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F¥$l 1. Terms of Reference

Terms of Reference of the proposed Study

1)

@

3

(@)

&)

Necessity/Justification of the Study:

Water resources in Papua New Guinea is not well developed though it has good
potential. The study of water resources (both surface water and groundwater)
will enable proper planning of this natural resource not only for social welfare
but also for industrial development. As a priority sector, plan for supplying safe
and potable water and construction of its facilities shall be achieved.

Necessity/Justification of the Japanese Technical Cooperation:

Japan has a good knowledge and experiences in the study of water resources.
Japan has assisted the Government of Papua New Guinea in the fields of
transportation, public health facilities and drinking water and sewerage in Port
Moresby as well as other kinds of official development assistance projects.

Objectives of the Study:

The aims of the study are to investigate the surface and underground water
potential and to idensify the priority areas to supply potable water 10 improve the
quality of human life in the area.

Area to be covered by the Study:

The first stage of the Study is to cover whole of Papua New Guinea by
analysing policies and existing data. The next stage will be 1 select areas of
Provinces for construction of water facilities depending on the findings of the
first stage study. The first stage will initially cover selected sites.

Scope of the Study:
a) Review of the available studies and the master plan

- Inventory for the water wells

- Identification of the problems to be solved

- Selection of the areas or Provinces of intervention to identify the
projects

b) Identification studies:
- Geological identification
- Hydrogeological identification
- Geophysical prospecting
- Imterpretation of the aerial photos
- Chemical and isotopic analysis of the water quality
- Simulation of the underground waters by the numerical modeling



©

™

Comparison of the alternatives

Plan of the facilities

Maintenance of the facilities

Estimation of the socio-economical effects
Cost estimation

Study Schedules:
a) Preparation of the studies: 2 months
b) Review of the available data and

Previous studies: 4 months
<) Investigation and studies on the sites: 8 months
d) Analysis in Japan: 3 months
e) Finalisation of the reports: 1 months

Expected Major Qutputs of the Study:

identify the areas of PNG that have surface water ground water
potential

to develop strategies for the underground water resources
development in the selected areas

to evaluate the projects for the socio-economical benefits

to promote financing from the Japanese Government for developing
the projects.
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&¥ 2. Scope of Work

SCOPE OF WORK
FOR
THE STUDY
ON
INVESTIGATION AND DEVELOPMENT
OF
UNDERGROUND WATER SOURCES
FOR
WATER SUPPLY SYSTEMS
IN
PAPUA NEW GUINEA

Agreed upon between
Papua New Guinea Waterboard
And

Japan International Cooperation Agency

Port Moresby, December 20, 1999

e AREE

Patrick K. Amini Kobayashi Katsumi

Managing Director Leader, Preparatory Study Team,

The Waterboard ' Japan International Cooperation
Agency (JICA)

Joe Kenken Mok

Acting Assistant First secretary
Foreign Aid Management Division
Department of Planning and Monitoring



1 INTRODUCTION

In response to the request of the Gevernment of Papua New Guinea (hereinafter referred to
as "the Government of PNG"), the Government of Japan decided to conduct the Study on
Investigation and Development of Underground Water Sources for Water Supply Systems in Papua
New Guinea (hereinafter referred to as "the Study") in accordance with the relevant laws and
regulations in force in Japan.

Accordingly, Japan Intemational Cooperation Agency (hereinafter referred to as "JICA"),
the official agency responsible for the implementation of the technical cooperation programs of the

Government of Japan, will undertake the Study in ciose cooperation with the authorities concerned
of the Government of PNG.

The present document sets forth the Scope of Work with regard to the Study.

I OBJECTIVES OF THE STUDY

The objectives of the Study are:

1. to formulate a water supply plan through the investigation of the surface and underground water
potential,

2. to conduct the feasibility study on provincial towns,

3. to transfer technology to counterpart personnel in the course of the Study.

I STUDY AREA

The Study will cover two (2) provincial towns and six (6) district towns shown in
Appendix 1.

IV SCOPE OF THE STUDY

Phase | Basic Study
1) Review the existing studies and plans reiated to the Study

2) Analyse the existing data available for the study
3) Field reconnaissance
(1) Topographical, geological, and hydrological investigation

(2) Inventory of water resources and water supply systems
(3) Other relevant investigations



4) Study on actual condition of the target towns
(1) Water usage and sanitation, hygiene
(2) Awareness of portable water
(3) Economic conditions
(4) Sociologica!l configuration
(5) Gender issues

5) Underground water potential survey
(1) Geophysical exploration
(2) Test well construction and evaluation

6) Water demand forecast

7) Formulation of a water supply plan
(1) Design of the water supply facilities
(2) Management, operation and maintenance
(3) Institutional and organizational
(4) Financial and economical

8) Initial Environmental Evaluation (IEE)

Phase II Feasibility Study on the Projects for provincial towns
1) In-depth survey and supplemental data collection for the F/S

2) Formulation of the implementation plan
(1) Design of facilities
(2) Management, operation and maintenance plan
(3) Cost estimation
(4) Phased implementation plan

3) Environmental Impact Assessment (E1A)

1) Project evaluation
(1) Social aspect

(2) Economical aspect
(3) Financial aspect

V SCHEDULE OF THE STUDY .
The Study will be carried out in accordance with the tentative schedule as Appendix 2.
The schedule is tentative and subject to be modified during the course of the Study.

VI REPORTS
JICA shall prepare and submit the following reports in English to the Government of PNG.

1. Inception Report
Fifteen (15) copies will be submitted at the commencement of the Study.

- 7



2. Interim Report
Fifteen (15) copies will be submitied at the beginning of Phase II .

3. Draft Final Report

Fifteen (15) copies will be submitted at the end of Phase I.

The Government of PNG shall submit its comments within one (1) month after its receipt of the
Draft Final Report.

4. Final Report
Twenty (20) copies will be submitted after the receipt of the comments on the Draft Final Report.

VI UNDERTAKING OF THE GOVERNMENT OF PNG

To facilitate the smooth conduct of the Study, the Government of PNG will take necessary
measures as follows.

(1) to secure the safety of the Japanese study team (hereinafter referred to as "the Team")

(2) to permit the members of the Team to enter, leave and sojourn in Papua New Guinea for the
duration of their assignment therein, and exempt them from foreign registration requirements
and consular fees

(3) to exempt the members of the Team from taxes, duties, fees and any other charges on equipment,
vehicles, and other materials brought into Papua New Guinea for the conduct of the Study

(4) to exempt the members of the Team from income tax and charges of any kind imposed on or in
connection with any emoluments or allowances paid to the members of the Team for their
services in connection with the implementation of the Study

(5) to provide necessary facilities to the Team for the remittances as well as the utilisation of the
funds introduced into Papua New Guinea from Japan in connection with the implementation of
the Study

(6) to secure permission for the Team to enter into private properties or restricted areas for the
implementation of the Study

7)to secure permission for the Team to take all data and documents including photographs and
maps related to the Study out of Papua New Guinea to Japan, and

(8) to provide medical services in case of necessity. Its expenses will be chargeable to the members
of the Team.

2. The Government of PNG shall bear claims, if any arises, against the members of the Team
resulting from, occurring in the course of, or otherwise connected with, the discharge of their duties
in the implementation of the Study, except when such claims arise from gross negligence or wilful
misconduct on the part of the member of the Team.

3. The Waterboard shall act as a counterpart agency to the Team and also as a coordinating body in
relation with other governmental and non-governmental organizations for the smooth
implementation of the Study.

4. The Waterboard shall at its own expense, provide the Team with the followings, in cooperation
with other organizations concerned:



(1) available data and information related to the Study,
(2) counterpart personnel,

(3) suitable office space in Port Moresby,

{4) credentials or identification cards when needed.

Vi UNDERTAKING OF JICA

For the implementation of the Study, JICA shall take following measures:
1. to dispatch, at its own expense, the Team to PNG, and
2. to pursue technology transfer to counterpart personnel in the course of the Study.

IX CONSULTATION
JICA and the Waterboard will consult with each other in respect of any matter that may

irise from or in connection with the Study.

oty



Appendix 1 (1)

STUDY AREA
Site Province Provincial/District.
Popondetta Oro Provincial town
Daru Western Provincial town
Bereina Central District town
Kupiano Central District town
Kwikila Central District town
Finschafen Morobe District town
Mutzing Morobe District town
Oro Bay Oro District town
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TENTATIVE STUDY SCHEDULE

MONTH 1] 2] 3] 41 51 6] 7] 8] 9{10[11{12{13]|14|15] 16
WORK
N ]
PNG
WORK
v | 1 [ O
JAPAN
REPORT
PRESENTATION | A A Al A
IC/R IT/R DF/R|F/R
IC/R : Inception Report
IT/R: Interim Report
DF/R: Draft Final Report

F/R: Final Report
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&%} 3. Minutes of Meeting

MINUTES OF MEETINGS
FOR
THE STUDY
ON
INVESTIGATION AND DEVELOPMENT
OF
UNDERGROUND WATER SOURCES
FOR
WATER SUPPLY SYSTEMS
IN
PAPUA NEW GUINEA

Agreed upon between
Papua New Guinea Waterboard
And

Japan International Cooperation Agency

Port Moresby, December 20, 1999

;A; AR &.T,

Patrick K. Amini Kobayashi Katsumi
vianaging Director Leader, Preparatory Study Team,
The Waterboard Japan International Cooperation
Agency (JICA)
Joe Kenken Mok

Acting Assistant First secretary
Foreign Aid Management Division
Department of Planning and Monitoring



In response to the request of the Government of Papua New Guinea (hereinafter referred to
as "the Government of PNG"), Japanese Preparatory Study Team (hereinafter referred to as "the
Team ") was sent by Japan International Cooperation Agency (hereinafter referred to as "JICA")
to discuss with The Waterboard, the Scope of Work (S/W) for the Study on Investigation and
Development of Underground Water Sources for Water Supply Systems in Papua New Guinea
(hereinafter referred to as "the Study").

The Team carried out the field survey on the study area and had a series of discussions
with the officials of The Waterboard from 10 to 20 December. The following matters were mutually
confirmed with regard to the S/W signed on 20 December 1999 in Port Moresby. The list of
attendants of the meeting is shown in Appendix.

1. Study Title

Both sides agreed that the title of the Study would be "the Study on Investigation and
Development of Underground Water Sources for Water Supply Project for District Towns in Papua
New Guinea" as described in the S/W.

2. Target year
Target year shali be decided during the course of the study between main study team and

The Waterboard.

3. Study areas for feasibility study
Study areas for feasibility study shall cover on Popondetta and Daru.

4. Steering Committee
The PNG side would organize the steering committee for smooth implementation of the
study and effective use of the study results.

5. Counterpart personnel
The Waterboard would assign appropriate counterpart personnel.

6. Technology transfer

The Waterboard requested that JICA would hold seminars and workshops during the
course of the study to transfer technology. The team assured fo convey the request to JICA
Headquarters.

7. Counterpart training in Japan

The Waterboard requested that JICA provide counterpart training in Japan, The team
assured to convey the request to JICA Headquarters for further consideration. However, The
Waterboard was informed that it would be difficult in fiscal year 2000.

8. Office space
The Waterboard expressed that it would be difficult to provide office space in Lae as the

base station due to the budgetary constraints. The team assured to convey the request to JICA
Headquarters for further consideration.

9. Vehicles
The Waterboard expressed that it would be difficult to provide vehicles and drivers due to

F
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the budgetary constraints. The team assured to convey the request to JICA Headquarters for further
consideration.

10. Reports
The Waterboard agreed to make Reporis open to the public.



Appendix

List of Attendants

{Papua New Guinean Side)
The Waterboard
Mr. Patrick K. Amini
Mr. Amo Mark
Mr. S. G. Nanayakkara
Mr. Sibona Vavia
Mr. Benny B. Bobola

Department of Planning and Moniforing
Mr. Joe Kenken Mok

(Japanese Side)

Embassy of Japan
Mr. EDAGAWA Mitsushi

JICA Papua New Guinea Office
Mr. HOSHINO Akihiko

The Preparatory Study Team
Mr. KOBAYASHI Katsumi
Mr. YASUMOTO Takafumi

Managing Director
Engineering Manager,
Engineering Division
Principal Engineer,
Engineering Division
Principal Engineer,Planning
Engineering Division
Graduate Engineer,
Engineering Division

Acting First Secretary,
Foreign Aid Management Division

Second Secretary

Assistant Resident Representative

Leader
Study Planning
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The Waterboard
Mr. Patrick K. Amini Managing Director
Mr. Amo Mark Engineering Manager,
Engineering Division
Mr. S. G. Nanayakkara Principal Engineer,
Engineering Division
Mzt. Sibona Vavia Principal Engineer,Planning
Engineering Division
Mr. Benny B. Bobola Graduate Engineer,
Engineering Division
Mr. Joel Walter Manager,

Popondetta Office

Mr. Thomas Chee District Manager
Lae Water District
Mr. Eliud Mayarom Acting District Manager
Lae Water District
Mr. Peter Mitchell Principal Engineer, Operations

Operations Division, Lac Water District

Mutzing District

Mr. Jhon Nichoras District Administrator

Mr. Dalcia Woiceo Rural Development Officer
Mr. Philip Aron Council President

Mr. Harry Nalepish Council Manager

Finschafen District

Mr. Kepas Waninata District Administrator
Mr. Noah Leuleu District Officer-in-Charge
Mr. Ricther Posah Health Inspector



Kupiano District
Mr. Absalom Kasokason

Kwikila District
Mr. Koi One
Mr. Bavero Novera

Mr. Nicky Gorua

Department of Planning and Monitoring

Mr. Joe Kenken Mok

Mr. Jhon Kol

Department of Health
Mr. Enoch Posannai
Dr. Genandrialine L. Peralta
Mzt. Joel Icolaw

ADB
Mr. Helmut S. Marko

AusAID
Ms. Violeta Kuenne
Mr. Fred Posenu

EU

Mr. Dipl. Ing. Robert ZIEGLER

PNG Forest Authority
Mr. Don Baket

JICA /877 - Za—F=T
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Fujita Corporation

Health Inspector

District Administrator
Water Operator
Department of Works
Patrol Officer

Assistant Secretary,
Bilateral Programs Branch,
Foreign Aid Management Division
Programmes Officer(Japan Desk)
Bilateral Programs Branch,
Foreign Aid Management Division

Director
Environmental Engineer( WHO)
Technical Advisor

Project Implementation Officer, PNG
Office of Pacific Operations

Second Secretary
Development Officer

Advisor(Civil Engineering), Security Officer

Programme Manager,
Tree Plantation Branch,
Forest Management Division
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Wwe B Project Manager,
The Project for Reconstruction of Umi
Bridge Along the Highlands Highway
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QUESTIONNAIRE for PNG WATERBOARD

1.GENERAL

1) Water supply related data / informations
0 O O O Name of authorities concernd, related lows and regurations, standards
0 0 O O O Geological Survey

:water resources  :surface / river :groundwater

:(general)

O : Bureau of Water Resources,Department of Environment & Conservation

study / research
development :

conservation :

water rights Water Resources
water works Various Bodies
water quality Department of Health

water supply

2) Socioeconomic Statisttics of each target study areas
Oooo  (With which authority(ies) data / informations are available?)

00000 Population statistics — National Statistics Office
00000 Economic Indication

00000 Industrial statistics

O 0000 Infrastructual development conditons, service status quo
00000 Statistics with regard to health & sanitation

3) DDP of each target study areas — Each Provincial & Local Governments

4) Environment management

O 0000 Authorities concernd, Related Lows and Regurations, Standards

00000 System/implementation procedure of EIA  Department of Environment & Conservation.
O000DOO00000O0O00ooODo0O0oDboOoOO0noDgO-water Resources

0000000000000 000O0DO000O0DO0O00ODOod-Environment
0370



2. The Waterboard
O O O O O Organizational chart of H.Q. and study related Branch offices
0 OO O O Annual Report
O OO O O Tariff system
0 O O O O Standards for water supply facilities

00000 Otherrelated information including operation and maintenance system
3. Geology, Meteorology, Hydrology, Topography and Basin Drainage

Aerial Photo / Satellite Image _ )
. ational Mapping Bureau
Topographical Map
Meteorological Data
including location map of observation stations ) )
ational Weather Office
whether available for the last 10 years or more
Hydrogeological Map and Data
including location map of observation stations
Beological Survey

whether available for the last 10 years or more

Basin Drainage
Ijvmer Resources

Rate of Runoff
Contour Map of Piezometric Level and its Fluctuation
Geophysical Exploration Data [—
Data of Drilling and Test for Well around the Area

Reports including Pumping Test
Inventory of Wells around the Area Gedlogical Survey
Location Map

Specification of Well

Monitoring Data I
O000D000D00OD0O Discharge Ratio
00000 Inventory of Spring around the Area

0380



4. Local Company, Agent and their unit cost
Drilling
Consultant
Geophysical exploring and Logging [—
Survey
(General) Construction
Drilling Tools and Materials
Water Quality analysis Yellgw Pages
Pumps

Water Well Construction

Water Pipes | —
Car Rent / Lease Services

Office Equipments, Furnitures

0390



BE # B O & K FEATHRM
1 |PNG Waterboard Corporate Plan 1999-2003 The Waterboard
2 |PNG Waterboard Strategy for The Future 2000-2004 The Waterboard
3 |Capital Investment Programme 1998-2002 August 1997, The Waterboard
4 |Popondetta #AkFE, MEMER UBREIE The Waterboard
5 |Popondetta XEMEEFGE. (LEWENIEL 1 AD) The Waterboard
6 |Popondetta JiZ% EEm KA ) FAF The Waterboard
7 |Revised Manual Popondetta Water Treatment Plant SRAF The Waterboard
8 |Popondetta Town Water Supply Exploration Borehole(Draft Report) Geological Survey,Department of Minerals and Energy
9  |Daru #A7KEFEME The Waterboard
10 |Dam Water Supply Facilities Investigation Report The Waterboard
11 [Grandwater Investigation at Daru o Geological Survey,Department of Minerals and Energy |
12 |Finschafen Rural Water Supply(Interim Report) 1988,1,12
13 |Investigation of Water Supplies in Morobe District Department of Public Works
14 {Preliminary Appraisal of Groundwater Resources,Markham Valley Geological Survey,Department of Minerals and Energy |
15 |Analysis and Evaluation of Well Test Data,Bereina Station Geological Survey,Department of Minerals and Energy
16 [Proposed Kwikila Grandwater Basin Investigation Geological Survey,Department of Minerals and Energy
17 |Grandwater Investigation for Kupiano Water Supply(Report 13/23) Geological Survey,Department of Minerals and Energy

1Y NEBE C9 BB



EH 2 & K

RATHER

18 |National Health Plan 1996-2000 June 1998,National Department of Health

National Health Plan Volume [l (Provincial Health Profailes 1995-1998) Draft National Department of Health Note:Draft-For Discussion
19 |13.5.99 Purpose Only

National Department of Health in collaboration with Who

20 | Drinking Water Quality Standards and Implementing Guidelines for PNG Note:Draft-For Discussion Purpose Only
21 | TR RS PNGIEE National Department of Health
22 | % District??Health Insector® 5 8l National Department of Health
23 | &Statistic (BIREREE) National Statstical Office
24 |[District Five Year Development Plan (£-District) EAF & District

‘Water Supply and Sanitation Sector Study PNG
25 |Briefing Notes for Decision Makers / Final Report March 1996, ADB
26 |Provincial Water Supply and Sanitation Project/ Inception Report KAFE  |October 1999, ADB
27 iSector Survey(Water Supply and Sanitation) ¥ Uncertain Name RAF EU
28 |Papua New Guinea Program Profiles 1998 AusAID
29 |HoREE (HERK BEE (5)
30 {The Goverments of Papua New Guinea FAF  limaps, HRMFHA
31 (87T - Za—-FZ7EEME (12,450,000
32 | & District 1:100,00031 5 National Mapping Bureau
33 |Popondetta Kupiano Bereina 1:50,0003 X National Mapping Bureau
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FATHER

34 |Popondetta 7 ERIE (1:4000) The Waterboard
35 |Darn b REEIE (1:4,000) The Waterboard
36 |Finshahafen F 78 EIE (Reservoir Site and Intake Structure Detailes) The Waterboard
37 |Finshahafen F7XEEIME (General Arrangement Sheetl) The Waterboard
38 |Finshahafen X8 ME (General Arrangement Sheet2) The Waterboard
39 |Kaiapit E7KE (Reticulation General Arrangement) The Waterboard

40 |Earthquake map of the PNG region 1964-95 RAZFE  |Port Moresby Geophysical Observatory(E BT BT EZFTA)

41 |4 Provinces DREREEE #* Geological Survey,Department of Minerals and Energy
February,1999 Geological Survey,Department of Minerals And

42 |The Groundwater Potential of Daru Island Western Province:Desk Study Energy:Report prepared for The Waterbord

43 |Rainfall Network Stations National Weather Office

Mean Monthly, Annual and Extreme Temperature Characteristic(All Years 1973~

44 11998 : Port Moresby, Lae, Daru) National Weather Office

45 |Monthly and Yearly Rainfall (1977-1993 : Popondetta) National Weather Office

46 |Basin Drainage Raie of Runoff FAFE Water resources, Depariment of Environment and Conservation
Enviorment (Water resources), Department of Environment and

47 | Systems/Implementation procedure of EIA RAF Conservation

43

Rroject Proposal:Zumim and Tumua Reticulated Water Supplies,Kaiapit
District, Morobe Province (For Possible Fiunding by Various Donor Agencies)

January 1996

49

Feasibility Survey Report for Gainaru - Mutzing Station Water Supply Project

Kaiapit District Administration Morobe Province

Augist 1999,Community Development & Consultancy
Services,Lae PNG




	表紙
	序文
	調査対象地域位置図
	目次
	第１章 事前調査の概要
	１－１ 要請の背景
	１－２ 事前調査の目的
	１－３ 調査対象地域
	１－４ 相手国受入機関
	１－５ 事前調査団の構成
	１－６ 調査日程
	１－７ Ｓ／Ｗ協議概要
	１－８ 関係機関・他援助機関協議概要
	１－９ 団長所感

	第２章 調査対象地域の概要
	２－１ ポポンデッタ
	２－２ オロ・ベイ
	２－３ ムチン
	２－４ フィンシュハーフェン
	２－５ クウィキラ
	２－６ クピアノ
	２－７ ダル
	２－８ 調査環境全般

	第３章 本格調査への提言
	３－１ 調査項目
	３－２ 要員計画
	３－３ 調査実施上の留意事項
	３－４ 調査工程

	資料
	１．Terms of Reference
	２．Scope of Work
	３．Minutes of Meeting
	４．主要面談者リスト
	５．質問表及びその回答
	６．収集資料リスト




