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AMRFF Atmospheric model-based rainfall and flood forecasting system

AR4 IPCC Fourth Assessment Report

ARI Average Recurrence Interval

ASMA Alam Sekitar Malaysia Sdn. Bhd.

B/C Benefit/Cost

BAKAJ Johor Water Regulatory Body (Badan Kawalselia Air Johor)

BKSA Water Regulatory Body (Badan Kawalselia Air)

BOD/BOD5 Biochemical oxygen demand

BORDA Bremen Overseas Research and Development Association

COoD Chemical oxygen demand

CORPRI Model Corporatization and Privatization Model

DID Department of Irrigation and Drainage

DEWATS Decentralised Wastewater Treatment Solution

DMRC Disaster Management and Relief Committee

DO Dissolved oxygen

DOCC District Disaster Operations Control Center

DOE Department of Environment

DTGSM Peninsular Malaysia Geodetic Vertical Datum (Datum Tegak Geodesi Semenanjung Malaysia)

DTM Digital Terrain Model

DVS Department of Veterinary Service (Jabatan Perkhidmatan Veterinar)

EIA Environmental Impact Assessment

EIRR Economic Internal Rate of Return

EPU Economic Planning Unit (Unit Perancang Economi)

EQA Environmental Quality Act 1974

EQR Environmental Quality Report

ESA Environmental Sensitive Area

EXCO Executive Council

GCM General Circulation Model

GEV General Extreme Value

GHG Greenhouse gas

GRDP Gross Regional Domestic Products

HH Household

IEE Initial Environmental Evaluation

IFM Integrated Flood Management

IPCC Intergovernmental Panel on Climate Change

IRBM Integrated River Basin Management

IST Individual septic tank

IWK Indah Water Konsortium Sdn. Bhd.

IWRM Integrated Water Resources Management

JAS Department of Environment (Jabatan Alam Sekitar)

JBA Water Supply Department (Jabatan Bekalan Air)

JBIC Japan Bank for International Cooperation

JICA Japan International Cooperation Agency

JKPS River Management Committee (Jawatankuasa Pengurusan Sungai)

JKR Public Works Department (Jabatan Kerja Raya)

IMG Department of Mineral and Geoscience (Jabatan Mineral dan Geosains)

JPBD Department of Town and Country Planning (Jabatan Perancangan Bandar dan Desa)

JPBB Disaster Management and Relief Committee (Jawatankuasa Pengurusan dan Bantuan Bencana)

JPBBD District Disaster Management and Relief Committee (Jawatankuasa Pengurusan dan Bantuan Bencana
Daerah)

JPPH Valuation and Property Services Department (Jabatan Penilaian dan Perkhidmatan Harta)

JUPEM Department Survey and Mapping Malaysia (Jabatan Ukur dan Pemetaan Malaysia)

Kg. Village (kampung)

KL Kuala Lumpur

LA Local authority

LKIM Malaysian Fisheries Development Board (Lembaga Kemajuan Ikan Malaysia)

LTFM Linear Transfer Function Model

LUAN Kedah Water Management Authority (Lembaga Urus Air Negeri Kedah)

LUAS Selangor Water Management Authority (Lembaga Urus Air Selangor)

MaCGDI Malaysian Center for Geospatial Data Infrastructure

MCM Million cubic meter

Mld Million liter per day

MMD Malaysian Meteorologial Department

MRSO Malaysian Rectified Skew Orthomophic

MyGDI Malaysian Geospatial Data Infrastructure

NAHRIM National Hydraulic Research Institute of Malaysia

L1 > 5 —F 239 T v
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NCLG National Council for Local Government

NGVD National Geodetic Vertical Datum

NH3-N Ammoniacal nitrogen

NPV Net present value

NRE Natural Resources and Environment

NRW Non-Revenue Water

NSC National Security Council

NWQS National Water Quality Standard

NWRC National Water Resources Council

NWRD National Water Resources Department

NWRS National Water Resources Study (2000)

NWRS National Water Resources Study, Malaysia (JICA, 1982)

NWSC Suruhanjaya Perkhidmatan Air Negara

oJT On-the-job training

PAAB Water Asset Management Company (Pengurusan Aset Air Berhad)

PERHILITAN Department of Wildlife and Natural Park Peninsular Malaysia (Jabatan Perlindungan Hidupan Liar dan
Taman Negara, Semenanjung Malaysia)

PFA Pig farm area

ppm Part per million

PRECIS Providing Regional Climate Impact Studies

PTG Land and Mines Office (Pejabat Tanah dan Galian)

PWCC PricewaterhouseCoopers Consulting Sdn. Bhd.

RBC River Basin Committee

RB-DSS National River Basin Decision Support System

RB-IMS River Basin Infrastructure Management System

RBMO River Basin Management Office

RBO River Basin Organization

RB-SMS River Basin Geographical Information System

RB-SMS River Basin Simulation Modeling System

RCM Regional Climate Model

RegHCM-PM Regional Hydroclimate Model of Peninsular Malaysia

RM Ringgit Malaysia

RMK-10 Tenth Malaysia Plan

RMK-8 Eighth Malaysia Plan

RMK-9 Ninth Malaysia Plan

RRB National Register of River Basin Study

RRB2 Second Phase of the National Register of River Basin Study

RTU Remote Terminal Unit

SAINS Syarikat Air Negeri Sembilan Sdn. Bhd.

SAJ Johor Water Company (Syarikat Air Johor)

SBMO Sub-Basin Management Office

Sg. River (sungai)

SPAN Suruhanjaya Perkhidmatan Air Negara

SS Suspended solids

st. Station

STP Sewage treatment plant

SWM SWM Environment Sdn. Bhd.

SWRC State Water Resources Council

TDS Total dissolved solids

Tg. Tanjung

TNB Tenaga Nasional Berhad

TOR Terms of Reference

TSS Total suspended solids

UPEN State Economic Planning Unit (Unit Perancang Ekonomi Negeri)

UPPP Federal Project Implementation Unit (Unit Pelaksanaan Projek Persekutuan)

usD US Dollar

USEPA The United States Environmental Protection Agency

W.L. Water Level

WRD Water Resources Department

WQI Water Quality Index

Vi WAL 1 > 5 —F > = 7/
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(Length) (Time)
mm : millimeter(s) S, Sec second(s)
cm :  centimeter(s) min minute(s)
m © meter(s) h, hr hour(s)
km : kilometer(s) d, dy day(s)
Y. yr year(s)
(Area)
mm? : square millimeter(s) (Volume)
cm? : square centimeter(s) cm® cubic centimeter(s)
m? . square meter(s) m? cubic meter(s)
km? : square kilometer(s) I, Itr liter(s)
ha . hectare(s) mcm million cubic meter(s)
(Weight) (Speed/Velocity)
g, gr : gram(s) cm/s :  centimeter per second
kg : kilogram(s) m/s meter per second
ton : ton(s) km/h kilometer per hour
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# 111 WBHEREFEEOHE

B ES
A AER " BRI E N F G S, HF - EFEREORNIRBIZEST 5,
o X 2 W) DIk ZE B S DREI R A K S
A D B « IRBM FHE, IFM FHE DK E % XET 2
o BAUCE N S EerEo KR FE R ICB T 5 FIS # %4 5

o JURIEB) DFLES
MMEREAENRLEIND,
o IFM B DB FEDO FISBEMIND,

o 4 R IIR( D T — VI, SN BT U7, FF "2 T )06, Pk A 7%
ESE 2 T 2R 2R ET 5,
e o BEAE D KA TN TR B A VT RS2 — o (B, BRI SE) ~ DR T D 528 % S 5.

A AG FL A 5 L 72 IRBM <0 IFM FHE DK E % 18 U C 2 D ORISR [k D

%Baﬁﬁ E%%ﬁﬁ% . D|DE&E$J:U 2 O@/ﬁtﬁéé/ﬁ\mf VN—
N MRS 2O ER

FEHiFEEE HEEEK )R (DID)

112 FRAETE

FETREZR 1.1.URT, EER 2 RHELBIX20094E9 H 72 HF4EIH £ T2, A Th b,
BHIFHICIE, 20000F9OH D RT 7 R 77 A F A LAR— 2T L LT ASOOREELIERT 5,
T AFALR—FE. RTITZ R T77AF IV LR— DR NEZECE 2 T20114F1H I H

THTETH D,

ExIER

20094 20104 2011

glofto[11]12[1]2[3]4]5]6]7[8]9]10]11]12]1]2

L HRANRZEDRE

N

2. [BEBA NI OHEE

3. RBCOEE NIRRT

3.1 IFMEHEERL

3.2 IRBMEHEIYE R

N
]

4 BETOC UMD T4 —E)TARE

BES

[ ==

Al A A A

AT ay EOZUFN JagLR  |RSTRIFAFIL T7AFIL
[ [ [ [ [

X 1.1.1 WA ERED TE
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1.1.3  XIBFER

L7 — V)l 3iedkix. Negeri Sembilan/, Johor)N, Melaka/ll, Pahang/l ®4->DINIZE T3> T 5b,
— 5. 2SN X Pahang M & Negeri Sembilan)N 0022735 72 - TN %, xF 52001 O3 % &

1.12I2F & B,

# 112 RREEHOFET

HH LT = 2N
A 0 (2010%) 660, 000 1,190,000
TEBE S (km?) 6,140 28,770
FEF (km) 310 530
SEER] )| A) i 1/4,000 1/6,200

* JICAFHA T X 5 TFFE 5

1.1.4  FEhEAH

AW ) e R A D SN AR & | 112157 X 9IS LT, JICAFHARIZIRBM
TERR D=8, U—F 2 7 7N —7 L EHEHNC— IR EN L C& 72, AMHAOEE CHEN -~ EHE
AR OV, L FREMNIC LD LA — MEHHICHIND AT T ) 7 a7 iz

FIET, IFM

Thhik L7,
River Basin Committee for Muar River River Basin Committee for Pahang
Management \r - 7M§n§ggmien7t I
Committee I Commitee |
(Chaired by KSU- } (Chaired by KSU- |
NRE) I NRE) !
T W@etftofbfe set up)
Technical Steering Committee Technical
Committee < P (Chaired by DG- |« > Committee
(Chaired by DG-DID) DID) (Chaired by DG-DID)
I A
N. Sembilan Johor Pahang
T |
Task Force Task Force } Task Force |
(Chaired by UPEN) (Chaired by UPEN) \ 4 I (Chaired by UPEN) |
S |
»| JICA Study Team |« (vetto be set up)
Working Groups Working Groups A » Working Groups
4 A v
JICA Malaysia
Office
1.1.2 WY ARZE D E e sl
1-2 R A > 5 —F 23 T

NTHEZP=F T 2



L o T FH T B K I 1 S T A L
EZl
12 EFREZR
121 HES&E
(1) AH

F® 121RT X HIT. 2008FF D~ L— T EHOHANLO1X27,729,000 N TH D, ZDORIZIE., LT
— VI, 2N )INZ B3 % Pahang, Negeri Sembilanis X ONohorMl O A HZ DWW T 655 & L TR
LCW5, FEFEHANDBEMRITH2% TH 5,

()

#£121 AnO
(1,000)
e ~ 1/»~[£~|‘/7é Pahang/!| N. Sembilan/{| Johor /M|
20004F (A O t& ¥ X) 23,275 1,296 866 2,763
2008 (7151 1) 27,729 1,513 996 3,312
(2333;;%%;38?;5) 2.2% 2.0% 1.8% 2.3%

7 — 4 Y — X: Department of Statistics, Malaysia

R
() EWN#RAE(GDP)
~ L — 37 [E O E N FERE X EE RS T20084E(C 6,408(ERM T, 20044E7)> & 4E3:493.13% D
MERTHD, TORBIREEOWNRIL, T — B A3EN36%, REEN30%. JL3E0319%, 2
EN1R2%TH D,
(b) HBELEH
~ L— T EO20074EI2 81 A 57 A 11%10,890,000 A TH 0 . AN HDKIA0% TH 5, 2k
2R (1T 2003470 5200741200 T Ty 3% BRI TV 5, BUERE . H - /NGB ER L OVEMKE
I IS RT-3RFEE L 7o TS,
(c) FEFRBUFN D BLIRIL

TEELFR BT 0D 38 I BOR A 38 1T 2 20084F D% A1 KI1,600ERM T&H 1V . GDPD#I25%|ZAH 24 5
bo THEIT199947)> 520084 £ TOIFEMIIIFEIZ/R Y . HRI2% DO TH -7,

THIZOW TR, BE 3 & BRI EHE T, 20084:131,960fERM  (F%% 3 HH1,530{(ERM &
B3 X H430(ERM) TH V. GDPD31%IZFH4 T %,

(d) DID T&

DIDDOFEIR~ L — T 77 BT DB FHEIZT,3245 FRMTH 5, AR HEERE C,
20064F-~20084F |2 EBRICHAT SN2 DL, XHEEDE8% TH D, WIFEE= LA niX, &
KDOT9%IZHET D,

RERIEH A > % —T >3 T 1-3

NT

b =r U2
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122

T BE

TE BT, PR T OKEIROPRA -

PAYE « R K O A TR BRBE IR 27 & L RIS BEE L T
W5, L7ei-> T, it~ OO 2B LA 2 R AT 5 7201213, EOBEY eI TR

WCHEHBERER L7205, MEEEICEE T D EhiEfs, £ 12210077,

# 122 ERBETHEE

Name of Law IRBM (T Bd# 9~ 5 FIH
1. Federal Constitution L Sl B
2. Ministerial Functions Act 1969 (Act 2) BUTHLERHEHE
3. Waters Act 1920 (Act 418) KB R B
4. National Land Code 1965 (Act 56) T HuF A
5. Drainage Works Act 1954 (Act 354) .
6. Street, Drainage and Building Act 1974 (Act 133) i
7. Local Government Act 1976 (Act 171) BUR R RE
8. Town and Country Planning Act 1976 (Act 172) AR
9.  Environmental Quality Act 1974 (Act 127) REEE B
10. Protection of Wildlife Act 1972 (Act 76) WS RRPER
11. Land Conservation Act 1960 (Act 385) R
12. Geological Survey Act 1974 HF K
13. Irrigation Areas Act 1953 KFIH
14. National Forestry Act 1984 (Act 313) N
15. The Merchant Shipping Ordinance 1952 (Act 70) S
16. The Port Authority Act 1963
17. Fisheries Act 1985 (Act 317) eI
18. National Water Services Commission Act 2006 (Act 654 .
19. Water Services Industry Act 2006 (Act 655) ( : L FAE
20. Solid Waste and Public Cleansing Management Act 2007 (Act 672)
21. Solid Waste and Public Cleansing Management Corporate Act 2007 | BEEM) % #E
(Act 673)
22. Animal Act 1953 eSS

~ L= T EICBNT BRSEIC T AR, RIS SR TOARVRILTH B, FEICHT
BEMICHEER Y A7 AT, HEZLRERFRA05I L BESATEY | 25 LRt
SHETY AT LD, Bix REO TR L RIENED DTS,

1.23 HIE
<~ L— 3 7 ETIEZ < OB EIZE D > T %, Ministerial Functions Act 1969 (Act 2)IZ 41

EINTWVD LI, 26 DBUMHERT I L O ORI IZE N FNER T R E BERRE SN T
W5, B LV TOERPEUREEI 2R 1.2310F &L DTz,

1-4 REZIE A > 5 —F > 5 F b
NTFHzZZ=F T2
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# 1.2.3 FEREME & Z0&E

BT L ik |

B |

IRBM {

CBhEY S

National Council

National Water Resources Council | e

(NWRC)

EIRBUR K OYBUR DBUR ahae

KETRDOPHIE - Blsy - HER

Federal Institution

a) National Security Council o [EFKEEHEBUR K ORI O E o KEEHEBIR
D) TEpupme Flanning UNIC om0 2 Je R PR o ERMSEF
c) Ministry of Natural Resources and Environment (NRE)

o JUKEE
Department of Irrigation and o KT EDFERE o AJIEER
Drainage o KRR, ESTHHEAK, IO I o # m{ibk

o ¥ =

o T EBEKDER - FH
Department of Environment e EIA 7 nt 2R . o KEE=XV LT
o Environmental Quality Act Dt 22 $4T
Forestry Department o EMZERE. Kb, THEREOLE - FIH o TRPEAE
Departrment of Wildlife and o EMIRAER O o BimORE
E:rrl)ggt;r:%n}woifneDslrector General of |t izt pE ) oo B o i)l T-RbEBE
gggggr;necrg of Minerals and T K D G M4 o MU KAE
d) Ministry of Energy, Green Technology and Water (MEGTW, KeTTHA)
Department of Water Supply o KB fgR D Hta% o [IKiEFE
Department of Sewerage Services [o | /KiEfifi ox D &% o TAGEFEZE
] ; e Water Services Industry Act 2006 A U} National Water Services
B oG o SPAN) Commission Act 2006 DR HITIZIE < AH — AR o AKIHOHR
DRI B OB

Water Asset Management s . e 434 s
Company (WAMCO or PAAB) o KPP —ERICEIET LR - R OBRR - IRT - EREE o LTFKEFE
B e <onsortum SIn. o s AT B M - BB, AR o FkEFEE
e) Ministry of Housing and Local Government (MHLG)
Town and Country Planning e Townand Country Plannlng Act°Z OMEREEICE & 5< TH
Department DB%E, FH. %17‘%1_ o TR
Department of National Solid o PEEDEFIBUR O Fh P
Wiaste Management o BERRMETOINRT o FEFME B
f) Ministry of Agriculture and Agro-Based Industries (MAAI)
Department of Fisheries o KEFEORZ, EH o JHEDKFERE
Department of Agriculture o JLFEDHZE o JENENY
Department of Veterinary Services | e 4 2E F £ DB P o HE
g) Ministry of Science, Technology and Innovation (MAAI)
Malaysia Meteorological o R&T — X OIUE - Tk o RBEETTT VORE - 5y
Department o REEHIMRDRRT — X DIE - ik Br

h) Ministry of Works

Public Works Department

&2 AR OG- %G - B

NIk T 7

State Institution

Water Regulatory Body (BKSA:
Badan Kawal Selia Air)

TR T DFAT
A o
KB H DEE
O T

Bk - dsfiis B

Land Office

THb - K OF & B

river reserve M/A7R

7T T = a VBB DIKR
BRI DFFER ]

A

Local Authority

Y —EXDRAE
TP DR - MERFE B
SO B

EITEEZIIN

W EEIEA X —F T

NFfz> =+ 2

T

1-5
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1.3 IRBMEALA FFA YV

131 FHE

IO~ L— 7 77 A UX, KEJROFE, FH, BEICBW T EHE. IRBMOIHEE =
NHZ Lo Tnbd, ZOEZEBSRICHIY | IRBMAMLOWEKIZHE N T, JER, BAIHTUL
KDOTHAH, TDIRBMDOEFIZEBWT, ZOWIIHEMTRAE TO LT — VJIHEISe N 2 )1 i
TOIRBMGHHESCIFMEHHVERARER N RN D L Bbivs, LEn->TIs ORERILIHA
SMZIRBME AT A R4 & LTtk L TBLMERH 5,

1.3.2 Objective of Guidelines

FERoOFEOTF, A RIFTA L OBIZLUTO XL HICHRTET S :

H A IRBMZ it i E AT 5125 7- > T, & <ITIRBMEHESCIFMEHE OVERRIZ H T2 - TH
ELEND X, AHITERBEE COBHLH N HIEERN T2 L,

133 HA FRI7A4VORR

IRBMEALA RF7A
H &
1. B
1.1 o
1.2 HA RTA4DEK
2. IRBM DB
2.1 BT DM B 7 i #
2.2 WA T 7u—FD=—X
2.3 IWRM, IRBM I LT IFM D&
2.4 IRBM |Z B89~ 2 R EUR D BUR
25 IRBM DR
2.6 IRBM O A /31 F VI3 R
3. )RR E B S DR
3.1 R
3.2 )1tk ZE B 4= DAl
3.3 T —X 77— T DRL
34 AT — 7 IRV E —EH# D Ei
4. SAEEEA > %7 b
4.1 B
4.2 RAEZEET T — 2 OIFFEIRDL
43 SEEE A XY N OHEE
4.4 IR
5. IRBM FHEERR
5.1 F i o> FIE
5.2 HHULRRE & FRE AT
5.3 BUORZE, BIERER L OREDORE
5.4 0o — K~ v 7 OVERK
6. IFM FEER
6.1 BURZE, HRIE 2RI K ORIRE
6.2 REEESGE
6.3 IFM &t
1-6 BEREN A > 5 —F > 5 T/

NTHEZP=F T 2



7 Lo S T EH A T T R 1K B E R ) o 2 HR
ZHIK

HoE AT — V)RR

2.1 IRBMEHE

211 HBEBIOHES

IRBMEFE D B #E TRFIA ., IBREER L OHKEBIZOWT AT —/VIFRISIC B 1 Ak & i
DOFHE R EHOEIOT-O0n— R~y 7 &#MtT52 L) Thsb, IRBMEHHE & IFMEE O H
FEAEIZ20254ECTH Y . FI0KR., 1R S BHICR2kD~ L —> T 75 W% N —4 3,

212 HLHREEBORR

Z< DT ORMEFEREZBRLIZY, BRE~DA V2 E 2 —REm M E 2w U T, A7 — Lk
DIRBMOFREZ I Lz, ZOFRRICESE, IZEAFOEELRFEABE T L OIC, 211
\ORT 4SO LERREICEN ST,

IRBMEHHE DBEERRIL, 4D FLIEOZNENE B EN R RBUCERT HZ LITL > THE LR
Lo ZOLEEERMEDIZIEAEZ I ARA—THLIICHEROLSICHEENLETH S, F2.1.1
DR L KR AR R A R T, IO OBER Y. EFEOMOBEEEICASE LTV D,

#2111 HLHERELBORRE

No. DR BORE

1| 59V A O i A R L 2 A9~ %,

2 | BRI KFIH Rt 72K FIH 2 RS D0

3 | KADEA Rt nl e O PRIE 221 BRBE 2 Al H 9%,
4 | HoKgE KIS LT LRt 25 <

213 HEREXE LSRR

FEM O THRIA - 2058 BREHLMNICT D70, 220 FLARREIC SWC RIS 217 -
7o MIRERK S 2 TEIIE, HRISRORPR R ITIRE S TR E TE 5, BIERIE D AFRE O E
BERNEZ BENICERT D2 LICL > TR LD, RBRICKIREITE O L L~V OB Z & ER
BT D2 LIk > THELND, 2OLIIZLTHELNZ LT —/VIFHR OIS & xR E 2R
21212 LD B,

£ 212 AT7T—AJIFHEEKRD IRBMBEGER, BMIEEB L ORER

BURSE B 22 KRG
I-1.1 RBC %58/t 9 %,
I-1: TR AL 2 ST 5, FI2EFEKEREE - TV ar 75y - AREKEHRESEET
il BE % s Ak 3 %,
%) 1-2.1 )11 B 2 Em T 2,

N
1-2: W G) 72980 )| 8 B T B & FE i % 1-2.2 318 50 < B River Reserve) & TEE T s
1-3: ) I s & e a3 2 1-3.1 3] 1 I A Bl oD 72 &b 3] [ & 2 A 3~
W-1.1: G A B &2 B 5,

W-1.2: K JRBASE Gl & LI 2,

W-1: +53 7 KB IR & et 35 W-1.3: BBEEMi R 2 B0 A A KIEBIR S £ 32 T 5,
e AR W-1.4: 87K ~D PG B QTR & fENi 9D,
Fﬁg;ﬁﬁ1?< W-1.5: (NI Z BRET 5.
T ; W-2.1: KEHEROSEL TEET D,
W-2: FRfER) R SR 2R T 5. W22 NRWE AR [ S05.
W-3: 53 e B K & FeR T 5 W-3.1 R K it g% & il B B BT 5,
W-4: 247 il & PR 5, W-4.1 ]38 A O B 5,
HERIEH 1 > 5 —F >3 T 1

NFfexo=ry 22



¥ L= S T[T B K I FE S 1 ) e o 2

e

*RE

o5,

Fi f5¢ 7T HE >
D R 3 7 ]
JI B8R 5% % Al

E-1.1 FEKD> b OIGEARIA Z Bl 5

E-1: NWQS Class LA O KE % 2K
T, HERAR TS

E-1.2: BAEWCTOFEEMEHI, VA 7 vEom b, @bl
SEHME LT AEEDEHEZEANT D

E-1.3: Ao Hibii b ElC L B T — g U AEIT S

E-1.4: 226 Bifb 22 B () - B - BREEA) o i i 2 i 5 5

E-2.1: KBUSEZEP 5 2 S5

E-2: YUk N D EM SR E R 2T D

E-2.2: A EET 2 FHT 5

E-3: KI5 - Rive 2 HET 272, AR
M DT DKPi & i3 %

E-2.3: Environmental Sensitive Area )i &) 72 5] & 45 #
E-3.1: KR D7 D 0K A U E BT 5

E-4 I ZiizE - L7 ) =—v 3 U9
hCEAT 5

E-4.10)1| L i Bl AR AT D

KT K L

F-1.1: 8 G 2 W SR & FEhe 4 %

F-1: Yk &2 &85 5,

F-l2: 7 — S/ EHAERET D,

F-1.3: R Lsh A v 87 PEBEH L, RELE1TD,

;ggiiﬁ Fimﬁ%%%éféoc ‘
: o kR a5, [ELLBIO T TERRT S
214 IRBMu—F<v7

®2130F. TNFETITLAEEIN TRV, SR A2 EIF 20 o=fuODRIER-EICX LT
RINET e =7 MMTEOEHE (m— K~y >7) ThdH, ZORITIL, HYKE, #HE
BH., EAZY a—ARNEENTWVS,

FEAEDOT Y 2y MRITENT20154F £ TORMIDOSFERITEF LTV DH, Zib O FEHuHEFRIZ
FSE | IRBMEHEISFMICABE L, EHICEHTARETHD, LB HIE, SbicHLnr ey
=7 FTEIZAIHTRETH D, ZDLHT, FAEDOASNL I ZGND LI, Sy
JIHRIR DO IRBMEHH I Xk I E SN D RE LD TH 5,

#£213 A7 —/VJIFHRD IRBM v — K< v/

2 1 A a—)
' HZ— a7 NTHE) KBS (RM 10" MP 11" MP 12" MP
million) 2015 2020 2025
1-1.1: ] 113 d8 2 B & (RBC) DAk RBC ®
1-2.1.1: # B L OV o Water Resources NRE °
Department (WRD) Dk 7.
S Ig;éz River Basin Management Office (RBMO)® NRE Py
1-3.2: A HIEH S AT L OFESL DID, MaCGDI 000
1-2.2: 7)1 & BRIX ] O 45 7 (River Reserve) DID, Land Office ecccccccc(eccccccccfoccccccee
IRBM FHEi o SLiEL Lds L OV RBC () [ o
W-1.1.1: KAEZEE A > 37 S DR BKSA, BAKA] [ [ o
L L 2 BKSA, BAKAJ, }
W-1.3.1: BREZ i S O DID, DOE 1-2 o0
|
AFIR W-L4L: HFRAET 2o L OFiE BISABAKAL 1 34 o0
. SAJH, SAINS
: - 4 : ' U
\W-2.2.1: IV 7k o Bl TR SPAN, PAAB 0000000000000 00000/000000000
E-1.1.L JHYJiA X b U OfERR & MEFF S B
X =X BRSO - Ol L DoE G b
E-1.1.2: #KFO AT » T OWERFIEIZOWT|  Water Services
B, 2-4 ( 1}
B B D ‘ _ Dept.
E-1.1.3: Wet-markets D5 /KLEEDFRA, /X1 & |  Dept. of local 12 PP
NEAEYAN government
E-1.4.1: 2 EBE LB (IEE - 23K - BREA)
DI DE =2 ) o 7. DOE 000000000 (000000000/000000000
= ey =
@@k’;ﬁ?}ﬁ E%Msng?ggu%%ﬂ—%@%m DID 530 000000000(000000000(000000000
IEM %«I—@‘g)}'g*ﬁﬁ%jﬁ%ﬁ)%%ﬁ(f 5.6.1 ;E;};/%DE) DID and others 17 000000000 000000000(000000000
2-2 AT A > 5 —F > 7 T

NFfzP=r 1 2




7 Lo S T EH A T T R 1K B E R ) o 2 HR
ZHIK

2.2  IFMZHE
221 BUR L EREE

AFRSEIZBWNT, AT —VJIFRIEORBES ZH 5 U, 3E 72 RIE ST 2 Ehi L 7= 55 5. #tok
SEOERT —~ ‘WK LT LRt aS3< 0" 2B LT, ZOEKIT, MAEKER
DOEE&E G2, RO “UKZHE T 0WHIEBXEFNG, “YKEEH 5L 0ok
W27 b L, BERZERAICHHA LN 6, R itk OB EZFEBRT L5 DO THDH, ZDB
RILE HITR DI DERBE D S RE S LTV 5,

ERIEE F-1: HAKEEHT B,

ERIE F-2: BRI k7 L HR R 2 55 5,

BRI F-3: BRI R T D,

2.2.2 FmEE&F

HIZEIZ20254ECTH D | IFMEHE IR 2.2.112 7R3 20254F 1288 1 D ERH) « & RS W THERK
b,

# 221 20254EDIFREMEDORE

HH WRE A ikt
= b N Z
An 20250 )11 % T, I8 013 20104F 00 660,000 A 7> & 2025 4F 0> 770,000 A |
17%3H8 00,
20207 TR FHIR(RS.2.1) | .- o o o1
T HuF A 202545 12 { L. A X 20004E D 2.7%%> 5 20254E D 7.1%~ & 4.4%5H 1,
KR A BRI LT LB 1004=ffe 223 H B R R 1E339.7 mm 7> 5 20254E1213407.6 mm-~
a e ° L 20%HIY %, YEE -5 E12em,

WG R OFTERALL, HIROHIKIC I Y TIF 5 Z LITARETH 505, HARIIZI005F/ER & &
}:)o

223 BEYIIER

AT —VJIFRIKIZ DT, 20084 (2 B4 Legend
SNTWKREM~Y AL —T7 T & ‘Kﬁl
“Rancangan Tebatan Banjir Bagi Lembangan

Sungai Muar, Johor” 2344 Elitf TH 5, Gezas oo

N egama
20104E1 F B U 3515 2 S 4T 72 0 o ] 4
HRERAEEZ . 27— VIFRBIZ BN T ° Labis
EANE 2 DN BHEN R AR 2.2.21C w, O
I Lo, THUD ORR S NI xR "
DAL 22112 FTiEY T b, v a— LAy

k1w BRIZOWTIE, KBTS0 40

FC L0 | BOMERRER STV, :

Kilometers
0 5 10 20
[ I

221 BEYXIRE

R A > X —TF 5 T 2.3
NTFHEZ=F Y 2



2 ¥ L S T A T T B TR B 1 ) ot 2

#2222 AT—NAFRICBWTEZ DN AEEDER

A EY AN N ik
1.5 kmo Segamat-Genuang 4y /K % 5 & U'.2 km
@ Genuang)! 1 )11 & & & 8.5 km o> Chodan )11 3]

Segamat-Genuang 4y 7K % 3 & (*Genuang BIOK~L—vT 7

JII & Chodan) 1| D &f& ekl 7 U TCEMTIE,
BEiE o a— sy b (O3 23AJK | {0 05 5 Bukit Kepongf# CTEFTO > a — b 7
) > MERHDH 5,

AR B Gtk I 128 A AN S B
DOEBG T, B OB LT & i,

Labis & Gemashs I DIRFEIC X v | HokilsE
ER T O BAAE ZETTCND 2 LAV, BRI X B
FTREEMHRE LT RETF N5,

D

224 FEREEDXIRRE

LT = WNIFEIZ 3B W TEIBEAF DO IFREE AR D 8 DREREEA ST D, 55 2 FEhi 4% il BEFY
IOV T B L THIE SN TV D, ZOOFERIL, FUBEF O IR EW R Db
&R E ] DR E M AR R T 5, £ O LT, KRR 2.2.3107 93D DI G R 0 i 2 |
BEAF DO FEREERIR DR & L TIRET D,

# 223 FEBEMXIRE

Fay=y h [k

; - District DID & #fi J5 B if 5 B ( Disaster Management and Relief

ok A -

et oot DI Committee for floodd A /S —HEBE) 24155 AT ELIZER 5
sk, & <IenP—= P~y TOERSLE L E1T I,

BOKPER AT L TUA—FBHEIFTEEES L, Yok FERI AT L EHIET D,

SAEEINA 237 ST RO R ARADFHfi RS FAZ SV T, RUIREEA 7 S THZEHT 5,

225 IFM#HHEZE

IFMEHEIAEDR L 7GR 5K & IR R OGO L 20 | TOFEN LREZ R 2.2.41TR

7
4% 17 # % [ Rancangan F224 IFMFEOERBTER
Tebatan Banjir Bagi - ‘ I
Lembangan Sungal Mual’, i Faszst (106 RM) [2011 o 2015 — 2020 R 2025
JohorJ 1% EE,E ?6 }'ﬁ[‘ié;%ﬁg%jj@ EF! Segama};ﬁeir;;’r;g; S KEE S LU Genuang - 17 (e—
- . P s Chodan]
E&)éf“&b‘ %1T"EEVC%E Sungai Sendok ¥ a—kAh v b+ 45 [me—
%éﬂfié(@iﬁ%:\/ Belemang & a—hkH v b 83
AR b AU nien Sa— 15T : T
&:i\sﬁ'élFM%‘EL:%Di\ WED Locusa—brny b 26
1T X TE AR, WA s vaspaa e =
o e - .Kepong ¥a—tkhy

WX, AERREIC L ATRE B DRoad Upgrading nia
@TZEEI% ii, %EE LT . DID Labis Towni#/kKEMTOT ok n/a —
RINT “—‘/I/J D~ A & — Gemas Town#/KIEMITOS Tk 62* —
ARV A il b RKEBOFv/SOF1FROVTAE | 5
HEES D, SR

HAKRFPEHRSRTLIOSIH 1 —

ABEBDOE=RI T EFUDES 1 - - -

e’ 547 373 32 142

* 1 I4—CEVTARETONERR

2-4 HEIE 1 > S —F >3 F L
NFfexo=r Y2



7 Lo S T EH A T T R 1K B E R ) o 2 HR
ZHIK

23 74— EUTA4HRE

El%

231 74— UTAFAEORR

74— E VT ¢ AL, Gemas BAFEFNE DY ME, e ATREME 2 MR T S - DI HE T 5,
ZOFET, HEWRIR & IAEERIR NG Y . Gemas) I A TN G 9 Gemas town  (Johor
State> Tampin District) & Gemas Baru (Negeri Sembilan State? Segamat District) & xf S Hidik & -5,

232 BPWAKBEREEOHER E EmTREME (&)

Gemas)I| DI IZ X D E % 8L < 7o Dl 2 #R i O JH I & q% L. AR D=2, 62
O E 1 DOR Y T IRNHICREBET D, ZOFEICHONTIT, BHEHR, BE~OREL
OBENLHEM L CEEARETHD ML EE S L ORE L-EEOMEIC OV TE 231
32 S

# 2.3.1 Gemas BARBEFIEZEDORERL & Eliti FIeetE

30 Fhte T RENE ftia% K
i 112 4,500 m
Criteria Value YK BE 1,060 m
Cost (RM mil.) 62 Ry 745 1R 7 (R 7HES1.0ms)
EIRR (%) 10.7 A 6> (#FKHfH 10.7 ha)
B/C 1.09 W B 1k A — 15
NPV (RM ’000) 3,755 k
! 4 3%
R
i
@ T
200m
ek e
/\/
Wit 1 >3 — > = F /b 2-5

NFfz> =+ 221




- L T[T B A A TS 1 i 2

233 HEEWHEDOEEAR Y 2—)b

Gemast /KA S 2 B 5 2R SR DO M TR OV T, R 232 L7, i L
FATD D BIFENIT AR TE6 7 H TH 5,

# 232 BEEBIRE (FEWXR)

Gemas
Working Item unit | Qunatity Year 1 Year 2 Year 3 Year 4 Year 5
2| 4] 6] 8]|10]12[14|16]18]20{22|24]|26]28[30|32|34|36]38[40|42]|44]46|48|50|52]|54|56|58|60
Mobilization & Preparaory Work|L.S ||
(1)Embankment m3 372,677 | |
(2)RC Wall m3 1,060 | e ——
(3)Regulation Pond-1
®Excavation m3 12,630
(@O0utlet Structure nos 1 E
(@)Pump Station nos 1
(4)Regulation Pond-2
(DExcavation m3 17,520 N
(@0utlet Structure nos 1 —
(5)Regulation Pond-3
Excavation m3 4,000 ﬁ'
(2)0utlet Structure nos 1 E——
(4)Regulation Pond—4 11
(DExcavation m3 4,000 —
(2Outlet Structure nos 1 ——
(5)Regulation Pond-5 [ T 11
(DExcavation m3 52,500 —]
(2Outlet Structure nos 1 (———
(6)Regulation Pond—6 11
(DExcavation m3 91,500 [ ———
(2Outlet Structure nos 1 i —
(7)River Gate nos 1 %
(8)Drainage Structure
(9)Site Clearance/Cleaning LS
Demobilization L.S F_
Completion L.S RS

2.3.4 FEREEDRIR

KFRHIBIZ W TIE, & DR DOIEED IR DOBADEA TN D720, BEFDIERIED R —
R OIHEEDIREMTT D LA HRNE L TR 23R T4ODOT v V=7 FERE LT,

# 233 FEEMHR I v s PR

7uv= s NORE No. FHEERIR 2 AR — R b FH 2 B
YoKEBRIZBIT 5158 438 U 7= 6e 1 B o
I HeAKEBICIR D D RE 1 1) Forward base DA% & & H) National Security Council
J1BR%E 2) B AT Aol RROEEEETOHERE)
2 a3 2=F 412K HAKPIEE) National Security Council
HKER S 2T LOU R
I WARTPERS 2T A 3 1) Gemas HEFH S A~DIKNMEF DR E DID
DE 2) GemasBaru ~DH A L ERE
4 PoKE=HV VIV AT ML DIERIBEDTEM(E | DID
AP — K~y T DOE 5 YK — R~ T OMER & T X 2 BIfREgEI < DID
B KONEH . A FERA~DWE K IGE)
NZ A v OIERK 6 KEEBEI D H A KT A 2 OIERL DID
7 | PRARBRRERELR 0D 72 o DARS-Hi o> ] A AL DTCP ~ and  Local
IV, i A B Authority
8 MRS (FARAX) DORM

2-6

I+ > 5 —F >3 T

NFfexo=r Y2




7 Lo S T EH A T T R 1K B E R ) o 2 HBE
ZHIK

BIE V)N

3.1 IRBMEHH

311 HEBXIOHES

IRBM EHiE D H I TR, F)IBRER X O EFRIZ DWW TN JITREIC B T B K & o
i B OEB O 0on— R~y 72t 52 L] Thsd, IRBMGEHHEE IFM 5D H #E
X 2025 4ETHY . H 10w, MXREHICREKRO~ L —T 75 U HE N —3 5,

312 HLEREEBORRE

< OMFOREFRREZSRLIZY, BURE~DA V2 L a—0iim/s E 2@ U T, S )I R
DIRBMOREZ I L7z, ZORERICESE IFEAFOERELRFEAZOT L HIC, £3.1LUIR
T4ODOHLARRBEICERN S,

IRBMEHE DOBURZE T, 4O FOHEEDO TN ENE HEMNRRIUIEH ST 22 LIk THELN

Do ZOLEEERIPEDIZILALEEZ N N—T DL ICHBREO LS ITEERLETH D, K311
(CHUDASRRE &S T D BORE 2T, 2L OBRIL, EFEPMOEBCRICAE L TV D,

#3.11 HLHERELBORR

No. DR BORZE
1| 99V R AL O Fsi 2 MLk A 2 i k95,
2 | FEhRAIKFIA Rt 72 KM 2 R 9%
3 | KEDEA Fifot nl e ORI 22 BREE 2 Al H 9%,
4 | HoKgE KIS LT LR tb s 258 <

313 HRERE L %PRE

AR O THREK - 2% BRE2 ST 57280, TR o DLRIEREIZ OW TRIES T 21T -
Too BRI S 2 TEHIE, WIS RO R BT A S (TRETE 5, BIRE T ORI OE
RN 2 HERICEIRS 5 2 LICE > TRLN D, FRRICHIREIZZE O L L~L ORGEE HER)
BT D2 LICL o THOLND, ZOXIICLTHELNI AN VIO & PR ELR
312llE LD,

#3.1.2 AV D IRBM BUEER, BIERB L OISR

BORZE it 22 xR
I-1.1 RBC % 5#{k S %,
I-1: FREERA 7 2 S D L2 EFAKERESR - 727 v a v 7T HRARREERETS
il BE & Ak %
S 1-2.1 3] | FR A (RS D

22 G 2 )| AT e % NG
1-2: BNV FRATBCE M5 1-2.2 3] )1 %% B < b (River Reserve) % Ja &7 5.

1-3: o)) e e 2 i 69~ % 1-3.1 {77 | [t duk & BE 0D 7 8 DIRT) 115 ¥ & AR 3~ 2

W-1.1: [UEEE 2 BT 5,

W-1.2: /KB PRPHFE AT 2 RE S D

W-1: +53 22 KGR & R 3 % W-1.3: BREEI R & IV IA A T2 KIRBR R 5T 2 3 C 5,
FrgeruskF W-1.4: YK~ D RIS S OFHEERERS 2 T D,
FA DR W-1.5: (BRI Z BT 5,
g A W-2.1: KFER DY 2 5BET D
W-2: Bk FER 2R T D, W22 NRWEZIE F S5,
W-3: 53 72 K 2 R 35 W-3.1 R A K 5% % s U B B 5,
R A > % —F 25 F L 3.1

NFfexo=ry 22



R = L T[T 1 B K I ) T 2
BRI
BURSE EEES R
E-1.1 JE/Kk 0> b OIG AT A Z #ifl 3%
E-1: NWOS Class 1121 il Il AEE % it~ | L2 BAERTORIEMZHIR, VYA 7V ROm L, @Y7L
s e ot POVDIAKRERRT ™ | i me Lc. mapsmime sy s
’ A E-1.3: (R B HHBIIEIC X B LT —v a V& IEIT 5
Rt FTRED> E-1.4: BB L E R - EB3E - BREA) O & #il 3 2
ORI 72 7R] E-2.1: KB LB R A EEHT S
NEBLZ A | E-2: kN oM S 22T 5 E-2.2: M EIRE B 2 45 B9 %
32, E-2.3: Environmental Sensitive Area ji &) 72 &1 & & 5
E-3: KEIIGE - FiBZRET 7=, KFIH . . N N s
3 DK H A (5357 E-3.1: KR DO 7= D O KFH & @MU E T 5
E-4: i8R - L7 ) =— 2 UIEH) . . A
7 E-4.10)1| L &Rl A AT D
F-1.1: U)o xR & Fhti 45,
. - F-1.2: 5 — R &M A2 ET D,
1 K A A A
Wokio L | T PORERRET S F13 GEEBA > F AR L. B LA
L720nna F-14: M EIRET D,
e o - F2L Sk~ R~ v 72T B
) F-2: JokIC e AR E AT 5. F-2.2: River reserve DA Z e+ 5,
F-3.1: TEF T AT L 8B T 5,
o
e F32: 513 = =7 (Dt me G %
314 IRBMu—FR<wv”/

# 3131F. THNFETIFEALEEmIN TRV, A2 BT eh o = AL
mBEINZT 0T =7 MATEOFEREEH (m— R~ v 7)) ThHo,

B, EHATZ a2 — N EEN TS,

FEAEDT Y 27 MROITENT20154 £ TORAIOSEMIZER LTV 5D,
IRBMFHHEISFEEICRE L, SOICEHTARETH D, LERLIE, EsicHlLnwryayx
ZO X, EmEoRNSAL TV
IWEINDIRELDOTH D,

DE,
7 MR TEIZ AT RETH D,
LIk O IRBME ] e A 12

XL T
T OFRITIE, HEER, BR

T 5 FEfAE RS H

Wz onDd iz, Ul

F# 313 ~AVJIFERDO IRBMa— K< v

2 A a—)b
Ty H— VA= E/ BN T F&RA (RM 10" MP 11" MP 12" MP
million) 2015 2020 2025

I-1.1: )13 sk & B2 (RBC) Dk, RBC [
1-2.1.1: HHRF KUY D Water Resources Department| NRE °
(WRD) D% 57

FEASIEE  |1-2.1.2: River Basin Management Office (RBMO) D % 37| NRE [ J
1-3.2: HEEHIE RS AT L ORESL DID, MaCGDI (1 1]
1-2.2: {11 BE X i O 45 & (River Reserve) DID, Land Office e0eccccce0ccccccce/eccccccee
IRBM ##i  FLE L33 & OVE RBC [ ] [ [ ]
W-1.1.1: SR & A > 237 DR BKSA [ ] [ ) [ ]
W-1.3.1: BREEFE S O A BKSA 1-2 (1)

KFIR W-141 IR ART > o v LOFEE BKSA, IMG 3-4 [0
\W-2.2.1: HEI 7K D Bl é?ﬁf\fﬁx\fé 0000000000000 00000/000000000
E-1.1.1: VHHYIRA X2 b U OFERR & HERFEEE A
= X MDD OB 1L DOE S A
E-1.1.2: HAKZDO AT v VOB IFEIZ OV T O Water Services
4 Dept. 2-4 o0

o E-1.1.3: Wet-markets D{G7/KLELOFHA, /1 v v M Dept. of local

REHHE 5050, 1 goF\)/ernment 12 oo
E-1.3.1: R OE=4% 1 »J DID 000000000 000000000 000000000
E-14.1 )%%%@{K?%E(HEH’J%% BREA) O DOE 00000000000 0000000000000000
Hoe=4Y27,
E-2.3.1: S AR ESA BRI BERGRA UPEN 24 |00

PWoKG R IFM i OMEY X RO Tl (K 6.5.1 ZR) DID 701 |ecceceecceesccccccc/eccccccce

- IFM 2 O FEREEW 6 R DO EE (3£ 6.5.1 &) DID and others 39 000000000 000000000 000000000

3-2 R ZIE A > 5 — T2 2 /L

NFfzP=r 1 2




7 Lo S T EH A T T R 1K B E R ) o 2 HBE
ZHIK

3.2 IFMEHE
321 BUR L ERS

AFRSEIZB VT, AR O BB A2 502 Uy B2 BT 2 520 U 7= f5 5, dksy
TWOBERT —~ “YAKITK LT L0ttt 3< 07 2R Lz, ZOEGRIT, a3k ERD
&z A, PERD “BYWAKZHIE 5L 0WHIEBZFHNL, “YWKEEH 5L 0 HTaKkEFRIC
7 ML, AR A SRAICHIH L2223 6| FHEf R ORELZFZRT LD ThH D, ZDOBUR
L BIZIRDIDDERIE N DAER SNV TVW D,

HRHS F-1: BOKEZEHT D,
HRHE F-2: BT R DA ST 5,
B F-3: BRINHECERT D,

322 Em&Mt
HEE4E 1320254 CTdH 0 | IFMEFE 133 3.2.110 7 20254E O FREY « (RS S W CER &SR D,

#3.2.1 2025 FEDIFREMDRE

HH P E 715 ik

. N A 132010 4 00 1,190,000 A 2> & 2025 4E 12 1%
AR 20250 A [ % T, 1,480,000 A= B4 %.
20204E 0> L HUFH ) — = 2Rl | T 11T 20004E 000.8%7)> £ 20254E 12 135.1%~ & 4.3%
% 20254 FHIZ G A, 45,
o~ =1 2 L e 1004E MR8 H MM &%, 527.5mm 7>5580.3 mm~~ &
RIFITR LI 2B Y, 0% HMT 5. W EFIE12 cmTh 5.

R

KAELEE A X
A

HEIEY R R ORI L, HIRORIFKIZ LD T D 2 LITATRETH 505, EARIIZ1004FE /R & 9
%)o

323 1EEWRIRE

JREIPH OPAILEE Z D S & 5720 OX R IL, ENb B KRB XIRIC e D, b, BoKILE
BRI SELN, FRFCEVMB A M ERE IR NELEET L5, 2SN U)IROOILHER
DANADLIRIZBET DL, ZODORFRIZYMEITED LV, 26 OXRICH~T, DIDA
FEhi % > TV HPekan, Bentongds L UCameron Highlands: O il O UK KR N BEN TH D &
Bz D, LEXY | SV T, KBRS OB A% F i, BAEDOIEFIC
JRR IO % . IR R OIc L0 BEROBEKLE UTHERF L TS 2 ENBU L& 2
bivd,

3ODIBEKHF L%, Jengkasy /K42, Temerloh, Mentakab, Kuala Lipis, Teriang7g & O#RT O FHHIZE
[ZDWT, BRI & RFE T K > TEDOHEIEERF Lo, TORRIZIIUT, ¥ L5050 KE
EB O 2NTRRFERIZ ZY TR, AR ISV Tid, Temerloh & Mentakab D 3 3#% 7%
HIZZ S Tod S 23, Kuala Lipis & Teriang D B 1 #5361 R O A 20 234 TRV, 201042 H D 2
TTV T a3y 4 - T HELE S /- Maran, JerantutZ Il z 7=, 640 & BEIZFHA 23 A T
%Pekan, Bentong. Cameron Highlands®>~' =7 k& & HIZIFMEHEZELY AT,

REZRLE A > 57 —F 2 7 T/ 3.3
NTFHz =¥ 2



HIE ¥ L S T A T T B TR B 1 ) ot 2
ZHIK

324 FHEEEHR

SN B TUEBEAF D IR IE R R D & HDRREHA STV D, KR & FEhi 9 % il FEAY 72
PRI DWW THHBEL THIE STV D, ZOOFERIL, 5 —IZBEFOIEFEEY K 0l &
NRA R ER ORI 2 $E5R T 5. €D LT, BRI 322127 RT3 DD IEHEE) R D F it % |
BEAF D IEREERIR DR & L TIRET D,

7 3.2.2 FEBEYRIRE

Zud=y k kS
AT > 7- 3 00 District DID & H Dlstrlct.DID b ﬂﬁﬁﬂzﬂﬂ%{é F%Q (I?Jsaster E/Ianag‘emeft and R(ihef
S E R = ki % B 5 Committee for flood? 2 > /S —HERE) 1259 5 BOKEHRICAR 5 fE
ik, & <Y B~y TOERPER LT,
BOKPER AT A T LA BRI E O L, POk PERC AT 2 &k T 2.
A THESWT, KMREE A R i 2
SREBA v b P | PoC T IHEEARYIEINC, SRERA 7 RN E AT

325 IFM &

IFMEFE TR ZE U - RSk & FEREE e SR DA R &0 | T O EM TR A2 F 3.2.310R
T, ZORIZIE, TEAxDOEMNTEIINLTWVDHD, HENEEIZITHIL TV A3 HDOER T~ 1
7 bbbz TWA,

# 323 IFMHEOERK TRER

HENHY Project BR | mome | gusmw BLRP

FHEY (10°RM) 15099 2015 2020 2025
Pekan Towniit/KEMF BTz ok 280 _L
Sungai BentongFiist kK EFMFTOS I 250 E——
Cameron Highlandi#tk 17O ok 3 —
T?merloh - Mentakab Townsit /KB 0 7 —

. e

BEY
Maran Townit/KEMFTOD Ik 50 —
Teriang Towni#KEMF RS HF 19 —
Jerantut Townik KMo o+ 20 —
Kuala Lipis Towni#KBf17 ooz ok 7 —
HKEBOXv/IOTaTRAYTAVE | 12 I —

FRED w3 wgoRFLIOSION 2 —
SREEBDE=RIVTEFRDOER 1 - ™~ -

Total|l 740 282 302 156
3-4 IR IE A > % —F >3 T

NFfexo=r Y2



7 Lo S T EH A T T R 1K B E R ) o 2 HBE
ZHIK

33 Z74—YEIUTA4HRE

El%

331 74—V UTAHAEORD

74— U T ¢ T, Temerloh AREFN 3 D 2 M . EhE 7T REME 2 MEZR T A - DI ERT 5,
Z DOFEEIIREEY R L IFREEM RO . 74—V T A AL, WSO ORBFFEESR
WZxf L CHE L7,

332 WAKBRIEZEDHRR & FEiE v et
Semantan) | DIEEE 2 K A 9E 285 < 72 D2l 2 3 i o BB L, WK RO =912, »
< ONOFEIM L R TG RNHICERET S, ZOFREIZHOWNTIL, WER, BE~OZES

DOBLENDHIWT U CTHEMATRE T 2 &Il L7z, iz & U TERE Lo FEOMEIT OV TH 331
(BT,

% 3.3.1 Temerloh #EAEFIEZEDOIERL & Ei FTRelE

H 3 0 Fi v] HEME % K
Criteria Value ﬁifi _ 7,542 m
Cost (RM mil.) 1088| LT 793m
TR Y T K14 167 ha
EIRR (%) 147 — — — -
R 7% 3R T (AR 7 HES: 18.5m°s)
B/C 16| F—=r
AR T 21 ha
NPV (RM ’000) 50,328] gy T

R A > % —F 25 F L 3-5
NFfoo=¥ U2




HIE
LI

- L T[T B A A TS 1 i 2

3.33 HEEWHEDOEBARA Y 2 —)b

Temerloh /KR FI 4 2E 2K 2 ERMEEM AR O RMA 7Y 2 — /2o T, & 332108 L
P HEEE T EIC S MIRIE A A T56 4 A Th .

#3332 BEEHATY 22—/ (HBEYTE)

Temerloh & Mentakab

Working Item unit | Qunatity Year 1 Year 2 Year 3 Year 4 Year 5
2| 4] 6] 8]10]12[{14]16]18/20{22]24]26|28|30]32]|34|36/38[40]42]|44(46(48]50]52|54[56]58]60

Mobilization & Preparaory Work|L.S
Temerloh
(1)Embankment m3 (617,011 7 | |1
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(3)Pump Station nos 1 [
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1. Selection of Target River Basins .
2. Estimation of Impact of Climate Change _
3. Capacity Development of RBCs
3.1 Elaboration of IFM Plan _
3.2 Elaboration of IREM Plan m
4. Feasibility Study on High-priority Projects “
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Muar River

Basin Muar
Catchment
Area (km2) 6,140
River length
310 @)
(km) Gemas &
River Gradient|  1/4,000 Gemas Baru
Population
(2010) 660,000
State %
Johor 53.8
N. Sembilan 39.1
Pahang 2.4
Melaka 0.2
r r J r |- 0 N\
Panang rive
C) ~) e
DelSIN
Basin Pahang
Catchment Area
(km2) 28,770
River length
530
(km)
River Gradient 1/6,500 Temerloh &
_ Mentakab
Population
1,190,000
(2010)
State %
Pahang 924
N. Sembilan 7.6




Organ'r_/fftlwr) oject Implementation

River Basin Committee for Muar River River Basin Committee for Pahang
Management ;_ - K/I;na_ggm_e;t A
Committee : Committee :
(Chaired by KSU- | (Chaired by KSU- |
NRE) I NRE) I
T —|(§eTto_b_e set up)
Technical Steering Committee Technical
Committee |« P (Chaired by DG- |« P Committee
(Chaired by DG-DID) DID) (Chaired by DG-DID)
I
N. Sembilan EJohor Pahang
: L : : fm———k—-—— L
Task Force S Task Force g | TaskForce ! :
(Chaired by UPEN) | :  : | (Chaired by UPEN) | : : | (Chaired by UpEN) :
: : : : [ J
B! JICA Study Team |« (vetto be set ”p)
Working Groups Working Groups P Working Groups
JICA Malaysia
Office

Starenolder Meeting for Panang River Basin
In Termerlon-on August 23, 2010
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;omer}b{ Final Report

Common Contexts Muar River Basin Pahang River Basin
Volume 1. Volume 2: Volume 3.
1. Introduction 1. Physical and Biological ~. 1. Physical and Biological
Conditions Conditions

2. National Contexts 2. Socioeconomic Conditions 2. Socioeconomic Conditions

3. Guidelines for 3. Climate Change Impact 3. Climate Change Impact
Introducing IRBN Analysis Analysis
4. Basic Analysis and Survey 4. Basic Analysis and Survey
for IRBM and IFM Planning for IRBM and IFM Planning

5. Preparation of IRBM Plan 5. Preparation of IRBM Plan
6. Formulation of IFM Plan . Formulation of IFM Plan

(o]

7. Basic Studies for Feasibility 7. Basic Studies for Feasibility
Study Study

8. Feasibility Study on Gemas 8. Feasibility Study on
Flood Mitigation Project Temerloh Flood Mitigation

Project




Preparation O‘J’*@U@J]nes for Introducing IREM

The objective of the guidelines is to describe methodologies and lessons learnt in the
course of the Preparatory Survey, which will be referred to when IRBM is introduced in the
other river basins, especially for preparation of an IRBM and/or an IFM plan.

Guidelines for Introducing IRBM
Table of Contents
1.Introduction
1.Backgrounds
2.0bjective of Guidelines
2.Necessity of IRBM
1.Current Fragmental River Basin Management
2.Needs for Integrated Approach
3.Definition of IWRM, IRBM and IFM
4.Federal Policies on IRBM
5.Current Situation of IRBM
6.Spiral Evolution of IRBM
3.Setup of River Basin Committee
1.Introduction
2.Creation of River Basin Committees
3.Setting-up of Working Groups

4. Impact of Climate Change
1. Introduction
2. Availability of Climate Change Projection Data
3. Estimation of Impact of Climate Change
4. Adaptation Measures
5. IRBM Planning
1. Procedures of Planning
2. Core Issues and Problem Analysis
3. Setup of Proposed Policies, Strategies and
Measures
4. Preparation of Roadmap
6. IFM Planning
1. Policy, Strategies and Measures
2. Planning Conditions
3.IFM Plan

Preparation of IRBM Plan

for
Muar River Basir




Procudure for Preparation of IREM

\

sic Condit IOHWUEE]OH of IRBM

to provide a road map for realization of sustainable management
of land and water in the Pahang River Basin, focusing on water
utilization, river environment and flood management.

0o
nw

2011- 2025
(10th, 11t and 12t Malaysia Plan Periods)
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Unit: mcm Red: current Blue: 2025 Green: 2050
Abundant
Apuncdant o over basin
- alntal
Rj\/ er 10,930 11,350 11,480  nspirati iigg Palong river
) 6,570 1,450 1,360 1,470 1,450
\_/va[er net precipitation ' Y
4,360 ,

T \ pa intake | P120 other rivers
Of ] /I Llell '1’:_)3 € 4660 1.700 290 350 340
0] ' - 1,840 Segamat

F<J\/er '_nvilr,znl?)Uh \ 1820 ’ river
Bas ] fl 3218 detail 780 830 820
cLo :
(Annual .o .
P SEA ’ Intak
Water 3000 0
) N Intake 7900 other rivers
Balar ]C's‘) 130 1,560 1,700 1,680
river mouth
4,210
4,570
4,510
SEA

Function

Responsible Agency

River basin planning

UPEN, DID and JPBD

Water abstraction

State Authority (regulator)

JMG (technical advisor on groundwater)

Water supply services

Provider: SAJH,
Regulator: SPAN

Irrigation services

DID(MoA)

Flood mitigation

DID(MNRE)

Storm water management, urban drainage

Local authority
DID (Technical advisor)

Effluent management

Large industrial outlets: DOE
Sewerage treatment plants: DOE
Discharge to sewerage services: DSS

Sewerage services

Provider: IWK
Technical regulator: DSS
Economic regulator: SPAN

Hydropower*

Operator: TNB
Regulator: MEGTW

Fishery/Aquaculture

Regulator: DOFi

Inland/Navigation

Regulator: DOFi




T IRBMdssues for Muar River Basin
(Institution)

/

_

-~

B Possibility of reduction of river water in dry season and
Intrusion of seawater by Climate Change

Tightness of capacity of water supply against increasing
demands

Insufficient consideration of environmental flow

No alternative water sources to river flow

Restructuring of water service industry is delayed.

High Non Revenue Water (Johor:31%, N Sembilan:53%)
Poor canal maintenance (Irrigation)

{Obstacles against safe navigation (Garbage) %

IREBM-ssues for Muar Rlver Basin
(\/\/a“eﬁuuh/gluom)




 IRBMHssues

KJ for Muar River Basin
(Possinle Agrocnermical Pollution Rivers)

Sg. Spg. Loi

Sg. Senarut/
Merlinau

Sg. Kelamah

Sg. P. Menkuang

A

Sg. Serom

T IRBMdssues for Muar River Basin
Wet Market)

A/

Pasar Labis
l Sg. Labis

l Pasar.Labis

—0




\R”N/H\:Q’ f Muar River Basin

(Increase of S

e of Soll Erosion by Land Use Change)

Uﬁ

Agricultural Area 64% — 71%
Forest : 33% —21 %
Built-up Area : 3% —7 %

- IRB \/Hss\es for I\/Illrlr River Basin
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-~ IRBMY

Qor Muar River Basin

—
(Flood)
Item Jan. 1971 Dec. 2006/Jan. 2007
inundation Area (km2) 380 600
50,000
Evacuees (Affected people) Over 12,000 (Johor 110,000)
Casualities ? 0
Damages 14.5 mil. USD ?
Scale of 3 day rainfall (ARI 33 vears 71 years
3 day Rainfall (mm) 242 307
Duration Over 1 week about 1.5 weeks
\
IRBM-Issues for Muar Rlver Basin

/

A
C

(Bank failure at Pancnor)

\ﬁ'ﬂ
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Proplem Analysis
(Institutional
Setup)
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erf-An

0l
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Pro

Village houses are constructed without
obtaining approval from LA

Improper or absent of ISTs

Existence of squartters

to pay for the service

Discharge of domestic Unmaintained ISTs
wastewater

Inadequate enforcement

__ High initial cost
Limited coverage of sewerage
network

Unwillingness to pay for the service

TN Inadequate enforcement
pliance with

1 ) regulations High cost to install wastewater

\A Discharge of industrial Tearrms

effluent

Limited land for lagoons and drying
beds at the existing plant sites

‘Wastewater discharge

nvironrnen

Some operators are not installing oil
\A Discharge of wastewater from Wastewater discharge from trap

commercial activities restaurants

Oil traps are not properly maintained

—
-

(

Illegal hawkers
Wastewater discharge from

¢ \\J hawker centers Open-air hawkers without proper oil

y —
isposal of used oil & grease i i
r \ 4 from vehicle workshops used oil and grease

are dumpsites

-

Inadequate enforcement

-

Insufficient waste oil collection
operator

Leakage of leachate from
landfills/dumpsites

Ly

Difficult to find suitable site
for new sanitary landfill

Indiscriminate disposal of
e p—

No/Insufficient facilities for
construction wastes

A
s

Solid waste disposal

Inadequate enforcement

- —_ Tnadequate erosion control
Erosion at construction sites n
measures

llegal logging

Erosion due to logging
activities

\B\A Erosion due to agricultural

Insufficient erosion control
measures

lern An

Huge agricultural areas

5

A

Inssufficient buffer zones for
rivers

Insufficient erosion control

Pro

Possible to (further) improve, and additional o Being improved by existing/
. e necessary to solve the issue oot oimprove ] planned projects/agencies




Proplem Analysis

Flood Issue

Flood causes
damage

(Core Issue)

at Policy Level at Strategy Level

Issues
Issues at Measure Level

N
4 h

Climate changes. H Much CO s emitted. ‘
{ Bigger floods occur Forest is decreased. ‘

Finance is Priority of Muar is Existing master plan
insufficient low. is outdated.

mpact of Climate
Change is not
considered.

Structural measures
are insufficient

Flood water
overflows
river.bank

Planning/design is

Observed data are

poor in reliability.

- Capacity of State and
Maintenance of s ’ -
structures is poor. District DIDs is Past flood records Data management s
insufficient are not utilized. poor.

No authorized master
plan is available

Siltation occurs at
river channel

Flood areas are not . L Supports of federal
. Flood hazard map is Capacity of District
# taken into account for H e H DIDs is insufficient, and state DIDs are

land use planning. insufficient.

Some people do not
understand necessity
of river reserve.

Some people do not
want restrictions on
their lands.

People live in Gazetted river M:rr;y;:;:smﬂgﬁ
flood-prone areas reserve is limitted. gazetting

People are not aware Flood hazard map is
of threats of floods, not available.

People live in river
zone illegally.

Legal enforcement is
poor.

Supports from
No guideli Local Federal and state
o guideines are agencies and district | | | governments are
available for i
People can not evacuation activities. DGO Inshiicien
evacuate safely. enough capacity.
Observed data is
‘Accuracy of flood poor in reliability.

Early warning is not
given properly.

forecasting and
warning system is
low

Number of
jical stations
is insufficient.

R q " B Being improved by
l:l Possible to improve l:| Difficult to improve l:|ex‘5“gng/;amedpymms

Natlonal Policles

10th Malaysia Plan

Nation Physical Plan (NPP 2020)

public utilities
and services
(Public Utilities)

Policy Strategies Measures
Manage water Develop a long term strategy .
endowmentand |Restructure the water service industry
Provide efficient |supply.

Protect rivers from pollution

Restructure Solid Relive Local Authorities

waste Manage concessionaires

management
Promote 3Rs

Value the
nation’s
environmental
endowment
(Environment)

Develop a climate | Protect the nation from climate change.

resilient growth

strategy Reduce Carbon Footprint

Enhance Enhance conservation efforts

conservation of - —
ecological assets |Ensure sustainable and safe utilization

RM 5 billion for Flood Mitigation

Number Policies
Environmentally Sensitive Areas (ESA) shall be integrated in
NPP 18 | the planning and management of land use and natural
resources to ensure sustainable development.
NPP 19 A Central Forest Spine (CFS) shall be established to form the
backbone of the Environmentally Sensitive Area network.
Land development in the highlands shall be strictly
NPP 21 | controlled to safeguard human safety and environmental
quality.
All surface and ground water resources are strategic assets
NPP 22 ;
to be safeguarded and used optimally.
The supply and projected demand for water by quantity and
NPP 30 . . .
location should guide the planning of water resource areas.
Ground water resources and recharge areas shall be
NPP 31 | identified and protected from activities that cause pollution
and reduce yield.
All urban settlements shall be serviced by a centralised
NPP 32
sewerage treatment system.
NPP 33 All urban settlements shall be serviced by an integrated
network of solid waste disposal and/or recovery facilities.
Land utilised for main drains, streams and rivers shall be
NPP 34 : . .
designated as drainage or river reserves.
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N. State Structural Plan 2020

Sector

Policies

Policles

Johor State Structural Plan 2020

Land use

Regulate and protect main agricultural areas.

Development of urban settlements are
concentrated in strategic growth nodes.

Environment

State government will practice sustainable
development with attention to the environmental
protection and natural resources conservation.

Agriculture

Increase production of high quality foods in
environmentally friendly manner.

Preserve permanent reserve forest areas for
production revenue; protect diversified forests,

Sector Policies
Direct urbanization development strategy
based on scatter strategy focused on
Land use . .
conurbation urban, main growth center
and corridor debvelopment
The state government, local authorities
and agencies should be responsible to
Infrastructure o
I ensure the provision infrastructure and
and utilities

utilities that are available and complete
for the current and future needs.

Forestry  |water and land; improve research and education;
and make forests as economic resources and
human well-being.

Provide adequate quality of economic and
Infrastructure |[integrated infrastructure and utilities facilities in
and utilities |all districts to accommodate the needs of

communities and developments.

Environment

Plan, control and monitor land use
activities comprehensively to minimize
negative effects on the environment.

\

rjf'@@%] Policles

No. Core Issues Proposed Policies

1 | Weak institutional Strengthen Institutional Setup
framework

2 | Insufficient Water Ensure Sustainable Water Utilization
Utilization

3 | Deterioration of water Create a Sustainable and Pleasant River
Quality Environment

4 | Flood damage. Build a Resilient Society to Floods




r Y Y |_ (N r 1 (oY r r r‘a — r o y r
Proposed IRBM Policles, Strategies and Measures (Muar 1/2)
Policies Strategies Measures
. o I-1.1: Enhance RBC (River Basin Committee)
I-1 Establish Coordination : : :
Framework [-1.2: Formulate National Water Policy & Nation Water Resources
Strengthen Law
Institutional -2 Implement Proper River [-2.1: Authorize River Management Agency
Setup Management I-2.2: Determinate River Management Area
I-3 Integrate River Basin [-3.1: Establish Integrated Information System for River Basin
Information Management
W-1.1: Monitor impact of Climate Change
W-1.2: Review water resources development plan
\Iévr;iijre sufficient water W-1.3: Incorporate environmental flow with water resources
(eSOUICES development plan
Ensure W-1.4: Establish response and coordination mechanism to droughts
sustainable ] .
water W-1.5: Explore alternative water resources
utilization W-2: Ensure sustainable water | W-2.1: Complete restructuring of water services industry
services industry W-2.2 Reduce Non Revenue Water (NRW)
W-3: Ensure sufficient S -
irrigation water W-3.1 Manage irrigation facilities properly
W-4: Ensure safe navigation W-4.1 Manage river course properly
r Y Y, () 2 () 1 r I ~ r — r o r r
Proposed IRBM Policles, Strateqies and Measures (Muar 2/2)
Policies Strategies Measures
E-1.1Reduce wastewater discharge
' ' E-1.2: Implement integrated waste management by reducing waste as source,
E%litﬁ*ed‘icﬁvsg'é“gf“ 'Ol?d t‘: e”SUfle_taCh'eveme”t increasing recycling rate and ensuring efficient and clean disposal.
of at leas ass Il water quality.
E-1.4: Minimize runoff of agrochemicals into rivers.
Create a E-2.1: Control large scale agricultural development

sustainable and
pleasant river
environment

E-1.2: Implement integrated waste management
by reducing waste as source, increasing recycling
rate and ensuring efficient and clean disposal.

E-2.2: Control logging activities

E-2.3: Proper planning and management of Environmental Sensitive Areas.

E-3.1: Proper management of all catchment areas for water intake.

E-1.3: Minimize siltation of river by reducing
erosion at source and controlling runoff of eroded
soil particles into rivers.

E-4.1 Integrate rivers into the townscape and recreational facilities.

E-1.4: Minimize runoff of agrochemicals into
rivers.

E-1.4: Minimize runoff of agrochemicals into rivers.

Build a resilient
society to floods

F-1.1: Implement appropriate structural measures
1 F-1.2: Upgrade data management procedures
Manage flood water F-1.3: Monitor and review impacts of climate change

F-1.4: Conserve forests

F-2.1: Prepare flood hazard maps

F-2: Create flood-flexible land use

F-2.2: Promote gazetting of river reserve

F-3: Ensure safe evacuation

F-3.1: Upgrade flood forecasting and warning system

F-3.2: Prepare community-based flood management plan




Proposed Roadmap for IRBM (Muar)

Schedule
; ) Main Cost - -
Sector Project/Action Agencies (RM 10t MP 11" MP 12" MP
million) 2015 2020 2025
I-1.1: Enhancement of River Basin Committee (RBC) RBC ()
I-2.1.1: Establishment of Federal and State Water Resources NRE °
Department (WRD)
Institution I-2.1.2: Establishment of River Basin Management Office (RBMO) NRE ()
Setup -3.2: Establishment of integrated information system DID, MaCGDI 000
I-2.2: Determination of river management area (River Reserve) Dlgﬁli‘fend sccccccce eccccccce eccccccee
Review and Updating of IRBM plan RBC (] [ o
W-1.1.1: Monitoring of impact of climate change BKSA, BAKAJ () ) )
BKSA,
W-1.3.1: Study on environmental flow BAKAJ, DID, 12 (1}
Water DOE
Utilization . BKSA
W-1.4.1: Study on groundwater potential BAKAJ IMG 3-4 (1)
W-2.2.1: Reduction of Non-revenue Water (NRW) SS}?\:’JAHN,SPAAIXE’ (XYY YYYY Y] [TYYYYYYY) [XXTIYYT YY)
E-1.1.1: Capacity development for establishment of a mechanism DOE 2.4 P
for developing and maintaining pollution load inventory
Environment E-1.1.2: Study on drinking water treatment sludge Serv\iAc/g;elr)ept 2-4 (1)
Management — : : :
E-1.1.3: Feasibility study and pilot project for wastewater Dept. of local 12 PPN
treatment system for wet-markets government
E-1.4.1: Monitoring of agrochemicals DOE [TYYYYYY Y] [TYYYYYYY) [XXTIYY YY)
Flood Implementation of structural measures of IFM plan DID 530 YOy eccococee escsccnee
00
IR Implementation of non-structural measures of IFM plan %t?\gpsd 17 sccccccce eccccccce eocccccee
~r )y I £ / fp P ’ Aten Car § ’
Proposed-Projects/Actions for Istitutional Setup (1/4)
1. Establishment of
. . River Basin Committee for Muar River
Coordination Body
. . Management
(Enhancement of River Basin o

NRE)

Committee)

Technical
Committee
(Chaired by DG- DID)

CarrIEd OUt by : RBC IFederalLeve|
Duratlon 1 years Johor ‘ N. Sembilan State Level

Main scope : iy o ey e

B Existing River Basin Committee \
(RBC) shall be enhanced in i s
consideration of additional ' —
participation of other agencies, e || e || || st || e (| o || s

such as National Security Council
(flood & drought), Dept. of
Wildlife & National Parks
(biodiversity protection), MMD
(meteorology) for IFM & IRBM




Proposed-Projects/Actions for Istitutional Setup (2/4)

Main tasks of each Committee in RBC:

1) Management Committee:

- to act as a discussion platform on the implementation of
IFM and IRBM in Pahang river basin

- to approve IFM and IRBM plan

- to coordinate and approve relevant policies on river basin
management, water allocation, flood mitigation measures,
river reserve, river environmental management

2) Technical Committee:
- to accelerate the implementation of IFM and IRBM
3) Tasks Forces:

- to act as technical secretariat to arrange and coordinate
working groups

Proposet FHF@JQ/F\LUOHJ for Istitutional Setup (3/4)
Creation of Water Resources Department
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cis/Actions for Istitutional Setup (4/4)

Creation of River Basin Management Office

Preparation of [RBM Plan
for

Panang River Basir
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Unit: mcm Red: current Blue: 2025 Green: 2050
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upper basin
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- IRBMHssues for Pahang River Basin
\\
(Wat

NaterUtilization)

4 N

B Possibility of reduction of river water in dry season and
intrusion of seawater by Climate Change

Tightness of capacity of water supply against increasing
demands

Insufficient consideration of environmental flow

No alternative water sources to river flow

Restructuring of water service industry is delayed.

High Non Revenue Water (Pahang:53%, N Sembilan:53%)
Poor canal maintenance (lIrrigation)

¢ v

-~ IrB ]\/FB@OF Pahang River Basin
ssiole Agrocnemical Pollution Siies)

N

AN
-0
(-

Sg. Batu Q O Anak Sg. Legar

Tasik O
Chini




 IRBMHssu

Mentakab Market has no wastewater treament plant.

\

IREM Issues for
Panang River Basin
(Degradation of
Natural
Environment and
water quality at
Tasik Cnini)




T IRBMIssues

ssues of Panang River Basin

(_aﬂdUS\eChange)

Agricultural Area 28% — 39%
Forest : 71% —54 %

Built-up Area : 1% —5 %

\
lood Condition (Pahang)

v 4

11

Jan. 1971 Flood




HBMHss!

Les for Panang River Basin

]C
flJOFLr{\wrdD)

ltem Jan. 1971 Nov. 1988 Dec 2007
inundation Area 3,500 Not Available 484
(km2)
150,000
Evacuees (Affected People) 17,700 25,400
Casualities ? - 8
Damages 38 mil. USD RM 7 million 263 mil RM
Scale Over 100 year 9 years 27 year
8 Days Rainfall 490 270 320
(mm)
Duration 1 to 3 weeks 8 days 1 to 3 weeks
\r'( o > o res
|clentit Ssues

%
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Proolerm-Analysis (Water Utllization)
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Issue Issues
at Policy Level ~ at Strategy Level Issues at Measure Level
r ’ | 7 Climate changes, ‘ ‘ Much COzis emitted. ‘
_r() D J‘ .r.r] { Bigger floods occur Forest is decreased. ‘
a Finance is Priority of Pahang Existing master plan
/\ " r J \ — —~ insufficient River is low. is outdated.
] < J - # Structural measures
J r ] C- / J J are insuficient. Tmpact of Climate
Flood water Planning/design is Change is not
overflows i i considered.
I—- river.bank
()(‘)(‘ I(‘a r‘al ]r Observed data are
I—' ~, S~ ‘—\ - poor in reliability.
~ ‘) J -l v Maintenance of CepectotStetclend
structures is poor. District DIDs is Past flood records
insufficient. are not d.
Siltation occurs at Existing master plan
river mouth is outdated.
Flooq areas are not Flood hazard map s Capacity of District Supports of federal
taken into account for e T DIDs is )insuVﬁcient and state DIDs are
land use planning. i | insufficient.
Some people do not
(Core Issue) understand necessity
of river reserve,
People live in Gazetted river M;’:’Jm?:;'zs
flood-prone areas reserve is limitted gazetiing Some people do not
ns on
their lands.
- People are not aware Flood hazard map is
People live in river of threats of floods. not available.
zone llegally.
Legal enforcement is
poor.
Supports from
No Guideii Local Federal and state
g b agencies and district | [ |  govemments are
available for i i
n e DIDs have no insufficient.
People can not evacuation activities, CrErTIEE:
evacuate safely. nough capactty.
Observed data is
Accuracy of flood poor in reliability.
forecasting and
warning system is Number of
low i

l:l Possible to improve l:| Difficult to improve l:l

Being improved by
existing/planned projects.




State Policles

C
Pahang State Structural Plan 2020  N. State Structural Plan 2020

W

Sector Policies Sector Policies

Agricultural development is pursuant to state
Development | aqricultural development plan.
Location Land use  |pevelopment of urban settlements are

Policy  |Industrial development will be concentrated in T [ ey
Kuantan and Temerloh-Mantakab. e

Regulate and protect main agricultural areas.

State government will practice sustainable

Sl s e g7 sl s UGy Ijeuee, Environment |development with attention to the environmental

Environment |All regions of permanent forest reserve areas and protection and natural resources conservation.
water_catchment areas are managed in a . Increase production of high quality foods in
sustainable manner. Agriculture

environmentally friendly manner.

Increase distribution of water supply, electricity,

P Preserve permanent reserve forest areas for
gas and telecommunication in urban and rural

production revenue; protect diversified forests,

areas. Forestry  |water and land; improve research and education;
Centralized sewerage system will be available in and make forests as economic resources and
Infrastructure | . ; : . :
and utilities hlgh de_nsny domestic area, commercial areras, human well-being.
IR ELTEL SIrEes e (RUTEm Provide adequate quality of economic and
Provision of structural measures, flood control Infrastructure |integrated infrastructure and utilities facilities in
system and application of MASMA in any and utilities |all districts to accommodate the needs of
development to reduce risks of floods. communities and developments.

Proposed IRBM Policles, Strategies and Measures (Pahang 1/2)

Policies Strategies Measures
] o [-1.1: Enhance RBC (River Basin Committee)
I-1 Establish Coordination : : :
Framework I-1.2: Formulate National Water Policy & Nation Water Resources
Strengthen Law
Institutional -2 Implement Proper River [-2.1: Authorize River Management Agency
Setup Management I-2.2: Determinate River Management Area
I-3 Integrate River Basin [-3.1: Establish Integrated Information System for River Basin
Information Management
W-1.1: Monitor impact of Climate Change
W-1.2: Review water resources development plan
Ahe - W-1.3: Incorporate environmental flow with water resources
Ensure sufficient water
development plan
Ensure resources
sustainable W-1.4: Establish response and coordination mechanism to droughts
water W-1.5: Explore alternative water resources
utilization ) .
W-2: Ensure sustainable water W-2.1: Complete restructurlng of water services |ndUStry
services industry W-2.2 Reduce Non Revenue Water (NRW)
W'.B: E_nsure Sl W-3.1 Manage irrigation facilities properly
irrigation water




Proposed |RE

BM Pelicies, St

trategies and Measures (Panarnq 2/2)

Policies Strategies Measures
E-1.1Reduce wastewater discharge
' ' E-1.2: Implement integrated waste management by reducing waste as source,

E-1: Reduce pollution load to ensure achievement |jncreasing recycling rate and ensuring efficient and clean disposal.

of at least NWQS Class Il water quality.
E-1.4: Minimize runoff of agrochemicals into rivers.
E-2.1: Control large scale agricultural development

Create a

sustainable and

pleasant river
environment

E-1.2: Implement integrated waste management
by reducing waste as source, increasing recycling
rate and ensuring efficient and clean disposal.

E-2.2: Control logging activities

E-2.3: Proper planning and management of Environmental Sensitive Areas.

E-3.1: Proper management of all catchment areas for water intake.

E-1.3: Minimize siltation of river by reducing
erosion at source and controlling runoff of eroded
soil particles into rivers.

E-4.1 Integrate rivers into the townscape and recreational facilities.

E-1.4: Minimize runoff of agrochemicals into
rivers.

E-1.4: Minimize runoff of agrochemicals into rivers.

Build a resilient
society to floods

F-1:
Manage flood water

F-1.1: Implement appropriate structural measures
F-1.2: Upgrade data management procedures

F-1.3: Monitor and review impacts of climate change

F-1.4: Conserve forests

F-2: Create flood-flexible land use

F-2.1: Prepare flood hazard maps

F-2.2: Promote gazetting of river reserve

F-3: Ensure safe evacuation

F-3.1: Upgrade flood forecasting and warning system

F-3.2: Prepare community-based flood management plan

Proposed Roadmap for IRBM (Panang)
Cost Schedule
Sector Project/Action Agencies (RM 10" MP 11" MP 12" MP
million) 2015 2020 2025
I-1.1: Enhancement of River Basin Committee (RBC) RBC [ ]
I-2.1.1: Establishment of Federal and State Water Resources Department
(WRD) NRE L
g\;ﬂ%ﬂion -2.1.2: Establishment of River Basin Management Office (RBMO) NRE )
I-3.2: Establishment of integrated information system DID, MaCGDI 000
I-2.2: Determination of river management area (River Reserve) DID, Land Office e00c0ccce | vecccccce | socccccee
Review and Updating of IRBM plan RBC [} [ ) [}
W-1.1.1: Monitoring of impact of climate change BKSA ( J o ( J
Water W-1.3.1: Study on environmental flow BKSA 1-2 o0
Utilization W-1.4.1: Study on groundwater potential BKSA, IMG 34 o0
W-2.2.1: Reduction of Non-revenue Water (NRW) é]EﬁNSéK\IA\SB e00c0ccce | v0cccccce | socccccee
E-1.1.1: Capacity development for establishment of a mechanism for DOE LY
developing and maintaining pollution load inventory
E-1.1.2: Study on drinking water treatment sludge Wateggs{lvices 2-4 o0
,I\EAr;\r/]i;onment E-1.1.3: Feasibility study and pilot project for wastewater treatment Dept. of local 1.2 Y
gement | system for wet-markets government
E-1.3.1: Monitoring of sand dredging activities DID e00c0ccce | v0cccccce | socccccee
E-1.4.1: Monitoring of agrochemicals DOE ©00000000 | s00000sse | vocssssee
E-2.3.1: Study on integrated ESA management plan UPEN 24 | 0@
Flood Implementation of structural measures of IFM plan DID 701 | eooevccoe [ s0ecccsce | secscssce
AT Implementation of non-structural measures of IFM plan DID and others 39 ee0ccccce | veccccece | socccccee







The Preparatory Survey
for Integrated River Basin Management
Incorporating Integrated Flood Management
with Adaptation of Climate Change

Final Report
(Part 2)

Study-Area for F/S

e Muar River Basin : Gemas Town

Negeri Sembilan,




Target Area (Gemas, Muar)

Population;

Target Area (Gemas)

The shadowing area is indicated the area under 28 m

in elevation \/




Study Area (Pahang
« Pahang River Basin: Temerloh and Mentakab
Town including its surrounding area

Study Area
(Mentakab-Temerloh, Pahang)

Around Mentakab-Temerloh Conurbation Area
(National Physical Plan)

Population: 67,000 N \_




Study Area

« Temerloh & Mentakab Town including its
surrounding area

Municipality Boundary

Town Boundary

s

Proposed Component of

Projects
Item Project Component Components
The structural measures below was designed and
combined to protect the towns with the surrounding
Structural area from river overflows and inland floods
Measure - Bunds, Shortcut of river, By-pass, Flood wall

- Pumping Station, Sluice Gate, Regulation Pond,
Retarding Basin and so on

Non-Structural
Measure

The measures below will be designed to protect the
target area from larger floods than the design scale of
structural measures.

- Capacity development,

- Land use management & control,

- Community-based flood management,

- Strengthening of flood monitoring system, etc.




Structural Measure

Selection of Measures

-In consideration of IFM Plan-

Selection for F/S IFM Ilalans Selection for F/S
v v
Temerloh-Mentakab Flood Gemas Flood Mitigation
Mitigation Project Project

Recoqgnition by IFM Plan Study

Efficiency of large-scale structural measures that
aim to protect only the Towns is very low in

Pahang and Muar river basin

> Socioeconomic condition l

» Natural condition
> Other constrains

Criteria for selection of structural measure

L ess adverse effect to downstream of river basin

*Cost-performance
*To utilize and maintain upstream retarding effect

Input .

Ring bunds with effective utilization of retarding effect of upper
low-lying area is considered as best structural measure.




Structural Measure
Design Criteria

As a result of discussions with stakeholders and officials concerned
and by reference to DID Manuals....

» Design Scale for Bunds: 50 year flood
» Design scale for urban drainage: 10 year flood

Issues

Conceivable Countermeasure

River Overflow Flood

Construction of Bunds, Bypass and Road Heightening

Inland Flood A) Installment of Pumping Station and Sluice Gate
B) Designation of Allowable Flooding Area and/ or Construction of
Detention Pond for Pomp Operation
Structural Measure
(50 year flood, Gemas, Muar)

Depth(m)
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Structural Measure

Depth(m)
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Structural Measure
(50 year flood, Temerloh, Pahang)
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Structural Measure
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Structural Measure

Structural Measure
Temerioh — Mentakab case-1




Structural Measure

\\/\
.
.
.
.
.

Structural Measure
(Dimension for Gemas, Muar)

Case-1 Case-2
Structure Num. of . . Num. of i .
. Dimension . Dimension
Location Location
Bunds 5 H=4m,L.=4,584m 7 H=4m, L=3,742m
_ 1) H=4m, L=1,060m, 1) H=4m, 112m
Concrete Wall 2) H=2.0m, L=112m 1
River Excavation 1 =649 m = =
Short Cut Channel = = 1 2,756m
Regulation Ponds 6 10.72ha = (Retarding Basin 30ha)
1) H=5m,B=(5m X 3), H=5m,B=(5m X 3)
Back Water Gate 2 9) H=5m B=(5m X 1}w/Pump 3
Pump Station 1 1.0m3/s 1 5.1m3/s
Sluice Gate 4 H=1mB=(Im X 1) 2 H=1m,B=(1m X 1)
B>30.0m P 30 m L, hm
<~ HWL
— I Ave=4m

| River Reserve Area_|

Gemas River |g

A\ 4

Typical Cross Section




Structural Measure
(Dimension for Temerloh, Pahang)

Facility Case 1 Case 2
Bunds 11 7
(H=6m-7m, 7,860m) (H=6m-7m, 7,736m)
Short Cut Channel - 4 (2,800m)
Regulation ponds 3 0
(A=21ha)
Retarding Basin 167ha 167ha
Pump Station 3 2
(19m3/s) (25.1m3/s)
Road Heightening 2 (793m) 2 (793m)
J B>50.0m 50 m 10m
<~ HW.L |

Ave.=6.0m

] | River Reserve Area |
Semantan River

A

\ 4

Typical Cross Section

Structural Measure

(Water Level of 50 year flood w/ &w/o Climate Change
Impact, Gemas, Muar)

30
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Semantan River water level in 50years ARI flood(without measures) 3
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Structural Measure

(Water Level of 50 year flood w/ &w/o Climate Change Impact,
Temerloh, Pahang)

45 [ ‘
% Semantan River water level in 50years ARI flood (without measures)
& L .
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Structural Measure
(Adaptation to Climate Change)

1. Countermeasure for Extension of Flood Duration

Extension of Flood Duration -> Seepage Failure

- Slope protection works of riverside slope by impervious material
- Installment of drainage structure at back slope toe

- Enlargement of dike width

- Gentle Slope of Dike (proposed dike slope=1:3)

- Installment of Sheet pile screen at riverside slope toe

- Blanket works (Covering the high water bed)

- Securement of river reserve area

2. Countermeasure for Rising up Water Level

Water level rising-> Overflow -> Collapse of dike
- Installment of Parapet at crown of dike

- Heightening of Dike

- Securement of river reserve area




Structural Measure

(Optimum Plan for Gemas)

Evaluation

Criteria Alternative-1 Alternative-2
Economic Cost
51.9 59.3
Evaluation (including land acquisition) (Mil. RM) (Mil. RM)
EIRR (%) 10.7 8.7
B/C 1.09 0.86
NPV (RM *000) 3,755 -7,700
Affected House 2 1
Social Land
Environmental 33 ha 32 ha
Condition | Acquisition (ha)

Live hood

No significant impact

Affect aquaculture

Natural Condition

No significant impact

No significant impact

Flexibility for Impact of Climate Change

Same Condition

Alternative-1 is superior to Alternative-1 from the economic point of view though
Alternative-1 and 2 obtain the same evaluation level from the other criteria.

Structural Measure

(Optimum Plan for Temerloh & Mentakab)

Criteria Alternative-1 Alternative-2
Economic Cost
Evaluation (including land acquisition) 108.8 130.7
EIRR (%) 14.7 12.6
B/C 1.6 1.3
NPV (RM *000) 50,328 31,628
Affected House 17 9
Social Land
Environmental | Condition | Acquisition (ha) 62 ha /1ha
Evaluation Live hood No significant impact | Affect aguaculture

Natural Condition

No significant impact

Some impact on forest
and nature

Flexibility for Impact of Climate Change

Same Condition

Alternative-1 is superior to Alternative-1 from the economic point of view though
Alternative-1 and 2 obtain the same evaluation level from the other criteria.




Structural Measure

(Creation of Water Amenity Space )

~

Goto

Structural Measure

(Creation of Water Amenity Space)
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Non-Structural Measure

Non-Structural Measures

Merit of Non-Structural measure

To bring about the early effect of flood mitigation
with less cost of implementation as compared
with the structural measures

To contribute to a certain range of flood
mitigation effect for every scales of flood

To adapt a uncertain variation of future climate
change impact




Non-Structural Measures

-Existing Measures-

The existing non-structural measures have been already developed to some
extent. Institutional frameworks for implementing them have been also generally
established.

No. | Existing Non-Structural Measures Relevant Organizations/Agencies
1 Flood forecasting and warning system DID

2 Flood management and operation National Security Council (MKN)

3 Flood maps DID (JPS)

4 Flood proofing -

5 Land use control Local Authority, DTCP (JPBD), etc.
6 Others (Donation) Department of Social Welfare (JKM)

Non-Structural Measures
Present Condition
(1-1) Flood Warning System (JPS)

eTwo warning siren systems are installed along the Gemas River around Gemas town
eNo installation in Temerloh and Mentakab inside Target Area
eA siren detects a predetermined water level and sounds automatically.

(Sg. Gemas, Kg.Tiong ) (Sg. Gemas, Taman Sg. Gemas )




Non-Structural Measures

Present Condition
(1-2) Flood Forecasting System (JPS)

eBefore flood coming, JPS forecasting system starts forecasting of water level at
Temerloh station
eBased on this, information for water level will be sent relevant agencies

RTUs (Rainfall) DID Temerloh

Water Level

Forecasting Discharge and Water level

Non-Structural Measures

Present Condition
(1-3) Monitoring System & Communication System

« The Inforbanijir system with communication and alarms by SMS is introduced as a information
method of hydrological information (rainfall, water level).
« A regular monitoring water level is transmitted by SMS to DID headquarters by the technician.

S 7

Graphs for Rainfall &

. . Water level
Dynamic Cross Sections

~ -

Infobanjir

Real-time Data Communication and
Alarms by SMS




Non-Structural Measures

Present Condition

(2-1) Flood management & operation

« Flood management and relief

activities is done under DMRC

(Disaster Management and

WARNING SYSTEM
1) DID 2) PKM

Operation Committee)

NATIONAL SECURITY DEPARTMENT (BKN)
MALAYSIAN CONTROL CENTER
DEFENSE OPERATION ROOM

ALERT LEVEL WARNING LEVEL
(GREEN) (YELLOW)
. EVALUATION
« SOP (Standard Operating (Royal Police)
Procedure for Flood Disaser
Operation) :responsibilities of ACTC':)/LTT'FE(S) S;‘ ggTENE
relevant agencies are described (OSCP,PKTK)
v
« Seminar or training have been FLOOD CONTROL
: ) FLOOD CONTROL OPERATION
caried for both community and OPERATION (DOCC PKOB)
DID officials (once ot twice a v
year) RESPONSE
v v v
[ SEARCH&RESCUE | [EVACUATION] [ RELIEFSUPPORT | [ EMERGENCY | | MEDIA |

Non-Structural Measures

Present Condition
(2-2) Flood Management & Operation

*In accordance with Standard Operating Procedure (SOP) for flood disaster
operation, guideline for flood management is prepared in Daerah, Mukim and

Kampong level.

» Guideline shows list of disaster operation control center (PKOB), forward bases,
communication charts, evacuation centers, foods supply and helicopter bases.

Evacuation Center

(Sek. Men. Tunku Abd. Rahman)

Evacuation Center (Kg. Gemas Baharu)

(S.J.K. (C) Tah Kang)




Non-Structural Measures

Present Condition
(3) Flood Map

» Detailed flood maps of the scale 10,000 to
25,000 have been not developed in the project
area.

Non-Structural Measures

Present Condition
(4) Flood Proofing

Raising (stilt) houses is constructed at Kampong in Temerloh & Mentakab

Image of Stilt House




Non-Structural Measures

Present Condition (Land Use management)
(5) Lad use Control

« Municipality Council manages land use along “Local Plan”.
« To maintain water retention function of the basin, land use for farmland,
forestland and swamp areas shall be preserved by the management.

Image of Retention Area Image of Retention Area o

-39-

Non-Structural Measures

* The existing non-structural measures have
been already developed to some extent.

e Institutional frameworks for implementing
them have been also generally established.

Iy

 Therefore, those efforts should be

continued to enforce or operate the existing
non-structural measures.




Proposed Component of Non-Structural Measures

—p | Capacity Development for flood management

== | and Use Monitoring & Control

1) Preservation of low land areas
2) Flood proofing

=% | Upgrading food forecasting and
Warning system

Change!
1) Upgrading flood forecasting and warning system 9

2) Dissemination of flood monitoring system
3) Installation of additional warning system

—p | Preparation and Utilization of Hazard
Maps and Guidelines

1) Preparation and Utilization of hazard maps
2) Preparation of guidelines/manuals for flood_—
fighting

alenouay pue apeuabdn

Non-Structural Measures

Hazard Map, Warning post, WL Station, Evacuation Center

1)Based on the flood simulation result
2)Flood Scale : Once for 50 years




Non-Structural Measures

Hazard Map, Warning post

1)Based on the flood simulation result
2)Flood Scale : Once for 50 years

Project Components of Non-Structural
Measure

Upgrading Warning System, Enhancement of Flood Risk management

Gemas

*In Gemas, the total seating number of evacuation centers
should be increase to 500 persons or more.

*For smooth flood management activities, Forward Base
should be opened in at Gemas Sub-district Office

*The evacuation center, Sek. Keb.(C) Tah Kang, Gemas Baru
located in the area of elevation 26m, will be transferred to the

higher place which currently located.

*Water level monitoring station shall be installed at the Gemas River
Bridge located in Road No.1.

*Further instillation of monitoring post in Gemas Baru

Temerloh & Mentakab

eInstallation of Warning Posts at opposite site/outside of Ring
bunds.

*Flood Proofing at the area under 34m in Temerloh town and
37m in Mentakab town




Non-Structural Measures

- For Upgrading Monitoring System-
Setting of Warning Water Level

eInstallment of Water level stations locates near Gemas
o At present Water level at Ulu Gemenches is monitored for flood management
like evacuation activities.

I R \\\\\\ L T AR Aras Bahaya
NN T R S IR
A I «_Aras Waspada__ SO\
Tolok |1 N v ArasBiasa |\
Banjir |- \\\
E \\ SUNGAI__ Q
AT

Non-Structural Measures
Land Use management




Non-Structural Measure
(Draft Local Plan Temerloh & Mentakab)

Non-Structural measure

(Draft Local Plan for Gemas)




Non-Structural Measures

- Preparation of Guideline/Manual -

Guidelines for flood fighting activities shall be prepared with

the following contents:

1) Guideline for monitoring and inspection of bunds
2) Guideline for flood fighting

3) Flood Fighting Techniques for bunds protection

Making Sand Bags in Flood Fighting Drills sand bag Piling (Flood Fighting) 49

Non-Structural Measures

Adaptation to Climate Change

Based on Flood Risk Assessment by JICA Study Team (8.3.3), flood risk in the target
area is increased in 2025 by the climate change impact if without countermeasures.

Number of inundated houses

Gemas :>

Current Condition 2025 year

Temerloh &

Mentakab :>

«Continue to enhance and operate the existing non-structural
measures

*To revise flood hazard map
*Upgrade evacuation system in accordance with the revised map




Institutional Setup

Project Implementation:

Muar River Basin

* JPS is primary implementing River Basin Committees
agency Management

Implementing Agencies Committee
» Other agencies will be involved

Federal DID Imter§t§t§ Techn_ical
e . Coordination Committee
A .
RBC: facilitate the collaboration !

with relevant age ncies State DID State DID Task Force Task Force

Johor N. Sembilan Johor N. Sembilan

Coordingtion within State

Coordination within State

Project Management
Funding Planning & Construction O&M
Design Supervision
MoF @)
Fed. JSP @) O o>
JPS Negara O O

*Federal funded project will be supervised by federal JPS.




Project Implementation:

Pahang River Basin

JPS is primary implementing agency for Pahang River Basin Committees
- . . 1Management,
Flood Mitigation Project Implementing Agencies | Committee |
Other agencies will be involved [Federaibip ], reckecenin [ Technical |
ommittee
RBC.: facilitate the collaboration with
. State DID State DID Task Force
relevant agenCIGS Pahtang N. Sembilan Pahang
T
. |
UPEN needs to carry out inter-agency " sUePr:l')“"an
- . . Coordination within State .
coordination instead of Task Force _ _—
Other Agencies Coordination within State
N. Sembilan
Project Management
Funding Planning & Construction O&Mm
Design SuperV|S|on
MoF @)
Fed. JSP O O O*
JPS Negara O O
*Federal funded project will be supervised by federal JPS.
Project Implementation:
rojec pliementaton:.
(Non-Structural Measure)
Project Components No. Non-Structural Measures Organizations/Agencies
|. Capacity Development for flood 1 Flood management with hazard maps National ~ Security ~ Council
management (MKN)
2 Flood fighting activities along the | National  Security = Council
Semantan River (MKN)
1. Upgrading flood forecasting and 3 Upgrading flood forecast and warning | DID (JPS)
warning system system by AMRRF system
4 Dissemination of monitoring system DID (JPS)
5 Installation of warning system such as | DID (JPS)
warnings siren outside areas of the
project area
111, Preparation of hazard maps and 6 Preparation of hazard maps and share the | DID (JPS)
guidelines information among the local authorities
and communities
7 Preparation of guidelines/manuals for | DID (JPS)
flood fighting activities
V. Control and management of land 8 Preservation of low land areas for the | DTCP, Local Authority
use retention of water
9 Flood proofing by construction of stilt | -
house
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