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MINUTES OF DISCUSSION
' ON THE PROJECT FOR
IMPROVEMENT OF WATER SUPPLY
IN
THE REPUBLIC OF PALAU

In response to‘the réQuest of the government of the Repubiic of
palau, the GOVernment'of'Japén decided to conduct a Preliminary Study
onithe project for Improvement of Water Supply‘(hereinafter refered
to as "the project") and entrusted the study to the Japan International
cQoperationiAgency TJICA), JICA sent to Palau the study team headed by
Mr. Toru Imamura official of Grant'Aid Division, Bureau of'Ecohomic
Cooperation, Mlnxstry of Foreign AffalrS, from September 5 to September
13, 1989. '

-

The team had a seriés of discussions on the Project with the
officials concerned of the. Government of Palau, headed by Mr. Koichi
L. Wong and conducted a field survey in the proposed area.

As a result of the study, ‘both parties agreed to recommend to
their respective Governments ‘that the major point of understanding
reached between them, attached hereW1th, should be examined towards

‘the reallzatlon of the Progect

Yo b7 Wens)

MF. Toru Imamura . ' Olchl L. Wong
: Natlonal Planner

Leader _

Preliminary Study Team Republic of Palau
JICA ' :
September 12, 1989 _ - September 12, 1988

Date _ Date-



Attachment

1,

the objective of the project is to improve the condition of water

supply in the Koror-Airai area.

the site of the project is the KororwAirai-aréa.

{site map is attached as annex I)

the request made by the Gerrnment of Palau for the Japanese Grant

Aid is as follows:

(a}

{b)

{c)

(d)

IProcurement and Installation of two BOOKVA auxmllary electr;c

power generator sets in the intake pump station.

Procurement and Installation of 6,200m of 400mm Qudtile cast 

iron, raw water transmission pipeline,

Procurement and Installation of S,QOOm-?f_400mm ductile and
500m of 400mm steel pipe for underwateruchannel-crossinga7 :

;Procurement and Installatlon of 3,380m of 400mm and 7, éBOm of
300mm ductile cast iron clear water transmission pipeline

“for Koror city water system.

6, The Palau side takes the necessary measures to giﬁe the more
correct data of water-supply system at Koror.

Japanese Goﬁgrnmeﬁt shall send a Basic Design Study:Team at an .
earlier date in order to collect further information and data
and to make the Basic Design if the project is found.feasible as

. @ result of the Preliminary Study.



10.

- . —

Concerning the method of phasing and the scale of Project, next
Basic Design Study Team and the Palau side discuss once again
based onthe more correct data.

Palau Government requests the Japanese Government to undertake a
complete hydraulic analysis of the existing Koror-Airai water
system. This study will help account for water produced on a .
daily basis.

pPalau Government-réquests the Japanese'Go§e:nment to study
possibility of.improving the quality of the water produced in
the future. .

-
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" Annex II

UNDERTAKINGS BY THE GOVERNMENT OF PALAU

1} To secure the site for the Project.

2) To clear, level and reclaim the site prior to commencement of
the construction when applicable,

3) To undertake”inéidental outdoor works such as gardening,
fencing, gates and exterior lighting in and around the site
when applicable. '

4} To construct the access road to the site prior to commencement
of the construction when applicable.

5} To provide facilities for distribution of electricity,
water supply, telephone, drainage, sewage and other
indicental facilities to the Project site.

(1) Electricity distributing line to the site.
(2) City water distribution main to the site.
(3) Drainage city main to the site.

(4) Telephone trunk line to the main distribution panel of
builading.

6) To bear commissions to the Japanese foreign exchange bank
for the banking services based upon the Banking Arrangement.

7) To exempt taxes and to take necessary measures for customes
clearance of the materials and equipment brought for the
Project at the port of disembarkation.

8) To accord Japanese Nationals whose service may be required
in connection with the supply of products and the services
under the verified contract such facilities as may be
necessary for their entry into palau and stay therein for
the performance of their work. )

3) To maintain and use propexly and effectively that the
facilities constructed and equipment purchased under the
Grant. :

10) To bear all the expenses other than those to be borne by
the Grant, necessary for construction of the facilities as
well as for the transportation and the installation of the
eguipment. :
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EXHIBIT A

.~ KOROR-AIRAI WATER SYSTEM
WATER SERVICE AND REVENUE ENHANCEMENT INITIATIVE

The objective of the water Service and Revenue Enhancement
Initiative (hereinafter Program) is to provide twenty-four {24)
hour water service throughout the Koror-Airai Water System. This
level.of service shall be acheived under the program through the
location and correction of major water main leaks and through the
establishment of an equitable water metering- and billing syatem
to. recover service ceosts and encourage proper water use and
conservatlon by. the general publlc.

The program shall be accomplished in three project phases. These
three phases are: Phase I - Meter Reading and Data Collection,
Phase II - Meter Installation. Leak Detection and Repalr, and
Phase III - Water Rate Struéture and Bllllng System.

A quallfled c1v1l englneer and two Palauan employees shall be
either hired or assigned to work .in the program as PvOJect Manager
and Water Utility Manager trainees. respectfullv. - These men shall
be responsible for'.the supervision and/or performance of the work
under each project phase as described below:.

Phase T m'Meter Reading-and-Date Collection

1. Prepare a comnrehen51ve map - show1ng system pipe sizes;
material. and age and the locations' of pipeline repairs.
valves. meters, hydrants, and appurtenances throughout the

entire Koror- Alrax Water System.

2. Reoalr and/or service all of the existing main ‘line water
meters. pressure gauges. and water tank:level recorders in
the water system.

3. __Idenel;y main line meter service areas. isolation methods,
and compile costomer service meter records by service area
to detexrmine the number of metered and unmetered customers
in each serv1ce ares. .

4. __Dstabllsh maln line metev reading procedures and. schedules
in relation to the system s present "water hours” operating
status for both aver age and 1nstantaneous flow measurements.

5. _uPe*form 1pshantaneous naln line meter-and pressure gauge
leadings on a one or two hour basis for a 48 hour perlod to
determine Lvolcal water consumntlon rates versus time of day
and in relation to system pressures.



6. Take main line meter readings on a daily.basis for two weeks
to determine normal water consumption retes versus day of
week and peak daily rate of water consunption.

7. Initiate routine main line meter reading oh a weekly basis to
identify service areas with apparent high consumption.
8. Perform instantaneous main line meter readings late at night
to identify probable areas of high leakage. :
meter

9. Compare main line meter readings with customer service
readings on a monthly basis to .determine areas of high
unaccountability, high individual customer water consumption

. and/or potential meter problems, number of meteéred versus:
unmetered custmers.per service area, and related information.

10. repare a detailed report which presents the findings. of
items 1 through 9; identifies and ranks areas of high con-
sumption, unaccountability, and suspected leakage: recommends
methods, equipmert, materials,. schedules and probable costs to -
correct thé problems identified by the report and put the
system back.on 24 hour. services; and recommends proper’
procedures and schedule for a xoutine metex reading/system.

monitoring program. .

Phase II - Meter  Installaticon Leak.Detection and Repair

1. Prepare supply contract documents and purchase recommended
meters,; meter parts, equipment and pipeline repalr materials.

2. Prepare consiruction contract documents for.'installation
and/or repair of customer.service meters by private contrac-

tor{s). [(Private contractors shall be encouraged to offer
free household plumbing inspections and: repair estimates
to. homeowners -in conjunction with their meter installation/

repair work.)

3. Prepare written materials, meeting schedules, etc. and conduct
a public education campaign on water conservation and the
objectives of the project.. :

4. In accordance with the phase I report sequence and scheduling
recommendations, place the entire water system on 24 hour
water service one section (service area) at a time by:

a) Installing new custmoer service meters and repairing.

damaged meters’ {(under contract) in each service area.

o)) Idgntify and repair main line leaks in each service area
using section isolation. pipe location and leak detection
eguipments, -



¢} Strict enfdrcament'of water service, billing and payment
regulations including service cut-offs for water misuse
(badly leaking household plumbing) and delinguent customer

payments,

pPhase III - Rate Structure and Billing System

1.

Review current water rate structure, water meter reading and
billing. procedures, billing system organization, and interagency
coordination between the Bureau of Public YWorks and Bureau of
National Treasury.

Through discussions with ROP Covernment officials and review

of existing data, reports, and studies, determine system ocpera-
tions, maintenarnce, and replacement {OM&R) costs and anticipated
capital expenditures through the year 2000 based on.planned
system expansions and upgrades and forecasts of new development
within the entire system service area. _— :

Determine the Snnual_revEnﬁe requirements for the water system’
necessary for the water system to become self-supporting
assuming a gradual phase out of current ROP Government sub-

sidies.

Perform a system wide survey to establish various classes of
water utility users {i.e. residential, commercial, industrial,
government/institutional, etc.) and determine the relative
cost of providing service to each class. : -

Recommend a new water rate structure which eguitably distributes
water system reveue requirements between the various user :
classes. The new system should incorporate a fixed. minmunm
charge to offset customer service costs (meter reading, bkilling,
and accounting), fixed OsM costs and fixed capital costs (such
as debt service on bonds, etc.) and a volume (actual water con-
sumption) related carge to cover water production and pumping
costs associated with varying water demands. tandard charges
should also be recommended for first-time water hook-ups,
disconnection and reconnection services.

Recommend improvements to the water utility billing system

including meter reading and billing procedures, customer
records system. accounting procedures, and Bureau of Public
Works and Bureau of National Treasury inter-agency coordination.

Reyiew Pertinent legal and jurisdictional matters and prepare
a proposed water user charge ordinance or regulation as
necéssary to implement recommended water rate structure and
billing system improvements.



EH -7 o orHRE (1980~1881)

CARDLINE ISLANKDS, PALAU 15LARDS

16851300 EDENG RIVER, BABELTHUAP
{Formerly publighed 33 Caden River, Babelthuap)

LOCATION (REVISED).--Lat 07°23'00" N., long 134*33:077 E., Hydrologic Unit zo;a@doe; on left bank 1,000 it
(305 =) upstrese from confluence with Kumckumeyel River, 0.7 =i (1.1 km) north of Pajzu Hission Acedemy,

and 1.5 =i (2.4 km) northesst of airporr terminal.
DRAINAGE AREA.--4.16 mi? {(1).03 km?) revised.
PERIOD OF RECORD.--October 1969 to current yesr.

REVISED RECORDS.--WDR H1-76-2: 1970-78(P).

GAGE. <-Kater-stage recorder. Altitude of zero of gage is 2 ft (0.6 &), from stadia survey, Prior to Dec. 8,7
1974, .4t site 300 f1 {81 m) downstream at datum g.30 £t (0.09 ®) lowér. :

REMARKS. --Records good, 5mall amount of water is pumpéd froa site 300 fr (81 m) ybst[eam from station for irri-

gation ©.5 =i {0.& km) downstream. Water-gquality analyses and perjodic determinations of water temperature

for the current yesr are¢ published elsevhere in this report. Continubus record of reinfall is obthined near

station. : .
AVERAGE DISCHARGE.--12 years, 32.6 fu'/s (0.52) m'/#). 23,5!0 scre-[t/yr (29.) hm'/yr).

EXTREMES FOR PERIOD OF RECORD. --Hiximum discharge, 1,850 ft'/s (2.4 g3/s) Apr. 13, 1979, gsge heighr, 1.2
fr (5.% ), froe rating curve extended sbove 118 fr/s {3.53¢ r'/s) on basis of mecasurement st gage height

13,0 [t {3,962 =) minimum, 3.6 [t3/s (0.045 m?/s) Mar, 23, 24, 1873,

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 500 ft*fs (22.7 m'/s), and maximum {*), Erom rating

curve extended 25 explained above:

Discharge Gage helght = Discharge Gage heigpht
Date Time (fct/s) (nd/s) {fv) {r) Date Time (Et1/s) (n?/s) {ft) (n)
Dec. 1 0400 1180 334 13.75 .18l Juty 2 0400 1010 28,6 12,587 3,80
Feb. 13 0100 .1010 28,6 13,58 3. 834 July 28 . 0700 1300 36. B #1455 £.438

Minimua discharge, 3.5 £1/s {0,099 m'/s) Apr. 17.

DISCHARCE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOUER 1780 TO SEFTEMDER 170
HEAN VALUES .
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KOROR STATE

VYA 19864F

TOTAL POPULATION

1586

CENSUS

1.  DNGERONGER
2.  EANG

3.  IDPID

4.  IEBUKEL

5.  IKELAU

6.  MEDALAIT

7.  MEKETIX

8. MEYUNS

9. NGERBECHEb
10.  NGERCHEMAI
11.  NGERKEBESANG.
12.  NGERKESOWAOL
13.  NGERMID

TOTAL
AIRAI STATE

1.  AIRAT

2.  KED
3. NGERDUAIS

4. NGERIKIIL

5. . NGETKIB

6.  NGERULUOBL
7.  NGERUSAR

8. O _KUUL

TOTAL

472
264
532
442
374

1847
646

n 2l wrm

188

354

55
150
49

177

1021
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Vvisitor Entries By Country of Citizenshil

Year

1979
1980

1981 -

1982
1983
1984
1885
1986
1987
1988

2,491
2,222
1,677

1,782

1,989

2,532

3,214
3,747
4,205
4,821

Japan

2,700
2,894
2,650

2,721

3,026
3,969
6,968
6,567
6,924
10,8}8

1979

P!pines

174
68

143
124

391
1,087
1,176
1,578
1,915

2,194

1988

Europe

202
162
200
191

312

540
996
568
916
1,121

Othex*

309
294
387
512

670
886
1,017

1,193

2,735
3,721

5,876
5,640
5,057
5,330
6,388
9,014
13,371

13,653

16,695
22,675
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Hotels/Motels

Nikko

Palau

New Koror

West Motel/Top side

West Motel/Plaza
West Motel/T-Dock

Dave Williams

PPR

“Grace Hotel

8%

*Rooms

31,

g

26

22

27

100

30

Occupancy Rate

66% Monthly

35.00 Single
40.00 Twin

45,00 Double

27.50 to 33.00 per day (singlé)
33.00 to 38,50 per day {(double)
10% discount to government

. employee
35.00 + 10% = 38.50 W/Kitchen
30.00 + 10% = 33.00 NO/XKitchen

50% weeklv {more or less)
Same as #4'

25.00 Single + 10%
30.00 Double + 108

80% - each day

45.00 per day



. /,, ' Fuaritl - (E-7oi)

O EEELL anel ~ PSRRI CPE) | kB

%% hor B D M - B =0 S Vil 24

B
B
B
i
i
i3
& o
i

R R R

FLASY 4VY

_ Q#»vrm»

rpry

L bt e R B AT AR S sk
e R R




p-12

75.0M

60.0M

45.0M

30.0M

15.0M

0.0M

MmoaRE

R i R S S ] N o 24
75 .0M
. » - = 3¥ARF ¥V
37N BV YAwaAyy ) R I RVLT I 7
s il 3 B0OM3 P94 47
1,900 M3 1,900 M3 3,800 M3 : 3,800 M3
S— ~Or—— :
| | 60.0M
r{){i ___fﬂ_w
45.0M
N T B &
30.0M
O—3r
| 15.0M
FLas I (g-yu i T
A Ay
RS
Rk o _ ~ -
_ . RS 24 b u—**‘—‘f‘—*-[[b-‘;:,f
*oo-t—-o Dl o
259 HiAK1IE _ ] _ -
N - AN : : AN 7 N - P AN /N - —
| R, Tk kg ZENTPS P
%, HlAKH LF B M oK it 4K 0 A B 4l




%

E52E—-13

st
S HE

rour
i

hir,

fe

T
IR

SLNTFELE

« e u

(L.

BT :::1%:
f1 Sh R Ee

— 8

FhWoETNE

Y-S

[N







FR-14 EEmMoms

B O E
1. €alb—-&— :mﬁmxz
2. % A
(1) 8 K&  FoHAUNKE
2 %K B Ko RANHRE
% %

(3) HPIESE (Xoror City)
: &5 54 )HEEE

¢400mn L = 6,200m

$400m IERIEROPE L = 5,500m
wREEOES L = 5,000m
¢ 400mm L = 500m

$400mm L = 3,380m (45002 355)
¢300em L = 7,430m

SeLEEt $400mn L =14,580m
$k % B ¢400mn L = 500m
SFEESE 4300m L = 7,430m
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