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Problems and Issues

Simple Trunk Road Network in Koror State

More than 70% of he total population is living in Koror State. Therefore, the roads in
Koror State are comparatively well developed both in network and surface condition.
However, the road network patlern is rclatively simple and all major roads are
connected to the national road, which consists of only one trunk road stretching fiom
the west to the east in the center of the Koror Island. In addition, car ownership is

relatively high indicating 0.28 cars per person in Palau. - Consequently, the national

road is always congested by chronic heavy traffic at present, - However, futuse traffic
growth depends on development conditions., Much attention has to be paid on
transition of the traffic growth on the trunk road in Koror Island.

Insufficient Road Maintenance :

On the other hand, roads in the states except Koror State, cspecmlly in the Babeldaob
Island, are seriously deleriorated, sincé the geomelric alignment is out of normal
standard and surface condilions are devastated due to lack of proper maintenance.
Curcently, the Airai, Melekeok and Ngchesar States have own road maintenance

_ equipmem and assuming responsibility of state road maintenance though the equipment

is not enough to meet the maintenance requirements, while other states have not
equipment and do not held sufficient maintenance of the state roads. The Burcau of
Publi¢ Works has maintained the national toad in the Babeldaob Island. However, the
Bureau of Public Works has not also enough road maintenance equipment and
maintenance has been delayed and lost the timing.

Airport
Exisling Airport Facitity

There ate three airports in Palau; those are in the Airai (Palau International Airport),
Angaur and Peleliu States. Respeclive airpbrt has the following runways:

*  Palau International Airport: 7200 fect
* Angaur 7000 feet, and
*  Peleliu: 6000 feet.

Table 8.2.2 shows the euslmg facmnes in Palau Intemational Alrport

Table 8.2.2 Alrport Facllltles in Palau Int'l Airpori
i [RW: 2104 45meter X 4572 width i
2 Distance measuring equipmeént (DME)
3 - iNo-directional beacon (NDB)

4 [VASI and Rotating beacon light _
5 |Identifier light system {REILSIODALS)
Source: JICA Smdy Teaf

Air Fllght Semce

There are three air flight companics serving to and from Palau Intematlonal Alrporl
those are the Continental - Airlines, Far BEast Airlines and Japan- ‘Airline.  The
Continental Airlines has regular services only while the Far East Airlines has both
regular and charter services, and the Japan Air Lines has charter services only.

Table 8.2.3 sho_ws the regular fllghl service fiequencies by respective airline company, E

* The charter services by Japan Airlines reached 24 flights in 1999,
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Table 8.2.3 Flight Sérvice by Alrline Company
Aitine Depardure | Destination | Fright No. Frfqe:gcy Stop

Kovor Gum 954 ]
Gum Koror 953 §

Gum Kovot 1 |Yap
Koror Manita 863 1
Manila Koot 864 1

Contnental Miconesia {1 r-———{ 30 . 1 [Vap
Airines um___IKOOF___jers !
Koror Manila e 1
Manila Koror 854 i
Koror Gum 1

Gum Koror 954 1. |Yap

Koo Gum 952 1 |Yap
Sub. Tolal 7
Talpei Koror EF033 1
Koror Kaoshung |EFQO2 1
Far Easlem Aldines Kagshung  [Koror EF001 1
Kotor Taipei EF034 1
ISub Total 4

Source: JICA Study Team

3 PaSSenger Traffic and Occupancy _
The past passenger traffic transition is shown in Table 824. The number of
passengers is slable in recent years.

| Table 8.2.4 Passenger Traflic by Alr Line
(Unit: Passengerfyear)
Year | Conlinenlal | FarEast JAL Tolal
1695 120,448 4,442 124,850
1996 117,497 26,006 4001 147,504
1597 94,797 30,205 3845 128,847
1938 94,230 27,099 7002 128,331
1999 92,050 21,365 10628 124,043
Source:  Division of Transport
Note: Enplaned and deplaned
Occupancy ratio (load factor) is estimated as shown in Table 8.‘2.5.
Table 8.2.5 Occupancy Ratlo {load factor)
Year Continenlal ' JAL* .
Passénger Seals 0. Rate Passenger Seals 0. Rale
1999 - 92,050 172,172 0.53 4409 5290 0.83
Source: . Transport Division and aifine companies concemeéd. o
Note: *Charter service on!y ‘
@ Cargo Transpoﬂ

' Tab]e 8.2.6 sels forth amount of cargo by air r at Palau Internat:onal Alrport JInbound
cargo consisls of dally goods and food, white almost all of outbound cargo is fresh tuna
for “sashimi use”.
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Table 8.2.6 Alr Cargo In 1994

fnbdund Outbound Total
{Discharged) |  (Loaded)
Pound 1428350 | 2,859,231 4,287,581
Tonnage 648 1,288 1,947 |

Source: Division of Transpord

Organization

Airport Branch in Division of Transport, Ministry of Commerce and Trade manages
Palau Inter National Airport, Airport Branch has total 35 employees and workers at
present. '

Figure 8.2.2 Organlzation Chart of Palau Inter Natfonal Alrport

| Secreuryq . rAdmm.strilncO[fu: I
l"‘“'”"'—‘_—"—'"'”"""'""'—"" "'""—'—R"—_”__"_A;ﬁ”} Tolal35 persons 2t the International Ajrport

. i i
Maritime Safety Branch I Seaporl Beanch Manages I LAnporl Branch Manager I

[ . e |
| I |

Manager

SAWRS Section Fadilitics & ) Security Navigational Aids
Ground Section Scction & Mechanical
6 amployees .
U — ] Sechion
15 employees 8 employces
j - 3 employets

Source: Division of Transpor

_ Port

Port Facility | - _ § o
Malakal Port is only one commercial port in Palau, “The port i$ owned by 'the.' local
government, Koror State, and leased out to the Belau Transfer and Terminal Company

to operate. A power plant serving electricity to all Babeldaob Island and partly to
Koror Slate is located alongside Gamliangel Bay in the Aimeliik State. One tanker

“terminal is in use in order to unload fuel for the power plant, As the depth of the water

is not enough for a large tanker, fuel is transferred to the storage tank by horse

Table 8.2.7 sets forth the major port facilities in use.
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Table 8.2.7 Major Facl!itles In Mataka! Port
Facility Name Length (m) | Depth (m) Remarks

Piet No.1 East face 160 8.84
Wharl Pier No.2 South West face 168 8.84 |By Mobile and Shell

Privale Whatf Wesl Face 170 8.84 {Tuna fishing company
Crane 20 lon eleclric mobile crane (1)

16 hydraulic mobile crane (1)

. Four dry cargo warehouse and no

Storage Buoy and horse ‘ refrigeraled storage
Tanker Terminal Less than 2000 Gamliangel Bay

Source:  Transpord Division

@)

' " There are btg differences between mbound and outbound cargo

Number of Vessels and Cargo

Table 8.2.8 shows the number of vcssels and inbound and outbound cargo from 1995 to
1999.

Within Palau, there are three major carriers under the licensed by the Micronesian
Shipping Commission; these are Palau Shipping Company, Kyowa Line, and
Phlhppmes, Micronesia and Orient Line (PM&0). Six to seven cargo vessels per
month arcive at Malaka! Port on average, - :

- Main import cargo is
gencral consumer goods and construchon materials, while export cargo mainly consists
of fresh fish,

. Tabte 828 I,

_Vessels and Carg.o

Unit

1995

19%

1697

1998

1999

No. of Vessets

. Vessels

9

95

01 | . 91

103

Inbound

Tonnage

72827

204,849

95,339

105,301

108,721

Outbound

Tonnage

4,402

7,064

7,932

9,4%

Total

Tonnags

17229

211,913

113564

116,217

Source:
Note:

Dmsion of Transport
More than 65 feal vessels

{03,271

@

As for container handling, in-bound volume rcachcs around 2740 units (one unit is

' equwalent to a 20 feet contamer) in 1998. - Monthly handling volume is ﬂuctualmg

‘from 126 to 322 units. - On thc other hand current container workmg space in the
Malakal Port is arouind 6 400 m’ mcludmg wharf space. Itis necessary to provide the

o space for ardund. 500 units for maximum monthly handling to relieve the current
B 'congestlon and to ¢ope wrth future increase.
‘ requrred for handlmg and stock Spacc for the future contamor umts

"In this view, addrtlonal around 2500 m? is

In the meantrme ‘there is no addrttonal space in Malakal Port at present In this view,
it is necessary (o shift the front line of the current wharf toward the sea by landfill with

a view {0 supplement the container handling space.

Sea I‘ransport Among Islands L

~ Almmost all states have docks for sea transport and f shmg boats, since mland transport is

mconvement in the Babeldaob Island and sea’ transport is_only < onie means ‘of transport

7 among rslands. There aré commercral reguiar shlp services between Koror and Angaur,
o Hatohobet!Sonsorol Kayangel and Pelehu, sorne are darly, some are every two weeks
o Or every three months S

| Table 8.2.9 seis forth the docks by state.
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___Table 8.2.9Docks by State
Stales Docks
Almetiik Almetik Dock
Airai Airai Dock
Angaur Angate Dock
Hatohobel Hatohobel Dock
Kayangel Kayangé] Dock
Koror T Dock, M Dock
Melekeok Melekeok Dack
* |Ngaraard Ngaraard Dock

Ngarchelong Ollel Dock, Narebaru Dock, Ngard:long Dock
Ngardmau Ngardmau Dock -

Ngalpang Naerekimadel Dock A, Ngerekfmade! Dock B
Nochesar Ngchesar Dock, Rral Dock

Ngeremlemgui _ [Ngeremlemgut Dock

Ngiwal Ngwal Dock
Peleliv Peleliu Dock
Sonsorot Sonsorol Dock

Source: JICA Study Team

Traff' ic of Small Boat

There are many small boals whlch are used for private lnps and leisure purposes.
Many sea markers are mslalled indicating channels and the shallows for securing small
boals feom accidents. Some ot‘ them are damaged and some are broken due to

' madequale mainfenance.

More installation of markers will be required for safe navigation of small bmts in order
to cope w1lh increase of small boals for future tourism devclopmenl

Problems and Issues
Problcms and issues on the port facnhues are sumfnanzed as fo}lows

* Although Malakal Port is handling around. 120,000 tons of cargo per year and
has still capacity for additional cargo to handle, backyard space is insufficient,
especwlly for operation of containers.

+ ltis meff'eienl to transfer the fuel to the power planl by horse in Gamllangel Bay.
In some cases, fuel leaks into ‘the sea and the sea will be hkely to be
confaminated though the suuetlon is not so serious at this moment,

* Sea maker ms{allallon for safe navxgatlon of small boats is reqmred ‘since safe

navigation is the most essenual point for all users of small boals. In addition,

. small boat traffic to lransport ‘divers toward dlvmg spots is expected to increase

in accordance with the future tourism development 50 lhat safe nawgalion is
alsoa key to the success for tounsm promotlon

Telecom munic’ations

Program Oulputs of National Master Development Plan '
Central Office Equmment Installed ' '

'PNCC curently uses a Northern Tel’e'com DMS 10 (geneuc 400) sw1tch ina contamer :
 at the Koror Central Office in downtown Koror. ThlS switch is state-of-the-art digital

technology currently equipped for 2, ,500 lines with an ‘ultimate capaeny Timit of over
10,000 lines. The Corporation would expand the linic capacity of the Koror switch and
purchase and instail a second DMS-10 switch in Airai at: its new Héadquarters and
Centrat office complex due for completion i in 1996.
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The Corporation would also install small class 5 central offices or remote switches for
the other exchanges (States). The last rural telephone system projected to be built in
Kayangel State is expected to be in operation by 1996. The Corporation also plans to
purchase a packet swilch to provide on-demand access to the global X.25 data network.
The REA loan includes money for a new switching system in Koror. However, this
purchase is expected to be deferced to the end of the REA “A” loan period. The
estimated cost is $7,218,000, funded through both the REA loan and retained earnings.

Electronic Equipment Installed

With the purchase of the Koror earth station from COMSAT in October of 1993, PNCC
assumed full responsibitity for international communications to and from Palau. A
project contracted with AT&T refurbished the 13-meter antenna and upgrade thé station
to digital “IDR” standards scheduled for completion by late 1994,  The
multi-destination IAT equipment from AT&T would provide greatly increased capacily
at a reduced space segment cost duc to 4to 1 compressxon The dynamic allocation of
bandwidth provided by this new equipment will make high specd appllcallons possible
in Palay, including compressed video conferéncing, medical imaging, mteracuve
learmng, and so on.

"PNCC will also be mstalhng a second satelhte earth station to pmwde redundancy in
the international network in the near future. This station-is likely to have a smaller
aperture antenna (9 meters or less) and will track an alternative satellite. The addition
of a second earth station will ensure that Palau is never oul of touch w;th the global
network.

The “Electronic Equipmen!” category of projects includes state-of-the-art distribution
_technology, using a “fiber to the distribution node” design with subscriber carrier
systems directly interfaced to the DMS-10 system in Koror. : The design is compatible
with a future migration to a “fiber-to-the-curb” and, ultimately “ﬁbcr—to the-home”

architecture.

PNCC is also usmg or has plans to use wireless (radlo) {clcphonc and microwave
trucking technology to -provide communications to outlying arcas of Palau. The
EXICOM “Hawk” radio telephone systems, which are currently being installed in all
states outside of Koror and Airai {(except Sonsorol and Hatohobei) are to provide basic
telephone service.  The total estimated cost is $9,146,000 to be funded from the REA

- loan and retained earnings.

OQutside Plant Installed

A major project began in 1994 to place a buried outside plant distribution system in

Koror and Airai to replace curtent overburdened and undersized aerial facilities.

During the construction phase of this project, PNCC construclion personnel performed
- placing and inspection functions alongside the contract personnel in order to gain first

hand, on-the-job experience in buried placing fechniques.  Outside (distribution) planis

in the rural states of Palau will initially be a combination of buried and aerial plants
~ (both fiber and copper), designed and installed by PNCC employces. Emphasis is
being placed on the use of fiber optic cable for all inter-office trunking.

Discussions have also been initiated with several providers of undersea fiber cable
about- the technical and ecoromic viability of a festooned fiber optic ring around
Babeldaob and a link (o Peleliu using newly available shallow depth materials and
placing methods, Such facilities could also provide capacity for the distribution of
educational and pubhc services, such as interactive distance learning and televiston. In
the long term, there is recognition that Palau must be linked to the outside world via
undersea fiber optic facilities. This is a project that is beyond Patau’s ablhly to finance
alone, However, PNCC will watch for any opportunity to participate in future projects,
such as the proposed Indonesia fo Guam cable, which could reach Palau. The total

813



CHAPTER 8§ INFRASTRUGTURE

estimated cost is $11,670,000 to be funded by the REA loan and retained carnings.

Station Equipment Installed
This equipment includes the purchase and installation of telephone instruments, key and

PBX systems, and pay phones. With the exception of pay phones, PNCC is moving
toward a complete “deregulation” of customer premises equipment (CPE) in accordance
with global trends. The estimated cost is $1 237,000 to be funded by the REA loan
and retained earnings.

Land Secured and Buildings Dcvcloped -

The most signifi icant facility planned is the Headquarters and Central Oﬂ" ice complex at
the Airai airport. = This multi-million dollar facility is the primary administrative office
for PNCC and communications hub for the nation. . The facility has 15,000 square feet
(1,350 m?) of office/public floor space and 6,000 square feet (540 m?) of

_equipment/technical space. The facility was completed by 1996. -

Suppm’t facilities in rural states are generally hmlted to small central office struclures to
house clectionics switching and trinking equipment, Thesc small “equipment hut” are
either prefabricated containers or are constructed from hollow blocks and concrele.
PNCC needed to secure sites for these small struclures and approached each state to
determing the best location.  The total estimated cost is $4 608 ,000 to be funded by the
REA loan and retained earnmgs

: Supporl Svstems Established and Eqummenl Purchased

This equipment includes test equipment and tools, vehicles and construction equipment,

- compuler systems, and office fixtures. The construction of the central office facilities
-in Airai and planned reconstruction of the downtown Koror business office will require

a &gmﬁcan! investment in office furnishings and compuier equipment. The estimated
cost 1s $1,427,000, to be funded by the REA loan and retained eammgs

Engmeenng Fund Allocated ' .

All pro;ccls require engineering and archntectural work to be done. The REA program
requires that this work be done by the REA certified engineer. This category provides
engineering funds of up to 15 percent of the project cost, - Since much of the work is
internally funded, PNCC did not anticipate spending the full amount budgeted under
this category. The estimated cost is $6,153,000, to be funded by the REA loans and

-retained earnings.
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Table 8.3.1 Telecommunications .
‘ _ , (Unit; § mitiion}
ProgramiProject 1996 1997 1998 1939 2000 .
Cenlral Office Equipment 21 05 03 0.2 35
Electronic Equipment 19 | 29 | 22 15 0.7
Outside Plant 56 24 18 i2 06
Station Equipment 06 03 0.2 04 04
Land and Buildings _ 2.7 18 01 .
Support Syslems & Equipment | . 04 . 05 - 02 0.2 0.2
Engineering - 24 i5 | 08 06 09
_ Total 16.4 98 56 38 6.1
Source:  Palau National Master Plan Development Ptan, August 1995
Note: Funding source is REA loan and refained eamings (all expenditure)

8 3 2 Present Condltlon

In the past 5 years (1994-1999) PNCC has conccnt(ated all its efforts on the' phys:cal
implementation and completion of the “Lightnet-2000” project, for which the total costs
has reached 39.1 million dollars, and for which a soft loan has been provided by RUS,
US.A, The number of subscnbers has been increased during this period from 2,700 to
- 6,100 lines

Telephone penetrauon rate has reached 35% Accordmgly, pendmg demands haVe
almost been resolved (mose than 95% satisfaction level). -

Central Office Equipment (Public Switchied Telephone Network) .

New international galeway sthchmg equlpment was installed at the Alral PNCC
Headquarters bulldmg, located adjacent 10 the International alrport The following
equipment were installed:

Lucent SESS CDX-2000 dlgltal swntch
Trunk capacily is 240 trunks,

'New domeslic switching equipment was installed.

New main switching eqmpment was installed at Airai PNCC HQ building.
Lucent SESS CDX-2000 digital switch

New remote sthchmg module was installed at Koror telephone exchange.
Swilching equtpment capac:ty lS 16, 000 tmes

New contamenzed camer equlpment was mstalled

' New contamenzed camer eqmpment was mstalled in Babeldaob Pelellu, Angaur and Kayangel
SLC 2000 mode! . : :

Line capacity is 768 lmes/contamer regardless of installed locatlon

Tolal 14 localions

. All eqmpment is served thrcugh the main sw1tch at All'ai

. Trunkmg and Other B
All trunking is out of the tandem switch in the Ccnlral Offlce Equ:pmcnt bulldmg

The tandem switch prowdes CAMA/LAMA recording capabilities.
" Both domestlc and international facilities have SS7 capabilities.
ngh aocuracy cesnum reference clock is prowded for synch:omzatlon of the network.

_ Telex Network .y :

* Telex system has been. abohshed in the year 1993

Data Communication Network ; '

No data ¢ircuit exchange system and data packet exchange system have been 1nstalled in Palau
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Mobile I‘clephone Network
An analog AMPS cellular system was ulilized by PNCC for internal maintenance
PNCC is planning to introduce an analog lype new ccllular mobite telephone system throughout
the Palau istands, the service area of which will cover the land and coaslal area of the Palau
istands. A total of 4 antennas will be installed and each antenna will cover an area with a
radius of about 30km. . '
Iniroduction of this system will serve for the safety of divers’ and fishery boats. However, the
mobile telephone system shall be distinguished strictly from maritime safety and distress rescue
functions.

Fiber Optics Transmission '
A fiber optic cable connecis the pateway switch trunks and satellite earth station.
Fiber optic undersea transmission networks connect the local networks of all the states with the
main switching eqmpmcnt located at the Airai new central office busidmg The fiber optic
nelwork constilutés a ring network. : :
12 cote fiber optic cables are terminated at the Airai central offlcc :
A OC3 SONET (156 Mbps STM-1, SDH) ring system is applied for the fiber opttc undersea
cable network.
Newly developed shallow- depth fiber optlc cable was installed and linked to the 1sland of
Peleliu. - A folded SDH ring (6x6 cores) system is applied in this section.
There are 14 locations of undersea E/O cables landing sites to interface with contamenzed
carrier equipment, _
These facitities will have the capac:ty for dlstance Ieammg, telemedtcme and cable televnsmn
‘The transmission neiwork, consisting of fiber opti¢ undersea cables, mlcrowavcs and HF radio
systems Transmission Network in Palau,

Microwave Transmission S '
A GHz digital microwave radio systems links the contamenzed carrier cqu:pment on the Islands
of Kayangel and Angaur and the fiber optic SONET ring with the main switch at Aual
Frequency and space diversitics are applicd to these microwave sections.
A 2/5/7 MHz HF radio system links Angaur with the Sonsorol and Hatohobei States. :

Local Distribution System
A buried outsidé plant distribution system has replaced the obsolcte aerial cables in Koror and
Airai areas. ‘The buried cable networks have also been installed in other’ states.
This practice leads to dramatic decrease in cable related troublcs .
A “fiber to the distribution node” design with ‘subscriber carrier syslems whtch lmk d:rectly
to the main switch with a'1.5 Mbps PRI (Primary Rate Interface) is applied.

A HDSL (high- specd dlgttal subscnber lmc) servnce has been lmplemented to requcstmg'
subscriber. A

Wireless System o ‘ SRR R R
A WLL (Wireless Local Loop) service is prowded to customers beyond the wire hne system
(distanicc to subscriber is more than 7-8 km).
PNCC anticipates an expansion of the WLL services in Palau, due to’ growth resultmg from the
new Compact road now under constructlon : :

S_ppgrtFactht:es v R ' R T TE A
A new PNCC HQ and central offrce oomplex was constmcted in. Alfal State as a pnmary '
administrative office for PNCC and the communications hub for the ROP. '
The office and public floor space has an afea dimension of 15000 feet (1 350 m) and
cquipment space with 6,000 feet? (540 m?).
The site also has a large warehouse/shop building.
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International Connection
Satellite {ransmission equipment was installed in 1993, with the number of telephone lines
increased from 10 to 24 lines. _
In 1994, the earth station was completely refurbished and upgraded to a digital Standard-B
station, which is fully owned and operated by PNCC.
Number of voice circuits: 67 lines
Number of data circuvits: 8 lines
Lines are linked to 6 international carriers; AT&T, MCI, Sprint, KDD GTE-Hawaiian Tel and
IT&E.

Submarine Cable Development
PNCC is involved with Project Oxygen; a MOU (Memorandum of Understandmg) has been
51gned and sent to the Project Oxygen’s HQs.
Project Oxygen has confirmed that Palau region will be a part of its construction phases
scheduled for completion in the 3 quarter of 2001.

Demand versus Installed Capacities
PNCC has been able to meet the demand for telephone service, since installation of the new
network has been completed over the last several years.
Today, the number of pending applications has been reduced drastically to an average of 20 or
less per month, formerly counted at over 800.
Number of subscribers increased to 6,100, morc than doubling from 2,700 before compleuon of
the project.
Subscribers  are utlllzmg a variety of  services relaled to vmce, data and Inlemct
communications.
The number of installed tclephone lmes the rates of pcnelrahons in each state and final
capacities of the installed switching facilities are shown in Table 8.3.2.
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Table 8.3.2 Number of Telephone Subscribers and Installed Equipment Capacit
. . Telephone SWISLC
Ststename | Code | FOUSEROId | Popualon 1y, raus. | deasiy(h) | equipment
: Tell 100 Gap. capacity
Kayangel 876 ) 124 40 323 763
[Ngarchetong 855 65 3 94 372 763
Ngaraard 8§24 91 421 rdl 287 768
Ngiwal 679 47 176 59 -5 763
Melekeok 654 ) 261 i) H.1 763
Ngechesar 622 . 67 228 , 9% 424 763
Ajral - 547 245 1,48t 661 445 {16,000}
Almeliik 544 66 419 66 158 168
Ngalpang 535 3 22 35 - 158 768
Ngardmau 747 40 162 54 B3 768
Ngetemlengui | 733 ‘65 281 85 302 768
Angaur 277 48 193 | - 55 285 768
Peleliu U5 429 .. bi5 178 )] - 768
Koror 438 1,964 2,259 5014 413 15,000
Sonsorol 255 19 80 2 25
Hatohobei | 255 12 51 2 39 .
Tolal 29713 17,225 - 6711 39.0 25,216
Soufce:  PNCC Telephone Direclory 2000

- New and Enhanced Services, International Services : :
International Direct Dial service was implemented in 1993. PNCC has currently over 600 IDD
customers, . - o o ' S o
A debit and credit card system is utilized for international calls, Average 3,000 cards per
month are purchased by custoniers (over 600 users).

Dedicated international leased circuits are being served to 6 customers.

Internet Service . . . S :
PNCC offers Internet and E-mail services to Palau (palaunet).
PNCC has expanded the capacity of its pipeline directly into the Internet gateway.
The number of registered Internct subscribers is about 1,031 in March 2000.
14 subscribers have high bit rate transmission of 64 kbps.
Internet users sometimes encounter a line busy signal for international connection in the
morning and evening busy times. '

Broadband Applications '
PNCC is providing broadband applications including the use of ISDN (Integrated Service
Digital Network) and DSL (Digital Subscriber Line) technologies.
These technologies are providing remote schools with distance learning capabitities.
Soon to be provided with shoutd be medical ¢linics with telemedicine capabilities.

Value Added Services : . .
Provision of the following new customer services became available by the intreduction of the
new switching system: Call waiting, Cal forwarding, Caller ID, Speed dialing, and ISDN
services. _ ‘ , _ . '

PNCC is planning to provide the following new services: Voice mail, Multi-distinctive ringing,
Automatic redial, Account and authorization codes, Automatic callback, and others.

Commecial Enterp jrises and Governmest 'Agéhc_iés_
2 way radio communications are concentrated in the 27 MHz citizen band,
Other bands are 150 MHz VHF band, 800 MHz and 450 MHz UHF ranges.

Radio Broadcasling _
The GOP owns and operates 2 local broadcéasting stations.
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AM broadcasting station (government):

Call sign: T8AA,

Frequency band: 1,584 kHz -

Output: Nominal 5 kW. However, the actual output is limited to not more than 2 kW, due to
obsolete condilion of the antenna,

Antenna tower! 60 m height lattice type antenna tower with stays,

Location; South cape of Malakal island,

UsS Army installed this tower for HF telecommunicalions use at first.

FM broadcastmg station (govemmeut)

Call sign: ECO Paradlse,

Frequency band: 87.9 Mliz,

Qutput: 500W, single system,

Antenna tower: Yagi antennia on top of a wooden pole
Location: East end of Ngerekebesang island,

M Tok},o donated this broadcaslmg equnpment

A \«ttssmnary group owns and operates aFM broadcastmg stalion KRST for rellgtous programs,
the frequency band is 88.5 MHz and the output is 1.7 kW,

Local companies own and operate 2 other FM broadcasting stations KRFM the frequency band
88.9 MHz owned by KR center, and WWEFM, the frequency band 89.5 MHz worldwide.
Assigned broadeasting frequencies to the above 4 FM stations are close 10 each other, in spite of
the allowable frequency band range of 88-108 MHz.

CATV Services -
PNCC is part owner of a cable television station ICTV (Island Cable Telev1s1on), whlch carries
CNN and NHK news and one-weck late programs from TV statlons from the San Francisco and
Los Angeles areas of Cahforma
The ICTV service area is llmlted at present within Koror and Alral States. Expansion of the
CATV service to other states is possible through uuhzauon of the recemly installed nationwide
undersea fiber optic cable system.
About 3,500 CATV subscnbers receive. 30-channel ’I'V broadcastmg semces, 180 MHz band
(30x6'vIHz) NTSC system, through connectmn to bury and aerial distnbutlon coaxial cables
(single dlrectlon) : .
~ Monthly charge is $28.00.

833 Chalienges for PNCC '

Contmuous capltal investment efforts are needed for PNCC to pursue sngmf cant and rapid
_changes in technology renovation, which requires the removal and revision of obsolete
equipmenl, in order to maintain its network and to offer modern yet affordable services.
- Services must be more cost reflective and must factor in today’s global changes (i.e., impact of
re-filing, callback and forced reductionis in the settlement rates),
In the past, the local service rates were subsidized in attempts to offer affordable universal
service. However, these global changes are pressuring PNCC into re-balancing its tariffs
I‘oday s technology is eleclronic, software driven and constantly changing. Therefore, migration
from the old antiquated network to a complex network with a myriad of sophisticated systems
. requires a substantial- and contmuous mvestment in re-trammg and cducanon of techmcal
. personnel.
To stay connected to the global network and to meet new service demands PNCC must con51der
frequent enhancements and upgrades fo its extstmg infrastructure,
Detenmnmg a reasonable level of re-balancing versus domestlc spendmg capacnty wilt be the
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challenge not oniy to PNCC, but also to all parlies concerned.

(D

@

Organization of PNCC and Number of Employecs

The PNCC was incorporated as a government corporation in 1982 by enactment of the
ROP Public Law No. 1-40 (approved by the President of Patau on 23 August 1982), to
establish, provide and operate the existing government-owned telecommunications
system. Said Law established the corporation’s charter including operating conditions
and parameters. PNCC was able to sccure low-interest financing - from. U.S,
Government. ‘The corporation is managed by a general manager, who reports to a
5-member Board of Directors, whose members are appointed by the President of Palau
with advice and consent of the Senate.  PNCC is relatively autonomous in terms of the
status of its income. Income of PNCC is not available to the ROP National Treasury,
and therefore is not subject to being appropriated for supplemcntmg the Palau National
Unified Budget by the National Congress (OEK).

The number of cmployees of PNCC is 75 at present.  Productivity. of cmployecs is
81.3 main telephone linesfemployee. The world data reveals: that the average
productivity of 80 linesfemployee at a ielephone density of 10% and average
productivity of 200 lines/employee at a telephone density of 50%. Because of the
particular features of Palav, scattered islands with sparse population, PNCC pursues an
effective maintenance method that the maintenance staffs are principally stationing at
PNCC Headquarters and repair personnel will be dispatched from the HQ whenever and
wherever trouble occurs. The majority of telephone subscribers are concentrated in
the Koror and Airai State areas (about 85% of total subscribers), Therefore, ihe above

- mentioned maintenance system is judged to be appropriate.

Recently Completed Projects Financed by RUS S

Several years ago, PNCC secured a $39.1 miillion, long-term loan from RUS to rebuild
and modernize Palau’s exisling telecommunications outdated infrastructure. RUS
specializes in providing financial, technical and management assistance to utilities for
infrastructure development. RUS provides traditional “asset based” financing, Pac’s
assets and revenues collateralize pac’s loan. PNCC’s infrastructure projects are built
according to stringent specifications and standards established by ‘RUS. - RUS

*‘standards and specifications ‘encompass buildings, material, equnpmen{ and- systems,
“and are based on industry standards and codes (such as Bellcore; ITU, ASTM, ‘TLA and

ANSI) as well as lransmission, central office and outside plant slandards deVeloped by
RUS engineers.
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being capitalized at $52.2 million.

Financial situation of PNCC

PNCC’s balance sheets for the period ending December 31, 1998 shows the corporation
Statements of earnings and retained carings for
the same period show total operating revenues at $6.4 million and operating expenses at
$5.6 million. It is to be noted that PNCC has a $39,143,000 mortgage loan from RUS.
Said loan bears interest at 4.59% per annum and is due November 2029 in monthly
installments of variable amounts, including interests, beginning December 16, 1997.

The loan is collateralized by substantially all PNCC assels and pledge of its revenues,

Analysis of Present Conditions

Demand and Instalted Capacities
GDP/capita of ROP is $7,222 in the year of 1997with aboul 35% telephone densities.
On the other hand, GNP/capita of Saudi Arabia is $7,150 in the same year with 11.7%
telephone density, GNP/capna of Korea is $10,550 with 44.4% telephone density and
GNP/capita of Argentina is $8,950 with 19,1% telephone density.

ROP is positioned 10th from the top among 58 coundries.

Satisfied Demand Ratio and Telephone Density arc sel as follows:

* Relationship between Satisfied Demand Ratio and Telephone Densily

* "Data have been assembled from 157 countries in order to analyze the
relationship between satisfied demand ratio and telephone density. The
countries for which telephone density exceeds 30% will have more than 95%
satisfaction degree. :

_. Mobile Telenhone

A broad variety of relationships are observed between mobile telephone ratio and fixed
telephone density.  Malaysia, Lebanon, Kuwait and Brunei have high mobile telephone
densities. Cambodia® s ratio of 64% is particularly high which means the number of
mobile telephones is more than that of fixed telephones. Table 8.3.3 shows the
number of subscribers of each category in Japan in March 1999.

Table 8.3.3 No, of Telephone Subscribers In Japan In 1999

- dlvers boals moving along the coastal area of the istands. -
' not address maritime safety and distress rescug, which shalt be dlstmgulshed clearly.

[Category No. of subscribers
POTS telephone 58,470,000
ISDN fine 4,000,000
. {Mobile telephone 41,530,000
PHS 5,780,000
.. |Pager . s - 3,770,000
Source: lnfonnanon Communication
“Handbook 2000

Note: . * the number of equwalenl
s -POTS!e!ephones;sB?»QOOOO

o PNCC to Inlroduce a MObllE Telephone System
- PNCC is now trymg to introduce a cellular mobile telephone system covering most

parts of the main islands and coastal areas of Palau, except far areas. The application
of this mobile system will contribute fo improvement of safety sailing’ of fishery and
‘However, this system does

Four antennas wil} be built i in the suitable locatlons to cover the above mentioned areas.
An analog type mobile system is to be installed conSIdenng as first priority cost

_effectiveness and area size to cover.

In Détermining Mobile Telephone Tariff System, the following aspects are considered:
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* The number of mobile telephone users is rapidly expanding as a worldwide trend.
Customers are not only business users, but use is also spreading to broad society
.and more to younger generalions. The number of mobile telephones is
becoming comparable (o the number of traditional fixed Ielephone users in the
world and the number of mobile tetephone users still continues to increase.

*» Therefore, the mobile telephone tariff system to be applied has to be carefully
- studied. In the urban areas, the meaning of carrying a mobile telephone is not
~onlya good too! to increase the business opportumues and convenient, but also
- 1o show instant status symbol Anyway, it is a great revolution in the field of

‘communications; it belongs entirely fo a personal communication system
*  Provision of cellular mobile system at highty populated areas, i.e., Koror and
Airai, will be extremely important.

*  On the other hand, people have already fixed telephones in their offices, as well
" as at their homes.  Mobile telephone subscribers will be able to stand for
* imposition of higher rates of monthly basic and ¢all charges, unlike is the case

for fixed telephones.

Internationial Fiber Optics Submarine Cable
It is good and sole opportunily to connect mternauonal citcuils through fiber optic
submarine cable transmission system calfed “Pro;ect ‘Oxygen”, having ultra high

“capacity: with high quality of circuits.. However, il is still necessary to confirm the
- possibility of realization of the project itself especially in the ficld of funding.

PNCC found r‘ecent'ly that the required cost for routing the global fiber optic submarine

cable via Palau is rather expensive. - Therefore, PNCC is studying an allemalwe plan
as a means (o increase the number of international circuits thiough new 2* earth station.
The additional international circuits will mainly be used for Internet connecuons

PNCC has increased in 1994 the number of international citcuits from 24 cucuus fo 75
circuits. ‘The present number of international circuit capacity is still able to manage
the present level of traffic volume. ‘Therefore, careful study to all aspects of
reqmremems, i.e., demand increase trends of voice, data, Internet, in relation wilh the
country’s economic development trend and its development dircctions is earnestly
required.

Re-assignment of the number of mlernalmnal circuils from voice channels to Internet
channels may be required, in order to compete wnlh the growth of the Internet users,

PNCC’s Financial Condition
Prevailing tariff system of PNCC is shown i in 'I‘able 8 3410

 As telephone subscriber class and service rate, tanff syslem consists of monlhly, call
and occasion basés shovm in Table 8. 3, 4 :

Table 8.4 _Mofithly Baslé Charges

) , : Moath
Class Montlychage | . Smedeal ! mﬂg

Residential line 1106 [CalldID S o 485

|Businessline’ - - S 2200 ‘Collwaiting R

- [Monthly charge for ExtensFon - 250 |’Califorwarding . - - : R R X [

. |Unlisted aumbes .- ol s 100 PTheewaycaling . - TR S X /]

. |Non-published numbef b2 100 0 |"SpesddigtingBoumbers . . - | 475

o ‘D1reetmy assistance (411) . _ '0 50pekeacl1 'Speeddialigg-al)numha's ' 205
. PNCC. ' S ;

Nole T First five calls!rnonm.afe freé and any three o more servm \mli be $150each.
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Table 8.3.5 Service Charge per Call (minute)
Area Gharga et Service Charge
Domeéstic call Fres [Standard installation 20.00
International call : Reconnect 5.00
USA, Canada, Japan, China, Tawan _
Phifippines, Guam, Northem 1.50/minut | Transfer/Relocation/Extension 10.00
Marianas :
Change number 5.00
Source: PNCC

As for Internct and ¢-mail service rate, tariff system consists of monthly, on-line, byte
and occasion bases.

Table 8.3.6 . Dlal access service (E-mall; BBS, and Internet)

Setvice Charge{})
Dial acoess service 15.00
" |Connection fee 10.00

Infemet "onding’ charges {0.24/minute
“Fife lransfer charges 0.40/100K8
Weblik 10.00 for Initial se!upireﬁswn

500/month, .
, i 10,00 for initial setuplrewsmn
HebSioage St 10,00 ofdata stoed |
Source: ~ PNCC .. .
Nole: * subscribers will be gwen T 200 uedlisfnmm for free (One

crednt equals one secé»nd o p!us oae kilobyte).

Table 8.3.7 Palaunet LAN connect!on servlce
: . Sepice . Charge(s)

Connection fee (Initial or réddnnection) 500

Remote dial-in a0cess fro'n LAN to 2001P addrmés

Palaunet

Number of Computers and 1P Addresses

1 10 5 compulers 500

6 10 10 computers 650

11 10 20 comnpulers B 800 -
Moreé than 20 compuiers computer

7 Gouree: - - PNCC
 Assumed An'n(Jal Revenui¢ calculated from the above Charges. :
- - Assumed revenue. consists of telephone monlhly, mtemallonal call, Internet monthly
and Intemnet on-lme and byte bases revenues
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Table 8.3.8 ..___.Estimation of Annual Revenue

Residential telephones $11 x 4,200 subx 12 = §554 400
Business lelephones $22 x 1,900 sub x 12 = $501,600
Smart cal services 54.50 x (1,900x0.6+4,200x0.3) x 12= $129600
Others (10% of (e1) $1,185600% 0.1 = $118550
Telephone monthly $1.304,000

. 1.5042) x (67circuits) x (average 17%2 occupied) x telephone call charges (60
Internationd ﬁmxﬂh)oursfx%waysg 5(4 49039000 Ped) i ges (
Internel monthly $15 x 1,000 sub x 12 = $180,000
Internel onine :(;%%’0%) X {8circuits) x {average 24%* occupied) x (60 mmx24hoursx365days) =

_[Others (10% of Intemet) $735,000 0.1 = §73, 500
lnternel lotal $808,500
Total revenue $6,602,500
Source;  JICA Study Team
Nole: Revenues from originaling and lerminating international calls are assumed 16 share equally by both
odginating and terminating carriers.

Assumed Annual Expenses
Assumed expenses are calculated by followmg s:mpla formula:

Expenses = Operalion and maintenance cost (3% of assets value) + General
administrative cost (80% of operanon and maintenance cosl) + DBpICClathl’l + Inferest
payment:

* 3%ofthe mslallcd assels is assumed opcrauon and mamtcnancc cost:

*  $52,200,000 x 0.03 = $1,566,000

*  General administralive cost is assumed 80% of operation and maintenance cost;

*  $1,566,000 x 0.8 = $1,252,300

*  Depreciation of the installed equipment fora period of 20 years:

*  $52,200,000/20 years = $2,610,000Annual interest payment for loan balance is
assumed $2,000,000

+ Total assumed expenses is $7,429,000

Call Charges for Domestic Calls _ .
At present domestic telephone call charges are not requested; even the calls between far
islands. The free call charge system has fo]iowing_di_sadvantages:

+ The equipment and tiansmission lines are nof used effectively.

* Customers do not care to meaningless holding of the lines for a long period, long
time talking and no hung up of telephone set without usmg thé lelephona _

*+ Accordingly, PNCC has to provide unnecessarily excessiveé ~number ‘of
equipment in order to avoid congestion of traffic without increase of revenues.
Therefore, it is tecommended 10 apply call-by-call charging system for domestic
telephone calls. “As an example, the following trial calculation is made based
on a rate of call at $0.05/minute.

. Averagc number of telephone calls per subscriber per day and the total holdmg
time in Japan is 4.1 times and 10.8 mmuleslday (12.4 minutes/day in UK, 10.2
minutes/day in France, 10.6 minutes/day in Germany and 26.2 mmutes/day in
USA, by Information Telecommunication 2000)

* if the call charge rate of $0.05/minute and holding time of 11 minutes would be
applied for calculanon, the increase of domestlc calt charge revenue should be:

' 60% of business subscribers and 30% of residential subscribers are assumed (6 have Smart services, three serviccs
combined.
2 Av erage occupancy rate of international telephone circuits is assumed 17%.
? $1.10 = ($0.24/min on-line service) + $0.4 x 60sec/(100KB x 8bits/28.8kbps)
Average occupancy of infernational dala circuits is assumed 24%. :
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$0.05 x 11 min/day x 6,100 subs. x 365 days = $1,225,000.
Accordingly, the increased amount of revenues by means of adopling a domestic call
system will be able to compensate the assumed amount of deficit.

Mobile Telephone Tariff System
An example of lariff calculation is shown for reference as follows:

. Avcragc number of cellular calls per subscriber per day and the total holding
time in Japan are 1.8 times and 2.9 minutes/day difficull to simply compare the
level of tariff systems among different countries

*  Now rather complicated tariff syslems are applicd in the world. It is, therefore
following is an example of a simplified comparison regarding the leve! of tariffs

~ in some counlrics.

Condition: destination within 160 km fixed telephone, 89 seconds holding time, No. of
calls 63 at busy hous and 42 at off peak, deslination more than 160 km fixed telephone,
152 second holding lime, No. of calls 1.8 at busy hour and1.2 at off peak:

¢  NTFT docomo: 1.00, AT&T wireless: 0.56, BT celnet: 0.93, T-mobile: 8.97, FT
mobile: 0.49, Tetia: 0.997

* If the monthly charge of $30.00 and call charge of $0.10/minute are assumed,
and the number of mobile subscribers 1,000, 2,000 and 3,000 are assumed, the
annual revenues will be calculated as: Monthly charge: $30 x 1,000/2,000/3,000

- subs. X 12 months = $360,000/$720,000/$1,080,000 :
+ If the holding time of 3 minutes is assumed, the call charge revenue will be:
$0.10 x 3 min/day x 1,000/2,000/3,000 subs. x 365 days =

$109,500/$219,000/$328,500

Therefore, the tolal annual revenues will be:

¢ $470,0600 for 1,000 subscribers,
*  $940,000 for 2,000 subscribers,
+ 31,410,000 for 3,000 subscribers.

© The amount of investment is $3 million according to PNCC.

* Public Utilities

Water Supply

' Past Pro_lect related to Water Supply

" Between 1993 and 1999 lots of pm]ccts for an 1mprovemenl ‘of the water supply system
- had been implemented in states al the Republic of Palau, Table 8.4.1 shows an

1mp1emented or an on going projects related to water’ supply. Therefore, all the -
communities in 13 states except Kayangel, Hatohobei and Sonsorol State have their
own water supply system.
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Table 8.4.1

.___Implemented or on-going project related to Water Supply
Project Name Fundedby | Prolect Cost($) | Location (State) |  Project Period Status
Koror-Airai Water System Dol 350,000 jKoror, Alrai Feb.950ct. 85  [Compleled
Pretreatment Plant Design : -
Korot-Airal Waler System 0] £00,000 |Koror, Aliai Jun. 94-Jun. 97 [Comploled
Improvement .
Koror-Airai Water System ROP 3,750,000 [Aral 1May96-Dec. 96 jCompleled
Improvement for waler
pre-lreatment .
Palau Rural Water System . |DOI 9085000 [ L
Project For 9 5talas |Ngalpang, For 9 States Compleled
: 3,082,399.06 [Ngaraard, Peletiv, j0ec.9i-Nov. 97
Sonsorol, .
_ |Halohobel,
Kayanged, Angaur
. : Other 2 slates
Koror-Airai Water System 24 486 82? Koror, Alrat Jun, 85-May 97 [Completed
Improvement . ' E 3 ‘ Lo
Ngerikiit and Ngénluobel Water  |ROP 125000' Alral - |Sep. 98-Jul. 99 Completed
Pump .
Rural Waler Syslems Project  [ROP 1,500, 000 1998-1599
Ngardmau waler system 191,500 - [Ngardmau : Completed
Imeyong water system 235,000 lNge;emlengui _ Completsd
Ibobang waler system 420000 {Ngatpang L . Completed
Water System Up-Grade® -~ * [ROP 675,000 |Koror, Airai May §3-Jan, 00 |Completed
Ngchesar Waler System Pro}ecl ROP - 0 333,079 |Ngchesar - " {Mar.99-Mar 00 |May 2000
Phasel .. = - R Ll
Naardmau WaterSys!em PrOject ROP - 220,000 |Ngardmau May 99-May 00 May 2000
Phasell : . . .
Source:  CIP Office
(2)  Water Supply System
Table 8.4.2 shows the present water supply condition in the ROP.
Table 8.4.2 Existing Water Supply System In Palau (2000
. Production Water Demand | Source of | Treatment
State Poputalion” | e anacity (m?) M) 1 water | Instalied
KorotfAirai 16,321 15,140 7345 {Surace PR.EC
- |Aimetiik 365 | 49 s . [EC
Ngatpang 213 490 9% |S IR C
Ngchesar 185 490 8318 ~JRC
Ngeremlenaui - 240 490 108:]S - £C
Melekeok 180 430 81 |S FC
Ngardmau 145 490 65 IS SR G T
Ngiwal i 490 - 83 IS FC
Ngaraard 408 490, -84 1S = ARG
Ng’archelong L] - 400 8718 1R G .
. |Peleliy Nk S ND - Ne GrOundWa!er C
ClAngaw 164 - ND. ‘74 L -
Source: -_.;JECAStudyTeam e :
Note: PR=Pre-trealment, F"Fulrabon {rapid sand fi iter) C Chlonnabon
" "*Estimation by JICA Study Team’ '

-~ ** Population x 450it/day x 1!1 000 (1gaﬂon = 4501} -

Koror and Airai Stales .

Koror and Airai Stale, as.one service aréa wnlh having populatton of approximately
16,320, are being supplied drinking ‘water by the largest water supply system
(Koror- Airai water supply system) in the ROP.

‘This sys_tem derives its water sources from Ngerikiil river diversion dam and Ngerime!
Dam wilh a storage capacity of 75,700 m* (20 million gallons), The most important
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source is Ngerikiil River with an average daily flow of 75,700 m” (20 million gallons).

This system consists of raw waler transmission pipes, a water treatment plant, potable

transmission mains, storages and distribution popes.

» Raw water transmission pipe: Two 12-inch diameter, 3.2 mile tong from the
Ngerikiil diversion dam pump station to the Ngerime Dam, and a 16-inch and a
12-inch diameter, 1.1 mile long from the dam to the Airai Water Treatment Plant
(WTP)

+  Airai water treatment plant (Capacity of water production: 15,140 m’ per day):
Pre-treatment facility (coagulation and sedimentation), Filtration facility (rapid
sand filter), Flocculation & Clarifier Tank, Clearwell, Sludge Drying Yard

» Potable fransmission mains and distribution pipes: Over 100,000 linear feetl of
transmission mains (12-inch and 10-inch diamcter) distribution mains (8, 6 and
4-inch dianeter) and smaller pipes for service connectrons

* 5 storage tanks wilh a total capacity of 15,140 m’ (four million gallons): Three
(Airai, Ngermid and Ngerkesewaol) 3,785 m® (1-milliongallon) and two
(Arakabesang and Malakal) 1,893 m3 (0.5-million gallon). It was estimated
that the volume of water consumed by about 16,320 persons was approximately
7,345 m® per day. Current volume of water produced at the Airai WTP was
approximately 14,380 m’ per day and was pumped into transmission lines,
This volume of water is almost 2 times compare with the volume of water which
almost all the people living in Koror and Airai State are cslrmated to consume in
one day.

States jin Babeldaob Islands . T

Small hamlets are located along a coaslal lme at Babeldaob Istand.  These
communilies in 9 states except Airai State derived their water source from dammed
streams,

As mentioned earlicr above, thé communily water system in these states have been
improved. The improved water systems have features such as rapid sand filters,
chlorination appurtenances and eleciric powered pumps,

Total of 2,071pcople in 9 states reccive potable waler from each water supply system.
'I'hls system has an enough capacity of water production and distribution of about 490
m’ per day. .

Moreover, almost all the households in 9 states have water tanks to store rainwater.
They prefer to c_lnnk rainwater rather tha_n prped waler.

Other States .
Angaur, Peleliu Kayangel, IIatohobel and Sonsorol State have fo surface water source.

- Comuunities with about 700 people living in Angaur and Peleliu State get chlorinated

water from a water supply system used groundwater as a source, . However, water from
thesé systems is brachsh Therefore, this water is used only for washing clothes and
bathing. People uses rainwater caught off house roofs and stored in tanks for drinking
and cooking purposes.

Communities in Kayangel, Hatohobei and Sonsorol State have no water supply system,
Therefore, people in these stafes use. groundwater from shallow wells for bathing and

= washmg (this water is brac]ush) and mainly rely on rainwater for dnnklng and cookmg

Operanon and Mamtenance

The Water Branch of Bureau of Public Uuhues wrlhm lhe Mrmslry of Resources and
Development, is responsible for an operation and maintenance of the Koror-Airai watet
system. 21 persons are assigned for an operatron and marntenance in the Water Branch
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office in Koror. Water systems in the oullymg states are also operalcd and maintained
by the Water Branch of Bureau of Pubtic Utilities. 29 operators are in other states to
operate and maintain a water system (sce Figure 8.4.1 & 2).

Figure 8.4.1 Organization Chart of Ministry of Resources and Development
wa'-m-nsmfc;-sx.m I
1 | : "]
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Sooryca Fock !nﬁk.l.'—'mn
(Fu 01 Faghyass: 18 L 4 (S OffapkmecH)
Fyaimedt Hui'xu‘;l
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—‘ Sep=d kn‘a. '
(%2 Bl e pl=pice 34)
Source: CIP Office

' Figure 8.4.2 Organization Chart of Water Branch in Bureau 6f Public Utilitles

| Burzau of Fublic Wifities: Direske I CEtal ST of 30 inchuding 29 #f5 i chagr of O& M of
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Opesolx } Reader ; fFling

Source: CIP Office

Budgel for operation and maintenance of waler supply system in M’2000 is shown in
Table 8.4.3 below.
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Table 8.4.3 Staff and Budget for Operation and Malntenance of Water Supply In FY2000
StaleorArea | No.ofStefi [ Totd Budget {$) . Remarks
Koror.Aitad 2 50| 1.280,000{tnctuding $300,000 for purchasing chemical
Other States 29 T '
Source; CIP Office

Almost all potable transmission mains and distribution pipes have been constructed

under roads, However, any drawing and maps of those lines are not provided at the
office,  Maintenance and conneclion works lo houses newly constructed are

: implemented based on a memory of maintenance workers.

@

Water Charge

The water charge for metered customers is 85 cents per 3,7851t (1,000 gallons) and
customers who do not set a meter are charged a flat rate of $17 per month in Koror and
$5 per month in Airai, . Approximately 3,000 conacctions are within this service area,
the majomy of which are metered,

An amount of the water charge collected has been rapidly increased year by year
- recently.  Approximately $660{)00 was collecied by the effort of people in charge of

collection of the water charge n Koror—Alran at FY1999. However, this does not cover
the cosl for operahon and mamtenancc of a water system

Table 8.4.4 Amount of Water Charge cotlecied by year

1997 - 19438 1993
Water Charge collecled (§) 202,000 318,000 660,000

Source: JICA Expert's Report (Water Supply Managément in the ROP 1899}

Conneclors in other states have no meter and are charged a flat rate of $5 per month.

“Connectors without meter do not kaow how much volume of water has been used at

each house. ~This is one of reasons water has to be produced exceeding the

" consumption volume estimated.

Training
Training for water system operators had been implemented several times before.

In 1993, EQPB put on a three-day training for operators of the rural water system on a
basic water quahly, an 0perauon and mamtcnance ,

In 1994, EQPB, Bureau  of Public Utilities, Palau Commumty College (PCC), and

. Operations and Mainténance Improvement Program (OMIP) continved developing the
© - lraining programs in Palau. Various training covers basic : science and math, operation
- and mamtenance of small water treatment and disiribution systems, regulations and

~ . monitoring. -

I 1998 a lrammg program for waler opcralors was also 1mt1ated in PCC. 2 operators
* from Koror-Airai water system attended a 3-month training program in 1998, Rural

operators received a training of 40 hours on smali water systems and a computer

o lrairung of 40 houts in 1999
o -""Em:esswo Use Mctenng and Charging R _
_ The Koror-Airai area has'a population of about 14,000, It is assumed that about 1.7

million gallons in one day are consumed in this area, to foltow the U.S. standard of
water consumptlon per person per day of 120 gallons (455 litters).

‘The Airai WTP has an cnough capacﬂy of water production of 4 million gallons per day.
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And currenlly, approximately 3.8 million gallons of polable water per day were
produccd at this plant. However, this volume of water produced and pumped into the
transmission system could not be accounted for in total in the distribution system within
the service area. 2.1 million gallons of waler are not accounted, disappeared

7 somewhere,

Leak of water, wasteful use of water by unregistered customers, and even
malfunctioning of water meters conlribute to the difficulty of accounting the total
volunie of waler in the sewrce area,

To consume water produced eﬂ‘ectwely, it is very 1mporlant to reduce volume of
leakage and excessive use. Therefore, it is needed to accelerate installing a meter at
every connector and introduce a meter charge system. Furthermore, awareness
aclivity not to use water wasteful is needed to customers. It will contribute to reduce
preducllon volume of water operation and mainfenance cost, and to increase collection

“of water charge

Poor Mamtenance of Svstcm
Several water melers had been set on water mains to control water transmrllmg An

‘automatic control vatve had been put on at 4 storage tanks.  However; these nieters and

valves have not worked for about 10 years because of damage and accrdent Lack of
skilled technicians and spare parts are major reasons

Replacement of broken and damaged meters and- control valves should be needed
immediately. - Constant training to staffs is very important -to operate and maintain
facilities properly

Protection of Water Source S ‘ ‘

The construction of the Palau Compacl Road was slartcd at Babeldaob Istand and will
be compleled by:¢nd of .year 2003.. Many people living in Koror-and Airai State
coming from states in Babeldaob will return to their home villages and commute to
Koror when this pro;cct will be finished, ~ This will accelerate many kinds of

"development such as new residential and commercial area developments and industrial

developments in many stales in Babeldaob.

Therefore, it will be very important to control any developing activity at upstream area
of the water intake place not to be contaminated,

‘Water Demand in fu’ture'

Unit Water Requirement in future ' _
Asone water ‘supply-area,; Koror - Alrai area‘is supplled watér. - Volume of water

- needed per head per day was adopted US standard of 4500t (120gailons) ‘Considering

living style of Palavan people and industrial actmty in Palau, this figure is (06 large.

- However, shonage of water votume supplied is sometime occurred because of leakage

of water from pipes and wasteful use at each house. 450lt/head/day will be able to be
reduced gradually to 2501t/head /day as facilities will be fixed and/or replaced and water

will be used effectrvely

Water demand per head per day‘in Melekeok and Pelehu Slate w1ll increase bccause of
New Capital Conslruchon and New Resorl Development. - Volume of ‘water per head
per day of 1501t in Hatohobei and Sonsorol will be same even in the future.  Volume of
water per head per day in other 10 states will increase from 1501 to 2001t because future
development will contribute improvement of living condition and change of living style.

- Table 8.4.5 shows volume of waler per head per day by state in future. =
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Table 8.4.5 Unit Water Requirement (ivhead/day)

StalefArea Crdgingl | 2000 2005 2010 2015 2020
Koror One Supply 401 350 300 250 250 250
Alral Area 450 350 300 250 250 250
Melekeok, Peleliu - 150 150 200 250 250 250
[Hatohobed, Sonsorol 150 150 150 150 150 150
[Other t0stales 150 150 20 200 200 200

Source; JICA Study Team

Hotel industry is the largest water consumer among the industries in Palau. Therefore,
water demand for hotel is calculated separately. :

Lots of visitor, with having different purpose such as conference, study, business, diving
and site seeing, come and stay at various types of hotel in Koror-Airai area. Thercfore,
water demand per room per day of average 4001t is adopled. Melekeok will be a new
capilal, and therefore will have hotels for mainly conference. Ngarchelong State will
be one of the tourist spots in Palau, Therefore, hotels in those two states will also need
water 'volur_nc of average 400lt/room/day. - Village tourism development will be
implemented in Ngatpang, and water of average 2001t/room/day will be necessary.
There exist small hotels andfor inns, which require average 2001t/room/day in Peleliv at
present. New resort area with several classes of hotel will be developed in the future
and water demand will increase to average 400lt/room/day. Exclusive hideaway type
resort will be developed in Kayangel and will need 600lt/room/day.

' Table 8.4.6 shows unil 'water r‘equ'iremenl of hotel in the future.

- Table 8.4.6 Unlt Water Requlrément (IVHotel Room/day)

S!ateJArea Dévelopment Type 2000 | 2005 2010 2015 2020
Koror-Airal, Commercial/Businass 400 400 400 400 400
Melekeok |New Capital - 0 ~ 0 400 400 AN
Ngatchelong New Tourism Spot 0 400 400 400 400

-|Ngalpang Viltage Tourism 0 0 200 200 200
Pelefiv New Resort Area 200 200 400 400 400
Kayangel New Resord Area 0 0 600 600 600

Source: JICA Study Team

Water Demand in future '
Table 8.4.7 shows a future water demand by stales up t0 year 2020,

A future water demand by state is calculated based on a future populauon prolectron
and number of hotél room.

Water dcmand in Koror~A1rar area is esumated to gradually decrease because of
diminution of population and unit water requirement in future. . However, Koror-Arrar
area will be the brggest waler consumer in Palau' even in futurc

: .'Water demand in Melckeok Ngarchelong and Peleliu State will raprdly increase
i because of future devclopmenl A new water supply systemn should be developed in
o Pelchu before operatron of hotels. .

Water demand in Kayangel will also increase, however, private sector that will develop
._aresort area will provide water supply system and supply waler to residents,
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8.4.2 Wastewater

~ pump stations pump the collected wastewater into the main sewer pipe.

§)) Past Project related to Wastewaler
Lots of projects for an improvement of the wastewater system in Koror had been
implemented (Table 8.4.8).
Table 8.4.8 Implemented or on-going project related to Wastewater
Project Name Funded by | Project Cost{$) | Location (State} | Picject Period Slatus
Waslewater Syslem Rehabilitation DO 158,000 [Koror (Matakal) Feb. 83-Sep. 89 {Compleled
M-Dock Sewer Project . USA 262,293 [Koror Mar. 95-Dec. 95 [Completed
Malakal Sewer System Profect USA _ -~ |Koror Mar. 95-Dec. 85 [Completed
Kotor Wastewater Systems Pump : . .
Station Up-Grade DAl 483,000 {Koror Late 94-Dec. 97 (Completed
Ngerkebesang  Sewer  System ; ;
Nimprovement {ROP 170000 Koror |1997 . _Ccmp!eled
Sewer Syslem Improvemént ROP 1,983,000 |Koror Ocl. 96-Mar. 98 jCompleted
gfubg"a"b Sewage  Treatmentlpop 300000 |States in Babeldach [Proposedonly  |Not started
To connéct prvate houses lo the ,
central sewer system ROP .50‘000 Koror 199?-_1998 Completed
. Korér Wastewaler Defidencies {0 654,000 |Koroe 91-Dec. 99 Compleled
- |Echang Sev_\(ef'Syst'em Project ~ 100§ 671,600 - [Kofor Nov. 84-Jut. 93 - _jCompleted
E)?g;(ﬁ S§wer Treatment  Plant| ) 5,150,000 [Koror Mar. 98-Mar. 99 - {Bidding
Ngermid Sewer System Project ~ [ROP 93,000 iKoror Jun. 98-4dun. 99 [Completed
Koror Drainage ROP 30,000 [Koror (Malakal) Jul. 93 Nov. 99 |Compleled
. {Koro¢ Drainage [roP 85000 IKoror Aug 93-Feb. 00 [Completed
Source: CIP Office .
(2)  Sewer collection and Treatment System

Koror State

The only one centralized wastewaler {sewer system) existing in the ROP is operaling in
Koror State, The service area includes the (hree main islands of Koror, Arakabesang
and Malakal that make up the State of Koror,

The existing system is comprised of gravily collector sewers, sewer force mains, sewer
manholes, pump stations, lift stations, a sewer treatment plant, and an ocean outfall
plpelme

. Gravny colléctor sewers: over 22 mlles |
- ¢ Sewer force mains: 9 miles -
*  Sewer manholes: 600
* Major 'pump stations: 3
*  Lift stations: 45 '
+ A sewer treatment plant: a des:gned capacity of 3,785m’ (1 million galtons) per
day
* Anocean oulfall pnpehne 2 000 foot length

Recently, ihere are apprommately 2000 service connections to the sewer system,

' con31slmg of reSIdentnal oommercnai institotional and industrial fac1h{|es However,
~ more than 800 houses still do not recelve the service.

Due to the lopography of the semce area, the majority of the gravily sewer syslcms are

arranged _in 41 satellite or regional collection arcas where empty into their own
individual sewage pump stations. These satelhtes pump stations and the three ma;or
The main
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sewer pipe then conveys the wastewater to the Malakat Sewage Treatment Plant (STP).
At the plant, the water is treated and the effluent goes out through a sewage outfall
leading from the plant inte 60-foot deep water in the Malakal Harbor.

The Malakal STP was designed as a secondary treatment plant employing the trickling
filter treatment process. It had been started operation in 1970s. Sewer colleclion
system was designed as the sewerage of separate system. However, lots of rainwater
flows into the system from manholes due to poor maintenance and shortage of drainage
facilities. As a result, a volume of waste flew into the plant has exceeds the desngn
capacity during every rainy seasons.

‘The Malakal STP has stopped its main function (scoondary treatment) for years because
of the poor maintenance due to the lack of skilled workers the lack of adequate
maintenance supplies, funding, and over capacity.

Other States ' :
Rural Sanitation Program had becn implemented by the financial assistance from lhc

“U.S. Environmental Protection Agency (EPA) to the ROP at outlying states several

years ago.

- As a result, houses and buildings in the outlying statés have a new toilet system (flush
~ toilet, seplic tank, and leaching field) at present, However, a lot of houses and
- buildings are still using an old stile pit latrine. This facnhly is common breeding

~ground for houseflies, cockroaches and other vermin.

' Operauons Mamlenance and Fcc

Koror sewer system isa public utility operated by the Sewer Branch of the Bureau of
Public Works, Ministry of Resources and Development (see Figure 8.4.3).

18 persons are assigned for an operatlon and maintenance m the Sewer Branch office in
Koror.

Table 8.4.9 Staff and Budget for Operation and Malntenance of Sewer System In 1893/00

Stala or Area No. of Staff “Budget ($)
Kotor Area 18 820,000
Source: CIP Office )

“There is no sewer charge S);stélﬁ in ROP at preSénl.

Figure 8.4.3 Organization of Malakal Wastewater System of Sewer Divlslon

| Blrtuo[l’lbth!lEms Director ] .

l Sewer Divislon: Chief ~ ¢

. 18 Ewmployees

| Eagieenn
(3 persons)

Wastewaler Treatment: Masager |
- —%h:éluan.’ﬂn\

Mmlcluu -7 Services
. : 27 Shdpe Colection &
1 Hnﬂ : ) Disposusl
1 Ekardias
. ' 6 Teehaicnns I Heat . .
Saurce: CIP Office . L (ft_:thic]u!
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New STP Plan

To improve the existing STP situation and to expand its treatment capacily, the National
Government and the Koror State Government respectively made a different plan on the
new STP. They had discussed many times to reach a final conclusion on a treatment
system and a location of a new plant,  Finally, they selected integrated
pond-mechanical-wetland wastewater trealment systems. ‘This new system can treat
average daily wastewater flows of 2.0 miltion gallons per day (MGD) and peak hourly
flows of 5.3 MGD.

Curcently, the National Government advertised for the bidding on the new STP and
chose one company among three for the design-build.

The U.S. Department of Interior (DOI) funded the project cost of about $5.2 million.

Issucs

Expansion of Service Coverage in Koror

There still exist many houscholds unconnected to the sewer system in Koror area.
Design and construction of a new STP will be started soon. A capacity of this plant
will be 2 times of an existing STP. Housing density in Koror is high. Therefore, to
utilize a new STP and to improve a living enviconment in Koror, serv;ce coverage of
wastewater should be expanded.

Poor Maintenance
A lot of rainwaler run into the sewer pipes from manholes and flow into the existing

" STP because of improper construction of manholes and maintenance, and lack of

drainage facilities.” No ¢ngineer, poor technique and knowledge of mainlenance on
wastewater facilities, no well-developed data are contnbuung poor maintenance of
facilities.

No User Fees
Al present, connectors to the system in Koror are not charged for sewerage scrvices.

Appropriate user fee system should be considered and introduced for proper opesation and
maintenance of wastewaler facilities in Koror,

Expansion of New Toilet Systern in Outlying States 7
Lots of projects for an improvement of sanitation (a new toilet system: flush toilet,
septic tank, and leaching field) in the outlying states al thc ROP had been implemented.

However, a few hohses and buildings are still using an old slile pit lairine. This
project should be continued. :

Fulure Wastewater Genéraliori

Future Wastewater Generatlon
Volume of wastewater daily dlscharged is estlmated same as volume of water needed
per day.

Table 8. 4.10 shows volume of wastewater generated by states in future,

Expansion project of an exls{mg treatment plant in Malakal Island in Koror State is
being 1mplemented Treatment capacity will be double (7,570m’/day) in near future.
This will be enough capac:ly compared w1th volume of wastewater generated in Koror

‘State.

Airai State is one of thc fargest wastewater gcnerators However, volume of wastewater
will graduaily decrease in future.

Volume of waslewater daily geneialed in Melekeok Ngarchelong, Peleliu and Kayangel
Stale will mcrease rapidly because of a development such as a new capltal constructmn
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and a tourism development,

In other 10 states, volume of wastewater will be almost same or geadually increase in
future.
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Table 8.4.10 Future Wastewater Generation (m’/day)
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Past Project related to Solid Waste

‘table 8.4.11 shows 1mplemented and on-going projects related to solid waste,

Table 8.4.11 Implemented and/or on-golng projecis related to Solld Waste
Project Name . Funded by | Prolect Cost ($) [Location (State}] Proiect Period | - Status

To conslruct refaining wallfence at | - | SR -

Oump Site ROP 50,000 Koror_ _ _ Completed
- |Ngerbeched Dump Closure and s e o s : Notyet
- [study . ROP 250,000 [Koror, Aimelik [Jul. 95\lun.‘98 May 2000
- |Sofid Wasle Management Study 0Ol 55,000 |Koror Feb. 93-0cl. 99 |Completed
. Source: CIP Offica ! . _ .

. Existing Legislation on Solid Waste -

National Legislation o | -
There is legislation in Palau. Titte 24 of the Palau National Code (Environmental
Protection) establishes the Environmental Quality Protection Board (EQPB) and gives

+ the Board responsibilily for a range of envitonmental protection functions, including
' solld waste management and po]lutlon prevention. -

. The EOPB Regulanons include regulattons of the National Govemment ooncemmg

solid waste management.

The regulation 1nclude requnrements for:

»  Storage of solid wastes: 2401-31-04 to 08 :
- * Conduct of solid waste collection operations: 2401-31-09 to 12 _
*  Allocation of responsxbnlnty for solid waste storage and dlSpDS&l 2401—31 13
* Design and operation of solid waste d:sposal facilities: 2401-31-14 to 19
*  Operation of transfer stations: 2401-31-20 _
» Allocation of responsibility for disposal of hazardous wasle, design and
operating requirements for hazardous waste disposal facilities: 2401-31-21
* A requirement for a permit for solid waste disposal facilities: 2401-31-23 to 33
* Arequirement for a Solid Waste Managcment Plan, and
+ A requlrement of prcparatlon of solid waste master plans to all slates

'. '_State Leg islation

Only Koror State has leglslatlon on waste management

. Koror State Ordlnance number K2- 34 89 regulates waste as follows

. Prohlbmon of lntmng on any state lands 7
© '« Dumping of waste lo a desngnated durnpnng ground and
- Prohibition of accumulatmg waste on pnvatc property

: Exlslmg Sohd Waste Management Pracnccs

Solid wasle collectlon and dlsposal system is one of the most 1mportant thmgs to protect'

~ a natural environment of Palau. National Govemment and cach state are respons:ble
- for collecuon and dlsposal of SO]ld waste

o _Collectlon System

. Bach State is respon51ble for the collectlon of the waste in Palau Sepafate collection

of waste is not 1mplemented at any slate.

In Koror State, the Public Works department of Koror State is :esponsnble for the
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collection and hauling of waste in the dump.

Currently, there are 5 stuffs in charge for the collection and hauling of waste and §
garbage collection trucks what were purchased second-hand from Japan in Koror State.
In addition, prison labors are uvlilized for garbage collection.

* 4 trucks with a capacily of 2,000 kg/4.1 m’
* 1 truck with a capacity of 4,000 kg/8m’

Waste from cach hamlet is collected and dumped at the Ngerbeched landfill

Waste collection is conducted 4 days from Monday (o Thursday in one week. Each
household and some commercial premises can get a collection service once a week.
However, a lot of commercial premises, such as WCTC, transport their own wasle (o
the landfitl,

Volume of the waste collectcd, hauled and drrrnped'at the Ngergehed landfill site was
estimated about 16 tones per day and running cost for the collection and haulage of
waste were also éstimated about $140,000 in 1999.

Many other states also have a collection system. In most "st'ates, waste is collected
once a week from households using a pick-up or small tray-truck

Disposal Practtc_es _ _
The Ngerbeched Dump is located in an area of former shallow reef and mangrove

welland adjacent to M-Dock in the hamtet of Ngerbeched in Koror State.  The dump

has an area of aboul 15 acres at present.- The land is owned by Koror State.

It is said that tac dumping of waste at this site has been commenced since late 1950s or
early 19603, but is unclear.
A marina, hotel restaurant and taunst drvmg operatton locate at southeast of the site at

present, In addition, residential areas lie to the north and east of the site. The site is
visible from the marina and dock area and from hotel rooms.

The Bureau of Public Utilities in The Mlmstry of Resources and Development operates

the dumpsite. ‘There are 5 full time workers (2 equipment operators and 3 staffs), one

bu]ldozer and a loader at site.

Any kind of waste is disposed in this dump Waste dumped in the site is nof covered
by any proper way, only bulldozed afound. Therefore, this place is presently a
breedmg ground for flies, rats and other vermin,

" Otherwase, other states have their own dumps and operate. Howe(rer,'a (:ondition of
' dumps is not good because of unsmtable management‘ : :

‘As for Hazardou's Waste Management there is no forma! government Operatcd facnhty

availablé for treatment, storage or disposal of waste oil and waste chemicals in Palau.

* Waste oil is disposed of to_ the Aimeliik power sfation where il is I" ltered and mixed

with fuel oil and burni in the generators. The Aimeliik power station has reused an
average of 45,000 gallons per year since slarling operations in 1986.

Sewage Sludge from the Malakal WTP had been disposed of in a dedicated sludge and

‘waste oil pit at the Ngerbeched dump,

Existing Wasle Reduction and Recovery Programs

- Metals

A private company carrics out the recyclmg of metal in Palau. This company
purchases aluminum cans from the public and exports them Lo the US for recycling.
Annual average of 44 tones/year was exportcd in 1997 and 1998, This was
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approximately 25% of total aluminum can imported to Palau,

Solid Waste Composting Pilet Project

The EQPB has apphed to South Pacific Region Environment Program (SPREP) for
funding for a composting pilot project to be based in Koror. The project has been
modified several times and the final proposal was submilted to SPREP for approval late
in 1998. This project focused on a composting of green waste. However, the EQPB
has not received the approval yet. .

Food Scraps _ _ o N
A number of restaurants and fresh produce relailers save food scraps for use at

commercial pig farms and individuals who keep pigs. The pig farmersfowners arrange
collection of the food scraps, usually on a daily basis. -

New Landfil} Plan

- Existing Ngerbeched Dump in Koror State has several problems.

* ‘Thesile is over capacily :

*» The site is too close to a marina, hotel, restauranl tourist dwmg opcrallon and
residential area. _ _

* Thesite is presently a brecding ground for flies, rats and other vermin.

* Contaminated water from the site flows andfor leaches out to the surrounding
sea, I

To solve these problems, the National Government made a site location study for a new
landfill and negotiated with Aimeliik State. Recenlly, one site was selected as a
sanilary landfill (sce Flgure 8.4.4).. This tandfill site is expected to reccwc solid waste
from Koror and 10 states in Babeldaob for 50 years.

Design and construction cost for a new landfill in Almeluk is esumaled about $2
million. However, this docs not include an 1mpr0vement of an access road frorn anew
site to Compact Road what witl be completed in 2(}03

A fina! closure and posl closure maintenance plan of Ngcrbeched Dump was also made
by the National Government in 1998.  Existing landfilt site will be closed whcn new
orie is constructed.

Issues .

Pdor opetation and maintenance of colleclmn and haulage system and dump
Collection and havlage system does ‘not work well in Palau because of shorlage of staff
and vehicle, - - All dumpsites in Palau are not operated and maintained properly because

of shortagc of knowledge on a dumpsite management, skilled worker.: -Every kind of
‘waste is collecled and hauled into dumps, and this makes envnronment of sues and
' surrourldmg areas very bad.
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Figure 8.4.4 Location of Selected Final Dumpsite

. North & Waest

Proposed Final
Dump Sile

a1 2 13

Source: JICA Study Team
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- Closure of Existing Landfill

Existing dumpsite in Koror is almost full and lhere is no space to cxpand to the
surrounding ar¢a, To keep urban and natural environment in Xoror good condition, a
closure of existing dump in Koror and a construction of a new dump at proper place
should be considered as soon as possible.

There is no waste reduction system in Patau.  Only one private company carries out the
recycling of metal. Can collected is exporlcd to US. This amount is not so big
compared to the volume of can wasted in Palau, Palau is a beautiful but small island
couniry. To keep this island beautiful and to save the land, reduction system of solid
waste should be introduced in Palau.

Amount of Waste in future

Waste Generation Unit
Waste generation unit is sel based on the Integrated Solid Waste Management Plan
conducted by Bureau of Public Works, the Republic of Palau, at June 1999.

Waste generation rate at Koror and Airai State is estimated to be 1 Okg/person/day. This
includes 40% of waste generated by several business activities (restaurants, markets,
stores, faclories, offices etc).

A new capllal conslruction project is now undergoing at Melekeok State. Present
waste generation unit in Melekeok is small (0.5kg/person/day) same as other states
because of a populatlon siz¢ and no mduslry However, after transferring of the capital
to Malakal, waste generation rate will become 1.0kg/person/day same as Koror and
Airai because of a rapid growth of poputation and industrics.

Generation unit of municipal waste at other states at present is estimated to be
0.5kg/person/day, and future generation rate will also be same,

Hotel is estimated to generate waste volume of 2.6kg/roomfday.

Table 8.4.12 Unit Waste Generatlon

State | 2000 [ 2005 | 2010 | 2015 | 20%0
Municipal Wasle . S :
Koror & Alral 1.0 10 1.0 1.0 10
Melekeok 05| 10 1.0 10 1.0

" |Other states 05| 05 05 05 05
Industrial Wasle(Ho{el) : = o o
All stales 1 26] 26 261 261 28

Source: JICA Study Team -

Waste Volume :
Table 8.4.13 shows the future volume of waste by states

Koror State is the biggest waste generator and waste volume of 15ton ~ lﬁton is
cstimated to be daily collected and dlscharged during 20 years,

Volume of waste dally generated and collected in Babcldaob Istand will be almost
double from 2.62ton in 2000 to 5.29t6n in 2020,

Daily waste volume in Peleliu and Kayangel will increase rapidly in future. Especnally
in Peleliv, generation volume is estimated (o become 9 times from 0.34ton/day at 2000
to 3.07ton/day at 2020 -
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Table 8.4.13 Future Waste Generatlon

W), APTIS 130In0g
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Amount of Waste Volumg in Koror-Babeldaob

Total waste volume of 9,085m’ from Koror-Babeldaob is estimated to dump at a new
final dumpsite in 2005. Accumulated volume of waste discharged to a new dumpsite
from Year 2005 to Year 2020 will feach about 147,000m>,

Figure 8.45 Accumulated Volume of Waste discharged

147,036

2005 2010 2015 2020

Source: JICA Study Team
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Table 8.4.14 Amount of Waste Dlspose'd
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8.5  Eleciricity
8.5.1 Implemented and On-going ijects
Table 8.5.1 shows implemented and on- gomg pl‘O_]eCIS reIated to electricity development,
Existing. situation on electricity in the Koror Siate and Babeldaob Island had been
rapidly improved by several grant aid assistant projects by the Government of Japan.
'Table 8.5.1 _Implemented and/or on-golng projests related to Solld Waste
Project Name . | Funded by [ Project Cost (§) Location (Stale) | Project Perigd | - Stalus
KororfAlral Electrical Iimprovement ROP 1452647 [Kotor, Alrail - Completed
Cullying States Electrical Power ROP ~ 25,000 15 istand states Jul, §5-0ct. 95 iCompleted
Power Distribution Japan 12,120,000 - |Koror, Ngchesar, Complated
Koror Stale-Phase | : Melekeok, Ngalpang, -
Nochesar Stale-Phase |l . _ Ngeremlangui
Metekeok, Ngatpang, Ngeremengui : . ‘
States - Phaselll . . _ | S L L
Power Distibution IV Japan ' 25,000 [Ngardmau, Ngiwal, Completed
Ngardmau, Ngiwat, Ngarrard, Ngaraard, Ngarchelong '
Ngarchlong Stales B : .
Oullying Stale E!ectncal Power Syslem : : . _ : - {Complete in
Pt . ROP .5,14§,OOO 5 istand stales ; Jul. 99-Qd.00 Nov. 2000
Source: CIP Ofﬁoe ' :

8.5.2 Exnstmg Condltlou

()

"The Palau Public Ullllty Corporanon (PPUC) and Bureau of Public Works génerate -
almost all- electnc power in Palau

'PPUC .
. PPUC was cslabllshed in 1994 to manage thc eleciric power syslem of thie ROP This

is an aulonomous governmental entily that runs the Koror-Babeldaob electric power
system as a ulility power company.

Current Situation of Electric Power Generation . :
PPUC serves over 4,300 customers and supply electricity at presenl

Table 8.5.2 shows current volume of electncuy gcncraled by PPUC.

Total producilon of electnc poWer in 1999 was about 94 {)OO MwH Alimost all the . C
people and bunldmg (over 4,300 customers) can receive eleclnc power.. The peak load

‘demand of 14.5 Mw toke place in 1999, ‘Power plants have enough gcncratlon' .
capac:ty HcWever, techmcal/un-tcchnical losS of about 21% is reporled ' :

: 'Table 85. 2 Electric GenératIOn Volume nPalay
[ . . Yeary Hourly - . |.
Genefamn sGenera{on Geﬂeraty:on o
skl Bt Y A
Ma!akal Power Plant L
T | 1205 | 39821000 | 38T
1998!'99 ’ :_ 1206 38,180,432 | ¢ 436
. AimeldPowér Plaol - i on o o
Ch 199708 15 1280 53370760 .| 609 : | ¢
Lo A908m9 0 | - 1280 0 | 55856498 | 638 |
= Tolal L S AR
f'19971'98 2485 | sr 201790 1 968
1998199 C M85 84,036,630 1073:
Sou;oe " PPUC
Nole: Peak Demand in 1997198was 14.0 and in 1998/09 145
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Existing Facility

PPUC has three diesel power gencralion facilitics with total generation capacity of
24.85 megawall (Mw) in the Koror-Babeldaob. The transmission and distribution
systems include approximately 275 kilometers of lire throughout the main island of
Koror and the big island of Babeldacb,

+  Aimeliik Power Plant: 4 x 3.2 megawétt (total 12.8 Mw)
* Malakal Power Plant: Old 3 x 1.75 megawalt (total 5.25 Mw), New 2 x 34
megawatt (total 6.8 Mw)

PPUC has a plan to install a new SMw generator at Matakal Station.

Existing Feeder System

‘There are 3 main sub-stations and 9 smaller sub stations (235kva average) built to
supply power to Koror and Babeldaob. The 3 main sub-stations are described as
follows: '

* The Aimeliik sub-station which is a 20mva step up transformer feeding
Babeldaob and linked to Malakal sub-station with a 34.5kva line _

s The Malakal sub-station has a buss capacity of 20mva and distributes at 13.8 kv
through 2 feeders (Malakal and Koror South).

* All feeders from both Airai and Koror sub-stations have a 3 shot recloser on
each feeder,

Figure 8.5.1 shows a distribution network of powér in Koror and Babeldaob by PPUC.

Figure 8.5.1 Power Distribution Network

BABELDAGE

g avaakcuged EEY ] Kpdmar Hoderm ISLAND
Paturg Fol Hgopmy
Ayl A=y
E Peeat
33 13 17 1 13 E% 1 Sadm

13Ty by e
- M b
Nyogrivt Sty
Matak i wad | : - .
v sder 1 2 5uton e P I3 a1 e Mam
] Rpeet v
Mdatad Pondne l
L E— v s Lis \
Sowrcr PPUC
Organ ization

 PPUC consists 61‘ malﬁly two orgamzauons Oneis, Board of D;rectors and the other is
Management. Board of Directors has 5 ‘members, who have vole. Managemenl
consnsts of 7d|v1suons and has total 105 employees mcIudmg one forelgn engmeer

8-47



CHAPTER 8 INFRASTRUCTURE

)

Figure 8.5.2 shows an organization char of PPUC,

Figure 8.5.2 Organization Chart of PPUC
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Implementation Plan of FY 2000

Table 8.5.3 shows an 1mplcmenlalmn plan of FY 2000 which has been approved by the
Board.

‘Total operating expenditurc of $11.2 million and revenue of $9.3 million in FY2000 are
cstimated by PPUC., They also estimate to generate electric power volume of
98,000Mwh. Distribution and supply volume will be 73,990Mwh because of loss of
24.5%. Customers will be charged average 0.1518/kwh.

Table 8.5.3 ~ Implementation Plan of FY 2000
Operaling K Revenues ($} Generalion |~ Supply C(o;c;ln;;?;!l;\;h Cost per kh Remark
Expenditures (§) | o Amount (K| Amount (k) | “e 1 | Biled (§wh) S
: — e T " : (oss i 24 5%
11,194,663 | 9,307,843 | 98,000,000 | 73,990,000 0.114 0.151 ls estimated.
Source: PPUC .

PPUC sel up a new electrical service rales fo improve their financiat condﬁi‘on and
applied to Congress to slart a new service rates at April 01 2000. However, PPUC has
nol received approval yet.

Bureau of Public Works

Bureau of Public Works is responsibe for operalion and maintenance of power plants in
Peteliu, Angaur and Kayangel.

Peleliv  will ‘soon - have two units of 750kw diesel ":g”ené'raférs and
transmission/distribution system (Almost completed) This syslem w:ll be handed

~ over to PPUC in May 2000.
_'Angaur and Kayangcl w1ll have tow umls of ZOOkw and tow um{s of 120kw diesel
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generators respectively soon. These two sels of system will be transferred to PPUC in
October 2000.

Budget for operation and maintenance of power plants in FY2000 is $252,000.
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