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6)

7

Consteuction materials

Locally produced construction materials which will be used in the Project are
timited to such items as concrete aggregate and concrete block, and most of the
construction materials used in Palau ar¢ imported.
sold locally will be given priority in the Project and materials that are not stocked in
volume and materials of a certain required quality will be supplied from abroad
including Japan. The finish specifications for different scgments of the buildings are

shown in the table below.

Exterior and Interior Finish Specifications

Construclion materials thal arc

Building Scclion

Roof Concrete and membrane waterproofing w/paint

Exterior wall Concrete block and plaster, w/paint
Ventilation block

Openings Aluminum frame and jalousic window
Fixed window
Wooden or aluminum door

2. Interior

Flooring PVCiile
Ceramic tile
Plaster -

Walls Concrete block and plaster, w/paint
Gypsum board w/paint
Ceramic tile

Ceiling Gypsum board w/paint

Specifications

Remarks

Conventlional method
Convenlional method
Convenlional method
Conveational method
Conventional method
Conventional method

Conventtonal method
Conventional method
Conventional method
Conventional method
Conventional method
Conventiona) method
Convenlional method

Basic design diagram

Diagrams of the basic design of the facilitics planned for the Center are shown

in the following pages.
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(3)  DBasic plan on the revetment

Based on the policy for the renovation plan described in section 2.3.1(7), repairs on
the reveiment will be carricd out.  The renovation will be made according to the five zones,
A to B as shown in the figure below,

Gj r_.._._E - 'Eg:!‘ _—_ ,,‘:‘.
hqan|

L

P
n

B | -y Y S

of

Fig. Zone of Embankinent Repair

The renovation work planned for each zone is summarized below.

Zone-A:  The existing revetment and.configuralion will be utilized and renovation work
will not be carried out. However, partial repairs will be done on the portions
close to the Project facilities following an adequate review of the height of the
revetment. The A* area in the figure above is pariia}l'y.e';oded. Therefore, a

minimum erosion countermeasures such as sand bag masonry, cte. will be taken
to this area. '

Zone-B:  Duc to the low revetment crown and the acknowlcdged need for repairs, the
crown will be elevated and repaired at a height of Mean Sea Level + 1.3m.  The
standard cross-section is shown in the sectional drawing for Zone-B. The
cxisting capping concrete will be removed and capped with rew concrete.

Zone-C: The upper section is damaged and requires repair.  As shown in the fol[owing
sectional drawing on Zone-C, the damaged stone masonry will be rebuilt and the

upper scction will be concreted with capping concrete.  The revetinent crown
level will be same as in Zone-B. :
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Zone-D;

Zone-E:

In order to build a boat embarkation facility, the lower section of the stone
masonry will be left, and the upper portion including the stainvay will be
concreted.  Cross-section and front ¢levation seclional drawing are shown in the
following figure for Zone-D.

A new revetment will be buill considering access for people and cars moving
toward the administration and rescarch buildings. As shown in the following
sectional drawing on Zone-E, the foundation will be leveled and a base mound +
block masonry reveiment will be built.
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(4)  Equipmeat Plan

Based on the basic concept of the project as delineated in section 2.2, the minimum '
amount of equipment required to carry out the a'ctivilicq of the center will be determined.
The equipment specifications and the number of units to be provided will be fixed according -
to the basic policy on equipment selection delincated in section 2.3.6(2). The location where
each unil of cquipment will be installed and a description of its major use are shown in the
lists of planned cquipment that will be presented later.  The equipment is divided into two
lists; one list will contain equlpment that will be prowdcd by the Japanese side and the other
will contain equipment that is cxpcc!ed to be provided by the Palauan side.

1 Equipment provided by the Japanese side

The equipment for the following categories will be provided in accordance with the
Center's activities.

* Equipment for ficld survey and observaticn

* Equipment for research and experiment

¢+ Equipment for the Visitor Center

* Equipment for education and public awareness activities

* Equipment of administration

* Equipment {or maintenance

The required equipment for each category is summarized as follows.

Category A rescarch activitics are concerned with field/underwater survey and
observations and indoorfoutdoor research and experimental work. The field survey
activitics can be divided into the following four categories.

@ Trips and communication between the Center and the field survey point
@ Underwater observation and photography

@ Collection of specimens for indoor experiments

@ Routine observation of oceanographic conditions

‘The equipment to be provided by the Project for this category was sctected based on
the aclivities listed above and is listed in the table below.
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Bquipmcﬁt for Field Survey and Observation

Ficld Survey Work Basic Scope of Activitics Fquipmenl To Be Provided
{i) Trips, communication
* Sea Approach all coastal areas of Palau | Survey boat (for both leng and short
by sca distance),
s Land Overland frips on the coastal arcas | Pickup truck
of Babeldaob and Koror Islands
* Communication Communication between the Center | Wireless equipment for basc station
and research boats and motor
vehicles
(ii)Underwater obscrvation | Ecological obscrvation, survey, Diving equipmeat, water sampler,
recording, sampling photographing, specimen collection | plankion net, plankton collector, water
for experiments quality measuring equipmenl {salinity,
DO, pH, lransparency, etc.), current
meler, camera , underwater camera,
insutated box
(iii) Rouline observation of | General meteorological and Weather instruments {atmospheric
oceanographic occanographic observations pressure, temp., wind speed/direction,
conditions rainfall), salinity/thermometers

* Research boat: The large research boat will accommodate 5 to 6 persons, including the
crew for usc in long distance survey trips in the area between Kayangel island off the
northemn tip of Palau (about 110km on a straight course from the Center) and Angaur
island off the southern tip. The boat will be about 35ft. in length in order to contain
sleeping quarters for the passengers.

The small research boat will be used for one-day short distance survey trips and will be
capable of accommodating two to three persons. The boat will be about 151t. in length.
Each boat will be equipped with two outboard engines (one reserve engine), a VHF
witeless radio (output 10w), and a GPS. In addition, the large research vessel will be
equipped with an echo sounder for survey of underwater topography and fish distribution.

* Trailer for the boat: A tow teailer will be provided to land the small research boat during
bad weather and to transport the boat over land. Due to the difficulties involved in
landing the large research vessel during, it will be moved to a guieter water arca in bad
weather.

* Pickup truck: A pickup.lruck is nceded when traveling overland on the coastal areas of
Babeldaob and Koror island. A 4-wheel drive, double cabin passenger/cargo vehicle
capablé of withstandihg podr road conditions will be provided to accommodate survey
teams comprising of several members.

* Wireless radio for base station: Wireless radio equipment will be installed in the
administration room of the Center to enable communication between the research vessels
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and the Center.  The equipment will be VHF with a gencrating output of 40W  lo cover
the whole arca of Palau.

* Diving cquipment: The diving cquipment that will be proividcd by the Proj'ccl will
consist of diving apparatus for a total of four people (2 persons/pair; 2 pairs), in order to
enable four members of the survey team on (he large research vessel to carry out
underwater obscrvations simultancously. The diving equipment will be used by
researchers on the small rescarch boat as well.

* Water sampler and eqﬁipment for water condition sd'rvcy: One sct of simple observation
eqﬁipmem will be provided for each of the lwo research vessels, but only one set of
cquipmcn:t which is cxpensive and of less frequent use, such as the video camera,
underwater light quantum meter and the cureent meter, will be.provided for use on board
both vessels. Portable, easy-lo-use DO and pH meters will be provided for use aboard
the research vessels. The light quantum meter is essential for measuring the volume of
underwater light, which is vital for the life, and growlh of corals. In view of its use
underwater and on board the vessel, a portable type has been selected.

Weather instruments: Meteorological instruments for monitoring the barometric pressure,
humidity, wind direction and velocity, and rainfali with standard specifications will be
selected and installed in an instrument screen at the site.  In order lo avoid maintenance
problems, instruments with automaltic recording functions will not be selected and only
instruments with manual recording functions will be provided. In addition, a
salinity/thermometer meter will be provided to enable constant water temperature and
salinity readings  at the site.

! Equi [ b and .
The research activities in category A requiré instruments that is needed for both indoor
and outdoor research and experiments, as well as equipment needed to opefaté the research
equipment and accessory equipment needed to house the other equipment. Experiments and
research activities include stocking of samples, preparation of specimens, observaiion and
rearing, analysis, culluré, preparation of chemicals, cleaning a_.pp'aratus, data processing, etc.
The list of equipment that is needed to carry oul these aclivities is shown in the table below.
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Equipment for Research and Experiments

Rescarch Activity

Basic Scope of Aclivily

Equipment To Be Provided

(i) Indoar Activitics
» Stocking specimens

» Preparation of
specimens

« Observation, rearing,
recording of samples

* Sample analysis

* Sample cultivation

* Preparation of
reagents

* Washing apparatus

= Data processing, ete.

(it} Accessory equipment

Refrigé-raliun,’ storing of samples
on a short or medium term basis

Preparation of specimens 10 be
used/ deposited at room
temperature

Detailed observation, measuring,
photagraphing of specimen

Analyses of ph)'sico;chemical
characieristics of samples

Culture experiments of
zooxanthella, etc.

Measuring, preparing, mixing,
storing reagenis for cxperiments

Washing glassware, plaslic
utensils

Processing experimental data,
analysis, recording, and reporsting
of findings

Equipment which for common
use in the laboratory

Deep freezes, refrigerator

Dissecting set, vat¥, scales*, measuring
instrament®

Biological and stercoscopic microscopes,
profile projector, camera,
photomicrographic attachment, digital
camera, dark rooem equipment, Hght table,
small/medium water fank
{indoorfoutdoor), shading net

Fluorescence microscope, UV-visible
spectrophotometer, microtome sct, low
temperature drying oven, muffle furnace
{temperature, DO, salinity, pH,
conductivity, turbidity), glassware, plastic
ulensils, Tunnel stand, test tube stand, test
tubc tong

Centrifuge, Millipore filter set, autoclave,
clean bench, incubator, shaking bath
incubator, plankton counting plate

Electronic balance, water distilting
apparatus, magnetic stirrer, tripod, Bunsen
burner, alcohol lamp, hot plate, wire net
with ceramic, waler bath, chemicals,
dessicator

Pipeite washer, test tubs brush, boitle
brush

Persanal computer, printer, scanncr,
uninterrupted power supply (UPS), copy
machine

Bookshelves, specimen shelves, reagent
storage cabinet, dry cabinct, steel locker,
center lable (iab), side table (lab), white
board

Remarks  *:

Equipment thal will b used joinily by the Visitor Ceater

The specification of each unit of equipment will meet a set standard of precision
required for écological and taxonomical abservation and analysis. In principle, only one unit
of equipment will be provided by the Project. However, one unit of equipment will be
installed in both the dry lab and the maintenance room (also the wet lab), due to their

anticipated frequency of use.
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* Decp freezer, refrigerator: A deep freezer will be installed 1o store fish specimens and
other samplcs and raw feed in low temperalures of -20°C for medium term freezing.
Refrigerators will be provided to enable short-term frccﬂng and cold storage of samples,
chemicals, ete. The refrigerator will have a capacxly of 300L since the amount of
samples that will be stored is cxpected to be relatively small.  Both the dry lab and the
maintenance room will each be provided with one re'frigerator.

* Microscope and profile projector: The biclogical microscopes will have a magnification
allowing the morphological observation and identification of microscopic plankton (a
magnification ratio of 50 to 1500). The slereoscopic microscopes will have a
magaification ratio of 10 to 40, which will make up for the difference in the magnification
power of the biological mlcroscopes The profile pro;ector will have a magmflcauon ratio
of 2 to 8. One unit cach of the profile prajector and the photomlcrographzc attachment will
be prowded since three items of equipment will only be used in the dry lab, The dry lab
and the maintenance room will each be provided with one unit each of the biological and
stereoscopic microscopes.

* Digital camera: In ordes to enable digital photographs of corals, fish, etc. to be viewed on
the personol computer, the images will be processed and recorded.  In order to withstand
¢xpansion, the camera will be capable of producing high imaging of up to 1.35 million
pixels. The images will be stored as dalabase and will be made available to other
researchers in Palao (e.g., CRRF rescarchers) for discussions and exchange of opinions as

well as with foreign researchers via the Internet.  One unit will be provided for use by
researchers.

* Darkroom equipment: One set of darkroom equipment will be provided to dévelop
research photographs and slides.

* ¥RP water tank and shading net: Five each of 30L and SOL watcr tanks for ecotoglcal and
biologicat observation will be provided. In addition, six units of 1. 5 ton capacny outdoor
water tanks will be provided to enable rearing experiments of coraTs which require naturat
sunlight. Shading nets will also be provided to conirol the amount of natural sunlight
entering the waler tanks. Sparc nets will be provided since lﬁcy depreeia’té with
exposure to ultraviolet rays. ‘ ‘ ‘ '

Fluorescence microscope: This microscope will be used to observe fluorescent substances

such as the chlorophyli within the cells and tissucs, lipids, vitamins, etc. ' Ordinary type
with six types of filter will be attached.  One unit will be inslalled in the dry lab.
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¢ UV-visible spectrophotometer: This apparatus will be capable of measuring the wave
length visible rays, in order to study the physiological characleristics of algac and to
analyze water quatity.

*+ Microtome set, forced convection drying oven, electric muffle furnace:  The microlome
set is required to produce tissue sections to observe the ccllular structure of organism
tissue. Ordinary sliding type will be installed. The forced convection-drying oven is
needed to dry and sterilize samples and glassware utensils, etc.  One forced convection
unit with a range of 50 to 250°C will be supplicd. The electric mufile furnace is needed
to measure the ash content of organisms and one unit capable of reaching the stipulated
1100°C will be installed.

* Water quality checker: The water quality checker is used to measure the quality of coastal
water and (o maintain the water quality of the rearing tank. The dry lab and the
maintenance room will each be provided with one handy easy-to-use checker. In addition,
a non-portable water quality checker will be provided for the dry lab for more precise
analyses.

* Centrifuge: The centrifuge is used to remove or collect suspended matter in the water. A
tabtetop model capable of 5000rpm will be provided to collect plankton.

+ Millipore filter set: The Millipore set is used to filler bacteria in scawater and for S8
measurements, An easy-to-assemble set capable of accommodating many different
filters will be provided.

* Autoclave, clean bench: The autoclave is used to culture organisms and to sterilize glass
utensils. A unit capable of reaching sterilization conditions of 127°C, 1.2kg/cm?® will be
provided. The clean bench is used when preparing specimens for preservation in
formalin and sterilization for algae culture. Because the amount of research work
necessitaling the use of this item is Jimited, one small clean bench with a width of about
1.3m will be provided for the dry lab,

* Incubator, shaking bath incubator: The incubator is used for stationary culture and
incubation of plankton. A unil with fluorescent lighting is needed. Since there are
experiments requiring changes in tempcraluré conditions, two units will be provided.
The shaking bath incubator is used for suspension culture. In order to maintain room
temperatures of less than 30°C, one unit with a cooler unit will be installed.
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* Elcctronic balance, water-distilling apparatus: The clectronic balance is used to measure
precise amounts of chemicals and samples. Two types of balance (0.001g and 0.01g), with
digilal rcading for cfficicncy and casy reading, will be provided.  Since this instrument is
expected to be used frequently, onc unit will be installed in the dry lab and one in the
maintenance room. For water distilling, apparatus with expensive ion exchangers and a
microfilter suppl'emcnl will be avoided, and ordinary glass distiller using potassium
permanganate analysis method will be provided. - The distilling apparatus is made of
glass and as a precautionary measure against possible breakage, two units will be
supplied.

* Bunsen burner, alcoho! lamp, and hot plate: All three instruments are required as a source
of heating in cxperiments. Scveral units of each apparatus will be provided for the dry lab.

* Pcrsonal computer, printer, ete.: A total of five personal c'om:putcrs with standard word
processing, data processing and graphic processing (microscopic and specimen photos)
functions will be provided for researchers (3), curator (1), and the chief aquarist (l); An
uninterrupted power Supply (UPS) serving as an electricity backup source and two color
printers will be provided for the research building and the aquarist room. One high-
speed laser printer and one scanner will also be provided for the research building for
shared used among the researchers.

¢ Stecl locker: Five double-type steel lockers will be provided according to the number of
staff members for the research rooms, the curator room, and the aquarist room.

Copy machine: One monochrome copy machine will be provided for copying general
material and its use will be shared by each section in the research building,

* Specimen shelves, reagent storage cabinet: Due Lo the rich diversity of the corals in Palau,
many specimens are expected to be collected.  Therefore, the specimen shelves will have
the capacity to contain 1000 specimens.  The dry lab and the maintenance room will each
be provided with one reagent storage cabinet.  Their size will be depéndcnt on the room
arrangement.

The equipment for the Visitor Center will be selected according to its abtivitics, which
include the exhibits, mainlenance (including wet lab acti\_.rilics); the public awareness
activities held in the multipurpose room, and the museum shop sales activities. The
cquipment, which will be provided by the project, is shown in the table below.
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' Equipmcnl for Visitor Center

Visitor Center Activitics Basic Scope of Activily Lquipment To Be Provided
(i) Exhibits Educational material for coral reef | Video deck, TV monitor, brochure
conservation, services for the stand, wheelchair
handicapped
(it} Maintenance  of Teansporting organisms from the | Live fish tank, prefabricated quarantine
exhibits {including ficld, acclimatizing, daily \ tank, polycarbonate water tank, open
work in the wet 1ab) maintenance of exhibit tanks, type filicring tank, water tank for
experimental coral rearing tanks, | acclimatization, water quality checker
desk work by aquarists {water temperature, DO, pll, salinity,

conductivity, nitrogen, ctc.),
hydrometer, hand spring scale, platform
scale, micrometer gauge, caliper,
divider, stone cutter, scoop, mesh nel,
air pusp, air {ube, air stone, branch
pipe, water pump, plastic container,
bucket, vat, kaife, whetstone, step
ladder, stecl shelves, locker, push cart

{iii) Public awareness Public awareness activities Video projector, screen
actlivities (multipurpose | targeting visitors/local residenis
room)

{(iv) Muscum shop sales Managing the cash and speedy Cash box, cash register
accounting

Video deck, TV mouitoré: The video deck and TV monitor will be used to communicate
messages o visitors within the exhibil area about coral reef conservation. One set will
be provided. The monitor will be 33 inches to accommodate an audience of about 10
people.

Water quality measuring instruments: Mcasuring instruments, such as salinometer, DO
and pH meters, thermometer and hydrometer, for measuring various seawater conditions
are nceded in the datly maintenance of the exhibit and experimental tanks. Easy-to-use,
portable madels will be provided.

Meaéuring instruments: Measuring instruments, such as micrometer, caliper, dial caliper,

“divider, etc. are instruments that are regularly used in measuring and weighing coral, fish,
etc. Several units of each instrument will be provided since they are anticipated 1o be used
simultancously in different locations.

Live fish tank, nets: The live fish tanks are used to transport fish collected in the field.
One unit each of two sizes, SO0L/1000L that can be loaded onto a compact pickup truck,
will be provided. Scoop and netting are essential for handling organisms being reared in
the exhibit and experimental tanks. Due to their high frequency of use, extra units will
be provided.



Watcr tanks:  The prefabricated panel quarantine tanks are used to iemporarily house and
rcar marinc organisms for a spccif ic period of time. Two tanks wilh a diameter of 3m will
be provided to accommodate small to comparatively largc fish. Opén type filtering tanks
are used to filter the water of rearing tanks, ’I‘hcy are porlable and can be combined with
prefabricated (rcassemblc) water tanks as the need arises. Their treatment capacity will
correspond to the water quanuly of the reassemble tanks. The acclimatization tanks are
used (o accllmatc mannc organisms to the arlificial conditions prior to mtroducmg them
into (he exhibit 1anks, One acclimatization tank will be provided for every two-exhibit
tanks for a total of eight units, in addition to one spare tank. Polycarbonate water tanks
that will allow the tanks to be observed from the side will be provided for the wet tab as
cxperimenlal tanks. In order to rear comparatively large amount of live organisms, each
two units of tanks with water capacities of 0.5t and 1.0t will be prowded

Acration equipment: The air pump, ait tube, air stone, ¢tc. are used in the air supply of
each indoors experimental tank. Several units paralleling the number of tanks will be
provided.

Stonecutter: The stone culter is an elecirical tool with a round blade that is used in
stonemasonry. At the Visitor Cenler it will be used to cut and process coral specimens,
A hand-held model with a blade diameter of 250mm will be provided.

Water pump:  The water pump will be mainly used changing water in small tanks that are
not connecled to the plumbing and for draining the bottom water of tanks. A waler
pump with a capacity of approx. 200L/minute will be provided 1o handle the anticipated
volume of water.  Two units will be supplied to enable their simultaneous use in different
areas.

Video projector, screen:  The video projector and screen witl be used in education and
public awareness aclivities targeting visilors and local residents. A 100-inch projector
and screen will be provided for use in the muIlipurpbse room, Which has a séaling
capacity for about 90 people. |

Cash box, cash register:  The cash box and cash register will be used in the museum shop.
The cash box is for temporal safckeeping, and hence will be small and portable.
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d. __Equipment for Education and Public Awarencss

Equipment for lecture and biological experiment/training targeting primary and
secondary school students and for outdoors-public awareness work, ctc, will be provided as
shown in the table below.,

Equipment for Education and Public Awareness

Aclivily Basic Scope of Aclivily Equipment To Be Provided

* Public awareness Indoor and outdoor AV cducation | Slide projector, QHP, screen, video
on coral reef conservation deck, TV monitor, sound instrument

*» Obscrvation of organisms | Basic  indoor  observation for | Dissecling set, biological microscope
primary and secondary students for students, whits board, bookshelves

* Visual aid cquipment {slide projector, etc.): Visval aid equipment includes the slide
projector, video deck, etc. that will be used in educational and public awareness activitics.
The slide projector, OHP, video deck, and TV monitor that will be provided will have the
specifications required to accommodate an audience of 25 people in the training and

experiment room.

+ Sound instruments: The sound instcument set includes the microphone, amplifier, and
speakers. Two sets will be provided, one sct for regular use at the Visitor Center and
another set for use in public awareness activities outside the Center.

* Practical training equipment (dissecting set, microscope, etc.): The specifications of the
practical training equipment will meet the requirements for use in science classes for
junior and high school students. One dissecting set will contain five varictics of tools
and the biological microscopes will have a magnification ratio of 600. A total of 26
dissecling sets will be provided for the students and one teacher and a total of 7
microscopes that will be shared by thiee to four students will be supplied.

Equi for the Administration Facili
F.quipmcni for the administration facility is divided into the categorics of information
processing and document management.  They are shown in the table below.
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Equipment for Administration

Aclivily Rasic Scope of Activitly . Equipment To Be Provided

(i) Information processing | Processing and storage of Facsimile machine, personal computer,
information including printer, UPS, copy machine
communication with external
parties

(ii) Document management | Management of various Bookshelves, locker, safely box, first
documents and cash, treatment of | aid kit
emergencics

* Facsimile machine, copy machine: The facsimile méchinc will meet the world standard
of GHI.  One unit will be provided for shared use by the entire Center. The
specifications of the cop)" machine will be monochrome and it will be used for copying
general material.  One unit will be provided in the administration room for shared use by
the management personnel,

Personal computer, printer, elc.:  As in the use for research and experiment, personal
computers capable of handling general word processing, table calculations, and graphics
will be provided. A total of four units will be provided. The director and the financial
officer rooms will each be allocated one unit, and two units will be provided for office
work, accounting and the preparation of printed materials for education/public awareness
activities. UPS and a color printer will be provided for each compu.ter. One high speed,
high capacity laser printer will be provided for shared use with all computers and the other
sections in the administzation building.

*+ Steel lockers: A total of five lockers of double type will be provided in accordance with

the number of staff members using the director, financial officer and administration
rooms.

* Firstaid kit:  Two first aid kits will be provided and placed in the administration room.

£ Equipment for maintepance

In order to reduce maintenance costs, repairs of the center's facilities and equipment will
be carried out in principle by stall members. The Project will provide the tools and
equipment necessary for such repair work. _

The repair work will include 1) all repairs on the Center's buildings (simple repairs to
the interior and exterior walls, rain fcakage, etc.), 2) regular inspection and repair of the
pumps, air conditioners, outboard engines, and other machinery, 3) plumbing repairs tetated
to the water tanks, and 4) repair and construction of the exhibits. The standard equipment,
which wilt be provided to conduct these repairs, is shown in the table below.
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Equipmenl for Maintenance

Activity Equipment To Be Provided

(i} Basic ironworks, metal work Woiking table, vice, drilling machine, bench grinder

{ii) Woadworking, FRP acrylic Electric toals (electric circular saw, angle grinder, drill, planer, jig
processing, iron piping, PYC saw) manual tools (spanner, wrench, ete.), hack saw, pipe vice, tool
pipe processing caddy, cable drum

(iit) Welding Electric welder

{iv) Electrical measvrement Multi tester

(v) Air pressurc source Air compressor (Cleaning pipesftrenches, spray gun drive, etc.)

(vi) Accessories Tool cabinet, push cart, step ladder, sicel locker

Specialized tools will be avoided and only standard tools will be included. While onc

unit each of the drilling machine and grinder will be provided, several units will be provided

for manual tools, the hack saw and the cable drum to enable simultaneous vse in different

locations.

sh

Working table, metal work machines: A steel working table, which allows the vice,
drilling machine and bench grinder to be attached will be provided. The vice, drilling
machine and bench grinder are basic tools in metalworking and one unit of each tool will
be provided.

Electric tools:  The electric circular saw, angle grinder, drill, planer, and jig saw are tools
regularly used in woodwork and metal working. They are also used in processing and
making FRP acrylic water tanks and processing steel and PVC pipes.  One case will be
provided to allow the tools to be easily carried to different areas of the Center.

Multi tester: A multi tester capable of making easy electrical measurements of the
voltage and conduclivity of electrical facilitics and electrical appliances will be provided.

Blectric welding machine: A compact electric welding machine with a 200A capacity
enabling hand welding of the steel frames on the water tanks, the pipe brackets, etc. will
be provided. '

Air compressor:  The air compressor will be used for {illing the air in the motor vehicle
tires, as a power source for the paint spray gun, for cleaning the pipes and trenches, elc.
A compact model with castors for casy movement will be provided.

The equipment, which has been selected according to the criteria summarized above, is

own in the following pages.
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FEquipment expected to be provided by Palauan side if necessary

The equipment expected to be provided by Palavan side if necessary is shown
in the table below, These pieces of equipment are categorized into the following
A~D items:

Category A.General furniture, gardening tools

Category B. Equipment not essential to the Project

Catcgory C.Equipment and consumable that are casy to purchase locally,
inexpensive, and will not be a financial burden

Category D.Leased equipment

Equipment List Expected to be Provided by the Palavan side if Necessary (1/2)

9 Laptop computer and software
10 Second vehicle

Items Quantity Location
Category A

1 Closet 1 for a larger bedroom
2 Diresser 1 - ditto -
3 Microwave 1 for lounge
4 Oven 1 - ditto -
5 Refrigerator 1 - ditlo -
6 Sofa set 1 - diito -
7TV set 1 - ditto -
8 Iron/lroning board 1 - ditto -
9 Coffec maker 1 - ditto -

10 Edger/weedeater 1 for storage

11 Gardening tools 1 set - ditto -

12 Lawn mower 1 - ditto -

Category B

1 Wishing well/donation container 1 for entrance
2 Brine shrimp hatchery 2 for maintcnance room
3 Industrial blender 1 - ditto -
4 Yacuum cleaner i - ditto -
5 Fishing poles 3-5 - ditto -
6 Typewriter 2 for dey lab.
7 Yee machine 1 - ditto -
8 Hand held VHF radios except those for boats 2 sels for administration room

for training/expt. room
- ditfo -
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Equipment List Expected to be Provided by the Palauan side if Necessary (2/2)

" Tiems Quantity Location
Category C
! Garbage cans 20-30 for overall building
2 Shopping basket 30 for museum shop
3 Credit card processor 1-2 - diito -
4 Tagging equipment 2 - ditto -
5 Cleaning chemicals - for maintenance room
6 Cleaning pad 13-15 - ditto -
7 Plastic bag - - difto -
§ Small Tupperware container 10-20 - dilto -
9 Miscellancous office tools (hole punch, paper cutter, 10-15 for administration room
scissors, stapler, etc.)
10 Janiterial supply (mops, bucket, spray bollles, 2 sels - ditto -
general service carl
11 Painting equipment I set for storage
Category D
1 Propanc tanks 23 for dry lab.
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Chapter 3 Implementation Plan

3.t Implecmentation Plan

J.1.1  Implementation Concept

1)) Project Implementation System

The project implementation agency on the Palauan side is the Technical Working
Group (TWG). Following the signing of the Exchange of Notes (E/N) between the Palauan
and Japanese governments, a Japanesc consultant company will sign a contract with the
Palavan government to carry oul the detail design and to supervise the construction. A
Japanese construction company will sign a contract with the Palauan government to execute
the construction work and 10 procure and install the equipment. The construction company
will be placed under the supervision of the Japanese consultant company. Following the
completion of the construction work, the newly cstablished public corporation will become
the body responsible for the management, operations and maintenance of the facilities.

(2)  Execution Policy of Construction Works

This Project will be implemented as a grant aid project of the Japancse government
and all construction work will be executed according to the policy outlined below.,

1)  The project implementing agency of the Palavan government, the Japanese consultant
company, and the construction company will carry out a thorough exchange of opinion
and will maintain consiant, closc communication, in order to ensure the steady
execulion of the works,

2}  Much of the construction labor force and equipment and materials will be dependent
on foreign sources. A plan of execution will be compiled taking into consideration
such conditions for the procurement of construction workers and the supply of
equipment and materials, and the progress of the work will be managed flexibly in
order to cope with the local conditions and to ensure the steady exccution of the work.

3) The renovation work on the embankment and the construclion work of the land
facilities will be implemented at the same time. A work schedule will be prepared
that will allow both construction works to progress smoothly.

4)  Adequate storage measures will be taken to protect construction cquipment and
materials from salt air damage since the site borders the sca.

5) The scope of responsibi'lily for utility services such as electricily, water supply,
drainage will be defined in order to execute the construction works smoothly and
efficiently.
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6)

y

2)

3.1.3

Precautions will be taken to prevent accidents during the temporary storage and
transporl of construction equipment and materials and installation and construction
work.

Implementation Condition

In the exccution of the construction works the following items will be considered.

Due to the narrow arca of the Project site, it is diff@cult to secure a large temporary lot
for use as a work yard, ctc. Hencea plan to prepare a space for the temporary work
must be drawn up in order to prevent a decline in work efficiency.

Work procedure that minimizes the environmental impact from the run out of sandy
soils from the Project site will be adopted,

Scope of Works

The work on the Project will be divided between the Japanese and Palauan sides. The

scope of works is shown in the table below.

Scope of Works

Scope of Work Japan Palau

et

. Securing and clearing of land O
. Installation of public wtilities at the site

. Planting work within the compound
. Construction work

. Equipment <1

. Import / custom procedures

. Payment of B/A commissions to a forcign exchange bank in Japan.
. Arrangement for the stay and immigration procedures of Japanese -

10. Responsibility for all the expenses, other than those borne by the grant,

- Replacement and permit to replace the pole-mounted transformer
installed outside adjacent to the site.

- Water meter

- Inslallation of public phencs

oCOoQO

- Buildings in the compound

- Roads in the compound

- Water intake / drainage facilities
- Qutdoor exhibition facilities

- Repair of revetment

o

- Equipment/material procurement
- Iastallation work

- Test operation of equipment

- Instruction en equipment use

o OOO0 QO O

- Transport to Palau and domestic transport
- Tax exemptions and custom ciearance

Respensibility for al) permits/applications required for the execution of
construction work.

nalionals geing infout of Palav in conjunction with project -related work.

O Co QOC

necessary for the construction of the facilities as well as the
transportation and installation of the equipment.

Remarks <1 : Excluding the equipment expected to be provided by Palavan side if necessary

[see 3.3.2. (4) “Fquipment Plan”]
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3.1.4 Consultant Supervision Plan

The basic policy and items to be considered in the supervision for the construction

work of the Project are summarized below.

® The consultant company will mcticulously coordinate with the implementing agency,

3.1.5

(L

TWG, in order to ensure the uncventful transport and installation of equipment
/materials and progress of the construction work. In particular, the work to be
carried out by the Palavan side such as demolishing cxisting facilitics, their removal,
land grading and the installation of public ulilities must be coordinated with the work
to be cxecuted by the Japanese side. The work process and specifications must be
adequately discussed by both parties prior to their commencement.

Prior to the construction work, the execution plan and shop drawings submitled by the
construction company must be reviewed thoroughly and the appropriateness of the
temporary work plan, work process, quality of the planned materials and construction
method must be reviewed.

On the completion of construction work and prior to the transfer of the facility to
Patau, the facilitics constructed and the specifications of the equipment provided will
be inspected. Revisions that are required will be indicated at this time.

An architect will be assigned to the construction site to supervisc the construclion
work throughout the construction period and the facilily and an equipment technician
will be dispatched as needed.

Procurement Plan

Construction Equipment and Material
Equipment and materials for construction, such as cement, wood, lile, fumilure,

fixtures, telephone lines, cables, clectricity distribution panel, lighting fixtures and sanitary

cquipment, are not manufaclured in Palau and most of the equipment and materials are

imported from Japan and the United States (Guam). Procuring cquipment and materials

needed for small construction work is not a problem in Palau, However, in view of the

scale, content, specifications, etc. of this Project, procuring the required equipment and

material locally is difficult in terms of quantity and delivery date except for a few items.

Due to these factors, equipment and malerials will mainly be supplied from Japan and a

segment will be procured locally.  The country of procurement and the means of transporling

equipment and materials for this Project are shown below.
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Procurement Origin of Construction Material/Equipment and Transport M'etlhod

oo FquipmentandMaterials  Palay  Japan  Fransport Mcthod
1. Construction materials -
+ Rcinforcing bar, waterproof matenials, O QOcean transport
sound absorbing plate, glass, ele.
*  Others o O
2. Facility materials
v Sanitation ceramics e}
+_Others

3. Fquipment ]

Ocean transport
{cean transport

(2) Equipment

All iters of cquipment, which will be provided by the Projeet, are not produced
locally and as in the case of construction cquipment and materials, alt of the équipmenl being
imported from Japan and the United States, ete.  There are no agents or companies dealing in
tesearch and experimental equipment, and local researcher import their equipment directly
from the United States, Japan, and other countries. All_hough there are companie_s dealing in
motor vehicles, boats, and OA equipment such as personal computers, printers, accessories,
etc., computers and their accessories are available only in limited quéntities' and models in
Palan, It is therefore difficult to procure collectively models satisfying the specifications
and/or required combinations of apparatus/accessories. |

Based on these considerations, most of the equipment will be procured from Japan in
order to ensure their timely supply and delivery. However, local procurement will be
considered for cquipment of which maintenance contracts are desired.

3.1.6 Implementation Schedute

In the event of a Japanese grant aid project, the tender documents are compiled after
the B/N between the two countrics are signed, and the tendering and contract on construction
work and cquipment procurement and installation are carried out. Then, the construction

work and cquipment procurement and installation work is cxecuted. The implementation
procedure is as follows. ' ' :
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(1)  Detailed Design

A detailed design based on the basic design study report is drawn up and tender
documents are compiled.  The time allocated for this period is anticipated to be 3.0 months.

{2)  ‘Tendering

Following the completion of the detailed design, its result will be confirmed by the
Palavan side. Then potential candidates of the contractor are invited in Japan Lo participate
in the tendering of the Project's construction work and equipment procurement and
installation activities, The candidates’ qualifications to participatc in the tendering arc
examined. The sclected candidates are then invited to the tendering by the implementing
agency and lendering is carried out in the presence of relevant witnesses. The lime allocated
for this period is anticipated to be 2.5 months.

{3)Construction Work and Equipment Procurement and Installation

Following the signing of the construction contract, construction work and equipment
provision and installation are executed with the approval of the Japanese government. the
time allocated for this period is 14.0 months from the commencement of the works for
tendering and 10.5 months from the start of the construction work. The Project
implementation schedule is shown below.,

Monthly § 1 2 3 4 5 6 7 8 9 i0 1 i2

{Works in Japan)
T
(Warks in Palau) I Total 3.0months I

% (Works in Palau}

t 2] 3ft4alsle|7[s]olw|nn|[1r2]i3]iu

[ Construction works)
[ wotat t4.0montts |

EE] {(Works for keadeding 1)

{Preparation}

{Works for tendering 2)

2
IS S (Civil works)
= 1
g L F LI T werran it (Structure works)
[ ' el
2 é {Facilities, interior works) R b
é‘) g { Exterior, external works) : Bis T DR
1 H S
% § {Embankmeznt repair works) {Examinzlion, Hand over
'E = llﬁEA ?,g;?:h’-- 2 i"f‘:}"
-:E:; {Equipment procusement works)
3] {Production procuremeat} T
R P f -
(Transporiation) i i
1
| | (Installation)

Remarks: =5 Works in Patau,  [227] Works in Japan

Project Implementation Schedule
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3.1.7 Obligations of Recipient Country

The Technical Working Group, which is the Project implementation agency and

relevant bodies on the Palavan side, are responsible for completing the following works

within the designated time frame for Project implementation.

(1)

€y

&)

)

8))

©)

G

®

)

Removal of existing facilities and obstructions ,
All removal work of the existing facilities and obstructions and land grading activitics
must be completed prior to the start of the construction work.,

Application for and work of replacement of the capacity of the cxisling pole-mounted
transformer adjacent to the site including appurtenant work.

The replacement work must be completed during the Project construction period.

Installation of the water meter

The water meter for city water will be installed during the construction period.

Installation of public phones

The installation of public phones in the site will be completed during the construction
period.

Planting work

The planting work in the Center compound will be prepared during the construction
period, and be commenced at the place where it is possible.

Procurement of equipment to be shouldered by the Palavan side

Equipment that will be procured by the Palavan side will be completed by the
completion of construction work. |

Granling and application for construction permits
Applications for permits of all work related to construction and their approval must be
completed prior to the start of construction work.

Tax exemptions and customs clearance
The Palauan side will be responsible for procuring exemptions on domestic {ax, etc.
on materials, equipment and services purchased by the conslruction company in Palau

during the Project implementation period.

Banking Arrangement (B/A) and Authorization to Pay (A/P)
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In order to facilitate the Project implementation, Banking Arrangements to a foreign
exchange bank in Japan and the issuance of Autharization to Pay arc to be undertaken
smoothly during the Project implementation phase.

(10)  Arrangements for stay and immigration procedores of Japancse nationals engaged in
the Project.

3.2  Operation and Maintenance Plan
3.2.1 Estimated Project Costs of the Palauan Side

The estimated project costs of the Palauan side for this Japanese government grant aid
project is about US$138,000. A breakdown of the costs is shown as follows.

1) Removal of facilities and obstructions USS$ 58,700
2) Transformer replacement/installation US$ 6,300
3) Installation of water meter US$ 500
4) Planting in compound USS 29,000
5) Equipment procurement <1 USS$ 37,000
6) Banking Arrangement USS 6,500

Remarks «1 : The equipment expecled to be provided by the Palauan side if necessary.

The removal of the old facilities and obstructions in the Project site must be completed
before the commencement of the consiruclion work by the Japanese side and the installation
of the drainage meter and the transformer replacement work must be completed prior to or
during the construction phase.

3.2.2 Operation and Maintenance Costs

The operation and maintenance cost of the Center is shown as follows.

(1) Personnel Costs

Bascd on examination of the wage standards in the Palavan government, the Palau
Public Utility Corporation and PCC, the wage standard for the Center's staff was designated
as shown in the table below. The annual wagcs: of staff members other than the director,
financial officer, chief researcher, curator, and resident scientist include a 5% increase for
social insurance and overtime pay. During five ycars period after opening of the Center, the
annual income of stalf members is assumed to be raised in accordance with the inflation rate
of 2%.
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Plan of Center’s Staff and Annual Personnel Costs

Pasition ' No.of person Annual salary Annual

Personnel costs

A Administrative Dept, _
1. Director 1 50,000 50,000
2. Secretary i 14,000 14,700
3. Financial officer 1 27,000 27,000
4. Clerk 1 7,000 7,350
5. Cashier 1 8,600 8,400
2 5,700 11,970
0s 2,850 2,993
6. Chicf mechanic 1 12,000 12,600
7. Mechanic 1 8,000 8,400
8. Janitor 1.5 7,000 11,025
9. Security personnel ‘ I 14,600 22,050
Cswbtod 125 - 176,488
1. Senior rescarcher 1 27,000 27,000
2. Research assistant 1 11,000 11,550
..3. Scicntist-in-Resident. A<t o000 10000
Loosubtotal Ay e 48,550
C. Fducation/Public Awarencss Depl, ‘ ‘
1. Curatoy 1 27,000 ‘ 27,600
2. Education assistant i 13,600 13,650
3. Chief aquarist i 15,000 © 15,750
LA Aquanist R S Jneoo 11,850
T Subotal 4 - 67,950
Total 18.5 + (1) - 292,988

Remarks <1 : Expeaditure for scientist-in-resident.

(2) Utility Cosls
1) Eleetricity Cost

The clectricity charges in Palau are composed of basic and specific éharges,
which are calculated as shown below,

Basic charge ~ 99 KWH/month US$30/month
Specific chage : ~ 1,999 KWH/month US$0.12/KWH

2,000 ~ KWH/manth US$0.14/KWH

The electeicity demand of the Center, calculated according to the electricity
consumption of cach unit of machmcry and electncal cquapment prowded in this
Project, is estimated at 33,045.7 KWH/month or 456,548 KWH/)ear Based on this
estimated amount of electricily consumption, the annual cleclncuy charges of the
Center are projected at US$63,795 as shown below.
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2)

Basic charge T 30x12 = US$369.00/year

Specific charge : 1,999 x 0.12x 312 = US5$2,878.56/ycar
(38,0457 -2,000)x 0.14x 12 = US§$60,556.78/ycar
Total ) US$63,795.34/year

The electricity charges for cach department of the Center is shown in the table
below, on the assumption that clectricily rates will not increase in the near future.

Projection of Electricity Cost of the Cenler

Depariment Electricity Consumption  Annual Electricity Charges
1. Administration 66,000 9,202
2. Rescarch 113,620 15,827
3. Education/Public Awareness 277,028 38,766
Total 456,548 63,795

Tap Water/Sewerage Costs

The city water and sewerage costs are US$85/1000 galions (3,780 liters).
The annual cost was calculated based on the estimated amount consumed per person
shown below.
*+ One-third of visitors =10 liters/time (365 days/ycar)
v Aquarisl, researcher and research assistant = 100 liters/day (aquarist 365 days/ycar,
researcher 300 days/year)
+ Other staff = 40 liters/day {300 days/year)
Due to the yearly transitions in the number of visitors and rescarchers, the
costs are anticipated lo increase as shown in the table below. This charge rate is
assumed not 1o be raised in near future by the government,

Projection of Water Use Volume by Departments of the Center

Unit: Ten/year

Administration Research Education/Public Awarenzss Total
Year " No.of Visitors ¢ Aquarists -
"Casel Case2 Cascd Case )} Case2 Casel
2000 156 126 183 183 183 73 538 538 538
2001 156 129 197 190 183 73 555 548 541
2002 156 132 212 197 183 13 573 559 545
2003 156 141 229 204 183 73 599 574 553
2004 156 130 246 212 183 13 655 621 387

Remarks <1 : Since the no. of visiling researchers will increase, the volume of water use will also
' increase [see Appendix 1.2 (2)).
<2: The projection of the number of users [see 3.2.3(3) Number of uscrs to the Visitor
Center.).
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Projection of Tap Water/Sewcrage Cosls by Department of the Center
' Unit : US$/year

Administration Research Education/Public Awarcness Total
Year No. of Visitors Aquarists T o
"Casel Case2 Casc3 Casel Casc2 Casc3
20000 73,507 2,833 4,015 4,115 4115 1,646 12,101 12,101 12,101
2001 3,507 2,900 4429 4272 4272 1,646 12,482 12,325 12,168
2002 3,507 2,968 4,767 4429 4429 1,646 ' 12,888 12,550 12,236
2003 3,507 3,170 5,149 4,587 4,587 L646 13472 12910 12,436
2004 3,507 4,049 5,531 4,767 4,767 1,646 14,731 13,967 13315

(3)  Communication Costs

The estimated telephone charges of TNC, CRRF, PCS, and other institutions engaged
in similar activities in Palau are US$1,000fmonth. Because the votume of international calls
made by the Center is anticipated to be more than at the institutions mentioned above, the
annual telephone cost is estimated at US$2,000/month x 12 months = US$24,000. During five
years period after the opening of the Center, this cost is assumed to be kept within the planned
amount. The cost is assumed to be shared evenly by the three departments,

@) Protocol Cost

The public relation expenses per person are estimated at US$20 and the expenditure
for 100 peoplefyear is estimated at a cost of US$2,000/year. During five years period after the
opening of the Center, this cost is assumed to be kept within the planned amount.  The cost
is assumed to be spent only by Administration Depariment.

{(8)  Cost of Consumables

The cost of consumables for each department is estimated as shown below. The cost
is assumed to be raised in accordance with an inflation rate of 2%.

Projection of Cost of Consumables of the Center {Unit: US$/year)
Type Administration Research Education / Public Total
e s SV OTETEES s
1. Gasoline '
(boat) - 3,000 1,500 4,560
{car) 300 - 700 1,000
2. Feed - - 5,000 5,000
3. Chemicals - 500 500 1,600
4. Purchase of organisms _ . - 1,000 - 1,000
5. Office consumables 1,200 £00 1,200 3,000
6.0thers 4800 4800 6000 15600
Total 6,300 8,900 15,900 31,100
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(6) Printing/Duplicating Cosls

The cost is assumed to be raised in accordance with an inflation rate of 2%.

Printing Cost of the Center Unit: US$/ycar
Type Management Research Educatien / Public Total
e DXWBIENCSS e
1. Guide brochure - - 2,500 2,500
2, Annual report 1,000 1,000 . 2,000
3. Center manual 1,500 - - 1,800
4. Learning materials - - 1,000 1,000
3.Businesscards 400 MO0 AO0 600
Total 3,200 1,100 3,600 7,900

) Traveling Expenses

The overseas lravel expenses of one person for 10 days is estimated at US$5,000.
An expenditure of about US$20,000 is estimated for a tolal of four trips made by the director
(two times), the senior researcher {one time), the foreign member of the science/policy
advisory commiltee (one time). During five years period after the opening of the Center,
this cost is assumed to be kept within the planned amount. Of these costs, the cost of the
senior researcher’s trip is regarded as the expense of the Rescarch Department, and others are
as the expense of the Administration Department.

®) Professional Service Cost (of the management and research sections)

The estimated cost of outside contracts is shown below.

Projection of Professional Service Cost

a. Legal advisor US$10,000/year
b. Public accountant 535,000/ year

¢ Gramtwriting US$5,000/year
‘Fotal US$20,000/year

During five years period after the opening of the Cenler, this cost is assumed (o be
kept within the planned amount.  Of these costs, a and b are expenses by the Administration
Department, and c is by the Research Department.

(9)  Museum Shop
Purchas'ing cost is estimated at 53% of the sales amount based on the actual figure at

Waikiki Aquarium. Sales will increase with a rise in number of visitors and purchasing
costs will also rise. The purchasing costs for the initial five years after the Center's opening
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is shown in the table below, assuming that Palavan visitors will not purchase goods at the

muscum shop (scc Appendix L1). The cost is assumed to be spent by the Education and

Public Awareness Department.

Stocking Cost of Goods for Museum Shop

Costs of goods (USS/year)

Year ___ No.of Forcign Visitors - Sales of goods (US$/yzar)

 Casel  Case2 Casc3 Casel  Casc2 Case3 Casel Case2  Casel
2000 53,448 53,448 53,448 133,620 133,620 133,620 70,819 70,819 70,819
2001 57,583 55,497 53,448 143,958 138,742 133,620 76,295 73,533 70,819
2002 62,077 57,636 53,448 155,193 144,050 133,620 82,252 76,368 70819
2003 66,964 59868 53,448 167410 149670 133,620 88,727 79,325 70819
2004 72284 62,197 53,448 180,710 155,452 133,620 895,776 82411 70,819

(10}  Repainting Costs of the Buildings

The Center's buildings wili be repainted once every five years as part of the building
maintenance and repair program. The repainting cost for one time is estimated at US$23,100
and the annual repainting cost at US$4,620. The cost is assumed to be shared evenly by

cach Department.

2%.

The cost is assumed to be raised in accordance with the inflation rate of

(1t)  Renovation and Repair Costs of the Facilities

Air conditioning unit: The construction cost of the air conditioning units is estimated at about

Light bulbs:

Freshwater supply:

Pump

Special facilitics:

US$300,000 and the life of the units at about 10 years. The renovation
cost of the unit will therefore be about US$30,000 per year.  Annual
repair cost is estimated at 3% of the direct installation cost at an annual
US$9,000.

The light bulbs of lighting fixtures will be replaced once every three
ycars al an annual cost of about US$1,100 (iniﬁai cost: about
US$3,300).

The water pump will be replaced cnce every five ygars at a pump
annual cost of about US$800 (initial cost: about US$4,000). Repair
costs are estimated at 3 % of the direct installation cost at an annual
cost of US$60. |

Special facilities such as facililies for seawater intake, aeration and

water recirculationffillration will cost about U'S'$420,000, and will be
durable for about 10ycars. The renovation cost will thercfore be about
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US$42,000 annually, Repair cost is estimated at 3% of the dircet
installation cost at an annual cost of US$12,600,
These costs are assumed to be spent by each department according to the consumption
rate of clectricity and be raised in accordance with an inflation rate of 2%.

(12)  Repair Cost of Equipment

The cost of the equipment is estimated at about US$461,000. Although there are boat
and other long-term durable items among the equipment, if the average durability is estimated
at seven years, the annual replacement cost will be US$65,800. Repair cost is estimated at 1%
of the direct installation cost al an annual cost of US$4,610. These costs are assumed to be
spent by cach department according to the share of the equipment cost distributed to cach
department and be raised in accordance with an inflation rate of 2%.

(13) Annual Operation and Maintenance Costs

The annual operation and maintenance costs of cach department for the first year of
the Center's operation are given in the table below. According to these data, the annual
expenditure for the entire Center is estimated at about US$577,000.

Estimate of Annual Operation and Maintenance Cost of the Center in the First Year
Unit: USS/ycar

Items Administration Research Educalion / Public Total
et et ADCPA L Deph  AwarenessDepl.
1. Personnel 176,488 48,550 67,950 292,988
Utilities
Eleciricity 9,202 15,827 38,766 63,795
Water/Sewerage 3,507 2,833 5,761 12,101
3. Communication 8,000 8,000 3,000 24,000
4. Development/protocol 2,000 - - 2,000
5. Materials & Supplies 6,300 8,900 15,900 31,100
6. Printing/Duplicating 3,200 1,100 3,600 7,900
7. Travel 15,000 5,000 - 20,000
8. Professional service 15,000 5,000 - 20,000
9. Cost of goods sold - - 70,819 70,819
i0. Painting of building 1,540 1,540 1,540 4,620
11. Repair & Maintenance
Air conditioning facility 2,250 5,250 1,500 9,000
Lighting fixtuses 300 360 380 1,100
Pumip ({teshwater) 20 20 20 60
Special facility - 1,292 11,308 12,600
12 Bquipment  S06 27M o 1368 4603
Total 243,373 6,406 226,912 576,691
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The anticipated income and expenditures of the Center for the first five years after the
Cenler's commencement are estimated based on the admissions and sales/cost of the museum
shop for the betow-listed three cases differing in the rate of increase in sumber of visitors to
the Visitor Center (see Appendix I-1 for detailed calculations).

Casc 1:  Rate of increase in number of visitors was estimated bascd on the mean annual
increase rate for the past five yeérs (1992-1996) by countries.

Casc 2:  The rate in Case 1 was adopted for 1992-2000, aﬁd ihc rate from 2001 to 2004
was assumed to be one-half (1/2).

Case3:  The rate in Case 1 was adopted for 1992-2000, and the rate from 2001 to 2004
was assumed to be zero (0).

According to these data, the income and expenditures of the Center for the first five
years will be in constant deficit. The deficit will be about US$205,000'f0r the first )"ear in
all cases. In Case 1, the deficit will decrease gradually to about US$94,000 in the fifth year.
In Case 3, the deficit will decrease only slightly, and the amount in the fifth year will be about
US$199,000. The total deficit amount for this five-year period will reach about US$77'1,000
in Case 1 and about US$1,020,000 in Case 3. Therefore, in ordes to implement this Project,
the amount equivalent to this total five-year deficit should be loaned interest free to the Center
or subsidics should be provided in this amount.
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Projection of Revenue and Expenditure for Five Years After Construction of the Center
Unit : USS§/year

2000 2001 2002 2003 2004
T Revenwes I T
1. Admissions Case 1 229,413 247,635 267,504 289,183 112,859
Case 2 229,413 238,440 247,869 257,129 268,032
Case 3 229,413 229,413 229,413 229,413 229,413
2. Gifishop sales Case 1 133,620 143,958 155,193 273,953 296,898
Casc 2 133,620 138,742 144,050 149,670 155,492
Case 3 133,620 133,620 133,620 133,620 133,620
3. Bench fee 1,980 (2,970) 3,960 {6,930} 9,900
4, Housiog 1,200 (2,700) 4,200 (5,100) 6,000
5. Research grants - - - - -
6. Membership fees 220 440 660 880 1,100
7. Certification fees - - - - -
8. Visitor Center tental 1,200 1,200 1,200 1,200 1,200
9. Vending net profit 880 946 1,018 1,096 1,181
10, Boatusage 3,000 4,500 6,000 7,500 15,0600
Total Revenues Case 1 T371,513 404,349 439,735 479,299 527,950
Case 2 371,513 389,938 408,997 430,105 457,905
Casc 3 371,513 375,789 380,071 383,739 397414
I Expenditure o o -
1. Personnel 292,988 296,028 299,128 302,291 305,517
2. Utitities Case 1 75,896 76,276 76,683 71,267 78,526
Case 2 75,896 75,120 76,348 76,706 77,762
Csse 3 75,896 75,963 76,031 76,231 77,130
3. Communication 24,000 24,000 24,000 24,000 24,000
4. Protocol 2,000 2,000 2,000 2,000 2,000
5, Materials & Supplics 31,100 31,722 32,356 33,003 33,664
6. Printing/Duplicating 7,900 8,058 8.219 8,383 8,551
7. Travel 20,600 20,000 20,000 20,000 20,000
8. Professional Service 20,0600 20,000 20,000 20,000 20,000
9, Cost of Goods Sold  Case i 70,819 76,295 82,252 88,727 95,776
Case 2 70,819 73,533 76,367 79,325 82,410
Case 3 70,819 70,819 70819 70,819 70,819
10. Cost of Goods Sold 4,620 4,712 4,806 4003 5,000
11. Repair &Maintenance 22,760 23,125 23,680 24,153 24,636
12. Equipment 4,610 4,702 4,796 4,892 4,990
Total Expenditure  Casc1 76,691 87,011 597,920 609,619 622,660
Case 2 76,691 84,080 591,700 599,655 608,530
Case 3 76,651 81,219 585,835 590,675 596,287
Net Case 1 -205,178  -192,662  -158,185  -130320  -94,710
Case 2 205,178 -194,152 -182,703 -130,320 -94,710

Case 3 205,178 -205,430 205,764 204,936 -198,873
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(14)  Renovation Costs of the Facilities and Equi[imcnl

~ Renovation costs for equipment and facilitics are required when they have exceeded
their durable years. The content of the exhibils at the Visitor Cenler should also be
renovated cvery four lo five years in order to maintain their allractiveness. A summary of
the major costs that are anticipated within the first 10 years of the Center's operation is shown
in the table below.

Renovation Costs of the Center's Facilities and Equipment

.Major Renovationbtems  Estimated Dusability (years)  Estimated Cost (US$/ycar)
(1) Air conditioning facility 10 30,000
(2} Pump (freshwater) 5 - 800
{3} Special facility t0 42,000
{4) Lighting fixtures 3 1,100

?

{5} Equipment 65,800

A6) Exhibitioncontent™ 5 e e SO
‘Total - _ 158,400
Note: <! Only for materials (based on the premise that the Palau side will provide original exhibition
content)

(15)  Personnel cost and other major cost required prior to the opening of the Center

Prior to the opening of the Center, about US$110,000 of the Operalioh cost will be
requircd as explained below.

1)  Personnel Cost

Prior to the anticipated opening of the Ceater in the early stage of the year 2001,
the following main staff members of the Center are to be employed by the newly
established corporation and trained, Required personnel cost and training period is
shown in the table below.

Required Personnel Cost and Prior Training Period

_Center’s Staff Requiring Prior Fraining _ ‘Fraining Period (monthsy Personnel Cost (USS)
(1) Dircetor 2 8,333
(2) Financial Officer 1 2,225
(3) Scaior Rescarcher 3 6,750
(4) Curator 3 6,750
(5) Chief Aquarist 3 3,750
Total - 29,833

2)  Cost for Collecling Specimens

Expenditure will arise during about two menths after the completion of the
Center’s facilitics for the ficld collection of specimens to be exhibited.  Assuming
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that one boal is used daily during the period, fuel cost of about US$1,800 (501/day X 60
days XUS$0.60/1).

Others

Prior to the opening of the Center, advertise activities and stocking of goods for
the museum shop is to be done. These cost arc cstimated al the same amount of
US$7,900 for printing/duplicating and US$70,819 for stocking of goods, respectively,
shown in the above paragraph {13) “Annual Operation and Maintenance Costs™.

93



. Chapter 4 Project Evaluation and Recommendation



4.1

(0

Chapter 4 Project Evaluation and Recommendation

Project Effects

The present Project is expected to have the following cifccts.

Direct ¢ffects

Palau is known to have one of the world’s most diverse coral faunas and coral reef
ccosystems. However, the deterioration of the coral reefs and their ccosystems due
to the increasing number of visitors to the country since the latter half of the 1980°s
has been a matter of concern.  Hence the country is in need of working out  coral
reef conservation measures and marinc park plans that are compalible with the
development of the tourism industry, bul the accumulation of scientific information,
as well as (he number of scientists, necessary for these aclivities is insufficient.  With
the establishment of the Cenler, researcher fostering and coral rcef monitloring
systems necessaty for studying conservation measures/policies can be built, and thus
scientific information can be provided for coral reef conservation. In addition,
systems and organization will be established so that the Center can  play a role as
one of the field bases of the Global Coral Reed Monitoring Network as a part of the
aclivities of the common agenda between Japan and the United States.  The studies
undertaken at the Center will also contribute to make cffective the public awarencss
activities of the Center through utilizing their results and findings to improve the
contents of the exhibits at the Visitor Center.

Most of the international visitors come to Palau to enjoy the nature of Palau featured
by the coral reefs. Bcecause of their insufficient understanding as to the vulnerability
of corals to physical injury and environmental changes, behaviors of visitors inflicting
damages on coral reefs have been observed rather frequeatly.  The Center is
expected to fulfill its public awareness/education function through the activitics of the
Visitor Center to raisc the visitors’ awarencss of coral reef conservation. I about
57% of the total number of visitors to Palau visit the Visitor Center as assumed in this
study and if aboul 70,000 visitors come to Palau as in 1997, about 40,000 people visil
the Visitor Center and reccive messages concerning coral reel conservation,
suggesting a greal effect on coral reef conservation.  In Palav, about 12,000 people,
accounting for 71% of the total population (ca.17,200), inhabit Kosor Istand. Of
these Koror inhabitants, 7,644 (labor force population, 1995 census) are expected to
visit the Visitor Center within five years after the opening of the Visitor Cenler.
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@ Ficld practice/lab cxperiment courses on marine biology and ccology for clementary,
secondary and PCC students can be conducted at the Visitor Center in collaboration
with PCC and PCS, in order to raise the awareness of the oncoming géncralion of
Palau on the conservation of coral reefs. It is expected thal at least about 1,000
clementaryfsecondary school pupils and about 40 PCC studeats in the Science Center
and the Tourism Course wil} parlicipale in these courses in cach year.

@ The Visitor Centet is also expected to conduct training courses/seminats on coral reef
conscrvation for all tourist guides and diving instructors stationed in Palau.  Their
number is about 200 at preseat.

(2)  Indirect effects

In recent years, the production of the 'tourism indﬁslry of Palau has rcached as much as
about 47% of GDP. Sustainable development of the tourism industry is an essential
condition 10 achieve the self-sustaining economy of the countey. Inasmuch as the beautiful
natural environment featured among others by coral reefs is far and éway the most important
tourismn resource of Palau, the utilization ard conservation of the coral reefs must be
compatible and harmonized with each other.  Indirectly, the present Project will make a great
contsibution towards the establishment of systems for the realization of such compatibility

and harmony, thus towards the sustainable development of the tourism industry and economic
self-reliance of Palau.

4.2 Recommendation

As mentioned earlier, great benefits are anticipated from this Project and it is expected
to contribute to the economic sclf-reliance of the country and its citizens. Therefore, it is
conciuded that the implementation of this Project is extremely meaningful.' ‘However, there
are problems pertaining to the operation of the Center as follows:

{D Although the Palavan government has decided 1o establish a pﬁblic corporation with a
financially independent system to implement the Project, the operation costs of the
Center can not be covered solely by ifs operation revenue. It is required for the
Palauan government to cover the deficit conlinuohsly. =

@ Due to the insufficiency in number of qualified kcy staff personnel with administrative
and technical capabilities for the Center, long-term technical assistance is required.

@ The Center is largely dependent on admission revenues generated by the Visilor
Center, However, the effect of the exhibits will decline in four to five yeérs according
to past experiences, resulting most probably in a decline of the number of visitors if the
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conlenls of the exhibits are not renovated, It is therefore important to ensure financial
resources for such renovation works,  Financial resources for the renovation of basic
facililies and equipment will also be needed, although there is a time allowance of
seven to 10 years.

In order to cope with these constraints, the following counter measvres should be
taken by the Palavan government:

(D In order stabilizc the Center’s operation under financially independent system, the
director of the Center is required to have such capacity that he or she can generate
revenues through effective usc of the Center’s facilities, acquiring overscas research
grants, ctc., apart from the revenue derived from the Visitor Center. Therefore, the
Palauvan government should select an appropriate person for the Center’s director
taking this viewpoint into consideration.

@ In order to improve the capabilities of the Palauan staff, Japan, Palau and US should
determine the scope of technical cooperation and coordinate the scheduling at an early
date, In addition, in order to maintain consistency and to enlarge the effectiveness of
this type of cooperation, experts should be selected and recruited through close contact
with collaborative such as universities, research institutes, science societics and public
aquariums. And ties with universities and research institutions where cooperation may
be anticipated through research work should be developed in paralicl with Center’s
growth,

® Following Congressional approval of the public corporation law, the Palavan
govemment must begin the immediate tasks of organizing a board of directors,
recruiting staff members for the Center, and compiling immediately the operation
budget (about US$110,000) for the nexl fiscal year, prior to the opening of the Center.

@ The Palavan government should create a consensus within government circles to
subsidize regularly the deficit in operation funds, fully recognizing the enormous in-
direct benefits from the Project.

® Since it is most probable that the renovation costs of the Center's facilities, equipment
and exhibit confent can not be funded from operation revenues, the Palavan
govcrnmcnf must provide the required finances by five to seven ycars after the
Center's opening,
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® The revetment of the Project site was constructed more than 50 years ago and several
portions have been destroyed by typhoons.  Due to the lack of information on wave
conditions during a typhoon, the renovation work on the revetment planned in the
Projcct will focus on temporary renovations on the existing damaged sections. It is
rccommended that the Palavan government collect data on the wave conditions duting
rough weather at the site, as well as data on the cureent velocity in the channel in front
of the site for use when the revetment nceds to be completely repaired in future.

@ As a sccond-stage activity of the Center, international training in coral reef
conservation is expected to be conducted,  Although this training is not included in
the early-stage activities in the present Study, it is recommended that the Patauan

government shape a course of implementation of such training to provide for the
future,
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Table 1. Function/Exhibition Contents of the Visitor Center Expected by Visitors to Palau

Unit: %
Percentage of Persons Indicated Expectation
Function / Exhibition Contents Taiwanecse Japanese Amgerican
(N=206) (N=166) (N=34)
1. Live fish (aguarivm) 89.8 75.3 78.8
2. Diving information 67.5 584 56.0
3. Information to learn how to conserve coral reef 515 42.8 65.5
4. Publications, Library 55.8 30.7 583
5. Panels, Diorama, Audio Visuals 47.6 41.0 67.9
6. Class, Eco-tour 58.7 18.7 61.9

Source: Inlerview survey by Basic Design Team, Nov, 1997,
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Appendix I



Appendix I-1 Projection of Admissions and Revenue of Visitor Center, and Sales of
Museum Shop

(1)  Number of visitors and income from admissions

The number of visitors to Palau has been mainly composed of Japanese and
Americans. While the risc in the number of visitors from both of these countrics has
stagnated in recent years, the number of tourists from Taiwan has grown rapidly (Fig. 1). The
unstable global economic condition that emerged in the fatter half of 1998 secems to prolong
its period, and is consideced to be a restrictive factor of the growth of the number of visitors.
Hence, it has become difficult to forecast the number of tourists for a long-term. The number

of lourists is projected in this report for five years (2000-2004) after the initial
commencement of the Center.
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Source: Bank of Hawaii, 1997
Remarks: Growth Rate of Tourists o Palau from 1992 to 1996.

Taiwanese: 53.3%
Japanese: 7.3%
Americans; 5.5%
Others: 12.5%

Fig. 1 Trends of Number of Tourists to Patau According to Country {1986-1996)

The number of visitors to Palau was projected for the following three cases.

Case 1 : Projection based on average annual growth rate in number of visitors over the last
five years (1992-1996). However, the growth rate for Tatwanese visitors was revised
and reduced considering other external factors,

Case 2 : The growth rate was assumed to be same as in “Case 17 in the period of 1999-2000,
and to reduce one-half (1/2) in the period of 2G01-2004.

Case 3 : The growth rate was assumed to be same as in “Case 17 in the period of 1999-2000,
and to become zero (0) in the period of 2001-2004,
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1}  Projection for Case 1

@ Number of visitors to Palan ,
The annual growth rate in number of visitors to Palau cxcluding Talwancso over the
last five years (1992-1996) was 7.3% for J '\panesc 5.5% for Amcncans, and 12 5% for
others.

« Since it is difficult to forccast the number of Taiwanese visitors for the long term due
to the rapid growth rate from 1994, the annual growth rate of 6% in hotels’
accommodation capacity, which serves as a restrictive growth rate factor, was used to
make the projection {sce Table 1), '

Table 1 Trend of Number of Hotels and Hotel Rooms in Palau (1993-1997)

o Year . Number of Hotels __ Number of Hotel Rooms
1993 26 577
1994 25 645
1995 29 699
1996 30 716
1997 .| 726

Number of hotels planned® 23 4,569
Source: PYA '
Remarks: * Based on hotels which have submitted PVA application for a construction permit as of July
1997,

¢ The number of visitors to Palau thus estimated is shown in Table 2.

Table 2 Projected Number of visitors to Pa}au by Country (199'1T 2005)

Unit: Persons

 Year  Tolal Taiwanese  Japanese Americans Others
1997 75,139 32,166 19,679 10,000 13,294
1998 80,717 34,096 21,116 10,550 14,956
1999 86,754 36,142 22,657 11,130 16,325
2000 93,292 38,310 24,311 11,742 18,928
2001 160,377 40,609 26,086 12,388 21,294
2002 108,061 43,045 21,9%0 13,070 23,956
2003 116,400 45,628 30,033 13,788 26,951
2004 125,458 48,366 32,226 14,547 30,320
2005 135,302 51,268 34,578 15,347 34,110

@ Estimation of the number of tourists (sightseers})
Businessmen who are included in the visitor population, were not considered
potential visitors to the Center. Hence, their numbers were subtracted in the number of
overall visitors (See the ratio of businessmen shown in Table 3).

Table 3 Ratio of Businessmen Within Overall Visitors
' ‘ Uril: %
Total ~ Taiwancse ~Japanese Americans Others
8 1 4 1§ 35
Source: PVA
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® Estimation of the number of potential visitors to the Center
~The 1atio of respondents in this study’s interview survey on the Visitor Ceater
who answered “willing to visit” or “interested in visiting” was calculated (Table 4).
The potential number of visitors to the Center was cstimated by mulliplying this ratio
and the number of tourists together.

Table 4 Tourist Intcrest in the Visitor Center

Unit: %
Taiwanese Japanese Amcricans Others
: AN=217)  (N=186) _  (N=83)  (N=3) __
1, Willing to visit 73 45 76 60
2. Interested 23 52 24 40
3, Not interested 2 3 0 0
4. Willing 1o visit & Interested 93 97 100 100

Source:  B/D Study Team Interview Survey (November 1997)
Remarks: Figures refer to percentage of number of respondents on cach item divided by total number of
respondents.

However, it is anticipated that the higher the admission fee is sct , the lower
the number of visitors to the Center. Furlhermore, an admission fee considered
reasonable by the Japanese and the Americans was not considered reasonable for many
Taiwanese (Table 5).

Table 5 Reasonable Admission Fee for Tourists
: Unit: %
Fee (US$)  Taiwancse Cumu-  Japanese  Cumu- U.s. Cumu- ~ Others  Cumu-
N=20¢ lation  N=177 lation  (N=84) lation  (N=5)  lation

$1 45 100 10 100 1 100 1] 100
Less than $3 33 55 33 90 18 99 0 100
Less than $5 18 22 43 57 44 81 30 100
Less than $7 2 4 5 14 16 37 20 20
Less than 2 2 9 G 21 21 ] 0
$10

Source:  B/D Study Team Interview Survey (November 1997)
Remarks: Figures refer to percentage of number of respondents on ¢ach item divided by total number of
cespondents.

@ DBased on these observations, calculations were made according to combinations of
admission fee levels and countries for the target year, 2000, as shown in Table 6.

Table 6 Projected Number of Visitors (o the Visitor Center According to Admission

Fee (2000)
Admission Total  Taiwanese  Japancse u.s. Others Admission  Admission
Fee$ e _ o Revepue $/yr  Ratio %
$1 81,737 37,168 22638 9,628 12,303 81,737 88
$3 62,651 20442 20374 9,532 12,303 187,953 67
$5°2 41,183 8,177 12904 7,799 12,303 205,915 44
37 10,679 1,487 3,169 3,562 2,461 74,753 H
$10 . 4,802 743 2,037 2,022 0 48,020 5
$3&5° 53,448 20,442 12904 7,799 12,303 226,356 57

Remarks <1 : Admission fee is uniformly set at $3,
<2 : Admission fee is uniformly set at $5.
<3 : Admission fec is set at $5 for individual, but group admission is sct at $3 in consideration
of Taiwanese group tours.
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According to the above lab!c lhc number of visitors to the Visitor Ccntcr is the
highest when the admission fee is low, but the total income generated from admissions is
the largest when the admission fee is set at $3 per person for group tours (in fact, nearly
all Taiwanese tourists are group tour members) and $5 per person for individual rates.

The admission revenue gencrated from Palauvan visitors was calculated based on
the following assumplions. : -

(a) 'The residents of Koror town, numbermg 7, 644 betwcen the ages of 18 to 59 years
(1995 census), are anticipated to visit the Center once within a five-year period.

(b} The admission fee for Palauan citizens will be set at US$2/per person which is less
than the admission fee for foreign tourist groups which will be set at US$3/per
person. The admission revenue generated from Palauan citizens is assumed to be:

7,644 people + 5 years X $2/person = $3,057/year. |

Based on the estimated data and the assumption explained above, the projected
number of visitors and admission revenue for the initial five year period of the Center are

shown in Table 7.

Table. 7 Projectcd Number of Visitors and Admission Revenue of the Visitor Center <!

Year  Number of Visitorsio Number of Visitors to Admission Revenue ($/ycar)
Palau (persons/yr) | V.C (personsiyean) ...
- o ~ Foreigner  Palavan  Forcigner  Palauan 77”_74'[% L
2000 93,292 53,448 1,529 226,356 3,057 229,413
2001 100,377 57,583 1,529 244,578 3,057 247,635
2002 108,061 62,077 1,529 264,441 3,057 267,504
2003 116,400 66,964 1,529 286,126 3,057 289,183
2004 125,458 72,284 1,529 309,502 3,057 312,859

Remarks <1 : Admission fec is set at $5.00 for individual and at $3.00 for group, and all the Taiwanese
visitors are assumed ta be group members.

Projection for Case 2

On the assumption thai the growth rate will be the same as “Case 1” in the period of

1999-2000, and will reduce to one-half (1/2) in the period of 2001-2004, the projected
number of visitors and admission revenue of the Visitor Center are as shown in Table 8.

Table. 8 Projected Number of Visitors and Admissien Revenue of the Visitor Center

Year Number of Visitors to Number of Visitors to Admission Revenue (sfycar)
Palau (personsfyr) | V.C(personsiyean) | .. e e S
o e Foreigner _ Palauan _ Foreigner  Palavan ,JE‘?L___
2000 93,292 53,448 1,529 226,356 3,057 229,413
2001 96,805 55,497 1,529 235,383 3,057 238,440
2002 100,466 57,636 1,529 244,812 3,057 247,869
2003 104,284 59,868 1,529 254,672 3,057 257,729
2004 108,262 62,197 1,529 264,975 3,057 268,032
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3)  Projection for Case 3

On the aséumplioh that the growlh rate will be the same as “Case 1” in the period of
1999-2000, and will reduce zero (0} in the period of 2001-2004, the projected number of
visitors and admission revenue of the Visitor Center are as shown in Table 9.

Tablc. 9 Projécicd Number of Visitors and Admission Revenue of the Visitor Center

Year Number of Visitors 1o Number of Visitors to Admission Revenue ($/ycar)
Palau (personslyr)  V.Clpersonsiyean)
Foscigner  Palauan  Foreigner Palavan Total
2000 93,292 53,448 1,529 226,356 3,057 229,413
2001 93,292 53,448 1,529 226,356 3,057 229,413
2002 93,292 53,448 1,529 226,356 3,057 229,413
2003 93,292 53,448 1,529 226,356 3,057 229,413
2004 93,292 53,448 1,529 226,356 3,057 229,413

2 Sales and Purchasing Costs of the Museum Shop
1)  Sales criteria

The componeat in the purchase amount of gifls per person of tourists in Palau are
shown in Table 10.

Table 10. Component of Per Capita Purchase Amount of Gift by Tourist in Palav™

Nationality $0~39 $10~$29 $30~$49 $50-$63 Above $70
3apanese {divers), 2(2) 37(23) 32(19) 24(15) 96(56)
N= 191 1.0% 19.3% 16.8% 12.6% 50.3%
Taiwanese (divers) 33(0) 35(4) 53(1) 57(9) 60(8)
N=238 13.9% 14.7% 22.3% 23.9% 25.2%
American {divers) 2(0) 19(6) 16(5) 13(6) 48(26)
N=02 22% 20.6% 10.9% 14.1% 52.2%

Source: Data from B/D Study Team Intervicw Survey on departing tousists (November 1997)
Remarks <1: Figures in parcatheses indicate number of divers.

According to the dala shown in the table above, the majority of the Japanese and
American tourists (and others) purchased souvenirs, more than 60% spending US$50 or
more. In the case of Taiwanese tourists, nearly 14 % did not make any purchases or
purchased less than US$10, but nearly 50% spent more than US$50. The trend was the
same for visiting divers. If the admission fee is set at US$5/person, there is a very high
likclihood that 57% of the Japanese tourists and 82 to 100% of the American tourisis
(including others) will visit the Vistors Center. [1 is very likely that they will purchase gifts
and souvenirs at the museum shop if the merchandise is attractive. In addition, the purchase
amount is expected to be high. ‘

In the case of Taiwanese visitors, approximately 55% of the group tourist members
are anticipated to visit the Visitor Center.  Of this figure, about 80% of the visitors are
expected to make purchases at the museum shop. Therefore, the sale generated by the
muscum shop is calculated according to the following formula.
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The average purchase amount per person at nine public aquarivms in the United States
is US$2.13, with a median valuc of US$1.92 (information provided by Kuroda, Business
Manager, Waikiki Aquarium). The actual figure for the Belau National Museum js US$5.00
(Table 11).

Table 11 Num_bcr of Visitors and Sales Revenue at the Belau National Museum
(March 1997}

Number of Visitors Admissions Shop Sales  Total Revenve Purchase Amount/person
_ {persons/month)  Revenue ($/month) _ ($/month} ~ ($/month)  ($/person)
1,486 2,961 7,432 10,393 5.0

Source; Belau National Museum

In view of the fact thal the majority of the tourists who visit Palau arc adults, the
purchase amount for souvenirs is large, and the Center is one of the few on-land attraction
spots in Palau, the average purchase amount per visitor is assumed at US$2.50 in the period
of the initial five years from the Center’s commencement.

2) Determination of purchasing cost in refation to rctail pricc

While the purchasing cost of the National Museum was said 1o be 75% of the reta:l
price, it is generally about 50% of the retail’ price for privale ‘gift shops in Kotor town. The
actual figure for the Waikiki Aquarium in Hawaii was 53% (information by Kuroda) Since
the Center will operate on a self-supporting accounting system in accordance with the public
corporation law, the cost calculation methods used in the private sector should be employed.
Therefore, the actual ﬁgure for the Waikiki Aquarium or (33%) was determined to be the
purchasing cost of the museum shop of the Visitor Center.

3) Projection of sales/purchasing costs of the museum shop

Assuming that resident Palavan visitors would nol make purchases at the museum
shop, the sales/purchasing costs of the museum shop are calculated according to 1) and 2)
above and are shown in Table 12 below.

Table 12 Projected Sales and Purchasing Costs of the Musevm Shop <l

Year Number of Foreign Visitors (o Average Purchase Sales Amount Purchasing Cost
V_C (personssyear) Amount per person {$/person) {$/person)
o \S/person) ' ‘ I
2000 53,448 2.5 133,620 70,819
2001 57,583 2.5 143,958 76,298
2002 62,077 2.5 155,193 - 82,252
2003 66,964 2.5 167,410 88,727
2004 72,284 2.5 180,710 95,776

Remarks <i: Based on projected number of foreign visitors by Case 1.
According to the same calculation method, the annual sales amount in 2004 in Case 2

and Case 3 will be about US$155,000 and US$134,000, respectively, and the annual
purchasing cost in 2004 about US$82,000 and US$71 O{)O rcspcchvely o
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3) Projected Revenue of the Visitor Center

Bascd on the projected income generated by admission fees shown in (1) and the
projected sales of the museum shop shown in (2), the revenue of the Visitor Center for Case
1 is calculated as shown in Table 13 below.

Table 13 Projected Revenue of the Visitor Center

Unil: $/ycar
Year ____ Admission Revenue Muscum Shop Sales ot}
2000 229,413 133,620 363,033
2001 247,639 143958 391,593
2002 267,504 155,193 422,697
2003 289,183 167,410 456,593
2004 312,859 180,710 497,569

AcCérding to the same',ca!cutalion method, the annual revenue in 2004 for Case 2 and
Case 3 will be about 1S$423,000 and US$363,000, respectively.
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Appendix I-2 Other Estimated Revenue of the Center

'4)) Glass-hotlom beat rental fees

Due to compelition from the private sector for similar services, this Project will not
include glass-bottom boat rental,

{2)  Bench fees of research facilitics
1) Detcrmination of the bench fees per day

The usage fees collected from rescarchers ulilizing the Center's research facilities
(excluding the boats) will be used to cover utility costs such as electricity, water, sewerage,
etc.,, and equipment costs. The maximum annual utility cost of the research building is
about US$19,872, and under the assumplion of annual 300 days of research activities in a
year, the cost per day is about US$66.20. Since the maximum number of researchers using
the facilities during peak hours is five persons, the utility cost per person is about
US$13.20/day. (This estimated figurc might be lower than the actual cost since the number
of researchers will not always be five throughout the ycar. However, in order to simplify
the assumption, total number of researchers of five persons obtained from planned capacity
of each research room was used for the estimation of daily per capita utility cost.) If the
average durability of the equipment is assumed 1o be seven years and the repair cost to be
1% of the direct purchase cost, the prime cost of the equipment is US$24,600 per annwm or
about US$182.00 per day. Accordingly, the prime cost of the equipment used by one person
is $16.40/day. In other words, the cost generated by one researcher utilizing the research
facilities is US$29.60/day. If 10% is added to this cost, the bench fee to be collected under
this plan is US$33/day.

2} Annual frequency of use and anticipated revenue

At CRREF, the number of days in which its facilities are utilized by visiling researchers
is 200 days per year, The frequency of use by visiting researchers at the Center is assumed
to increase in stages as follows.

(@ During the initial year of operations, two visiling researchers, one from Japan and one
from the U.S,, are anticipated to stay at the Center for one month each. The total
amount of slay is 2 man-months,

@ Visiting researchers from Japan and the U.S. are anticipated to stay for a total of 4
man-months during the spring and summer holidays in the third year of operations.

@ The stay of visiting researchers from Japan and the U.S. wilt be 4 man-months during
the spring and summer holidays, in addition to one long-term visiting rcsearcher
staying for 6 months in the fifth year of operations.

The revenue generated from the Center's facilities by the visiling researchers

delincated above is estimated to be US$1,980 for the first year, US$3,960 in the third year,
and US$9,900 in the fifth year.
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3) Housing fees
1)  Determination of housing fees

~ CRRE collects US$20/day for the use of a daybed and US$30/day for a bedroom. The
Marine Laboratory of the University of Guam charges US$20/day for a bedroom. Based on
the premise that cach rescarcher will be responsible for washing their own linen, the Center
will charge US$20/day for a bedroom.

2)  Estimated annual number of boarding days and revenue

In the foregoing section, the annual use of the Center's facilitics by visiting researchers
was estimated 1o be 2 m/m (60 man-days) in the first year, 4 m/m (120 man-days) in the
third year, and 10 m/m (300 man-days) in the fifth year. Since the boarding fee has been set
at US$20/day, the eslimated amount of revenue gencrated from boarding facilities is
US$1200 from the first year, US$4,200 in the third year, and US$6,000 in the {ifth year.

{4 Research grants

Rescarch grants are basically issued to rescarchers who have been selected according
to their capabilities and achicvements. Because the Center is in need of accumulation of
research achicvement before getting a contract of a research grant, research grants are not
foreseen in the immediate future following the Center's commencement. Even if a research
grant is oblained throngh the assistance of a grant writcr it will be necessary for the Center
Ccnters portion of the funds will not be large and it is difficult to makc estimations al the
present time. Therefore, revenue gencrated from research grants will not be included in the
initial five years of the Center's operations.

{5) Tax subsidies (diving and hotel taxes, etc.)

The issue of granting tax subsidies to the Center will be decided by the Palavan
government. The revenue and expenditure will be submitted to the relevant government
agency, but revenue stemming from subsidies will not be included in the income projection.

(6)  Membership fees
1) Projected number of members

A traditional practice of the Palauan villages is for the village chiel to manage the
resources of the coral reefs. As part of the Center's education and public awareness
activities, a "Coral Reef Conservation Society” will be crealed and members will be
recruited. Although the number of members that are recruited at the outset of the Center's
operations is anticipated to be small, it is expected to increase gradually with the
implementation of appropriate events and activitics. The number of Palauan visitors to the
Center for the initial five ycars has been projected at about 1,500 annuatly (see Appendix
L1) in this basic plan. Of this figure, it is conjectured that 1 to 2% (15 to 30 members) will
join the “Conservation Society”. Based on this assumption, the number of members in the
first year is projected al 22, with an annual increase thereafter by 22 people, totaling 110
members by 2004,  Foreign visitors to the Center are also expected to join, but theic
membership has nol been included in the projected revenue.
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2) Mcmbcrship fees and projected revenue

The membership fec of PCS is US$10/ycar. The membership fee for the Center's
conservation group witl also be set at US$10/year. Members will be issued a certificate and
a slicker. They will be given frec admission to the Visitor Cenler and expected to join
periodic member mectings and other various events planned. The revenue generated from
membership dues is shown in the table below.

Projected Revenue from Membership Fees

_ Yem Number of Members Projected Revenue ($f)ca)
2000 22 22
2001 44 440
2002 66 660
2003 88 880
2004 110 1,100

N Certification fees

Possible items of certification activilies by the Center are as follows.

@® A completion certificate to tourist guides and diving instructors who have
completed the coral reef conservation training cousse (this will be enacted
following legislation of this requirement).

@ Certification in relation to the export of marine organisms through blologlcal
¢xamination.

This certification activity by the Center is dependent on the legislation of relevant
laws by the Palauan government and coordinated authority by government departments and
agencies. Therefore, revenue stemming from certification activities is forescen as a future
issue and il has not been included in the initial five-year revenue projected for the Center.

(8)  Rental fee of the Visitor Center facility

Due to the shortage in Palau of meeling and assembly halls for partics and other
events of Palauan residents, there is a large demand for such facilities (information provided
by Mr. Eleldui, PCS Pirector). The use of the Center's multipurpose room for such
gatherings at night is a potential source of revenue for the Center.  The Center wiil not
provide added services other than the use of its multipurpose room as a gathering/meeting
place. The actual cost of utilities such as air conditioning, lighting, the use of ‘microphone,
chairs, ¢lc. is estimated at about US$2 per hour. In addition, the cost of night security
during the use of the multipurpose room for three to four hours will not be high. If about
US$100 is collected each time for the use of the Center's multipurpose room, the actual
revenuc carned is high. If the facility will be rented on an avcragc of once a month, the
annual revenue earned will be US$1,200.

(9 Sales profit from vending machines

A vending machine Sclling soft drinks will be installed in the Visitor Center. The
estimated profit earned from one 12-cunce can is US$0.16. At the Waikiki Aquarium,
about 10% of the total number of visitors utilize the vending machine (information supplicd
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by Kuroda, Waikiki Aquarium). The projected sales profit from the vending machine based
on the anticipated number of visitors to the Center is shown in the table below for Casel,

Projected Sates Profit from Vending Machine

Year Number of Visitors Number of Cans Sold by  Profit Ratio Sales Profit

(including Palauans) the Vending Machine (US$/can) (US$/ycar)
_(personsfycar) o leayeary

2000 54,917 5,497 0.16 830

2001 59,112 5,911 0.16 946

2002 63,606 6,360 0.16 1,018

2003 68,493 6,849 0.16 1,096

2004 73,813 1,381 0.16 1,181

(10)
1)

For Cases 2 and 3, the estimated profit will be US$1,020 and US$880, respectively.

Revenue from Rental Services of Research Boats
Establishing rental fees

Rental fees will be collected from visiting researchers who utilize the Center's boat.

The prime cost of these boats is US$46.40/day. In addition, the cost of the boat driver
cmployed by the Center is about US$44/person/day.

In order to maintain clear management responsibility for the boat and outboard

engines, the boat will be rented with the driver.  Therefore, the total prime cost will be
US$90.40/day excluding gasoline. If 10% is added to these costs, the rental fee will be
US$100/boat/day. The researcher will be responsible for footing the gasoline cost.

2)

Annual revenue from rental fees

The annual revenue generated from rental fees collected from the anticipated number

of visiting researchers is shown in the table below.

Projected Annual Revenue from Boat Rental Fees

Year Number of Visiing Boat Rental Rental Fees Revenoe from
Rescarchers Days {USS/day) Rental Fees
o (mendays) .  (USSfyeary
2000 2 persons, cach 30 days 30 100 3,000
2001 4sy? 100 (4,500)
2002 2 persons, each 30 days 60 160 6,000
2003 (75)° 100 (7,500)
2004 1 person cach 180 days 90 100 15,000
2 persons each 60 days 60

Remarks <l : 1t is projected that rescarchers will spend 50% of their stay in field surveys.
<2 : ()}is the average value of the preceding and subscqueat years,
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Appendix I-3 Estimation of SS and BOD of Seawater Discharged
from Exhibition Tanks and Ponds

{1) ’l‘ypes Iof éxhibition tanks/ponds and supply/discharge methods of seawater for

these tanks/ponds
Type of Tanks / Water Supply Water Daily Discharge  Cleaning Method Water Volume
Ponds Volume Method  Circulation  Volume (1/day) of Filteration and for Cleaning
Rate its Frequency (t/time)
e (6imes/day) e __
L Qut-door Ponds
1. (Mangrove) 24.0 Running 18 43200 - -
2. (Seagrass bed) 432 - ditto - 18 77760 . _ -
3. (Inner reef) 36.0 - ditio - 24 864.00 Co- -
(Svb-total) - - - 2,073.60 . ; -
(99.87%)
4. {Innes reef 216  Closed 24 1.08 S
fReef crest) circutation Backwashing of? 9.0/tank/
4 filtration tanks, 2 time
times/month/tanks
i1 1ndoor Tanks .
1. (Outer reel) 217 - ditto - 24 1.09°
2. {Coral reef 0.2 - dittor - 24 0.017 Direct cleaningof 0.16/time
Organisms) 0.2 - ditte - 24 0.0t © fikeation material - - ditto -
{2 times/monih)
3.{-ditto ) 02  -ditlo- 24 0.0t - ditto - - ditto -
4.( - ditlo -) 02 -dito- 24 0.01" - ditto - 0.64time
5. (- dito ) 08 - ditto- 24 0.04! - dilto - - ditto -
6. (- ditto -) 0.8  -ditlo- 24 YA - ditto - - ditla -
7.(- ditio -) 08 - ditto- 24 0.04 - - ditle - 0.48/time
8.( - ditio -) 06  -ditto- 24 0.03 - ditto - - ditto -
9.{- ditto -) 06  -ditto- 24 0.03¢ - ditto - - ditto -
10, { - ditto - 06  -dilto- 24 0,03 -ditto - - ditio -
11. (- ditto -} 06 -diito- 24 0.039 - ditta - - ditto -
12. (Jellyfish) 1.8 -ditto- 24 0.09! - ditta - t.44ftime
13. (Cotals) 30  -dito- 24 0.15 - ditto - 2.40/time
14. {Coral 0.6  -dito- 24 0,03 - ditto - 0.481ime
... propagation) -
Sub-total - - - 21 - -
i _ (0.33%) S .
Total - - - 2,076.31 - -
(100%) - : ‘

Remarks <1 : Five (5) %of sea water volume of cach tank will be changed daily by fresh sea water.
<2 : Waste water by backwashing and cleaning of filtration material will be deposited in the sedimentation
tank and only its supernatant will be discharged into the sea by mixing with the effluent from outdoor
tanks.
<3 : In order 10 reduce the volume of waste water by backwashing cach lime, the filtration lank is divided
into 4 eclls, and cach cell will be backwashed twice a month.
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4] Estimation of SS and BOD) of scawater diséharged from the Vistors Center

Two kinds of scawater will be discharged into the sea from the Visitor Center.

* Sca water discharged daily mainly from the outdoor ponds

* Sea water used for cleaning filiration material in the filtration tanks (back-
washing)

SS and BOD levels of these kinds of seawater were eslimated as follows:

1} Estimation of SS and BOD of daily discharged sca water

As shown in the table above, the total volume of sea water discharged daily is
- 2,076.31 tons, of which 2,073.60 tons (99.87%) arc from the outdoor ponds and 2,71 tons
(0.13%) from the indoor recircutation tanks (in the recirculation tanks 5% of the tank water
is replaced with new sea water and discharged daily). SS and BOD values will be higher in
sea water discharged from the outdoor ponds to which sea water is supplied directly from
the sea, and the quantity of water discharged will be much greater from the outdoor ponds
than from the recirculation tanks. Therefore, SS and BOD levels have been estimated only
for the outdoor ponds, as shown in the table below.

SS, BOD Load of Scawater Discharge from Outdoor Ponds

o a b c d € f g h i j k- |
Water Water  Stocking  Wiof Fead-  Feed  Dry wi. Ash  Org.sub. Oz, $Sload BODioad
Vol circul.  density of eorganism ingrale amount  of feed waste  fday 1 day
Rate exhibit
organism
Fomula oo o @x9 - dxe (@) (02 (08 (3 (i) (A3)
Unit x 1000 timeper % <l ka <2 kg g I3 4 g 2 g
h day

OutdoorPA. 1 2400 1800 010 2400 200 048 16000 3200 12300 4267 7467 2845
Outdoor Pd. 2 4320 §8.00 0.10 43.20 2.00 0.86 28700 5740 22960 7680 13420 5120
Outdoor®3.3 3600 2400 010 3660 200 072 24000 4800 19200 6400 11200 4267
Total w032 - - - - - - - - - 32087 12232
Remarks <1 : Weight relative (o water volume
<2 : Weight relative to living organisms

Mean Values of 8S, BOD of Seawater Discharge from Qutdoor Ponds

a b k 1 m n o
""" CWaterVol.  Water  Daily SS Doity BOD  Daily S8 BOD
Circulation rate load load discharge vob.
~ Formule - -y oGSy o-o-o
Umlmjhmcslday g ‘ . g mgfngjL
‘Qutdoor Pd. 1 24.00 18.00 74.67 28.45 43200 047 007
Outdoor Pd. 2 43.20 18.00 ¥34.20 5820 777.60 017 007
Qutdoor Pd. 3 36.00 24.00 1H2.00 42.67 864.00 0.13 005
Total 103.20 . T32087 12232 201360 0.5 006

Remarks <1 : Weight relalive to water volume
<2 : Weight relative to living organisms

As shown in the table above, the mean valucs of $S and BOD of sea water discharged
from the outdoor ponds, which is the major source of water discharge, are estimated at 0,15
ppm and 0.06 ppm, respectively,
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Effects of SS on marine organisms al lower than 5 ppm are known only in the case of
cold-water seaweed {Undaria) and oysters. Unfavorable cffects of BOD at lower than 3
ppm on marine organisms have not been reported.  Although the SS and BOD of the
discharged water will fluctuate diurnally, i.c. increase during feeding times, the SS and
BOD of the discharged water are not expected to affect unfavorably marine organisms even
if the values become greater temporally. Therefore, it was concluded that the scawaler in
the outdoor ponds could be discharged dircctly into the sea.

2)  Estimation of S8S and BOD of sca waste watcr derived from backwashing of filtration
tanks of recirculation tanks.

It is known empirically that, when a filtration tank of a recirculation tank is cleaned or
backwashed after rearing live organisms for a certain pericd of time, waste water with SS of
150 ~ 300 ppm and/or BOD of 50 ~ 100 ppm is discharged. The maximum volume of such
wastewater per day in the case of recirculation tanks at the Visitor Center is calculated at 9.0
tons daily. All of this wastewater is kept in the sedimentation tank for 24 hours, and then its
supernatani water will be discharged into the sea spending another 24 hours mixed with the
effluent from the outdoor ponds.

Under such conditions, maximum S8 and BOD is estimated as follows:

SSmax =300 mg/L x (9 x 103 L) + (2,073.6 x 103 L) = 1.30 mg/L
BODmax = 100 mg/L x (9 x 103 L) + (2,073.6 x 103 L) = 0.43mg/L

Even though these loads are added to the effiucent from the outdoor ponds, the SS and
BOD values are still maintained at a low level of 1.45 ppm and 0.49 ppm, respectively. It is
considered that sea water discharged from the Visitor Center in the manncr described above
will not give harmful effects on organisms living in the sea.
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