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CHAPTER 12 MANAGEMENT OF PILOT PROJECT
12.1  Local Contractor

. 1} Drilling Contractor

These companies had to have the advantage of mobility to each Area. Since there was no
geoelectric logging company in PNG, an Australian firm and another third world country firm
were considered and in the end a Thailand company was selected based on cost performance.

The drilling and geoeiectric contractors are as listed below shown in Table-12.1.

' Table-12.1

Selected Drilling and Geophysical Logging Contractor
Study Area Province Drilling Contractor Company Geo-electric
Location Contractor
Bereina, Kwikila, Kupiano, | Central Central Drillers Ltd | Port Moresby | Siam Tone, Thailand

Daru

Popondetta, Oro Bay 1&2, | Oro (Northern) | New Britain Drillers | Kokopo Siam Tone, Thailand
Finschafen 1 &2 :
Morobe Paradise Drillers Lae Siam Tone, Thailand

Mutzigg

Conceming technology and skills for groundwater development the Study Team carried out the
evaluation of concerned drilling companies and the geophysical logging company as follows

{ Table-12.2).

Table-12.2  Summary of Evaluation of Concerned Drilling Company
' 1. Central 2. New 4, Paradise 3. Siam
Drillers Britain Drillers Tone
_ Drillers (Logging)
L.Equipment O © VA @)
2. Technique O © O O
3.Drilling A ®) O -
4 Geological ©*1 @] A A
5.Pumping Test A ) A -
6.Logging - - - O
| 7.Reporting ©*1 ©*2 VAN O
©Very Good QOGood AFare X Notgood — Notconcerned

* 1: Supported by PNG Geological Survey
%  2: Supported by Douglas Partners, Australian Consultants

2)  Construction Companies in Papua New Guinea

In Papua New Guinea, local builders are not few, but most of their experiences are small to
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medium-scale constructions. If these local builders are o conduct large-scale construction,

they must employ various special engineers individually.

For most buiklers and subcontractors, Australian or Philippines are engaged in management such
as site managers, and Papua New Guinean people are engaged in labour under their management
as field-workers.  Since technical workers who have special skills are few in general,
technological guidance is necessary in line with the method of construction adopted in the Pilot
Project.  Especially, the dispatch of skilled workers from each special trade is indispensable for
the panel tank which is adopted as the water tank type and for the solar generating system in this

Pitot Project,

The use of construction equipment such as backhoes, graders, and cranes are effective for
cfficient construction of the water supply facilities, Therefore, it is necessary to consider the
kind and availability of the construction equipment that the builder has, and the situation of

access to the sites.

A suitable general contractor for implementation of the Pilot Project was selected based on the
above-mentioned Papua New Guinea's construction circumstances. The selection of the
company was done carefully bascd on criteria that consist of adequate number of engineers,
business scale, experiences, results, and financial situation.  The under mentioned items were

examined in the qualification examination.

1) Performance records concerning construction works of more than Aus$500,000 in Papua
New Guinea

2 Contract amount in the last financial year showing an amount more than Aus$ 10,000,000
regardless of domestic or averseas works

3) Similar experience in coustruction works for water supply facilities (including subcontracted
works) in the last ten years, regardless of domestic or overseas works

4) Financial statement for the last two consecutive annual terms showing sound financial status

5). Key personnel who will be assigned to this construction works and qualification of these key

personnel showing their capabilities and experiences {or the works

In this Study, the construction company judged to be appropriate was selected for the facility
construction work of the Pilot Project through the qualification screening above-mentioned and

evaluation of the cost estimation.
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122 Supervision of Pilot Project
1) Objectives of Pilot Project

There are mainly three objectives in this Pilot Project.

(D To cxamine the improvement in water supply systems suggested in the master plan and make
recommendations for other areas for future reference;

@ To improve the water supply systems in Bereina, Kwikila and Mutzing;

@ And to transfer the skills and technologies for construction, opération and management of

water supply systems to the counterpart, PNGWE.

2) Stakeholders of the Construction Works in Pilot Project -

According to the objectives listed above, considerations were made to transfer the technologies
and skills for construction works to the PNGWRB during the construction works.

Supervision

\ 4
Sacial Construction Coordination
. . of of
Coordination Water Supply System Administration

A

Cooperation
from

Beneficiaries

Fig.-12.1 Function and Roles of the Construction Works
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The system of the construction works was described the above in Fig.-12.1.

Stakeholders were involved in each role(s) as shown in Fig.-12.2 below.

-

Formal Sector
< Residents in Town

* Residents in Settlement of Compound

Informal Sector

* Residents in Villages

- Residents in Settlement of Compound / @

4 . ] . ' } Ty
Supervisor of Pilot Project Construction
JICA Study Team @ PNG Waterboard
y —P
N 4
) @ ®
Social 4 Construction N /Administration\
Coordination of '
Water Supply Provingiil
) rovincia
NGO Sy stem Government
Construction
Community Company Provincial
Organizer Administrator
4
L ) \_
v© la
4 Beneficiaries N

[ —P> Local level

Government

(DTechnology Transfer
(@Supervision
{(DCoordination

@Understanding & Cooperation
&Coordination
®Arrangement

Fig.-12.2 Relations between Stakeholders in the Pilot Project

12 -
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123 Implementation of the Construction Works

How the contractors play their roles is one of the important factors to influence the success of the
construction works. The following Organisation system was structured for smooth performance of

construction works.

"~ Supervisor = - Project Manager
- JICA Study Team ~ (Prime Contractor)
PNG Waterboard
A.'ssistant'Prbjec.t Mana'gei' Assistant Projeét Maﬁa'ger
| _ ]
Chief Engineer - . Chief Engineer
(Plumbing) . (Building)
| ]
Pipe ' S.urveyin.g Building Mechanical Contracts
Works S Worker Worker Administrator
Foreman Foreman Yoreman . - Foreman l : '
il l I L
Clerk
Workers Workers Workers Workers
L Sub Workers L Sub Workers
From a Project Site From a Project Site
Fig.-12.3 Organization Chart of the Construction Works

12.4  Supervision of Construction Works

The supervision of the works: The engineers of the JICA Study Team and PNGWB supervise
implementation of the Pilot Project. They are based in Port Moresby, and visit the sites in turns.
They visit each site once a week and/or 2 weeks. The guideline for the supervision is described in

Table-12.3 next
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Table-12.3

Guidelines for Supervision of Pilot Project

Activity

Guidelines

1 Regular meeting

Timing and venue

Saturdays after Paydays (once every two
weeks) o

The accommodation of JICA Study Team or
PNG Waterboard office

Contents of discussion

v
v
v

Progress of the construction works
Check on the schedule
Check on the construction works -

Timing and venue

The end of every month, on site

2 | Monthly meeting Contents

v
v
v

Discussion of the progress in the month
Check on'the schedule next month
Check on the safety measures

Timing and venue

When necessary, on site

3 | Technical meeting Contents

v
v

Technical discussion :
Check on methods for construction

Timing and venue

When necessary, on site and laboratories

v Test for materials
v Soil penetration test and soil test
Presence for tests v Reinforcing bar arrangement test
4 . . ¢ Concrete compression test
and inspections Contents ¥" Concrete placing test
v Water pressure test
¥ Water filling test for tanks
v"_ Partial inspection of constructed facilities
Approval for Timing On the event of meetings
5 Shop drawings - v Issuing shop drawings
and Contents ¥ Approval for matecial samples
Instruction letters ¥ Issuing instruction letters
Co-ordination Timing When necessaty
6 with _ v" Discussion with the related agencies
Relating agencies Contents ¥"  Submission and acceptance of letters

12.5 Security Management

The Study Team requested the contractor for construction works to take necessary measures for

security management. Regarding the security management, the Japanese Contractor gives the

following instructions to the workers.

1) Safety Meetings

A meeting is held once every two weeks.

The security measures are instructed.

2) Safety Instructions
3) Safety Checks

Instructions to new workers.

Instructions to handle harmful materials.

12-4
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Since robberies have frequently occurred ncar Port Moresby and Bereina, three to four policemen
should be allocated in the construction sites at all times.  Also, there are possibilities to be attacked
by “Rascals”, groups of robbers with weapons. such as knives and guns, on the access roads.
Therefore, it is recommended that policemen be always accompanied, especially on the way to

Bereina.

12.6  Schedule of Pilot Project

The following is the schedule of Pilot Project including the Water Vending Units in Daru and the

procurement of materials for Binaturi villages. The construction works were carried out by two

Teams.
Table-12.4 Construction Schedule
Pilot Site FEB MAR APR MAY JUN JUL
Bereina :rﬁ e - AL '“q.znmzz; ST
Daru
Binaturi

The period of construction works in the Pilot Project is 25 weeks from late February 2001 to the
middle of July 2001. This period is not necessarily enough in the conditions of Papua New Guinea

where there are various unpredictable factors.

The main factors which caused the delay in the schedule could be attributed to the delay of legal
'processes for deteriorated conditions of the access roads due to heavy rains and floods; the delay of
electric installation works by ELCOM; land issues, especially changing opinions of the villagers;

and so forth,

Regarding the land issues, there are possibilities that land owners and /or any other concerned parties
may raise additional issues even after the construction works started. These are also attributed to
the historical problems between the Government and the landowners. Because of these unpredictable

factors, the construction works should be ready for flexible adjustment with several options.

The construction works started in the mist of this situation. The progress of works has not been
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scriously diverted from the initial schedule cxcept for some minor problems caused by the

deteriorated access roads and land issues, The implementation of the construction works was

scheduled as shown in Table-12.5.

Final Report — Summary Keport

12-8



6-2l

Table-12.5

‘Construction Work Schedule

DATE

Month

- JAN: -

T MAR

APR_

"MAY

- AJUL

Number of Week

3

10

11 1 12113 1415

18

19

20 | 21 ; 22 | 23 | 24 } 25

27

BEREINA

Instailation of submersible pump

Solar power generation system

Pumping house

Fenge and Gate

Mr. Yoshikawa

Rising main pipe | | ! i ) ; : ‘ ! : pemmmn : . ‘
Water storage tank | | i i ' 5 ; : : 3 ; 5 ! 3 ‘ : 3 ‘
Distribution pipe | | | 5 : | ; ? i ! E O —
Public faucets NN L L e
Rehabilitation of pipeline | | ‘ i : ; : 3 : i : f i 3 EE——
Instalfation of submersible pump | : f : ? ! . 5 f : i | ——
Wiring ELCOM power fine ;1 I L A _
Pumping house f | oo ;o m T — o A massm—] ! : ‘ i :
é Fence and Gate | 5 e ! i ' ! ———c—— : f :
X {Rising main pipe f ; R — j ‘ ‘ .
5 Water storage tank 3 3 i i ! ——————————— . : i ‘
Distribution pipe i X ; : : 5 M—— 3 1 3
Public faucets ! : i | ‘ f pus— : i :
Rehabilitation of pipeline ! : ; . i i i M— ‘ ‘
Installation of submersible pump 3 f i ; : : : ; 1 ‘ : Sap—
Diesel engine generator ' | : 3 | | : 1 :; : -
¢y {Pumping house ; ; . | W .
Z {Fence and Gate f : ; ; i ‘ SRE———— ‘ 3 | ; I : ——
E Rising main pipe | ; i : ‘ : i Ja—————_ .1 : : -
g Water storage tank f ' i | | ‘ : ; : m :
Distribution pipe i : : i — :
Public faucets ; . ‘ i : ; i ‘ AN
Rehabilitation of pipeline ; 1 ; : : : f [
i ] i ; 1 . i B N . N
DARU v— I : ; : T ——
Water vending unit ; | | ; i f : : .
BINATURI Rain water collection : ; ‘: i : M
: ‘ T :
1 Mr. Kagawa . X : ' .
2 | Mr. Takamatu ! { : '
3_| Mr Suginaga : ; : f .
4 1 Mr. Christophar : : ! ; i
B Mr, Fm ! ] j
(] Mr. Ishii n { ——
7 | Mr. Kimishirma v !
8
g

Mr. Matsuoka
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CHAPTER 13 OPERATION AND MAINTENANCE
13,1 Operation and Maintenance of Water Supply Systems

The PNGWB has much experience in running water supply plants in urban areas, and has a number
of properly educated and trained staff. The PNGWB in Lae District can be an example to show its
capacity where the operators are operating and maintaining the plant in 3 shifts, 24 hours a day.
The PNGWB does not have experience in supplying water to rural areas. In the Pilot Project Areas,
the statfs of the Department of Works (DOW) have operated the existing facilities, and there are not
many operators properly trained. Therefore, it is expected that the ways of operation and
maintenance in these Pilot Project Areas will be the proper models of rural water supplies for
PNGWB. |

The water supply systems in Bereina and Kwikila are managed under the Southern Regional Office
of Custormer Services Division, while that of Mutzing is under the Northern Regional Office as

shown in Fig.-13.1

PNG Waterboard
CUSTOMER SERVICES
Executive Manager
GR 15
High Land Southern Northern
Regional Office Regional Office Regional Office
Regional Manager Regional Manager Regionai Manager
- GR 14 ' GR 14 .. GR1
| 1
Water District Water District Water District
BEREINA KWIKILA, MUTZING
Facility Operator Facility Operator * Pacility Operator
S GRT g arR7. . . S GRY
Fig.-13.1 Management of water supply systems in PNG Waterboard

The following points are important for the daily O&M.

1) Continuous training and education to the operators

2) Technical supports from the Regional Offices of PNGWB in the event of breakdowns and
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renovations of the systems
3) Co-operations from the Provincial and Local Level Governments regarding the campaigns for

the consumers in order for them to use the systems properly

Continuous training and cducation to the operators can not only improve their abilities but also
encourage their motivations and responsibilitics for their dutics. Immediate actions from the
PNGWB in case of breakdowns and renovations can make the consumers trust the systcms, which
encourage them to pay the water tariffs, and thus lead to more reliable systems. To encourage
proper uses of the systems and avoid the thefts and vandalism, the campaigns are necessary with the

co-operation of the Provincial and the Local Level Governments.
13.2 O &M Manuals

The PNGWB is currently using its O&M manual. However, these manuals are originally prepared
for urban water supplies, and not necessarily suitable for rural water supplies. Therefore, “Operation
& Maintenance Manuals for Water Supply System” were newly composed for each of the Pilot
Project Areas. The following four points were considered when the new O&M manuals were

composed.

1} To describe the structures and the specilications of the water supply systems clearly;
2) To describe the routine works using check lists;
3} To make the manuals easy to understand;

4) And to make the manuals a medel for the other sites.

The outlines of the O&M manuals prepared by the Study Team for the Pilot Project are shown in the
Supporting Paper.
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CHAPTER 14 TECHNOLOGY TRANSFER

14.1 Technology Transfer

One of the objectives in this Pilot Project is to transfer technologies in terms of the water supply
system to the PNG side. The persons to whom the technologics are to be transferred are the
counterparts of this Study in the Technical Services of PNG Watcrboard (PNGWE) and the operators
of the new water supply systems, Especially, for the counterparts from the PNGWE, the JICA Study
Teain paid attentions to et them become involved during the whole period of the construction works

including the preparation. The summary of the technology transfer is described in Table-14.1 below.

Table-14.1 Contents of the Technology Transfer

Target Person Contents of Technology Transfer
Groundwater -+ Geophysical survey & sclection of test drilling points
Development & + Puniping test & evaluation of groundwater potential

Water Resource Yolume of water production and water demand in water

Planning " source planning

Seiection of intake facilities & pumps

Technical Designing of the v How to formulate water supply plans
Services Facilities v How to design water supply facilities
¥ How to supervise the progress of the construction works
Supervisionof the | v How to supervise the safety measures
Construction Works | v*  Discussions with the relating agencies
v Co-ordination for land issues
0&M ¥" How to operate, maintain and manage the systerns
_ ¥"  How to operate the pumps and the chlorinator
Operators O&M ¥ How to carry ont the daily checks of the systemn
v

How to record and report the daily data

The skifls on how to operate and maintain the water supply systemn are to be transferred to the

operators during the operation tests before the hand over of the systems to the PNGWB.

Morcover, the 2 counterpart engineers from PNGWB joined the JICA’s counterpart programme in
Japan in April 2001 and August 2001, respectively. They had an intensive training program
including groundwater development study, water supply master plan, design of water facility and
discussion with operation and maintenance of several water supply plants, and decpened their

integrated knowledge about water supply technologies in Japan.
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14.2 Instructions for the Operations

Instructions will be given to the staffs and enginecrs of the Technical Services and the Customers
Services, PNGWB as well as the operators at the Pilot Project sites, The instructions include how to

operate and maintain the water supply systems,

The staffs and engineers from the Technical Services of the PNGWB have been involved in the
Study from the beginning, whereas the staffs from the Customer Services are also involved in the
O&M after the completion of the Pilot Project construction works. It is necessary to explain the

- concepts of the water supply systems and instruction to the staffs of the Customer Services during

the test operations.

The contents of the instructions for the Q&M are as follows, .

1) Outline of the water supply systcms and the water facilitics

2) How to operate and maintain the submersible motor pumps

3) How to operate and maintain the power sources, i.e. the solar generating system, the generator,
and so on.

4) How to operate and maintain the alarms

3) How to operate and maintain the chlorinator

6) How to operate and maintain the sand-separator

7) How to adjust the valves

The O&M Manuals that were prepared by the Study Team counterpart should be effectively used for
the training of the operators.

14.3 The Seminar for 'i‘echnology Transfer

The Study Team conducted the Seminars for Technology Transfer at Daru, Lae and Port Moresby in
October 2001.

1} Seminar at Daru, Apostolic Church Hall on October 4, 2001
2) Seminar at Lae, Conference Room of Lae International Hotel on October 9, 2001

3) Seminar at Port Moresby, Conference Room of Airways Hotel on October 16, 2001

The Seminar was aimed at introducing the results of the Study and facilitating technology transfer to
the Papua New Guinean side concerning the respective technical fields covered by the Study. The

locations of the Study Arcas namely two Provincial Towns of Popondetta and Daru, and six District
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Towns of Bereina, Kupiano, Kwikila, Finschhafen, Mutzing and Oro Bay, and convenicnce to the
participants to attend the Seminar from the respective Study Areas were considered. These Seminars
were effective to realize exchange of ideas and to confirm mutual understandings of the Study. More
than one hindred persons in total participated including the representatives of National Planning and
Monitoring, PNGWB, Provincial Government, Local Level Government and the communities {rom
the Binaturi Villages. The list of participants to the Seminars is shown in Data Book, Record of
Seminar 2001.
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CHAPTER 15 PROJECT EYALUATION
15.1 Environmental Evaluation

This Study involves groundwater development for water supply systems. Considering environmental
points of view, the water supply project for District Towns is not a huge project to affect the
environment seriously, However the water supply system should be sustainable operated and
managed in long terins of 10 to 20 years. Therefore, the three items related to groundwater pumping
as follows should be monitored.

1} The influence from existing boreholes on water level changes by the groundwater pumping

2) The saline water intrusions by groundwater pumping near the sca coast

" 3) The land subsidence by groundwater pumping for water supply system

On the other hand, considering District Town water supply there are no serious environmental affects
by the implementation and operation of the Project. However, the stable water supplies to District
Towns and surrounding villages are increasing wastewater in the areas, and therefore, environmental
sanitation should be considered by the inhabitants themselves. This District Town water supply
projéct including groundwatér dev.elopmem‘can improve the situations in reducing the labour work
of women and children in carrying water, increasing living standards due to steady and safe drinking
water, and increasing economic activities in the Study Areas. This watcr supply project invites more

positive benefits to the people.
15.2 Evaluation on Organization and Institution

Concerning water supply and sewerage services in the Provincial Towns, PNGWB has been making
efforts to improve the service continuously.  Financially PNGWB has a self-contained status and is
making an appropriate profit while other CSAs are heavify depending on the governmental financial
su.ppért. When the entire institution of PNGWB is focused, it is observed that more cfficient
service and more effective contact with the users .are encouraged under the organization’s strategy.
“In this Stﬁdy, the Study Team recommended to PNGWB to promote the District Towns with new
water supply systems as new Areas. The Pilot Project was implemented confirm the feasibility of
the recommended policy. During implementation of the Pilot Project, the problems were verified
and the applied organization & institution were evaivated. PNGWB hardly had this kind of
experience to start up a brand new water supply system, and for the Technical Services Division that
was in charge of thiS Study, implementation of this Pilot Project was a good opportunily to get

valuable knowledge and experience. Especially the applied approach of holding open discussions
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with the stakeholders such as the local governments and residents in the workshop during the
planning stage and keeping frequent communications with the relevant agencies in the central
government like DNPM and ORD is assumed effective when similar projects are implemented by
PNGWB. It is considered that these knowledge & experience were absorbed within PNGWB,
Renovation of the Customer Service Division is oh-going as mentioned above, and.function of the
Regional Office and its head, the Regional Manager is expected to be effective. Among the sites of
the Pilot Project, Mutzing is controlled by the N(;rthern regional Office which is located within the
'PNGWB's Lae Water District Office, and on the other hand the Southern Regional Office which
covers Bereina and Kwikila has not received the appointed Regional Manager yet. The Southern
Regional Office is to be set up within the headquarters of PNGWB in Port Moresby and: quick
preparation is expected. The entire PNGWB’s organization & institution has enough capacity to
satisfy the basic demands on technical issues for operation, management and maintenance of water
supply service. As a further development to sreinforce the organization & institution, ceaseless
efforts such as getting closer communications with the users, planning to achieve higher contentment
of the users, familiarization of proper use of water supply system and payment for water among the
users, etc. are required. Necessary action like an appointment of statf in charge of this function

within the Customer Service Division is suggested.
15.3 Technological Evaluation concerning Water Silpply Facility

1) Technological Evaluation

Construction of the new water supply facilities of the Pilot Project was completed in July 2001,
and the facilities were handed over to PNGWB. Although the new water supply facilities
improved water supply services in the target sites, not only new constructions but also the tasks
of PNG side for effective usage of existing facilities were included in the Pilot Project.  The
tasks of PNG side consist of the renovations of existing distribution pipelines, house connections

and new instailation of house connections according to the requests trom the residents.

These facilities are operated well although it is still in the period of trial run prior to the start of
official water supply services under the User Pay Policy. The situation of new water supply

facility in the Pilot Project in October 2001 is shown in Table-15.1 to 15.4 below.
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Table-15.1

Situation of Water Supply Facilities in Bersina

f[tems

Integrated Evaluation

Situation of the Operation
Excellent :

Solar
1 | System
Engine Generator

Generating
and Diesel

The solar generating system is operating well. A more efficient operation of
water supply system could be done and operating hour of the standby
generator which is sometimes used can be reduced by the accumulation of
data concerning the tendency in water consumption,

2 | Chlorination

Operating well

3 | Pipeline & Tap

Operating well. A minor adjustment of the valves and renewal of the
existing distribution pipes & taps are necessary.

‘Elevated Tank

i Operating well

5 | Public Faucet

Operating well. It is judped that continuous education and awareness
campaign to villagers concerning the maintenance such as cleaning etc. are
necessary because many unclean public faucets are observed.

Table-15.2 Situation of Water Supply Facilities in Kwikila
Items Situation of the Operation
_-Integrated Evaluation Excellent
1 | ELCOM Power Line | Operating well
2 | Chlorination - Operating weil i

3 | Pipeline & Tap

Operating well. However a more appropriate water supply is possible by the
adjustment of the valves and water consumption in each water supply area
based on data concerning the tendency in actual water consumption. Existing
distribution pipeline and taps should be renovated.

Plovaicd Tark

“Op'erating well

5 | Public Faucet

Operating well.  Daily cleaning is not sufficient. Tt is judged that
cortinuous education and awareness campaign to villagers concemning the
maintenance such as cleaning are necessary.

Table-15.3

Situation of Water Supply Facilities in Mulzing

Items

Situation of the Operation

Integrated Evaluation |

Excellent

Operating well o

| Operating well

3 | Pipeline & Tap

Operating well. A mwore appropriate water supply is possible by adjusting
the wvalves based on data concerning the tendency in actual water
consumption, and water consumption in each water supply areas. Existing
distribution pipes and an existing water faucct should be renovated.

4 | Elevated Tank

Operating \'-'r::ll'w'ww

3 | Public Faucet

Being well operated, and maintenance by the villagers is kept in good
condition.
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Table-15.4  Situation of Water Supply Facilities in Darn and Binaturi
Ttems . Evaluation

It is operating well. 1t is necessary for education and awareness on crime

L | Water Vending Unit prevention continuously.

Although the activities for construction of dug wells with village participation
is ongoing because of the influence of the rainy season, successful 6 bore
2 | Dug Well wells with hand pumps are operating. On the other hand, only 3 dug wells are
constructed. The construction work by the villagers was not easy under the
.condition where the groundwater level was high due to the rain,

“.3 Rainwater Celiecﬁé)ﬁ Operating well, 19 units completed

2) Installation of Water Mcter &Rehabilitation of Existing Pipeline

The operafion' of water supply services is based on the User Pay Policy. Installation of water
meters that is a part of the responsibilities of PNGWB has just began in the District Towns.
This is to install a water meter in each House-Connection that is a branch from a main pipeline.
" As there are newly contracted users in these Areas, prompt action to realize new
House-Connections including water meter and taps for mew customers is also necessary and
PNGWB is preparing this. .

The procurement of materials for these works are going on and these works are expected to be
completed by the end of October, 2001 in Mutzing. The works in Bereina and Kwikila are also
under preparation by PNGWB. The outline of works to imptove Unaccounted-for-Water (UFW)

and effective water ratio is shown in Tabie-15.5 below.

Table-15.5 Installation of Water Meter &Rehabilitation of Existing Pipeline

(DService Connection (New installation)
... From main supply pipe to water meter, Max. 25m length

(1)

‘Works concerning Water "
Charge Collection bg Metering ®H0usc Connection and Tap (New installation)

After water meter to yard tap or house tap

(DWash out of existing pipeline
, Th le and sand are washed out from existi line
Works concerning PRl ut from existing pipeli

(2)

Improvements of @Repalr and/or replaccment of ex:stmg pipeline
UEW and an Effective Water Ratio Repair of water leakage and replacement of damaged parts

on Water Supply (3Repair and/or replacement of House Connection and Tap
Repair of taps and replacement of damaged parts

The works mentioned above to improve the rate of metered quantity of water and rate of
effectiveness of water consumption are promoted by PNGWB.  “House Connection and Tap
(New instaliation) » and “Repair and/or Replacement of House Connection and Tap” are

supported by PNGWRB, althongh these works are the responsibility of Provincial Government and
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Local Level Government.
3) Situation of Operator’s Activity

The instailation of water meters and the rehabilitation of existing pipeline are progressing.
Therefore, the operation of water supply facilities in the period before the start of official water
supply services is on a trial fun without water charge collection.  This period provided good
opportunity for On-the-Job Training (OJT) to facility operators to become familiar with the new
facilities and their tasks. Facility operators received practical experience through the whole

operators” tasks including pump operation, adjustment of valves, recording and reporting.
a) Recording of Operation

The operation diary and the Log sheet are filled up by the facility operator at each Site. The
example of forms had been suggested in OM&M Manual by JICA Study Team, and PNGWB

made forms for each site based on the suggestion.

The facility operator fills up this form to record supply hours, operation time, discharge and
amount of watér supply in each Area.  The tendency and the characteristics of the water
consumption in each water supply area will become clear gradually from the accumulation of
these data. It is necessary to adjust the water supply hours and water-consamption based on

these tendencies and characteristics.

These concrete data as well as data on income and expenditure obtained from this Pilot Project
will become valuable basic information on water supply management system when PNGWB

develops the water supply service in other District Town in the future.
b) Control of Pump and Solar Generating System

Control of the solar g.enerating system installed in Bereipa is automatic and touching the control
panel is not necessary during usual operation.  However, it is necessary to record not only the
water consumption in each water supply area, but also the relation between insolation (or degree
of sunshine}, temperature, the amount of cloud and pump discharge during the actual operations.
It is necessary to take tendencies of the parameters such as insolation into consideration in
addition to the characteristic of the water consumption in each area for effective operation of the

water supply system.  The facility operator is accumulating this kind of record in Bereina.
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¢) Inspection of Residual Chlorine -

In three sites (Bereina, Kwikila, and Mulzing), the water disinfections by chlorination is done,
and the measurement of residual chlorine is one of the important tasks of the facility operator.
The facility operator inspects the water sample every day with the residual chlorine
measurement kit provided by PNGWB, The facility operator makes the chlorine solution by
mixing bleaching powder (chlorine powder) and water. It is.rcquircd to agitate the chlorine
solution several times in a day, bc_cause the solution separates in the tank gradually, and the

facility operator should pay attention on this point

Facility operator should understand and consider the situation of the water supply system when
he checks the residual chlorine. Support system from Regional Office that supervises each
site has been already gstablished.  Sampling for the Watcr quality analysié will be carried out at
the sitc by the personnel who are dispatched by the Regional Office, and regular water quality

analyses will be done every month after the start of official water supply services.
d) Regular Reporting

The radio, which the Study Team used during the Study period, was handed over to PNGWB for
setting up in Bereina and Kwikila where public communication means are not available.  This
radio equipment is expected to be used for daily reporting to tﬁe PNGWB hcadquartcrs in Port
Moresby effectively.

154  Economic and Financial Evaluation

In this Study, rehabilitation, construction and extension of the water supply systems at 6 District
Towns were cousidered.  As it is described in Chapter H), generally the revenue of this kind of
small-scale water supply system is not enough to cover the operation cost, and the financial
evaluation tends (o be severc.  All 6 District Towns showed negative the financial balance in 15
years of the target year.  However, if the Provincial Government’s subsidy is provided to PNGWER
in the amount which is equivalent to the amount of their budget being spent for current water supply
systems, the deficit made by the operation will be compensated to PNGWB and PNGWB and they
will be able to sustain operation of water supply service in these District Towns. Regarding the
fund for construction of the facilities, foreign Grant Aid and/or governmental Grant funding are

prerequisite for capital investment at the 1% Stage of the master plan. In this case the funds for the
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i‘nvcstment after the 2™ Stage and the cost for rcplaécmcnt of facilities and equipment shall be
secured from the ORD’s rural development fund and/or the PNGWB's surplus made in their
operation in Provincial Towns. The most serious problem is the fact that water supply service in
more District Towns means heavier financial burden for PNGWB, Therefore, the extension of
water supply service in District Towns shall have to be on a slow pace. If a system to aliocate
flexibly using the development fund for capital investment from the budget of the Central
Government is cstablished, the situation would change. However, cumenily the Central
Government faces a severe financial condition and it seems difficult to expect such change

immediately.

On the other hand, economic evaluation confirms that the economic benefit will exceed the cost if
the water supply system is run properly. Moreover, it is assumed that improvement of water supply
service will bring larger positive effects socially than the economic one. It is expected to contribute
to development activities in the Area and favourable economic effect caused by this development

would spread further.

15.5 Monitoring and Evaluation based on PDM

[n the first place, the main objective to make PDM is to introduce PCM methodology and build
mutual consensus for the Pilot Project, thus the utilization of PDM for the monitoring and evaluation
is not necessary the intent. Due to above-mentioned background, existing PDM is not appropriate as
it is for the monitoring and evaluation. In addition, the activities conducted by PNGWB have not yet
been completed. Considering such situation, it is recommended that PNGWR itself will evaluate the

Piiot Project later on.
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The Tentative Framework for the Evaluation is recommended as follows;

When | From six (6) months to onc?rcar after starting the normal operation. It is estimated around
~ | from July 2002 to December 2002.

Who PNGWE

What Bascd on five (5) evaluation criteria :

1) Relevance The issue of privatization is considered to be the most influential
factor,

2) Effective As for measuring the effectiveness of “Input”, “Plan of Operatmn
{Tentative Activity Plan)” will be referred. As for measuring the
effectiveness of “Output” and “Project Purpose”, the indicators in
the PDM will be referred.

3) Efficiency The ratio of inputs to outputs for the Pilot Project will be
compared with the ratio of other similar project,

4) Impact Unexpected positive and negative impact as the result of the Pilot
Project will be inquired. .~

5) Sustainability The budgetary sustainability is thought to be the crucial part of the
evaluation and actual disbursement from Province Governments
based on the agreement between PNGWB and Province
Governments will be an observable indication.

Other Contributing or | After reviewing above-mentioned five (5) criteria, it would be

Interfering Factors recommendable to inquiry other contributing or interfering factors
again. Even when “Project Purpose” is accomplished well, it is not
necessarily the fact that the activities conducted by the Project are
real or direct cause of the positive change.

Where | In PNG
How Based on PDM and PO (Tentative Activity Plan)

The main objective for making the PDM is to discuss the outline of the Pilot Project and cstablish
the consensus for the Pilot Project between JICA Study Team and PNGWB. In addition, the

introduction of Project management by the PCM is another one as part of technology transfer

activities. The PDM is thought not to be necessarily applicable for the monitoring and evaluation as
it is, because the consideration to the part of activities conducted by PNGWB were not given
adequately. It is thought that the limitation and shortfall of the PDM is clarified at the Technology
Transfer Seminar in the third field survey,

The shortfall or careful points of the PDM are thought to be as follows;
1) Project Period

The period of established PDM is from February to October 2001, which is the end of the field
survey period of JICA Study. When the PDM was made, the focal point was the period of JICA
Pilot Project. However, it is thought that the completion of all the activities by October 2001 is

not realistic. It will be required to readjust the appropriate timeframe after the third field survey.

Although tentative Plan of Operation (Tentative Activity Plan) has also been made based on the
PDM, it has not yet been discussed in detail between JICA Study Team and PNGWB. The
PNGWB was still inquiring the viable process for the Pilot Project including the required budget.
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2)

3

If it is necessary to refer them for monitoring and evaluation, it will be necessary to review the
tentative Plan of Operation and need certain consensus between JICA Study Team and PNGWB.

Monitoring and Evaluation

When the monitoring or evaluation is conducted for this Pilot Project, it is expected to apply five
(5) indicators that are common in PCM method: Relevance, Effectiveness, Efficiency, Impact
and Sustainability. However, it would be difficult to apply the above five (5) indicators at the end
of present Project period, '

~ As mentioned-above, it will be required to reconsider appropriate timeframe for the Pilot Project

and fix the suitable time for the evaluation. In addition, there would not be appropriate staff who

can use PCM Method for the monitoring and evaluation in PNGWB, and therefore it will be

required to supply some kind of technical assistance for it.

Applicable Scope of Established PDM

The PDM is prepared for the Pilot Project in Kwikila, Bereina and Mutzing, ‘Therefore, it does
not include the Pilot Project in Daru and Binaturi of Western Province. In addition, it should be
understood that it is designed for the Pilot Project and it is not intended to show the outline of
this JICA Study generally.
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Table-15.6

Project Design Matrix (PDM)

Project Titte: The Study on Groundwater Development for Water Supply Syslems in Papua New Guinea

Project Duration: March 2000 ~ February 2002

___Target Group: Communitles & Instifufions in the Taiget Area

Target Area of Pilot Project: Kwikita, Bereina, Mutzing

Datle of Entry: March 3 2001 (Version: 1.0)

oA A BN oA

& pras

[LCIa

. Waler meler is fitted at each household and/or building in

. Sysiem of billing and collecting for revenue is established
. Provincial Gov, andfor certain administrative agrees to

. Investment plan in the near future is carried out
. Required number of slaffs, as following, is assigned:
. Training of assigned staffs

. Reporting systern from each site to HQ
. Customer list and/or other related information is

. Necessity of public refations including marketing is

. Regicnal office is established and starts its activity
. District office al each project site is established and starts

JICA Study team hands over the constructed water supply
system to PNGWB

Budget and logistic for Operation and Maintenance{O&M)
is properly settled

target area

arrange the subsidies for O&M in the target area
Human reseurces on management is assigned
Manager, Operator, Revenue Collector

Information technology is established

registered and used praclical

realized
Institutional management system i established

its aclivity

Customers register cofficially to the water service in target
area .

The Board of PNGWE approve 1o recornmend this project
as "Declaration of Water District” and also recommend as
the same, 1o those ministers related to this project

to individual households)

PNG Water Board (PNGWB) Side

Human Resources:

Counterpart staffs (engineer}

Project site staffs

Manager: 2
Operator: 3

Revenue Collector; 2

Land:

Sites for facilities to be constructed

Equipment

Water meters and it’s installation cost

Local Costs

i, Narrative Summary- . . - [ - Oblectively Verifiable Indicator: . ] "Means of Verlfication | important Assumption
Overall Goal
[0 Living copdition like health will be
improved :
Project Purpose 1-1. Waler, of which qualify satisfles the The result of O Provincial
1 ° Safe, adequate quantitative, easy WHO slandard, is supplied at the analysis conducted Govemnment disburse
accessible and sustalnable each water point (individual and by JICA study subsidies according
(including drought-resistant} waler public faucet} team to "Minutes of
supply will be available fo residents 1-2. The coliform contamination is to be The result of Agreement” signed
and institutions {users} improved at the individual faucet severance by JICA between Govemnment
3  Safe and convenient water Is 1-3. The reslduum of chlorination Is study team and and PNGWB
provided continuously mainlained at the individual faucet PNGWEB
The result of
2, The amount of water consumption severance by
per capita is met to the planed PNGWB
level by the government
The eperating hours is met to the
demand
4,  The water service level at the
target area is became the same
level as the NCD.
5. All pre-regislered households and
institutions is to be supplied
properly
Cutput . ] )
1. Existing Water supply facilities ara 1-1. The amount of water supply is The result of O Pipelines are properly
rehabilitated properly and improved increased analysis conducted rnaintained and
1-2. The rate of Unaccounted for Water by JICA study connected each
{UFW) is decreased less than 26% team household /
This figure is the average of The result of institution's building to
PNGWB, in June 2000) severance by JICA waler meter by
: study team and PNGWB
2. Management system for water 2-1. Required number of staffs, as PNGW8 0 Community based
supply service is established following, is assigned: Manager, The result of organization is
Operator, Revenue Collector saverance by established by
2-2. Revenue recovery rale increase as PNGWB Provincial Gov, and/or
0% to 8% District Gov.
2-3. Each monthly report is submitted O There is no vandalism
to Head Quarters in the targel area
Activity : Input Pre-Conditions
1. Construction wark for water supply facilities O The Provincial Gov.
-1. Adequate quality of borehole is canstructed J Sid agrees o subsidize
-2. Procurement of required materials is done H@M . the deficit of
-3. Submersible motor pumps are installed ”'("3"‘"‘“ reli:ukrces. 1 ‘ Operation and
-4, Adequate power supply system is installed %’EUC nt team ( o consultants) Maintenance cost for
-5. Water tanks which satisfied the necessity is instalted N lC( c;{nmumty rganizer) the water supply
-B. Chlarinator is fitted at the pump slation Pm&ech b%?'t | L systems
-7. Main pipe line is repaired propery € al 'f‘ ation costs for the existing water
Test Operation of water supply system is completed supply facilities (excludes the cost for piping | 7 pNGWB takes over a

function of water
supply service in each
target area
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© CHAPTER 16 CONCLUSION AND RECOMMENDATIONS

16.1 Conclusion

Based on the series of technical discussions between the Study Team and the PNG Waterboard

{(PNGWB) the conclusions obtained ﬁ‘orﬁ this Study are as follows.

(h

e

&)

As the results of the first fall-fledged Study on groundwater development in Papua New Guinea
conducted in this Study, 6 boreholes out of 8 test borcholes were completed successfully as

production wells. This indicates high potentials of groundwater development in the country.

In the Pilot Project implemented at 4 sites of the Study Area, the existing water Supply facilities
were rehabilitated and new facilities were constructed, and the completed District Town water
supply systems were handed over to PNGWB. Also the technology transfer on sustainable
operat.ion, management and maintenance of the water supply facilities was done through the

Study, especially during the Pilot Project.

Consideration and attention were paid to the poor and community participations were an
important keyword in this Study, and therefore, the community development aspects were
thoroughly examined throughout the Study.. The rural people of developing countries, who
used to be passive observers as recipients of the donor-funded projects, are now active players in

the development with participatory approaches.

1) In particular, water supply services in the District Towns in Papua New Guinea has been
provided free of charge as one of the community scrvices obligation of the Government.
However, due to financial constraints of the Government the water supply service in these
Towns have been discontinued. Restoring the water supply services and re-establishing the
operation, management and maintenance of water supply services based on the “User Pay
Policy™ are necessary to secure sustainable and healthy management.

2) For this purpose, understanding of the concept among the local stakeholders like Provincial
and Local Level Governments and residents is essential. Several workshops using PCM
methods to encourage their participation were held during the Study and the
above-mentioned keywords were highlighted accordingly. The issues such as community
based organisation, residents” willingness to pay for water, establishment of capable
management of water supply services and subsidy from Provincial Government were

existing in the present management system. These issues were discussed among the
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stakeholders during workshops and inter-agency meetings. The Study Team provided
coordination and facilitation to seek solutions with managerial and financial viewpoint

including organizational and institutional reinforcement,

6.2  Recommendations

Considering the above conclusions the following recommendations and suggestions can be made.,

i)

2)

3)

4)

Utilization of the procedures used and lessons learned in this Study for groundwater
devclopment and water supply planning by the counterpart agency is expected for improvement
of poor water supply coverage (around 30%) through upgrading of water supply in District
Towns and rurai villages. Based on the results of monitoring and evaluation to be exceuted by
the PNG side for the completed Pilot Project, for Kupiano, Finschhafen and Oro Bay, which
wete excluded from the Pilot Project, a feasibility study should be carried out and a water supply
improvement project needs to be implemented at the earliest possible.

For the sustainable operation, management and maintenance of the facilities constructed in the
Pilot Project, additional guidance and support are required and dispatching short-term experts
for this purpose are suggested. As the community-based activity through the NGOs is also

necessary to promote operation, management and maintenance of public faucets, education on

health and sanitation and capacity building of residents, introduction of the “Community

Empowerment Programme” is a possible effective approach.
In the occasions of Worksheps on operation & maintenance and Seminars for technology
transfer the exchange of ideas and presentation of the cases were camried out in order to avoid
duplication of the Project and to share the lessons learned with other organizations such as
Governmental agencies, and NGOs that are working for water supply improvement. For the
onward development, closer cooperation and coordination with the other organizations are
required to be established.
It is strongly recommend that PNGWB takes more significant role in preparation of an action
plan to catch up the national target which was set by Department of Health in their latest
10-Years Development Plan for 2000-2010 aiming at raising the present water supply coverage
tfrom 30% (2001) to 50% by 2010. - For this target, preparation of a concrete and systematic
plan for water supply improverent as well as groundwater development is essential and the
required budget shall be secured.  This plan shall contain the following:
ay Conceming water supply services in District Towns, water supply for rural area-PNGWB
shall take leadership towards improvement of water supply services in the whole country.
In the Pilot Project techinical, social (community participation and sensitization), financial,
economic (provision of subsidy) and legal measures for planning and implementation were
introduced as a model of this kind of activity. Further extension of these activitics for

actual implementation of nation-wide water supply improvement programme is expected.
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b)

d)

€)

In order to encourage waier supply programs in rural towns and villages with it’s on-going
institutional reform, PNGWB shall proceed to set up a more efficient organization to
promote new water supply systems on a non-commercial basis, with support from the
National, Provincial and Local Level Governments. This will also include the concept of
cross-subsidization to support the less-financially viable rural water supply systems from
surplus generated in the financially viable systems in Provincial Towns under the
management of PNGWB, '

Development of water supply system using groundwater as water source is recommended
for District Towns with population of several thousands to ten thousands to minimize
development and operation costs.  But, consideration must be given to saltwater intrusion

"in case of coastal areas and small islands. For this development the training of experts to

carry out the different tasks such as groundwater study like geophysical survey, preparation
of development planning, drilling supervision, control of groundwater aquifer, water
quality etc. is required tegently, o

The PNGWB present approach shall be kept in cooperation with the Geological Survey of
PNG, and their own stafl shall be trained to raise the groundwater development experts
who have water supply engineering background. The Geological Survey of PNG has
experiences and history as the Governmental organization for groundwater development.
However, it stopped its drilling activities due to _dcpreciatioh and damages to drilling
equipment and tack of funds for operation and maintenance.

Since the present technology level and capacity of equipment of the drilling contractors in
the couniry will not be adequate when groundwater development is in earnest in a whole
country, fostering competent drilling contractors is essential as well as training of the

experts for geophysical survey, hydrogeology and drilling supervision.
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