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Table 1-6

80 % RELIABLE MONTHLY RAINFALL

BN Location Station No.| Station Name 80 % Reliable Monthly Rainfall in mm
Jun | Jul | Augl Sep | Oct [ Nov| Dee| Total | Ann

1 |Peddis 16502003 | Tasoh 56| 106 BT Ia 92| 33| 922| 1544
2 {Lankawi 6398121 |Sg.Penghulu 153; 17319%) 1260 20| 1416} 2077
3 {Kedah norh 6105037  'Gajah Mati 115] 127} 238 24 122| 25| 1318 2024
"4 iKedshcental 5807067 _|Sik 135| 138} 2kel 231 15| s6| 1443 2070

5 |Kedah south, Perai [5305091  |Kulim 10| 123}.165] 291) 201| 73| 1600| 2440
6 |Pulau Pinang 5402002 |Pulav Pinang 126] 131}:361 12| 20 1334] 1916
"7 [Porak northeast 4811078 - |Elphill 88| 71} 144
"8 {Porak nothwest__[4807031__|Taipin “113] 125

9 |Perak central cast 4311001 Kampar 75| 53

10 {Perak central quti 4307041 Sitiawan 49] 69

t1 | Perak south 3711160 |Ulu Bernam 45| 73

12 !Peruk southeast 3717051 - |Bukit Frazer 47| 46

13 |Selangor west 3313043 . |Kuala Selangor 0] 67

14 |Selangor central 3117070 {Kuala Lumpur 80 97 c

15 |Sciangor southwest [2615131 _ |Batu Untong 118} 130! 145 96| 1268| 1898
16 |N.Sembiran nopth 2920012 Kuala!(lawzmg' 33| 16 74 59 32| 4677 974
17 |N.Sembiran west 12719001 |Seremban 75| 39| o8tii% 66 904] 1269
18 IN.Sembiran cast |2724082 . |Jeram Padang 60f 60 94p1 741 996| 1557
19 |Meclaka 712222020 {Melaka 107] 116] 137 68} 1144] 1773
20 |Johor notth 2330009 © |Melvile 47| e8] T2 66| 811 1530
31 |Johornortheast 2438185 [Mersing 119 123| 123] 143 1427] 2334
22 llohor central: 2033152 |Kluang 3 861 80

23 [Johot southeast 1839196  |Simpang Mawai | 88] 23| 68 o 132¢ 129] 103]

24 |Johor south 1537114 tJohor Bahru 78] 87] 119].156 06| 95[-102] L14; 156 15T 1482) 2152
25 |Johot southwest 1829001 -_|Batu Pahat 53] 44) 82 116 96 75| 119| 88} 12218 69] 1143| 1849
26 |Kelantannorth 16021061 |Pasir Mas wal 18| 21 17] 51| 83| 129 137] 173] 175] 288108 1384] 2166
727 |Kelantan contral 3521050 |Kuala Krai so| 220 35| a3] 101 96| i29] 135| 207 191}:2 (1516} 2217
78 |Torohgganu north  |3331048  |Kuala Terengganu| 47) 23] 27 65| 69i 98| 96] 179 1291| 2284
20 |Terongganu south |4734079_ {Dungun 67l 29] 35 750 78| 98 99| 159 34K 1306/ 2166
30 |Pahang north, Kelan!4620045  |Merapoh 19 t4] 53 10s| 10| 7281908 173] 132| 1267] 2072
31 Pahang northeast. 4324113  |KualaTahan 27| 18] 36% 86| 105] . 825 881 133| 75| 1157] 1836
32 [PahangLipis _|4120064 _[Kuala Lipis . 77] 58l 71 91| 81| 85| 155] 157 1374} 2094
33 |Pabang north coast |3833004 |Kuanian 106] 42| 47l 82| s8] 119] 155 160 1480/ 2342
734 |Pahang central coast{3533102  |Pckan s2i 28] 49 sef- 49| 79] 77| 133 1081|2045
35 |Pahang central ~ [3424081  |Temerloh 20} 13] 44b 25" 40| 17) 115EEH 106| 800| 1356
36 - |Pahang south 2976001 _ |Ldg. Sg. Mengah |- 49] 193 30 45| s8] 48] 74| 75 : 8470 1477
™37 {Pahans south coast |2834180 _Chondong | 106] 25] 43 49 s2] 90| 106} 122j:2 1274} 2309] -

Remarks : Probability analysis was done by Iwai Method using rﬁomhly rainfall records provided by DID.

- Mote:

Main rainy season
Other rainy season

Main dry season
551 Other dry secason

BN : Basin number (Fig. 2.1)
Tot : Yearly total 6f 80 % reliable monthly rainfali
Amn @ 80 % reliable anmual rainfali
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Table 1-8  SITE RECONNAISSANCE SURVEY IN JAN, & FEB. 1994

Shie No  Sife Name

PR4.  TasekMerali ' 1/ 29
"PR6  Hutanlembah Mango - 1/ 29
PR~ ArauReservoirs
KH2  KubangBadak 1/29
KH3 . PadangSaga 1/29
KH4,5 Kadawang : 1728
KH24 - Kg. Betong 1.730
KH27 Kg. Seramat 1,30
) KH35 Bk Perak : : 1/ 30
KA Kuban Yoi ' 1,73
PP3  TokBedu . ' ' 1/ 28
2P PP9  Sg.Burong 1/ 28
PK3 Industri Buah Buahan - 2/4
- P¢ PKB  Kelompok Buah Buahan T 2/4
- SG13 JI. EnamKaki _ i726
- 8G14  Minang Kabau ' : - 1726
S  TGI5_BkLKepong TTTR7TE
Ae  NST  MARDI - 1/ 25"
MA15. Solok Bkt Meta 1731
- MA16FELCRA ' 173
MA  NAE Kandang B 1731
JR3  SawahKebungBaru . - 2/1
JK R0 Ldg. Kelompok BK. SambulanYong Peng 21
- KN13 Tasek Pulera 1722
KM 25  Hilir Satll B ' ' 1422
*kN KN Permatang Sunkai . : 1,722
TR3  TinMine Pond L 1723
TR12 Kanpong Banggol Kaiog S 1723
e TR34_ Marangll . - 1723
TR44  PasirNereng ' R )
- . PH9" - PayaPagar Sasak _ 271
2 PH20  Payalanting - 2T
Pl423  PayaPesagi ' 277

g
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Table I-9
Dutput from Database
Site Information on Agriculture and Agro—economy
Noj Code Items of Information Answers Unit
1| AL |Name ofSie |
2|  A002 |Code No. of Site
3| A010 !Total Farm Land (ba)
4| A0l |Totl Paddy Cropped Area per year ()
51 A012  !Totl Upland Cropped Area peryear (i)
6| AO0L3 Total Fruit Cropped Area (1)
71 AOl4  Total Tree Crop Arca (Swall— boldmg) {ha)
8 AO0LS = ;Towal Fishery Area (Poixis and all the facilities) ()
8] A016 ;Total Heads of Livestocks (beads)
10]  A020 I “Total Cropped Farm Laix! (ha)
117 AD2L | Cropping Intensity (2)
121 A022" iTota! Idle Farm Land ' {ba)
13] A030. iFarm Land per Farm~household i (ba)
147 A0 Type of Soil iC]avClay Loadet[oamPealSand
i o : ) ! |
15! A050 ! Tota] Numbers of Farm — bouse bold 1 (vos) |
16| AosL ! Percentage of Farmers Successors i %y |
171 A0S2 Perceumge of Poverty Farm ~household i (%) |
. {
18 ; A0s0 Tola] Gross Prodwction in Farmmg I (RM)
19] A6l iTo:al Gross Prodwction in Paddy ) (RM)
20; © A0G2 | Total Gross Production in Uplad Crops ; (RM)
21  AO0G3 Tolal Gross Production in Fruits 1 (RM)
2! AGG | Total Gross Production in Tree Crops j (RM)
231 A065  Total Gross Production in Fishery i (RM)
24]  A066  jTomi Gross Production in Livestock R " (RM)
i
251 AQ70  iTotal Production Cost in Farming i (RM)
26] AOM |Total Production Cost in Paddy I (RM)
271 A072 ITotal Production Cost in Upland Crops | (RM)
281 A073  !Total Preduction Cost in Fruits i (RM)
29! A07 |Total Procuction Cost in Tree Crops ! (RM)
30[ A075  ITotal Production Cost in Fishery ' (RM)
3 ADT6 «Total Production Cost in Livestock i (RM)
|
320 AC80 !Tota] Net Production in Farming : (RM)
33, A08L"  Total Net Production in Paddy : (RM)
3| AQ82 i Total Net Production in Upland Crops | (RM)
35| A083 - Total Net Production in Fruits - i (RM)
36, A084  Total Net Production jn Tree Crops | (RM)
37| AO8S 'Tota] Net Production in Fishery | {RM)
381 A0 Total Net Production in Livestock i {RM)
I ) I
39f A0S0 {Total Net Farm icome {RM) .
401 A091 iTotal Non Farm income {(RM)
. ¥ I
a1l AL00 E Proposed Acreage in Farm Development Plan [ (=)
421 AlOL  {Proposed Panticipants in Farm Development Plan i {nos)
43| AlG2  :Project Farm Land per Farm—household {ha)
44| Al0 I Proposed Fotal Gross Procdluction in Farming {(RM)
451 ALl Proposed Fanu Gross Production/ Famm ~bousehold T RM)
461 AL20 : Proposed ‘Total Production Cost in Farming O (RMY
477 AL21 | Proposed Production Cost/ Farm—bousebold C(RM)
i .
48| AI30°  [Proposed Total Net Production inFarming (RM)
49| Al3L !'Proms_cxl Fam Net Prodhwetion/ I’arm—houscho]d (RM)
500 AL40 | Project Net Income by Farl_ni'np,!Farm-'housé}m]d . - (ReM) .
b 5 ALD Iroject iscmfﬁ in l"arm:in;;:;v;"y-‘.m' : {1
npoast I'rr.}ur:t'_I'olal_lﬁc-mq_v.- iy Furin 5 Jine per yeai (I
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Table I-11

MAJOR ENVIRONMENTAL PROBLEMS OF THE SHORT LISTED PROJECTS

MAJOR ENVIRONMENTAL

coD | NO NAME OF PROIECT DISTRICT PROBLEM
PR 1 [SIMPANG GETI - WATER QUALITY, IE
ER 2 |[PANGGAS SMALY, DAM PROJECT ) - WATER QUALITY, IE '
PR 4 ITASEK MELATI . WATER QUALITY, WE__
PR 5 [PAYA KELUBI MANGO PROJECT - NG
PR 6 [HUTAN LEMBAH MANGO PROJECT - NO
PR 7 |TASEKMECATHI - NG
KH 7| 3 |AMPANGAN PDG SAGA |LANGEAWT WATER QUALITY
KH 4 [KAWASAN PADI KEDAWANG LANGKAWI “TINO
KH 5 [KEDAWANG o EANGKAWI ~ [NO
KH |6 |PLIBALI BERKELOMPOK KUBANG PASU NO -
KH 13 |KG PDG GELANGGANG PDG TERAP NO
KH 14 ISKIM JANING PDG TERAP NO
Ki 15 |[LUBUK MERBAU PDG TERAP NO
KH 15 |SEKiM TANDOP BESAR’ P TERAP NO
KH 19 [KURONG HITAM IRRIGATION SCHEME __ [PDG TERAP NO .
Kil 31 [KUBUR PANJANG " |PENDANG FLOODING
Ki 32 [KG KAYUTIGA PENDANG DRAUGHT
KH 34 |KG SAWAKECIK PENDANG: DRAUGHT
KH 35 |BK PERAK PENDANG DRAUGHT
KH 40 {SG AIR JERNIH KUALAMUDA  |NO
KH 41 |SG BARU KUALAMUDA ~ |NO
Kil 43 |BENDANG DALAM | KUALAMUDA ~ |NO B
KH 48 |KG BETONG - P DURIAN KELOMPOK SIK NO- i
KH 49 |KG KUBANG YOI - SIK NO
KH 50 |KG SELAMAT - P SAYUR + BUAHAN JSIK NO -
PP i |LUAR BAN PINANG TUNGGAL SPERAIUTARA FLOODING
PR 2 : _ S PERAL-UTARA NG
PP 3 |TOK BEDU IRRIGATION AREA S PERAT UTARA WATER QUALITY, FE
PP "7 |KGIOK BEDU,- AIRMELINTAS, PMTG-BERS-PERALUTARA WATER QUALITY;FB
PP 5 |[PINANG TUNGGAL IRRIGATION AREA (P14S PERAI UTARA NO :
PP 6 ISG JARAK IRRIGATION AREA _|SPERATUTARA WATER QUAL!TY FE
PE 7 |BIETGH ALEANG SPERALUTARA  INO
PB & |SGBURUNG BARATDAYA WATER QUALITY FE
FP 9 |5G BURUNG BARATDAYA - WATER QUALITY, FLOODING
PP 10 [MAK-SULONG SPERALTENGAH |[NO !
PP “IT 156 KULIM IRRIGATION SCHE ME_ $PERAI TENGAH _ |WATER QUALITY, FE
PP 12 ISKIM PENGAIRAN SG KULIM SPERAITENGAH _ [NO
PP T3 |SKIM PENGAIRAN TASEK SELATAN STERAI SELATAN _INO
BK 1 |KG TASEK "IHULU PERAK SOIL EROSION.LC
PK "% [PUSAT PERT TANAH TINGGI BKBARING |HULU PERAK SOIL EROSIONLC,LG —
PK__ 3 |INDUSTRI BUAH-BUAHANM SELAMA NGO .
PK_ 4 |BENDANG TEMELONG HULU PERAK SOIL EROSION,LC
PK 5 P KELOMPOK BUAH-BUAHAN “|LARUT MATANG __|NO
PK & |P KELOMPOK BUAH-BUAHAN/SAYURAN |LARUT MATANG - INO
PK 7 |SENQUK CHANGKAT NING LARUT MATANG __[NO -
PK § |P KELOMPOK BUAH-BUAHAN AIR PUTIH [LARUT MATANG . |WATER QUALITY,IE
PK 9 [BENDANG JENALIK KUALA KANGSAR [SOIL ERQSIONLCLG -
PK 10 [BENDANG K LANEH KUALA KANGSAR - |SOIL ERQSION,LC
Pk I+ [RANG TALIATR. BENDANG SENGGANG  |KUALA KANGSAR _[SOILEROSION,LC
PK 12 |RANC-TALIATR BENDANG LEMPOR [KUALA-KANGSAR [SOILEROSION,EC ~
PK “I¥|RANC TALIAIR PDG RENGAS —IKUALA KANGSAR _|WATER QUALITY, 3B
PK |5 |DENDANG A MANJUNG -
PK 16 |DENDANG B MANJUNG -
BK 17 |BRUAS & TAMBAHAN MANIJUNG | -
PK 19 [KGLALATBATUT HILIR PERAK FLOODING
Pi_ 30 |SG BATANG PDO MATI HILIR PERAK NO
PK 21 |SGMANIK JRRIG SCHEME HILIR PERAK NG
5G 7 |TEBUK BERGIUN _|SABAKBERNAM - |-
¢l __3 |SGJANG HULUSELANGOR _[NO
50 A {BK TAMU - HULU SELANGOR _|RO-
5G 5 |KG KALONG TENGAH HULU SELANGOR __[NO -
G 6 [P SAYURANSG YU |KUALA SELANGOR |NO ‘
3G 8 [KUANG - - ' GOMBAK NO -
56 - ~ 9 IREKREASI 8G CHONGKAK |HULU LANGAT NO : i
5G 10 |[KG KANTAN . .- HULU LANGAT - . ;
SG [1.|KG PASIR: _ HULULANGAT . |WATER QUALITY, MN
SG 12, |MINANG KABAU HULU LANGAT . |WATER SHORTAGE
5G 13{JLNENAMEKAKI§ .~ - HULU EANGAT, . R
56| 14 |SAPAN BT MINANGKABAU . HUILU LANGAT - ©_ O R
5G i5 ISGTAIBK KEPONG .~ BULULANGAT __ |[FLOODING
56 |16 |MARDI RESEARCH STATION KELANG TNO T
SG I8 |[TAMAN PERT MALAYSIA® " |PETALING NO
3G - 24 [P KELOMPOK_SAYURAN KG ENDAH KUALALANGAT .~ INO " - . o ]



Table

I-11

MAJOR ENVIRONMENTAL PROBLEMS OF THE SHORT LISTED PROJECTS

_ MAJOR ENVIRONMENTAL
CoD | NO NAME DF PROJECT . DISTRICT PROBLEM

SG__ | 25 |PKELOMPOK KONTAN KG KUNDANG __ |[KUALA LANGAT __|NO

NS 1 |STESEN MARDI JELEBU JELEBU NO

NS 2 |BUAH-BUAHAN LANJUT MANIS KUALAPILAH NO

NS 3’ |SRIMENANTI KUALA FILAH SOIL EROSION, LG -

NS 4 |[PEMBANGUNAN SAWAH KG.LONDAH_ |GEMAS NO

NS 5 |REMBAU —__IREmMBAU NO

NS 6 |KELOMPOK KG CHENGKAU ULU REMBAU NO

NS 7 |KG BK TEMBOK & SG RAYA PORT DICKSON WATER QUALITY

NS 3 |P TERNAKANUDANG GALAH KUALA PILAH NO N
MA 2 [ULU SG RUL.GH ALOR GAJAH NO

MA i1 }5G UDANOG MELAKA TENOGAH |[WATER QUALITY, DR

Ma 14 [KANODANOG MELAKA TENOGAH {WATER QUALITY, §A

MA 15 |SOLOK BK META MELAKA TENOGAH |[WATER QUALITY, BW

MA 16 |FELCRA BK SEDANOANG JASING WATER QUALITY, SE

IR 3 (SAWAH KEBUN BARU MUAR NG T T
IR "8 |.DG KELOMPOK KG SR TIMOR KLUANG NO

TR | 9 |LDG KELOMPOK. BT SAMBULAN, YONG PIBATU PAHAT NO

iR 16 [LDG KELOMPOK KANGKAR MERLIMAU |BATU PAHAT NO

IR 12 [TONJOIK LAUT KOTA TINGGE NO

R 14 {SG CHEMARAN KOTA TINGGI NO

KN 1 [JUBAKAR PANTAI TUMPAT NO

KN 4 |KGBELIAN = “{TUMPAT NO

KN 5 [LUBOK SELEHONG TUMPAT NO

KN & [BENDANG IELUTONG, KOK LANAS KOTA BHARU RIVER EROSION, FLOODING L
KN 0 |BENDANG BT TINGGI, BK CHINA KOTA BHARU RIVER EROSION, FLOODING
K 10 | BENDANG SOKOR, BK CHINA KOTA BHARU RIVER EROSION, FLOODING
KN 11 |JKUBANG TEBAKANG PASIR MAS WATER QUALITY

[ 12 |BENDANG TASEK-BERANGAN PASIRMAS NG

KN 13 |TASIK PUTERA PASIR MAS "|WATER QUALITY

KN 16 |BENDANG PMTG SUNKAI PASIRPUTEH - NG

KN | 24 |RANCTALTAIR BILIR SAT | MACHANG NO

KN 26 |RANC PENGAIRAN TERASIL TANAH MERAH NGO i T
KN 27 IRANC PANGAIRAN GUAL TPOH TANAH MERAH NO

KN 35 |[RANC TALIAIR LEPAN AGOR KUALA KRAI NO

TR [ |TELABAK IRRIGATION SCHEME C T IBESUT SOIL ERQSION, LG

TR 3 |SKIM TANAMAN PADI MARAS KUALA TRG NO

TR 4 [P KELOMPOK SAYURAN - KUALA TRG NO

TR | 7 [SALIRAN TOK JIRING KUALATRG __ [NO

TR i7 IF KELOMPOK SAYURAN KUALA TRG TIRD

TR 14 |P KELOMPOK SAYURAN KUALA TRG NO

TR 20 {SKIM TANAM PADI DURIAN HATE MARANG -

TR 34 |P KELOMPOK SAYURAN IMARANG NG

TR 28 [P KELOMPOK SAYURAN MARANG . NG

TR 34 |LEMBAH MARANG 11 IMARANG -

TR 38 |P KELOMPOK SAYURAN MARANG . NO

TR 42 |P KELOMPOK SAYURAN HULUTRG . NO

TR 44 |P KELOMPOK SAYURAN HULU TRG “INO

TR 45 [P KELOMPOK SAYURAN HULU TRG 1RO

TR 50 [KOLAM ABANG DUNGUN NO

PH 3 IPAYA PAGAR SASAK “[Lipis WATER QUALITY, SE

PH 11 {P.WAUBETONG & GEMAYAIL MARAN R L

PH 12 [PAYAJELUTUNG - MARAN WATER TCGGING, FLOODING
PH 13 [PAYANYAK BESAR MARAN WATER LOGGING, FLOODING
PH 14 |PAYATING & BESAR KERTAL MARAN WATER LOGGING, FLOODING
PH 16 |PAYA NYAK KECIL, MARAN WATER LOGGING, FLOODING
PH 17 {PAYA PDG TENGGALA MARAN WATER LOGGING, FLOODING
PH 19 [PAYASGLING MARAN WATERLOGGING

PH 20 [PAYA LANTING - - “IMARAN WATER LOGGING, FL.OODING WO
PH 23 |PAYA PESAGI |MARAN WATER LO(:GING FLOODING, SE |
PH 74 (PAYA KROT MARAN TING S

PH 25 |PAYATLDG MARAN WATERLOGOING

Note : Data with Imcs drawn accross md:cates thie short listed projects dropped by the states

DE - Domestic Efﬂuent 1E. - Industrial Effluent, FE - Farm Fffluent SA - Sahmty, BW Brackl‘ih Watcr
SE - Sediments, WE— Weeds, GE - General, LG - Loggmg, LC - LandClearmg
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Table I-12 $T OF PID MONITORING STATIONS FOR WATER QUALITY AND SUSPENDED SEDIMENT

Kelanian

" Sg. Ketantan at Jam. Guillemard

8g. Golok at Kg. Jenob

Sg. Nenggiri at Jam. Bertam
Sg. Golok at Rantau FPanjang
Sg. Pergau at Bolu Lembu
8g. Lanas at Alr Lanas .

Sg. Galas of Dabong

-State Water Quality Station Suspended Sediment Station
PS5 S5S River Name/ Station Name PS [ 5.5 | River Name/ Station Name
Perdis 4 Sg. Jemeh at Titi Tampang
Sg. Tasoh at Titi Baru
Sg. Arau at Ldg. Tebu Felda
Sg. Perlarit at Wang Mu
Kedah 1 Sg. Muda at Jam. Syed Osnar ) $g. Muda at Jam. Syed Omar
Puaiau Pinang 0 0
Perak 5 11 Sg. Kinta at Weir G. Tg. Tualang 5 9 Sg. Kinta at Weir G. Tg. Toalang
Sg. Perak at Jam. Iskandar Sg. Perak at Jam, [skandar
Sg. Plus at Kg. Lintang Sg. Plus al Kg. Lintang
Sg. Kurau at Pondok Tanjung Sg. Kurau at Pondok Tanjung
Sg. Krian at Selama Sg. Krian at Selama
Sg. Slim ai Slim River Sg. Slim at Slim River
Sg. Sunghai at Sungkal . Sg. Sungkai at Sungkai
$g. Bidor at Malayan Bidor Bhd. S$g. Bidor at Malayan Bidor Bhd.
.'Sg. Btg. Padang at Tg. Keramat Sg. Brg. Padang at Tg. Keramat
Sg. Cenderiang at Bt. 32 Jin. Tapuh Sg. Cenderiang at Bi. 32 Jin. Tapak
Sg. Kampar at Kg. Lanjut Sg. Raia at Keramat Pulai
Sp. Raie at Keramat Pulai Sg. Pari at Jin. Silibin Ipoh
Sg. Pari at Jin. Sifibin Ipoh Sg. Kurau at Bt. 14 Jin. Taiping
. 8g. Kurau af Bt. 14 JIn. Taiping Sg. Rui ar Jam. Jin. Raya
Sg. Ljvk at Titi ljok ) :
Sg. Rui at Jam. Jin. Raya
Selangor 3 3 | Sg.luiatKg Lui : 4 4 Sg. Langat at Dengkil
-t Sg. Selangor at Rantau Panjang Sg. Lui af Kg. Lai
Sg. Bernam at Jam. SKC Sg. Selangor at Rantau Panjang
Sg. Langat at Kg. Sg. Rincing Sg. Bernam at fam, SKC
Sg. Selangor at Rasa Sg. Langat at Kg. Sg. Rincing
Sg. Bernam at Tanjong Malim Sg. Semenyih at Kg. Sg. Rincing
' $g. Selangor af Rasa
Sg. Bernam at Tanjong Malim
Wilayah 5.1 0 Sg. Klang at Jan:. Sulaiman 51.0 Sg. Klang at Jam, Sulaiman
Persekutait : Sg. Kombak at JIn, Tun Razak Sg. Kombak at JIn. Tun Razak
Sg. Bata at Sentul Sg. Batu at Sentul
Sg. Klang at Lrg. Kwan Seng Sg. Kiang at Lrg. Kwan Seng
Sg. Anak-Keroh al Taman Kepong Sg. Anak Keroh at Taman Kepong
Negeri Sembilan 2 i Sg. Muar at Bt, 57 JIn. Gemas- Rompin 3 0 Sg. Linggi at Jam. Jin. Persekutan -
) $g. Kepis at Jam. Kayn Lama ' $g. Muar at Bt, 57 JIn. Gemas- Rompin
Sg. Linggi at Jam. Jin. Persekutun Sg. Kepis at Jam, Kayu Lama
Melaka- i 1 Sg. Melaka at Pantai Belimbing 1 1 Sg. Melaka at Pantai Belimbing
. Sg. Kesang at Chin Chin 5y. Kesang at Chin Chin
Johor - b Sg. Parit Madirono at Weir 4 3 Sg. Parit Madirono at Weir
Sg. Johor at Rantau Panjang Sg. Johor at Rantau Panjang
Sg. Sembrong at Kuala Sg. Tamok 8g. Sembrong at Kuala Sg. Tamok
Sg. Muar at Buloh Kasap $g. Muar at Buleh Kasap
Sg. Endau at Kuala Jemakah' Sg. Linggui at Ran. Tanah Jengli
Sg. Linggui at Ran. Tanah fengli Sg. Bekok at Bt. 77 Jin. Yong Peng/Labis
Sg. Sayong at Jam. Johor Tenggara Sg. Lenggor ut Bt. 42, Kualang/Mersing
Sa. Bekok at Bt. 77 Jn. Yong Peng/Labis )
 8g. Lenggor uf Bt. 42, Kualang/Mersing
Sg. Segamal al Segamat
4 Sg. Lebir at Kg. Tualang 4 $g. Galas at Dabong

Sg. Kelantan at Jam. Guillemard
$g. Colok at Kg. Jenob
Sg. Golek at Rantau Panjang

- 8p. Nenggiri ut Jam. Bertum

Sy. Lebir at Kg. Tualang
Sg. Peryau ul Batu Lembu
Sg. Sokor at Kg. Tegawan

T25
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Table 1-12 LIST OF DID MONITORING STATIONS FOR WATER QUALITY AND SUSPENDED SEDIMENT

State Water Quality Station Suspended Sediment Station
PS[SS River Name/ Station Name P.5 | 85 | River Name/ Station Name
Terengganu 4 o Sg. Cherul at Ban Ho 5 ] Sg. Cherul at Ban Ho
Sg. Kemaman at Rantau Panjang Sg. Kemaman at Rantau Panjang -
Sg. Dangun at Jam. Yeram Kenyir Sg. Dangun at Jam. Jeram Kenyir
Sg. Chalok at Jam. Jalok Sg. Chalok at Jam. Jalok
Pahang 1313 Sg. Rompin at Jam. Kuantan/Segamat 1| 1 Sg. Rempin at Jam. Kuantan/Segamat
Sg. Bera at Sin. Hutan Kemayan Sg. Bera at 8tn. Hutan Kemayan
8g. Triang at Jam. Keretapi Sg. Triang at Jam. Keretapi
Sg. Pahang at Temerloh Sg. Pahang at Temerloh
8g. Jengka at Jam. Kg. Awah - $g. Pahang at Lubok Paku
8g. Pahang at Lubok Paku Sg. Kuantan at Bukit Kenau
Sg. Kuanian at Bukit Kenau - Sg. Lipis at Benta
Sg. Lipis at Benta Sg. Pahang at Sg. Yap
Sg. Pahang at Sg. Yap Sg. Jelai at Jeram Bungor
Sg. Jelai at Jeram Bungor Sg. Tembeling at Kg. Merting
" 8g. Tembeling at Kg. Merting Sg. Keratong at Jam.Bahau Keratong
Sg. Tekam at Lembangan Ujian A Sg. Serting at Jam. Padang Gudang
8g. Tekam at Lembangan Ujian B Sg. Tenaglir at Jam. Jin Ruya
8g. Tekam at Lembangan Ujian C Sg. Keshar at Jam. Lama
S8 Mentiga at Jam. Cini ' Sg. Benus at Hutan Lipur Lentang
Sg. Lepar at Jam. Gelugur $g. Mentiga at Jam. Cini
Sg. Tembeling at Kg. Merting Sg. Bentong ai Jam. Kuala Marong
. Sg. Jengka at Jum. Kg. Awah
Sg. Lepar at Jam, Gelugur
Sg. Jelai ai Kuala Medang
Sg. Kechait utf Kg. Dusun
Total 43 a3 1371 :

P.S - Principal Station

28

S.8 - Secondary Station

- T26




Table I-13 SU_MM.ARY OF ENVIRONMENTAL IMPACTS BASED ON THE PRELIMINARY ASSESSMENT MATRIX

wjojol &

NUMBER OF PROJECTS
ENVIRONMENTAL COMPONENTS No Significant Significant Significant {Enviropmental
Impact and but and Enhancement
Solvable Unknown Unsofvable
I. PHYSICOCHEMICAL i
1. LAND
(i) Change of Land use
(Devastation or desertification) 100 4 4 0 6
(iiy  Soil Erosion 108 5 i 0 0
(i) Soil Salinization 110 2 2 0 0
(iv) Deteroration of sgil ferullty 106 5 3 0 0
(v) Others 114 [3] 0 1] 0
2. SURFACE WATER
(i) Water Balance 85 5 2 0 22
ity . Flooding 84 13 3] . 1 13
(i)~ Soil sedimentation 98 9 3 1 3
(iv)  Water Quality 97 7 5 1 3
{v)  Drainage Pattern 85 11 4 [ 14
{vi) Changein thslmg Use 101 7 2 1 3
(vii) Others [ 2 0 0 0
3. GROUNDWATER :
(i) Change in groundwater hydrology 96 12 2 0 4
(1)  Water Quality 109 1 4 0 0
(ili) Change in Bxisting Use 108 2 4 0 0
(iv) Others - 114 0 0 [§ 0
4. ATMOSPHERE ]
D) Atmospheric pollution 109 2 2 0 i
{iy Othess 114] 0 0 0 [i]
5. NOISE :
(i) - Noise Pollution 114 0 0 0 0
(ii) = Others i 114 0 0 0 R
1L BIOLOGICAL
6. SPECIES AND POPULATIONS .
(i)  Terrestrial Vegetation 109 4 0 0 1
(i) | Tcrrestrial Wildlife 111 2 1 [3] 0
(iii}  Other Temesirial Fauna 110 4 0 0 [i]
(iv)  Aquatic/Marine Flora f10 3 1 0 0
{v) Fish . 105 4 1 0 K
(vi}  Other Aquat:c]Manne Fauna 113 1 0 0 0]
7. HABITATS AND COMMUNITIES
@y - Terrestrial Habitats 113 1] 0 0 0
(i)  Terrestrial Communitics 111 2 1 0 0
"(i) - Aguatic, Estuarine, Marine Habilats 111 2 ] 0 0
“(iv) Aquatic, Estuarine, Manne Communilies 111 2 1 [1] 0
(v) Olhers 114 -0 [ [ [
Il - HUMAN
8. HEALTH AND SAFETY
(i) . Physical Safety 114 of 0 0} 0
(i) Psychological Well-Being 110 .2 0 0 2
(@) Oufbreak of Diseases 110[ 3]. 1 0 6
) Othcn 114 0 0f . 0! 0
-9, SOCIAL AND ECONOMIC
. () - :Employment | 84 3 5 1 -2
(i) - Housing 94| 6 o 1 13
C(lily Change in Way of Life 84} 4 5 [ 21
" {tv) _Inyoluntary Settlement 1051 5 1 0 3
— (v) Population Increase 98 6 3 0 6
B (vl) Others : 114 K 0 . 0 0
10, A}.-.STHETIC AND CULTURAL . ]
* 72 {i) . Imipacts on the Community . 80| 4 4 0 2
"Gy . Conflicts amoung Communites 107 7 SO 0
Gin | Historic and Culrurai Asscl., 114 e o [{]
'(iv) Others i EIE 1 0f - 0

127 -
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Table

[-16 INFORMATION ON SELECTED PROJECTS (1/4)

Ttem PRIA K45 PP3 | NS1 | MA16
A. GENERAL
a. Name of project arca PRI, Simpang Geti K14, Kesawang (DID}  ; Tok Bedu Imigation scheme MARDI Statien Bki. Sedanang
o TR4, ‘Fasek Melati KHS, Kedawang (DOA) | - e
b. District _ - Lapkawi __ Songei Perai Utara Jerebu Jasin ]
e, Mukim Oran, Paya Kedawang 6 Lakai Selandar
|6 Kappung . Ocan, Pdg. Lau Kedawang, Bk,Lembu Tok Badu - Bk, Sedanan
. Projeet area {ha} _ S 412 68 600 R 409
|f. Reservair typa _ Gxisting pands AB c: A A |
g Sealvs Bxisting . DNew New New New _
I Owner o DI DIk, DOA oD MARDI _ _FELCRA
i. Theme Syskm O & M Improved sustainability | Strategic resournce manage- Fruits, demonstration Multi-crop
- Watec managsment Agro-tourism _ment. Agro-tourism
j._ Crop _ multierop | paddy, iraditipeal farming | multi-crop, paddy fruits anlti-crop
| gk, Remarks
B. METEQ-HYDROLOGY
Present Condition
_a. Basin numbser . B! 2. 5 16 19
b, Moan anoual sainfalt of the Basin (mm) _ 1770 2387 273 1323 1989 -
¢ Yearly total of R0% rainfall of the Basin (mmy_ 912 1416 §600 467 1144
. Hydrological score [1 (worst) : 10(best} 3 3 7 o 3 5 ]
_e. Watee shortage [1 (least) - 5 Gmast)] s . 3 ) 5 3
f. R'aiumd Apr.- May, Sep - Oct Apr - May, Sep - Oct Apr - May, Sep- Qcl Oct - Nav Apr, Oc1 - Nov
| g. Dry scason » Dee - Feb Dec - Febr Dec - Feb Jan-Feb, Jun-Aug | Jan-Feb.May
 h., Wettest month Oct Sep_ Oct Nov Nov
i. Dricst month Jan Feb Feb Jun Feb
Planning
_a, Catchment area (km2) Akm2, 3km2 10 19 | 4 (estimated) i 2 (cstimand)
_b. Bstimated runoff ham) 194- 91 2138 131 229
¢, Lin 5 year rainstora per day (mm) 1 - 138 138 9 137
d. 1in50year -do- 167 195 213 96 240
C, IRRIGATION AND DRAINAGE '
Prmsent condition
| 1 Existing irrigation Facilities YES YES YES YES YES
2 Existing irrigation arca (ha) FR-L: 40 KH-4; 412 68 220 N
- . ) PR-4: 732 KH-5: 190
3 VWaler jesonicss River River _ Rivzr River Well
4 Baisting dam ur pond YES NO NO __YES YES
5 Dam height -~ - - . : ]
& Effceclive storage of dam or pnﬁd (m3) PR-1; 48,000 - NA 12,000 146,200
. : PR-4: 70,000 ) 3
7 Off-wking sysicm PR-1: Fumping up Free intzk Pumpisng up - Pumping up Pumping up
v - PR-4; Free intake . i B e L
8 Adjucent projecls concemed - 4 Timah Tasoh dam projeci - - - -
9 Qwverlapping area with the adjucent projeci(hal PR-1: 30 . - - -
T ; PR-§: 20 B
10 ilood oceumrence year - PR-1: 1990 NA 1,990 NA NA
PR-4: 1991 B .
51 Flood season PR-1: Nov. NA Ot to Nov. NA - NA
PR-4: Oci. to Nov.
12 Yriundation period (day) PR-1: 10 NA 2 NA NA
: : PR-4:2
| 13_Reason of floed Tnsufficient sivee lovee height - choking of diver section | NA NA
14 Watcr shoriage vocourenee ysar PR-1:1990-198) 1991-1992 NA NA MNA
) PR-4: 1990-1993 _
15 Water shortage scason PR:1: Nav.to April Oct. to Nov. NA _NA NA
L : PR-4: Fan. to Mar. ) :
§6 Reasoit of waler shortags Water management,drought Drought _ . NA NA NaA -~ 0
17 Damaged crop due 10 waicr shoriage PR-1: Tabacco Paddy MA NA NA
. ) PR4: - o .
18 Damaged acea (ha) PR-1: 10 00 NA NA "NA
) PR-#;_+
19 O & M budget (RMfann) PR-1: 2,000 2,500 1001009 4,560 -
PR-4: 15,000 . ) . :
20 Work system of G & M Foree account Farce aveount Subletting Suobletting Sublegiing
Planning_~ R ) )
1 Rehabilitation of existing irr. facilities YES _YES . YES NO ¥ES
3 increase of irrigation drea (ha) - - 50 NA morc thah &
3 Total jrrigation area (ha) - m 200. 1T] 20 - more than 105
_4 Designed new dam heighs (m) - - - NA o NA
.5 Existing dam height (m) - - - - -
& Heightening of dam (m) L . - e ® -
7 Excavation depth (m) © 0.0 15 NA - 5 -
_& Height of existing weir {m) - . - - - - -
| 9 Heghtening of weir (m) - - R o - -
10} Submerged land (ha) 9 26 _MA . . NA NA
{} Total storage capacity (m3) 142,500 - 250,000 - 6000 _NAC NA
12 Brackish waier intrusici NO- NO NO S "
- NA ~ NA : .

17 Numbers of streams (o flow in (nos) .




Table 1-16

"INFORMATION ON SELECTED PROJECTS (2/4)

iem l PRIA I KH4,S l PP3 NSi MA16
D, AGRICULTURE
Present Condition
a. Farm!and otal (ha) 52 {paddy 40, upland 12 - 68 (paddy) 200 (fruits) 40% (fruits 97, upland 312)
b._Farm f2mily total (nos)_ 121 - 34 - 19
_c, Farmiand / Family (ha) 0.3 - 2 . e .
_d. Soil type . clay, sand, silt - - i - “clay
| & Idlc land total (ha} - - . - - 312
_f. Eoverty family (%) ? : - - 21
£. Fammer successor (%) - - 60 - 80
h, Family incame / year (RM) £2,000 - e : -
i. Farm inceme { year (RM) 4,000 . - i - -
j. Off-farm income £ year {RM) 8,000 - - - e
k. Present tand use . ___paddy. upland - paddy - frulls
1. Crop intensity (%} - |
De\.-elopmem Plan
b. Pmposcd 1arpet income (RM)
¢. Proposed farm facilities
E, ENVIRONMENT -
Majar environmental problems Water quatity, Weeds No [ Water quality No Water quality
Industrial effluent : Flooding Sedi i_rm
Physicochemicat
1, Land
a. Change of Land usc
| {Devastation or deserlification) - i
b. Soil Brosion U
©. Soif Salinizatinn .
4. Peterforation of soil fenility G
¢. Others 0

2. Surface walcr

_a. Witer Bakance

b. Fiooding

€. Soil sedimentation

d. Water Quality i
& Drai FPanem

f. Change in Bxisting Use

p. Othzrs

. Ground wates

[ 3. Chmgcm_gr_u&lhvgwrhx ralogy
i b, Water Qual ity

€. Change in hmsung Use

d. Others

=R i=N =0 (=]

d.

Atomosphers

_a._Atmospheric pallution

b. Others

5.

Noise

1 5. Noise Pollution

i b. (rhers

6.

Biclogical

Specics and poputations

a. Terrestrial Veg

b. Terestrial Wildlife

c. Oher Terrestrial Fauna

_d. Aquatic/Marine Flora

c. Bish

f. Other Aquatic/Marine Fauna

=

7. _Llabitats and communilies

a, Termesidal Habitals

b. ‘Temestial C

{_c. Aqualic, Eslua.ine, Marinc [dabitats

d._Agualic, Estuarine, Marinc Communilies

<. Uthers

8.

Human

Heallth and salcty

. Physical Safety
b. Psycholegical Well-Being

c. Qutbreak of Diseases

4. Others

E=J = Ll o]

=

Sociat and cconomic

_2. Employment
_b. Housing

_¢. Change in Way uf.Lifc
_d. Inveluntary b:lllcmr,nl

(-7

£, Others

D (& D oo

| 10._Aethetic and cellura)

2 Impacis on thef‘ mmunity
_b. Conflicts amuun; communi‘lcs

._Historic and Cultural Amu

d. Others

ER=Y RN

3-

tal tmpacl f" e

0. Ne Impact, [ - Poleatially significant adverse covitonmental impact for which & design solution has becn’ adenuﬁed
2 - Adyerse enviranmenal impact that is potentiall stgmﬁmm but msuﬁ'im:m mfnrmaunn has been obmru_:rl to make a reliable pr:dlcunn

Residuat and significant advesse Known but Unsoivahle Impacl) R
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Table !-16  INFORMATION ON SELECTED PROIECTS (3/4)

Ttem JRI0 ]1 ~KNI6 l TR3 l TR - ! PH20
. GENERAL
a. -Name of project area Kelompok Kangkar Permatang Sunkai $kim Tanaman Padi Maras Pasir Nering Paya Lanting
Batu Pahat B

b, _District Baw Pghat _ Pasic Putch Kuala Tergnggany lyly Terenggans | Masan

¢ Mukim Si; Medan Bk, Jawa Bk, Rakit Jenagor Chengr

1d. Kanpung Kangkar Mertimay Permatang Sunkai Darat Bk. Rakil Pasir Nering Lanting

e.  Project arca (ha) R ~ 32 2 420 42 m

f._Resecygic type B A E A A

£._ Stalus New. New . New, Improvement New New

h, Owner DOA DID Presently No (State land) DOA DD

i. Theme Fruits Multi-purpose reservoir  (Strategic development Group {arming Revitalization, Straiegic -

— . — : for future. mining pond | Povety eradication | deviptt. Tnundation schea

li.  Crop 4f_r_l.|_lu vegetables, fruits, domestic bles. paddy fruits _.__ vepetables, lishery

_tk. _Remarks
. METEQ-HYDROLOGY

Present Condition
2. Basin pumber 25 26 L 28 35

b, Mean snmuad sainfat] of the Basin (mm) 2154 7699 2528 2528 1634

. Yearly total of 80% sainfall o the Basin {may 1143 13 1294 1291 806

d. Hydrological score §1 (worst) - 1({best)] [} 5 5 5 4 ]

_&. Water shortage (1 (least) - § (most}] 4. b ) 4 . )

- f. Rair Apr - May, Oct - Nov Nov - Ixe Noy - Dec Nov - Deg Apr - May, Got - Nov
2. Drry seasan Jan - Ficb, Jun Feh - Apr Feb - Apr Tieb - Apr Jan-Feb. fun - |
h. Wetest month : Nov Dec Nov _Nov Nov ]
i, Driest month Feh Feb Feb Feb Teb

Pianning ]

a Cawhment arca (km2) 2 3 L.54 2 34
b. Estimated ronoff tham) 229 415 198 258 4583
_c.-1in 5 ycaz rainstorm per day (mm} t5t . 345 R4 384 121
d. 1in50vyear -do- 327 | 455 14 774 168
__IRRIGATION AND DRAINAGE '
Present condizion
} Bxisting jrigation facilitics NO . YES YES YES NO
2 Bxisting irdgation area (ha) 5 32 1,955 2 . 187
3 Walsr resonrces Spring water River & G. water ‘River & G, waler “River NO
4 Exisiing dam of pond NO __NO YES RO NO -
3 Dam height
6 Effeective storage of dam ar pond (m3} - - NA - -
7 Oif-taking system - Pumping up Free inleke Pumping up NO
| &% Adjucent projects concerned - - - - - =
9 Overlapping arca with the adj project(ha - - - -
10 Flood cecurnence year NO NA - NA 1991 &5993
L1 Floe season NO NA - NA Nov, to Jan.
12 Inundation period {day) NO NA . NA o
13 Reason of flood - NA - NA Choking of rver seclicn_|
14 Water shorlage occurrence year NO NA NA NA
15 Waikr shortage season NO Mar. 10 Apr. - NA NA -
16 Reason of waice shoriage - Drought - . NA RA ]
17 Damaged crop due fo water shorlage NOQ- Paddy - NA NA
18 Damaged area (ha) NO 10 - NA NA-
19 O & M budget (RM/fann) - [ 2500 - NA 180
20 Work systsm of O & M - NA - NA NA
. Planaing )
_._l_i'{ﬂb_ililadon of existing i, facilities YES YES YES YES NA
2 Increase of irrigation arca (ha) 50 32 NA NA NA -
3 Totak Tirigation area tha) 55 54 . NA NA HA
4 Designed new dam height (m) - - - NA NA
5 Existing dim height (m)_- - - - - Lo
6 Heightening of dam (n) - - - R -
7 Excavation depth {m) - 30 - - - N -
|8 1hgight of existing wair (m)_ - 135 : o
1.9 Heghtening of weir (m) - - 0.5 - - -
10 Submerged land thay, ‘ND.- k73 - NA . NA
11 -Toul storage capacity (m3). 9.000 . L0:000 140,000 NA _ _Na
12 Brackish watcr intusion . . NO - - - e
13 Numbecs of sircams 1o l]t_)-w in {nos} . - 4 N



Table I-16

INFORMATION ON SELECTED PROJECTS (4/4)

Ttem IR10 KNi6 TR3 TR44 [ PH20
B. AGRICULTURE
Puesent Condition
a. Farmland total {ha) 82 (fruits 32, upland 50) 30 {paddy 27, fruits 3) 420 (paddy 200, fruits 50, } 43 (paddy 40, upland 2,4) 137 (paddy)
' ; ophnd 150, plantation 20)
b. Farm family totat (nos) 25 55 400 22 50
N 33 0.55 (paddy 0.5) LOS 28 27
clay. lay, sand clay o clay - clay
2. ]dlc]and total tha) iz - k] I L S
1. Poverty family (%} 60 et LOG 100 -
40 20 0 40 none
14,600 3,000 4,600 3,000 - -
b Fzm'n incotne £ year (RM) N 5,000 3.000 3.600 2,400 -
j. Off-farm income f year (RM) 9,600 - 1,000 SR v s
k. Present land use uplend. fruits paddy, fruits paddy, upland paddy, upland peddy
1, Crop intensity (%)
Develogment Plan
2. Proposed develop £rops
b, Proposed targel incoms (RM) J—
c. Proposed farm facilities,
E, ENVIRONMENT L
Major envisonmental problems No o Ne No ) Water logging. Flooding
Watcr guatily
Physicnchemlcat
b Land
a. Change of Land use
(Devastation or deserification) 0 1] [
b. Seil Eroston_ 0 Q 1] 0 o
| c. Soit Salinizaticn 0 . 0 Q 0 ]
d. Dewiioration of soil fertility L] LS = L] 1] 1]
¢. (hhers ¢ 1] k1] 1] [i]
2. Surface water .
8. Waler Balance U v
b. Flooding [ u
c. Soil sedimentalion’ 4] Q
4. Waer Quality . b 0
¢, Drainage Pattemn 0 4]
E. Chanpe in Existing Use Q 0
g. Cnhers : ] Q
3. Ground water
_a. Change in proundwaler hydrotogy | R R R 0 1 - 0
b. Water Qualily i) ] [ Li]
. Chanpe in Exi b 11} [t} )]
d Oihers [ a 1] ¢
4, A ph
l a. Atmospheric pollution [1] | [1] ; . n E o 4]
{ b, Ohers 0 : 0 i 0 I ) o
3. Noise :
_&. Moise Pollution . 0 | . 1] I 1] | [*]
b, Others - 0 [ 0 0 | 0 | v
Biclogical ’
6. Species and populations :
a. Temestial Vepetation 0 (t] )] (L B o
b. Temestrial fe U 1] 2 o
| c. Other Terrestrinl Fauna 1] Q 0 4]
L 4. Aquatic/Maring Flora 4] 0 G 0
¢, Figh L] 4] 0 i}
1. (nher Aguatic/Marine Fauna L] Li] 0 0
|7. _Habitals and communitics
a. Terrestrial Habitats o 0 (] 1] )]
b. Teresirial Communilies . 1] 1] 0 g 0
_&. Aquatic, Esluarine, Marine Habi 0 L 9 & -0
|d. Aquatic, Estuaring, Marine Ci 1] 0 Q [t] 1] —
¢ Othess 0 [1] 1] 0 0
Human ’ :
R. . Health and safety
a. Physical Safety o . LI U v 0
b. Psychological Welt-Being 0 1 . 0 i
_¢. Outbseak of Discases [t a 0 Q
4. Others 0 0 ) 4.
9. . Secial and economiu ] .
.. Employment e b 1] ] o__
b. Houogin, ] o 1] 0
c. Change in Way of Life ] 1] (] Q
_d. Involuntary Seilement i} o £} 1}
¢. Population Increase L] 1] 0 1]
f. Ohers 4 )] 0 ‘Q
). Aethetic and cultvral :
. Tmpacis on the C ity 0 v 0 .0
| b, Conflicls amoung it o [} Q. 0
" e. Historlg and Culhral Assees o o 0 e
d. Onhers 0 0 g [

{3 - No Impast, 1 - Potenially significant adverse  vironmentad impact for which a design solution has becn identified

"2 - Adverse environmental impact that is potentiall sigaificant but insufficient information has been obla.mcd 1u make a reliable prcdmuen

adverse envi

I

_3:Residuak and sf
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Identification Criteria for Small Reservoirs
in Peninsular Malaysia

This Criteria are applied to the identification of existing and potential reservoirs in
Peninsular Malaysia, which identification constitutes part of "the Feasibility Study on
Small Reservoir Development in Peninsular Malaysia" conducted by JICA.

1. Objectives of the Study

A. To identify and evaluate existing and potential small reservoir development in
Peninsular Malaysia, -

B. To select pilot small reservoir irrigation project and undertake feasibility studies;
and

C. To establish guidelines for the planning, design, and O&M of small reservoirs
for irrigation.

2. Study Area
The Study shall cover agricultural areas in Peninsular Malaysia.
3. Background of the Study

1) The secondary and tertiary sectors of the Malaysian economy have been developing
rapidly in recent years, However, the agricultural sector still maintains its importance
with 1/5 of GDP and 1/3 of the total labour force. Moreover, in order to promote a
balanced development of the country, the agriculture sector will play a vital role.

In the 6th Malaysia Plan 1991-1995, enhancement of productivity and profitability is
pronounced as a goal of the agricultural sector. Modernization and efficiency in farm
management by small holders through introduction of crop diversification are
particularly emphasized. At the same time, promotion of efficient utilization of
resources and in-situ development are also focused. The in-situ development aims at
more efficient utilization of existing farm land rather than reclaiming new land.

2) The Feasibility Study on Rationalization and Crop Diversification in Non-Granary

Irrigated Areas in Malaysia conducted by JICA in 1989 reported that 45 % of the total
924 schemes identified was suffering from walex shortage.
In fact, the shortage of water and labour force has been the major reasons for
generating idle paddy fields, which reached 160,000 ha or 27 % of the total paddy
area in 1981, Since then, the Government has tried to reduce the idle land by
‘encouraging farmers to convert the idle paddy fields to other crop lands and to
introduce the group farming system. Consequently, 60,000 ha of idle land was
revived by 1990. The water shortage problem, however, remains vnsolved yet.

Most irrigation schemes in Peninsular Malaysia take water from rivers by means of
headworks and intake weirs. But, many rivers have shortage in flow duting the off
monsoon seasons. Moreover, abstraction of water from rivers is growing since
demands for drinking and industrial water, in local cities, increase. Thus, more water
resources and more economical development of them have become necessary year by
year.

3) The Government of Malaysia plans to develop small reservoirs in rural areas in

Peninsular Malaysia taking their advantages of low initial investment cost, quick
yielding benefits, and cheap and easy O/M. The Government intends the small

....‘!..



reservoirs are used not only for agncullural purposc but also for domesuc industrial, -
agro-tourism and other purposes.

4, Basic Concepts for Small Reservoir Planning

1) Purposes of Small Reservoirs

Priority is given to the agricultural purpose. But, the fisheries, domestic, industrial,
agro-tourism and other purposes which may serve any development of rural area shall
be identified as wcll

2) Futare Agriculture

The National Agricultural Policy (1992-2010) pronounces that the overriding objective
of the NAP is the maximization of income through the optimal utilization of resources
in the sector and that the realization of the growth and developmental objectives, in
particular, the transformation of the agricultural sector will be achieved through the
following strategies: a) optimizing resource use; b) accelerated agro-based industries
development; ¢) enhancement of R&D efforts and technological diffusion; d) greater
role of the private sector; &) reformed marketing strategy; f) expanded food
production: g) human resource development; h) development of viable and self-reliant.
farmer's/fishermen's institutions; and 1) restructuring mcludmg greater bumiputera
participation.. '

The NAP indicates the productlon and self-sufficiency levels of selected food
commuodities as shown in Table-1. It is evident that high growth rates are anticipated
for vegetables, eggs, fish, meat, fruits, and milk, while minus or marginal growth rate
is expected for rice. The Government s paddy product1on plan to meet self-sufficiency
level of 65 % by 2010 is shown in Table-2, in which areas in the future of main.
granaries {8 schemes with a total area of 212 ,497 ha) and the second granaries (74
schemes with a total area of 28,441 ha) will continue to be thc same level as in 1990
and the crop mtensuws and unit yields are expected to grow. . .-

In the above context, the rolc of small reservoirs for agrlcultural purpose may become
clear. One is to serve for irrigation of diversified crops such as vegetables and fruits,

and the other is to serve for paddy n'rxgauon in the designated main and secondary
granary areas.

3) Objective Areas-

The water resources development with small reservoirs is a kind of rural infrastructure
arrangement work and it shall serve the rural development by increasing agricultural
production, slabﬂlzmg farm management, supplying domesuc and mduqmal water
and providing recreation to rural populauon :

I thxs regard, the objective area of small reservoirs has to cover all agucultural areas
in Peninsular Malaysia irrespective of small holding farmers' areas and plantations.

~And the small holding farmers' areas cover the granary 1mgated paddy, non-granary
irrigated paddy, 1amfed paddy, upland and tree crop areas. : _

4) In Situ Development b :

In complxancc with the’ Government’s "in situ development poli’Cy, the objeotive are'as
of small reservoirs shall be restricted to exxstmg farm lands. . °
-No reclamatlon of new land is conmdered in the small reservoir development plan

5) Low Invcstmem Cost Qu1ck Y:cldmg Bcneﬁts and Slmplc O/M

.__2.__



Advantages of the small reservoir are the expected small capital investment, quick
yielding benefits and simple O/M. Projects against these principles are given low
priorities. ' : :

The Government takes a prudent attitude in constructing a high dam due to the high
investment cost and social and environmental issues. Hence, the small reservoir shall
aim at cheap and safe structure as much as possible.

6) Environmental Protection

In planning the small reservoir, the Environmental Quality Act and other regulations
shall be followed.

5. Type of Small Reservoir

Type A: Low dam built on'a small river having a dam height of fess than 15 m, a

storage capacity of less than | million m3 (100 ha-m) and a catchment.
area of tess than 50 kin2; e

Type B:. Pond built by excavation, or dyking, or installation of regulating

structures, in swamp, or low-lying land, or abandoned paddy field,

Type C: Pond formed utilizing an oxbow along an abolished river course:

Type D: = Reservoir created by widening river width, excavating riverbed or

~ heightening of river banks at upstream of an existing weir ; and

Type E-: Rjesérvoif utilizing a tin mine pond or a natural lake.

6. Schedule of Study

The Feﬁsibility Study on Small Reservoir Developiment in Peninsular Malaysia is carried
out from August 1993 to February 1995. Major study items and -work schedule are as,

follows;

b

2)

3)

y

5)

 Preparation of Selection Criteria and Questionn_aire
-done by JICA Study Team by October 14, 1993,

Field Survcy for Identification of Small Reservoirs (First ahd Second Stages)
-donc by State DID and Malaysian Consultant by February 15, 1994:

: EStabliShm(:h_t of Data Base _ o .
"_done by Malaysian Consultant by February 15, 1994

Categorizatio_n and Priority. Rzuiking

-done by JICA Study Team by March 15, 1994

' Seiéct‘iqh of 5 Pilot Schemes



- done by DID and JICA Study Team by March 15, 1994
6)  Feasibility Study qn.S Pilot Schemés =

- done by JI.C.A Study Team frorh May 1994 to Februarj 1995
7)  Preparation of Guideline for Small. Reservoir Development

- done by JICA Study Team by February 1995

7. Field Survey for I.dentiﬁcation of Small Reservoirs
1) Responsible Agency

The field survey for identification of small reservoirs is responsibility of State DID.
JICA employs a qualified Malaysian consultant firm who will assist State DID in
conducting the identification work providing 5 engineers including one senior engineer
from October 1993 to February 1994. . '

Expenses for the field survey will be borne by DID including costs for the simple
topo survey, and transportation of local consultants in the field. ' '

2) Two-Stage Survey’

The field survey is implemented in two stages; the first stage is to prepare a long list of

- small reservoirs and the second stage is to conduct semi-detailed survey on selected
projects from the long list. Different questionnaires (Questionnaire 1 and II) will be
prepared by JICA Study Team for the field survey of both stages.

3) First Stage Field Survey

The questionnaire I for the first stage survey contains only about 13 general questions
regarding the necessity of water for particular purpose(s), possible reservoir type,
extent of benefits, etc. No field survey is necessary at this stage. All information is
collected from relevant agencies including DOA, RISDA; FELDA, FELCRA,
LPP/PPK, DOWS, and private sectors. State DID will organize meetings with these
agencies to explain the questionnaire I and request reply. The first stage survey will be
started on 15 October 1993 immediately after the workshop and completed after three
weeks by 5 November 1993. JICA Study Team will decide the schemes which
proceed to the second stage survey, = ' o v

4) Second Stage Field Survey

The second stage survey will be started around 10 November 1993 and completed by
15 February 1994. Questionnaire IT for the second stage survey will consist of about .
20 pages. The outcomes of the second stage survey are filled up Questionnaires II and

- project sheets which depict the location, Jayout, and major structures of the project in

- sketch. AT I - T e -
The sccond stage survey requires field visits to confirm technical and économic-
features of small reservoirs. Simple topo survey will be required for certain dams; if
construction costs and reservoir capacity cannot be estimated otherwise. 3

8. Questionnaire
Questionnaire I and IT are attachcd'hercWith._In principle, one questi(i_nnaire- must be used

for one project. ' : , C
Method of the field survey and how to fill up the questionnaire are explained below. -

. :.. 4



8-1 Questionnaire 1
1)  First of all, please write the answerers' name, designation and date of entry.

2) The field survey is conducted for each State unit. A project number is affixed to
each project. Project is named after the name of area in principle.

" A number of tin mining ponds exist near Ipoh. They are regarded as one group of
ponds when they are handled under the present condition and as individual pond
when certain ponds are vested with particular potential purpose(s).

3) Location of pfbject is described to the Kampubg level and plotied on 1 inch 1 mile
map. . : '

* 4) Name of river (water source) is identified to the tributary level.

5) Project is classified into the existing project or project to be rehabilitated or
potential project. S

6) Projectis classified into five categorieé of land use: the granary irrigated paddy
area, non-granary irrigated paddy area, rainfed paddy area, upland area (small
holder) and plantation (large scale). : _

7)  Water shortage and its degree for each project at present and in future is examined

: with regard to irrigation, domestic, industrial, fisheries, agro-tourism, and other
uses. : : _

8) Type of small reservoir is selected from ihe_ 5 types.

'9)  Purpose(s) of small reservoir is decided. _

10) Anticipated beneficiary parties and extent of benefits are estimated.

11) Land ownership of reservoir site is clarified.

12) Major environmental problems are identified, if any..

13) Priority' of ptojcéts is decided from the State point of view.

8-2 Questionnaire II

The Questionnaire II consists of six divisions: A. General, B. Meteorology and

Hydrology, C. Irrigation and Drainage; D. Geology, E. Agriculture and Agro-economy,
“and F. Environment. - A.General is the same as the Questionnaire I. - '

B. Meteorology and Hydrology:

1) Necessary Information | R
' : "Regarding-_ hydrological "c_bnditions,- informﬁtion ‘which indicates i) basic
" characteristics of t'hc ﬁéte_:r resources (c_atéhment area, topography., precipitation,
river discharge, 'veg_e;tati'bn of the catchment, etc.) and ii) px_‘es‘f_:nt" situation on water

“'use (water shortage, purpose of Wfater'usc, etc.) Will'be_c'olliec_ted_énd analyzed for |



2)

selecting potential sites. Most of these data and similar information are included in
the database which was prepared by the "Feasibility Study on Rationalization and
Crop Diversification in Non-granary Irrigatcd Areas" In advance of conducting
data collection with questionnaircs on small reservoir developrﬁent, the former
database was requested to be revised and updated to explain the present condition at
the Ist Workshop for the Study held on Séptember 16th, 1993. These data and
information will be fully utilized. Other necessary information such as present rate
of irrig:ited- area, reason of water shortage, existence of water resources
dcvelopment in the nelghbourhood sediment load, etc. w1ll be collected using
attached questionnaires. ' '

How to Fill up the Questionnaires
The following is an instruction for answering the meteo- hydrological questlons
Please follow this explanation note in interviewing, answering anc_l checking the

- Q&A.

a)

QI.

Q2.
Q3.
Q4.

~write the calendar month.
Q5.
Q6.

b)

Ql.

Q2.
Q3.
Q4.

Q5.

Q6.

.. mentioned publications. =
Q7.
Q8.

- by the rainfall records.

Q9.

Meteorology

Refer to “Annual Shmmaly of Meteorological Observations (MMS) ". If ydu have
a nearby station which is not listed there, pIease write its name and locmon

ditto

Please inquire the station of the duration of observation.

If you have only two seasons, please delete one from the questionnaire. Plcase

"wettest month" means the month with the most rainfall.
"driest month" means the month with the least rainfall..

Hydrology

Refer to "Hydrological Data, Rainfall and Evaporation Records 1986 - 1990 (DID)
", If you have a nearby station which is not hsted there, please write its name and
Iocatlon

ditto

ditto '
Refer to "Hydrological Data Streamflow and River Suspended Sedlment Records
1986 - 1990 (DID) “. If you have a nearby stat:on which is not llsted there, please
write its name and location.

MAR represents "mean annual rainfall”. Rcfer to "Hydmloglcal Data, Ramfall and
Evaporation Records 1986 - 1990 (DID) ". - You can find the mean rainfall over the
observation period. Write the data of the nearest station. -

Please calculate scasonal rainfall from the monthly data Iistcd in the above

Please calculate seasonal rainfall from the monthly ddta llsted 1n the above' 3
mentioned publications. o
The answer should be written not: only by the answerers’ own Judgment but also'

Recent years = 10 ycars

Q10, ditto

Q11. If the scheme is mc]uded in the non-granary lrngated area, refer to thc dalabase of

the Crop Dwermﬁcanon Study



Q2. _ :

Q13. Tentatively, please understand that the granary or mini-granary areas are the
projects which have planned irrigation areas of over 2,000 ha.

Q14. This should be answered by the answerers' judgment.

Q15. ditto

Ql6. ditto

3)  Selection of Schemes from Hydrological Aspects

Regarding the small reservoirs as the water resources, some standards will be
prepared tentatively before starting data collection. These standards will be
prepared for five types of small reservoirs consisting of dimensions of reservoirs,
location, water supply system, etc. The questionnaire on the small reservoir will
be prepared takmg consuieratlon these criteria, mcludmg existence of potential
sites, proposed purpose, dimensions and efficiency of reservoirs, distance to the
benefited area, characteristics: of_ related rivers and so forth. These data and
information will be compiled in a database as a basis of selection of potential sites.

C. Irrigation and Drainage

1) The survey will be carried out on the following main items to select the technically
- sound schemes and to analyze the possibility of its selection for the implementation;
Besides, the data from the questionnaire will be used to estimate the construction cost
~ of each scheme and the total project cost. |
- Present condition of existing irrigation and drainage facilities
- Current condiﬁon of water management and O&M works in and around existing
scheme areas | ' |
- General plan on small reservoir and its f'u:lht]es based on the result of field survey
and other data concerned with the scheme
- Estimate of work quantity of construction
- Blddmg prices of the civil work contract in the respectwe States for the recent 3-
years(1991-1993).

.2) - Operational plan of the survey and the subjects of the respective operation are

proposed as follows:

o) First Wbrkshdp With the State DID coordinators

- The questlonnmre on the strategy of water resources development and bidding
prices of the civil works for the recent 3- years are d:strlbuted to the coordinators of
the respective States.

- The questlonnaures are scheduled to be submitted beforc the commencement of the
Sccond Workshop ' o '



(ii)

Second Workshop with the State DID Coordinators

- The questionnaires are scheduled to be delivered to the coordmators of the
respective State DID. .

- In the line with the questlonnalres mentioned above, explanation wrli be made on
the screening criteria of the plan and design of the proposed dam, reservoir and its
facilities.

(iif) Questionnaires and field sufvey

- Field survey throﬁgh the questionnaires by using the screening criteria of the plan

- and design ~ (State DID & Local Consultant)
- - Checking and plotting the location of the schemes in the topographxc maps with a

scale of 1/50,000 or 1/25,0001
(State DID & Local Consultant)

- Coordinate meeting with the State Government Agencws concerned with thc

schemes in order to collect the data
(State DID & Local Consultant)
- Prehmlnary field investigation and survey such as topographic survey on the
proposed dam and reservoir sites and mvesnganon of quarry and bonow pit sites
(State DID & Local Consultant)
- Preliminary plan and design of dams and related facilities .
(Local Consultant) - -
- Preliminary construction cost estimate of the scheme -
(Local Consultant)

@iv) Checkmg and examination of the results of the quesuonna.lres

v)

3)

(State DID & Local ConsuItant)

Final collection of the questionnaires and cstablxshment of ddtabase
(Local Consultant)

The following deéign criteria will be épplied to determine an optimum standard of -
plan and design of the schemes and for the evaluation and examination of _
 technically sound schemes; The detailed criteria are shown in'the Appendix.



- Irrigation water requirements of respective crops in accordance with regional
meteorological and hydrological conditions

- Primary criteria of design for dam and reservoir

- Primary criteria for determination of the optimized reservoir storage capacity

4)  Scope of Works and Work Volume

Field survey on the topography of the proposed dam and reservoir sites and quarry
and borrow pit sites will be carried out during the hearing survey of the
questioninaire. The scope of works of the survey are as follows;

(i) Topographical éhrvey in the dam and reservoir sites

_Sifnple.topographic maps in the proposed dam sites with basic dimensions of dam

“such as axis, length, height, and width will be prepared.

(i) Quantity and quality survey on quarry ahd borrow pit sites

Field investigation of the site (confirmation of location, land ownership and simple

~ work quantity survey)

D. Geology

1

Basic Geological Concept in the Project’

. Taking the tOpographié and gediogid conditions of the Project area, and the proposed

"small scale” and "diversified development methods" of the constructions or facilities -
in this project into account, the topographical and geological study in this project will
be limited to the problems relating to the unconsolidated or semi-consolidated
Quaternary deposits or weathered rocks. Furthermore, for the geological selection

. criteria for potential sites for small reservoir development, the following information

are important;

)" The kind of the Quaternary deposits.

i) ‘Weathered conditions of the rocks. _
iif) Existence of the damages like Jandslide, slope failure, etc. on or around the
existing constructions, facilities, cut slope, natural slope, etc.

" “Therefore, thé questionnaire targeting to obtain the information mentionéd.above has

| 2) Gmdelmes for Inventory Survey

been prepared for the inventory survey.

" This guidelines is appl_iéd' to the plan of earth fill dams lower than 10m in the

inventory survey carried out by the local consultants. -

_i):_,-'czut: Slope' L



follows, respectively.

The cut slope gradients are proposed as follows.

Natural ground Gradient
Rocks - 1:0.8
Sand or Sandy soil  1:1.5
Clay or Clayey soil  1:1.2

The slope protection works like sodding is required for the cut slope highér than 5m
except for hard and soft rocks. ' : ' _

ii) Embankment

a) .Embankment Materials

The embankment materials for dams are required possessing sufficient water
tightness and strength. Therefore, the materials like gravel, gravely soil, sand, sandy
soil, etc. are not applicable for homogeneous type dams. Peat is not applicable, not
only for the embankment materials, but also for the other facilities like a farm road,

b).Embankment Slope

The embankment slope gradients for dams and the other facilities are proposed as

For dams L
Slope Gradient
Upstream 1:2.5
Dowristream 1:.2.5

For the other facilities _ :
Materials Height - - Gradient
1:
1:

All materials  Up to 5m 1.8
All materials ~ More than 5m - 2.0
The slope protection works for dam body' is required, that is'rip-rap.'pfotection for
upstream slopes and sodding for downstream, respectively.

~ The embankment slope protection works for the other facilities are proposed sodding

3)

for the slopes higher than Sm,

Dam Foundation

Dam- foundation shall poséess .required water tightness and strength, and be
sufficiently safe against sliding failure and seepage failure. Therefore, following

_ items are required taking into consideration. -

i) The area underlain by thié_k peat or soft clay layer is not applicable for dam sites.

ii) Dam foundation excavation is carried out to the depth of 1.0m to remove humic
and/or loose surface soil, o - ' S S o

iii) If the dam foundation consists of pervious malerials like gravel, gravely soil,
loose sand or sandy soil, impervious blanket with the thickness of 1.0m.and the.
length of five times of the dam height shall be considered to prevent leakage from .
the reservoir. T S B L e

- '710_4 .



E.
1y

Agriculture and Agro-Economy

Questionnaires are designed to include three components ; i) General information
about the village ii) Present agriculture condition and iii) Farmers' intention on
development plan. These questionnaires. are intended to. obtain the relevant

. information on the scale of village economy, comparison of farming

2)

3

development with/without plan, and rough estimation of the benefit in agriculture.

The answers for the questionnaires will be inquired from the representatives of the
farmers' organizations or village heads. The interviewer who will be in charge for
filling up the forms of these questionnaires should have enough understanding on
the farming practices in the villages since some detailed information need to be
obtained through these questionnaires. '

The survey villages, where there are possibility for development on cxisting
reservoirs and potential reservoirs , will be selected by the state DID office, prior

“to the survey.: .

The survey area will be classified into four areas; Granary area, Non-granary

. area, Rainfed area and Upland area. The tree crops by small farm holding is also.

4)

=)
~E.1.5

E.1.7

E.2.1
E2.1

B.2.9
CE.2:.10
B2.11
"E2.12
E2.13
 B2.15

included in the survey..

" The supporting data for these questionnaires will be obtained from the expert

staff in the state government such as agriculture officers/workers in charge of the
survey area. The data on the crop area and other land use will be checked in the
district/state offices. _ S :

-Deﬁnition of the Questionnaire items

Tree crops : Oil palm, Rubber, Cacao, and_CdcoﬁUt tree (Includes the area
cultivated by small farm holding only and do not inciude the plantation area by
big companies or farmers). : o

Poverty line (Under RM 4,800/yr) by definition of the vaefnment

¢,d,e, and £ Names of upland crops, cxc:ept for Tobacco and Chili, have té be
written in parentheses. - :

..Cost ofp_‘foduc.tion : Excludcd family labor costs.
(E.3.7 also in the same way) . :

"Mini-estate" means the estate managed by farmers’ organization .

"Group farming" rhcan_s the area managed by farmers group by having a contract
with other farmers. ~ ' : : '

"Planting month" should be written for the m’oz_;'t preifalent month,

In case of yeér round cropping,"‘_HarvéSf month” should be written as "every
month". = _ : S

Per ha cost shows for only one crop. o

"Non-farm income" includes farming wages from ‘other-farmers and the

- plantation. .~

_. , ];_ -



F. Environmental Study

In Malaysia, the Department of Environment (DOE) under the Ministry of Science,
Technology and Environment is responsible for formulating and implementing the
environmental policies of the Government of Malaysia. 'A Handbook of
‘Environmental Impact Assessment Guidelines' prepared by DOE provides the
environmental guidelines for the project initiator to follow before implementing a
- project. The questionnaires were prepared as per the EIA guidelines. The three parts
of the quesnonnalres are as follows

1) 'I‘he survey items regardmg the present env1ronmental problems of the area and its
' vu,lnity and their remedial measures are included in Questionnaire (Part -1).
Besides the environmental problems arising from any particular type of small
reservoir (Type A to Type E) and their remedial measures are also included in Part -

1. . C

2) Environmental Impact Assessment (EIA) is necessary for the project with the
prescribed activities mentioned in the Environmental Quality (Prescribed Activities)
(Environmental Impact Assessment) Order 1987. The Questionnaire (Part-2)
containing the prescribed activities related to the Study will be used to: venfy the
prescribed activities.

3) A preliminary assessment matrix (Questionnaire - Part 3) was preparéd according to
the Guidelines to analyze the environmental aspects of the existing and potential
small reservoir sites of the Study Area. This data will be included in the database

and will be used for preparing the Guideline for the development of smdll
reservoirs in Peninsular Malaysxd

- Definition of the Environmental Components
Each project activity may have a significant potehtial impact on the environment. The
impact of the project activities on the various environmental components will be
analyzed using the Preliminary Assessment Matrix (Questionnaire - Part - 3).
I Physicochemical : o '

It includes those environmental components present to a greater extent at or near
the earth's surface. 'The characteristics are land, water, atmosphere and noise. The
major elements include water-quality, ﬂoodmg, soil erosxon and sedimentation,
change of land use etc. _

1. Biological ;
Biological environment includes non-human animal and plant life. - .
1) Species and Populatlons

0 Terrcstnal vegetatlon It should be cons1dered i its broadcst sense to
include agriculture crops, pasture and native species.

(ii) Terrestrial wildlife : Tt includes ali the nauve wﬂd animals,

(@iii) Other Terrestrial Fauna ; It mciudcs dOmesuc and farm ammais
- insects and snails. : o .

1=



(iv) Aquatic/Marine Flora : It includes mangrove forests, scaweeds and fresh
- water species.

(v) Fish : It includes freshwater and marine fish, prawns, crabs etc.

(vi) Other Aquatic/Marihe Fauna : Other species that are not of direct economic
importance.. ‘ :

2) Habitats and Communities :

It includes the areas and communities which are sensitive to ecological system.

@ Terrestrial Habitats and Communities: Includes swamps, wetlands,
grazing areas etc. and the communities in these areas.

(i)  Agquatic, Estuarine, Marinc Habitats and Communities : Tt includes the
areas near the shoreline and the communities in these areas..

_ T8 Human :

It includes the environmental components which has a significant effect on
human life such as health and safety, social and economic conditions and aesthetic

‘and cultural values.

9. Assistance of Malaysian Consultant

_Although the field survey is executed under the full responsibility of State DID, JICA
employs a Malaysian consultant firm to supplement insufficient man power of State DID
and assist the field survey from mid October 1993 to February 15, 1994.

~ 10. Establishment of Data Base

Information collected in the field survey is input to computer to establish a data base.
Since the data base is used later for categorization and priority ranking of schemes, a
soft ware has to be designed for smooth outputting of necessary items. Lotus 123 is
used for this work. Data input and system design are responsibility of the Malaysians

* consultant. ' ' . ' - '

11. Categorization
Categorization will be made based on the following indices.’

- Topography :
- Meteorology and Hydrology
- Type of Small Reservoir
- Feature of Facilities o
- Storage Capacity of Small Reservoir
- Purpose. )
-~ Investment Cost
- Average Farm Size
“- = Average Farm Income
. - Planned Agricultural Arca
. - Cropping Pattern '
- Profitability of Scheme



12. Priority Ranking

In the priority ranking, a numerical system of rating will be adopted. Certain rate is
given to each of the following items and the priority rank is determined according to the
sum of rates for all items. The profitability of scheme is the biggest item for evaluating
the priority ranking. But high rates will be given to the correction of local economic
imbalance, poverty elimination, and raise of income, too. (the rate will be determined in
January 1994)

- Scale of Small reservoir

- Purpose

- Environment

- Investment Cost

- Profitabitity

- Cropping Intensity -
- Opinior of Beneficiary Party
- Average Farm Size

- Average Farm Income

13. Selection of Five Pilot Schemes

Five pilot schemes will be selected by DID among 11 schemes which are top ranked
schemes of 11 States. :

~14- |
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Table-2

- PADDY PRODUCTION TO MEET SSL OF 65% BY 2010

_ GHOWTH RATE(%) ] .
1990 - 2000 2010 11991-2000 | 2001-2010 1991-2010
Popuiation {miltion} - 18.010 . 22608 28.381 2.30 2.30 2,30
Per Capita Consumption 87 75 65 (1.47) {1.42) {1.45)
{ ka/yriperson ) o ' : '
Consumpition of Rice 1.567 1.696 1,845 0.79 0.85 0.82
(million tonnes)
Prod. of Padi (mil. i 1.751 . 1.695 1.846 (0.32) 0.86 0.27
Prod. of Rice (mil. t) 1.138 * t.302 1.200 {0.32) 0.86 0.27
Resultant SSL. (%) 72,63 64,99 65.05 {(1.10) 0.01 (0.55)
MAIN GRANARIES
{8 schemes) S .
Area (ha) 212,497 212,497 = 212497 0.00 0.00 - 0.00
Cl (%) : ’ 166 . 180 180 0.81 0.00 0.41
Cropped Area (ha) 352,745 382,495 382,495 0.81 0.00 0.41
Yield {tonnesha) 334 420 485 _ 2.32 1.45 1.88
Production of Padi 1,060,352 1,445,830 1,669,589 3.15 1.45 : 2.30
Production of Rice 689,228 939,789 1,085,233 3.15 1.45 2.30 )
| % Share of total national | - 0.6 85.3 804 | 348 0.59 S 202
production _ :
SECONDARY
GRANARIES
{74 schemes) . ' _ '
Area (ha) . 28,441 28,4414 28,441 0.00 0.00 0.00
Ci (%) : 120 150 170 226 | 126 1.76
» Cropped Area (ha) 34129 42662 48,350 2.26 1.26 1.76
Yieid {tonnes/ha) 334 - 380 4.06 | . 1.30 0.66 0.98
Production of Padij 102,592 145,902 . . 176,574 - 3.58 193 275
Production of Rice 66,685 . 94837 114,773 { 3.5 183 [ 2.75
% Share of total national -5.86 . B.81 9.56 3.92 1.06 248
- production ‘
TOYAL GRANARIES o _ _ .
Aréa (ha) 240,938 240,938 240,938 0.00 0.00 0,00
Cropped Area {ha) 386,874 - 425,156 430,844 0.95 0.13 0.54
Froduction (padi) 1,162,944 1,591,732 1,846,163 1 3.1¢ 1.49 2.34
Production {rice) o 755,914 1,034,626 1,200,006 3.19 1.49 ' 234
Prod, capacity to meet o S '
national rice prod. targed 66% 94% 100% 3.52 0.63 2,07

* Eslimated for 199.0 ; Resultant overall SSL is 72,6%. Note that figures for 1990 and for year 2000
include produ‘ciio_n of rice from flon-granary areas.
Based on 10% allowance of padi yield fgr post-harvesl losses 'and_ padilo rice conversion rate of B65%,

Source : MOA's calcutations (1991)
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