4.3 Basic Design of Facilities
4,3.1 Layout Plan

(1) lelep _ .

The facilities at the Project site at lelep wnll be located on the iagoon sndc of the
norThwestem part of Likiep Island. ‘Within the selected site, there are pamculatly arge
trees atong the shoreline. In order to avoid cutting down these trees, an unpaved road
approximately four (4) méters wide will be made to function as an access way to the fish
landing jetty from the existing main road on the northeast side of the planned facilities. In
addition, the on-land facilitics will face the northwest in the same direction as the exnstmg ‘
copra warehouse (o harmonize with the surrounding scenery as shown below.
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{(2) Namu

The Project site of Namu will be located in the central part of Majlkm Island on the
lagoon side. A few small houses exist within the vicinity of the Project site and in order to
avoid these houses, an unpaved road about four (4) meters wide will be made to create an
access way to the shore from the main road on the east side of the planned construction
site. The on-land facilities wilt be built along this road. A layout plan is shown below.
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3) Ailingléplap

.+ The Project site at Ailinglaplap will border the channel connecting the lagoon and the
ocean on the western tip of Airok Island. There are large trees in the adjacent land
neighboring the south side of the Project site. An unpaved road four (4) meters wide will
be made to create an access way from the landing jetty alohg the shoreline to the exisiing
main road on the south side of the site. On-land facilities will be built in the same direction
as the cxiéting houses and__water_t_é’nk on the north side, in order 1o blend in with the
surrounding scénery. The Iaybili plan is shown below.

4'.'-:3_.2 Plan of Fa'cili_ti.es_
.( 1) Landing Facilities
1) Likiep
a) Plan
" - Quay wall; léilglh 10 meters, width 5.0 meters

~~As the topography of the area in front of the Project site inclines steeply down,
the front side of the quay wall will be placed near the shoreline Some dredging
will be carried out for the water depth at the quay wall to reach -2.0 meters.

- Connédfng bridge; length 5.0 meters, width 3.5 meters

. The b_ridgé connecﬁng the quay wall and the land will be about 5.0 meters long,
A width of 3.5 mieters will be provided in order to safely transport the fish and
other commodities. o



- Revetment; length 20 meters

A revetment will be constructed at the base of the connecting bridge to the jetty.
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b} Section Plan

)

The standard height of small quay in Jépan is is.0.5 - 1.5 meters high.er than the
mean high water spring. Such factors as the effect of wave height (1.1 meters)
and the convenience of loading/unloading at low tide were considered and a
height of 0.7 mctel.'s above the mean high water 'sp:'ing was planned for the height
of the quay. Consequently the height of quay wall will be 2.35 meteis ﬁ"_bm the

datum line.
Structural Plan
- Quay Wall

The quay waill will be supported by two rows of steel tube piiing‘(dia'meter
300mm x F4m) and the flooring will be pre-cast concrete slabs. In addition, in
order io facilitate convenient loading/unloading at'the low tides, steps will be

. installed at quay wall, -

- (-fonnectingr Bridge

The flooring of the connecting bridgc= between 'lhe.-ci.uéy wall and iand will be
- pre-cast concrete slabs, . | g
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- Others
*  Beacon Light

One beacon light will be installed on the quay wall in order 1o pinpoint the
position of the wall at night and to ensure safe navigation.

*  Fender
A fender will be attached to the front side of the quay wall.

#  Mooring Pillar

Two mooring pillars will be instatled on the quay wall and on land,
respectively.

2} Namu

The small barge which will be provided will be a FRP model, approximately 6m x
3m x 0.7m. In order to facilitate landing of barge, the bottom of both ends of the barge
will be sloped. In addition, a fender will be attached to the side of the barge and a ring
will be attached to the barge to secure the mooring line. An anti-skid treatment will be

done 1o prevent workers from slipping during loading and unloading.
3) Ailinglaplap

ay Plan

- Quay Wall; length 10 meters

A channel will be excavated at the reef about 60 meters from offshore waters to
the shoreline where a gravity type quay wall will be constructed. The gravity
quay will not be constructed like a groyne, but will run parailel to the shoreline to
avoid changing the topography of the shore as much as possible. Hence,
structurally and functionally, the quay's safety standards are improved and
construction is made casier. The length of the quay will be 10 meters and a water
dép‘th‘ of -2.0 meters on the front side of the quay wai_l will be provided.

- Channel; the width of lherfront.side of the quay wall is approximately 30 meters

to allow the boat to change direction; the width of the channel is 15 meters.

. A channel with a de_pth'of -2.0 meters will be excavated where a shallow trench

 currently exists to allow the boat to be brought about. This area will have a width
of 30 meters, running approximately 40 meters from the quay wall in the direction
of offshore. The width of the channel in the area where it runs into offshore is



approximately twenty (20) meters, and it will be gradually narrowed to 15 meters.

b} Sectional Plan

The siandard height of small quay.in Japan is 0.5-1.5 meeters higher than mean
high water spring. However, such factors as the effect of wave height (1 2
meters) and convenience during loadmg/unloadmg at the low tide were taken into
wnsnderahon Subsequcntly, the height of quay was set at 0. 7 meter higher than
mean h:gh water spring and 2. %‘i melers hlghe: than the datum line.
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‘¢)  Structural Plan

- Quay Wall

The quay wall wﬂl be constructed by laymg two rows of cellular blocks A
concrete wall will be p!aced from 1.0 meters above the datum line. T he land side

“of quay will be filled with the sand and gravel dug out during excavation.
Asa cc;untermeaéure against wave conditions when thé 'directilon' of the wind
- changes during September through November, coral rock will be laid on the left

- and right of the bottom section of the quay wall.
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- Channel :

’Ihe hard layer of coralhne gtavel and sand will be excavated -2.0 meters depth
by blasting. The slope mchnalnon at lhe edge of excavation is 1:1 with the
exception at the land side near guay wall where the inclination is 1:3,

- Others
# ‘Beacon Light -
One beacon light operated by solar power will be installed on the quay
wall in order to pinpoint the quay wall at night and to cnsure safe navigation.,

*  Fender
A fender will be attached to the front side of the quay wall.
* Moorihg‘ Piltar

-Two sets of mooring pillars one on the jetty and one set on the wharf will

be attacht,d respectweiy

(2) On-land Facilities
The Project building on all three islands will have the same specifications and
structure.
1) Plan
The facilities will be composed of the following:
Room/Facility o Purpose
Fish Stora'gé Ice making and storing fish products.
- . Battery Room Installation of solar storage battery, distribution panel, and emergeicy generator.
Work Space Collect, washing and sorting fish.
Office . "~ 'Organize bills, collection slips, accounting.
Store House .~ - - Store fishing gear and spare pats.
- Fuel Depot Store diesel oil and gasoline drum cans.
Water Tank Colléct rainwater.

Toilet
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The office will be located where it will have an overall view of the landing facilities.
The movement from the jetty will be short and simple. The fish storage room and the
office will face the work space for convenient handling of fish. In ordei' to collect rain
water from the roof to the water tanks, water tanks will be installed at the gable side of the
building. - AT A

Emphasis will be placed on ventilation and safety of the fuel depot. 'Tli'ei'efore. a wire
screen door will be attached to the depot. Since the work space will alsofunction as a
garage, two sides of the area will be enclosed to avoid the effects of the salty winds.

. The layout plan of the on-land facilitiesis shown below.
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2) Sectional Plan

The building structure will be a one-story building with a ceiling height of
approximately 3 meters due to such factors as _the troﬁicai aceanic climate and \:&ork space
for the repair of fishing gear and fish handling. The work space will be a partially enclosed
area bordered by the fish storage room, battery room, office, and storage. Open area and
wall area will be clearly separated. '

3) Structural Plan

As the structure is a one-story building with minimum load, it can be Supported by
the upper layer of coral sand and gravel. ‘Therefore, the direct foundation method will be
applied. :

The foundation and pi]lafs will be reinforced c_ohéréte’ and the girders and roof truss
will be wood. The compression strength of the concrete is 210 kKg/em? and a deformed
steel bar will be supplied as reinforcement, ' R
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4) Utilities
a) Solar Power System -

The electricity generated from the solar panels attached 1o the roof will be
directly converted by the inverter into an alternating current of 110V 60Hz which
will be used to operate the freezer and the lights. The schematic diagram for the

main electrical wiring is shown below.
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b) Freezer

Three (3) chest freezers with a 450 liter capacity capable of maintaining an
interior temperature of -200C to manufaciure ice required for fish preservation
and transport will be installed in the fish storage room. Each freezer will contain
8 to 15 ice trays (10 to 20 liters) and will be able to produce about 150 kg of ice at
one time. The ice trays will be as thin.as possible (within 10 cm) and will be
placed in the freeze_r at set distances apart in order to increase efficiency of the ice

making,.
c) Radio telephone

- An SSB adio telephone will be installed in the office for communication with

Ebeye, Majuro, and the transport boat and an antenna will be placed outside..
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d)

€)

3)

Lighting

Damp-proof and corrosion resistant type fluorescent lights suitable for use in

salt air will be installed.
Water Supply and Drainage

Water tanks (3 tons x 3 tahks) wi_il be_provided for each Project site which will
store rainwater collected from the roof of the building. Water from this tank will
be supplied to the sink in the work space and to the toilet facility.

Drainage facilities will include the sink in the work space and a Japanese style

- ceramic toitet and floor drainage will be installed in the fish storage room and in

the battery room.
Sewage Treatment Facility

- A septic tank and infiltration sump will be installed in front of the toilet. After
the waste water has been treated, it will be released underground.

Finished Materials

The following finished materials will be used in the facilities to prevent rust

caused by salt wind:

Location Materials
Landing Jetiy
- (Upper structure) - Cast-in-place concrete :
(Piting) _ __ Synthetic resin coated steel pile (only in letep)

On-Land Facilities

Exterior Finish

Roof =~ Corrugated aluminum sheet
- Quter Wall . Plywood with painted finish

Fixtures ' Alurainum glass fouver window, plywood flash door

Interior Finish ] .
Ceiling Plywood with patnted finish

Interior Wall Plywood with painted finish

Floor Concrete steel toweled
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6) External Work Plan

A four meter wide unpaved road will be built within the compound connecting
the jetty and the building from the main road which borders the Project site. In
addition, one street light operating on solar power will be installed on each island.

4.3.3 Equipment

The equipment thch will be utilized for the Project can be largely divided into
fishery related equipl.nen‘t'and equipment for use in the fishing villageés. Type and e]uantity
of fishery related equipment essential to ﬁshing and fish transport on each island were
examined. The type and quantity of equipment required for use in the villages were
examined locussing on transport equipment which will improve conveyance of
commodities. within the village. .

(1) Transport Boai

" The transport boat will transport fresh fish and other commodities from the istands to
the consumiption area of Ebeye and will carry rice and othcr daity commaodities back to the

outer 1sfands on its return tup

-In order-to:maintain low operating costs, the boat length was set around 15 meters
considering minimurﬁ required space allocated for captain and crew quarters, fish hold,
engine room, etc. The boat will be of maximum width for stable navigation in ocean
conditions of this area; and the boat should have a keel at the bottom. A boat which can be

easily repaired will be selected.

The bow will be given sufficient flare to heighten its seaworthiness. In addition, the
fish hold with sufficient space for insulated ice boxes will be provided by the Project and
will allow easy loading and unloading of fish products. '

Horse power of eng:ne shouid be minimum in order to keep the fuel cost to a
minimum, and the cnmsmg speed be apploxnnately 8 knots to transport the fish to Ebeye in

one day o ensure the fISh freshness



The required specifications for the transport boat is shown below. -

Overall length. _ - Approx.. lSmetels

Registered boat length Approx. 12 meters

Maximum hoat width . . o Approx..3.3 meters

Depth Approx. 1.1 meters

Gross tonnage Approx. 8 tons

Muain engine (diescl) Approx, 100 hp

Capacity
Fish hold 15 insulated boxes of 160 lnen
Fuel tank Approx. 1,500 liters -
Fresh water tank Approx, 500 liters

Cruising speed Approx. § knots -

" Cruising range o ' Approx. 600 nautical miles
Equipment :

SSB radio telephone, G. P.S. .
-Radar, Magnetic compass,
Barometer, Steering console,
Main engine control stand

(2) Fishing Boat (for demonstration)

A small and economical diesel '_FRP ﬁshing boat will be provided to supple_niem_ ih_e .
fish catch from existing local fishing methods. The foremost objective of this fishing boat
- will be to secure an economically viable volume of fish catch for transport to Ebéye'.
Therefore, fish will be caught by proven fishing me’tliods such as spear ﬁqllii1g,:drive~in
net, gill-net, etc. using this fishing boat. A total of three fishing boats, one for each island,
will be prowded ' ' '

The fishing boat will be of adequate fength to accommodate 10 fishennen, fishing
gear, and a small canoe used to collect the fish during spear fishing. Consequently, the
length of the fishing boat will be approximately 9 meiers. _'It will operat'e ona die'séi'engine
which is ideal in terms of durability and fuel economy. ‘Considering possible damage to the
boat by reefs the boat will be eqmpped w1th a screw which can be lifted up over the reef. It
will have sufficient power to maintain a caulsmg speed which will aliow the boat 10 travel to
undeveloped waters within the atolls w;thm the same amount of time it takes canoes to 80
to exlstmg f:shmg grounds (one hour) Based on the size of each atoll (mmor axis 5 to 15
nautical miles, major axis 20 to 30 nautical miles), the Cruising speed of the fi shmg boat .
will be set to enable the boat to reach flt;hmg grounds within a range of about 15 nauuca]

miles (half of an atoll) in one hour.
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(3

The specifications of the fishing boat are as follows:

Overall length- = - Approx. 9 meters
Repistered length . Approx. 7 meters
Maximim boat width " Approx. 2.2 melers
Depth Approx. 0.8 meters
Gross tonnage Approx. 1.5 tons
Main diesel engine Approx. 40 hp
Fuel tank Approx. 120 liters
- Crew - T 10 people
Cruising speed Approx. 15 knots
Fishing Gear

The fishing gears which will entail low operational costs, have a highly efficient fish

catch rate, and guarantee a stable volume of fish catch were selected. Such fishing gear

will be distributed on each island, since the initial objective of the Project is to secure a

stable volumie of fish catch for collection and the’re'by, help Project operations get off to a

successful start.” Fishing gear which will be utilized in Project operations are as follows:

1) A Set for Spear Fishing

2)

3)

In ;irder to fu'lﬁii the fish catch_\roiﬁrﬁe plarineci by the Project, 20 sets of spear

| .f“is:l-]'ing'g_c:ar will be pfovid_ed to each island for a total of 60 set for all three islands,

for the 10 fishermen who will utilize the Project fishing boat and other fishermen.

One set consists of spear, mass, fins, underwater light, etc.
Drive-in Net

Drive-in net is used to catch fish such as goat fish in the shallow waters near the
shore. Approximately ten people will surround the fish groups. Presently, coconut
leaves are used, but for the Project the following net will be used to increase fishing
efficiency. Two sets of the net will be provided to each island for a total of six sets.

-Multi-filament 50m x 1.5m Mesh size: 3 inches
Gill Net

This method requires the neis to be set around the edge of the reef or near the
shore towards offshore waters and the fish are then driven into the nets. Two sets
will be provided to each island and for a total of six scts.

‘Monofilament 50/m x 1.5m Trammel net; mesh size of inner net 2 inches



4) Hook and Line

Hook and line which hfive a high fishing efﬁcienc'y rate for catching bottom fish
will be provided for demonstration purposes, Four complete sets of hook and line
and one spare of hook and line will be _proVided for each 'islan(l.

5) Lantern for Flying Fish

There is a shortage of lantcn n for ﬂymg fish-and the gover nment of Marshall
Islands requested this equipment dm ing draft repoit explandtlon Kerosene type lantern
will be provided; six (6) for cach ls!and, and in total 18. Two (2) ofthem will be used

in the demonstration boat in each island.

6) Floatmg Type Cage

For temporary stockmg of live lobster and fishes. A2 meters X 2.meters x 2
meters net cage including one spare net will be provided for each island, in total of 6

cages.
7y Insulated Fish Boxes

700 kg of fish catch volume will be kept in 15 insulated fish boxes of 160 liter
_ capacny (equ:valent to 50 kg of fresh ﬁsh fbox). An equwalent number of tish boxes
will be lequue_d for the transport boat and a total of 60 boxes will be prowded.

8} ‘Scale

Two types of spring scales, one capable of measuring two to twenty pouh‘ds '
and another set capable of weighing, twenty to 150 pounds will be provided as a set
for edch :s!and A spare set w1ll also be mclude fol a totai of six sets foa the three

rslands
9) Rain Wear

Rain wear will be provided for the captain-and EHgilleer:'of the trénsp(')rt boat,
nine members of the three fishing boats, the three person in charge of island
operations, and the one personnel in charge of Sa]es on Ebeye for a rotal of 30

10) -Drums for _Fuel '

There is a shortage of drums, and the government of Marsh'all-lslands requested -
drum cans durmg the draft report, explanatlon Thlee 3 drums for diese! which will
be used for the demonstration fishing boat, tractor and emergency generator, and
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one (1) drum for kerosene which will be used for lantern will be provided at each
island. In total 16 drums including those for transport were planned.

(4) Equipment for Fishing Villages
1) Bicycle trailer
Used for fish transport on the islands. Two for each island, for a tolal of six

2) Compact tractor

Used for landing fishing boats, unloading/loadi'ng of cargo and other
commodities, and for road repairs. One set for each island, for a total of three sets.

3) Repair tools

Used for basic repair of the equipment provided by this'Projecl. One set for
each island for a total of three sets.

The quantity and type of equipment selected for Project is shown below.

Equipment List
Equipment . Quantity
'(l) Transport Boat (Ienglh.:_ 15m) 1
{2) Fishing Boat (length: 9 m) 3
(3) Fishing Gear
1) Spear Set 60 sets
2) Drive-in Net 6 set
3} Gill Net. 12 sets
4) Hook and Line 12 sets
5) Lantern 18 sets
6) Floating Cage 6 sets
7y Insulated Box 60 boxes
8) Scale 6 sels
9 Rain Wear 30 pieces
10) Drums for Fuel 16 sets
(4) Equipment for Fishing Village
1) Bicycle Trailer 6 sets
2) Compact Tractors 3 sets
3) Repair Tools 3 sets




4.3.4 Basic Design Drawings of Facilities
The basic design drawings of the facilities are shown in the following pages.

1. Likiep Collection Center
- Layout Plan

2. Likiep Collection Center Landing Facilities
- Plan , Elevation, Sectitonal

3.Namu Collection Center
- Layout Plan

4. Ailinglaplap Collection Center
- Layout Plan

5. Ailinglaplap Collection Center Landing Facilities
- Plan, Eievation,_ Sectional

6. On-land Facilities for the Three Coliection Centers
- Plan , Elevation, Sectional '

. Transport Boat (For Reference)

=]

o]

. Fishing Boat (Foi‘ Reféi‘ence)

v

. Small Barge (For Reference)
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4.4 Implementation Plan

4.4.1 Construction Condition

The following basic policy was 'ap‘p!ied' to the construction, -assuming the Project will.
be implemented under the grant aid programme of the Government of Japan. '

(1) The Project sites are divided into the three areas of Likiep atoll, Namu atoll, and
Ailinglaplap atoll; and the distances among these sites are far. Therefore, an
appropriate construction period will be set up to enable ratio_nal and effective use of

consiruction machinery.

(2) Experienced workers, construction materials, machinery, electrical power, water
' facilities are extremely difficult to obtain on the islands. Therefore, they will be
supplied and transported from Majuro.

(3) The technicians with specialized skills in sofar power system are already engaged in
the maintenance and operation of existing facilities and therefore were not available
for this Project. Hence technicians to install the solar power system will be brought

from either Japan or third country.

{4y As expiained above in (3), technicians re:quired for excavation and maintaining
construction machinery will be brought from Japan or third country.

(5) The availabilily of accommodalion for Project workers on the islands will be
thoroughly considered in planning temporary facilitics.

(6) Since there are no construction rel_éztéd technicians {¢ivil 'enginéers, architects,
mechanical or electrical engineers) within MIMRA, the implementing agency, the
technicians from the Capital Improvement Project Office (CIP) will act as the -

technical supervisors.

(7)  Official permission to bcgih construction will be obtained from the Environmental
Protection Agency (EPA) before ¢onstruction work is started.

(8) Anexchange of opinion and close communication will be maintained between
MIMRA, the Japanesc consultants, and the contractor. -
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2 Implementation Method

Factors which should be taken into consideration during construction are as follows:

Strict observation of the construction schedule and safety of consiruction workers,
construction materials, and machinery during transport from Majuro to each

respective island.
Measures to ensure safe handling of explosives.

Informing the people of the island about construction conditions in order to prevent

accidents to existing adjacent facilities and to third parties when blasting commences.

3 Construction and Supervisory Plan
Factors to Be Considered During Constraction

In order to facilitate smooth implementation of Project construction, the consultants

- will ensure th'at complete plans are made with MIMRA and other related agencies.

~The implementation plan submitted by the contractor prior to construction
commencement will be examined in detail to ensure that safe construction, quality

work, appropriate construction period, etc. are satisfactory.

Since the Project sites are scattered, the plan for temporary facilities, the plan for the
allocation of workers, and for the transport of construction machinery will be
examined carefully, and the plans will be implemented and managed rationaily.

Organization for Supervision of Construction

For construction supervision, the consultants will arrange to have a minimum of
two personnel, a civil engineer and an architect to carry out periodic supervisory

activities, _

In consi_dera_tioh of special work conditions {excavation of coral rock, blasting,
driving s_teél_ tube piling) and difficulties due to transporting machinery and
materials. o the islands, Prdjéé:t headquarters will be set up in Majufo to help
eélabl_i_'sﬁ a"C_o_’mm:uni!c'atioh'hethrk. A highly experienced, permanent construction
supervisor, civil engineer and architect will be placed there, in addition to an
electrical techni_cian specializing in elecirical repair (solar power system) who will
. also carry out training of a person in charge of maintenance of the facility. A



temporary office clerk will also be employed to oversee the collection and shipment
of machinery and materials from overseas to the islands during the iitial stages of
construction, and 1o prepare the headquarters in Majuro, ete,

4.4.4 Procurement Plan (Construction Machinery and Materials)

Although efforts will be made to utilize materials which can be obtained locally, most
of the construction materials will be imported with the 'ékceiitién'o'fzéé{rl‘d and grave! from
local coral mck Materials and machinery Wthh are locally unfamiliar will not be used due
to dlfﬁcultles in mamtenance The;efore known machmery and matenafs w11! be given

priority.

Supply, provision and transport of ll]dterial_s and machinery required for construction

are given below.

Item Marshall Japan Transport . . Reason
1, Co'nSt_ruc'tibh Miachinery
1) Excavating machine 0 Ship ~ Based on t':o'lhpari's;on of costs -
2) Generator ¢ Ship Based on comparison of costs
3) Small machinery - 0 Ship Based on comparison of costs
consumables o o
4) Others : 0 e - Locally supplied
2. Construction Materials -
(Civil work)
1) Steel pile, steel’ 0 Ship Local 's’@plj;'ﬁha?ai]ﬁblé
2) Beacon light 0 Ship Local supply unavailable
3) Sand, gravel O “ Local materials given priority
4j Cement, steel bar O - Local materials given priority
5) Fender Q - " Local materials given priority
3. Construction Materials 0 - " Local materials given priority
(Building work)
4. Facility Equipment _ _
1) Blectrical equipment 0 Ship Locat supply unavailable
(solar power sysiem . L
" 2) Water supply, sewage o Local materiats given priority
treatinent facilities ' B :
5. Equipinent '
1) Transport boat o Ship  Local ‘;uppiyiu}ié\?ail.abl:e
2) Fishing boat - - 0O Ship Local supply-unavailable.
3) Fishing gear o - Ship . Local supply unavailable
O ‘Ship

4) FEquipment for fishing village

' Loca! supply unava.n[ab[e'

g2



4.4.5 Implementation Schedule

An Exchange of Notes between the Governments of the Marshall Istands and Japan
will take place before the Project is implemented. Detailed design of the Project and
supervisidn of éonstruc.tion_'wiil be the responsibility of the Japanesc consultant company
and construction will be undertaken by a Japanese construction company. Project
implementation will commence after each paity signs a contract with the Government of the
Marshall Islands, The pel'finellt co.ntracts for the consultant and construction companies
will be issued upon approval by the Government of Japan.

MIMRA will take the required measures and smoothly carry out the construction
phase of the Project with the cooperation of the Ministry of Public Works, the EPA, and
other ministries. ' '

(1) Undertakings of Both Governments

The various responsibilities to be undertaken during the construction phase of the
Project are divided between Japan and the Marshall Islands as follows:



Work ltems Japan Marshall Istands

Phase 1 Phase 2

1. Sccuring of land . S C . 0
2. Clearing of site ) : o o O

o
<

3. Construction of road within site
4. Construction of facilities

@) Landing facilities

b) Transporl boat

¢) On-Land Facilities (including ﬁcezer)
d) Fishing boat

) Fishing gear

f} Equipment for fishing village

ooobqo-

5. Payment of commission for B/A 'Banl_:ing '
Armangement to Japanese foreign exchange . . o
bank : '

6. Import/Custom clearance
a) Transport cost to Marshall Islands
b) Tax exemplion/custom clearance ' 0
€) l‘ransport wuhm Marshall Islands ' ' '

1. 10 dCCOfd Japane‘;e nauomls who‘;e servnceq _
may be required in'connection with the’ supp[y : ' O
of producis and services under coniract eniry
into Marshall Islands and stay therein for the
performance of their work,

8. To properly and effectively maintain and use 0
facilities and equipment provided under grant
aid.

9. To bear all expenses necessary for transport and e}
installation of equipment not covered by the
grant,

10. To secure construclion approval, elc. O

(2) Tmplementation Schedule

The implementation schedule for the Project is divided into detailed design,

procurement of materials and equipment and construction of facilities.

1} Detailed Design
Tender documents will be drawn up based on basic design. The details of these

documents will be compiled from the detailed demgn technical specifications, structure
design, budgetary schedule eic. Detaxled discussions w1ll be held with the concerned

84—



agency of the Government of the Marshall Islands at the initial, intermediate, and final
stages of detail design; and the final documents will go 10 tender after approval by the said
government.

After detailed design has been completed, the pre-qualification of tender participants
{P/Q) will be conducted through the annouricement of tender in Japan. The executing
agency will invite particirpating firms for tender based on the result of pre-qualification and
conduct tendering in the presence of witnesses. The lowest tenderer will be the successful
bidder and will sign a contract for consty uction with the Govet nment of the Marshall
Islands, if the firm's tender is judged to be appropriate.

2) Construction aitd Procurement

The construction work will comnmence after the signing of the construction contract
and its verification by the Government of Japén. An optimum construction schedule will
be set up afier examining the actual schedule, temporary work, procurement of materials
and consllruction cbst, ete. of each construction work item.

The construction schedule will be divided into two phases and is shown on the

following page.



Jmplementation Schedule
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4.4.6 Portion of Project Cost Borne by Government of the Marshall Isiands

The Project cost to be borne by the Government of the Marshall Islands except for
land cost is estimated as follows:

Unit; US§$
Division of Operational Cost Phase | Phase 2 Total
1. Clearing land 1,624 3,248 4,872
TOTAL 1,624 3,248 4,872







5. PROJECT EVALUATION AND CONCLUSION






5. PROJECT EVALUATION AND CONCLUSION

5.1 Project Evaluafion

The objective of the Project is to narrow the economic gap between the outer islands
and the urbah areaS by' developing the existing fishery from the lrad_itional seif-sufficient
type,toa s(jurce of cash income by _implementing a plan 1o periodically supply fish
products from the outer islands to Ebeye lslalid where the population is concentrated.
Subsequently, this Projeci supports the foremost goal of the national development policy
of the Government of the Marshall Islands to develop the islands in order to close the
economic gap between urban and rural areas.

The Project does not incorporate the use of modern fishing methods with high
operating costs in order to secure targeted fish catch volumes, but rather supports and
strengthens existing fishing methods where the operation costs are minimal, Ope'ration
costs will be further reduced by the use of freezers utilizing a solar power system (o
maintain fish freshness, Fish products. which will be supplied to Ebeye will maintain their
freshness. Inaddition; other commodities such as coconut products, breadfruit,
handicrafts, etc. from the islands will also be transported to Ebeye. Fish products
transported 10 Ebeye will be distributed to approximately 9,600 people of Ebeye through
existing supermarkets and grocery stores. Consequently, it is anticipated that with
improvements in the supply and distribution of fresh fish, consumption of imported canned

fish will decrease.

_The benefits derived from Project implementation are outlined below.
(1) Direct Benefits

1) Increase of catch and value added fish by the introduction of fish transport
and marketing facilities

- With the provision of collection facilities and fishing gear on the outer islands
and introduction of a transport system between Ebeye and the outer islands, the
. fishermien on the outer islands will catch fish in greater volume than the quantities
_ cur_rcl_itly,har_vcsted for self-consumption. In addition, it will be possible to supply
__fish to Ebeye in which freshness has been preserved. Therefore, fish products from

the islands will have increase commercial value on Ebeye.

The annual volume of fish products collected from the islands is anticipated to
be approximately 50.4 tons and with the increase in added value, it is estimated that
annual benefit will be about US $50,400.



2)

@

D

2)

Increase in Fresh Fish Conswmnption in hbeye and a Dcmea‘:c in Conwmptnon
of Imported Canned Fish

The Project will supply 50.4 tons of fresh fish annually to Ebe_ye froth the outer _
islands and this is expected to contribute to an increase in annual consumption of
fresh fish of 5.2 kg per capita in an area with a population of approximately 9','6_00
people. It is estimated that the potential demand is 42 kg'in annual per capita and in
total about 400 tons on Ebeye. Although the vo]ume of fish supptlied by the Pioject
will satisfy only 13 percent of this demand, it is annmpated that the ijecl will help
decrease imported canned fish-consumption. A decrease in the consumption of
imported canned fish, will lead to saving in foreign currency. Itis eéstimated that 50.4
tons of fresh fish annually will replace about 26.7 tons of imported canned fish or US
$49,900 | |

Indirect Benefits
Increase in the Distribution Between the Outer Islands and Ebeye

Currently the distribution of commodities between i!le outer-isiands and the
heavily populated Ebeye Island is by inter-atoll transport vessel. The frequency of its _

_visit to the islands is-only once every three months.” When the Project commences,

commodities other.than fresh fish will be transported at a rate of two times a month

. between Ebeye and the outer islands on the transport boat. ‘Commodities such as

coconuls, breadfruu and handicrafts will be transported to Ebeye and on its return
trip, the transport boat will carry rice, wheat, sugar, kerosene oil, efc. With an
increase in the frequency of transport, the people of the outer islands will be given an
opportunity to increase their incomeé, and in addition obtain a stable supply of

necessary daily commodities.
Upgrading of the Fishermen's Consciousness on Fishery Activities

Traditionally fishery by the ldcal fishermen on the outer istands was carried out
on seif-sufficiency levels only,  However, with the implementation of this Project,
the objective of their fishing activities will be to earin cash incomeé; and they will be
required to become aware of importanf factors such as fishing tethﬁiques'and‘ﬁsh’
handling. Therefore, fishermen will be expected to upgrade their awareness of their

occupation and become indépendent.

“90% '
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5.2

‘Influence of the Project on Other Outer Islands

Opportunity, to:eam cash revenue will be given to the outer islands with
implementation of the Project and it is anticipated that the people of the other

| surrounding outer istands will be influenced to further their economic activities. In

particular, there are four outer islands within a 100 nautical mile radius of Likiep Atoll
and information on the Project will spread to these islands. It is anticipated that
economic activities will be activated by information exchange and transport of
commodities will become active among these islands with Likiep.

Conclusion

The Project has been concluded as an appropriate Japanese grant aid program, as it is

anticipated to contribute to Marshall Islands' foremost national objective of developing the
outer islands and to contribute 1o improving the daily life of the people of Ebeye Island. In
addition, it has been concluded that the executing agency is fully capable in terms of
personnel and funds, to cope with the management and operation of the Project. However,

in order to effectively and smoothly implement the Project, it is essential that the
Government of the Marshall Islands take responsibility in implementing the following

items:

_1)

2)

3

4)

Prior to Project implementation, MIMRA will be required to set up a supplementary
operating fund in the amount of US $5,000 and to prepare an annual budget of US
$12,000 as a supplementary fund to cover any future deficits.

Prior to Project implementation, MIMRA will be required (o thoroughly explain to the
people of the islands the basic Project contents, concrete implementing schedule,
expected economic results, and required actions to be taken for the Project and to
receive their understanding and cooperation.

MIMRA should select the essential and suitable personnel required for Project

implementaticn.

- One person in charge of island operations (collecting fish)
- One captain, one engineer for the transpoit boat

- One peison in charge of fish sales on Ebeye Island

-, One person in charge of Project supervising

During the initial phase of Project implementation, MIMRA should bring in
specialists in the field of fish distribution to strengthen Project implementation.



5) MIMRA and related organization should compile and analyze fish catch data after the
commencement of the Project and monitor resources in the Project areas. Based on
that, MIMRA should formulate fishing regulations such as protected areas, closed
season, mesh size of net, if it is necessary from viewpoint of resource management,
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Appendix - 1 Infomiation on Field Survey

1.1  Members of the Basic Design Study Team

(1) Basic Design Study: " :

Name  Speciality (Present Department)
1) Masao KISHINQ .. . Team lecader .. - :
L _a-,g(Research Division, Research Dﬂp‘ll‘ll]'l(:ﬂl Flshery Agcncy)
2) Takumi MATSUDA - Grant Aid Cooperation .
- (Grant Aid Cooperation Division, Ministry of Foreign Affairs)
3) Kazuo TANAKA Fisheries Development Policy
. . (Fisherigs Insurance Division, Flshery Agency) -
“4) Katsuhiro SASAKI Coordinator
e e eeeee e (Qecond Basic Design Study Division, Grant Aid Study and
Design Department, Japan International Cooperation Agency)
5) Tamotsu TOMIYAMA Fisheries Development Planner
(System Science Consultants Inc.)
6) Akira IMAI Fish Marketing Planner
(System Science Consultants Inc.)
7) Yukitaaka DATE Architect
(System Science Consultants Inc.)
8)'Shigeru IWASAKI Rurai Development Planner
(System Science Consultants Inc.)
9) Shinji OKADA Natural Condition Surveyor
' (System Science Consultants Inc.)
10 Hiroshi ABO Cost Estimator {Work in Japan)

(System Science Consuliants Inc.)




(2) Draft Report Explanation

Narme

Speciality (Present Department) :-

1) Kazuo TANAKA
2) Katsuhiro SASAKI]

*3) Tamotsu TOMIYAMA -

4) Akira IMAI

TeamL';e‘ader

.....

(Fisheriés Insurance Division, Fishery Agency)

Coordinator o L
(Kanagawa International Fisheries Traininig Centre,
Japan International Cooperation Agency)

Fisheries Developmerit Planner . -~ = = ™~
(System Science Consultants Inc.)

Fish Marketing Planner’

* (System Science Consultants Inc.)
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1.2 Survey Sehedule 5

. !) Basic De31gn Study .- .
(1/5)

Date _ Itinerary - .. .Description
1991 - PR
1. April 8 (Mon)
Official Government Membeis OM (Mr, M'ltsuda, Mr. Tanaka dlld Mi Sasak;)
Consultant Members: CM (Mr; Tomiyama, Mr. Imai, Mr. Date and Mr. Iwasaki)

Narita - » Guam Depamuc to Ma1 shaiI Istands of Study Team
2. April 9 (Tues)
OM+CM : Guam S . Courtesy call to Comulate Geneld! of Japan
s in Agana o ,

CM (Mr. Okada) Narlta -» Guam Departuie for Guam

3. Aprll 10 (Wed)
OM (Mr, Kishino)Narita - » Guam

OM+CM "~ = Guam-Majuro - Departure for Majuro -
4, April 11 (Thu S e e T B ' L
OM+CM Majuro Courtesy c¢all to Minister of F/A and R/D
5. April 12 (Fri) R Lo
oM o ‘Majuro: -0 o Meeting with R/D and MIMRA -
OM (Mr. Kishino) © Guam - » Majuro Depamlre for Majuro
CM (Mr. Tomiyama and Mr. Date ' ' '
Majuro - .. Meeting with R/Dand MIMRA
CM (Mr. Tomivama, Mr. Imai M: Iwasak: and Mr, Okada) L
Majuro: -» Amo - © Field suwey (Arno Flshmg Base)
6. April 13 (Sat) Lo e
__M Majuro - » Arno Field survey (Arno Fishing Base)
-» Majuro .. S
M (Mr. Tomlxama) :Arno - Majuro. -« . Field survey (Arno Fishing Base)
CM (Mr Imai, Mr. Iwasaki and Mr QOkada)
Amo Interview survey (Arno and Ine)
CM(Mr, Date) Majuro .. - -+ Preparation of site survey
7. April 14 (Sun)
M Majuro . Fle!d survey {Related facilities in Majuro)

CM (Mr, Imai. Mr. Iwasaki, and-Mr. Okada)
. Amo - » Majuro
CM (Mr. Tomiyama and Mr. Date)
Majuro -7 Preparation of site survey

8. April 15 (Mon) :
oM Majuro - » Kwajalem Slte survey

. -» Ebeye. .

OM i r. Sasaki) Majuro -»: lelep L Slte survey

CM (Mr. Imai and Mr. Iwasaki) |

Majuro - » Kwajaiem Site survey

- - » Ebeye
CM (Mr. Tomiyama and M. Date) x
- -» Likiep-; - Site ‘;urvey L :
CM (Mr Okada) Majuro thurai condluon suwey




(2/5)

Date Itinerary Description
9. April 16 (Tue) S
oM Ebeye : Site survey
OM (Mr. Sasakzl Likiep - » Kwajalein
- Ebeye Site survey
CM My, Imat-and‘Mr. Twasaki) e : :
- Ebeye Interview survey -

CM (Mr. Tomwama and Mr. Date)
Likiep - » Kwajalein
- Ebeye
CM (Mr Ol\ada) Ma_]LIIO

10. April 17 (Wed)
oM Ebeye- » Kwajalein
- Athng]ap}ap
OM (Mr. Matsuda) - _
CM (M. Imai and Mr, [wa‘;ak:)
Ebeye .
CM (Mr. Tomiyama and Mr. Date)
Likiep - » Kwajalein
- Ailinglaplap
CM (Mr Okada) Majuro :

11, Aprﬂ 18 (Thu)
oM A:lmghplap
OM(Mr Matsuda) i

<. -<Guam -
CM (Mr. Ima: and M, Iwasaki)
Ebeye
CM (Mr. Tomiyama and Mr. Date)
Ailinglaplap
CM (Mr. Okada) Majuro .

12. April 19 (Fri)
OM (Mr. Maisuda)
CM (M, Ima1 and Mr, Iwasaki)

o - Ebeye - » Kwajalein
: - Namu ) :
CM (Ml Tomiyama and Mr. Date)

Ailinglaplap - » Namu
' Natural conditlon Survey

CM (Mr. Okada)  Majuro -

13. April 20 (Sat)

oM Namu

Ailinglapl.ap <% Namu

Site survey
Nalural condition survey

Site survey .
Ebeye- Site survey -

Interview survey

Site survey

Natural condition survey

Site survey

- -Ebeye-» Kwajaiem

Departure to Guam'
Interview survey

Site survey

Natural condmon survey

Site survey -

Guam - » Narita - Arrival in Narita -

Intervie‘w surVey

Sxte sulvey

Site survey

CM (Mr. Tomiyama and Mr. 'Date Mr. -Imal and Mr. Iwasakl)

Namu
CM (Mr, Okada) Majuro

14. April 21 (Sun)

oM Namu - » Ma_]uro

Site survey -

Natural cond;tion survey

CM (Mr. Tomivama and Mr. Date,Mr. Imai and Mr Iwasakl)

- Namu - » Majuro -

CM (Mr. Okada) Majuro - » A:hng]aplap

_98_._ .
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Date Ttinerary - Description
15. April 22 (Mon) ; '
OM+CM - Majuro Meeting of tearmn members; Meeting with R/D,
: MIMRA; Preparation of minutes of meeting
CM (Mr. Qkada) Ailinglaptap © =« Natural condition survey
16. Aprit 23 (Tue) o
OM +CM Majuro Meeting of team members; Meeting with R/D,
R MIMRA, Preparation of minutes of meeting
CM (Mr. Okada _Ailinglaplap_- © Natural condition survey

1'7. April 24 (Wed)
OM+ CM Majurc Courtesy ca}l to P/A R/D and MIMRA
CM (Mr. Okada) Allmglap]ap -» Majmo

18 Apnl 25 (Thu). s _
oM Majuro -» Guam
- CM (Mr. Imai, Mr. Date.Mr. Okada and Mr. Iwasaki)
Majmo -» Allmglaplap ‘Interview survey and Natural condition
S osurvey .
CM (Mr Tomwama)MaJuro ~ Data collection

19. April 26 (Fii)

oM : Guam - » Narita ~ Courtesy call to Consulate General of Japan
: “inAgria, and Arrival in Narita
CM {Mr. Imai, Mr. Date, Mr. Okada and Mr. Iwasaki) o

Ailinglaplap © -+ Interview survey and Natural condition
_ survey '
CM (Mr. Tomivama)Majuro Data co!lect:on

- The schedule of consultant members is mdlcated below. -

20 April 27 (Sat) :
Mr. Iinai, M1, Date and Mr. [wasaki
Ailinglaplap -» Likiep Interview survey

Mr. Tomivama  Majuro. - ... Datacollection

Mr, Okada Ailinglaplap - . . Natural condition survey

21. April 28 (Sun)
Mr. lma;, Mr. Date and Mr. Iwasaki

Likiep S Interview survey
Mr. Tomiyama  Majuro Data collection .
Mr. Okada - Ailinglaplap , Natural condition survey

22. Apnl 29 (Mon)
Mr Imai Mr. Date and Mr. Iwasaki TRPEE TR -
. Likiep -» Utirik - Field sufvey of solar power system

Mr Tomlyé.n-l Majuro -~ : -+ Datacollection
Mr. Okada - Ailinglaplap ¢ . Naltural condition survey
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Date Itincrary - Description

23. Aprit 30 (Tue)
Mr. Tmai, Mr. Date and Mr. Iwasaki -
Utirik -»Majuro

MI.To:mllyafna Majuro .. . . -Datacollecti_bn -
Mr. Okada Ailinglaplap Natural condition survey

24, May 11 (Wed)
Mr. Tomiyama,Mr. Imai, Mr. Date and Mr. Iwasaki
Majuro Data collection
Mr. Okada Ailinglaplap Natural condition survey

25. May 2 (Thu)

Mr, Tomiyama,Mr. Imal, Mr, Date and Mr, Iwasak
Majuro Data collection

Mr. Okada Atlinglaplap Natural condition survey

26. May 3 (Fri) : :
Mr. Tomiyama,Mr, Imai, Mr Date and: Mr [wasaki :

Majuro - Data collection; Meetmg with loca!
. S ~government
Mr. Okada - Ailinglaplap ~ Natural condluon a.urvey

27. May 4 (Saf) S '

M. Tomlyama,Mr Imai, Mr. Date and Mr. Iwasak

_ ' Majuro - -7 .. 7 Datacollection . - =
Mr. Okada  ~ Ailinglaplap  ~~ ~ Natoral condition survey

28. May 5 (Sun) '
Mr. Tomiyama,Mr. Imai, Ml Date and Mr. Iwasaki
Majuro - - Meeting of team members
Mr, Okada Ailinglaplap Natural condition survey

29. May 6 (Mon) ' : .
Mr. Tomivama,Mr. Imai, Mr, Date and Mr.: 1wasak:

Majuro- -+~ Datacollection; Meetmg with: local
s government - :
Mr. Okada Ailinglaplap Natural condition survey

30. May 7 (Tue)
Mr. Tomiyama,Mr. Imai, Mr. Date and Mr. Iwasak:
Majuro -»Guam '
Mr. Okada - Ailinglaplap -»Namu \Iatural conditlon survey

31. May 8 (Wed)
Mr. Tomryama,Mr Iinai, Mr. Date and Mr. Iwasak

Guam. »Nanta .+ Courtesy call to Consulate General of Japan,'
o . Ayrival in Narita: - S ;
Mr. Okada ~Namu - . - Natural condl_uon survey
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Date ~ ltinerary Description

' -i- _The schedule of Mr. Okada'is .i'ndical{?d below, --

32. May 9 (Thu) ~ Nama- . . Natural condition survey
33, May 10 (Fri) . .:;:Namu_: S Natural condition survey
34, May 11 (Sat) | .N.a.!‘n-u Natural condition survey
35 Méy .12 (Sl‘il-l). Namu : B Nalural conditiéﬂ éurvey
36. May 13 (Mon) . “N'a'mu R Natural coﬁdition survey
| ’5’7May14 ("I—‘-ue.) .Na.imuu - i Natural condition survey
38.‘ M_ay_'ls (Wed) - Namu .~ : Natural condition survey

.39. M_ay 16 (;l"hu) Namua -$>Majur_0:

40. May 17,(Fﬁ)' : 'Majl_lro ‘-»Nalﬁu : Nat.urai condition survey
41, May "i:SIK(Sa.t) ; Namu | o Natural condition survey
42. May 19 (Su'ﬁ). félamﬁ- o Natmafccndiﬁon éurvey
43, May 20 (Mon) Namo - . Natural condition.survey
44, May 21 (Tue)  Namu . ... Natural condition survey
45, May 22 (Wed) Namu | 7 - Nz&ural c.zond.i.iion éurvey

- 46. May 23_(Tﬁu)_ _ Namu.-#Majufo :

47. May 24 (Fri) Majuro © - Data collection and analysis
48, May 25 (Sat)  Majuro Data collection and analysis
49. May 26 {Sun)  Majuro Data collection and analysis

50. May 27 (Mon)  Majuro -»Guam
51. May 28 (Tue}  Guam -»Narita Arrival in Narita

—101—



2) Draft Report Explanation

Date Itinerary

Description .

1991
1. Augustd (Sun) Narita - » Guam -

2. August 5 (Mon}  Guam - » Majuwro
3.August 6 (Tue) 'Ma;iuro

4. August 7 (Wed) M'ajuro
5. August 8 (Thu) Majwo

6. August 9 (Fri) - Majuro

7. August 10(Sat) Majuro —$>Arﬁo _
- Amo -» Majwo

8. August 11-(Sun) Majuro - -

9. August 12 (Mon) - :
(Majuro »Hono!ulu)

10 August 13 (Tue) Guam »Nama

Departure to Marshall Islands

Astival in Majuro; and Cowrtesy call to -
Secretary of F01e1gn Aftairs :

Courtesy call to Minister and Secretaly of
1014, and Meeting with MIMRA

Explanation and discussion of draft final:.
report; and Courtcsy cali and discussion with
R&D : _ ,
Discussion with MIMRA,; Preparation of
draft of Minutes of Discussion and Party held
by Team Members

Preparation and signing of Minutes of -+
Discusston and Party held by MIMRA

Visit to Arno Flshmg (,emre

Data coliatio_n

Majuro -»Guam: - Stay in Guam
Mr, Imai stay in Hono!ulu)

-Amvai in Narita

(Honolulu -»Narita) Supplementary survey
of Solar Power System by MR. Imai, and
return to Narita) . -
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1.3 Member List of Concerning Party in the Recipient Country

(1/2)

Name / Organizaiion : Position

Related Japanese Personnel

1. Consulate General of Japan, Office, Agana ' :
1) Masao Wada® * Consulate General

2) Yoshio Koshto Consulate

2. OFCF - : - R
1) Katsuji Fupta _ OFCF Expert (Majuro)
2) Kohichi Sakonju- OFCF Expert (Majuro)

AilﬂiOl‘ities Conéemcd in Marshall Islands

3. Ministry of Foi‘eign Affairs _
1) Tom Kijiner Minister

4. Ministry of Resources and Development

1) Brenson'S. Wase =~ | Minister
- 2). Donald F. Capel}e o L Secretary
5. M‘ihi's‘iryiolf.lhté}riof ahd Outer Islands Affairs
1) Luckner K:-Abner . . Minister
2) Carmen Bigler - fe Secretary
3) Danay F Jack R Chief of Outer Isldncls Affa:rs
6. Mmlsiry of Pubhc Affalrs
1} Amsa Jonathan Minister
2) Jackie Kijrik : ' Cost Inspector .
3) Gordon Madison - Budget Officer
7. Ofnce of Chief Secxetary S _ _ o
1) Johnson Riklon ' Assistant Attorney General
- 2) Jewon Lemari : -« Chief Planner

8. Marshall Islands Marine Resources Authority Director

1) Danny Wase
2) John Bungitak Acting Director
9. Marshall Is]ands_ Development Authority
1) Steve Muller General Manager
2) Don Piepgrass CIP Administrator

10. Environmental Protection Authority
1) Robert Kelen Managing Director
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Name / Organization

Position

11

12.

13

14.

15.

Miniét:y of Social Services
1) Zed Zedhkela

Office of Planning and Statistics
1) William Elderleamp

ADB Projéct Team -~

1) Robert E. Hood

2) Charles F. Greenwald
3) John A, Maynard

Authorities Concemned in Outer lslands )

I) Abon Jeadrik
2) David 1. Blake

3) Jeban Riklon
4) Maza Altari

5) Netab Zebty
6) Paul deBrume

.1 Jwaer Loeak

Private Sector

1} Samson T. Bellu
2) DBavid Tejada

3) Daniel Banning
4) Ramsey Reimers
5) John Smith

Chief of Food Services .
Association Expert

Senior Project Economist, ADB

- Consultant

Consultant

Cuy Managen Kwajalem Atoll Local
Government .

Controller/Rinance Duector Kwajalem
Atoll Development Authority (KADA)

" Executive Officer, KADA

Mayor, Utrik Atoll -
Mayor, Namu Atoll-
Mavyor, Likiep Atoll
Mayor, Allmglaplap Atoll

Marshalls Iinc.

Air Marshall Island -

Majuro Long Ling Fish Base Oper. atlon
Robert Reimers Enterprises Inc.

Pacific Marshall Inc.
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‘1.4 Minutes of Discussion
1) Basic Design Study
MINUTES OF DISCUSSION
BASIC DESIGN STUDY ON
' “THE PROJECT FOR' IMPROVEMENT OF THE FISH MARKETING SYSTEM
' IN THE OUTER ISLANDS

IN THE REPUBLIC OF THE MARSHALL ISLANDS

In response to & request of the Government of the Republic of the Marshall_ Islands, the
Government of Japan decided to conduct a Basic Des;gn Study on the Project for Improvement
of Fish Marketing System in the Quter Islands (hereinafter réferred to be as "the Project"), and
entrusted the study to the Japan International Cooperation Agency (IICA);

SICA sent to the Republic of the.Marshaﬁ Islands a study team headed by Mr. Mrsao
Kishino, Senior inspection officer, Research Diwii_sio_n, Research Department, Fishery Ag.ncy,
and is scheduled to stay in the country from April 10th to May 27th, 1991.

’i‘he Team I;eld discussions with the officials concerned of the Government of Marshall
Islands and conducted field survéys at the study area.

In course of discussions and field survey, both parties have confirmed the main items
described on the attgghez__i_ sheets, The Team will proceed to further Works and prenare the Basic
Design Stuﬁy Report.

| Majuro, April 24, 1991

e Y

Masao Kishino, Leader, Dapny S. Wase, Dirr ctor
Basic Design Study Team, _ Marshall Islands Marine
(Jicay : - Resources Authority,

Republic of the Marshall Islands
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Objectives of the Project: |
‘The objective of the Project is to raise the standard of iiv_ing_ in:the outerris:lands and to
narrow the urban and rural gap by enhancing incqme-generating fishery thfough |
estab;ishme_nt_.of the most appropriate fishery _related-i_nfrastructuxé_ to be recommended
by the Study.
© Project Site:

'The proposed sites for the Project are located at;
A)  Likiep, Likiep Atoll, |
B)  Majkin, Namu Atoll,

C)  Airok Ailinglaplap Atoll *
* (Project sites are shown in ANNEX-D)

* Bouj was found as the better locatwn for the prOJect site in Aﬂmglaplap Atoll by the
Team. (ANNF.X IH)
Executing Agency:
Responmble Agency: Mmstry of Resources and Development -
_ Implemenung Agency: Marshall Islands Manne Resources Authonty (IsﬂMRA)

Items requested by the Government of Marshall Isiands

The following items were requested.

A)  Loading and unloading facilities and/or equipment
B} Transportation vessel |

C) Cold storage w1th s#w_ L

D) Demons'trétibn' fiShihg"ﬁbaitf
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E) Fishing gear
F)  Equipment for fishing village
However, items for the Project may be differed depend upon the result of the Study and
Qill be finalized at Draft Repdﬁ‘ discussion.
5. 7 apan’s. Grant Aid Program: '. B
A)  The Government of Marshalil Islands has understood the system of Japanese Grant
Aid explajnéd by the team, |
B)  The Government of Marshall Istands will take necessary measures, described in
o ANNEX»H_, for smooth implementation of the Project on condition that the Grant
Aid Assistance by the Government of Japan is extended to the Project. |
6. .Sc'hedtrllike ot" ﬁhé Stﬁdy: o |
| A)  The consultants will proceed to further studies in Marshall Islands until May 27th,
1991, -
B) JICA will prepare the draft repori of t}ie study in English and dispatch a mission
| in order to explain its contents. |
C) - The Government of Marshall Islands will inform to the Japanese side the result
of discussion with Appra.isal‘Mission of Asian Development Bank on the Fisheries
Development Project, | _
}j) In case that the con'tenis of the report is accepted in principle by the Marshallese
| side, IICA vﬁll cofnﬁléte the ﬁnai report and send it to tﬁe Government of
Marshall Islands by September, 1991.
7, 'f‘echniéal Coo;*eraﬁon:
| The Mérshailesc side explained the need for assistance of Japanese experts as well as
technical training of. counterpart 'per:s.fOnnel in Japan. Another official request should be

submitted through diplomatic channels.

Fesne i o
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ANNEX-1

Project Site Map
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ANNEX-II

_ Necessary measures to be taken by the Government of Marshall Islands are as follows:

To secure the ownershlp andlor the nght 1o use the Pro;ect site.

To clear, levcl and reclann the Pro;ect s1te, when needed, prior to the commencement
of the Pro_}ect |

To constmct wall and fences armmd the Pro_;ect site,

To improve the access road to the Propct sne.

To provide facilities for the distribution of the electricity, water supply, drainage,
telephone line and other incidental facilities. |

To bear advising commission' of the Authorization to Pay (A/P) and Payment commission
to thé Japanese foreign exchange bank for banking services based upon the Banking
Arrangement (B/A).

To ensure prompt unloading,. banking tax exemption, and custom clearance of the goods
for thé Project at port of dissmbarkation.

To accord Iai)anese nationals whose services may be required in connection with the
supply of the products and services under the verified contract such facilities as may be
necessary for their entrj into Marshall Islands and stay therein for the performance of
their work.

To exempt Japanese nationals from custom duties, Marshall Islands internal taxes and

~ other fiscal levies which may be imposed in Marshall Islands with respect to the supply

of the products and services under the verified contracts,

" To maintain and use properly and effectively the facilities constructed and equipment

_under the verified contracts.
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i11. To bear all the éxpenses .oth'e.r.t.han tﬁose to -5& horne. by'thé,.Gr'an't, necessary for
construction of the facﬂiﬁes as well as for :the trans;brtatiodénd .i_nstailé..ti_bn of the
equipmcﬁt. | o

12.  ‘To coordinate and solve any matters related which may arise with third party and

inhabitants living in the Project area dunng implementation of the Préject.
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ANNEX-IIT

The Team found that Boyj in Ailinglaplap Atoll has the following advantages compared

with Airok, originally proposed Site-by the Government of the Marshall Islands:

1.

2.

ZR N

Calmness - as it is protected from the North-easterly winds.
Less reef - therefore less cost for the construction of the required facilities.
Near the Pass - therefore cost saving in the long-ran, mainly transport costs of

~ fish to the Ebeye market, .

- Additional benefits to the islanders - Curreatly the side is being used for the field

trip ships.  The site could be used to speed up loading/offloading of copras,

cargoes, and even passengers on available basis.
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2)  Draft Report Explanation i

MINUTES OF DISCUSSIONS
. BASIC DESIGN STUDY ON

THE PROJECT FOR IMPROVEMENT OF THE FISH MARKETING SYSTEM
IN THE OUTER ISLANDS'

IN THE REPUBLIC OF THE MARSHALL ISLANDS

In April 1991, the Japan International quperatj‘on Agency (JICA) dispatched a Basic
Design Study team on the Project for Improvement of the Fish'Ma_rketiﬁg System in the
Quter Islands (herein_aftef referred to as “the ?roject“) to the ReprLibli'c of the Maréhall Islands,
and through discussions, field survey, and technical examination.of the results in _Iapan, has
prepared the draft final report of the stu_dyf |
In order to explain and to consuit .thc Marshallese representatives of the components of
the draft final report, JICA sent to the Marshall Islands a study team, which was headed by Mr.
Kazuo Tanaka, Fisheﬁeé Mutual Insu@nw Officer, Fisheries Insﬁrancé Division, Fishery
" Agency, Ministry of Agriculture, Forestry and Fisheries, aﬁd stayed in the country from August
5 to 12, 1991.

As a result of the discussions, both parties have confirmed the main iterns described on

the attached sheets,

Majuro, August 9, 1991

)‘{W Jonaka . 5 PR A

Mr. K4zuo Tanaka Mr. Donald D. Capelle
- Leader : : Secretaty o
Draft Final Report Explanation Team Ministry of Resources &

JICA _ - Development
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ATTACHMENT

1. Componqntg of Draft F_inzq Report’ |
The Government of the Marshall Islands has agreed in principle the components of the
Draft Final Report produced by-the team.
2. The Marshall representatives requested additional equipment as follows:
(1) Appropriate light source to catch flying fish, with waterproof and battery powered
if available.
(2) Fuel drums *
* Nowadays, fuel drums are very much deficit in the Marshall Islands.
3. Japan’s Grant Ald Sy:stem.
E (1) The Government of the Marshall Islands understands the system of Japanese
Grant Aid explained by the team.
(2) The Government of the Marsﬁall Islands will take all necessary measures, described
in ANNEX, for smooth implementation of the Ifroject on condition that the Grant
Aid Assistaﬁce by the Government of Japan is extended to the Project.
4, Technical Cooperation in connectién with the Project
The Marshallese representatives pointed out the need for technical assistance of a
Japanese expert in.ﬁsh marketing and management of the transport vessel at the
:bcgirining of the opemtion.
The official request to dispatch of the expert in the above fields will be submitted

to the Japanese government through diplomaﬁc channels.

-7 -
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5. Further Schedule

The team will make the final report in accordance with the Minutes of Discussions, and

send it to the Government of Marshall Islands by the end of October 1991.
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ANNEX: Necessary measures to be taken by the Government of the Marshall Islands in case

Japan’s Grant Aid is executed.

Secure the ownership and/or right to use the sites for the Project.

To clear the sites prior to commencement of the construction.

;I‘o;s'écu_r‘e land for the storage of material and for tempor#.ry constructidn facilities at all
project sités._ .

To bear commissions to the Japa:_lgsc foreign exchénge bank for the banking services
b:;.lsed ﬁi)on thé Banklng Afr#r;ge;i;xént. -'

Exempt from taxes and take all necessary measures for custom clearance of the materials
aﬁd e{'].u-ipment'brou:glﬁt for the pféjéct at the port of disembatkation..

Accord to Japanese nationals whose services are required in connection with the
supply of produéts and services under the verified contract, such facilities as may be
necessary for their entry into and stay therein the Marshall Islands, for the
performance of their work.

Enﬁufc &at the facilities and equipmen't prbvided under the Grant, are used

for the a.greed' purpose and are effectually maintained.

Bear all the expenses, not included under the Grant, necessary for the

construction of the facilities and for the transportation and the installation of the
equipment.

Coordinate and solve any related matters which may arise with third parties or
inhébiténts living in the Project areas during implementation of the Project.

- 4-
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1.5 List of References

(1/2)
Title _ Source Year
1. General

D) Investor's Guide 1o the Republic of The Micronesia Institute Sept. 1989
the Marshall Islands

2) P:‘oépects for Economic Self- Centre for Southeast Asian Studies 1986
sufficiency in the New Micronesia  Occasional Paper No. 25
States '

3) Coral Recf Newsletter  University of Guam March 1983

4) Cdnstiiuﬁbn of the Marshall Islands ~ Micronitor News & Priﬁfing Co. May 1989

5) Ccnsus of Population and Housing  Office of Planning and Statistics “Aug. 1989
1988

6) Malsha[l Islands Statistical Abstlact Ofﬁce of Planning.and Statistics Aug. 1989
1988/89 ' : S

7) GDP, cte. . _Ofﬁce of Planning and ngltistics N Aug. 1989

8) First Five Year Devel()pmenl Pian Office of Planning and Statistics ~ Dec. i987_
1985-1989 : B L Co

9) Commercial Imports F_isca] Year 19880ffice of Planning and Statistics 1989
2. Fisheries |

1) Coastal Fisheries Deve!opmmt
Programme

2} Imports Amounts (C.LF)
3) Canned Fish Prices RRE o __  May 1991

4) 1992 Proposed Budget for Food Division of Food Services May 19_9'1
Stuffs for the Listed Schools - B R E

5) List of Poisonous Fish . MIMRA . 1987,

6) Quantity of Fugl per Regular Fleld
Trip of Microship ‘

3, Regicmai Data

1) Five Year Local Government.
Development Plan, Likiep

2) Five Year Local Goveriiment -
Deveiopment Plan, Namu
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Title Source Year

3. Regional Data(Cont.)

3) Five Year Local Government Pac.ific Concerns Resource 1984
Development Plan, Ailinglaplap Center
" 4) Business License Fee Ordinance of 1990 KALGOV Jan. 1991
5) The Property Tax on First Sale 1991 KALGOV March 1991

6) List of Wholesalers, Importers, ExportersKALGOV
7) KALGOV Organization Chart

8) PM & O Line Sailing Schedule

9) Kwajalein Atoll Coastal Resource Atlas

10) Fishery Development Project ADB Dec. 1990

4. Construction

1) Earthmoving Regulations May 1989
2) Eaﬁhmdving Permit Appliéati0:1 (Form
Sheet)

3 Social Security System Frésh Fish Social Security Administration
4) Price List of Construction Material MICC May 1991
5) Price List of Construction Material RRE May 1991
6) Price List of Construc.tion Material PMI May 1991
7) Labourer Charge Public Service Commission

| 8) Qil Price Mobil Oil Micronesia April 1991

5. Natural Conditions

1) Local Climatological Data, Majuro 1989 NOAA

2) Saul Price NOAA
3) Tide Table Marine Laboratory University Nov, 1990
of Guam

--117—






- APPENDIX - 2






pHBIST 94A3QqF U0 $2103§ AI8004H JOo HOT}BIO0T 1°% 314
sarqei pue saind1] g X1puaddy

"NYIO0-0i410Vd .

ISONTE HOUNND DS ANY MDD

T N :
HOOHIS GNY HOBNHD. : e
) ._...Emoz-/ .
Ugﬂ - - g L) - T3
"
¥auv
ST U.U“ Y g qu;a_,y
lu% N yivm
...n

NOLLYULSMIMOY LNINNUIACD |/\

0 =
wf..n ) ey
ONITYNG o
omwe  (CRgung ﬂu”U SUOH = .wnﬂl ) = WsIQ
GDD o u:a?, .-B ww s \
3DVHOLS HaLYM '.

il ﬂb ~.....mt.....|”.z

Ou@ x-% Clacy - : =
\ =N
+ 3940 1504 TOOHIS »

-OQ_UW QMY HOHNHD

JOVHOLS 1304 >:<»2w:w4m NG O..Il S /I.mO:m:Emm: 10

HONS FJUVAUYH MUV HOVIA A
5 . 57
wl__(mw.ﬁ!?« srons Nz T 3andi | A .‘9?.* BN (NDD .\
ROUIYAS AU i
N @
NOQIDVYT 1704V NIFTVIVY MM
,_m:.o H *

mw4¢wm.._OI_>> ! LIAYWEINS
dOMS 334400/ LINVUNYLSIH 4
.. AEIAO0HD ®
GN3D3T

—119—




Fig. 2.2 Ice Making Schedule

Dey

0 1 2 8 4.5 6 1 8'910_11 12 13 14

Shipping — : Fishing Shipping
v | | v %
150k 150 kg
Freezer A ——— -0 NS |
150 kg L 150 ke
Freezer B E . ' = : e 150kg
150 kg 150 ke | |
Freezer C s Rl ..
S . | I50kg
_ U50kg~ 150 kg (Melting)
Total To0kg -
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Table 2.1 Population and Annual Growth Rate by Atolls/Islands
(1984-1988)

Population Average Projecied Population
' : : - . Annual ‘
Atolls 1980 1988  Growth 1990 1995 2000
- ' o Rate (%)

Whole Countiy - 30,873.43,380 4.3 46,185 56,197 68,511
-A. Majuro 11,791 19,664 6.6 22,246 30,166 40,904
- : : 38% 45%: 48%: 4% -60%
B. Other Atolls 19, 082 23,7176 2.8 23,939 26,031 27.607

~1. Ailinglaplap 1,385 1,715 2.7
2. Ailuk - 13 488 2.1

3. Amo 1,487 - 1,656 1.4
4 Aur 444 438 -0.2
- 5. Bikini C - 10 -
.- 6. Ebon: - 887 7414 -2.2
--7. Enewetak. 542 715 3.4
8. Jabat Island 72 112 5.7
9. Jaluit - 1,450 1,709 = 2.1
A10, Kili 439~ 602 - 2.6
- 11. Kwajalein 6,624 9311 . 4.3
12 Lae 7 237 319 3.8
*13. Lib Island 98 115 2.0
14, Likiep 481 482 0.0
~15. Maloelap 614 796 3.3
'16. Mejit Island 325 - 445 4.0
17 Ml 763 854 1.4
~18. Namorik 617 - 814 3.5
19, Namu 654 801 2.6
20. Rongelap 235 - -
- 21, Ujae 309 448 4.8
22. Ujelang - - -
- 23, Utrik 336 409 2.5
24, Wotho &5 90 0.7
25. Wotje- 535 646 2.4

Source: Marshall Islands Statistical Abstract 1988/89
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Table 2.2 Copra Production by Atolls/Islands (1984-1988)
' ' Unit; Short Tons -

~ Atolls 1984 -~ - 1985 1986 - 1987 1988 (US$)
1. Ailinglaplap 427 433 958 679 692 (152,240 .
2, Ailuk 162 50 89 201 127 { 27,940)
3 Amo - 708 - 753 1,096 941 1,031 (226,820)
4. Aur 134 - 157 . - 252 265 158 ( 34,740)
5. Ebon _ 315 371 684 432 453 ( 99,660)
6. Enewetak 57 33 - 14 : - 37 (. 8,140)
7. Jabat Island 19 23 48 29 45 9,900)
8. Jaluit 169 386 - 604 352 305 ( 67,100)
9. Kili 53 3 1 - -
10. Kwaialein 12 15 13 29 24 (5,280)
11. Lae 44 62 .78 58 33 (- 7.260)
12, Lib Island 25 21 -7 43 ST 1L220)
13. Likiep 237 - 121 82 74 - 63 (- 13,860)
14. Majuro 262 260 209 172 261 (:57,420)
5. Maloelap 209 238 287 - 268 291 ( 64,020)
16. Mejit Island 172 60 150 208 166 (' 36,520)
7. Mih ' 411 586 746 588 . 729-(160,380)
18. Namorik 280 257 447 247 253 ( 55,660)
19, Namu - 162 - 132 482 . 239 282 (62,040
20. Rongelap 63 18 . - - - s
21. Ujae 63 43 81 66 45 ( 9,900)
22, Utrik 102 - 33 52 g1 - 86.( 18,920
23. Wotho 25 23 32 40 “28 ( 6,160)
24, Wotje 372 223 380 - 390 358 ( 18,760)
4,483 4,301 6,922 5,402 5,518 (1,213,960)

Source: Marshall Islands Statistical Abstract 1983759



Ta.l)le 2.3 Gross Domestic _Product (1982-1988)

Unit : US% Million

1982 1983 1984 1985 1986 1987 1988

Gross Domestic Product (GDP) 36,1 422 464 452 565 648 68.7

Gross Domestic Product (GDP) 33.3 385 41.9 41.8 519 61.5 652

at factor cost .

Net Domestic Product at factorcost  31.8 367 40.1 399 494 58.6 062.!
Compensation of Employees 20,1 223 235 258 3.6 399 431
Operating Surplus 10.8 145 165 14.1 178 18.6 190

Consumption of Fixed Capital 16 17 18 1.9 25 29 3.1

Indirect taxes (less subsidies) 2.8 3.7 4.5 34 46 33 35

Per Capita GDP (US$) 1,093 1,214 1,284 1,232 1,458 1,643 1,608

Annual Growth Rate (%) 8.9 11.1 3.7 4.1 206 106 -2

Source: Office of Planning and Statistics

Table 2.4 Balance of Trade (1982-1988)

Unit: US$ 1000
1982 1983 1984 1985 1986 1987 1988

Imports 18,777 17,503 22,608 29,176 30,571 33,541 33,764

Exports 2,225 3,143 5,5_22 2,691 1,159 1,918 2,108

Balance -16,552  -14,360  -17,086 -26,485 —29,4#2' -31,623  -31,656

Sou.rce: Marshatl Islands Statistical Abstract 1988/89
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LE.GENﬁ_' *
(O———» at flood tide
ID———»
P>

at ebb

LAGOON

OCEAN

5/18 10:1

: 5/22 9:52
[
Date l
1991.5.18,5.22,
Namu Atoll, Majikin Is. | i —
LAGOON
PROJECT SITE
s
51 1113
LEGEND -
. Zﬁy—————ﬁh)~ at ebb
‘Date - N
1991.5.1,
_ TO OCEAN
ﬁpocation'- :
"Allinglaplap Atoll, 0 100 200  300M
Alrok Is. )

3.2 Sea Current Near the Sites
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34 Results of Soil Drilling Test
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e paticles Weasiwlon [T N B O S
Silt size particles ~Sand asseseed fram rate '
Gravel size parricles of drilling sdvance if no
- Shell . - saple recovered. SHEET L,.,.0F .L..{ bROMD 242, 4,01
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(4./75)

HOLE
- o P
proJecT Tt trketing Sisten, Murstall Iotands | Ne PH 4
WV DR R Co T
Au” NVIRIERBER FeATURE NewAtell | LOGATION Mt GO-ORDINATES ...ome.
WORALRY CONBULTANTE LIMITED thi“ Island i . . A
L0G.OF DRILLHOLE ANGLE FROM HORIEONTAL _."DIRECTION 2. RL QOLLAR :.zi....
' T @ - . | pEFECT DESCRIPTION T
DESCRIPTION OF CORE . g Sx- 4 GORE asu:g . § . (4OINTS, BEDDINQ, SEAMS, SHATTER, SHEAR - foRI
S e u R i et B o | & AND CRUSH ZOMES, FOLIATION, SCHISTOSITY = E fwaterged
WEATHERING, ABLATIVE STRENOTH, Coloun, - | it | Z3 1 2155 ﬂ & atlituds. apaclag, contioully, roughnig, iniling, g gleve)tose] 2o
MAME, DEFECT TYPE, LITHOLOGIGAL FEATURES §§ @E E % [ Mo - w{g w | 3%
(bedding. fallation. minetatopy, camsnt #1c}, & N PR 5 o S0iL DESCHIPT!PN 3 - . g';‘,
STRAYIORAPHIG UMIT T RN T S : femu) (jf:'l:i}l"“"}’.d‘,‘n""“::;“: ‘gm‘:{c“)""“"' : 0 .
. &3 ;n‘;w?w:; ﬂm.-:-;P . grading, proup 4y B L
S S = T SPT !
lageen storm wash debris (bm_lli.ne sand. Med to conrse ) wiil.:
Ihite coralline sand & shell with shell frags < 3 mn and rare ) wash
- & gravel,  Uncerrented \ gravel < 15 m - drifh‘rﬂ
Pecaming finer with depth. 1y SRR ) 58,9008n
. 44
2-
17 o 71,9,10€2.3nm
HEES el th m\'éi 2.9-32n
21 - F-sand bemﬂng finer S 3,%12€833m
|2 | with depth,
4
/8 Aithcoralfmgt:fs<12nn58!0943m
‘| Increasing gravel to 5% <
B R T . ) s i € N H:*—-;y\
- Fi th )
ohite and ron corslline _ 21 |fies 22ma T saminesan
fory Sensitive ’ ’
&
) _ - Quick ': LO0B63m
7
0 - —with shell frags < 5m 3.6,0@ 7.3m
. e rare dells (mﬁml) < X long.
8 o
3,34083m
7 ;
? .
4 k. Lith \-f.rareg,rave}. {%5mi,1,3893m
1o boish dridl caly. No'wash retum
core not seen,
j2- © Ed of Bore = 11.7m
WEATHERING RELATIVE STAENGTH - DEFEGT LOG N
ORILLER: UW — Unwestharsd V8 — Very Stiong 7 s PROJEGT: Haf?’..f‘i‘.’u . roagep: IR Schbert
BOnBros. | e i 18 = Medwaiehy o —i a PR L0 R "- Bl 4 &/5/91
erataly wenthe: . —_ eiuiely siron : : gy it : i} pts reapnrens
I Moore T | e — Hlah'rwurmmd T MW—Mgdu:l:!;m:kn |F® B8 18 0 TEI dataeis, ”°LEN°--"-;1---T_---_-""!-" DATE: A3
. cwW— Comprnlciyvmlhmd Wo=Weak . . - i Daflasiv L Tl K
STARTED: o W_v"‘,w.k T |‘_ NI : 2‘ gl gg! mzl'w. Lmam, mAcmf?.
‘1 EXPLANATION ' S I e Y
SPT" Standard Penetration Test 'N' Blm/m mn (0 = &;ic :i-j:;t) ; : ORIGINAL SCALE
" Sand size particles v S Y (A'a)
%° Gravel size posticles " Hble cased to 9.3 m. R P
450 men Sy drill cuttings sheerved o -
‘ - betvien SPI's - . o SHEET' .1.....o.=.‘.... DRAND ; ”P?
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{(5.75)

YW AL S e

WORLEY QD_NBULTRNTG LIMATEEY

LOG OF DRILLIOLE

HOLE
No

BH S

FEATURE Liklep gioll . LOCATION Sl CO-ORDINATES ...

ANGLE FROM HORIZONTAL .%° . DIREGTION ... L. GOLLAR .52

1wy

| DESCRIF gl lul’ foeenl o { | DEFEGT DESCRIPTION
SCRIPTION OF GORE 21 o B conefi §lo {2 | LOINTS, Besoina, Seds, sirren, siuean pRILL
WEATHERING, IELATIVE §TAENGTH, SOLOUR By B loss| 18| 3u AND CAUSH ZONES. FOLIATION, SCHISTOSITY — E L [ATER uarert
1 N ! 3 3 ;'E = & {vFr E RE 20 E &liltude, 1pacing, conlnuliy, roughnans, Intliing, O FLEVEL 1055 g o
NAME, DEFECT TYPE, LITHOLOBIGAL FEATURES §§ a E o X & 35 | osd 2 9 % | 52
{beddtng, oNsllan, mineralogy, cemant aic}, el & ; § SOIL DESCRIPTION & 2y
STRATIGRAPHIC UNiT R e e | B {cms) {comlatency, retallve danyily, walar conlenl, o R ECE]
3 ; m“?gi L olal® ‘- B Sy, [ Planticlly, grading, grovp symbol ate.} 0—160
il & W £ ™ - Data
i Stonm Wash [ebris QoralHre Gravel < 160 mn o d f};}‘—
White and tan coralline b E wash
Sort and gravel. Decreasing 2 Y
gravel vith depth. Unceented L ??‘3 L %67810m 3
13 l L Coralline Sand and Granel,
o Tnterbedded 20 mm to 20 m
‘Ha v s Sand fine - red. gravel < 25 me
= 1] 2/ te Dense with rare vesicles 6,8,4820n
. A R and worm holes
12U o
SO (-Sand becoming fine - conrse
. 3-8« 6680300
A3 o5 6,
1410
HHa o
H s hith rare shell < 5o 7,7,9€660m
s g,
8 <, ~5.3 m gravel black statn ~ 1,8,10 € 5.0n
i . gravel content decreasing with
. - depth
64 ., ~Cempact 4,14,13 8 6.00
|27 Q. :
13 7 -Q B —with rare gravel 57.687.0n
- 4]
16 ¥ '
6,7,9880c
[{re i1
57,9890
2! 7,10,11 8 10,0}
]
12 VA4 2,57€11,5mn
1.1 T
) E By of Bore = 20w .
T WEATHERING RELATIVE STRENGTH - DEFEGTLOG . ’ Sehube
ORILLER: U - Unwasthered ¥8 — VeryStiong : rroJecr: LkjepAtoll Loagee, Do Schubert
p &-os : W — Slightly wealhsred § — Strong } apacing ol BY
. Brown Bros, MW < Moderstaly wealh bad 1S — Modsralaly atrong 3 temsl ot s 3 oare. 50 -
o L MY ity e sheced Vit = Hodarshly watk 88 2 o B delects T L L T
STARTED:; W'““’“'“P’"‘-.’f_""“"."" vg-:t,“’.',;“w“k o o g 88l Duew reNaTH 20 TRAGED: sevecrrurvennsnns
EXF'LKNATION .............................. CHEGKED; ..,
SPT = Standard Perotration Test "K' Blow/20 me COREBOXES: .....L...0... ORIGIHAL SCALE ..i......
e Serd size pariticles ~Hole cased to. 11.5m 50 N ’
Dﬁ-lLL o057 Gravel size particles ~Hagh drill cuttings obsarved RTIT Pt NN
Gﬂitod}'ill b Sell between SPT's -
NSOy T sneer ! Lor.) fpaano. A2 D406 0L
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3.5 Climatological Data B _ ' (1/4)
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PRECIPITATION 1S MEASURED N TNCHES, SCALFE IS NON- LINEAR. ' . .
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M'].GI’I—“E‘,ORQI,'.()GLCAL. DATA - T'OR 1989

(2/4)

MAJURO, MARSHALL 1SLANDS, PACIFIC _
LATTIUDE - 7%05¢ N LORGETUDE: 371 °22¢€ ALEVATION: F1. GNND 10 BARD TINE ZONE ! 1800 HETE MOBAN: 40710
o ' JAN MAR MAY {JUNE|JUL Y| AUG ) ¢ OcT | . |_YEAR
TEHPERATURE °F .
Averages : . .

-Daily Marimum 855 86.0 g6.1 [ " BL.O0| 6.1 U6.4 B Al 3
Daily Hlﬁ!mnm 5.5 %2 5.5 799 4.9 15.4 5.0 hY
Honihly .5 /.4 an n 810 fin . 80 .19 g1 .6 B0.9)

-Honthly Ueupl 1.4 3.9 MR M2 "o Mo .4 5.0

Extremes ) . .

-ttighest 87 | 87 88 48 L a8 90 30

~flate 5. 30 b 19 26 28 27 NOY 22

-Lowest 72 70 72 12 ) 12 72 10

~Date 9 4 | 11 29 21 t4 JUL ??

DEGREE DAYS BASE 65 °f: .

Heating 0 1] 1] o Y 0 Q n

Cooling. - 408 492 aq9 | 4ea| 4mm| 499 521 5911
% OF POSSIBLE SUNSHINE bh 67 63| s1] s2| 73 52 b3
AVG. SKY COVER {tenthsl -

Sunr‘lse = Sunset 1.8 1.6 9.2 8.2 5.8 8.7 8.5 8.7

ht - Hidnight 7.8 7.6 9.1 1.9 8.7 8.6 8.4 8.5

NBHBER GF DAYS: :

Suneisa to Sunset : -

-Clear .. 2 1 0 0 \ 0 0 0 0 q

-Portly Cloudy 9 12 4 3 7 b 21 8 3 19

~Cloudy 20 17 28 22 25 24 23 7 282

Precipitation
01 inches or more 23 21 2h 21 21 23 21 27t
Snow, fce pellets -
1.0 inches or more - o] 0 0 0 0 0 0 4}
thoundaratarms n 3] > 1 4 3 7
Hnavy Fog, viaibilily
174 mile or lass 0 tl n f) n 1] f 1}
Tempe}a!ure of .
-Hax jmum E :
30Y and above 0 0 0 0 o] 0 1 5
322 and belnu 01 ] ~ 0 0 4] 0 0 0
-Hinirum :
12° and belown ] 0 0 0 0 0 0 0
0% and below 0 ¢ 0| o0 o 0 0 0
AVG. STATION PRESS. Imbj }1008.1 10095 1009.5 10105 HO09 .8 [100%.8 10093, 1 10071
RELATIVE HURIDETY 1%) '
oo 0% 83 £ B w| | @ 32 %
our . 83 83
Hour 12 (Local Tiae) 77 75 a1 78 79| 18 75 81
Hour 18 80 79 84 82 82 80 81 84
+PRECIBTTAPION "Tinthas) :
Hater Equnvaienl

-Tatal 7.5 4. 76 11.1 7.20{17.44 [ 10,34 16.43 |34 23
Grealest 124 hr&F 1.450 1.34 1.98) 2.75) 4.02] 1.5 4.70 20

-Date 2-10 5 b 1617 1! 122829 27 22-23 OV 18 1%

Snon, [ca pellels :

-Tote 0.0 0.0 0.0 0.9 0.9 0.0 0.0 n.n

~frestast l24 hrsl 0.0 0.0 0.0 0.0 0.0 1.0 0.0 00

-Date

HIKD: :
Resul tant
- -~Bireciion (1] 068 (65 068 072 073 076 083 Dk
-Speed Imph) 29 10.7 12.3{ 10.1 7.2 5.3 3.2 8.3
Average Speed {mphl 3.3 11,5 12.91 10.8 9.3 7.6 6.8 0.2
Fastest UE .1 Him, Lo B . '
~Birection (11} .. 06 {6 07 07 06 0b 11 06
-Spesd lmphi 28 24 25 23 29 23 24 28
- -Date 21 9 27 21 13 21 14 JAN 21
Peak Gust . .

“Direction 111} NE £ NE E £ £ E NE

-Speed lmph! 5 32 37 35 40 32 40 40

-Dste 28 3t 14 12 13 25 14 Qe 23

111} See Reference Hoies on Page bB
Page 2

—137~




NORMAILS,

MIANS, AND

MAJURO. MARSHALL ISLANDS, PACIFIC

VEHF

EXTRIMIETS

(3./4)

HRRH: AN

]

ar firfarence Hotes an P..nqn hLB.
Page "3

—138—

LALITUDE:  7°05°'N LOMGIIUDE - 171 920 | FLEVATLON: F1. GRND m_nhnn’ f FOHE: 1ROF HEIR
L | Ja JAN D E LB VAR | ARR T MAT L UNLY I YEAUG | SEE S 0CT OV DLE | YEAR
TEHPERATURE Df h :

Normals C - o ’ : ’ -
~PDaily Havimum -B4.7 85,1 B%.31-85.2] 8%.14 85:51.8551 859 B 01.8.01 85618501 B5.1
~Daily Minimum 7h.7 7.0 16.9 16.5 h.e] 6.4 .4 LR B ) 6517166 6.8 Ih. b
-Henthly 80.7 81.1 B1.1 80.% B_I..O R1.07 8y, 8V. 3| 8t 3} 813 /M v _30.3 FLA |

fxltemés - : ) . .

“Record Hu}h‘"l 31 B2 80{ 87 89 90 89 9 31 0] k] an ] 90 ‘N
“Year 1979 938 1988 1983 1986 § . 198L 130 § 168 1983 § 1958 (RS 19491 AUG 133
-Hecord Lowest 3Mp . k9 0 7 ] 107 70 7 I 71 70 n 7a )
~Year 1958 1785 1981 1985 1985 1958 1989 lqﬁfa 1989 1"!3'1 |?B'1 1984 JRN 1'% ‘3

NORHAL DEGRFE DAYS: : . _ : :

Heating ibase 65°F1 |. 0 0 0 n [y 4] 0 Y 0. N ¢ 0 n
Cool ing lbase.E:SOF! 487 151 499 417 490 180 496 50% 4_3') Lo an3l . 413 LR

X OF POSSIBLE SUNSHINE | 29| 62 64| 6| 58 59( ss| s&{ et] 51| 55| 54| 54 59

HEAN SKY CU‘IER [tenthsi ) . : R
- Sunris - Sunset T 33 B.&, 8.1 R.4 8.6 8.6 8 b fi.b 8.4 8.6 8.6 8.} B.7 B.&

HEAN NUHBEH OF BAYS: : Sk e - ) . : '

Sunrise lo Sunset : : . : : : ) = e
“Clear 33 0.9 g 12 0.7 0.7 0.4 (LN IR I R 091 08 (L5} 0.0 SR
“Partly Cloudy X ] b.h 1.5 7.3 [19%:] k.8 LB £, §.t -bh.1} f. Gh Bl Hy 4

p “Cloudy 33] 2385 128y 2.5 225 235 231 2421 22.2| 2.8 235 2201 24 san
racipitalion : . : B ’ . :

0% inches or more |'3%] 17.3] w6l y8.2] 21.0] 23.4) 242 25| 23.4} 226 23.6| 23.1 ) 220 PR L

Snow, lce pellels . o
1.0 inches or more 35 .0 0.0 R 0.0 0._0 0.0 0.0 0.0} 0.8 [GN)] 0:0] 0.0 0.0
Thunder s torms 19 0.2 os! osl os| ol 19 vl 7| 28| 22| 24 10 .4

Heavy fog Visibility : :

114 mile gr ltess 20 0.0 D.0 Q.n 5.0 6.0 n.o 0.0 0.0 0.9 0.0 on 0.9 no
Temperature

-Hax imum . : . . ) .
90° and above 35 0.0 Q.4 G.¢ .0 0.3 0.9 0. 0:3 0.3 0.5 002 0.t 1.4
12° and belon kLY 0.0 (L] 0.0 0.0 0.0 n.Q n.a 0.0 0.0 n.n 0.0 D.¢ 5.0
~Hinjmum : . : - . .
32° :nd below 35 0.0 0.0 0.0 3.0 0.0 0.0 Q.0 0.0 0.0 0.0 0.0 n.ajl 0.0

_ 0% and below | 35| 00| olo| oo 0o ool ool oo| oiv] oo ool el o0 00

AVG. STATION PRESS.Imbi | 12{1008.8 [it02.:3 [10n9.5 [1609.3 {1009 6 1r~m 4 [1003.2 [1009.5 11009.3 ponn 4 fioon. + [imon.s | 10m3 1

RELATIVE HUMIDLTY (%) : - L ] : o

Hour QO 33 80 - 80 3] 831~ 84 B4 81 @2 a2 82 82 2 82
Hour 06 I 1 tima} 31 ai B8O 81 - B4 -85 85 84 B4 83 93 83 82 83
Hour {2 '-°¢@ melt 34 75 74 14 117 78 18 Fiil 17 It 16 1 17 7y

Hour 1R 13 ] 17 78 B0 8 - An 0] 8 n M| ay e .41

PRECTF’ITRHOF! imeﬁh‘l _ ._ _ :

Hater Eguivalanl . : : .o . v
~Hor mal 99 [ B VP P12.32 1 1204 F 12,65 {46 ] 1, c-’l 34200182 13700
-Heximes Monthly 35021971 18.34 | 18,511 3101222313763 12107 119.98 1 21,111 24.26 | 23.56 | 24_80 31.10
-Year 1961 1957 1955 1971 1956 1975 1987 1986 1961 1995 |- 1178 1958 | APR 1924
~Hinimum Honthly 35 0.78) 0.40| 0.66| .97} $.49] 5.40|.5.34 L33 6,428 111 ] 4,531 2,281 040
~Year 1973 1970 1983 1983 1983 1984 1961 19%9 1984 196% 1972 1957 | TEB 1970
“Haximum in 24 hre, 351 9.571 628 B84 663} 5.86] 7,39 S5.86] 5.29| 5,767 B.74| 10.01 (17.88] - 17.@8
-Tear 1961 1957 1972 1973 1962 ] 1983 1387 1986 'I‘iq? 1374 1957 1972 | DEC. 1972

Snon, lce pellels - : ) i : . .

'?ax}mum Honthliy 0.0) ©.0 0.0 0.0 0.0 0.0 0.0 0.0 8.0 0.0 0.0 0.0
-lear S T s 3
-¥aximum in 24 hrs | 35 0.0 0.0 0.0 0.0 0.0 0.0{ .0.0 0.0 0.0 0.0 0.0 0.0
~Year : ) -

HIND: : ] . . _ . E
Hean Speed Imph) 29 12.8| 13.6( 3.1 12.1 11,21 10.0 8.5 7.4 7.1 7.5 #8.3}) 12.4 04
Prevail Dnreci-on . . . : ’ : St B

through ?9 EHE ENE ENE ENE ENE £NE fRL ENE E- 3 t ENE ERE

fastest M3 Ie . T e - o C . . R -
-Direction 1) 3 H E NE| . E N3 ©RE £ NH £ £ CSHY Y E H
-Speed (MPH) 3] 47 b 5 36 .35 Bl 38 3 33 36 38 45 G T
b F:Tgsi- 11988 19R27) 1959 1963 19621 1964 1973 F 1986 13731 14985 | 1982 1973 | JAN 1988
eak Gust L : ‘ - ) . 2 ;
-Direction (1Y) & H £ t NE NE E |3 NH £ E SH P . H
-Speed [mph! b 52 3 40 3% 37 40 407 38 19 41 -39 43 52
~Date 1588 1984 1_986 19897 1989 1984 1989 1986 1954 1985 |- 1384 1388 | JAN: 1988
C



PRECIPITATION (inches)
FEB

YEAR

BEILE
19614
1962
1963
1964
1A
17FEd
'3/
1738
1969

1970
tar
tar2
1973
1974

1375
1976
£ 7
1978
1979

1980
1381
982
1983
1984

1385
1906
1987
19488
1113

Ftree o o
Mean

AVERAGE TEMPERATURE (deg. F)

JAN

9.

—-—y
- =

e

-
~HEOO OONOD CWNAWM =000V TG~

@

17

.97
5%
.46
A0

.05

ad]

.8y
.38
.22

|

.

Soue

=W FORLAR NINDIW W= NS~

o

B0
.50

15

W57
.19
3
A2

vy

1
i

h—x

-
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&

MAR | 7
v

TUNMNA W—DON =hO

-
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=

A
Sre Relference Hotes

_. _.
P LDD Bmwde wa IO 7
- )
>

13

122

JUNE [ JULY
3T iA90
V3990 5,39

7.4 (.11 02
11.96 {11,673
11,14 1867
11.4% 1 4.0

), AN [ B
. 981 149/
16.07 11,39
13.01 16.65
10. 66 .73
13.42 | 15 .49
14.86 | 14 .76
12.23 .29
13.66 | 12.48
1763 | 14.23

3.3 | 16.78

a8.37 10,88
10,70 ] 16,25
13.23 6.67

6.73 a.48

5.43 ] 16.53
1.98 1 11.66
14,457 12.58
5.40 9.35
14 .67 13.18
15.8911 12.09
1476 2117
F_11114.33

70N 17.44
11.97 13.0%

- MAJURO, MARSHALL ISLANDS, PACIFIC
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YEAR] JAN | FEB | MAR | APR.| MAY [JUNEJULY | AUG | SEP
1260 81.0" b gt.5 ag .2 806 | 806 at . gt .2 81.7
1361 81.3 81.8 82.6 81.7 81.5 g1.2 gt.& g1.3 a1 .1
1962 80.9 81.6 80.7 81.7 B2.2 81.3 a1.2 B1.8 81.0
1963 80.5 80.5" 80 .7 821 82.3 81.8 | 81.7 g2 .2 92.8
1364 81.8 8t.6 81.3 g81.4 811 80.7 80 .8 /0.8 80.5
1365 80.2 80.5 8g1.5] 81.3 81.0 81.2 80.7 B82.1 8i.3
1966 81.0 81.3 81.3 a0 .7 B1,7 81.7 81,9 82.5% 81.8
- 1967 81.0 80.8 a0.2 ar.2 82.0 g1.3 81.4 B82.2 82.0
1968 B81.1 81.4 80.3 80.6 BO.8 1.1 80.9 81.4 81.8
1969 80,1 81.1 81.0 80 .7 81.5 ‘81.2 80 .6 81 .6 81.6
1970 81.2 82.0 82.0 82 .1 a41.5 80 .7 81.1 80.8 81.1
1971 B0.6 80.9 80.9 79.5 80.0 80.2 80.5 B8O . 1 /0.8
1372 80.2 80.9 80.8 80.8 81._2 81.5 80 .9 ai1. 2 81.3
1973 80,9 81.8 81.6 e81.3 80. 6 30.8 80.9 80.8 0.2
1974 79.%2 80.8 80.8 B0.5 80.8 80.6 80.7 81.0 80.9
1975 80.4 B81.0 ‘80.7 80.2 80.5% 79.7 79.7 79.9 80. 0
1976 79.4 79 .4 17,6 9.5 80.0 80Q.0 80 .0 80 .7 8904
13?27 B3 a1.1 81.% | HO.S 3.1 81,2 fin 3 81,2 8621
1971 g1.2 11 1 ‘R LG gy fi 5 LITE Y] fin . 4 fry t 371 .0
1911 71,2 fit.n I 1 7 310 H1.n H NN e 1 nr.n
1380 81.14 1.3 B1.3.| 81,86 B81.5 81.13 81.5 81.5 81.7
1981 81.4 81.5 81.0| 80.9 81.4 g2.0 80.8 81.1 82.0
1982 80.% 80,7 80.5 | 81.8 81.3 81.3 811 B81.3 81.4
1983 80,V BO.S 81.1 82.2 82.0 g1.4 81.3 82.2 81.8
1384 80.6 BD.6& 82.0] 81.9 B81.5 8a.3 80.6 at.1 g1.2
1985 go.e| s0.3| so.7] v@.8| w1 ] wo.a| e0.7| BO.A| BI.S
S 1386 - g1t -81.9 80.3 811 81.7 .81 .1 81.7 a1.8 81.8
1987 B0.6 80.7 81.0 81.8 81.%" 81.1 80C.9 B2.1]1 81.8
1948 80.92 81.9 81.8 821 81.8 -81.3 80.2 80.73 80.6
1389 80.5 an.3 80.6 80.5 80Q.8 g1.0 B .5 8G. 3 811
Record - L :
Hean 80,7 81.1 a1.1 81.0 81.2 8.0 80,9 at. 3 81.4
Max 84.9 85.3 85.5 8%.5 8.8 85.7 85 .6 86,1 86. 3
Hin 76.% 6.8 6.6 76.5 76.6 76.3 6.2 6.4 76 .4
See Referernce Moles on Page BB
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Appendix 4 Estimation of Fish Demand in Ebeye Island

The trend of fresh fish consumption indicated below is based on the interview survey
conducted in Ebeye Island,

Present Condition Potential Demancd

Frequency of fresh fish consumption Once a week Thrice a week
Amount of fish fish consumed each time 270 270

- {g/person)

Potential demand is estimated based on the dialogue with each family on actual
consumption of available fresh fish while comparing their preference with other proteins

including chickens and canned fish.

Based on the above, the annual per capita consumption of fresh fish is estimated as

shown below.
0.27 kg/person x 365 days x 3/7 = 42.2 kg/person

Therefore, the annual potemial demand of fresh fish for Ebeye Istand (population of
9,600 persons) is estimated as follows, '
42.2 kg/person x 9,600 persons = 405,000 kg

On an average, the potential demand of fresh fish per day is estimated as indicated

below.
405,000 kg + 365 days = 1,110 kg

Meanwhile in. Ebeye Island the pi‘esent consumption of fresh fish caught for seif
consumption meets one third of the potential demand shown in the above (able. The
consumption is mainly on Saturdays and Sundays, and the consumption volume is
~ estimated as shown below. .

0.27 kg/person x 9,600 persons = 2,590 kg
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Appendix 5 Financial Analysis
5-1 Eslima't'i'on of Revenue. -

Revenue which will be generated with the implementation of the Project was
calculated on the following conditions: '

1) The volume of fish products which will be transported from the outer islands
to Ebeye will be 700 kg per trip.: Profits do not include income from
handicrafis, rice, and other commodities which will be transported.

'2) Inthe mmai year of Pr oject operations, fish products will be transported once
a month from each of the three outer islands to Ebeye. This will be increased

o twwe a monlh from the second year of operations.

3y The pm‘chase:price of _ﬁ'sh products from the producers and the sales price on
Ebeye Island are given in section 3.2.1 of this report. However the ietail
price of fish may drop with an increase in the supply volume of fish. The
sales price was sel assuming 10 percent daop from the puce mentioned in

sectlon 3.2, l

- Producer’s price of fish from the fishermen:  US $1.00/kg
Sale's price of fish on Ebeye Island: US $2.47/kg x 0.9 = US$2.22/kg

Based on this the estimated revenue for the first and second years of operation is

shown as follows:

In the first year of operation: 700 kgftime x 1 time/month x 12 months x
o | (US$2.22 - $1.00) x 3 islands = US $30,700

In the second year of operation: 700 kg/time x 2 times/month x 12 months x
(US$2.22 - $1.00) x 3 islands = US $61,400

5-2 Estimation of Operation Costs
(_1) Fuel Costs

Fﬁé! costs iﬁcurréd by the transport boat, emergency generator, and tractor will be
included. The fuel cost of the fishing boat which will be used for demonsiration purposes

will be collected from the fishermen using the boat and will not be included in the financial

analysis of the Project.

—143—



1) Transport Boat

The fuel costs incurred by the transport boat was estimated under the following

conditions.
- Cruising speed: 8 knots

- Frequency and navigational hours of each trip (the effects of the wind and

. waves have also been considered):

"First Yedr o Second Year .
' Fiom lelep to Ebeye _ 40 hours _ Once!m()nlh'i Twi‘cel’momh
From Namu to Ebeye _ 13 ﬁour_s_k - Once,n'_momh Twice/month
From Alllnglaplap o Ebeyé o 37 hours ' _ :Ohce}"moﬁ'th ' Tw_ic_e/momh
From Majuro toEbeye . - - 78 hours .. Oncefyear Oncefyear

(for mspection)

- Rate of fuel consumption: 25 litess/hour

"~ Price of diesel oil: - US$0.307iter (assummg 10 percent increase
in fuel pIICe)

Based on the above, the fuel costs of the t ranspoit boat for lhe first and second year

of Project oper -ations are as follows:

In the ﬁrst ye_a'r of operatidn:  {(40+13+37)hours/time x 12 times +78 hours} x
25 liters/hour x US $0.30/liter = US $8,690 -

In the second year of operé{ion: {(40+13+3 7 hours/time x 24 times - 78'houfs] X
25 liters/hour x US $0.30/liter = US $16,790

2) Emergency Generator
Operating hours : 880 hours annually (about 2.4 hours/day)

Rate of fuel consumption: 2.0 liters/hour- o

Based on the above conditions, the fuei costs for the emergency generato: have been

calculated as foilows e - G ,
880 hours x 2.0 l:tere/hour X US $0 30/l|tcr X 3 fieezers = US$ I ,590
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3) Tractor
- Operating hours : . - 200 days/year x5 hours/day = 1000 hours/year
Rate of fuel consumption: 3.0 liters/hour

Based on the above, fuel costs for the tractor-have been calculaied as follows:
1000 hours x 3.0 liters/hour x US $0.30/liter x 3 tractors = US $2,700

The total estimated fuel cost of items 1), 2), and 3} in the above is as follows:
In the first year of operation: US$12,980
In the second year of 6peréli0n: US $21,080

() Personnel Costs .

Based on the salary scale of civil service personnel and workers in the private sector,
technical skills, and working hours, the personnel costs of the Pfoject for the ﬁr'st'year and
second y_eaf o'fkorpe'rations_ w_eré estimated and are shown below. The supervision of the
Project will be carried out by MIMRA personnel and are therefore, not included in the
personnel costs of the Project. | ' ' |

“Unit: US$/year

First Year Second Year
Operalion Operation

Three (3) personnel in charge of collection on the outer
istands 3,600 7,200
One (1) personnel in charge of sales on Ebeye 3.000 6,000
Captain of transport ship 4,200 3,400
. Engineer of transport ship 3,600 7,200
Total 14400 28,800
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(3) Maintenance Costs of Facilities
The maintenance of major facilities and equipment outlined in section 3.3.5, are as
follows:

1) Transport Boat

First Year Operrzi!ion * Second Year Operation Unit (US$)

Replace engine oil & filter 4 times & year 8 ti_me.§ a year 120

Replace tuel filter 2 times a year 4 times a year ' 50

Replace transmission oil 1 time a year 2 tinies a year 90

Periodic inspection | time & year | time a year 2,200

Total Annual Costs (US$) 2,870 3.540

2) Fishing Boat (for demonstration)

Replace engine oil & filter N time/year . _ 100 x 3 boats = VUS‘ $340‘0. .
Replace fuel filter | time/2 years 50 x 3:boat§ - = 'UIS $1‘i() _
Replace transmission oil ! ﬁch years 90 x 3 boats = US $270
Periodic inspection Flime/5 years L600 x 3 boats = US $5,400

3) Solar Power System

Supplement distilled water once/year

Replace batteries

5-3 ' Balance Sheet

once/7 years

negligible

US$1§ 400 x 3 1slands = US$46 200

~or US$6,600/year

An estimated balance and cash flow of the Project based on the revenue and operating

costs given in the above is as follows:.
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Balance Sheet

Unit: US$
Year 1 o2 3 4 5 6 7 8 ] 10

Revenue 30,700 61,400 61,400 61,400 61,400 61,400 61400 61,400 61,400 61,400

" Operation Cost 30,550 53,870 59,390 53,870 53,720 59,540 99,920 53870 59,390 53870
“Fuel Cost 12,980 21,080 21,080 21,080 21,080 21,080 21,080 21,080 21,080 21,080
Personnel Cost 14,400 28,800 28,800 28,800 28,800 23,800 28,800 28,800 28,800 28,800
Maintenance Cost 3,170 3,990 - 9510 3990 3,840 9,660 50,040 3990 9510 3,990

Net Income 150 7,530 2,000 7,530 7,680 1,860 -38,520 7,530 2,010 7,530

Source: Marshall Islands Statistical Abstract 1988/89

Cash Filow
Unit: US$

Year 1 2 3 4 5 6 7 8 9 10

Balance at begining 0 5,150 12,680 14,690 22,220 29,900 31,76() 0 7,530 9540

Govemnment Fund 5,000 0 0 o 0 0 6,760 0 0 0
Depreciation 0 0 0 0 0 ¢ 0 0 0 0
Net Income 150 7,530 2,010 7,530 7,680 1,860 -38,520 7,530 2.010 7,530
Sub-total 5,150 12,680 14,690 22,220 29,900 31,760 0 7,530 9,540 17,070
Construction Cost 0 0 0 0 0 0 0 0 0 0
Reinvestment ) 0 0 0 0 0 0 0 0 0
Sub-total 0 0 0 0 0 0 0 0 0 0
Net Income 5,150. 12,680 14,650 22,220 29900 31,760 0 7,530 9,540 17,070

Remarks: Depreciation was not included, and US3 5,000 is supposed to be prepared as initial operating fund.
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7 App'endix 6 Outline of Specification for Solar Power System

hdai;1'ﬁguipmént
1.Solar Panel (4 modules in series and 15 modules in parallels; 2 systems)

Specification _

Max. output : 48.0 W
Voltage: : 170V
Current : 282A

- Structure
Matetial : Single crystal silicon
Cover glass : Tempered glass, thickness 3 mm
Dimension : 422 % 954 x 30 mm (thickness)
Weight : 6.1 kg

2. Battery(4 batteries in series and 15 batteries in parallels; 2 systems)

Specification
Voltage : 12V .
Rated capacity 200 Ah/100 hour
Stricture '
Dimension : 255 x 505 x 220 mm
Weight : - S5T7kg

3. Inverter(DC/AC; 2 systems)

Specification

DC/AC convert
efficiency : Approx. 85%

DC output :
Rated voltage : 390~61.0V

AC output
Rated capacity : 2.2 KW
Rated voltage 117V +£2
Frequency : 50 Hz or 60 Hz + 0.04%
Phase : One phase, two wire

- Protection : For over- and under-voltage in AC and DC.
circuitary
- Structure
Dimension : 160 x 255 x 315 mm
Weight : 18 kg
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-Appendix 7 Environmental Regulations (on l«lhrthmoving)

REPUBLIC OF THE MARSHALL ISLANDS
ENY IRONMENTAL PROTECTION AUTHORITY

EARTHMOVING REGUL.ATIONS

PARY_I — GENERAL PROVISTONS

1. Authority
a) ~These regulations are prdmulgated by the Republic of
the Harshall Islands Env1ronmenta1 Protection Authority with the

approval of the Minister of. Health Services pursuant to Section
21 of the Natxonal Env1runmental Protection Act 1984.

b) These regulations Supercede all previous publications
and repeal &3 Trust Territory Code Chapter 13, Subchapter IIX,
Regulations  Concerning the Control of Earthmoving and
Sedimentation in the Trust Territory of the Pacific Islands.

c) These regulatibns have the force and effect of law,

a.  Effective date

These regulatians shall come into force 30 days after theilr
approval by the Cabinet.

A, Interpretation

In these regulations, unless the context otherwise requires:

a)l “Acrcelerated Erosion" means the removal of the surface
of the land through the combined action of human activities and
natural processes; at a rate greater than would result through
the actlon uf natural processes alone.

“b) "Accelerated Sedimentation" means the sedimentation’
restilting frnm the combined action of human activities and the
natural: processes resulting from storms; heavy ‘rains,; and high
winds at a rate greater than would result through the action of

natural pfucesses alone.

o) “the Authority" means the Republic of the Marshall
“Islands Environmental Protection Authority or its authorized
representative.
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maang a4 charmdl o other bharm an

adr “Convayanca - Channel "
interceptor channel ussd Tore tive conveyance of water through a
project avea. :

e} "EulEar ol rewng Seet mhew oany historical,, arahi bee tueal

.
v
H

fer. veminaion, e cavbifack, v hading
the kdaowledge or presecvation.
heritage of  bthe Marsnailese

archeotogical our cultucal :
any place o obj2cl than onbge
of the environmental and - cul tu:
people.

) "Diversion Terrace" megans a channel or dike constructed
upslope of 'a project For the purpese of diverting storm water
away from the unprotected slope. S

gl "Earthmoving" means any consbruction or other activity
which disturbs or alters the surface of the land, a.caral reef or
bottom of a lagoan, including, but not limited to, excavations,
dredging, embankments, land reclamation in a lagoon. land
development, subdivision development, mineral extraction, occean
disposal, and the moving, depositing or storing of . soil, rock,
coral, or earth. R ’ :

Ry fEmbankment‘of Fill® weans a deposit .of soil, rock, or
other material placed by human activity.

1) MWErgsion" ‘means the natural process by which | theé
surface of the land is worn away hy the action of water, wind or
chemical action.’ ' ' ' '

i "Excavation" meangs a cavity formed by, but not limited
to, Qquarrying, dredging, wncovering, displacing, or relocating
soil, coral, or raock. o

k) “Intercepter Chann=l” means a  charmel or dike
constructed across a slope for the purpose of intercepting stovrm
water, reducing the speed of water flow, or diverting 1t ko
outlets where it can be disnoased, ' '

1y “"Land Developer’ mzans any person who is engaged in
land development  as a pvincipal, ratheyr than. & 2geni  or
contrackor..

m)  "Land Development" a0 the_tohgtfgciiﬁn,”&héta}[ihg;.
placing, planting, or building of ~surface structures, land
reclamation, navigation ¢harnels, harbors, utility }Lneﬁ. pjers,
shopping centers and malls,  causeways. recreational areas,
aparktment complexes, . hotels, schools, roads, parking areas, or
any other. similar activitiy. . .
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") "Pargon' means any pngd e iadiead corporation, company,

assocratian, partrnershifs, A8 Ny authority, commission,
Cfoundatiun, the Republic af  tha Marvanai! fstancds government or

its  political’ subdivisicns, G . a0y tocstl, state, or foreign
governmeat - or  municipatity. O orner ingtitution or entity,
whethies public or . private,

D, USedimentt mEang | Lol ls e A biE e i gy materials
transported by water . as Lhver. yeesu! ] } . #ar thmoving
activity on a rest or in o lagoon, exuswesiion ov L],

,-.

g
0]
Fi
—
)

=) "SBedimentation” wmeans the wrogcess by which sediment is
depouibted on Lhe bobttom of & DbDody wf  waeter, including, but not
Fimited ta, cirvers, sbtreams, ponds, lares, laguons oy the fops of

reaefo.

! "Sedimentation Hetention Hoom” means a2 watertight
membrane suspended from Tloats ang weiqbhted to the bottom of
water bodigs avranged in a mannsr that will confine sediments to
the logal area of marine earthmoving acbiviity.

) "Stabilization" means the proper plating, grading or

cavering of soil, rock or earth, including the wuse of vegetation,
to ensure their resistance to erosion, slidinmg, or other

movemarntl,

=) "Subdivisian" means the givizion or redivision of a
lot,-tract, or parcel of land by any mearns into two or more lots,
tracts, parcels, or other division of tand 1ncluding changes in
existing Lot lines for the purpoase, whether 'mmediate or future,
of lease, transfer of ownership, or burlding or loft development,

4, Apolicability .

7 Thése regulations shall apply to all earthmoving activities
as follows:

a) Ongoing activities ‘or operations of a continuous nature

such as dredging or quarrying in progress on the effective date
of these regulations shall bhe in compliance with these

regulations within three months from the effective date.

N - I anstructioﬁ operatiaons in progress on the effective date
ot these regulations shall be In compliance with these

regulations within three months from the sfiegtive date,

c) ALl neﬁ‘projééts and naw  operaticens thal begin on or

after the .effective date of  thess regulations shall be in

compliance with these regulations,

al
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5, Gensral Reguirement

All earthmoving activities within the Rppubllc of the Mar hall
Islands shall be conducted in accordance with these. regulat:ons
and in such a way as to prevent accelerated erosion, accelerated
sedimentation, and disturbance of potential cultural resources.
To accomplish  this, atll pergons © engaging im  garthooving
activities shall design, implement and maivntain erosion comirod,
sedimentation control, and cultural presecrvation measures which
effectively prevent acoelerated grosion, accelerated

v

sedimentation, and zdversea impaci un Juiturasl TESOUr RS,

PART 11 - ERQSIDN AHD SEDIMGminl e CUNTROL PLAN

b, Plan reguired

The erosion and sedimentation control messurss referred to in
regulation 3 of these  reaulstions must bpe set forth In a plan,
which must be available at all times at the site of ‘the activity
and must be filed with the Authority.

7. Preparation

The esrosion and sedimentation contrcal Dl - shall be-prepared
by & person trained and experienced in erosio and sedimentation
contral methods arnd technigues, : o '

B. Factors

The erosion and sedimentation control plan shall be designed
to prevent acCeleration of’ eresion  and " acceleration of
sedimentation and shall concider all FTartors which contribute to
erosion and sedimentation, including, Thut no% limited to, the
follOwinq: . :

a) The topographlc ar hydroglaphlc featu:es, gr. toth, of the:
project ares, : Vo

b '—The.types, depth, slope and area of the soils, coral and
reef S ' ' :

c) The original state of the area as to plant and animal
life. ' - ' -

d) ‘Whether any coral ree? which  ‘may be affected by the
earthmoving is alive or dead. :

4
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Iy

=] S The proposad alteration Lo the area,.

f) 'The amount of runoff from the project area.
Q) The staging of earthmoving activities,
hs Temporary control measures and facilities for use dur ing

earthmoving activity.

i) Permangnt control measures and facilities for long-term
protection. ' '

i A malntenance program for the control facilities
including. disposal of materials - removed from the control
facilities or rojecht aree.

T

rodecl involiving waber

13

If thre orvoject invelves an Sarihmoving activity in a lagoon,
or a reet, or any body of water . Live Author ity mavy veguire the
TON3 3% wddl a5 max imum

e

plan to  show exigsting awaring Life poamualat
and minimum fturbidities.

PAaRT 111~ EROSION ANMD SEDEMENMTAT TGN CONTRDL MEASURES

10.Contvo] measures and facilitiss veauired

The erosion and sedimentation centrol measures and facilities
set forth -in regulations 11 arnc 12 of thesa regulations shall be
incorporated into all eparthmoving activities unless the designer
of - the erosion and sedimentation control plan cshows that
alteration of these measures or facilities, or inclusion of other
measures  or facilities, will prevent accelerated erosion and
accelerated sedimentation.

11.Contirol measures

a’ All earthmoving activitiss shall be planned in such a
manner so as  to minimize the avea of disturbed land, reef or
lagoon.

b Al sedimentation resulting from uwunderwater earthmoving
acthities , shall be contained, confined and restricted by the
best available means in such a manner that turbidities will be
kept-to a minmimum. :
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c: 1Y permaneat facilities @ for the  convevance of water
arouns. through ar fram the project site shall be designed to
limit the velocity of flow in the fdacilities Lo & speed that will
not conkribute to erosion. - .

(# ] A1l slupes, channels, ditehes dOr any disturbed area shall
be stabilized as soon as possible after Lhe final grade or final
earthmoving has been completed within a section or area of the
project. _ . .

e} Where 1t is naot possible to pefrmanently <atabilize a
disturied ares immediately after the final earthmowing has been
completed or where the activiby stops for more than Y4 davs,
interim stabilization measures shall be promptly implemented.

_ 5 Refore Tilling or land development within a body of water
or tidal zane, adequate seawalls or breakwater facilities, ov
poth, shall be constructed to safely contain the fill without
failure and to prevent accelerated zsedimentation, '

g1 ALl runaff from 3 project area shall be collected and
diverted to facilities for removal of sediment.

) Runoff from a prﬂjéct area shall not be discharged: into

the waters of the HReoublic of the Marshall Islands without
effective means to prevent sedimegntation. '

12.Contval Facilities

al Sedimentation retention bDaoms shail be used to restrict
accelerated ssdimentation .around esr thomoving or earth disturbing
activity mm reefs or in  lagoons v ali cases, except  when a
finding. has been. made ofter actual: demohstratibh “that  no

facililips ‘are needed o prevent - acoelerated eedimentation,
approval . of wse of alternate facilities or a finding that no
fariiities are necessary shall be made 1n writing by the
fiuthor 1ty ’ g

b Diversion terraces:

(1) shall be constructed upgrade of a project area to
convey runoff arocund the project. area,  and. shall
have sufficient capacity to convey such runoff
wtthout overflowing: E '

{1 shall be grassed or lined with - erosion-resistant

' materials to prevent accelerated erosion within
the chamgl; and : BRI . o

{1i1)  shall be designed so-that cutlet gtructhésireduce
the discharge speed to a level that will-not cause

accelerated ergsion and are stahilized before use.

)



-1 .. ¥eawalls and breavwaibers to  conta:a fill or reclaimed
lang . uhall be . sufficiently watertight to pcrevent accelerated
sedimantation, well constructed on a soliyg foundation, and built
ta 5 . Jevel at lepast 2 feet above the highest tide or flood level
of historical knowledqge, These ftacilities shall be planned,
designed and constructed under the direction of a person trained

and experienced in building seawalls and breasikwater facilities.

di Interceptor channels:
tid may be used within a prejsct area to reduce the

gpeed of fiow and prevent accwlsrated erosion;

11 shall convey oolilectsd waters Lo sedimentation
basins or to vegetated areas bubt not direcily to
streams or. bther bodies of water); and

(iii? shall be desigrned o that outlets to vegetated
areas rediuce the discharge speed to a level that
will mot cause accelerated erosion.

é)_ ALl conveyante channels Shall be grassed or lined with
er051on resistant materials or signed to reduce the speed of
flow of surface runoff to a level that will not cause accelerated

ergsion,

L Solids separation F c'lltieaz
(i3 shall have & bdsrn  for  scetbling solids out of
Cwater tihat iy steuc bural iy sound and has

sufficient: to hoid the water that drains
Pnto the Wasin until the aonlids have sebtbtled outg

(i) shall have 4 e R N N R L Rl it Ccleamed when the
setbiing  of- colids  bhias veduced the basin's
capac ity by 895n: and

{(11i) whall be designed so that oullet structures allow
only adenquately settled water to be discharged,
and a4t a rate that will rot csuse accelerated
Sras1orn,

g The discharge from ceonstrustion of Tills., whether by
pumps . -hPydraulic  divedges, or any GEher means, used to construct
fillz shall pe sufficiently Gtreated ang sulfficiently retained
with dikes, levees, seawalls, or other structures so that
acceierated sedimentation will not take place in the waters which
receive the effluent. Transmission pipelines transporting fill
‘material shall be maintained in & watertight condition at all
times of excavation and fill operation.
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bri Harges, QOows, olatiormsowe 5, o or anyining used for
hawli1my Jaredgad matertal operabing o U walers of the Republic
of thz  Marshall Ielands shall be sufficieatly bBight and secure
that seoelerated  sadimantation Twill not oooar by  reason of
leaking or premature dumping dus 0 faultv machanisms.,

PART IV - CULTURAL PRESERVATLON MEASURES

-

13.Cuttural preservation measures veguicsd

Ay person  who o engages - in o an earthmoving  activity shall
prevent  adverse impact on potentisl- cultural resources by
identifying and preserving all such résourceas,

1. Priov. determinat1on

&) Anv person who engages in  an - earthmoving activity,
whether or not that activity requires a permit  pursuant to
regulation 28, 'shall first make every reasonable effort to
determine if a cultural rescurce may be unearthed, disturbed, or
in any way affected by the earthmoving activity, :

b? Efforts to identify potential-‘cultural rescuwrces pursuant
to subregulation a) may inglude. but are not limited to, the
following: ' : -

i) inquiries to Eﬁfrounding traditional landowners;
(it -inquiries. to the Secretary of Interior & Outer
' lsland Affairs, appointed by Cabinet as the
Republic of “the Marshall. Islands Historic

Preservation Officer, or toe any other officer so
designated:

fiilv ingquiries ko  the Minigtry of. Interior & Outer
Ielands Afiaivrs Division of Cultural Heritage, or
Alele Museam: and :

{iv) pnquiries tu -any veongnrsed suthoribe an historic.,
architectnral. renen iegloal ar cultural

nreservation,
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19.Declaration te Agthoritby

Hhean 1ﬁvestigation conducted pursuant o regulation 14 reveals
that a  polential culturat st mae b afiscted by an
ear theoe1ng  activity, Hha = by =agage in that
acktivi by anall immed] abaiy £ Lo Ceae g b o f the
investication in the Followtng maimss

i 1 f the | ear thmos bng IC LYty rEguYe s 8 permit
pursuant to regulatinn &2, declaration shall be
made on the pErmit 2poiication form; o

i1t} if Lhe ©avthooving aQtiwviby does wviotbt require a
perai bt puarsgant ta -Pe@ﬁiation 22 . declaration
shall b made iy Wl b hen instrunent to the

Authority hafore cartneoying begins.

16 . Adverse 1mpact

I7T the Authority determines an earthmoving activity may
adverseiy affect a cultural resource, the Authority shall, by
written instrument attached to the earthmoving permit, or, in the
case whare nNno permit is requifed, by written instrument alone,
requivre . the person engaging in the earttwmoving activity to
design, implement and maintain appropriats cultural preservation
measures.

17.Duty _ta inform

. In the event ' a cultural resource is discovered during the
earthmoving process, the person engaged inn the earthmoving
activity shall inform the fAuthority by the guickest means
available, and in writing, of the discovery.

18.Mitigation

al When informed of a discovery pursuant to regulation 17,
the Authority shall, in consultation with the person engaging in
the earthmoving activity, develop mitigation procedures to limit
.potential damage to the cultural rescurce. : '

h: . Mitigation procedures may indluds a4 reguirvement to stop
T work temporarily at the sarthmoving 3ite =0 that the full extent
of ithe cultural respource and thz poktesntial  damage to that
regource may be assessed.
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c ! Mitigation procedures shalil be
(i) reasonable;

R clearly described Ly b fAclhority by written
instrument; oo

{i11) delivered to the pereon engaged in the sarthmoving
activity in 2 btimely marnner.

PART ¥ - RESTORATION

19.5tabilization.

Upen completion of the project, all areas which were disturbed
by the project shall be stabilized so that accelerated erosion,
or accelerated sedimentaticen, or both, will be prevented.

20.Interim control measures

Any - =rosion oand sedimentation corntrol facility requirvred or
necessary - to profgct areas Trom Srosid dues g bhe stabilization
pericid chall be maintained anmlil sbamaticatinn le completed,

21l . Final measures

On completion of stabilization., =}l unnecessary or unusable
control facilities shall be  removed. the asreas shall be graded
and the soils shall be stebiiilzed.

RART VI - PERMITS
22.Permit_reguired
a) ANy person  who engages in an earthmoving activity within

the Republic of the Marshall Islands shall first obtain a permit
from  the Authority - for . the  proposed activity except that no
permi’t 18 required for: : s : : ’

(i earthmoving activity that involives plaowing. or
tilling for egricultuwral purposes; or -

Lo
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{1 garthmoving activity for the purpose of erecting a
one ar two Tamily residengs. or for the purpose of
eresting structurss “asvoniated with them

consistent with resitgential s,

b} Those @ pereons - who quaiify  under Yhe pravisions of
subregulation a) (i) and (11) to engage 1n =arthnoviag acltivities
without a permit must otherwise comoly wibth a#li of the provisions
of thess requlations, :

23.haplication for permit

a! Application for permits shall be on a form approved by
the Authority and shall be submitted by the person undertaking
the sarthmoving activity. In the case of land development, the

application shall be submitted by the land developer rather than
the contractor or agent,

b Applications shall be made no later than | month before
the proposed earthmoving activity is scheduled to begin.

c) . foplications shall be accompanied Ly an erosion and
sedimenitation dJontrol pian and  such  obthar  documents as the
Authority may require. -

2ing fee of

d: applicaticons shall  be soroebaniad De 3 o
y] i requirea

1

H100, G0, whijoh s anl refundable, pooept that v
by the government of bthe Republic of the HMarshail

e) The Authority may, betors issuing o denying a permitb,
hald a public hearing to determine the facts on which to base a
decisiaon.

24 .%necial conditions

The Authority  may, upon issuing & permit, impose  any
conditions or special requirements as it sess fit. All such
conditions and requiremants shall be listed on a written

instrument attached to the permit.

PART VIT - ENMFORCEMENT

23.Yiplatigns
CaY B person Who violates any provizion of these ryegulations
or any permit, requirement or order issued thereunder, shall be

sub ject to enforcement actian by the Authority.

bl
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b The enforcement action may be any or all of the
following:

(1) revocation of an earthmoving permit;

(i1) the making of a cease and desist order in relatlcn
to the 5ubJect matter of the- v1olat10n'

(iii) the imposition of a civil pernailty, fixed by the
Authority, not exceeding $10,000.00 for each day
on which the vielation continues;

(iv} the inetitution of civil proceedings to restrain
the violation; and - :

{v) any other action authorized by the  National
CEnvironmental Protection Act 1984 - or any other
law. '

2&4.Public hearing

. aj When thﬂ Authority revokes a permit or a cease and desist
order is made under regulation 23 b) (i) eor (ii}), or both a
public hearing shall be conducted by the Authority to- determlne
the authenticity of the facts upon which the order was made.

h) Adequate noticé of the hearing, and  an adequate
opportunity to appear- and be heard at the hearing, shall be given
to ali interested persons. ' :

E?.Pénalty for lack of permit
Any persaon required to have a permit and engagéd in
earthmoving activity without a permit shall be subject to a civil

penalty of $100.00 per day for each day the earthmoving activity
is conducted without a permit.

12 .
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March 29 19 89

Cemnnbod be bthe Authoribe on

T
a Kabuva., Chairman
v ironmental Protection Authority

FRoeopublic of ths Marshall Islands

fipproved by the Minister of Hzalth Services on
19_8%.

Ruben Zackhras
Minister of Health Services
Republic of the Marshall Islands

EFFECTIVE DATE: MAY 20, 1989
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Appendix 8 Summary of Environmental Impacts

_ I):!_.Il'i:_llg the discussion with the Gwemmenl of the Marshall Islands on the contents of
this Ifep()l“:f_ at dra_ﬁ rcpoﬁ ékplanalion_stage, théEnvironmenlal Protection Authority (EPA)
req"uestéd the st{:dy (eam 10 shhimarize.env.ironmental impacts by the i_m'p!ementation of this
Project according to the following five items, and to attach it as appe'ndix. The study tcam

accepted the request and summarized accordingly as indicated below.
8-1 Positive Environmental and Cultural Impacts

The supply fresh ﬁslﬂ.to Ebeye. will contribute to an increase of protein for which
people are mainly dependent on canned meat /fishor frozen meat at present, and promote
hcalthy food habit from a nutritional viewpoint, On the other hand in outer islands, the
improvement it transport of necessary goods for daily needs such as food, soaps, clothes,
etc. will contribute to upgrading of living environment. '

Solar power system which will be installed by the Project will not bring about air
pollution which is cau‘sed-by burning fossil fuel in generators. In addition there is no need
for transport of fuel. This provision of solar system will bring further impact on the
promotion of clean energy in other island.

8-2 Adverse Environmental Impacts

Since the on-shore facilities were excluded in Namu from this Project and those
facilities in Ailinglaplap and Likiep were designed to minimize the effect on erosion of
shoreline and other marine environments, it is concluded that the facilities will not bring

any adverse impacts on the environment.

As the on-land facilities were allocated or designed in such a manner to minimize the

cutting down of trees and utilize them, there will not be serious problems.

After the comnicncemenl of the operation; itis suggeéted that thc fish resources will
decrease due catch for fish transport. However, it is quite difficult to predict as to how the
decrease of resources will affect the repmductivity of resources and its ecological system.
The optimum fish yield in coral areas, though it varies largely depending on areas and also
on the estimation method, is 4-27 tons/km? according to study in several other areas. The
catch volume by this Projecf will be 16 tons annually at each island. As the coral area of
fishing ground at lagoon side is estimated to be 5-6 km? the catch possibly be less than the
optimum fish yield. However it is recommended to carry out the monitoring of the

resources.
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8-3  Alternatives of proposed Action

As described above, there will not be any serious negative environmental impacts by
implementing the Project. However it is recommerided to implement the following action

from a long-term point of view..

1) Periodical observation on the impac_ts on shoreline and corals near the site after
completion of the on-shore facilities in Ailinglaplap and Likiep.

2) Planting of trees to compensate for avoidable cutting of trees.

* 3) Resources management through data analysis or calch effort and catch volume of
major species and ecological survey in each outer island. - If it is'necessary fishing
regulation such as protection of spawning area, Timitation of fish size or fishing

season should be formulated and implemented.
8-4 Relation between Short-Term and Long-Term Effcct on Environment -

The main purpose of the: Projé_;ct is 1o inc‘mase the opportun‘hy for fishérmen's cash
income in outer islands through the transport/imarketing of fresh fish. H_ow_ever, the
Project will also contribute to improve the living environment in outer islands through
activation of transport of commodities between urban area to outer islands'-, and it is
désirable to promote local industry utilizing resources of coral areas stably. In order 1o
utilize stably on the pi'oduétivity of coral ecological system, it is recommended to clarify the
long-term effect of construction of the facilities and the fishing activities on ecosystem of -
corals through the resources assessment and ecological survey

8-5 Unretrievable Destruction of Resources

‘The Project does not have any factor to bring unretrievable destruction including =

effect on marine turties or rare species of corals,
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