1945 33
. 33
1997
1982 1997

. Law No0.23, 1997 on Environmental Management

1 3 4

1 3
1997

5
600 650 10

69

23



7 5000 15

30
10

1990 / 5
Law No.5/ 1990 on Conservation of Biological Resources and their Ecosystems

1997 [/ 47

Government Regulation PP. No.47, 1997 Preservation Criteria

indicative area map

1992 / 24
Law No. 24/ 1992 on Spatia Use Management
Spatial Development

1997 / 47
Government Regulation: National Spatial Plan (RTRWN) — PP No.47, 1997
Spatial Plan
Preservation Criteria

1996
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69
Government Regulation PP. No. 69, 1996 Spatia Planning

. 1990 / 20
Government Regulation PP. No. 20/ 1990 on Water Pollution Control

. 1995 51
Decree of State Minister of Environment on Quality Standard for Industrial Wastewater;
Kep-51/ MENLH/ 10/ 1995

. 1995 52
Decree of State Minister of Environment on Quality Standard for Wastewater from Hotel
Activities; Kep-52/ MENLH/ 10/ 1995

. 1994 19
Government Regulation PP. No. 19/ 1994 on Hazardous and Toxic Waste Management

. 1996 50
Decree of State Minister of Environment on Standards for Offensive Odor Level; Kep-50/
MENLH/ 11/ 1996
AMDAL EIA Environmental Impact Assessment
EIA 1997
1992 1993 1994
EIA EIA
1997 EIA
2000
BAPEDAL
EIA BAPEDAL
! EIA EIA
EIA

1999 / 22
BAPPENAS BAPPENAS JCA Business News

71



EIA

BAPEDALDA EIA
EIA
EIA
EIA
3
1997 / 23
Law No.23/ 1997 on Environmental Management 15
EIA
1999 / 27
Government Regulation PP. No.27/ 1999 on Environmental |mpact Assessment)
1993 / 51
BAPEDAL 2000 / 10 4
Presidential Decree No0.10/ 2000 on Environmental Impact Management Board
BAPEDAL 1994 77
AMDAL EIA
1994 |/ 14

Decree of State Minister of Environment on General Guideline for the Preparation of EIA;
No.14/ MENLH/ 03/ 1994

AMDAL
Commission 1994 | 15
Decree of State Minister of Environment on Establishment of an EIA Commission for
Integrated/ Multi-sector Activities; No.15/ MENLH/ 03/ 1994

EIA 2000 / 2
Decree of State Minister of Environment on the Guideline to evaluate EIA Document;
No.2/ MENLH/ 2000

EIA AMDAL Commission 2000 /
40
Decree of State Minister of Environment on Guidelines for Work System of EIA

4 2000

BAPEDALDA EIA TOR

2000 / 9 JCA

BAPEDAL EIA
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EIA

Evauation Committee; No.40/ MENLH/ 2000 1994 /
13

/ EIA 2000 /
41
Decree of State Minister of Environment on the Guideline for Regencies/ Municipalities to
establish EIA Evaluation Committee; No.41/ MENLH/ 2000

EIA 2000
/ 42
Decree of State Minister of Environment on the Membership Structure of Central EIA
Evaluation Committee and Technical Team; No.42/ MENLH/ 2000

1994 / 13

EIA 2001 /
17
Decree of State Minister of Environment on Types of Business and/or Activity Plans that
are required to be completed with EIA; No.17/ MENLH/ 02/ 2001 1994 |/
1
1994 |
56

Decree of BAPEDAL Chair on Guiddines for the Determination of Significant Impact;
No.56/ 1994

EIA 2000 / 9
Decree of BAPEDAL Chair on Guidelines for Preparation of Environmental Impact
Assessment Study; No.09/ 2000

EIA 2000
/ 8
Decree of BAPEDAL Chair on Community Involvement and Information Disclosure in
the process of EIA (AMDAL); No.08/ 2000

1997 / 105
(Decree of BAPEDAL Chair No.105/ 1997 on Environmental Management Plan (RKL)
and Environmental Monitoring Plan (RPL) Guidelines) 1994
/ 12
s EIA
Division for EIA Development TinaA. Sjarief
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EIA TOR

EIA
EIA EIA
EIA EIA
FS EIA
. Law No. 22, 1999
. Law No. 25, 1999
. Government Regulation PP. No. 68,
1999
Law No. 22, 1999
. Government Regulation PP. No. 25, 2000
o Bhisama of Hindu's Priest 1993
BAPPENAS
6 BAPPENAS
BAPEDAL F/S
2000
BAPPENAS National Development Planning Agency Directorate

for Spatial Planning, Land Management and Environment
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BAPEDAL State Ministry for Environment
EIA
BAPEDAL
1 7 8 8 Nusa Penida
Kabupaten Buleleng Kabupaten | Kabupaten
Bangli Karangasem
Kabupaten | Kabupaten Kabupaten
Kabupaten Badung | _ Kabupaten
Jembrana | Tabanan Gianyar
Klungkung
Kota Denpasar
Nusa Penida
4 1
Dinas PU
AMDAL Dinas PU o
SW  M/M
Dinas PU IEE
EIA
[ ]
7 City/ Municipality Kota
8 Regency/ District K abupaten
° PU Kimpraswil

Dinas PU, Bali Province
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. Email
Email
Email
BAPEDALDA
BAPEDAL
BAPEDALDA EIA
AMDAL EIA
AMDAL
AMDAL
NGO AMDAL
4
EIA TOR

BAPEDAL
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10

AMDAL AMDAL

AMDAL

50 AMDAL
5 AMDAL

EIA
2000 / 8
Government Regulation PP. No. 68, 1999

Dinas PU

DesaAdat
SUBAK
Banja
PDAM

18

(

11 89
JCA

EIA

JCA

(PPSA Bali)
(PAB Bali)
(PIAB)
(PSAPB Bali)

Sub Dinas Pengairan)

PT. Tirtaartha Buana Mulya
Bottling & Packaging Water Company

NGOs Bai HESG
Yayasan Wisnu
PPLH
EIA BAPEDALDA
BAPPEDA
10 BAPEDALDA Director AMDAL

1 AMDAL

7

GIS



Dinas PU

JCA

11

25

(DinasAgriculture)
(Dinas PU)
(Dinas Tourism)
(Dinas Religion)
(Dinas Culture)

MP/FS-JICA,1993
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4 1

Mati 1 2
Tega 3
Badung 4 5 6
Oongan 7 2 2 12 3
Rangda 12 2 14
Punggawa 12 1 13
Loloan 10 2 11
Yeh Ayung 7 1
Abianbase 10 1 9 1
Pengegeh 15
Sama 16
1993 2010
JBIC
2004 2008 2 2010 2
2010 5000  km’
23 3,759
2010 36 8,600 Kuta Sanur
2 2010
BOD 10 myg/l
4—2
BOD; mg/1
1993 2010 1993 2010
Proj. Proj.
1 7.8 6.4 8.3 7.6 11.9 9.5 17.1 14.3
2 11.6 8.7 21.9 134 17.2 12.8 23.8 16.7
3 135 11.9 29.5 10.6 14.2 14.0 27.3 11.6
4 132 12.5 19.3 7.4 19.8 139 22,0 7.9
5 29.8 26.7 50.2 8.2 321 28.7 47.6 7.4
6 33.6 27.6 53.6 125 21.3 274 46.6 8.4
7 1 31 31 34 33 5.0 5.0 51 5.1
7 2 5.0 5.0 55 54 4.5 59 6.0 6.0
8 5.0 45 14.9 14.8 4.6 5.3 6.6 6.6
9 1 7.2 6.5 12.8 8.3 6.2 4.3 5.2 4.3
9 2 223 20.0 29.9 19.4 16.0 14.2 134 11.2
10 1 6.7 5.2 10.0 5.8 15.6 16.5 335 15.7
10 2 21.3 16.1 31.2 17.9 14.4 15.0 30.9 14.3
11 220 18.2 27.0 194 26.5 15.0 30.9 16.7
12 1 29.2 29.5 59.2 8.7 231 241 39.0 4.2
12 2 35.2 354 71.2 10.4 39.0 403 | 1318 14.2
12 3 51.4 51.7 | 103.9 15.2 50.5 524 85.3 9.2
13 24.0 25.4 53.0 8.4 22.8 204 35.6 4.8
14 24.0 26.9 60.2 11.6 33.8 31.3 99.9 134
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15 6.0 6.0 6.3 6.3 5.2 5.2 5.6 5.6
16 41 5.9 5.9 5.9 2.7 2.7 6.4 6.4
179 | 168 | 322 | 105 | 184 | 173 | 343 9.7
MP/FS-JICA,1993
9 JBIC
3 1996 ~2010
67.7 - 55.0 43.9 _ 34.6 55.8 _ 44.8
18.1 — 18.0 32.0 - 38.2 25.1 _ 28.1
2.3 - 3.0 18.4 _ 18.3 10.4 - 10.7
0.5 - 0.6 1.9 - 1.7 12 - 1.2
11.4 - 23.4 3.8 - 7.2 7.5 _ 15.2
100 100 100
JBIC JCA

80




UPT-LABORATORIUM ANALITIK

BOD COD
Dinas PU
4
umhos/cm; 25 2250
TDS Total zat terlarut 1000
TDS  Zat padaterlarut 1000 1000 2000
NTU 5
TCU
Hg mg/| 0.001 0.001 0.002 0.005
Al mg/| 0.2
mg/| 0.5 0.02
As mg/| 0.05 0.05 1 1
B mg/| 1
Ba mg/| 1.0 1.0
Fe mg/| 0.3 5
Fluoride mg/| 05 15 15
Cd mg/| 0.005 0.018 0.01 0.01
10 Co mg/| 1
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11 cl mg/l 0.03
12 mg/l 500
13 Chloride mg/l 250 600
14 Cr mg/l 0.05 0.05 0.05 0.003
15 Mn mg/l 0.1 05 60
16 | Na mg/| 10
17 Ni mg/l 0.5
18 (Na) mg/l 200
19 NOs-N mg/l 10 10
20 NO,-N mg/l 1.0 1.0 0.06
21 Ag mg/l 0.05
22 DO mg/l 6 3
23 | PH 6.5-85 5-9 6-9 6-9
24 Se mg/l 0.01 0.01 0.05 0.05
25 Zn mg/l 5 5 0.02 2
26 SAR mg/l 0.2
27 CN mg/l 0.1 0.1 0.02
28 mg/l 400 400
29 H,S mg/l 0.05 0.1 0.002
30 Cu mg/l 1.0 10 0.02 0.2
31 RSC mg/l 1.25-250
32 Sn mg/l 0.05 0.1 0.03 1
mg/l 0.0007 0.017 0.21
mg/l 0.01
mg/l 0.00001
mg/l 0.0003 0.003
mg/l 0.03
2,4-D mg/l 0.10
DDT mg/l 0.03 0.042 0.002
mg/| 0.5
1,2- mg/l 0.01
10 | 1,1- mg/l 0.0003
u mg/l 0.001 0.004
12 mg/l 0.02 0.001
13 mg/l 0.003 0.018
14 mg/l 0.05
15 mg/l 0.00001
16 mg/l 0.004 0.056
17 mg/l 0.03 0.0035
18 mg/l Nil 1
19 mg/l 0.1 0.1
20 | PCB mg/l Nil
21 mg/l 0.5 0.2
22 mg/l 0.005
23 mg/l 0.01
24 Total Pesticide mg/| 0.1
25 | 2,4,6- mg/l 0.01

82




26 KMnO, | mg/l 10
1 Total/100ml 0 2000
2 Total/100ml 3 10,000
1 Bq/l 0.1 0.1 0.1 0.1
2 By/l 10 1.0 10 1.0
(Direktorat Jenderal SumberdayaAir)
(Pedoman Perencanaan SumberdayaAir Wilayah Sungai) 4 pp9 - 10
4 5
1,000
10
5 5 5
20 20 15
1 1 1
1 1 1
7.5 7.5 75
7.5 7.5 75
PH 5 4 3
BODg 15 125 10
COD 20 15 12.5
10 NHa-N 25 20 15
1 DO 10 7.5 5
12 KMnO, 15 15 15
13 15 12.5 10
14 B 15 135 12.5
15 Ca 15 135 12.5
16 cl 15 12.5 10
17 Mq 15 135 12.5
18 15 10 10
19 K 15 135 125
20 P 15 12.5 10
21 Na 15 135 125
22 S 15 125 10
23 Ha 25 20 15
24 Al 15 135 12.5
25 As 20 15 125
26 Fe 15 135 125
27 Cd 15 135 12.5
28 Cr 15 135 125
29 Mn 15 135 125
30 Ni 15 135 12.5
31 Ad 15 135 12.5
32 Se 20 15 125
33 Zn 15 135 12.5
34 Cu 15 135 12.5
35 Pb 15 135 125
36 Co 15 135 125
37 CN 15 12.5 10
38 F 15 12.5 10
39 20 15 125
40 20 15 12.5
41 Qils 20 17.5 15.5
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42 Bicarbonate 15 125 10
43 Carbonate 15 12.5 10
44 PO, 15 12.5 10
45 SO, 15 12.5 10
46 NO- 15 12.5 10
47 NO, 15 12.5 10
48 Coliforms/ E.Coli 45 45 45
UPT-Laboratorium Analitik UNUD 2004
SUBAK

BANJA

BANJA

Administrative Desa
AD Administrative Desa

TD AD
TD
Regency(Kabupaten) Regency(Kabupaten) Kota
Kechamatan
I
! '
BANJA

Administrative Desa

Banja

Administrative Desa

(Kelian Desa)

—

AD

AD

Teritory

Kelian Desa: BANJA
TD (Traditional Desa)

D

AD AD

AD

BANJA ¥

(Kelian Desa)

AD

BANJA
(Kelian Desa)

SUBAK

AD
AD




1989

4 1
1992
EIA

1996 OECF

1997 1998

1998

1968

2002

JCA

OECF JBIC

Strategic Structural Plan for Kuta

Banja
official administrative village Traditional Village/ Kelian Desa
Territory
Parum Samikita
SSPK
SSPK
4 2
2002 NGO
Pratista JBIC
NGO
SUBAK

SUBAK
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SUBAK

SUBAK
SUBAK
Ayung
Petang Getasan Buangge Batulantang
SUBAK
Dinas PU (Refting)
Tangluk Gianjar
200 A Tangluk
[ ]
SUBAK \

km
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Bendungan Telaga Tunjung

DesaAdat  Pacut Timpag
- 3
Gambrong Gambrong
SUBAK 30km
Campuhan
SUBAK Subak
500 A /
50
|
3000
200
Campuhan
Campuhan O
SUBAK300
Yeh Hq
10
v
Gadungan
400
30
SUBAK
SUBAK
SUBAK 900 12
SEUWAK

12 1000

Multi-functional Roles of Balinese SUBAK
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SUBAK

SUBAK 1,200

10
o members of association
o Dewi Sri Bedugul
) Internal Autonomy

External Autonomy
SUBAK
THK: Tri HitaKarana 3
parhyangan pawongan
palemahan 3
SUBAK
parhyangan SUBAK pawongan
awig-awig palemahan

SUBAK
[ ]
) water division structures
[ ]
[ ]
SUBAK

Fund raising
SUBAK

1 SUBAK

2

3

4

5

6 SUBAK

13

(1994)
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Conflict Resolution

SUBAK
SUBAK
the Sedahan
Agung SUBAK
Sedahan
the Sedahan Agung
1961 SUBAK
SUBAK
SUBAK 1
SUBAK SUBAK
SUBAK

o SUBAK
* SUBAK
o SUBAK

J SUBAK

89



3
2025 (M/P)
M/P FIS
c/P
F/S M/P
2004 2 20 Scope of Works S/W M/M
SwW 4.
SwW 7.

20 3
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10
11
12
13
14
15

IC/R

IC/IR

GIS

Water Quality Survey

/R
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M/P

IT/R
2
M/P
2
EIA
GIS
1
2
3
EIA
PIR(2)
FIS
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F/S

10 DF/R
11
12 FR

JCA
6

e CV.ASTA PRIMA J.Pulau Saelus 11 No.18A, Denpasar

e PT GURNAGASA BIMA GRATAMA J.Pulau Saelus |l No.18A, Denpasar
e CV.PERENCANA UTAMA J.Pulau Misol Gg. 7A No.9, Denpasar

e CV SIGMA BHUWANA J.Batuyan Gg. Merpai | No.35, Denpasar

e CVASACUTRA GROUP J.Gunung Catur Il Blok E No.6, Denpasar

e CVADWITYAM J.Sandat No.15, Denpasar

CV. ASTA PRIMA PT GURNAGASA BIMA
GRATAMA

10 6
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PT BINA KARYA

PT INDRA KARYA
PT YODYA KARYA
PT VIRAMA KARYA
PT INDAH KARYA (

PT BINA KARYA

300

PT INDRA KARYA

UTAMA
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SIJANTI DINAMIKA TEKNIKA ( )

2
JCA
e PT BINA KARYA
e PT INDESO GEMA UTAMA
e PT PurngasaBimapratama
JCA JCA

DGWR

e Head of Bali Provincial Public Works Service as the Chairman

e Head of Bali Provincial Water Resources Development Office, as Secretary
e Head of Planning Service of Bali Provincial Water Resources Office

e Head of Bali Provincia Irrigation Section
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Provincial Development Planning Service (BAPPEDA)
Ministry of Settlement and Regional Infrastructure (KIMPRASWIL)

KIMPRASWIL
The Provincial Office
Regency Office

JCA JBIC

16 5 20

M/P

2 F/S

M/P

17

11

12

12

13

14 | 15

16

17 | 18

19

20

21

Phasel:
Master Plan Study

Phase2:
Feasibility Study

e ————

Reports

A A A
IC/R PIR(1) IT/IR

A
PIR(2)

A
DF/R

A
F/IR
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(D
)
©)
(4)

(%)
(6)
(7)
(8)

9)

(10)
(11)
(12)
(13)
(14)

(15)
(16)
(17)
(18)
(19)
(20)

GIS

IEE EIA
IEE EIA

Public Consultation

F/S

SUBAK

IBRD

WATSAL

SUBAK
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(21)

(22)

(23)

(24) GlS
(25)

(26) FIS
(27)

(28)

Need Assessment and Assistance in the Preparation of Water Resources Management Plan
for Bali, June 1993, by CIDA

Master Plans, Bali Water Supply, May 2000, by SMEC

Bali Urban Infrastructure Project, Oct 2002, by IBRD Loan

Konsep Rancangan Kebijakan Sumber DayaAir Propinsi Bali (June 2003)
Summary of Expected Projects (April 2002)

Publilkasi Data Hidrologi Dan Kualitas Air Propinsi Bali (Annual Book)
Publikas Data Hirologi Bali, Tahun 1993-1997

Periplus Editions  Bali Street Atlas
Ayun
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Windows Office GIS
GIS
GPS
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Scope of Works
Minutes of Meeting
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HEZEE—1 4y Fxo 7 ERmERE

|I:I{IIH 0300 E0160

ATPLICATION FORM
FOR JAPAN'S DEVELOPMENT STUDY PROGRAM

Date of Entry: Manih December 30 Year 1998
Applieant: The Govemment of the Republic of Indonzsia

1. Project Digest
{1} Project Tiile:
Comprehensive Stedy on Water Resources Develepment and Mansgerment for Bali 1sknd

(Comprehensive Stedy on River Envirenmental Conservation for Denpassr Cily and
Surrgunding Arsas in The Republie of Indanesia)

{2) Location {province/county name); Bali
[eitpfiorwnvillage nome]; Denpesar the capital city of provincs
from Lthe metropolis {Jakarla, e capital city of Indopesia): abeow 2,0 hoars

mdefight
(3} Implementing Agency
Aperdy ¢ Minielry of Settlement and Reglenal Infrasiuciuge:
Persan in chargs i Mimister (DR, Ir, Saenaimo, Dipl.HE.}
Addpess ¢ . Patlimors Mo.20, Kebayaran Barg, Jakaria-Selatan (121 10)
Telzphore Ma. + 021-720 3052
Ageney : Divectarne General of Water Resources
Terscn in charge : Direclar General (DR.Ir. Raesiam Syarief, MMNREM,}
Addreas ¢ 1. Patlimoura Mo, 24, Kebayoran Bam, lakario-Selatan (12110)
Telephone Me. $021-T22 2804
Agency : Direclorale of Technical Gheidance
Person in charge : Directar (Ir, Maokammad Hasan, Dipl HE.)
Address = JI. Padtimura Mo 20, Kebeayaran Baru, Jakaria-Se=latan {121 10)
Telephame Ma. £ 021-739 7241
Agency » Privdincial Water Resources Office of the Bali
Persén in charge i Head of the Offics {Ir. 1. Quslz Myeman Sura Adnyans, M35z,
Address 11 Kapten Tjok Agong Tresna No.9, DENFASAR,
Telephone Ma, (OAR1-235 023
/18
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(4) Justification of the 'roject

= Tregent condifions of The sector:

Mali is an igland which i3 the most famgus tovrist destingtion in Indonesin and widely
known throughout the warld. IL is one af (he provinces In Indonesia, where the acquisition
of foreign currency fram lourism in this area makes & major coniribution to the national
budget. Denpasar is the capital city of the province, which is known not anly for itz
laurism development and culiural ceniers but also as the center of economie activities in

the province,

The population of Bali Provipce woas 2,938,500 as of 1998, and ihe annual population
inerease rate ig .20 % between 1992 and 1998.

Table-1 Fopulation

lem sz [issx  lvesa liess  [rese fiser  fisex [ e
indonesin (ML prs) | 1#4.49| 487.60| 150,68 193.75| 156,80 159.84] 202.01] .60 %
Bl IProvince 2,736,050 (2, 764, BE0| 3,798,548 (3. AFR,076|2,874,075 (2 906,532 | 3. 634 300 1.20 %
-Denpnsar Cily 333,196] 342,431] 330,534] 364,419] 371,424 376,990 | 382,555 | 2.3 %
~Ciiher Prefeciures _|2,400,8%4]7,422,4 5812 448,024 2,463,607, 2,302.,651|2,529,593|2,555,9451 1,03 %

The main indusire b Ball Provinee iz the service secior (lourism), which pccounts lor d0%
of ihe provingial GRIDP (31.4% ol tendefholelafresiourams and 14.6% of services). The
second largest indusiry iz agricullureforesiryfisheries, which accounis for 20% of ihe
provincial GRDP, 11 means thal thase two zectors alane acconnl For Lwodhirds ol the ol
GRDP in Bali Pravince. The GRDP growth rale in Bali Provinee was 7.5%, 7.8%, 8.2%,
5R1% and —4.0% n 1594, 19935, 1996, 1997 ond 1993 respectively - & rale consislent with

the nalional average,

Table-2 GRDP in Bali Provinee az of 1998 af Consiand Prices in 193

| e | GDP ol Indonesla CiRDF fa Bali Pravinee
- CUF (Rp.d0% | Rallo(%) | GROF (Ap.10°)]  Rallo (%)
b} Agriculture, Foresiry and Fleherles 4,434 17.2 1,452 20.0
] Hiq!m finad l‘.}luun’_vlni 14,783 K] LT 0y
3) Manufociuring Indusiny 44,808 253 07 3.4
4} Eleciiicity, Gny and Waler Supply 5,702 1.5 g5 1.3
&) Cenglmoction I]I'I 1 & 56 a2 d.5
) '|'|-':|:|q-: IHetels and Reslawranis fi_!',i?! | 5.2 227 304
71 Tran i aiwd Coimeninicadion IEDSI 15 Lo} 124
_13 Finameial and Business Services Elé'ﬂ 1.6 478 .8
9% Eervices 35 B75 0.6 1860 148
<Tolal= 340 1000 F25]1 i TR

For the Government of Indanesia, which is putling efTorls inlo the acquisition of Toreign
currency, ihe tourism. indusiry in Bali is on & large scale prowd fo the world, In the five
years beltween 1990 and 1994, the number of forcign fourisis became more than doublet
from 490,000 1o 1,000,000 and waz 1.2 million in 1998, while ils annual increasé rale
shows 5,21 % belween 1992 and 1998, The number of holels on the island has also
ingreased by three times over the past [0 vears, As of 1998, the mumber of hotels and hotel

rooms stood al 102 and 16,371 respeciively,
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Table-3 MNumiber of Foreign Tourisls Arriving Direcily in Bali

lrcim 1592 1953 1594 195 | #6 | 587 1998 . | Annwl Haie
Tourisls TIBS 85,5 1030544 100408 [013888] 1230314 1.187,15] £23 %

According 1o siatislical data, the number of loreign lourisls wisiling Bali averapes
1,187,153 persang in 1998 which is targeled 1o increase (hreefold in the coming years
tased an the Mafional Development Policy. Due to ils significance on a regional and
nationgal level, preservation end conservation of Bali's nalueal ressurces hes been 1argeled
in lime’ with notional policy in the framework of encouraging lourism seclor for foreign
exchange earnings which contribute significantly to the country's ecownomie polential.

- Secior development palley of the natlonalJocal government;

Considering with the National Development Program 2000-2004 (Frogram Pembmnguman
MasfonallPROPENAE 2000-2004) thal one of the programe focuses an enviranmental
degrdation suffering naturn] resources for human life and motivating participation of ihe
people sz sinkcholders in development procegs. The Minisiry of Setilement end Regional
fnlraziriciure  (KIAPRASHILY) has set wp policy for integraied waler resources
development as "one river, one plan and cne menegsment™.

- Problemss o be selved dn the gector:

In fact. social infrasimiciure development in Bali, especially in Denpasar and surmounding
arens has been unable 1o keep up with dramatic increases in population and the number of
turisis who visll the area. As a resull, deleriorntion ol giver-awater quality. and the
environment. Slfgsage of drisking walémsupply, demages, frone flooding: and irundation,
Eedpmentiproblems especially in the ML Agun volcano arca and 5o on, have becoms major
izsues. Since this lack of social infrasiruciure develapment could have a large detrimentnl
effeet on both loeal inhabitants and the lourian indusiry, countermeasures are wrgenily

regquired,

= Ol Bime of the Project:

In wipw of this siluotion, in July 1997, the Minisiry of Public Works (PU).sent 8 loter 1o
[00 (Infrastreciore Development Institote]) Japan, requesling & sludy mission Lo carry oul a
Freliminory Study on Denpasar Waler Envirommental Manogement.

In response o the above request, the 101 dispaiched & study mission (o Denpasar (Bali) in
December 1997, In carrying oul the preliminory study, the mission made a, close
coopernfion wilh the local government and the Minisiry of Public Works. Az a resuli, the
1130 presented a Prelinmnary Sody Report on River Envirgnment Conservation [or
Denposar City and Surrcunding Areas (o the Governmend of Indonesia in March 1998,

Huowever, due 1o the change of situation during the Interval period alier conducting the said
preliminary #udy nol gnly in monelary crigiz bul alse in nolural condition and Tutire
demand an water supply in other areas of Bali Province, the Govermmend officials of
relevant agencies have realized necessily of expanding the Study Area covering all Bali
Province.

Furihermore, sewveral seminars or workshops held by the government amd non-
governmenial erganizations (NGO} such ns a masi recent workshop slieinded by the

418
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CGoverngr of Boli Provines on March 28, 2000 with. 8 title of “Problem Sclution for
Svslainable Developmenl in Bali = Effective & Efficient Usze af the Limiled Waler
Sources” have shown the ebsolule necessily of preparing a Master Plan on Water
Resources Development thraughout the province,

- Purpose (shori-term objective) of (he Project:

1} Tofonnulate & masier plan for waler resources development, targeling (he year of

2020, fpreibe: Bali-Frevince,
2) Toconduct a feasibility siudy for high priovity projecis 1o be implementzd immedialaly

from among those proposed in the master plan;
3 To transfer of technology for invesligation and planning te the Indenesian counterparts

through their direct participation in the sludy ond training progroms.

= Gonl (long-term objeetive) of ihe Project:

PR sanpeas: D evelopment and Monapernent fpBali Teland and Biver-Envirshisehial
mﬂﬁﬁb‘w frBeiiphser City and. Stifeiivding Arens.

= Prospective bepelicinries:

Sustninable Water Resources in Bali Tsland in line with the Ministry of Seulleinent and
Fegional Infrostructurg (KIMPRATHIL) alissionintegsamilaodlenresdurcesidevelopimen
isiaterivery one pan.and one-management™

= The Projeet's pricrity in the Nnifonal Development Plan/Pulilic Investment
Program:

In I'lm:_ivilh ihe programs ecusss on envisonmenin] degradalion suiTering notwrnl resources

fior human Jife sd motivating participation of the peonle as stakeholders in develapment

process of Mational Development Progrom  2000-2004  (Progrom Pembungunan

Narional/PROPENAS 2000-2004).

(5] Desirable of Scheduled time of the commencement of the Frajeci:

month August year 2003

(6) Expeefed funding souree andfor assistnnee (including oxternal origin) for {he
Project:
Japan Inernational Cooperation Agency (JICA)

(7} Other relevant Projeets, if any.
Mane
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2. Terms of Reference of (he proposed Sludy
(1) Mecessity/Justificalion of (he Study:

<Mitigation of Flood Damage>

Many farge urban areas have been damaged annually by Mood and inundadion water in
Drenpazar, Jembrana and other srens of Boli island, especially i rainy season due 1o the
eapid consiruetion of roads (o mest the sharp expansion of the tourism industry without
earefl consideration of draingge waler in yrban areas. and aiso due to the grestly incremsed
volume of discharge waler caused by changing the lond use pailern fer newly congirciod
hevases and holalz, 11 s urgenily necessary (0 mitigate the food not anly for inhablians bl
alse for Lurisis.

To cope with the {lood contral for lowris! &ress such s Buld and Banur, the channel
|mpm-.a¢mcnt of the Badunpg River I']'I.BJI.IEI':iI'IE._ ihe main deaindge syslem (sueh ag efly
drainage channel and SUBAK: special Balj traditional irrigation ond drainnge sysiem) may
be promising measures. In addilien 1o the phove, a splllway works has been constructed al
Berain: Lake becapse of Noodwaler damage In 1990 1o lemplés, reslsuranies and ather
facilitics around {he Loke. The objective of the spillwoy construetion is 1o ensble 10 m*/see
af maximum Moad dischorge 1o Mow fnlo the Penet River, Other refated on-going project in
the lower arcs is the Estuary Reservoir project, which may become worse condition for
Nood centrol. These on-going projects should be carefuly cxamined in the cowrse of the
siudy and plan for the food contral in Shady Area.

In the Jembrana Regency where is one af the touris! gates from Java, - the larpe Mood.
domnges occurred in 199, The loeal gowenument look dhe emeorgeney consirsctbon
measnTes with lempemry gilbbdes mallress to prolect the riverbank® and dempped roads, bul
ner sulMicient Nood cortrol measures were tgken for the thine being.

<Souree Developmend for Water Supply and Watcr Quality Improvemeni>

Drrinking waber bn Denpasor and sumrounding orens correndly depénds on ihe surlace waler
ol Ayung River and the ground waler by deep wells. In eomplianes with expanzion of
{aurizm inclustry and urbanizetion, it is estimated that 2,340 linerfsee (or 202,000 nr'iday)
of drinking waler will be required by the year 2000, For tofnl Bali anca, negording 1o the
Intes! dpdg (May 2000), toial dripnking waler required for Bali Provines s 4}544 Iilterfsec by
ihe year 2000 and will be doubled 10 8,002 lllen'szc by the year 2010, For the supply of
drinking water, Estunry Reservolr project for Phase-i (300 liner'sec = 26,000 m'iday) is
plmnost compieied o the oulley of the Bodung River. Ylowever, the water of Badung River
iz heavily contaminated by bolth solid waste antd domesticfindustriel wasiewaier.
Furthermore, 28 152 waler quanlily i8 not suflleient for the targeted waler supply In the
Mijure, Plaage1l Estuary Reservais will be pequired for weler regources fram atber fvers.
To cope with the curent and fulure requirements for securing domeslic waler in These

greas, the fojlowing sctions will be inevitabie.

1y Sources development of the excoss river weicr
2) Whaier sources develgpment al the Inkes psing the slorage capachly of the lake

1) Waler transport from the rivers with abumiani water
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(2} Mecessity/ustificaffon af the Japanese Teclinien] Cooperation:

The Govemment of the Republic of Indanesia wishes to request (he Government of Japan
lor assistance in view of Japan’s experience af this field in Indonesia. The Govemment-al
lapan would provide a teamn for the Study (the Study Team).

(31 Objectives of the Study:

The objectives of the Siudy, covering the fifleams of the Balk Rrovinge, are as follows:

1} Ta fennmulate @ masler plan for waler resources development, torgeting the year
of 2020, in ihe Bali Province;

%) To conduvet a feasibility study fof high priority projects (o be implemented
immediately, from among those proposed in (e masler plan;

3} To tranafer of technology for invesligation and planning te the Indonesian
counlerparts through their direct pariicipation in the study and Irining
Programs.

(4) Area lo be eovered by the Srody:
In administrlive terms, Boli Provines is divided Into Denpassr City and the eight

prefectures of Jembrana, Tabarian, Badung, Gianyar, Klungkung, Bongli, Karangasem and
Buleleng {refer to Figure=11.,

Wiy
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(3] Scope of the Sn::r_-,-:

<Stidy Frmmevvork >

The Study is composed of two phases: Phase-1 (Master Plan Study) and Phase-2
[(Feasikilily Stody). Deiails are shown below,
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=Swdy Conilenls>

Plhase | Master Plan Sludy
(1) - Collection of Existing Data and Information

To clarify the present situation in the Study Area, and also (o identify the problemalic nreas
of the seclors relaled 1o waler resources development, the follawing exisling dala are 1o be

collected and analyzed.

Socio-economy
Regional development plans

- Tourism activities

- . Topogruphy and geology

= Meieorology and hydralogy

»  Hydrogeology and groundwater

- Waler use

- Land use

= Flood copirol and pest damages

- Bediment discharge contrel and past domages

- Dwweinage sysiem

- Apgriculiure and irrigation

= Agqualic culiure

= Water supply Tor drinking water, industriel waier and irvigation water

- Waler guality and environment

- - Hydropower

= Mavigeilon in rvers

- Touwrism and leisure in rivers

- Watorshed manzgement including land erosion

= Ingiilufienal stireeiures for related scelors

Laws, repulations, policies and costomary practices relaled fo waler resources

development end waier use (or waler right)

- [Existing study results ond cxisling system/facilities on Mood conirgl, waier
resources, water quality and enviromnent

- Existing development programs

- Oihere being necéssary

[2) Ideniifention of Jssues

Collected data and informalion are reviewed and analyzed lo idemified (he woler related
issues covering the follewing areas:

= Disasier due 1o Mood and sediment dischorge
= Waler demand and supply including domestic waicr, agricullural & sgquatic

eulivral and industrial waler

= Hydropower development '
= Water qualily and River environment

«  Tourizm and lejsure
- (Mhers

g



{3y Study of Padenlial

The Study shall ewvaluate, waler resources polentiol in ihe Slody Aren, clarilving ibe
digtribution of waler resources poleniing i space nnd 13me, regarding surfce valer (Mood
pid loow Mo inchuding waler in lakes) and groundwaler {including spring waler).

(3-17 Metearology

To cldrify 1he meleoralopgical conditions in e study arss, meleoralogical siudy on the
fullewing items will be conducted.

Prehable pafnloll (amioal, monthly, daily) by station and by river bosin
- Annual mean isshyelal map
= Flood rainlall pottem
- Evaporolion, hismidily, wind speed, sunshine hour ele, by stalion

{3-27 Suorface Waler

[*alential stily on surface water congists of (vwo sludics: Nood stady ond low Tow siudy,
Eanch study shall cover the follewing ilens:

=Flood Study>

= Preporstion of compuler simulation madel (Naad discharge) by maoin river hasing
- Prepardion of compaier simulation madel (Nooding) by main river basing

- Cempslation of probnkle Do dischargs by main river basing

= Compuiation of Mooding arca and dnmage by probnble fond

= Prepasation of Nood hoeard mopa Tor Nosd rone bagins

= Exmtimate of annual mean Nood damogs by main river baring

<l o Flow Slugdys
= Preporation of compuler simulation medel {low fow) by each river hasin

ingluding river chonnel and lakes,
- Compulation of low flow in long tenm by each river hosin
«  Compilation ol Naw regime by ench river basin
= Evalustivn of probable fow Mow including dravght discharge by cach river bosin

The fullowing (Meld surveys will be carried oul by the Study Team o supporl the above
sludies,

= lydrometrle sorvey (Mow measurement of flood and low flow) a1 the main
cxisling uhservalion slations and/or designaled points

- Water sarpling i Jesignated points and waler quality tests

- Longiludinal and cross-sectional surveys for Nood prone dver

= Plane survoy for flocd prone oreas

{3-1)  Groundwsler

Ciroundwaler potential study will be conducted to obtain hydrogealogical water balance in
1he Stwichy Area, clarifying, identifying, cvnluoting oned delermining the following ilens:

fifia
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- Grounchaaler pecurvence and movement

- Aquiler rechasge Zones and origin of groundwater
~  Promising groundwaler extrnclion zones

- Promising springs

- Hydraulic characieristics of aquifer concerned

- Piezomeiric groundwaier beve) conditiond

= Water quality in different aquifers

The above sludy will camried out on the basis of the collected existing dala and the
following supplementary fisld surveys,

= TPeriodic grovndwaler observation in existing wells
- Waler sampling at exfsting wells and waler quality 12515

{d) Study of Demand

Ewdy of demand (up 1o the yeor of 2020) for water rescurces development shall cover the
fallowing seciors:

- Flood disester prevention

- Bediment dizsnster prevention

- Domestic waler

= Indusirinl waler

= Trrigation

= Ilydropower _

= Tiver waler quality and envircnment
= Tourism and leisure

= Aguatic culiure

- Oihers

(d-13  PMreporaiion of Fulure Socio-Economic Framework

Tor decide gquisntilalive and qualilative demand of each seclor. the fulure scelo-sconomic
framewark sholl be studicd covering the following itemes.

- Economic sector activity ond development. highlighting lousism
- Population digiribation including tourisis
GRDP disiribution

{4-21 Projection of Future Demand

BRased an the fulure socic-coonomic fkamework stwdicd above, fulure demand Tor waler
resovrees developmenlt shall be cxamined covering the fellowing seclors:

Water relnled disaster prevention (Mogd comtrol and sediment discharge conmol).

clarifving the location, acafe. urgency and so on
Woler demand of domestie, indusivial, agricullural ond sgustic enlivre use,

identifying the user, Jocolion. quality, guanlity, demand trénd and so on
- Nydropower {il pozsible)

FI]
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- River cnvironment water {or mainienance discharge) in quality and quantity by
mein river bosin
River and loke water for lourism and leisure showing the location and waler
quality & quantity
Hhers

(5}  Preperation of Master Plan

T Nl the gnpe between current copacities or situalions and fulure demand in the year of
2000, warious coumenmansires shall be sludied covering the fallawing seclors

=Hard Counienmeasures

«  Flood disasler prevention warks

- Sediment disaster prevention warks

- Source development for domestic, imigation, indusidol water ond river

maimienance discharge by reservair or lake
- Water transport for domeatie, irrigation, industriel water and river mainlenanee

discharge Mmam abundant water source
= River waler gualily impravement
- Sysiem for river envirpnment canservation
- Waoler tourism facilities {if possible)
= Hydropower (if possible)
= Others

<%ofl Counlermeasuneg™
Observation and moniloring system for surface waler and grovmabamier in guantity

and guality
- Waening and evoeuntion sysiem lor Nood and sedimenl disaster
=  Law and Inxlilution for wader resources developmicnd, conscrvation and allocation,
such ms:
v Organizalion
= Water right and 1asil
= Panicipniion of civil crganizetion
¢ Cost ollocotion of mullipurpose Facility
«  Control of elMivent discharge
e Lapd uge and development regulation

Among the aliemative plans by cach scelor, the most promising seclor plan shall he
selected and. entered into the master plom, The proposed master plan shall show the
implementotion scheditle and the cost estimate.

()] Evaluation of Masier Plan

The proposed master plan shall be evaluated from the economie, finoncial. socinl,
envirermental and technical aspects

(T Selection of Pricrity Projec(s

The Stady Team will propose the priorily projecia (or conntermensures) omong the projects
praposed in the master plan. For these proposed prionly projects, the scope of work will be

13513
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prepared and the feasibility stody will be carried cut in the following phase.

Phase 2 Feasibillly Siud
{1}  Plan and Design of Priarily Projects

Regarding the selecied priorily projects, more delsiled siudy shall be conducled covering
Ihe fallowing ilems:

Plan snd design of systems and focilitics
= Implementation Sehadule
- Cosl Estimale

To support this study, the severs| field surveys will be proposed by the Study Team.
{2} Project Evalualion

The proposed priority projecis shall be evalunted from the economic, financial, soéfal,
environmental and 1eehieal aspects

(3} Implenenisicn Program

The Siudy shall prepose the implemenintion program fog the priceity projecis discussing
ik fallowing lHems:

- Implesmentatbon Syslen

= Prgject companenis and packaping

= IPrecuremend method

= Manneial seheduje
Jranalzr of Kogwledee

The transier of knowledge and training of government slafT shall be conducied by canying
oul necessATy surveys, investigations and plonning through the an-the-job training.

Reporls
The follewing reporls will be prepared in English by the Study Team:

13 Inceplion Report i 30 eopies, beginning of the Stedy

2) Progress Repord (1) ¢ 30 copies, within 8 months afier staning date

1) Interim Report 30 copies, within 12 manths afler starting date

4} Progress Report (2 v 30 copiea, within 13 months after starting dals

3) Drafi Final Repor + 50 copies, within 21 months afler starting dale

&) Final Report : 50 copies, wilhin 24 months efier starting date
141§
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(6} Study Sehedule:
The Study will be carried oul in accordance with the tentalive schedule shovwi in Table-3.

Takle-3 hnplementaiion Schedule of the Siudy

b rmih
Wkt (N N 0 I 3 0 3 Y 3 D T R
DPhase-1: Mesicr Pla Sh Mhase=2: Feasihilii

: 7 x B T 7Y 7

W
ork s Fncdlomcsia 0 : - A

Wark in Jepan N N | iul L

4 Repuri : jl'.r‘I

IV Incepaicn Repar, PR e Progress ReponCl] | ! lberin Repar.
13FfR; Graf Fingl R, FR: Final Bepn

(7} Expectod Major Quwipuis of the Study:

Moster Plan and its Evoluation

- Propaosal Tor Priority Project

- DPreparation of Prierity Projest Plan and its Evaluntian
Treporotion of Implementation Program for Priorily Fraject

{R) Posailility dn be implemenicddExpeciced Tuhding resources:
Mational miad Reglonal Budget (APON and AP0

{9 quunsrn-l.l ol 1he Slady to afher donor .ngﬂlt'it::, ir nnyz

Mamne

{10 Cileew relevant inforoiadion
120 -Japan conducted a preliminary study staried in December 1997and repord of the stuwly
result was [zsued In Mareh | 998

Local Governmend of Bali Province {Governor} sent & strong request lolier to Bappenss
and FL an December 30, 1958

Govemor of Bali Province senl sirong request leliers (0 Kimpragwil and Boppenas on June
23, 2000

Secrelary Geperal of the Kimpraswil sent the leter of praject proposals 1o Bappenas on
Augest 29, 2000

liappenns aent the letier of praject propoeal fo the Embassy of Japan on December 6, 2000
Chovemor of Bali sent request of the project o e Embassy of Japan on May 21, 2001

Nappenns sent the lelicr of projeet proposals ta the Embassy of Japan on February 8, 2002
Ciovemor of Ball senr re-requesting of the preject fo the Embassy of Jopan and CC o
NCA-Inkara and Bappenos on May 27, 2002

T
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Directornie Genernl of Water Resources (Kimpraswil) sent a sirong request letier 1o JICA-
Inkarin ond CC 1o the Embassy of Japan on July 31, 2002

3. Fueilities and information For (he Siody
(1) Assignment of counterpart personnel of the implementing agency Tor the Study:

The implementing agency will provide counterparl personnel of university graduaied with
experiences af leasl 4 (Towr) vears in similar work for following fields.

- 'Water resources developiment

= Hydrology
-  River
= Uroundvwater

- Apriculiure and irrigation

= Waler supply

«  Faeility design

- Construction plan and cost celimate

- Geology nnd soll mechanies

Lo and Tnstituilon

Sucie-economy and project evaluation
Land wuse and waler use

Water quality and environment

= Toepographic survey

(2} Availuble data, informaiion, doewments, maps, cle, relnfed o the Stiedy:

Avwvniioble data consist of;

Yearly Statisticnl Books published by Provincial or Regional Sintistic Ofices (81°%
Mropinsi or Kobupnien)

Topopmphicn! Mops (125000}, 1998 published by Mational Coordination Boasd for
Surveying ond Mapping (B4 KCOSTRTAMNAL)

Land Use Map, Geological Meap, other thematie maps and several relevont siudies were
conducted by provincial or regional offices concerned in Bali.

(3} Information onthe seewrity condilions in the Stedy Area;
Safety for foreigners

4. Global Issues (Environment, Cender, Foverty, ele)

In fact, social infrostroclure development in Bali, especially in Denpagar and sumounding
areas hns been unable (o keep up with dramatic increases in populntion and the number of
fourisls who visiithe area. As & resull, delerigralion of river waler quality nnd {he
envirmnment. shortage of drinking water supply, damages lrom Nooding and inundstion,
sediment problems especially in the Mt. Agun volenno area and so on, have become mujor
issues. Since this lack of social infrastruciure develapment could hove o large deifimental
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effect on both Jocal inhobitants and the lourisim induslry, countenmeasures are urgently
regquired.

(2} Antieipated environmental impacts (bath naturnl and seeial) by 1he Projeet, if
ALY,

MNone

(3] Women a3 main benefielavies or nol.

Yes

(4) Project eompanents which require specinl considerations for women (such as
gender difference, women specific role, women'a participation, if any.

Yes

(5} Anticipaied Impacts on women caused by e Profect, if suy.

MNone
(6} Paveriy allevialion compeonents al 1he Froject, if any.
Yes, the project will reduce paverty allevistion by ulTering jobs opporiunilics

(T1ANY constraints agalnst dhe low-dneome people caused by the Profect,

Pl
5. Undertakings of ihe Government of (il reelpiest cownfry)

In arder to focilitate the smooth and eMicient conduct of the Study, the Govenment of (the
recipicnt country) shall take necessary medgnes:
. Tosecure the salely of the Siudy Team,

2. To permitthe members of the Study Team to enter, leave and sejourn in (ihe recipient
couniry) in conneclion with their assignment therein, and exempl them from fureign

regigiration reguirements and consular fees,

3. To exempt the Sludy Team from taxes, dulics and any other charges.on equipment,
mechinery and olher malerials brought into and out of (1he recipient coumiry) for the
conduct of the Sudy,

4. To excmpl the Study Team from income dax and charges of ony kind imposcd on or in
conneciion with the implementation of he Stucdy,

17718
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10,

1.

To provide necessary facilifies (o the Study Team for remitiance as well as ulilizmion
of the funds inirodueced in (he recipient cowntry) from Japan in connectian with the
implementation of the Study,

To secure permission for enlry into private properties or resiricled areas for (he condoct
of the Study,

To sccure permission for the Sludy Team Lo 1ake all deta, documents and necessary
materials related 1o the Study out of {the recipient country) 1o Japan, and,

To provide medical services 23 needed. Jis expenses will be chorgeable 1o members of
the Study Team.

The Government of (the recipient couniry) sholl beer claims, if any arise againsi
member(s] of the Japanese Sludy Team resulling froms. cccurring in the course of or
otherwize connecled with the discharge of their dulies in (he implementation of the
Stody, except when such claims arise from gross neplipence or wiliul misconduct on
the part of the member of the Study Team.

(The implemenling Agency) shall act as counlerpart agency lo the Japanese Stisdy
Team and also as coordinating body in relation with ather governmental and non-
governmenial erganizations concerned for the smooth implementation of the Stady,
(The implemeniing Agency) will, a8 the execuling agency of 1he peoject, ake
responsibilities that may anse fram the products of the Study.

Zigned:
Title: Ir. Moch Hasan, Dipl. HE

Director of Technicai Guidance {Binrek)
il af Ind i

Date: Auvgugl [,2002
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4.2 Matural Conditlons

Dali Tsland is locoted inunediotely east of Java neross the Bali Straji and is the mosl wesiem
island of the Minor Sunda archiptlago. As is the case with other islands in the Minor Sunda
archipelago, Bali was formed by veleanic aclivily; i3 highest point of MU Agun has an
allitude in excess of 3,000 m, and there 1% & mowntoin range of alifude in ewcess of 2,000 m
sirelching from the east o the wesl in the north of (he igland. This mounlain range blocks the
movement of rain clouds from Lhe south {o the norih, and rivers possessing abundant flow

run derwm frem the southemn slopes to the fowlands,

The climale of Balj is tropieal and generally hot and humid, however, marilims winds and
the high nltitude of the island relieve the inlense heat {0 a cerain extent. In Denpasar City,
the annuel average temperature of 28.1 "C hardly Nuctuntes st all throughoul the year.
However, the temperoiure in high altitlode areas falls 10 around 20 *C. Seasons in Bali are
divided into the dry season lasting from Moy through Ociober and the rainy season lasting
from Movember through April. The annual avernge rainfall i [;730 mm in Lkenpasar
however, a5 ¢an be inferred from isohyetal map of Bali shown in Figure-d4, annual minfail
graatly vories according Lo alitude and location, Annual rainfel] reaches ag high ds 3,000
rm i the mountainous areas.

Ball is one of the smiafiest provinces in [ndenesia, covering an area of 5,561 kun®. The 20
hydtalogicnl systems (SUB. SWS. 03.01.01 ~20) can be found on the island s shown i
Fiyure-3. OF Ihese hydrological sysiems, the unit SUBR. SW3. 03.01.01 i3 located near ihe
capital eity of Denpasar and are majnly composed of (he basins of Ayung River (300 kiml),
Oadung River (37 km®) and Matl River (37 km®). Ayung River, which possesses (he larges
river basin, eriginates from spring water in MU Batier and Beroton Loke and generally flows
frenn norih 1o ssulh through the mounialna. As il runs from the norih 1@ the south, this river
provides irrigation waler for extensive paddy field and domestic water supply. and it finally
Maws Inlo (he Badung Strad in the Indias Ocean. Bodung River and Mot River, whichact as
drainage chanpels for Denpasar and provide irrigdtion woter and domestic waler for
inhabitants, Mow inta e Bay of Benoa,

Possible inundated areas ase polnled in Figure-2, elagsafied inle inundalicn areaz under ond
over 100 ho. This fgure shows that severe (lood-damaped arens ave Deppasar and ita
surrounding area os well as the Jembrana Regency, corresponding 1o the hydrological
gyalems af SUB, WS, 03.01.01, 03.01.05 and 03.01.06,

Areos thot are prone (o continual domage frem Nooding and inundotion in Denpasar and ils
surrounding areas exiend [o the fourjsl resoriz of Kpdn and Sanur, elc. The rnge of
inundation damages has been widened as a resull of the over-hasty eonstruetion (with no
considerstion given 1o floodwater drainage)} of roads linking Lhe airpart 1o Denpasar and
Sanur. Moreover, 85 & reeent problen, since the water level in the esioary reservoir is fixed at
EL. 1.7 m, the impact of backwaier in Badung River is leading 1o problems in lerms of

drainsge on sgricuitural land,

The Jembrana Regency is loceled in the soulh west of Bali Island, where one of the high
rural development index (more than 5% annuol} has been recorded during the last five years
and also ane afthe important getes of teerism from Java island. On Qctober 14 and 16, 1098,
ki Mends eecurred in Tukad Daya River and Tukad Bilukpoh River, These Noods cavsed
iundation damages of 1,565 of peddy feld and 132.5 ha of setilenvents with 257 houses,
of which 237 houses were tatally damaged.

£7)
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Tabie-d Mereorological Conditions in Denpusar
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Figure-5 Metoorologienl Conditions in Denpasor
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i SCOFEOQOFWORIK

5.1 Stedy Framework

The Sludy is composed of two phases; Phase-] (Master Plan Study) and Phase-2 (Feasibilily

Study). Details are shown in Figure-6.

(]

Plnge |: Master Plan Study

Demnind Sludy

| Priestisl Soudy

Fuiwre Soclo-Geanonee Framework Eudy euz

® Poplation Disarihulion

| Metsorolopicol Analysis |

& Flood Disasier Preventing Wearks

# Neifanesd Didadier Freveniion Woeks

® Seaco  Developeoal  for  Deessesibe,  rigetion,
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= Walyr Tramepon lor Dmamesiie, Ievigaiiom, bnduial
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® River Water Gualliy lmprovomaesi
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* GROP Disributian “Eurfaze Waler Analysls Troundwaier
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* Flood Disasrer ® Hydropomeer
® Sedienenl Disasier ® [iver Ermcimmimest
® Deamestle Waler ® Tourism & Lelsore
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- Manticipstion off Civil Orpanialion
= Coat Aldksznilon off Mullipurpom Facllliy
« Conirol of EfTluess Digehange
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[ » Oihere
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Figure-6 Framework of the Study
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5.1 Sludy Cantends

lan Siod

(1) Collection of Existing Data and Information

Ta clarify Lthe present situation in the Study Area, and also to identify the problematic greas
af Lthe sectors related 1o water resources development, the following existing dala are-lo be

collected and analyzed,

Socio-sconomy

Regional development plans
Tourism activilies

Topography and gealogy
kMeteorology and hydrelogy
Hydrogealogy and groundwaler
Waler use

Land us=

Flood control and past damages
Sediment discharge conirgl ond past dampges
Crainape sysiem

Aprieuliure and irrigalion

HAdquatie cullure

Water supply Tor drinking water, indusirial water and irTigation waler

Water quality and environment

Hydrepower

Mnvigatioan inm fivers

Tourigm and leigure in rivers

Watershed management including land erasion

Instituiicnal sreetures for relaled seclors

Lows, regulalions, pelicies and cuslomary proctices rclaled fo waler rescurces
development and water use {or walzr right}

Existing sludy results and existing systemvTacililies on food conirol, waler
resources, waler quality and environment

Exisling developmen! programs

Clhers being necessary

(2) Idenfificntion of Jssues

Caollected data and information are reviewed and analyzed Lo identified the water relaled
issues covering he following arens:

Disaster due o flood and sediment discharge
Wader demaud and supply including domeslic waler, agricullural & squatic cullural

and indusirial watler

Hydropower development
Woler quality and River environment

Tourism and leisurs
Cithers

{nj
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{3)  S{udy of Polendial

The Sludy shall evaluale waler resources poleniial in the Sludy Area, clarifying the
distribution of woier resources polential in space ond lime, regarding surfoce water (flood
and low flow including water in lakes) and groundwater (including spring water).

(3-1) Meteoralogy

To clarify the meteorclogical conditions in the study area, meteorclogical study on the
following iems wall be conducted,

Frobable rainfall (anmual, monthly, daily) by slation and by river basin

Annual mean ischyelal map
Flood rainfall pattern
Evaporstion, humidity, wind speed, sunshine hour efe. by station

]

{3-2) Surface Whoier

FPolenial study on suribce waler consisis of two studies: Mood stwdy and Jow fow study,
Each study shall cover the following ilems;

=Flood Siedy>

- Preparaiion of compuler Simulatien model (Tood discharge) by main rver basins
- Preparation of computer simulation model (Nooding) by main river basins

- Computalion of probable Nood discharge by mnin river basing

- Compuwlation of fleoding arca and damage by probable flood

= Preparolion of Nood hazard maps for fopd prone basing

= Estimnote of anneal mean Qood damape by main river basing

<Low Flow Study>
= Preparation of camputer simufation medel {low fow) by ench river basin including

river channel and lakes.
- Computation of law flow in lang lerm by aaeh river bagin
- Compilation of [Tow regime by each river basin
»  Evaluation af probabie fow Naw including draught discharge by each river basin

The following field surveys will be camried oul by the Study Team to support the above
sludies,

Hydremeine survey (flow measuremeint of Mood and low Now) al the main exisling

observation slolions andfer designated poinis
= Waler sampling at designated poinis and waler quality lesis
- Longitedinal and cross-seclional surveys for Nood prone river
- Plane survey for flood prone areas

(3-3) Groundyraler

aroundvwaier potential study will be conducted 1o obtain hydrogeological water balance in
the Study Area, clarifying, identilying, cvaluating and delerntining the following ilems:

(11}
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«  Groundwater ocourrence and movement

- Agquifer recharge zones and origin of groundwaler
«  Promiging groundwater extroclion zones

- Promising springs

- Hydroulic characteristics of aguifer concerned

- Piezomeiric groundwaler level conditions

- Waier quality in different aquilers

The above study will carried out on the basis of the collected existing dala and the following
supplementary fiekd surveys.

- TPeriodic groundwaler observalion in exisling wells
- Waler sampling at exizling wells and water quality fests

4y Sludy of Demand

Study of demand {up to the year of 20200 for waler resources development shall cover the
following seclors:

= Flood disaster prevention
= Sediment disasier prevention
-  Domesiic waler
- Indusirial waler
= [rrigation
= Hydropower
= River waler guality and environment
- Tourism and leisure
Aquatie cullure

Cihers
(41} Preparadion of Fulure Socis-Econambc Framework

Ta decide quonlitative and qualilative demand of ench secior, the fulure socio-economic
framewark shall bé studied covering te following items.

- Economic sectar aciivily and development, highlighting Lourism
= Population distobution Including iourisls
- GRDPF distribulian

{d-2) Projection of Future Demand

Based on the fiture socio-economic fromewerk studicd above, fulure demand for water
resources development shall be examined covering the following seciors:

= Woler relited disaster prevention (fleod control and sediment discharge control),

clorifying Lthe location, scale, wwpency and 50 o0
Water demand of domeslic, indusirial, agricwllural and squelic culivre ose,

identilying the user, localion, quality, quantity, demand Lrend and so on

- Hydropower (if possilile)
- River environmen! water (or mainienance discharge] in quality nnd quantily by

(13)
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main Tiver Basin
River and loke waler fior lourism and leisure showing the location and waler guality
& quaniity

«  (hers

(5) Preparation of Master Plan

Tao fill the gops belween current capacities or siluvalions and fuiure demand in the year of
2000, various counlérmeasures shall be studied covenng the following seclors

<Hard Countermeasures=

- Flood disagier preveniion works
- ESediment disaster prevention works
=  Source deveiopment for domestic, Irrigalion, mdusivial weler &nd  river
maintenance dischorge by reservoir or lnks

Waler iransport for domestic, ivigation, indusirial water and river mainlepance
discharge fram abundanl waler source

= River water quality improvement

= Syslem for river enviropment conservalion

- Waler Lounsm facilities (if possible)

= Iwdropower (if possible)
= [Hhers

<Sofl Countermensures>
= Observation and monilering system for surface waler and groundwater in guantity

ond qualily
«  Wharning ondd evocuation system for Dood and sediment disnater
= Low amd in-sl:imlf-nn for weler resources development, conservation aind allocslion,

such os:

= Orpanizaticn

= Water right and tariff

= Paricipation of civil orgenization

= Cast allocation of mulipurpose facility
= Control of effluent discharge

= Land use and development regulation

Aumong ibe allemalive plans by each secior, the most promising sector plan shall be selecied
and entered into the master plan. The proposed maoster plan shall show the implementation

gchedule and 1he cost eslimate,
(4)  Evalualion of Master Plan

The proposed mogter plan shall be evaluzled from the economic, linancial, social,
cnvironmenial and techpical aspecis

(7} Eclection of Priovity Projecls

The Study Team will propase the priorily projects (or counlenmeasures) amaong the projecls
propozed in the mosler plan. For these propossd privrily projecis, the scape of work will be
prepared ond the feasibility study will be carried out in the following phase

(4]
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Phage 3 Fensihilily Sludy

(11 Plan and Design of Priarity Projeets

Regarding Lhe stlecled priorily projecis, more detziled study shall be conducted covering the
lTollowing ilems:

Plan and design of systems and facilities
= Implemeniation Schedule
- Cost Eslimaie

To support this sludy, the several field surveys will be proposed by the Study Team,

(2) Project Evaluation

The propased priority projects shall be evaluated from the economie, financial, secial,
enpvironmental and techiical aspecis

(3} Tmplementation Program

The Sludy shall propose the implemeniation program for the priority projecis discussing the
Tollowing items:

- Implemeniation System

- Project eomponents and pockaging

- Proeurement method

- Finaneial schedule

5.3 Transfer of Knowledge

The transfer of knowledye and training of government staff shall be conducted by carrying
ol necessary surveys, investignlions and planning through the on-the-job training,

54 Heporis

The following reparls will be prepared in English by the Study Team:

1} Incepiion Report : 30 copies, beginning of the Study

2) Progress Report {1} ¢ 30 copies, within 8 months alter starling date

37 Inferim Report ' 30 copies, within 12 monihs afler slariing dale

4) Progress Report (2) i 30 copies, within 18 months afier starting date

3) Drafl Final Report 50 coples, within 21 months efier starling date

&) Finol Report : 510 copies, within 24 months afier slarting date
(153
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& IMPLEMENTATION SCHEDULE

The Siudy will be carded cul in accordance with the teptative schedule shown in Table-5

Table-5 Implementalion Schedule of the Study

Ieath

]
Worek ltams ||1|“u Iiii | ?Ei‘l!‘flﬂ'f]ilrl 13fi14] 5] I-EII?II![H‘IIIHEJIEJ‘IEHH
Fiasa-1; Masier Flus oy Ihase-2; Fearahil uty
i i A EIEAIEAETEIEAET [T (XX [Z1X[X1X] | x| 1
Waik In lndabizin r] : hoas ol
Wark in Japan 1 [ [ 1 “J';"'*:"' | |_ﬁ| I|‘| (ofalo] Jo]
¥ P LD T I ¥ ¥ I ¥ v A
Hapor o PRI} TR 7R3 __DF

ICHR: Inceplion Repar P e Propress Repark
DFSR: Oiradt Firall Report, Y7 Finsl Repon

7 EXTERNALINPUT

(1} Stuwdy Team

3 ITVR: Imserizn Report, FYRL3): Frogress Repan( 2,

The Covernment of Japan will dispaich, os ils own expense, the Study Team (o Lhe Study
Aren. A tolal expert input os shown below is about 140 man-months incliding fizld work in

Indonssio and domestic work in Japan,

= Team leader

= Woler resolirées devel opment
= Hydrology

= River

- Crroundwaler

= Agriculiure and irrigation

= Water supply

= Facilily design

= Construction plan ond cost estimale

= Geology and s0il mechanics
- Lew and institution

- Bocio-economy and project evaluation

= Land use and waler use

= Water quality and environmen

- Topogrophic survey

(2}  Ficld Investigalions

The Tollowing field investigations will be subcontrocied 1o the locel consullants, sccording
to the specificalions prepared by the Study Team, under the supervision of the Study Team.

= Topagraphic Bupvey

« Hydrometrie Survey {including installation work of hydrometric stations)

- Groundwaier Survey

= Water Lse Survey

- Whater Qualily Survey
- Environmental Survey
- Oihers

(16}
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(3

Nnterial and Equipment for the Stady

The malerial and equipment necessary for the Study will be supplied by the Sludy Teim,
and will be finnnced by JICA,

n

(2)

{3

(4)

- 5 vehicles (4 WD-type)

- 3 sels of (able compulers

« 3 sels af current melers

= 1 sel of lopagraphic survey equiprment
- 1 copy machine

= 1 facsimile machine

UNDERTAKING OF THE GOVERNMENT OF THE REPUBLIC OF INDOMESIA

In order 1o acilitale the smooth and eflicient conduct of the Study, the Goverrument of

the Republic of Indomnesia shall iake necessary measures;

1} To secure Lhe safely of the Study Tearmy,

2) To permit the members of the Study Team lo enter, leave and scjoum in (the
recipient country) in connection with their assignment thersin, and exempt Lhem
from forzign registralion requirements and consular fees;

3} To exempt the Study Team from (axes, duties and other charges on equipment,
machinery and olher materials brought into and owul of (the reciplent country) for
the conduct of the Sludy;

4) To exempl the the Study Team fromt inceme lax and elher charges of any kind
imposed on or in connection with the mplsmentation of the Stody;

5) To provide necessary facililies 1o Lhe Study Team for remillance as well as
ulilizalion of the funds inireduced in {lhe recipiant ecouniry} from Jacen in
canmection with the implemenialion of tha Study;

6) To securs permission for entry inle privale properties or restricled sreas for the

comduct of the Swdy;
7} Ta secure pennission for ke Study Team io take all dala, documenls and

necessary materinls related (o the Sdy oul of (the recipient country) bo Japsa, amd;
8} To provide melical services as nceded, Nz expensss will be chargezble 1o
memrbers of tha Study Team.
The Governmenl of the Republic of Indonesia shall bear all claims, if any anise
againsl member{s) of the Japanese Siedy Team resulling from, ceourring in the cowrse
of ar olherwise conpected wilh the discharge of their duties in the implemendation of
the Study, except when such elaims ariss froin gross negligence or willful misconduct
on the part of the member of the Study Team.
The Implementing Agency: Direclorale General of Waler Rescurces (DGWR),
Ministry of Settlement and Regional Infrastructure shall acl as counlerpart agency 1o
the Jopaness Study Team and zlso es coordinating body in relation with other
governmenial ond non-governmental organizations concemed for the smeath
impiementotion of (he Study.
DGWR shall, #l its own cpenses, provide (he Siudy Team wilth the following in
eooperalion wilh other relevanl organizations ;

1} Availakle daia and informalion relsled o the Study,;
21 Mecessary number of eounlerporls including a project coordinalor throughout (he

Siudy period;
3) Soituble oMee space wilh necessary normal ofTice equipment and;
4) Credentials or identificalion cards.

{17}
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