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CHAPTER 1 BACKGROUND OF THE PROJECT

Papua New Guinea (PNG) has been lacking a precise nationwide development strategy

which has clear link to government objectives, although PNG had been achieving

moderate economic growth since its independence in 1975. The economic policies

lacking long-term vision has caused economic depression.

In 1995, PNG formulated the Structural Adjustment Program (SAP) in an effort to

establish macro-economic stability.  Its target is to strengthen the responsibilities and

functions of the central government, provincial and local level governments and private

sectors, in order to make good use of affluent natural resources and human resources.

In the sector of water supply, provincial and local level governments have been vested

with responsibility for water supply and sewerage service under New Organic Law

enacted on basis of the SAP.  However, the provincial and local level governments,

being devoid of financial, technological and skillful human resource, are endeavoring to

enhance water supply and sewerage service level and to ensure reasonable maintenance

of the services by entrusting PNG Water Board, established in 1986, with managerial

function of water supply service and sewerage service in urban areas.

In Lorengau City (population approx. 7000), the capital city of Manus Province, the

water supply service will be transferred to PNG Water Board.

In Goroka City (population approx. 30,000), the capital city of Eastern Highland

Province, the local level government is managing its water supply service by itself.

In PNG’s urban areas including the project areas, water supply facilities have generally

become deteriorated and have not been properly maintained due to budget shortage,

causing a vast volume of water leak which, thereby, results in a serious problem of

water supply shortage to inhabitants.  PNG Water Board and local municipalities,

which are in charge of water supply projects in local towns, have drawn up plans to

rehabilitate and improve the existing facilities in an attempt to supply sufficient water to

inhabitants and are implementing the plans with financial assistance from foreign

countries and international organizations in addition to a subsidy provided from the

central government.  Most of the water facilities in the project areas have already

exceeded their durability, intensifying the serious problem of water supply shortage.

Furthermore, overloaded operation of the existing facilities, due to increased water
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demand accompanied by a rise in population served, is causing problem of water quality

deterioration.

The inhabitants are obliged to use rain water and transport water from creeks in order to

make up for the water shortage.  However, in a dry season, the inhabitants are in

serious need for water, since it is difficult to secure water from those sub-sources.

On the other hand, deteriorated service of water supply will demoralize the inhabitants

to pay water charges, badly affecting the water works management itself.  It is an

urgent need to improve the existing water supply facilities as well as to strengthen

managerial organizations, in order to supply sufficient water to the inhabitants and to

manage sound water supply services.

Under these circumstances, the Government of PNG has requested to Japan a grant aid

for the two projects of “Vanimo & Lorengau Water Supply Project” and “Goroka Town

Water Supply and Sewerage Upgrading Project”.  In response to the request of the

Government of PNG, Japan International Cooperation Agency (JICA) has incorporated

the two projects into one unit, on the basis of its preparatory studies conducted in 1999,

selecting the studies on the system of water supply in Lorengau and Goroka.

JICA, furthermore, dispatched a preparatory study team in 2000 to ascertain the

contents of the requests for the projects and scale of the requested facilities.  As a

result, the concepts of basic design study were formulated as follows:

1. In order to satisfy the basic human needs (BHN) in local areas, the project will be

planned within the scope where improvement of the facilities is urgently needed.

2. The facilities will be planned to be as simple as possible in consideration of the

maintenance capability in the sites.

3. The project will include procurement of equipment necessary but insufficient for

maintenance and a reasonable maintenance system will be proposed, in consideration

to the sites’ situation.

4. Lorengau:

• A study will be conducted on the location of the existing water intake facility and

water supply pressure in aspect of hydraulic analysis.

• A study will be conducted on possibility of transferring the facilities to PNG Water

Board and possibility of managing the facilities on basis of a self-supporting

accounting system, such as water-charge collection system.
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• The service areas will remain the same, based on the present situation.

5. Goroka:

• The capacity of the existing facilities will be appropriately assessed, and the project

will be implemented within the scope where improvement of the facilities is

urgently needed.

• As for water intake facilities, a study will be conducted on urgent rehabilitation and

repairing work to the existing facilities.

• All of the asbestos cement pipes will be replaced.  However, it will be ascertained

that replacement of other pipes could be dependent upon PNG’s self-reliance effort.

Based on the above concepts, the Basic Design Study was conducted, and this report

was prepared.
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CHAPTER 2 CONTENTS OF THE PROJECT

2-1 Objective of the Project

  The objective of the Project is to improve the existing facilities by the target year of

2003 under the Japan’s grant aid in order to supply sufficient volume of safe water by

means of increasing effective water volume and improving water supply pressure in the

low water pressure areas.

2-2 Basic Concept of the Project

  As a result of the preparatory study conducted in January 2000, the Project is

positioned as a water supply improvement project.  From a viewpoint of urgent

necessity, the principles of the basic design study are directed as follows:

-1 The contents of the Project will be formulated within a scope where improvement of

the facilities are urgently required.

-2 The facility to be proposed will be simplified in consideration of the maintenance

ability of the implementation agency.

-3 The existing intake facility that are urgently required to be rehabilitated will be

improved and repaired.

-4 Since steel pipes, distribution reservoir of Lorengau, asbestos cement pipes, and

mechanical and electrical equipment of Goroka water treatment plant, have been

extremely deteriorated, they will be replaced.

-5 Recommendations on procurement plan of equipment as well as appropriate

organizations for operation and maintenance will be made.

-6 Sustainability of the Project will be assessed by confirming a transfer of water

supply system to PNG Water Board.

  Based on the above principles, field survey has been carried out.  And the following

basic design concepts were established:

- The target year is 2003.

- Water supply systems will be made through gravity flow by using differences in
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geographical conditions.  Operations of the water treatment plants will be made by

manual at sites.

- The existing intake facility will be rehabilitated and repaired so as to secure a steady

water intake volume.

- The leakage ratio of the existing distribution pipeline will be reduced from 59.8%

(Lorengau) and 46.4% (Goroka) to 25%.  For this purpose, deteriorated galvanized

steel pipes (Lorengau) and asbestos cement pipes (Goroka) will be replaced.

- The present low water supply pressure will be increased to appropriate pressure

level in order to improve the present water supply condition.

- For the water treatment plant in Lorengau, PNG Water Board guarantees a facility

function of producing water 2000 m3/d.  Repairs necessary for this purpose are to be

made by Water Board.  At the same time, the existing distribution reservoir will

be removed and replaced by a new tank with equal capacity.

- The mechanical and electric equipment of the existing water treatment plant in

Goroka, that is outdated and deteriorated in functions, will be replaced.  To meet

water demand, a water treatment plant with a capacity of 3,500 m3/d will be added.

When the existing facility is renewed and new equipment is added, the plant

capacity will become 10,000 m3/d.

- Since there is no equipment of water quality analysis that is necessary for

maintenance, simple analytical tools for daily maintenance will be procured.  For

Goroka, moreover, a portable flow meter necessary for prevention of water leakage

will be procured.  After procurement, technology transfer will be scheduled

through adequate guidance during the construction period.

- To ensure sustainable maintenance of facilities, strengthening of the water tariff

system is necessary.  Water meters and connection pipes to increase accounted-for

water will be provided under the Project.
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2-3 Basic Design

2-3-1 Design Concept

(1) Natural conditions

  The Project areas are considerably different in geographical conditions.  Therefore,

an energy saving design based on gravity flow will be proposed to reduce the

operational electric power cost.

(2) Local contractors, materials and equipment

  Local contractors are available in Port Moresby and Lae, which have experienced in

water supply projects, bridge construction, road construction, etc. and worked as the

subcontractors of the past Japan's grant aid projects and ADB projects.  Taking into

account of these experiences, these contractors are considered to be capable of working

as the subcontractors under the Japanese contractor for the Project.  Although

construction machineries are unavailable in the Project sites, they are available in Lae

where is the proposed import port and the place to supply the construction materials.

Consequently, a Japanese contractor is to direct the local subcontractors to perform the

construction work.

  Concerning procurement of labors, local staff for labor control will be suggested to

support the Japanese engineers.  Under them, the local foremen will be positioned.

Technical transfer will be made throughout the construction period in the form of OJT

(On-the Job Training).  Common labors are also be locally procured.

  Equipment for the water treatment plant and pump facilities are the main equipment of

the Project.  Therefore, they will be procured in Japan.  Although straight PVC

pipes are manufactured in PNG, they are inferior in quality, so that the PVC pipes will

be procured in Australia where the materials are stably available in good quality.

  As there are several companies for leasing the construction machineries in Port

Moresby and Lae, they are to be leased in Lae and transported to the Project sites.
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(3) Maintenance ability of the implementing agency

- Lorengau:

  PNG Water Board, which is to take charge of maintenance of the Lorengau water

supply system, is engaged in a transfer procedure for 2003.  It is also contemplating to

apply the governmental equity contribution to the most cost of the work (land

acquisition, temporary operation, installation of water meters) under construction to be

borne by PNG.  Past experience shows that the Water Board has executed the procedure

from budget application to completion of work in an ADB project (US$9.4

million：Third Urban Water Supply and Sanitation Project 1993 to 2001).  In view of

these achievements, it is expected that application procedures of the subsidy and

transfer procedures be executed smoothly.

  The progress of the procedures and budget allocation plans, prepared by the PNG

Water Board in the basic design study period, will be monitored in the succeeding

detailed design as well as construction stages.

- Goroka:

  Goroka Urban Local Level Government has already acquired lands for this plan, and

the expenses to be borne by PNG for construction are small (K91,200).  Its share in the

budget related with water supply (K601,000：estimated for the year 2000) is small, and

it is expected that application of the budget will be smooth.

  The progress of the procedures and budget allocation plans, prepared by Goroka

Urban Local Level Government in the basic design study period, will be monitored in

the succeeding detailed design as well as construction stages.
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2-3-2 Basic Design

(1) Water demand

1)  Service area

  The service areas are limited to the existing service areas.  The rates of population

served are to be the same as present; 77% for Lorengau and 100% for Goroka.

2)  Population served

  The population served was forecast on the basis of the assumed national average

population growth rate of 2.3% that was determined in the 2000 census, while taking

into account the growth rate of the Project areas.  The forecast total population and the

population served in the year 2003 are shown in Table 2-1.

Table 2-1  Total population and population served（year 2003）
Total population Population served Rate of population

served
Lorengau 5,672 persons 4,341 persons 77 %
Goroka 23,589 persons 23,589 persons 100 %

Total 29,261 persons 27,930 persons -

3)  Water demand forecast

(a)  Unit water demand

  Unit water demands by consumers' categories are shown in Table 2-2.

Table 2-2  Unit water demands by consumers' categories
Consumers' categories Unit demand

Domestic water 165 Liters/capita/day
School (resident student and daytime student) 70 Liters/capita/day
School (faculty men) 165 Liters/capita/day
Hospital 500 Liters/bed
Hotel 400 liters/room
Restaurant 2,500 liters/restaurant
Commercial 1,500 liters/shop
Office 1,000 liters/office
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Domestic water：

  According to the Design Manual of PNG Water Board, the unit demand for domestic

use is 225 L/c/d.  However, the proposed unit demand in the Project is 165 L/c/d, as a

result of assessments of the current water consumptions in the Project areas and

comparisons with the neighboring countries.

Other water demands (school, hospital, hotel):

  The numerical values of the Design Manual of PNG Water Board were verified and

formulated, in consideration of the actual situation of the Project areas.

Other water demands (restaurant, shop, office):

  The monthly water consumption data of the Goroka’s water charge ledger was

reviewed.  Unit demands were formulated based on the actual values.

2)  Water demand forecast

  The domestic water demand was forecast from the population served and the unit

water demand in the year 2003.

  For the other water demands, demands of year 2000 were calculated, based on the

results of the survey on actual consumers' number and unit demand.  The ratios of the

other demand to the domestic water demand were achieved as 41% for Lorengau and

33% for Goroka respectively.  Then, the other water demands in year 2003 were

calculated by assuming that the ratios would remain the same.  Table 2-3 shows the

results of the calculation.

Table 2-3  Water demand forecast (year 2003)
Lorengau GorokaUnit

demand Consumers Demand Consumers Demand
Domestic water
(Project area)

165 L/c/d 4,341 persons 716 m3/d 23,589 persons 3,892 m3/d

Domestic water
(village)*

40 L/c/d - 100 m3/d - 489 m3/d

Sub total（A） 816 m3/d 4,382 m3/d
Other demands 41 % of (A) 331 m3/d 33 % of (A) 1,427 m3/d

Total 1,147 m3/d 5,809 m3/d

Note) The water demand of inhabitant in Goroka village is estimated by multiplying the projected

population (12,235 persons) by unit demand (40 L/c/d) from the Design Manual of PNG Water Board.
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(2)  Design Capacity

  To determine the design capacity, the design factors were employed as shown in

Table 2-4.

Table 2-4  Design factors

(a) Treatment Plant Use (TPU) 10 %

(b) Leakage ratio 25 %

(c) Daily maximum factor Domestic water 1.2

(d) Daily maximum factor Other use 1.1

(e) Hourly peak factor Domestic water 1.8

(f) Hourly peak factor Other use 1.6

(a) Treatment Plant Use (TPU)

  The consumption of the water treatment plant is approx. 115 m3/d for Lorengau and

580 m3/d for Goroka, or 10% of each demand, as determined from the requirement of

water treatment plant facilities, including the filter washing water, etc.

(b) Leakage ratio

  The leakage ratio is targeted to be 25% after the Project, through the following

calculation.

-1 The leakage ratio by pipe materials after the Project was calculated.  The leakage

ratio of new pipes is assumed to be 10% for calculation.  The leakage ratios of

the existing distribution pipelines were calculated using the leakage volume

calculation formula (“Practical Leakage Survey”, Japan Water Supply Technology

Research Center).

-2 From the leakage ratio by pipe materials, the overall leakage ratio is calculated to

be 14.2% (Lorengau) and 11.3% (Goroka), by using the weighted average of

surface area ratio.

-3 Calculation of the leakage ratio of service pipes distributes the number of service

pipes connected as of 2003 over the distribution pipeline length by materials.

Assuming that the leakage ratio after replacement of service pipes is 10%,

determine the weighted average from the number of pipes connected.  The
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leakage ratio from service pipes can be calculated as 10.9% (Lorengau) and 25.1%

(Goroka).

-4 Overall leakage ratio (2+3)

Lorengau：25.2％

Goroka：25.1％

(c) - (f)  Daily maximum factor and hourly peak factor

  The numerical values of the Design Manual of PNG Water Board were verified and

formulated, in consideration of the actual situation of the Project areas.

  The design capacities are shown in Table 2-5.

Table 2-5  Design capacities

Lorengau Goroka

Daily average water demand
(Total water demands)

1,147 m3/d 5,809 m3/d

Daily average water supply
(Demand + Leakage volume)

1,529 m3/d 7,745 m3/d

W
at

er
su

pp
ly

vo
lu

m
e

Daily maximum water supply
(Daily ave. water supply x Daily max. factor)

1,791 m3/d 9,104 m3/d

Daily average intake capacity
(Daily max. water demand + TPU)

2,000 m3/d 10,000 m3/d

Design treatment capacity 2,000 m3/d 10,000 m3/d

D
es

ig
n

ca
pa

ci
tie

s

Hourly peak water supply 111 m3/hr. 565 m3/hr.

(3) Facility plan

1)  Lorengau

  As above calculated, the design treatment capacity is 2,000 m3/d.  The existing plant

constructed in 1995 is capable enough because its treatment capacity is 2,200 m3/d

  The flowchart of the Lorengau water supply system is illustrated as Fig. 2-1.  The

Project's components are summarized as Table 2-6.
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Fig. 2-1  Flowchart of the Lorengau Water Supply System

Table 2-6  The Project Components for Lorengau
Item Implementation Plan Quantity

-1 Intake facility
- Installation of water level indicator
- Construction of intake (intake and screen)

1 unit
1 set

-2 Raw water
transmission
facility

- Replacement of raw water transmission pipe
line, galvanized steel pipes Dia. 200mm

- Replacement of raw water transmission
pump

- Construction of pumping house

Approx. 950 m

2 units

1 building
-3 Distribution

reservoir
- Replacement of steel panel tank, total

capacity 1,600m3
2 units

-4 Distribution
facility

- Replacement of galvanized steel pipes, PVC
Dia. 50 - 200mm

- Installation of pressure control equipment
(Pressure reducing valve, Dia. 200 mm)

Approx. 6,470 m

1 set

-5 Flow meter
- Installation of flow meter to raw water and

distribution pipes (Dia. 200 mm)
2 units

-6 Provision of
equipment

- Water meter and cock
- Small piping for meter installation

(polyethylene pipe)
- Water quality test kit

912 sets
912 sets

1 set

-1 Intake facility

  Water intake for Lorengau is made with the weir installed directly upstream of the fall

(approx. 37 m above sea water level) that is located about 2.5 km upstream from an

estuary of the Lorengau River.  Although the catchment area is small at about 9 km2,

the flow rate is stable even during dry season, because of constant rainfall throughout

Intake Facility
Intake Weir

Raw Water
Transmission Facility
Raw water Trans. Pump
Raw water Trans. Pipe

Water Treatment Plant
Coagulation-Sedimentation

Rapid Filtration
Chmical Dosing

Chlorination

Distribution Facility
Reservoir

Distribution Pipeline
Pressure Reducing valve

House Connection
Service pipe

Meter
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the year and forests covering the area.  The annual average precipitation exceeds 3,000

mm, and the maximum flow at the fall point from 1979 to 1991 recorded 250 m3/s.

There are records of the mean daily flow at the intake site from 1979 to 1991,

although some data is missing.  According to the record of 1982, 1987, 1988, and 1990

when river flow was low, the minimum river flow was 23 L/s recorded in November

1990.  This is converted to an available water volume.

  The existing water treatment capacity is 2000 m3/day (23 L/s), that is approximately

equivalent to the above available water volume.  Minimum flow occurred once in eleven

years, therefore the design intake capacity of 2000 m3/day is reasonable.

  Locations of the intake site are compared between the following two alternatives, A:

Intake at the existing site and B: Intake at the down stream nearby the pump station.

Table 2-7  Alternative Intake Sites for Lorengau
Alternative A

Intake at the existing site
Alternative B

Intake at the down stream
Intake weir Repair of the existing

facility
New construction of
concrete weir
H7m x W20m

Transmission pipeline Dia.200 mm x 1.14 km Dia.200mm x 190m
Altitude of the pump station +27 m +5 m
Total head of pump Approx. 55m Approx. 77m
Pump capacity 30 kW 42 kW

  Alternative A includes replacement of existing raw water transmission pipeline of a

total length of 1.14 m.  Increase in the pipe size from the current 150 mm to 200 mm

enables raising of the pumping yard location to a 27 m point.  A pumping head of 55 m

is enough in this case.  On the other hand, Alternative B involves provision of the weir

on the river channel for water intake, which requires the pumping head of 75 m.

Differences between Plans A and B are compared in terms of the cost of "replacement of

raw water transmission pipeline" and "weir construction cost plus the increment of

maintenance cost due to an increase in the pumping head".

  In Alternative B, an overflow type concrete weir is considered.  With the existing

maximum overflow rate of 250 m3/s and the specific run-off of 30 m3/s/km2, the
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overflow rate for this project is assumed to be 270 m3/s.  As a tidal barrier, the crest

height of overflow section is set to +1.0 m, so that the height of overflow section is

about 3.0 m from the river bed.  When the overflow water depth is added, the weir

height can be determined. If the overflow width is assumed to be 20 m-long, the

overflow water depth needs to be 4 m.  Judging from the overflow rate, a 20 m-long or

more energy dissipator is necessary on the downstream side.

  Temporary cofferdam is a half-river closure, with a part of overflow section provided

in a waterway on the right-bank side.  Then, water is directed through the overflow

section and the work on the left-bank side is made.

  As aforementioned, Alternative B is disadvantageous in that it becomes a large scale

work and the turbidity of raw water is high during flood.  Comparison of these plans in

terms of the work difficulty and construction cost, Alternative A is more inexpensive

than Alternative B.  In addition, Alternative A is more advantageous in maintenance

and water quality.  In consequence, Alternative A (using the existing intake facility) is

adopted.

  The weir main structure is constructed with concrete on the rock foundation and

proves durable.  Since there are leakage points on the right-bank side, the leakage

prevention work is carried out for effective utilization.

  Since the intake has a broken screen and the pipe position is difficult to be pinpointed,

making maintenance difficult, it is necessary to replace.  This is about 1.5 m-long and

provided with a screen and a flashboard.

-2  Raw water transmission facility

  The function of the raw water transmission facility is to transmit raw water from

intake site (+37 m above sea water level) to the receiving well of the water treatment

plant (+72 m).  Raw water will be transmitted by gravity to the proposed pump station

(+27m), and pumped up to the treatment plant (+72 m).

  The existing transmission pipes (GSP, Dia. 150 mm) are so deteriorated that they will

be replaced by new ones (GSP, Dia. 200 mm).  The pipeline route up to the pumping

station is the same as the existing one, but the route from the pumping station to the
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treatment plant is proposed to shift its route to under the public road, on account of

maintenance.

  Four water pipe bridges are to be constructed at points where the pipeline crosses the

rivers and creeks.  The general specifications of the proposed bridges are as Table 2-8.

Table 2-8  Proposed pipe bridge for raw water transmission facility
No. Span length Quantity Specifications

1 Approx. 23 m 1 unit
Pipeline supported with a steel structure.
Catwalk necessary for maintenance.  Structure
supporting columns made from concrete.

2 Approx. 18 m 1 unit Ditto

3 Approx. 15 m 1 unit
Pipes dead weight to be supported by pipes
themselves.  Pipe to be galvanized steel pipe

4 Approx. 10 m 1 unit Ditto

  Gate valves, air valves, drain valves, and flexible joints necessary will be installed in

accordance with the topographic conditions.

  The booster pumping station consists of a pump suction pit and a pump house.

Specifications of them are as follows:

Pump suction pit

- Structure：Rectangular shape concrete structure

- Capacity：Approx. 50m3

- Accessories：Drain pipe, overflow pipe

Pump house

Structure：Concrete block wall, Reinforced concrete foundation

Area：Approx. 25m2

No. of building: 1 no.

  Two booster pumps will be installed in the pump house.  The installation level of the

pumps is to be lower than the pump suction pit LWL.  The pumps can be operated

control panels to be installed at both of the pump house and the treatment plant.  The

pump operation will be controlled by interlocking with the distribution reservoirs water

level gauge.  At HWL in the distribution reservoirs, the pump will stop automatically.

In order to protect the pump, a pump idling prevention device and if necessary, a water
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hammer prevention device are to be installed.  General specifications of the booster

pumps are as follows:

- Type： Horizontal shaft centrifugal pump

- Capacity： 1460 Liters/min. x H56 m

- Power source： 415 V x 3 phase x 50 Hz

- No. of pumps： 2 sets (including one standby)

- Local control panel： Steel plate, self-stand type

-3  Distribution reservoir

  The existing distribution reservoir is to be removed on account of its supperannuation.

The HWL of the proposed reservoirs will be designed lower than LWL of the clean

water tank of the existing water treatment plant, so that the water flows from the plant to

the proposed reservoirs by gravity.  In view of the construction space and maintenance,

two tanks will be constructed.  In line with construction of the reservoirs, piping around

the tanks is disconnected from the existing reservoir and reconnected to the new

ones.

  The tank capacity is to be 1,600 m3, the same as the existing tank.  The capacity is

composed of as follows:

- Daily maximum water supply for 12 hours： 900 m3

- Backup in case of stop of intake： 417 m3

- Backup for power failure： 167 m3

- For fire fighting： 100 m3

- Total： 1,584 m3

  Concrete and steel tank structures were compared for the reservoir.  For the concrete

tank structure, aggregates (sand and gravel) are difficult to procure locally and

ready-mixed concrete is not available.  Accordingly, aggregates must be transported

from outside the island and construction of a large scale batch plant is not desirable

economically when considering the concrete volume necessary for construction and that

several units of mixers must be operated in the site.  Under the above local conditions,

it will require considerable technical skill and costs to maintain the concrete at the

specified quality.  The steel tank is satisfactory in workability and its durability is

acceptable when considering that the existing steel panel tank has been used for 50
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years or more.  In consequence, a steel tank was designed for this project.  The tank

specifications are as follows:

- Material : Mild Steel

- Dimensions : 16m diameter x 5m height

- Capacity : 800 m3

- No. of units : ２ units

- Accessories : Overflow pipes, drain pipes, air valves, inspection hole, check

gallery

To adjust raw water and distribution flows, a flow meter is provided at the booster pump

outlet and to the distribution reservoir outlet pipe.  The type of the flow meter is direct

indicator system with integrator.

-2  Distribution facility

  Details of the distribution pipes to be constructed under the Project are shown in

Table 2-9.

Table 2-9  Material, diameter and length of distribution pipes of Lorengau
Material Diameter Length

GSP 200 mm 920 m
GSP 100 mm 12 m
GSP 80 mm 45 m
PVC 200 mm 462 m
PVC 100 mm 1,869 m
PVC 80 mm 3,167 m

Total 6,475 m

Replacement of galvanized steel pipe

  Galvanized steel pipes (GSP) are to be totally replaced because of considerable

leakage at many points as well as at service pipes.  The proposed material is PVC

pipes (AS standard) that are locally available.  GSP will be employed for water pipe

bridges and the aboveground pipeline.  After replacement with new pipes, the existing

pipes will be left buried at the present position.

Change of route

  The existing pipelines in the private lands and difficult accessibility will be relocated

to new routes, along the public road in principle.
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Enlargement of the pipe diameter/ pressure control

  Distribution to the service area is made by gravity flow from the distribution reservoir.

In an upland or area at the terminal of the pipeline, insufficient supply and other

troubles occur due to pipeline leakage or insufficient pipe size.  On the other hand, the

middle portion of the distribution area faces a high risk of rupture of outdated pipes due

to excessively high pressure.  It is therefore essential to adjust the pressure.  In order

to overcome these problems, pipe network analysis must be conducted to review the

pipe size.  Loop pipeline must be employed to improve the insufficient pressure in the

upland and at the terminal area.  At the same time, pressure control must be used in the

central area to ensure appropriate supply pressure.

Installation of hydrants

  At present, there are only a few hydrants in Lorengau.  In line with pipe replacement,

new hydrants will be installed.

Connection of service pipes

  For the section where the existing consumer service pipes are to be replaced by new

ones, saddle and accompanying polyethylene pipes become necessary for restoration.

Efforts must be made for completion of work within the short period for the service

pipeline section where replacement is not made.  PNG is to install the new water

meters.  The small piping up to the meter included in the scope of maintenance by

Water Board will be procured.

2)  Goroka

  The flowchart of treatment process of the water supply system of this project is

shown in Fig. 2-2.  The contents of the project implementation is shown in Table 2-10.
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Raw Water Transmission
Facility

10000m3/d
Raw Water Trans. Channel

Diurnal Pond
Rae Water Trans. Pipe

Line No.1 & No.2
6500m3/d

Coagulation-sedimentation
Rapid Filtration

Treated Water Reservoir

Intake Facility
10000m3/d
Intake Weir

Line No.3
3,500m3/d

Coagulation-sedimentation
Rapid Filtration

Treated Water Reservoir

Receiving Well
10000m3/d

Rapid Mixing
Chemical Feeding

Chlorination

Distribution
Facility

Distribution
Pipeline

517m3/hr.

Existing

Improvement

Construction

Reservoir
9100m3/d

Legend

Fig. 2-2  Flowchart of the Goroka Water Supply System

Table 2-10  Project Components for Goroka
Item Implementation Plan Quantity

-1
Raw water
transmission facility

- Partial improvement of raw water transmission
channel
(installation of corrugated steel pipe, Dia. 1,200
mm)

- Replacement of flow regulating gate door
(manual sluice gate、W1.2 m x H2.5 m)

- Installation of inflow screen to raw water
transmission pipeline

- Replacement of raw water transmission pipeline
(from reservoir outlet to water treatment plant,
GSP, Dia. 300 mm)

231 m

1 gate

1 unit

900 m

-2
Rehabilitation of
water treatment
plant
Design capacity :
6.500m3/d

- Replacement of valves in the plant
- Removal of chemical dosing equipment
- Removal of disinfection equipment
- Replacement of filter sand
- Reconstruction of filter backwashing system

8 pieces
1 set
1 set
5 tanks
1 set

-3
New construction of
receiving/mixing
tank

- Construction of receiving well
(tank and diversion device)

- Construction of rapid mixing tank
(tank, mixer)

1 set

1 set



2 - 17

Design capacity :
10,000 m3/d

- Installation of the chemical dosing system
(alum, soda ash)

- Installation of chlorine dosing system
- Construction of chemical dosing chamber

1 set

1 set
1 building

-4
Addition of water
treatment
equipment
Design capacity:
3,500 m3/d

- Construction of the coagulation/ sedimentation
facility

- Construction of rapid filtration facility
- Installation of mechanical and electric equipment
- Installation of connection pipes and valves

2 tanks
8 beds
1 set
1 set

-5
Drainage facility

- Construction of sludge sedimentation lagoon 2 lagoons

-6
Miscellaneous work

- Construction of access roads in the plant
- Leveling of the land planned for the plant

1 set
1 set

-7
Distribution
reservoir

- Replacement of drain valve (Dia. 250mm) 1 piece

-8
Distribution pipes

- Replacement of ACP with PVC (Dia. 80 mm to
300mm)

- Restoration of the existing service pipes

19.3km
2000
points

-9
Provision of
equipment

- Water meter, service pipes
- Sludge discharge pump
- Water quality testing apparatus
- Portable flow meter

1200 pcs.
1 set
1 set
1 unit

-1  Raw water transmission facility

  Raw water flows through the open channel, reservoir, and raw water transmission

pipeline to reach the water treatment plant.  The existing raw water transmission

facility will be rehabilitated and renewed.

  The existing sluice gate installed near the intake in the open channel is to be removed

and replaced with a new manual sluice gate.  The sluice gate is provided to stop intake

and to regulate the flow for maintenance and emergencies.  Dimensions and other

specifications are the same as those for the existing sluice gate.  Design conditions of

channels where the gate is installed are as follows:

- Channel width ：Approx. 1.2 m

- Average water depth ：Approx. 1.1 m

- Ground height from channel bottom ：Approx. 2.0 m
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  In the open channel, corrugated steel pipes for a length of 250 m will be newly

installed.  As the water from this channel is used for a fish-breeding pond, etc., the

existing flow must be secured.  Therefore, the size of corrugated steel pipe is Dia. 1.2

m to secure the flow equal to the flow running through the existing channel section.

The existing average flow is estimated to be about 48,000 m3/d to 53,000 m3/d.  The

corrugated steel pipe is buried in the existing channel and covered with embankment.

  Raw water is transmitted from the reservoir outlet to the water treatment plant

through the raw water transmission pipeline. Water intake is made with the existing

intake in the reservoir.  A coarse bar screen is provided at the intake to remove of

wood chips and vinyl into the raw water transmission pipeline.

  The existing GSP and ACP provided from the reservoir to the water treatment plant

are replaced by new ones Dia. 300 mm.  The design conditions are as follows:

- Flow rate ：10,000 m3/d （0.116 m3/sec.）

- Distance ：approx. 250 m

- Flow velocity in pipeline ：1.63m/sec

-2  Rehabilitation of the existing water treatment plant

  The maximum operation capacity of the existing water treatment plant is 6,500 m3/d.

Of existing equipment, chemical dosing and chlorination equipment that are either

deteriorated in performance or unusable are all removed.  Together with the newly

added facility of 3,500 m3/d, the equipment with a capacity of 10,000 m3/d will be

installed within the additional facility.  Integration of equipment will offer merits, such

as easy operation and maintenance and reduction of construction costs.

  Filter sand in the existing filter are either reduced in size due to wear or unhygienic

due to adhesion of sludge, so that they are totally replaced.  The volume of sand for

replacement is about 40m3.  Filter sand specifications are 2.57～2.67 in specific

gravity and 0.6 mm in the effective size.

  Backwashing of the existing filter is made by feeding the washing water to the filter

by a pump.  As the existing pump performance is deteriorated, it is necessary to

replace the pump.  Since the new water treatment plant to be added is located at a

place higher than the existing plant, the difference in elevation is used to provide the
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washing water through natural gravity flow from the clean water reservoir of the new

plant.  Therefore, the pump in the existing plant is removed.

  Valves in the existing equipment are removed if damaged.  Table 2-11 shows valves

to be replaced.

Table 2-11  Replacement of valves in water treatment plant
Facilities Name of valve Specifications Quantity

Raw water valve Dia. 200 mm sluice valve 2 sets
Reservoir inlet valve Dia. 200 mm sluice valve 1 set

No.1 facility

Filter inlet valve Dia. 200 mm sluice valve 1 set
Sedimentation tank
inlet valve

Dia. 200 mm sluice valve 1 set

Filter drainage valve Dia. 300 mm butterfly
valve

2 sets

No.2 facility

Filter clean water valve Dia. 250 mm butterfly
valve

1 set

Total 8 sets

-3  Construction of new receiving and mixing tanks

  When the receiving well is constructed, inflow of raw water into the existing and the

added facilities can be put together.  The receiving well is to measure the raw water

flow.  The facility design capacity is 10,000 m3/d.  Considering water detention time

in the receiving well, the tank capacity will become about 34m3.  The concrete tank

structure will be of a rectangular shape.  For the raw water flow meter, an

electromagnetic flow meter is used, which enables indicating, recording, and

integration.

  The concrete-made mixing tank is necessary to mix raw water with chemicals and will

be a rectangular in shape.  The tank capacity is about 32m3 when detention time is

assumed to be 4 minutes.  A mechanical mixer is installed in the tank to enhance mixing

efficiency.  The mixer to be used will be of a suspension type to facilitate

maintenance.

  Raw water that has passed through the mixing tank will be distributed to facilities,

including the existing No.1 and 2 lines and the added No.3 line.  The direct indicating

type flow meter and regulating valve are used for water distribution.
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  Chemicals are dosed before the mixing tank.  Such chemicals are alum for

coagulation, soda ash for pH control, and chlorinated lime for disinfection. Because of

safe quality of raw water, the chlorine consumption through the treatment process is

small.  By integrating dosing points into one, the common machinery can be used for

all systems, which in turn makes maintenance easier and construction cost lower.

  The chemical dose rate relative to the facility design water supply is shown in Table

2-12.  The chemical dosing ratio was determined through a dosing test in the site.

Table 2-12  Chemical dosing rate

Chemicals
Alum

(10% solution)
Soda ash

(5％ solution)

Chlorinated
lime

(3％ solution)
Dosing rate 30 mg/L 8 mg/L 2 mg/L

Maximum
Dosing volume 119 L/h 63.5 L/h 27.8 L/h
Dosing rate 20 mg/L 5.5 mg/L 1 mg/L

Average
Dosing volume 79.4 L/h 47.67 L/h 13.9 L/h
Dosing rate 10 mg/L 3 mg/L 1 mg/L

Minimum
Dosing volume 39.6 L/h 23.8 L/h 13.9 L/h

Note：Chlorine content of chlorinated lime is 65％.

  The required number of chemical dosing pump is three at 10,000 m3/d with reference to

the raw water flow of 3,500 m3/d.  One is used as a standby and in cases of high

turbidity.

Table 2-13  Specifications of chemical dosing equipment
Alum Soda ash Chlorinated lime

Capacity 2,000 liters 2,000 liters 1,000 liters
Material Polyethylene Polyethylene Polyethylene

Dissolving
tank

Quantity 2 2 2
Capacity 0.7 L/hr. 0.37 L/hr. 0.16 L/hr.
Type Diaphragm Diaphragm Diaphragm

Dosing
pump

Quantity 4 4 4
Others Dissolution

basket, mixer
Dissolution

basket, mixer
Dissolution

basket, mixer

  Assuming that the storage of chemicals is for one month of average dosing rate, the

required overall storage space is about 20 m2.

  The building space necessary for the chemical dosing equipment is about 180ｍ２.
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The chemical chamber will be constructed near the mixing tank of block structure.

-4  Addition of water treatment equipment

  The design supply flow of the facility to be added is 3,500 m3/d. Analysis of raw

water showed that all items excluding turbidity met the drinking water standard of PNG.

The turbidity is high throughout the season and 10 to 20 degrees for 125 days on an

average during the rainy season (January to March, September to November).  The

number of days when turbidity exceeds 2 degrees of the PNG drinking standard value is

a total of 200 days a year.  This facility is constructed mainly to remove the turbidity.

  Principal equipment in the water treatment facility includes the

coagulation/sedimentation tank and filter.  Their design specifications are shown in

Table 2-14.

Table 2-14  Equipment design specifications of water treatment facility
Coagulation

tank
Sedimentation

tank
Filter

Clean
water tank

Detention
time

30.2 min 191 min
120 m/d

(filtration rate)
68 min

Tank volume 73.5 m3 463 m3 30m2 (filtration bed area) 165 m3

Head loss 500 mm 50 mm 3,200 mm ―

Structure RC RC RC RC

Type
Vertical

baffling type
Horizontal

baffling type
Rapid filtration ―

No. of units 2 nos 2 nos 8 nos 1 no

Others ― ―
Self-washing＋surface

washing
―

-5  Construction of the drainage facility

  The drainage facility will treat the sludge drainage effluent from the sedimentation

tank and backwashing drainage from filtration tank. The quality of effluent from the

existing facilities is approximately as shown in the table below.



2 - 22

Table 2-15  Water quality (drainage)
Item Backwashing

drainage from
filtration tank

Sludge drainage
from sedimentation

tank

Effluent standard

BOD5 3 mg/L 15 mg/L 120 mg/L
Chloride ions ≦ 1 mg/L ≦ 1 mg/L ―
Total coliforms 0 colonies/100 mL 0 colonies/100 mL 3,000 colonies/100

mL
Dissolved oxygen 6.9 mg/L 3 mg/L ―
PH 7.4 7.0 5.8 - 8.6
Total nitrogen 1.02 mg/L 2.5 mg/L ―
SS 130 mg/L 2,500 mg/L 150 mg/L

  There is no effluent standard in PNG.  Consequently, General Standard of the Water

Pollution Control Law of Japan will be applied.  Heavy metals are not contained in the

raw water, so their content in drainage is less than the effluent standard value.  All of

water quality items in filter washing water are below the discharge standard level and

filter-washing water need not be treated.  Drainage from the sedimentation tank has

high SS and must therefore be treated.  Most of the SS consists mainly of grit and soil

from the river.

  In the drainage facility system, SS is treated to 150 mg/L with a lagoon in which

gravity sedimentation is made after charge of coagulant.  Supernatant water is released

into a river.  Settled sludge is dried by the sun and discharged to the outside with a

truck.  The design specifications for the drainage lagoon are as follows.

- Average turbidity of raw water ：5 mg/L

- Chemical dosing ratio ：20 mg/L (aluminum sulfate)

- Mass of SS ：96.9 kg-DS/d

- Drainage volume ：38.8 m3/d

- Sedimentation velocity ：10 mm/min

- Lagoon area ：31.9 m2

- Structure ：Reinforced concrete

-6  Miscellaneous works at the water treatment plant

  The water treatment plant yard is divided into the existing treatment plant space and

the additional new plant space.  It is essential to establish communications between
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these spaces.  For this purpose, a connection road is necessary within the yard.  This

road will be a 5 m wide concrete made.  The new treatment plant system is based on

gravity flow utilizing difference in elevation.  Therefore, it is necessary to prepare the

land to ensure the correct ground height of the facility according to the hydraulic

calculation.

-7  Development of distribution reservoir

  Among the distribution reservoirs in Mt. Kiss, Reservoir No.1 is suffering leakage

from the distribution pipeline valve, which will be replaced.  The size of the drainage

valve, which is a sluice valve of cast iron, is 250mmφ.

-8  Distribution facility

  The pipe type, size, and length of pipeline work implemented in this project are

shown in Table 2-16.

Table 2-16  Renewal of distribution pipeline
Material Diameter Length

PVC 300 mm 345 m
PVC 250 mm 880 m
PVC 200 mm 3,133 m
PVC 150 mm 1,641 m
PVC 100 mm 7,823 m
PVC 80 mm 7,356 m

Total 21,178 m

Replacement of asbestos cement pipes

  The existing asbestos cement pipe (ACP) was installed in 1960s and has exceeded its

life serviceability (25 years as stipulated in the Cabinet Order for The Local Public

Enterprise Law of Japan).  Actually, a rupture accident related to pressure resistance is

reported.  All of these ACPs are to be replaced by PVC, and existing ACPs will be left

buried there after being replaced.

Blocked distribution area

  Distribution is made through natural gravity flow, but control of the water volume

and pressure are not set up for each area.  In certain highland areas, there is almost no

water pressure and each house has to take self-help measures such as installing a
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booster pump or rainwater storage tank.  On the other hand, in areas near the

distribution main or in low-elevation areas, the risk of leakage from outdated pipes is

extremely high because of excessive water pressure, causing leakage within the house.

  Therefore, the distribution area is divided according to the topographical conditions

to enable control of the water volume and pressure in each block (block division).  In

pipelines where the hydraulic analysis shows the problem of pressure fluctuation, the

pressure-regulating valves are provided to secure the appropriate water pressure.

Installation of flow meters for neighboring villages

  The existing system has almost no flow meter.  Direct indicate type with integrator

water meters are provided at the distribution reservoir outlet and main branch section to

ensure efficient water supply distribution.  Additionally, to enable water rate collection

and reduce waste of water, flow meters are installed at eight points along the service

pipes to ten villages.

Construction of portable flow meter pit for control of distribution volume

  A portable ultrasonic flow meter procured to be in Japan is used to control the

distribution volume.  For this purpose, a flow control installation pit (concrete) is

constructed at required locations.  This will facilitate control of the distribution flow

rate and enable effective reduction of leakage.

Connection restoration work of service pipes

  During replacement of pipes, connection to the service pipe and hydrant of each

house from the existing pipeline will be changed over to a connection from the new

distribution pipeline.

(4)  Provision of Equipment

  The result of a review over the necessity of equipment requested from PNG is shown

below.  Equipment necessary for this project is summarized in Tables 2-17 and 2-18.

Water charge collection is essential for sound operation of the water utility.  At present,

water charge collection using water meters is executed only in part of Goroka.  The

project's executive agency plans to collect water charges.  In PNG, piping materials are

imported.  General procurement of materials will contribute to reduction of the meter

installation work period while the use of polyethylene pipes will minimize the number
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of connections, promoting prevention of leakage.

  At present, there are no water quality testing appliances, which hinders adequate

facility operation and assurance of safe water supply.  Therefore, the PNG counterpart is

requesting procurement of water quality analysis equipment. Water quality control

includes analysis that should be executed routinely, that is, (i) daily, (ii) monthly, and

(iii) yearly.  In the case of (ii) and (iii), the equipment will become large in scale and

moreover it is difficult to recruit qualified operators.  Therefore, (ii) and (iii) must be

entrusted to public agencies, such as the university, etc.  Consequently, simple analysis

apparatus will be procured for daily water quality inspection.  All apparatus must be

simple ones enabling manual analysis, and a Japanese contractor will explain the usage

thoroughly during the construction period.

Table 2-17  List of equipment to be procured under the Project for Lorengau
Purpose Equipment Quantity Applications

Water meter
and cock

912 sets
Installed to service pipes to measure water
consumption of consumers for collection
of water charges

Water charge
collection

Saddle and
small piping
for
installation of
the water
meter

912 sets
Material for connection from distribution
pipeline to water meter

Jar-tester 1 unit
Used for coagulation test and checks the
optimum chemical feeding ratio to ensure
optimum flocculation

Turbidimeter 1 unit Used for the above test

PH meter 1 unit
Used to determine the alkaline agent
feeding ratio to adjust pH of treated water.

Residual
chlorine
meter

1 unit

Used to check if disinfecting chlorine is
left in the effective volume at the pipe end.
According to the Japanese
Waterworks Law, the residual total
chlorine should be 0.3mg/L or more.

Water quality
analysis

Total
coliforms,
standard plate
count
bacteria

1 set
Used to check for pollution of the treated
water.
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Table 2-18  List of equipment to be procured under the Project for Goroka
Purpose Equipment Quantity Application

Water charge
collection

Water meter
and cock 1,200 sets

Installed to service pipes to measure water
consumption of consumers for collection
of water charges

Jar tester 1 unit
Used for coagulation test and checks the
optimum chemical feeding ratio to ensure
optimum flocculation

Turbidimeter 1 unit Used for the above test

pH meter 1 unit
Used to determine the alkaline agent
feeding ratio to adjust pH of treated water.

Residual
chlorine
meter

1 unit

Used to check if disinfecting chlorine is
left in the effective volume at the pipe
end.  According to the Japanese
Waterworks Law, the residual total
chlorine is 0.3mg/L or more.

Water quality
analysis

Total
coliforms,
standard plate
count
bacteria

1 set

Used to check for pollution of the treated
water.

Maintenance
of raw water
transmission
facility

Sludge
discharge
pump

1 set

Improvement of sludge discharge from
the reservoir from manual to mechanical
operation

Leakage
check

Portable flow
meter

1 unit
Flow meter for leakage check (ultrasonic)
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List of Drawings

(1) Lorengau

No. Title Scale

I-1 General Layout Plan 1/12500

I-2 Intake / Raw Water Transmission Facilities 1/3500

I-3 Raw Water Transmission Pump Station 1/60

I-4 Water Treatment Plant Layout Plan 1/150

I-5 Distribution Reservoir 1/150

I-6 Distribution Pipelines (Key Plan) 1/12500

I-7 Distribution Pipelines (1) 1/6500

I-8 Distribution Pipelines (2) 1/6500

(2) Goroka

No. Title Scale

II-1 General Layout Plan 1/12500

II-2 Intake Facility 1/50

II-3 Raw Water Transmission Facility Non

II-4 Water Treatment Facilities – Flow Diagram Non

II-5 Water Treatment Facilities – Layout Plan 1/800

II-6 Existing WTP – Improving Plan 1/200

II-7 Proposed WTP － Receiving Well 1/100

II-8 Proposed WTP － Sedimentation Basin 1/100

II-9 Proposed WTP － Filter Bed 1/100

II-10 Proposed WTP － Chemical Room 1/100

II-11 Proposed WTP － Sludge Sedimentation Lagoon 1/100

II-12 Distribution Pipelines (Key Plan) 1/12500

II-13 Distribution Pipelines (1) 1/6500

II-14 Distribution Pipelines (2) 1/6500

II-15 Distribution Pipelines (3) 1/6500

(3) Common

No. Title Scale

III-1 Trench Work Standard (Intake / Transmission Line) 1/10

III-2 Trench Work Standard (Distribution Line) 1/10
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CHAPTER 3 IMPLEMENTATION PLAN

3-1 Implementation Plan

3-1-1 Implementation Concept

(1) Basic Conditions for Implementation

Project components are summarized in Table 3-1.

Table 3-1  Scope of Works and Project Components

A) Lorengau

Scope of
works

Facility Items to be conducted

Intake facility
Repair of intake weir and installation of a staff for flow
measurement

Raw water transmission
facility

Replacement of raw water transmission mains and
relocation of the pumping station

Treatment facility Procurement of water quality analysis equipment

Distribution facility
Construction of reservoir tanks and replacement
deteriorated distribution pipelines

Gov. of
Japan

House connection Procurement of connection pipes and water meters

Treatment facility Repair of equipment of the existing treatment plant
Gov. of
PNG

House connection
Connection of service pipes with water meters to
households

B) Goroka

Scope of
works

Facility Items to be conducted

Intake facility Replacement of intake gate

Raw water transmission
facility

Installation of corrugated pipes, procurement of
portable sand pump for the diurnal pond, and
replacement raw water transmission pipes

Treatment facility
Repair of the existing treatment plant, construction of
new treatment plant, and procurement of water quality
analysis equipment

Gov. of
Japan

Water transmission
facility

Replacement of water transmission mains
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B) Goroka (continued)

Scope of
works

Facility Items to be conducted

Distribution facility
Replacement of a drain valve of the existing reservoir
tank and deteriorated distribution pipelines, and
improvement of low water pressure in particular areasGov. of

Japan
House connection

Reconnection of service pipes and procurement of
water meters

Intake facility Repair of collapsed part of the intake weir

Raw water transmission
facility

Repair of collapsed stone walls along the raw water
transmission channel

Gov. of
PNG

House connection Installation of water meters

Restoration of service connection is required where distribution pipes are replaced.  In

construction, special care shall be taken for selection of the construction method and

scheduling, in order to minimize period of water suspension.

(2) Local contractors

Local contractors are available in Port Moresby and Lae, which have experienced in

water supply projects, bridge construction, road construction, etc., and worked as the

subcontractors of the past Japan’s grant aid projects and ADB projects.  Taking into

account of these experience, these contractors are capable of working as the

subcontractors under the Japanese contractor for the project.

Although construction machinery is unavailable in the project sites, they are available in

Lae where is the proposed import port and the place to supply the construction

materials.

Consequently, a Japanese contractor is to direct the local subcontractors in the project.

(3) Dispatch of engineers

A Japanese contractor has to execute technical transfer for maintenance of facilities to

PNG Water Board and G.U.L.L.G staff in the form of QJT (On-the-Job Training) during

the construction period.  Technical transfer shall focus on following items:
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- Operation and maintenance of the water treatment plant (Coagulation-sedimentation

tank, filtration tank and chemical dosing equipment)

- Operation of the leakage detection equipment (ultrasonic flow meter)

(4) Executing organizations of PNG side

Department of National Planning and Monitoring (DNPM), PNG Water Board, and

G.U.L.L.G are to be executing agencies of the Project.  DNPM takes responsibility for

the implementation of the Project, and the PNG Water Board and G.U.L.L.G are in

charge of the implementation at each site.  The conceptual structure for the project

implementation is shown in Fig. 3-1.

Project Manager

Foreign Supervisor

Chief Engineer

LaboursSkilled Labours

Local Staff

Contractor

DNPM

G.U.L.L.G PNGWB

Government of
Papua New Guinea Government of Japan

Embassy of Japan
JICA

Consultants,
Supervisor

E/N

Consulting Service Contract
Liaison
/ Coordination

Construction Contract

Construction
Supervision

Fig. 3-1  Conceptual Structure for the Project Implementation
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3-1-2 Implementation Conditions

(1) Natural Condition on Construction

Climate

○ Lorengau

The climate is characterized by constant high temperature and high humidity.

The annual average precipitation for the 1973～1998 period is approx. 3,240 mm and

the precipitation is high throughout the year.  The monthly average temperature

fluctuates from 27 to 28 degrees C.

○ Goroka

The average annual precipitation is approx. 1,867 mm and the monthly average

precipitation fluctuates from 54 mm in July to249 mm in February.  The wet season is

generally from October to April while the dry season is from May to September.

The monthly average temperature fluctuates from 19 to 20 degrees C.

(2) Related laws and regulations

Water quality standards for drinking water are prescribed in the design manual issued by

PNG Water Board.  Standard for designing structures and other water facilities are in

general to follow the Australian Standards (AS).

3-1-3 Scope of Works

Table 3-2  Scoke of Works
Work Item PNG Japan
Land acquisition ○
Grass-cutting in the water treatment plant ○
Construction of fence encircling the completed facilities and its gate ○
Coordination during water cutoff ○
Installation of water meters ○
Information on buried facilities and attendance to excavation work ○
Coordination during connection work between the existing pipes and
newly installed pipes

○
Free water supply to pipe-flushing (washing) ○
Electrical work up to incoming panel (included) ○
Trial excavation ○
Construction (schedule, preparation of materials and construction work) ○
Pipe-flushing work of distribution pipes (not including service pipes) ○
Water-pressure tests of distribution pipes (not including service pipes) ○
Chlorination of distribution pipes (not including service pipes) ○
Leak-detection tests of tanks ○
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3-1-4 Consultant Supervision

(1) Detail Design

In the detailed design study, following works will be carried out:

- In the field study, followings are conducted; site reconnaissance of the pipeline
routes, investigation of underground installations and other obstacles (pole,
overhead wire, etc.), investigation of existing pipes, etc., investigation of positions
for the connection restoration of existing water supply pipes and branch pipes,
topographic survey, trial pit investigation.

- Basic design should be reviewed on the basis of the field study.

- Comparison on construction method, structural planning and temporary planning
are carried out so as to decide implementation plan.

- The structural calculation as well as temporary calculation, etc. are carried out.

- Drawings are prepared, such as location map, plans, longitudinal section drawings,
detail drawings (plan, longitudinal, cross section, etc.) and structural drawings.

- Calculation sheets are made on all that are necessary for construction.

- Basic conditions, the comparison examinations, etc. are confirmed.  Validity of the
design plan, consistency of the drawings and the calculation sheets are probed so as
to examine the content of the design.

- Cost estimation of the basic design is reviewed on the basis of the decided scale of
facilities and quantities.

- Tender document is prepared in accordance with the guideline of JICA (Japan
International Cooperation Agency).

- For the selection of the contractor, the consultants will assist the implementing
organizations of PNG in line with the tendering procedures stipulated in the
guideline of JICA.

(2) Construction Supervision

Following the detail design, the construction supervision will be undertaken.  Major
items of the construction supervision services are summarized below:

- Close coordination with parties concerned for completing the construction work as
scheduled in the implementation program of the Project

- Precise and timely advises to the contractor and the executing agency to construct
the facilities consistent to design drawing / contract document

- Proper transfer of knowledge to the staff of G.U.L.L.G and PNG Water Board on
construction methods and techniques to maximize the expected effects of the Grant
Aid Project in the form of on-the-job training
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- Adequate advice and guidance on operation and maintenance of the constructed
facilities to facilitate the proper operation of the Project

- During the pipe laying works in the service area, it is important to minimize
interference to the residents, such as suspension of water supply, by cooperation
with G.U.L.L.G and PNG Water Board.

- In order to achieve project objectives from the early stage, the consultants would
pay attention to the progress of TWB portion, construction of distribution pipelines,
from the preparatory to construction stages.  The consultants will assist its
designing and planning to coordinate whole progress of the Project.

- Operation and Maintenance (O&M) manual for equipment and pipelines is to be
prepared by the consultants during the construction period.  Each manual for
equipment or facility would be made by the manufactures.  And the consultants will
combine the manuals into a comprehensive O&M manual.  It will be used for
training in commissioning.  Necessary modifications shall be made, if any.

The above supervision works include the following duties and responsibilities:

- Supervision of construction program and quality control, such as approval and
inspection of construction materials and works

- Inspection and approval of dimensions, and numbers of the constructed works and
facilities

- Change order to the contraction as required

- Preparation of reports and papers required as specified by JICA

The above consulting services will be required from the commencement of the
construction to the completion of the all construction works.  Throughout the
construction period, a resident engineer will be assigned who coordinates the
construction works.  The resident engineer will be a civil engineer.  Experts in several
disciplines will be dispatched to the site in addition to the resident engineers for smooth
implementation of the work.   

3-1-5 Procurement Plan

(1) Labor

Concerning procurement of labors, local staff for labor control will be employed under

the Japanese engineers.  Local foremen will be positioned under them.  Technical

transfer will be conducted throughout the construction period in the form of OJT (On

the Job Training).  Common labors are also to be procured locally.
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(2) Construction materials

Equipment for the water treatment plant and facilities are the main equipment of the

Project.  Therefore, they will be procured in Japan.  Although straight PVC popes are

manufactured in PNG, they are inferior in quality, so that the PVC pipes will be

procured in Australia where the materials are stably available in good quality.

1) Cement

Normal Portland cement, PNG product

2) Aggregate

Lorengau

There is no crusher plant in Lorengau, so that concrete aggregates are transported from

Lae by sea to Lorengau.

Goroka

There is no crusher plant in Goroka, so that coarse and fine aggregates are purchased

and transport from Lae.

3) Reinforcement and ordinary/special structural steels

Reinforcement are available in the market.  Mill sheets of sufficient strength can also

be issued.

4) Form and construction wood materials

Plywood for concrete forms is also available in the market.

  

5) Fuels

Gasoline and gas oil are also available in the market.

  

6) Ready-mixed concrete plant

There is no ready-mixed concrete plant in Lorengau and Goroka.  A mobile mixer is

used in Lorengau.  For Goroka, a concrete batching plant is provided at the site

because water treatment plant construction work requires high quality concrete in large

quantity and in a stable and continuous supply.

(3) Construction machinery

There are construction machinery leasing companies in Port Moresby and Lae, which
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have a relatively large number of construction machinery.  Therefore, construction

machinery is to be leased in Lae and transported to the Project site.

Table 3-3  Items and the scope of procurement
Procuring country

Item Specifications
PNG Japan

Third
country

Labor
Special workers ○

General workers ○

Construction materials
Cement ○

Gravel / sand ○
Wood panels for
concrete form ○

Re-bar ○

Corrugated pipe ○

Concrete products ○

Fuels ○

Water treatment plant Mechanical and Electrical ○

Transmission pumps ○

Distribution reservoir Steel tank ○

PVC pipes ○

Galvanized steel pipes ○

Equipment supplied
Water meter with cock ○

Connection pipe Polyethylene pipe ○
Water quality analysis
equipment ○

Portable sand pump with generator ○

Flow meter Ultra-sonic flow meter ○
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3-1-6 Implementation Schedule

The implementation schedule is shown in Fig. 3-2.

Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Field Survey

Work in Japan

Tendering

Manufacturing

R.W.T. Pipe

Reservoir Tank

Distribution Pipeline Distribution Pipeline

Missellaneous Work

R.W.T. Pipe

Water Treatment Plant

Distribution Pipeline

Missellaneous Work

D
et

ai
l D
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ig

n
C
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st

ru
ct

io
n 

/ P
ro

cu
re

m
en

t

Lo
re

ng
au

G
or

ok
a

Note  R.W.T. Pipe: Raw Water Transmission Pipe

Fig. 3-2  Implementation schedule

3-1-7 Obligations of Recipient Country

On condition that Grant Aid of Japan is extended to PNG for implementation of the

Project, necessary undertakings of the Government of PNG are items described in the

Scope of Works of 4-1-3 and necessary measures prescribed in the Minute of

Discussion.
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3-2 Operation and Maintenance Costs

(1) Maintenance system

Lorengau

Facilities constructed by the Project are to be transferred to the PNG Water Board from

Manus Province.  PNG Water Board will establish a Lorengau Office and take charge

of operation and maintenance of the Lorengau water supply system.  The draft

organization chart of the Lorengau Office is proposed as shown below.

The Office is headed by the district manager and consists of three divisions; Operation

Division in charge of operation and maintenance of the water treatment plant and

pumping station, Plumbing Division in charge of repair and maintenance of the pipeline,

and Administration Division in charge of collection of water charges.

Senior Water
Operator

Leading Hand
Plumber

Cashier

(1)

(1) (1) (1)

District Manager

Meter
Reader

Assistant Water
Operator / Pumping
Station Attendant

Trades
Assistant

Administration
Officer

(2) (1) (1) (1)

( ) : Number of personnel

Fig. 3-3  Organization chart of the Lorengau office（draft）

Goroka

The G.U.L.L.G has employed sufficient personnel for operation and maintenance of the

water supply facility since the reorganization in 1998.  Facilities constructed by the

Project will be operated and maintained by the existing system.

The Manager of Technical & Engineering will take charge of execution of the leakage

control program.
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(2) Maintenance costs

Projection of revenue and expenditure after the Project is shown in Table 3-4.  The

record of the revenue from water charge in Popondetta was referred to for the projection

of Lorengau, while the current water tariff was referred to for the projection of Goroka.

As for the accounted-for water, unaccounted-for water is considered to be equal to the

leakage volume.  The projection assumes that the administration loss could be almost

neglected, namely, the percentage of accounted-for water to be 75%, since penal

regulations are strictly enforced against nonpayment and arrears.

Expenditures were calculated on the basis of annual expenditures of both towns for

1999.  The personnel expense of Lorengau was calculated, referring to the record of the

Water Board.  Taking into reference of the past financial data, Quarterly Economic

Bulletin issued by the Bank of Papua New Guinea, a inflation rate of 10.0%/year and

increase rate of salary of 4.1%/year are applied.

Comparing the revenues and expenditures, it is possible that the necessary expenses can

be covered while securing profits without raising water charge.

Table 3-4  Projection of revenue and expenditure after the Project

[unit: Kina]

Lorengau Goroka

Revenue 1999 2003 1999 2003
Water charge Nil 339,950 600,000 1,081,345
Others Nil 1,000
Total --- 339,950 601,000 1,081,345
Expenditure 1999 2003 1999 2003
[1] Personnel expenses 16,800 88,689 75,628 88,815
[2] Repair 21,700 21,962 22,500 92,238
[3] Electricity 40,000 36,139 8,500 12,445
[4] Fuel, insurance, etc., 3,000 4,392 2,500 3,660
[5] Office supplies 500 732 Nil Nil
[6] Chemical Nil 63,989 60,000 325,235
[7] Land rent Nil Nil 50,000 73,205
[8] Depreciation Nil 109,808 Nil 461,192
Total 82,000 325,711 219,128 1,056,790
Current balance ▲82,000 14,239 381,872 24,555
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CHAPTER 4  PROJECT EVALUATION AND RECOMMENDATIONS

4-1 Project Effect

(1)  Improvement of living standard

  At present, domestic water demand of 165 L/c/d is not satisfied in the Project areas.

After the Project, the water demand will be satisfied with sufficient water pressure (10

- 50 m) for 24 hours continuously.  Owing to that, residents in the Project areas will

obtain safe and sufficient water and, thereby, will enjoy comfortable living conditions.

Table 4-1  Improvement by the Project
Lorengau Goroka

Index Current Status Target Current Status Target
Domestic water demand 20 - 70 L/c/d 165 L/c/d 44 - 112 L/c/d 165 L/c/d
Water supply hours 9 hr 24 hr 18 hr 24 hr
Residual pressure 0.1 m or less 10 m 0.1 m or less 10 m
Number of water meters 0 pcs 912 pcs 260 pcs 1,460 pcs

(2)  Improvement of hygienic conditions

  In Lorengau and Goroka, number of patients infected by skin disease (Lorengau: 167

persons/1000 persons, Goroka: 152 persons/1000persons), diarrhea (Lorengau: 48

persons/1000 persons, Goroka: 66 persons/1000persons) ranks second after malaria#1)

among diseases ascribable to lack of water volume and poor water quality.  It is known

that improvement of the water supply conditions will contribute to decrease the rate of

infections.  The rate of decrease is reported at 40 to 50 %#2).

  By implementing this Project, enough volume of water and disinfected safe water

will be supplied.  And it is expected that rate of both skin diseases and diarrhea will

decrease.

#1) National Health Plan 2001 – 2010, Health Vision 2010, Provincial and District Health Profiles.
#2) Report of WHO environment and health committee, "Our earth, Our health", 1993

(3)  Contribution to BHN

Designing facilities of the Project was conducted, taking into consideration the water
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supply to the vicinity islands of Lorengau and neighboring villages of Goroka.  Those

islands and villages are interspersed around the project areas.  The residents are forced

to depend on Lorengau and Goroka for potable water.

The Project will improve water for those residents both in quality and quantity and will

contribute the satisfaction of Basic Human Needs (BHN) of the people in islands and

villages as well as the people in the project areas.  Number of beneficiaries is

estimated approx. 2,500 in Lorengau and approx. 12,000 in Goroka, approx. 14,500 in

total.
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4-2 Recommendation

  The followings are recommended in order to sustain stable water supply service with

sufficient volume and safe quality and to maintain the water supply facilities properly.

(1)  Establishment of water charge collection system

  At present, there are no water charge collection system in Lorengau.  In Goroka, the

flat rate tariff system is applied except for come commercial users.  So, understandings

for water charge by the consumers are insufficient, and therefore, consciousness of

saving water is hardly obtained.  While, revenues from water charge becomes low, and

eventually, necessary maintenance costs cannot be covered.

  In the Project, water meters are proposed to be provided under the Japan's Grant Aid

and to be installed by the PNG's implementation agencies, so that water charge

collection system can be realized by using water meters based on the principle of

beneficiaries to pay.  Major subjects for it are as follows:

- to install the water meters to all customers

- to conduct a n enlightenment for customers to understand the water charge system

and be aware of willingness to pay.

- to realize the transfer of the Lorengau water supply system from Manus province to

PNG Water Board.

- to establish a water charge collecting system for surrounding villages of Goroka in

collaboration with the provincial government as well as village authorities.

(2)  Implementation of ceaseless leakage control

  At present, the existing water distribution pipes in both Lorengau and Goroka is so

deteriorated that leakage ratios are estimated at about 60% and 46% respectively.  In

the Project, the leakage ratio is targeted to be 25% by replacement of the old pipes.  In

consideration that PNG Water Board intends to achieve the UFW ratio (physical loss

and administration loss) of 20% in future, leakage control shall be continued even after

the Project, so as to achieve soundness of financial status through reducing the leakage.
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  In the Project, a portable ultrasonic flow meter is proposed for management of flow

rate by distribution blocks.  After that, priority areas, which would be detected of high

leakage ratio, will be repaired, etc.  And small leakage will be tackled in the following

stages.  As for leakage control of Lorengau, it is proposed to be conducted on the

technical initiative of PNG Water Board headquarter, taking into account of small scale

of the service area.

- to control flow rate by distribution blocks by means of flow measurement using the

proposed ultrasonic flow meter

- to repair and replace the pipes in the priority areas

- to conduct further leakage control

(3)  Strengthening the waterworks management and organizations

  It is essential to keep soundness of the managerial bases of waterworks in order to

realize sustainability of the water supply systems.  For that, it is required to keep the

suitable engineering levels as well as to stabilize revenue from water charge, so as to

achieve more efficient management body.

- to aim the efficient management body in order to increase rate of accounted-for water

- to keep and improve the engineering levels by means of OJT throughout the

construction period and use of the National Training Center.

- to strengthen the financial status

- to manage the information systematically, including drawings and the technical

managerial data

(4)  Implementation of water quality control

  To supply safe water steadily is a principal role for waterworks.  It is therefore

necessary to be thorough about water quality control from the water source to tap ends.

For this purpose, water quality test kits are to be provided under the Project, so that

water quality control is expected to be conducted by the PNG's implementation agency.

  From the viewpoint of preventing pollution of water source, enlightenment to

inhabitants nearby the water source is important as well as patrol around water source.
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- to patrol the water source in order to prevent or detect pollutions

- to conduct enlightenment to inhabitants nearby the water source through public

activities

- to carry out water quality control of raw water, treated water and service water.

 (5)  Water resources development for future demand

  Although the Lorengau River has been concluded to be enough intake volume for the

time being, the expected minimum flow rate of 25 L/s is incapable of future increase of

water demand.  Therefore, it is recommended to study on the other water sources to

prepare for the future demand.  The following water sources are supporsed.

- Lihai River

  The Lihai River runs in the west of the Lorengau River and has a wide catchment

area covered by forest.  Rich water flow and good water quality was observed in the

field survey of the basic design study.  However, existence of a deep valley may

requires water transmission by pump, etc.

- Small rivers / creeks

  In developing towards the east of the Lorengau River, small rivers and creeks are

proposed as water sources, since there is no rivers which have wide catchment areas.

Taking into account of the rich annual rainfall of Lorengau (3,240 mm) and the present

status of the catchment areas covered by forest, intake volume is expected to be some

hundreds cubic meters per day.   

-  Groundwater

  Groundwater would be applicable for small water supply system, although there is no

practical study on ground water use in Lorengau.
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Appendix 1 Member List

Member list of the Basic Design Study Team

1. Mr. Kaoru IWASAKI Team Leader Resident Representative,
JICA PNG Office

2. Mr. Kenichiro KOBAYASHI Coordinator Grant Aid Management Department

3. Mr. Toshifumi OKAGA Water Supply Planner 1 Pacific Consultants International

4. Mr. Shunichi NAKATAKE Water Supply Planner 2 Pacific Consultants International

5. Dr. Sotoyuki HAYAKASHI Water Works Management
Planner

Pacific Consultants International

6. Mr. Hiroyuki SHIRAIWA Hydrologic Planner Pacific Consultants International

7, Mr. Yarai SATOH Water Treatment Facility
Planner

Pacific Consultants International

8. Mr. Naoto TOHDA Procurement
/ Cost Estimator 1

Pacific Consultants International

9. Mr. Takayuki ARAKI Procurement
/ Cost Estimator 2

Pacific Consultants International

Member list of the Explanation Team for the Basic Design

1. Mr. Kaoru IWASAKI Team Leader Resident Representative,
JICA PNG Office

2. Mr. Toshifumi OKAGA Water Supply Planner 1 Pacific Consultants International

3. Mr. Naoto TOHDA Procurement
/ Cost Estimator 1

Pacific Consultants International
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Appendix 2 Schedule and Itinerary

Schedule of the Basic Design Study
Date Activities Accommodation

2 Aug (Wed) 8:25 Arrival at Port Moresby (PX 091) (Mr. Okaga, Mr.
Nakatake, Dr. Hayakashi, Mr. Shiraiwa, Mr. Satoh, Mr.
Toda)
11:00 Meeting with JICA Office
14:00 Meeting with PNG Waterboard

Port Moresby

3 Aug (Thu) Port Moresby 8:00 – (PX 160) – 8:50 Goroka
(Mr. Okaga, Mr. Nakatake, Dr. Hayakashi, Mr. Shiraiwa,
Mr. Satoh, Mr. Toda)
Meeting with Goroka Urban Local Level Government

Goroka

4 Aug
to 5 Aug

Site Survey Goroka

6 Aug (Sun) Goroka 9:15 – (PX 161) – 10:05 Port Moresby
(Mr. Okaga, Dr. Hayakashi, Mr. Shiraiwa, Mr. Satoh)

Port Moresby

7 Aug (Mon) 8:25 Arrival at Port Moresby (Mr. Kobayashi, Mr. Araki)
10:30 Meeting with JICA Office
11:30 Courtesy call to EOJ
13:30 Courtesy call on Department of National Planning &
Monitoring
15:00 Courtesy call on PNG Waterboard

Port Moresby

8 Aug (Tue) 14:00 Meeting with PNG Waterboard Port Moresby
9 Aug (Wed) Port Moresby 7:45 – (PX 226) – 10:00 Lorengau (Mr.

Kobayashi, Mr. Okaga, Dr. Hayakashi, Mr. Shiraiwa, Mr.
Satoh, Mr. Araki)

Lorengau

9 Aug
to 12 Aug

Meeting with PNG Waterboard and Manus Provincial
Government, and Site survey

Lorengau

13 Aug Lorengau 10:25 – (PX 220) – 11:15 Kavieng 11:40 (PX
271) – 13:10 Port Moresby
(Mr. Kobayashi, Mr. Okaga, Dr. Hayakashi, Mr. Araki)

Port Moresby

14 Aug (Mon) Port Moresby 8:40 – (PX 160) – 9:30 Goroka
(Mr. Iwasaki, Mr. Kobayashi, Mr. Okaga, Dr. Hayakashi, Mr.
Araki)

Goroka

14 Aug (Mon) to
16 Aug (Wed)

Meeting with Goroka Urban Local Level Government, and
Site survey

Goroka

17 Aug (Thu) Goroka 9:15 – (PX 161) – 10:05 Port Moresby
(Mr. Iwasaki, Mr. Kobayashi, Mr. Okaga, Mr. Toda)
11:00 Meeting with PNG Waterboard
14:30 Joint Meeting on Signing of Minutes of Discussion

Port Moresby

18 Aug (Fri) 10:00 Signing of the M/D
14:00 Report of the Study Result at EOJ
15:00 Report of the Study Result at JICA Office

Port Moresby

19 Aug (Sat) Leaving Port Moresby for Cairns, 11:30 – (PX 090) (Mr.
Kobayashi)
Port Moresby 8:40 – (PX 160) – 9:30 Goroka
(Mr. Okaga)

Goroka
/ Lorengau

19 Aug (Sat)
to 31 Aug (Thu)

Site Survey (Consultant Members) Goroka
/ Lorengau

1 Sep (Fri) 14:00 Report of the Study Result at EOJ
15:00 Report of the Study Result at JICA Office
(Consultant Members)

Port Moresby

2 Sep (Sat)
to 3 Sep (Sun)

Inner Meeting Port Moresby

4 Sep (Mon) Leaving Port Moresby for Cairns, 11:30 – (PX 090)
Consultant Members
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Itinerary of the Basic Design Study
Activities

No Date
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1 1 Aug Tue Tokyo to Cairns Tokyo to Cairns

2 2 Aug Wed Cairns to Port Moresby (POM) Cairns to POM

3 3 Aug Thu POM to Goroka (GRK) POM to GRK

4 4 Aug Fri
5 5 Aug Sat

GRK

6 6 Aug Sun
Tokyo to
Cairns

GRK to POM
Tokyo to
Cairns

7 7 Aug Mon
Cairns to POM (Kobayashi, Araki)

Meeting with JICA, Courtesy Call to Embassy of Japan
8 8 Aug Tue PNG Water Board
9 9 Aug Wed POM to Lorengau (LRG)

10 10 Aug Thu
11 11 Aug Fri
12 12 Aug Sat

LRG

13 13 Aug Sun LRG to POM LRG to POM
14 14 Aug Mon POM to GRK POM to GRK
15 15 Aug Tue
16 16 Aug Wed

GRK

GRK

17 17 Aug Thu GRK to POM

LRG

GRK to
POM

18 18 Aug Fri
Minutes of

Discussion (M/D)
LRG to
POM

M/D

19 19 Aug Sat
POM to
Cairns

POM to
GRK

POM

20 20 Aug Sun
Cairns to

Tokyo
POM to

LRG
21 21 Aug Mon

POM

22 22 Aug Tue

POM to
Cairns,

Cairns to
Tokyo

23 23 Aug Wed
24 24 Aug Thu

LRG

LRG

25 25 Aug Fri
LRG to
POM

LRG to
POM

26 26 Aug Sat

GRK

GRK

GRK

27 27 Aug Sun
GRK to
POM

GRK to POM
POM GRK to

POM
28 28 Aug Mon

POM

29 29 Aug Tue
POM to
Cairns

30 30 Aug Wed
Cairns to

Tokyo
31 31 Aug Thu

POM POM

32 1 Sep Fri
JICA/
EOJ

JICA/ EOJ

33 2 Sep Sat
34 3 Sep Sun

POM POM

35 4 Sep Mon

POM to
Cairns,

Cairns to
Tokyo

POM to Cairns,
Cairns to Tokyo
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Schedule of Explanation of the Draft Final Report
Date Day Activities Accommodation
1 Nov Wed Tokyo to Cairns
2 Nov Thu Cairns to Port Moresby

10:00 JICA PNG Office
11:00 Embassy of Japan
14:00 PNG Department of National Planning and Monitoring
14:30 PNG Water Board

Port Moresby

3 Nov Fri PNG Water Board, Explanation on Draft Report Port Moresby
4 Nov Sat Inner Meeting Port Moresby
5 Nov Sun Port Moresby to Goroka Goroka
6 Nov Mon 9:00 Goroka, Explanation on Draft Report Goroka
7 Nov Tue 9:00 Discussion on Draft Report

13:00 Supplemental Site Survey
Goroka to Port Moresby

Port Moresby

8 Nov Wed 10:00 Meeting with PNG Water Board for Discussing Draft
Report
14:00 Joint Meeting on Minutes of Discussion

Port Moresby

9 Nov Thu 9:00 PNG Water Board Signing of Minutes of Discussion
11:00 Report to Embassy of Japan

Port Moresby

10
Nov

Fri Travel, Port Moresby to Cairns, Cairns to Tokyo

Itinerary of Explanation of the Draft Final Report
Activities

No Date

Iw
as

ak
i

O
ka

ga

T
od

a

1 1 Nov Wed Tokyo to Cairns

2 2 Nov Thu

Cairns to Port
Moresby (POM)
Courtesy Call to

JICA/ Embassy of
Japan/ PNG

Department of
National Planning

and Monitoring/ PNG
Water Board

3 3 Nov Fri Explanation of Draft Report

4 4 Nov Sat Inner Meeting

5 5 Nov Sun
POM to Goroka

(GRK)
6 6 Nov Mon Meeting with GRK

7 7 Nov Tue

Discussion on Draft
Report

Supplemental Site
Survey

GRK to POM

8 8 Nov Wed

Meeting with PNG Water Board
Discussion on Draft Report
Joint Meeting on Minutes of

Discussion

9 9 Nov Thu
Signing of M/D

Report to Embassy of Japan

10 10 Nov Fri
POM to Cairns,
Cairns to Tokyo
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Appendix 3 List of Officers Concerned

Officers Concerned of Japan

1.  Embassy of Japan, PNG Office

Tatsuo TANAKA Ambassador

Yuji OKADA First Secretary

Ichiro SHIMIZU First Secretary

2.  JICA PNG Office

Kaoru IWASAKI Resident Representative

Akihiko HOSHINO Assistant Resident Representative

Mr. Tony Ombo Programme Officer

Officers Concerned of Papua New Guinea

1.  Department of National Planning & Monitoring

Mr. Camillus Midire Secretary

Mr. Paul Enny Acting First Assistant Secretary,

Foreign Aid Management Division

Mr. Noel Geti Senior Advisor – Japan ODA/JBIC Desk

2.  PNG Waterboard

Mr. Brian Amini Managing Director

Mr. Amo Mark Director of Engineering

Mr. Jiamsa Yagas Executive Engineer

Mr. Sibona Vavia Principle Engineer, Planning

Mr. Benny B. Bobola Graduate Engineer

3.  Manus Provincial Government

Mr. Job Pomat Deputy Governor

Mr. James Pokris Acting Assistant Administrator

Mr. Kanawi Sindol Executive Research Officer

Mr. Soni Poli Engineering Works Coordinator

Mr. Bill Marcus Technical Service
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4.  Others (Lorengau)

Mr. Noah Posakei Land Owner

5.  Goroka Urban Local Level Government

Mr. Michael Gotaha Mayor

Mr. Yaunggao Uyassi Town Manager

Mr. Hanold Aboni Deputy Town Manager

Mr. Robert Yamnaki Town Engineer

Mr. Nelson Sabumei Works Manager

Mr. Cliffson Isaiah Acting Financial Controller

6.  Eastern Highland Provincial Government

Mr. Charles K. Goto Deputy Provincial Administrator
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Minutes of Discussions

February 11, 2000
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