971 743949.0 200000.0 105582.5 267400.0
1972 736923.1 200000.0 96455.6 2B7400.0
1973 963170.9 200000.0 . 105435.4 267400.0
1974 783514.1 200000.0 101982.2 267400.0
1975 700277.5 200000.0 101889.4 267400.0
1978 789776.6 200000.0 96531.3 267400.90
1917 571171.5 200000.0 53826.1 267400.0
1978 369350.2 200000.0 57689.3 236520.2
1979 131262.5 117453.3 .0 53741.5
1980 57911.3 57029.5 .0 -11315.6
1981 154100.4 82312.9 .0 118784.8
1982 ! 602.5 .0 7129.3
1983 55366.5 .0 .0 12.8
1984 1 132504.4 68725.2 11158.1 164839.2
1985 80139.9 33433.8 '23850.9 80870.0
“198s 87929.9 47860.1 41756.0  120688.8.
1987 17996.1 36335.2 42884 .4 70555.6
1988 435681.6 123757.8 97483.2 - 267400.0
1989 795761.0 199861.5 107331.4  267400.0
1990 585031.0 199540.8 100599.1 267400.0
1981 387034.8 199680.2 91097.0 253044.7

T-19



TABLE 8.1.1

ESTIMATE OF UNIT LOAD RELEASED FROM
~EACH POLLUTION SOURCE (1993)

T Bob | s | N | wp
1. Residential waste Water {g/person/day)
Produced load
urine & feces 16 . 20 7.3 0.7
' mixed waste water 23 SR I 1.4 3.3
“sub-total ' 39 32 8.7 - 4]
Discharged ratio 0.7 0.5 0.75 0.75
Discharged Load 27.30 16.00 6.53 3.00
2.Industrial Waste water (mary A T
Discharged I_Oad
Rubber factory 70 120 140 is
Oit-palm factory 70 280 140 15
Small seale factory 70 140 20 8
tLarge scale factory S 210 . 140 35 15
3.Commiercial Industry Woste Water  {g7personsday) . TTTTTTITTIS
Dacsharged load
Big town 24 15 6 0.9
Middle-small town 12 7.5 3 0.45
4. .l:i;e-;(o-éfér_rﬁ-lr% ——————————— (g?ﬁeSJ/&in ——————————————————————————————
Dicsharged léad
Pig 140 100 40 2
Cow 135 38 50 1.2
. Chicken 7 . . s 2 0.1
- . Other cattle 20 10 " 4 0.2
S.FarmlsndRunoff (kg/hafyeary CTTTTTTTTTTTTTTTTTTT
Dicsharged load
Paddy Q0 0 11 4
farm land{dry) Q 0 0.7 0.3
6. Other pollutant load { Forest runoff,atraospheric falloutete.)  (Ka/sakmsday) .
Discharged load 1 120 - 0.08 0.05

e i R B e e i B S AU g AU R I P S

Note: The load values are estimated from synthetic study based on some teference data,



TABLE 8.1.2

'ESTIMATE OF UNIT LOAD RELEASED FROM

EACH POLLUTION SOURCE (2000)

[-Bop | §s | N | TP
1, Residential waste Water {¢/person/day)
Produced load
~ urine & feces 16 20 : 7.3 0
mixed waste water 27 14 - 1.45 3.5
sub-total 43 34 B.75 4.2
Discharged ratio 0.65 0.45 0.75 0.75
-~ Discharged Load Factor 27.95 15.30 6.56 3.15
3. ndustrial Waste water vty
Discharged load
Rubber factory 60 100 120 13
Qil-palm factory 60 230 120 13
Small scale factory 60 120 15 7
Large scale factory 180 120 30 13
3 Commardia ndustry Waste Water{a/personsdayy T
Dicsharged load
Big town 30 22 9 1.2
Middle-small town 15 5 R 5 0.6
|aivestock Farming @7&55/&}5 """""""""""""""""""""""""""
Gicsharged load
Pig 125 90 36 1.8
Cow 120 36 45 1.1
Chicken 6 4.5 2 0.1
Other cattle 18 9 4 0.2
S FamlandRonoff (ké/?mZ/}Ea?) """"""""""""""""""""""""""""""
Dicsharged load
Paddy - ‘ 0 4] 10 3.5
farm Iand(dry) 0 0 0.6 0.25
{6. Other poliutant load ("fBrTeEt"rJan'fSt"m"oZp"hErTc"ré'u&Tt etcy T '('k?;Fs.a xmiday)
Discharged load 1 120 0.08 .05

~ Note; The load values aré estimated from synthetic study based on some reference data.




TABLES1.3  ESTIMATE OF UNIT LOAD RELEASED FROM

© BEACH POLLUTION $OURCE (2010)

TP

Discharged ioad o 1

120 - 0.08

e e e e e e e e e e e e e e e R e v e e = e e o e i e m e o B4 A A hw dm me i e e e e e )

- T-22

Note: The load values zre estimated from synthetic study based on some reference data.

[ BOD | TN
1. Residential waste Water {a/person/day) .
Produced load 7
urine & feces 16 20 7.3 O.?
mixed waste watey - 32 17 ‘1.8 3.7
sub-total _ 48 37 " 9.1 4.4
" Discharged ratio ‘ 06 0.4 : 0.7 0.7
* Bischarged Load ' . 28.80 14.80 6.37 3.08
2. Industdal Waste water  {mg/l) T TTTTTTTITTTITITITTTITTTI
Discharged load
Rubber factory : 50 20 110 12
Oil-palm factory 50 210 R AT+ 12
Small scale factory 50 110 : 13 6
Large scale factory 160 1o 27 12
3 Cornmercial Industry Waste Water  (g/person/day) . TTTTTTTTE
Dicsharged load
Big town 45 30 15 1.5
" Middle-sriali town 22.5 15 7.5 0.75
Avestock Farming ~ T (@/hesdldayy T TTTTTT TN T o T m e
Cicsharged load _
Pig s 80 33 1.6
Cow 110 32 40 1
Chicken 5 4 - 1_.8 0.08
Other cattle . i6 8 3.5 0.18
5 FarmLandRunofl " (kethoryean) T TTTTTmTmToomTmoes
Dicsharged load .
Paddy 0 0 9 3.2|
farm tand(dry} ) 0 ¢ 0.5 0.2
7. Other poliutzn ﬁo“a& (Forest runoff,atmospheric falloutiete) (1(3/;& kmfday) :
0.05



TABLE 8.1.4 ESTIMATE OF TOTAL LOAD RELEASED FROM
EACH POLLUTANT SOURCE (1993} (1/3)

BOD

Pollutant Source and Related 5SS TN TP
Description '
1. Residential waste Water
Discharged Load Unit Value
i 28 16 6.5 3
Discharged Load (kg/day) :
Point M(P) .
Population 277200 2F7200 277200 271200
Load 7762 4435 1802 832
CPoimt K
Population 83216 88216 88216 85216
Load 2470 1411 573 - 265
2. Industrial Waste water
Dicsharged Load U. V. {mg/M) = (0.001kg/cu.m) _
Rubbet factory FL 120 140 15
Qil-palm factory 70 280 140 15
Smiall seale estate 70 140 20 -8
Large scale estate 210 140 35 15
Discharge Ldad
Poinl M{P} _
Rubber Q of factory (cu.m/d) 2500 2500 2500 2500
No. of factory 12 12 12 12
Qit-paladoad (kg/day) 2100 3600 4200 450
Oit-paImQ of factory {cu.m/fd) 2500 2500 2500 2500] -
No. of faclory 2 2 2 2] :
. toad (xp/day) 350 1400 700 1
S. estate Area of estate (ha) 47.33 47.33 47.33 4733
U. w. use (cu.m/ba/d} 25 A} 25 25
load (kg/day) 82.83 165.66 © 2367 9.47
L. estate Arca of estate (ha) ] 0 0 0
U. w. use (cu.nvha/d) 40 40 40 49
load (kg/day) ' V] 0 0 : 0
Total toad (M{P)) 2532.83 5165.66 4923 67 534.47|
Point K _
Rubber Qof factory (cu.m/d} 2500 2500 2500 2500
No. of factory ' 2 2 2 2|
Oil-paludoad (kg/day) 350 600 700 75
Oit-palm Q of factory (cu.m/d) 2500 2500 " 2500 2500
No.ef factory 0 0 0 0
load (kg/day) 0 0 0 0
S. estate Area of estate {ha) 1.29 1.29 1.29. 1.29]
U, w, use {cu.m/ha/d) 25 25 25 23] .
load (kg/day) 22573 4515 0.645 0.258
Large fac Area of estate (ha) 0 0 0 0
U, w. use {(cu.m/a/d) 40 40 40 40
load (kg/day) 0 ] 0 0
Total load (K) 352.26 604,52 700.65 7526




TABLE 814 ESTIMATE OF TOTAL LOAD RELEASED FROM
EACH POLLUTANT SOURCE (1993) (2/3)

Pollutant Source and Related BOD SS ™ TP
Descriglion - ‘
3. Commeteial Industry Waste Water ‘(/person/day)
Discharge Load Factor 24.00 1500 . 6.00 . 0.50]
Dischasge load factor (g/person/day) 12.00 750 - 3.00 045
Middle-small town
Discharge load
- Point M(P) ' (kg/day) E
Big tow: Poputation 0 0 0 i
Load(p/day) o 0 0 ¢
- Smallt. Population 55440 55440 55440 55440
 Load {g/day) 665 416 166 251
Total 665 116 166 25
Point K
Big tow. Population 0 0 0
Load{g/day) 0 0 0 0]
Smallt. Popalation 17643 17643 17643 17643
' Load {g/day) 212 132 53 8
Total 212 132 53 1
4 Livestock Farming
Dicsharge 1oad factor (g/head/day)
Pig : T 140 00 40 2
Cow 135 38 50 1.2
Chicken 7 5 2 0.1
Other small catile 20 10 4 02
Discharge load
Point M{P) : o ) .
Pig  Number 1039 1039 1039 1039
Load (kg/day) 145 104 42 -2
Cow  Number 35569 35569 35569 35569 -
Load (kg/day} 4802 1352 1778 43
Chicken Number 1163 1163 1163 1163
_ Load {(kg/day} 8.14 5.82 © 233 012
Others Number 15080 15080 15080 15030] :
" Load (kg/ay) 3016 150.8 6032 3.016] .
Total {M({P}) . 5257.016 1612137 1882656 47.8931]:
Point K S -
Pig  Number 7. 72 72 ol
Load (kg/day} 10.08 7.20 1288 T o4
Cow  Number 15366 15366 15366 15366
_ Load (kg/day) 2074.41 583.91 76830 18.44] -
" Chicken Numbert n 9 <} Ca
. Load (kg/day} 0.65 D47 - 049 0.01
© . 'Others  Number 6516 8516 6316 6516
Load (kg/day) - 13032 65.16 26,05 1.30]
Total (K) 2215.46 636.73 79743 19.90




TABLE 8.1.4 ESTIMATE OF TOTAL LOAD RELEASED FROM

EACH POLLUTANT SOURCE (1993) (3/3)

{Poltutant Source and Relaled

BOD

TN

TP

SS
Deseriplion
*|5. Farm Land Runoff
Dicshatged lead U.V. (kp/hafyear)
Paddy -0 0 i1 . 4
Farh land(dry) 0 0 0.7 0.3
"Discharge load |
Paint M(F)
Paddy - :
Acea( ha) . 4200 4200 L4200 4200
" Load (Kg/day) 0.00 0.00 126.58 - 46.03
Fasm land : . ' :
Area(ha) 10000 10609 10060 10000
Load (Kg/day} 0.00 0.00 1918 8|
Total M(P) 0.00 0.00 - 14575 5425]
Point K
Paddy _
Area(Sq. ha) 700 760 700 700
" Load (Kg/day) 0.00 0.00 1.34 0.58
Paddy
Area{Sq. bha) 2000 2000 2000 2000
Load {Kp/day) 0.00 0.00 384 1.64] -
Total K 0.00 0.00 5.18 222|
6. Oihet Pollutant lo;ci- ———————————————————————————————— ]
Dicsharged load U.V. (kg/Sq xm/day)
1 120 0.08 0.05
" Discharge load
~ Point M(P) .
_Area( Sgkm) 3188 3188 3188 3188
Load (Kg/day) 3188 382560 255.04 159.4
Point K-
Arca(Sqkm) | 858 868 B8 868
Load (Kg/day) 858 104160 69.44 434
‘S;n-{r;a_a.—r}:af])nscharge Toad (kg/day)— ' -
Point M{F) _
1. Residential waste Water 7762 4435 1802 832
2. Industrial Waste water 2533 5166 4324 s34
3, Commercial Industry 655 416 166 25|
4. Livestock 52517 1612 1883 48
5. Farm Land 0 .0 146 54
6. Others 3188 382560 255 159
Total 19405 394189 9175 1653
" Point K
1. Residential wasie Water 2470 1411 573 265
- 2. Industrial Waste waler 352 605 701 95
3. Commeccial Industry 242 132 53 8
4, Livéslock 2215 657 797 20
5. Farm Land 0 .0 i 1
. 6. Others 868 104160 69 43
Total 6117 166965 2195 412




TABLE §.15 ESTIMATE OF TOTAL LOAD RELEASED FROM
EACH POLLUFANT SOURCE - (2000) {1/3}

Total foad (K) 3

Pollutant Source and Related BOD SS ™ TP
Deseription ‘ :
1. Residential waste Water
Discharged Load Unit Value :
' 2800 16.00 650 315
Discharged Load - (kg/day)
Point M(P) S
Population 308836 308836 308836 -308836
Load 8647 4941 2007 973
‘Point K ) . . :
Population 95241 95241 95241 95241
Load 2667 1524 619 300
2. Industrial Waste watet :
* Dicsharged Loag U. V. (mgN) = (0.001kg/cu.m) _
- Rabber factory 60 100 120 13
Oil-palm factory &0 230 120 13
Small scale estate 60 120 15 7
 Large scale estate 180 120 30 13
" Discharge Load :
Point M(F)
Rubber  Q of factory (cu.ov/d) 2500 2500 2500 2500
No. of factory 12 12 12 12
© Gil-palm 162d (kg/day) 1800 3000 © 3600 - 390
Oilpalm  Q of factory (cv.m/d) 2500 2500 2500 2500
No. of factory 2 2 2 2
load (kg/day) 300 1150 600 65
§.estate  Area of estate (ha) 69.12 6912 69.12 69.12
U. w. use (cu.nyha/d) 28 25 25 25
load (kg/day) 103.68 207.36 2592 12.10
L.estate  Area of estate (ha) ' 196.47 196.47 " 196.47 196.47
U. w, use (cu.mha/d) 40 .40 ©40 C 40
_ load {kg/day) 1414,584 943.056 235.764 102.1644
Total load (M(F)) 361826 5300.42 4461.68 569.26
Poim K _ . '
Rubber  Qof factory (cu.m/d) 2500 2500 2500 2500
~ No. of factory ) 2 -2 -2
Cil-pali load (kgfday) 300 500 . 600 65
Qit-palm  Q of factory (cu.m/d) 2500 2500 2500 2500
No.of factory 0 0 0 0
load (kg/day) 0 0 1 0
S.eslate ~ Afea of estate (ha) 12,03 12.03 1203 12.03
U. w, use {cu.m/ha/d} 25 2 25 25
_ load (kg/day) 18.045 36.09 451125 2.10525
" Large fac. Arca of estate (ha) 0 "D 0 0
U. w. use (cunvhait) 40 40 40 " 40
load (kg/day) 0 0 0 0
318.05 536.09 604.51  67.11




TABLE 8.1.5 ESTIMATE OF TOTAL LOAD RELEASED FROM
- EACH POLLUTANT SOURCE (2000} (2/3)

?ollu!anl Source and Relaled

BOD SSs TN TP
Descriplion
- §3. Commercial Industry Waste Water {g/personday)
Discharge Load Factor 3000 2200 9.00 Wi
Discharge load factor (g/person]day) 15.00 11.00 4.50 0.60
Middle-small town
Bischarge load 7
Point M(P) ' (kg/day)
Big town Population 0 0 0 0
Load(g/day} H 0 B | 0
Smallt, Population 65026 65026 68026 68026
Load {g/day) 1020 748 306 43
Total 1020 748 306 41
Point K )
Big town Population 0 0 0 0
Load(g/day) 0 0 0 S0
Smallt.  Population 18720 18720 18720 18720
_ " Load {g/day) 281 206 Y 1|,
Total 281 206 -2 11
14 Lwestock Farming ]
Dicshargé load factor (g/head/day)
- Pig 125 Lt 36 18
Cow 120 36 45 1.1
Chicken ] 45 2 01
_ {Onher small caitle 18 g 4 0.2
Discharge load
Point M(P)
Pig Number 1039 1039 1039 1039
Load (xg/day) 130 94 37 2
Cow  Number 35569 3556% 35569 35569
Load (kg/day) 4263 1280 1601 39
Chicken Nuniber 1163 1163 1163 1163
Load (kg/day) 6.98 5.23 2.33 0.12
Others  Number - 15080 15080 15080 . T 15080
Load (kg/day) 271.44 135.72 60.32 3016
Tolal (M(P)) 4676573  1514.9475  1700.655 44,1284
Point K
Fig Number 72 72 T2 72
Load (kg/day) 9.00 648 259 0.13
Cow - Number 15366 15366 15366 15360
Load (kg/day) 1843.92 553.18 691.47 © 1650
Chicken - Number _ 93 93 L] %
" Load (kg/day) 0.56 0.42 019 0.01
Others  Number 6516 6516 6516 6516
Load (kg/day) 117.29 58.64 2606 130
Total {K) 1970.77 618.72 - 72031 “ 1834
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TABLE 8.1.5 ESTIMATE OF TOTAL LOAD RELEASED FROM

- EACH POLLUTANT SGURCE (2000) (3/3)

[Poltutant Source and Related - BOD SS TN TP
/| Description :
5. Farm Land Runoff :
Dicsharged load UV, - (kg/afyear) _ :
Paddy : 0 0 10 35
Facm land{dry) 0 6 0.6 0.25
Discharge toad ' :
Point M(P)
Paddy
Area(ha) 3400 3400 3400 3400
Eoad {Kg/day) 0.00 0.00 93.15 3260
Farm land )
 Area(ka) 8000 5000 8000 © 8000
Load (Kg/day) 0.00 0.00 13.15 548
‘Fotal M{F) 0.00 0.00 106.30 3808
- Point K ‘
Paddy ' _
Area(Sq. ha) 580 - 580 580 sgo| -
Load (Kg/day) 0.00 0.00 0.95 0.40| -
Paddy . ' _
Area{Sq. ha) 1600 1600 1600 1600
Load (Kg/day) 0.00 0.00 263 1,10
Total K 0.00 0.00 3.58 1.49
6. Other Pollutact foad oo TTToTmTmTmmmTmTmTTT
Dicsharged load L.V, (kg/Sq km/day)
- i 120 0.08 0.05
Discharge toad
Point M(P}
. Area{ 8q.km) 3188 3188 3188 3188
. _ Load (Kg/day) 3188 382560 255.04 159.4
Point K .
Area(Sq.km) 858 868 868 . 868
Load (Kg/day) 868 104160 69.44 434
Summary of Discharge Load . (kgiday) T TTTTTTE
- Point M(P) _
1. Residential waste Water 8647 C 4941 2007 973
2. Indusirial Waste water 3618 5300 4462 569
3. Commercial Industry 1020 748 306 41
4, Livestock 4677 1515 1701 44
5. Farm Land 0 0 106 33
6. Others 3188 382560 255 159
Total 21151 . 395065 ‘8837 1825
Point K _ _ :
;1. Residential waste Water - 2667 1524 619 300
2. Industrial Waste water 318 536 605 67
3. Commercial Indusiry 281 206 84 11
4, Livestock 1971 619 720 18
5. Farm Land -0 0 i
6. Others . 868 104160 & 43
- Tola} 6104 107045 2099 440




TABLE '8.1.6 ESTIMATE OF TOTAL LOAD RELEASED FROM

EACH POLLUTANT SOURCE (2010} (1/3)

Pollutant Sovrce and Related BOD S5 ™ TP
Deseription
1. Residential waste Water
Discharged Load Unit Value
' 29.00 - 1500 6.30 3.15
Discharged Load (kg/day)
Paint M(F}
Population 358843 368843 368841 368843
Load 10696 5533 2344 1162
PointK )
: Population 107450 107450 102450 107450
Load 3116 1612 677 338
2 industrial Waste watec T T T TTo T mEmeT
Dicsharged Load U. V. {mgN) = (0.00)kg/cu.m)
- Rubber factory 50 90 1o 12|
Oil-palm factory 50 210 110 12
Smali scale estale 50 110 13 &
Large scale estate 160 1o 27 o 7
Discharge Load
Poinl M(F)
Rubber  Qof factory (cu.m/d) C 2500 2500 2500 2500
" No. of factory - 12 12 12 ¥
" Oil-palm  load (kg/day) 1500 2700 3300 360
Qil-palm G of factory {co.nm/d) 2500 2500 2500 2500
No. of factory 2 2 2 2
load {kg/day) 250 1050 550 60
S.eslale  Area of estate (ha) 196.24 196.24 196.24 196.24
U. w. use {cu.m/ha/d) 25 25 L2 25
‘ load (kg/day) 245.30 539.66 6378 2944
L.estate  Area of estate (ha) 552.86 557.86 " 551.86 357.86
U. w, use {(cu.m/ha/d) 40 40 40 40
“load (kg/day) 3570.304 2454584 602.4888 267.1728
Total toad (M(P)) $565.60 6744.24 451627 71721
Point K - : ' '
Rubber  Qof factory (cu.nvd) 2500 2500 2500 2500
o No. of factory 2 2 2 2
Oit-palm load (kg/day) . 250 450 550 60
Qil-palm  Q of factory {cv.m/d) 2500 2500 2500 2500
No.of factocy 0 0 0 0
 load (xg/day) 0 0 0 0
S.estate  Area of estate (ha) 3415 34,15 34.15 34.15
"U. w. use (cu.m/ha/d) 25 25 25 25
load (kg/day) 4269 93.91 S 110 512
" Large fac, Area of eslate (ha) 0 0 0 0
U. w. use (cu.mhakd) 40 40 40 40
load {kg/day) - 0 0 0 0
Total toad (K) 292.69 3543.91 561.10 65.12
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TABLE 8.1.6 ESTIMATE OF TOTAL LOAD RELEASED FROM
EACH POLLUTANT SOURCE (2010) (2/3)

Tolal (K)

Polluiant Source and Related BOD R TN iy
Description ‘
3. Commercial Industry ! Wasle Waler (&/pétsonfday) o
Discharge Load Factor 45.00 30.00 15.00 1.50]
Discharge load factor (g/pesson/day) 22.50 15.00 7.50 0.75
Middle-small fown
Discharge load
" Point M(P) (kp/day) ' - _
Big town _Population 18358 18358 18358 18358
Load({g/day) 826 551 - 215 28
Smalle.  Pepulation 68848 63848 68848 68848
Load (g/day} 1549 1033 516 52|
Total : 2375 1583 792 s
Point K ‘ :
Big town Population 0 o 0 D
Load(g/day) 0 0 - -0 0
Small . . Population 21220 21220 21220 2i220
Load {g/day) 477 318 159 16
Tatal 477 318 159 16
4 Livestoek Farming T TTTETTTTTTTmTmmmmEETT TTTTT
. Dicsharge load factor (g/head/day)
Pig 115 80 <X 1.6
Cow 110 32 - 40 1
Chicken 5 4 1.8 0.08
Other small cattle 16 8 s 0.18
Discharge load :
Point M(P)
Pig Number 1039 1039 1039 1039
. Load {kg/day) 119 83 M 2
Cow Number 35569 35569 135569 35569
Load (kg/day) 3913 1138 1423 36
Chicken Number 1163 1163 1163 1163
Load {xg/day) 5.82 4.65 299 . 0.09]
Otherss Number 15080 15080 15080 15080
Load (kg/day) 241.28 12064 5278 27144
Total (M(P)) 4279.17 1346.62  1511.9204 40.03884
Point K
Pig Numbet 72 72 74 .
Load (kg/day) 828 5.76 238 012
Cow Number - 15366 15366 15366 15366
Load (kg/day) 1690.26 491,71 '614.64 15.37
Chicken Number et - 93 93 2|
Load (kg/day) 0.47 0.37 0.17 o01|
Others  Number 6516 6516 6516 6516
Load (kg/day) 104.26 5213 - 2281 17|
1803.26 549.97 639.99 16.66|




TABLE 8.1.6 ESTIMATE OF TOTAL LOAD RELEASED FROM
EACH POLLUTA\IT SOURCE {(2010) (3/3)

Potiulant Source and Relaled . BOD SS ™ TP
Descriplion
5. Farm Land Runoff
Dicsharged load U.V. (kg/halyear)
' Paddy ] 0 9 3.2
Farm land{dry) 0 0 0.5 02
Discharge boad
Foint M(P}
Paddy ‘
Area{ ha) 2325 2325 2325 2325
Load {Kp/day) 0.00 .00 57133 20.38]
Farm land )
Avea( ha) 6000 6000] 6000 " 6000
Load (Kg/day) 0.00 0.00 8.22 326
Total M(P) ) 0.00 0.00 65.55 2167
Point K
Paddy
- Area(Sq. ha) 400 400 400 400
Lead (Kg/day) 0.00 0.00 0.55 0.22
Paddy
. Area(Sq. ha) 1300 1300 1300 3300
Load (Kg/day) . 0.00 0.00 1.78 0.71
Toal K 0.00 0.00 233 .91
qf,_(i}re;l;:)ﬁutanﬁo;d— ———————————————————————————————
Dicsharged load UV, (kg/Sq-key/day) _
1 120 0.08 0.05
Discharge load
Point M(P)
Area{ Sgkm) 3188 3188 3188 3188
Load (Kg/day) 3188 382560 255.04 159.4
Point K ' ‘
Area{Sqkm) 868 €68 863 868
Load (Kg]day) 863 104160 69.44 434
[Sum. r;a-l:y-o?l-)_ ischa ze Eo;ci_ """""""" (kg,’é—ag) """"""""""
Point M(P)
. 1. Residential waste Water 10695 5533 2324 1162
- 2. Industrial Waste waler 5566 6744 4516 117
" 3. Commercial Industry 2375 1583 792 9
4, Livestock 4279 1347 1532 40
5. Faim Land 0 ¢ 66 24
6. Otheis 3188 382560 255 159
Total 26104 397167 9464 2181
Point K :
1. Residential waste Water 316 1612 677 338
2. Industrial Waste walec 293 544 561 65
3. Commercial Industry 477 318 159 16
4, Livestock 1803 550 o0 17
S. Farm Land 0 0 1 0
6. Orhers 8268 104160 o9 43
Tolal 6557 107184 2107 480




TABLE 8.2.1 REQU!RED FACIL]TIES FOR ALTERNATIVE ACTIVITIES
IN RIVER CORRIDOR ZONE '
. Activities Required Facilities / Structure (Example)
1. - Sport '

(1) Jogging, Exercise

Ground / road / path, exercise facilities

(2) Cycling

Road / path, Rental cycle service

(3) Football

Football ground

(4) Tennis Tennis court
(5) Boat/Canoe Moorage, Jetty
(0 Go!f Golf course
(7) Swimming Pootl

(8) . Others

2. General Recreation

(1) Fishing

Jetty, revetment, embankment, pond

(2) Walking/rest

Road / path, bench, hut

(3) Picnic/hiking

Road / path / trail with sign boards

(4) Camping

Camping ground with facilities

(5) Bird watching

Watching hut, trail, sign boards

(6) Landscape view

Bench, platform, hut -

(7) ‘Amusement (by facilities) -

Amusement park facilities

{8) Play/game on the ground Play ground facilities
(%) Play in water 'Channel, pond, pool
(10) Others

3. Others

{1} Marketing of local food

Fish market / vegetable & fruit market

(2)’ Eating & Drinking

River side restavrant / cafeteria

(3). Getting information of Muda river, etc.

Information center

{4) Getting knowledge of River & dam

River & dam museum

(5) Getting knowledge of Fishery / fish

Fish & Fishery museum, aquarium

(6) River crossing

Ferry sevice with jetty / platform

(7). Watching show

Theater, multi purpose ground

{(8) Joining / watching events

Multi purpose ground

(9) Agricultural activities

Rental farmland, siga board

(10) Others
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TABLE 822  APPROPRIATENESS OF ALTERNATIVE ACTIVITIES
IN EACH RIVER CORRIDOR ZONE
Nature Nature Agriculture |Development
Activitics Reserve Use Land Zone
o Zone Zone . Zone -

1. Sport:
~[(1) Jogging, Exercise X 00 00 Q0

(2) Cycling - X 00 00 00

(3) Foolball X X X 00
- [(4) Tennis X X X 00
{(5) Boat/Canoe X 00 ) 00
16 Golf _ X X X 00

(7} Swimming X O X Q0
|2.  General Recreation .
. [(1) Fishing X 00 -0 00
(2) Walking/rest 0O QO o0 00
- [(3) Picnicthiking o) 00 00 O
- {(#) Camping 0 00 O o)
~{(5) Bird watching 0 00 o 0
|(6) Landscape view O 00 Q0 00
(7 Amusement (byfacmues) X X X 00

(8) Play/ game on the ground X .0 X 00
{(9) Playin waler Ke) - 0 X 00
“13.  Others _
- [(1) Marketing of local food X 0 O 00
(2 Raiing & Drinking _ .4 0 0 00
- [(3) Getting information of Muda river h.4 0 ey Q0

(4) Gelting knowledge of River & dam X 0 X Q0

(5) Getting knowledge of Fishery / fish X O x QO

{6) River crossing O e 0 00

(7y Watching show X X X 00

(8) Joining / watching events X 0 O o0

(9) Agricultural activities X 0O QO 0

Q0: Appropnatc use
O: Appropriale in some condnuons

X: Not appropriate




TABLE 9.2.1 EXTENT AND PURPOSE OF PROPOSED WATERSHED ZON[NG

Extént

' Purpose.

Classified Zone - Size
. ') | () . .
Water Source _ Present forest reserve | . _ « Peeserve the walet qualily,
Reserve Area | 207€ 1 | area  surcounding dam 240 57 ‘beatificationy - morphology
reservoir * ' of the dam resefvoit
_ Presenl forest  reserve | - - ¢ Restrain the basin sediment
Zone2 | area in dam catchment | - 849 20.1 yield, and polluted runoff
area other than Zone 1. ' ' dischaige to dam reservoir.
- Present cullivation area . * Preserve the basin waster
Zone3 | in the proposed dam 63 15 storage capacity.
calchment area .
: Presenl  forest resefve - * Preserve ldeélc’r‘ quality,
Zone4 | aica’in non-dam calch- 1,142 271 beatification/ morphology
meni area of the river.
7 Present” culiivation arca , * Restrain the polluted runoft
Zone5 | g critically effect river 255 6.1 distharge to thé natural
water quality and basin tiver flow.
runoff condition * Prescrve the basin waler
: storags capacity.
Sub-total - 2,529 60.0
{Present Forest Reserveé Areas) (2,211) (52.5)
(Present Cultivation Area ) { 318) (7.5)
Rivér Reserve Probable flood inunda- Fac:hlatc river lmpmvement,
and Controtled | 201€6 | fion arca (100-year se- 57 1.4 | preserve flood rétarding ef-
Arca furn period) and shore fect; protecl river from un-
' bell of dam reservoirs desirable - aclivitics, and
‘minimize - damages caused
by flood and channel ero-
‘sion/ meandering '
Potential Land _ Arca ‘other than those | - . Use as the potential urban,
Development | 20787 | yelonged to above classi- | 1,624 38.6 | industrial and agricultural de-
Area fications. E velopment laad.
Grand Total 4,210 1000

Note *1

2

- *3:
*q:

Exclude the shore belt where lhe detailed zoning plan will be formu]ated asa parl of river fe-
sesve area (Zone 6).
Composcd of 155 km” for Muda dam and 85 kem? for the pmposed Beris dam. -
Applied solely 10 lhc calchmenl area of Muda dam, '
Composed of 31 km® fm the proposed Beris dam and 32 km for the pmposed Reman dam,
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TABLE 9.2.2 - MONITORING ITEMS AND REQUIRED ACTIVITIES
FOR PROPOSED WATERSHED ZONING
Classified Zone Required Activities Monitoring llcras
River Basin and Corridor | River and Dam Reservoir
Water Source Zone 1 Freeze any logging | ® Logging activities * Dam inflow and out
Reserve Area activities flow discharge
¢ Dam inflow and oulilow
_ : sediment volume
Zone 2 Provide technical ref- Logging aclivities » Water quality of dam
erence on the logging reseevolr
activities, if neces- » Fauna and flora in dam
sary. _ reservoit
Zone 3 Provide technical ref- Agricultural aclivities | « Dasin run-off discharge
erence on the agricul- Aliehalion or Kmpo- | * Basin run-off sedimenl
tural activities, if nec- ‘rary occupation of the | load
. £55a1y. : fand « River waler quality
Zonc 4 Provide technical ref- Logging activitics * Fauna and flora
erence on the logging
activities, if neces-
sary. . _
Zone 5 Pravide technical ref- Agriculiural activilies
erence on lhe agricul- Alienation or lempo-
tural aclivities, if nec- rary oécupation of the
£Ssary. land . 3
River Reserve | Zone 6 Coatiol the excessive Agro-tourism/resorl *» River flow discharge .

and Conlrolled
Area

. land developmenl ac-

tivities

Conteol the illegal
sand mining and other
walér works,

development
Agricultural aclivilies
Conversion of land
Land development
Flood damage poten-
tial

s Scenery of river channel

¢ Morphology of river
channel

* Water quality of river
flow

= Sand mining activilies

+ Fauna and flora
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TABLE 9.4.1 PROPOSED REFERENCE POINT AND RIVER
HYDROLOGICAL MONITORING STATION
Name of Catchment Present Competent Agency
Reference Point Class* River Area Water | Discharge] Water Location
and Moaitering (5(111)_ Lavel Quality
Staticn '
L. Muda Dam Class 1 | Muda i 931 - DA ALADA aapa  {Existing Muda dam site
2 .
7. Jeniang Class | Muds 1,740 DD [1a3] DGE  |Existing water bevel gauging station
: T Kedsh Kedsh Kedah | {(10 be ransferred 1o the ploposed
i L - . ' Jeniang Barage.
3. Jam Syed Class 1 | Muds 3330 DD, 2 poE  Existing water level gauging station
Omar Kebh | Mt | gedh
4. Ldg. Class | AMuoda 4,410 DD DB Existing water level gauging station
_ Victoria ) . . . P Pinang { P Piarg .
3. Beris Dam Class 2 Beris 116 Propased Beris dam site
Reservelr . :
§. Kush Class 2 Ketit | 4 DD DB - poE  |Existing water kevel gavging station
Pzganz . Kedah Kedah Kedah :
1. Telui Timer Class 2 Mudr | 2377 pPaD  {Existing intake point for D & Twater
e : I Kedah
g Reman Dam Class? | Reman 32 Proposed Reman dam site
Resenvoir | . i )
% BawLima | Class3 | Chepis I 233 Existing intake point for D & Lwater
8 o {Controlted by PWD)
10. Muds Class 1 | Muda I 4,201 PAD . FWD pwn  JExisting Muda Barage
- Barige Lo | P.Pinang | P Poang Kedah - :
1T, Mabau Class 3 Sedim | 219 Previous water bevel gauging station
Pulas N : _ {gauging period : 1961 - 1972)
12. Pdang Class3 | Afuda ‘ T L350 D Existing monitoring station for flond
Cikak b Redah focecasting.
3. s Class3 | Chepir ! 153 pD PWD  FExisting monitoring station for flood
' Kedah Kedah _[forecasting.
i4. Ke Bau Class 3 Ketit i © 148 DD Existing monitaring station for flood
! Kedah | forscasting.
13, Pulsi Class 3 Ketit | 389 pm BOE  |[Existing monitoring station for flocd
- ! Kedahy Kedah  [foizcasting,
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TABLE9.4.2

PROPOSED RAINFALL MONITORING STATION |

Monitoring Statien

Location _
Name Ref.* Basin Boundary Latitude’ | Longitude
Numbet
Newly Proposed o
1 . |Muda Dam Reserveir (A) ~* {Muda Dam Catchment 6= 09"t 100" 51’
2 .|Muda Dam Résenvoir (B} Muda Dam Catchmient 6 12° | 100° 56'
3 .|Muda Dam Resenvoir (C) Muda Dam Catchment _ 6> 07" | 100° 57
4 .|Kg. Siprit Upper Reaches of Muda River 6° 02" | -100° 42’
5 .|Kg. Lambang Bata Upper Reaches of Muda River 5° 53 100° 36
b .|Besis Dam Reservoir Béris Dam Catchment 5 57" | 100° 48’
7 J|Air Tegun Beris Dam Catchment 5° 54" | 100°* 50'
8 .|Kg. Lubok Besar Upper Reaches of Chepir River 5° 46" | - 100° 46°
9.[Kg. Legong Upper Reaches of Ketil River 5 49" | 100° 56
10 .|Kg. Charok Peidiat . |Upper Reaches of Ketil River 5° 33" 1008° 55
Existing '
1 .|Komplek Rumah Muda 6108001 [Muda Dam Catchment
2 .|Kg. Gajah Puteh 3806063 - Middle Reaches of Muda River
3 . |Jeniang Klinik 5806066 |Middle Reaches of Muda River
4 .Isik 5807067 |Upper Reaches of Chepir River
9 .[Ladang Lubok Segintah 5606077 |Lower Reaches of Muda River
6 . {Ladang Bukit karangan 3306082 |Lower Reaches of Muda River -
1 .{Ladang Henrieita . 5505084 |Lower Reaches of Muda River
3 .]Lahar Ikan Maty, Kepala Batas | 3304035 |Lower Reachés of Muda River
9. |Batu 61 Jin. Baling 5806001 |Upper Reaches of Ketil River
10 .|Kg. Terbak 5708071 |Upper Reaches of Ketil River .
il .|Hospital Baling 5609072 |Middle Reaches of Ketil River
i2 . |Pulai 5608074 [Middle Reachés of Ketil River
13 .|Batu 27 Jin. Baling 5307076 |Lower Reaches of Ketil River
14 . [Ladang Dubin 5407080 |Upper Reaches of Sedim River
15 . [Kelang Baharu, Kulim 5406083

Upper Reaches of Sedim River

Nole:*: Reference Number given by DID
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TABLE 11.1.1

UNIT PRICE OF BASIC CONSTRUCTION MATERIALS

No. Matedal Unit F.C.(MR) L.C.{MR) Unit Price {(MR)
1 Diesel oil * I 0.33 033 .66
2 Lubricant * it 195 315 7.50
3 Gasoline *
-Unlended lit 0.55 0.55 110
~Super lit 0.57 0.56 LI3
4 Gréase kg 300 300 6.00
-5 Dynomité kg 7.00 7.00 14.00
6 Cemenm® S0kfbag 4.30 4,50 .00
7 Retarder ke 2.16 054 270
8 Reinfoccérment bar* .
Rouad/6mm, $0m dia. t 950.00 23300 1,189.00 average
-Round/12mm dia. t 920.00 23200 1,152.00 1,142.00
-Round/ 10mm or more t 870.00 215.00 1.035.00
-Deformed/ 10mm dia. t 980.0C 249.00 1,229.00 average
-Deformed/12mm dia. 1 950.00 239.00 1,189.00 1,180.00
" -Deformed/ 16mm or mote t 900.00 224.00 1,124.00 '
9 River sand (for concreie) m3 0.00 2400 C2400
10 Crusherrun ml 0.00 24.00 2300
] Crushed aggregate
-Granite |3mm m3 0.00 2900 29.00 average
-Granite 19mm m3 000 30.00 3000 3000
-Lirmestane 13mm m3 0.00 26.00 26.00
-Limestone 19mm m3 0.00 29.00 29.00
12 Linestone 23cm 3 0.00 24.00 23.00
13 Plywond
-1.2m x 2.4m x 6mm pc 000 20.00 20,00
0.9m x 2.1m x Smm pe 0.00 16.50 16.50
-0.9m x 1.8m x bmm pe 0.00 £3.50 13.50
-1.2mx 2.4m x 12 pc 0.00 52.00 5200
-0.9m x 1.8m x 12mm o 0.00 3500 35.00
14 Sheetpile )
-51.0ke/m m? 144.00 36.00 130.00
15 Shaped stect t 1,760.00 440.00 2,200.00
16 Steel pipe pile/600mm dia. t 2,000.00 500.00 2,50000
17 Wooden pile (Mangrove) a0, 0.00 5.00 5.00
Minimum 90mm dia. [=4.2-4.3m
18  Hume R.C. Pipe
© dia. 0.45m m 41.00 41.00 82.00
dia. 0.60m 50} 49.50 49.50 99.00
dia. 0.90m m 57.50 51.50 115.00
dia. 1.20m m 147.50 i47.50 293.00
“dia. 1.50m m 197.00 197.00 394.00
15 Bitumen®
-850/ 100 penetration t 183.00 132.50 365.50
-Cutback t 182.00 182.00 361.00
20 Farbric reinforcement (wife mesh}
Ab - m?2 3.40 0.90 4.30
AB m? 5.60 140 7.00
DA# m2 140 0.90 4.30

Note: *Govesnment controlled price items

T-39

As of March 1994



TABLE 11.1.2 ~ LABOUR WAGES

_ Unit:MR/day
No. Category Wage '

i Foteman 50

2 Operator 45

3 Assisiant operator 30

4 Driver 35

5 Mechanic 40

6 Electrickan 40

7 Welder 35

8 Concrete worker 30
9 - Bar bender 35
10 Mason 40
11 - Carpentor 35
12 Painter 30
13 Poiver operator 45
14  Plumber 35
15 Driller 40
16 Boring worker 40
17 Grout worker 40
13 Fittet 35
19 Skilled laborer 35
20 Semi-skilled laborer 30
21 Common laborer 25
22 Dredge master 95
23 © Dredge master's assistant &0
24 ~ Crewman 45
25 Drain layer 35

Note: Inclusive of site allowances
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TABLE IV.12.2.}

ASSESSMENT MATRIX OF ENVIRONMENTAL IMPACT

Al Adverse impact - minot

A2: Adverse impact - medium J moderate

A3: Adverse impact - major £ significant

U1 : Unknow due to insufficent data but probably minor fmpact (A1} of no adverse Impact

U2 : Unknow due to insulficent data bot probably-adverse impact {A2 or A3)

N :Noadverse impact

B1 1 Beneficial / positive impact - minog

B2 : Beneficial f positive impact - major

T-50

FOR BERIS DAM PROJECT
Breakdown of Project f Scheme
Envitonment  Activities : Existance Remarks
Faclors Site Invest. i Construction I C &M | of Sfructures
1. Social Enviroament _ .
1.1 Rescttlement N ui N A3 Some villagés submeiged
1.2 Economic Activities N B2 B! B2 tncrease of incomedjob’
1.3 Transportation ! Public Facilities N Al N Bl More convenient by the project
1.4 Division of Communities ' N Az N A2 Due 10 resetilement
1.5 Aschaelogical / Culral Heritage Ut Ul U1 Ui No significant site
1.6 Vested Right ]| Yl i LI} No definite right now
1.7 Health and Mygens "R Al - N 1 Generally not significant
1.8 Wasle Disposal At “Al Al N Increase of waste
19 Accident N Al N N Only during constrxction
2. Natura) Environmeat . )
2.1 Topogiaphy and Geology Al Ul N Al Effect not significant
22 Soil Erosion - Al A2 N A2 By logging & land clearing
2.3 Ground Waler N N N "W
24  River and Reservoit / pond N N N Al
2.5 Coastal Zone ' N N N Al Far to the coast
1.6 Fauna (Wildlife} N Al N Ul No valuable speices
27 Flora (Yegelation) N Al N ut Forest fopging
28 Climate N N N N '
29 Landscape - N Al N B2 Beautiful water front
3. Public Nuisanse
3.1 Air Pollution N N N N
32 Water Pollution N A2 N -yl Reservoir nutrification
3.3 Soi! Contaminalion N Al N N
134 Noise and Vibration Al Al N N
35  Ground Subsidence N N N N
36  Odour N - Al N Ut




wew

- TABLEV.12.2.2

ASSESSMENT MATRIX OF ENVIRONMENTAL IMPACT

FOR JENIANG TRANSFER PROJECT

Al : Adverse impact - minor

A2 : Adverse impact - medium f moderale

A3 Adverse impact - major £ significant

U1 : Unknow due 1o insufficent data but probably minor impact (A1) or no adverse impact

U2 : Unknow due to insufficent data but probably adversé impact (A2 or A3)

N :Noadverseimpact

B1 : Beneficial / positive impact - minor

B2 : Beneficial / positive impact - major

Breakddown of Project f Scheme
Environment Aclivities Exislance Remarks
Factors Site Tnvest. I Censtruction I O &M } of Styuctures

1. Social Environment '

1.i Res_cllilcmcnl . N ki N A2 Some houses submérged

12 Economic Activites N B2 B Bi Increase of incomefjob

1.3 Transporiation / Public Facilities N Al N _BI More convenient by the poject
|14 Division of Communities N Al N Al
s A:chae_!ogic’af lCuimral_HcrilagéI ul Ul Ul .Ul No significant site
16 Vested Right . vl Ul us Ul No definite right now
‘1.7 Health and Hygene N Al N Ul Genérally nét significant
‘1.3 Waste Disposal Al Al Al N Incréase of wasté -
19 Accident N Al N N Only during construction
: 2. Natural En*imnmenl :

21 Topography and Geatogy Al ul N Al |5flect not significant

2.2 Scit Ecosioa Al Al N Al By Jogging & land clearing

2.3 Ground Water ) - N N N ul :

24 Riverand Rescrvoir / pond N N N Al
"12.5  Coastal Zone ' N N N Al FFar 1o the coast

26 Fauna (Wildlife) N 14} N Ul No valuable speices
127 Flora (Vegetation) N Ui N Ul Forest logging
|28 _Climate N N N N :

29 Landscape ‘N Al N B2 Beautiful watet front

3. Public Nuisanse _ _ .

3.1 Air Polluticn N N N N

3.2 Water Pollution N A2 N |12 Reservoir nutrification
“13.3  Soil Contamination N Al N N

3.4 - Nois¢ and Vibration Al Al N N

1.5  Ground Subsidence N N N N
|36 0dour N Al N [}

PE—




TABLE 1V,12.2.3

ASSESSMENT MATRIX OF ENVIRONMENTAL IMPACT

FOR LOWER REACH RIVER IMPROVEMENT WORKS

Al Adverse impact - minor

A2 Adverse impact - medivm / moderate

A3 Adverse impact - major / sigaificant

U1 : Unknow due to insufficent data but probably minor impact {A1) of no adverse impact -

U2 : Unknow due to insufficent data but probably adverse im pact{AZ ér A3)

N :No édvcrseimpacl
BI1 : Benelicial / positive impact - minor

B2 : Beneficial / positive impact - major

T-52

Breakdovin of Project  Scheme -
Environmenl : : Activities Existance © Remarks
Factors Site Invest. I Canstruction I O &M | of Structires

1. Sacial Environment ) ' , :

11 Resetilement N Ul N A2 Some houses relocated

1.2  Economic Activities - N B2 Bl N Increase of indomesjob
113 Transportation / Public Facilifies - N N N N

‘14 Division of Communities’ N Al N N

1.5 ArchaclogicaUCuIt\irallieritagc' Ul U1 Ut Ut {Nosignificant site
1.6 Vested Right Ul ul -y Ul No definité right how
112 Healthand Hygene N - Al N Ui

‘|1.8 Waste Disposal Al Al Al N

1.9 Accident N Al N N
'|2. Natural Environment )
|21 Topography and Geology N Ut N Al
122 Soil Erosion - Al Al N _N

2.3 Ground Water N N N ul

24 River and Reservoir £ pond N Al N Al _
;_ 2.5 Coastal Zone N N N Bl Rivec mouth improved
126 Fauna (Wildlite) N U1 N ul No valuable speices
27 Fora (Vegetation) N Al N Ul '

28 Climate N N N N
" 129 Landscape . N Al N Bl
|3. Public Nuisanse ' | :

3.1 Air Pollution N N N _N

32 Watet Pollution N Al N N

3.3  Soil Contamination . 'N Al N N
|34 Noise and Vibration Al Al N N
135 Ground Subsidence N N N N

36 Odour N Al ‘N Ul

\ Clasificas




TABLEIV.1224 = ASSESSMENT MATRIX OF ENVIRONMENTAL IMPACT FOR
BERIS RESERVOIR RECREATIONAL PARK SCHEME

: Breakdown of Project / Scheme

Enfironmenl - Aclivities _ Existance Remarks
Factois Site ImesLI Coenstruction I 0 &M | of Structures
1. Social En yiro nme.nl ]
11 Resetlement N U1 N Ui L
1.2 Economic Activities N B2 Bl B2 Increase of indomeljob
13 Transportation  Public Facilities N . Al N BI Mote convenienl
1.4 Division of Communities N N N N
1.5 Aschactogical/ Cultural Heritage Ul Ul Ul Ut [Nésignificant ste
|16 Vested Right ut Ul Jl! 1]] I definite right now
J17 Heatth and Hygene N Al N Ul
1.8 Waste D‘iiposa] : Al Al Al Al Depend on managément
1.9 Accident N Al N N
2. Natural Environment
2.1  Topography and Geology N Ul N Al
2.2 Soit Erosion Al Al N Al
12.3  Ground Water N N N 1)
2.4 River 2nd Reservoir / pond N N N N
12.5 Coastal Zone N N N N
2.6 Fauna (Wildlife) N Ul N Ul
2.7 Flon (Vegetation) N At N Al
28 Climate N N N N
29 Landscape N Al N B2 Beautiful park
3, Public Nuisanse
 |3.4__Airpolivtion N N N N
132 Water Poliution N A) N A2 Drainage from park
33 Soil Contaniination N Al N N
3.4 Noise and Vibration N Al ‘N N
315 Ground Subsidence N N N N
1.6 Odour N Al N Ul

! |Ci .E‘a

Al : Adverse impact - minor

AZ: Adverse impact - medium f modetate

A2 Adverse impact - major £ significant

Ut : Unknow dué ko insufficent data bul probably minor impact (A1) of no adverse impact

U2 : Unknow due to insufficent dzta but probably’advesse impact {A2 or A3)

N :No adverse impact

B{ : Beneficial / positive impact - minos

B2 Beneﬁéial 1 positive impact « major
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TABLE1V.12.2.5

MUDA BARRAGE RECREATIONAL PARK SCHEMS

ASSESSMENT MATRIX OF ENVIRONMENTAL IMPACT FOR

Al : Adverse fimpact - minor

A2: Adverse Impact - medium / moderate

A3 ! Adverse impact - major / significant

U] : Unknow dus to insufficent data but probably minor impact (A1) or no adverse impact
U2 : Unknow due to insufficent data but probably ddverse impact (A2 or A3)

N :Noadverse impact

B1 : Benchicial £ positive Impact - minor

B2 : Beneficial 7 positive impact « major

- T-54

_ Breakdown of Project / Scheme
Environment : _ Activifies ~ Exislance " Rémarks
Faclors Site Invest. ' Cofnslru:l?oai 0 &M | of Structuces
1. Social Environment
1.1 Resctlement N ) N N .
1.2 Economic Activities N B2 ‘Bl _ Bl increase of incomefjob
1.3 Teansporation s Public Facilities N Al N Bl ;
1.4 Divisicn of Communities N N N TN
L5 Atchaclogical # Culnral Heritage N Lol N Ui Existing Muda barrege
1.6 Vested Right ' : N Ul N"_ L} No definite right now
1.7 Health and Hygeae N Al N W B
1.8 Waste Disposal Al AL Al Al Depend 6n manapement
1.9  Accident N At N N
i. Natural Em‘iroﬁm:nl _ L
2.1 Topography and Geology [} 3] N |9}
2.2 Soil Erosion Al At N N
2.3 Ground Watee N N N Ul
24 River and Reservoir / pond N Al N Al Cut off of river
2.5 Coastal Zone N N N N
2.6 Fauna (Wildlife) N N N N No valuable speciés
27 Flora (Vegetation) Al N N N :
2.8 Climate N N N N .
29 Lapdscaps N Al N B2 Beautiful park & watés front
3. Public Nuisanse
|31 Adr Pollution N N N N
3.2 Water Potlution N Al N Ul
3.3 Seil Contamination N Al N - N
3.4 - Noise and Vibratioa N “AlL N N
3.5  Ground Subsidence N N N N
16 Odour N Al N N
\ Clasifead



TABLEIV.12.2.6 © ASSESSMENT MATRIX OF ENVIRONMENTAL IMPACT FOR

BUMBONG LIMA RECREATIONAL PARK SCHEME

Breakdown of Project J Scheme

Envir¢nnment Activities Existance Remarks
Factors Site Invest. I Construction I O &M | of Structures
1, Sociat Environment
1.1  Resetilement N (1] N A2 Some houses retocated
1.2 Economic Activities N B2 Bl Bl Increase of incomefjob
1.3 Transportation / Public Facilities N Al N Bl
1.4 Division of Communities N N N N
1.5 Archaelogical / Cultural Hertage N Ul N ut Existing Muda banage
1.6 Vested lR'ighl N ‘Ut N ui No definite right now
1.7 Health and Hygene N Al N Ul
1.8 Waste Disposal Al Al Al Al Depend on management
1.9  Accident N Al N N
2. Nalural Environnient
2.1 Topography and Geology N Us N Ut
22 Soil Eresion Al At N N
23 Ground Water N N N Ui
24 River and Reservoir / pond N Al N Al Cut off of civer
2.5 Coastal Zone N N N N
26 Fauna (Wildlife) N N N Ut No valuable species
27 Flora (Vegetation) al N N N
2.8  Climate N N N N
2.9 Landscape N Al N B2 Beautiful park & waler front
3, Public Nuisanse
3.1 AirPollution N N N ‘N
3.2 Water Poltution N Al N ul
3.3 - Soil Contaminalion N Al N N
34 NMoise and Yibration N Al N N
3.5 Ground Subsidence N N N N
3.6 Odour N Al N N

! . C1 .E- .

Al ; Adverse impact - minot

A2 Adverse impact - medium / moderate

A3 Adverse impact « major / significant

U1 : Unknow due 1o insufficent data but probably minoe impgc!'{A}) or no adverse Impact

U2 Unknow due to insufficent data but prdbably hdverse impact (A2 or AY)

N : Noadverse impact

B1 : Beneficial / positive impact - minot

B2 : Beneficial f positive impact - major
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