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PREFACE

B In r98ponse to the requeet of the Government of the Republic of the
Marshall Islands, the Government of Japan has declded to conduct a Basic
Design Study on the_PrOJeot for Local Fishery Development and entrusted
the study to the Japan International Cooperation Agency (JICA).

JICA sent to the Marshall Islands a survey team headed by Mr. Sstoshi
Kamise, Deputy Difector, Construction Division, Fiehing Port Department,
Fishery Agenby,:Minietry'of Agriculture, Forestry and Fisheries from
February 27 to Haroh 27, 1989..

The teem”exchengedfviews with the officials concerned of the
Government'of'the Marshallrislends and conducted a field survey in Majuro
Atoll and Arﬁo Atoll- areas. After the team returned to Japan, further
studies were made. Theﬁ,'a mission was sent to the Marshall islands in
order to discuss the draft report and the present report has been
prepared.

I hope that this report will serve for the development of the Project
and contrlbute to the promotion of friendly relations between our two
countries. _

I w1sh to express my sincere appreciation to the offlcials concerned
of the’ Government-of the Republic of the Marshall Islands for their close

eooperation.eﬁtended to the team.

July, 1989

-Kensuke'Yanagiya
Pregident

Japan International Cooperation Agency
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SUMMARY

The Marshall Islands consists of two parallel chains of 29 atolls and
5 1lslands in the Central Pacific between 4 and 14 degrees North latitude
and 160 and 173 degrees East longitude. The total land area of the atolls
and islands is 182 km® and its territorial waters are more than 1.94
million km®. The climate is oceanic tropical with an average temperature
of 27 °C and a daily range of less than 7 °¢. The humidity is also high.

The total population at the time of 1988 census was 43,33% and there
has been an increase of 12,462 persons or 40.4 percent, since the last
censug in 1980. Two thirds of the population are concentrated in Majuro
Atoll and Kwajalein Atoll. The population in Majuro Atoll has increased
by 67.0 percent since 1980. The opportunities of cash income and
development of infrasiructure in urban areas are the main cause for the
concentration of population.

Since copra production is the only main industry of the country, its
economic base has always heen fragile. Hence its economy is dependent on
a large amount of grant assistance by the U.S. Government.

The total recurrent expenditure for fiscal year 1987 was US$84.6
miliion. Revenue was US$84.2 million (excluding bond sales), of which
US$14.5 million was derived from domestic revenues, and US$69.7 million
was recelved mainly in the form of grants under the Compact of Free
Association agreement with the U.S. and other sources.

The basic strategy of the Rephased First Five-Year Development Plan
(1986/87-1990/91) is to develop the country's sgocial infrastructure and
thereby utilize domestic resources such as fisheries, minerals, ete. to
meet consumption and investment needs.

The total amount of funds required for development is US$131.7
million, of which the economic sector is allocated US$9.1 million (6.9%),
the social sector US$26.9 million {20.4%), the infrastructure sector
08$79.6 million (60.5%), and the government sector US$16.1 million
(12.22). The high allocation of funds for the infrastructure sector
indicates the importance of bullding up the nation's infrastructure in
order to achieve self-reliance. DParticularly the suppression of
population concentration in the urban areas, through the development of
infrastructure and thereby generating industry in the outer islands, is

one of the bagic policies of the nation's development. For fisheries
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development, 45% {(US$4.116 million) of the'budget in the sconomic ssctor
has been allotbed since the fisheries sector has significant potential

for inecreased production.

The development objectives of the flisheries sector during the plan

perlod are: o '

- to increase domestic fish production in order to replace_imports
and increase exporis;

-~ to develop the fisheries sector as a major component, of the
country's economic base, by encouraging the'development of
artisanal fishing as well as locally based large scale commercial
fishing; .

- to promote locally based fish processing activities boﬁh on a small
and 1arge scale;

- to develop Majuro's international dock area for use by foreign
fishing fleets as a base;

- 4o enhance the country's surveillance capacity within its Exclusive

Feonomic Zone.

Baged on the aforementioned objectives, the development_p:ojects are
categorized into priority A and B. The outer island fisheries development
project is included in priority A.

Although the country has rich fisheries resources within its economic

zone of approximately 1.94 million km?

, only subsistence fishing is
undertaken in almost all the outer islands except Majuro Atoli where the
capital is located. A major part of the fisheries production in this
economic zone is due Lo the operation of foreign fishing vessels. The
supply of fresh fish is insufficient in Majuro where the population is
concentrated, and about 40 percent of fish congsumption is mainly
supplemented by imported canned fish. The yrice of frésh figh caught by
compercial fishery is comparatively expensive. There is a poltential for
fish production in the outer islands. However, witH the slow devélcpment
of basic fishing and marketing facllities, this potential has not been
fully developed.

In view of this situation, the Project for Loéal Fiéhéry Development
{(nereafier referred to as the Project) was formulaied with the objective
of shifting the fishing activities of the main fishing villages iﬁ Arné
Atoll from subsistence fishing to commercial.fishing. This atoll is near

vil



Majuro, the largest consumption center with a comparatively large
population. The Government of Marshall Islands has requested the
Government of Japan for grant ald to provide the necessary infrastructure
to modernize the.fishing community, and to provide facilities to achleve
smooth distribution of fishery products.

The objectives of the Project are to encourage fishing activities and
upgrade ﬁhe_li#elihood'of people in Arno Atoll by providing fisherles
infragtructure. It is also the Intention to suppress the volume of
imported canned fish, in other words, to suppress the outflow of foreign
exchange.

Japaﬁ‘s Overseas Fishery Cooperation Foundation (OFCF) has been
implementing the "Coastal Fisheries Development Project" since October
1988, Its purpose is to encourage fishing activities in Arno Atoll, which
is basically the same as this Project., The main activities of the OFCF
project are the provision of equipment and technical guidance. In this
Project, the contents mainly focus on formulating fisheries infrastiructure
detéldpment. _ _

The basic design was based on the results of a field survey made on
each facllity and equipment. Local management conditions in operation and
maintenance, technical level, natural conditions, conditions in

consbruction, ete. were taken into consideration.



An outline of the designed facilities 1s shown below.
(1) Construction of the Arno fishing base '

Faoilities Contents/acale Loeation : Purpose/condition
1. Multipurpose Work Building P o S o
1) Multipurpose Approx. 52.5 w* Ocean side . Gollection, waghing,
working space lend sectlon  sorting of fish,
(with ice crusher) of goutheast  repalr of fishing
: end of Arno gear, meeting and -
Island training
2} Fuel drum depot Approx. 4 n? ~ ditto - Fuel supply for
(with wing pump) generator, fishing
boats, vehleles
3) TIcs cold storage 2-ton cepacity - ditto - Short time storage
: ' (Max. 3 days)
4) Fish cold storage 2-ton capacity - ditto - Short time storage
' o {Max. 3 days)
5} Machinery room Approx. 12 we - ditto - Gensrator (15KVA)
and pumps -
6) Office with Approx. 24 m? - ditto -  Storing equipment,
atorercom _ resting room for

. night time work
and office

7} Toilet & shower room Approx. 7 ne ditto - For shower, ete.
8) Water tank Approx. § u’ ~ ditto -  For washing, toilet
and shower

2. Jetty for fish loading for.Majuro

Length of groyne :  Approx. 100 m Ocean gide For fransport vessel
width 5 m land section carrying fish to
Road length : 80 m of southeast Majurc and for small
width @ 6 m end of Arno fishing boats
(wharf 20 m) Island :
Anchorage width : I0m
depth : -20nmn
3. Slipway width ¢ 5mn - ditto - For 1ifting small
fishing boatls
4o Landing jetty Lagoon side Loading/unloading
wvidth 3 m of southeast for amall fishing
length : 40 m of Arno Island Dboats

(Jetty 15 m)

5. Slipway width : 5m ~ ditto - - For lifting small
fishing boats

Remarks: Facilities from 1)-7) will be in one building (approximately 120 mz);



(2) Construction of the Ine:fishing base

Facilities Contents/scale Location Purpose/condition

T Haltipirpose Work Buiiding

1) Multipurpose’ - Approx., 35 m? Ocean sids of Collection, washing,
working space : land gectlion  sorting of fish,
(with ice crusher) of center of repair of fishing

: Ine Igland gear, mesting and
training

2} Fuel’ drum depot Approx. 2.5 n? - ditto - Fuel supply for
(with wing pump) _ generator, fishing

boats, vehicles

ditto - Short time storage
(Max, 2-3 days}

3) Ice storage 1-ton capacity
{(with cooling utiit) :

4) Fish storage {~ton capmcity - ditto -  Short time storage
(with cooling unit) : (Max. 2-3 days)
5)'Machinery room Approx. 10 o u.ditto - Generétor {(15KVA)
' and pumps
6) Office with ' hpprox. 16 m* - ditto -  Storing equipment
storeroon resting roon for
night time work
and office
7) Toilet & shower room Approx. 4 n< - ditto - For shower, etec.
8) Water tank Approx. 8 uwo - ditto -~  For washing, toilet
. and shower
2. Loading jetty Ocean side of Loading/unloading
Length of groyne : Approx, 90 m center of Ine for small fishing
" width @ 5m Island boats
Road length : 55 m
width 6 m
(wharf : 10 m)
Anchorage width : 15-30 m
depth : - 0.5 m
3. Slipway
width 5m - ditto - For 1ifting small
fishing boats
b Loadihg.jetty. ' | Lagoon side Loading/unloading
width : 3 m of center of for small fishing
45 1 Ine Igland boats

(Jetty 15 m)

Remarksf'ﬁhciliﬂies from 1)~7) will be in one building (approximately 80 w?).

Xi



(3) Construction of the causeway between Arno and Ine

Facilities Contents/scale Location Purpose/function
1) Causeway Extension length : 250 m Retween Inland
(oast side) width : 4 m - Ine and transportation
: Eneenerikku . .
2) Causeway - Bxtension length : 150 m Between - ditto -
{(west side) width : 4w Eneenerikku
and Arno

(4) Improvement of Majuro new channel

Facilities Contenta/secals Location Purpose/function
1) Groyne Extension length : 80 m Ma juro Wave breaking
{rubble width ¢+ S5 m channel on
mounted type) ocean side
2) Jetty Approx. length ¢ 29 m - ditto ~ - ditto -
(concrete width ¢+ 6m '
type)
3) Channel widening width : 15-30 m - ditto - Improvement of
depth : -2 to -3m - traffic safety

The portion of construetion cost to be borne by the Government of the
Marshall Islands is estimated at US$2,714.

The construction period will be divided into two phases; the planned'
period for phase 1 is 10 months and for phase 2 is 11.5 months.  An

outline of each phase is shown below,

Phase Contents

Phasge 1 Construction work of marine and on-land facillties in Arno
and Ine,
Construction of caussway between Arno and Ine

Phage 2 Improvement of Majuro new channel

il



The éxecuting agency, Marshall Islands Marine Resources Authority
(MIMRA) will be reaponsible for the operation and maintenance of all
facilition provided in the Project, with the exception of the Majuro new
channel which will be under the Minlistry of Publlic Works.

A gemi-public organization consisting of MIMRA staff and members from
the private sector is planned to be set for the operation and maintenance
of each fishing base and the sales of its fish catch. This organization
wili be under the guldance of a Board of Directors consisting of
repregentatives of relevant government agencles. The operation cost for
the implementation of the Project will be allocated as part of the current
budget of the executing agency.

The Project will play an effective role to reduce constraints that
are -hampering the implementation of outer islands development and
fisheries development in the Marshall Islands. The Project ig also
expected to céntributé to the development in terms of modernlization and
activation of fisheries, increasing domestic protein supply, decreasing
imported fishery products, and increasing opportunities to export fishery
pfoducts in future. Consequently the implementation of the Project by a

Japanese grant aid is a signifieant contribution.
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1. INTRODUCTION

Although the Marshall Islands is endowed with rich fisheries

2, only

resources within 1ts economic zone of approximately 1.94 million km
gsubsislence fishing is undertaken in almost all the cuber islands, with
the exception of Majuro Atoll where the capital is located. The operation
of foreign fishing vessels contributes to a major part of fisheries
production in the economic zone. The supply of fresh fish is insufficient
in Majuro where the population is concentrated, and about 40 percent of
the fish consumption is mainly supplemented by imported canned fish. The
price of fresh fish caught by commercial fishery is comparatively
expensive. There is a potential for fish production in the outer islands.
However, with slow development of basic fishing and marketing facilities,
this potential has not been fully developed.

The Government intends to promote industry by developing the
infrastructure in the outer islands to upgrade the living standard of
people there: Development of infrastructure 1s one of the basie policies
of the national development. Consequently, the Government formulated the
Project for Local Fishery Development (hereafter referred to as "the
Project") in order to activate the fishing activities of main fishing
villages in Arno Atoll which is nearest to Majuro, and is the largest
consumption centre with a comparatively large population; and thereby
upgrade the living standard by shifting from subsistence fishery to
commercial fishery.

In response Lo the request, the Government of Japan decided fo
conduct a basic design study in order to examine the significance and
appropriateness of the Project, and to formulate the most suitable plan.
The Japanese International Cooperation Agency (JICA) dispatched a
basic design study team headed by Mr. Satoshi Kamise, Deputy Director,
Construction Division, Fishing Port Department, Fishery Agency, Ministry
of Apriculture, Forestry and Fisheries from February 27 to March 27, 1989,

During the study the team confirmed the relevancy of the request and
objectives of the Project, explained the grant aid system to relevant
government officers of the Marshall Islands, and confirmed the
undertaking by both governments. Based on the study which analyzed the
appropriateness of the sites, the present condition of infrastructures,

the state of fisheries development, the construction conditions, etc., and



by evaluating the significance and appropriateness of the Project the

bagic design of the Project was formulated.
JICA dispatched & final draft report mission headed hy Mr. Satoshl'

Kamlse, Deputy Director, Construction Divigion, Fishing Port Departmsnt
Flshery Agency, Ministry of Agriculture, Forestry and Fisherles from May
22 to 31, 1989 for explanation and final discussion of the contents of the
basic design reporﬁ of the Project.,. : ._ .

This report is the summation of the results of the above described
surveys. Members of study teams, itineraries and minutes'of discussions

are atbtached in the Appendices 1.1 .- 1.4,









2. BACKGROUND OF THE PROJECT

2.1 General Description of the Marshall Islands

2.1.1 Profile of the Country

The Marshall Islands consists of two parallel chains of 29 atolls
(19 inhabited and 10 uninhabited) and 5 islands (4 inhabited and 1
uninhabited); the sastern Ratak (Sunrise) group and the wesbtbern Ralik
(Sunset) group, in the Central Pacific between 4 and 14 degrees North
latitude and 160 and 173 degrees East longitude. The total land area of the
atolls and islands is 182 ko® and they are flat and low lying with an
elevation to about 3 m above sea level and are composed of coral rock
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and sand. Majuro has a land area of about 9.2 kmn® and Arme has about

13 km2 which is the third largesi among the outer islands.
The country has Execlusive Economic Zone of more than 1.9 nillion km2
surrounding the atolls and the islets.

The country is at a disadvantage in terms of its isolation from major
population centers. The distance from Majurc the capital, to Honolulu to
the east is 3,418 km, and to Tokyo to the north west is 3,680 km. The

capital to the former Trust Territory, Saipan, lies 3,222 km to the west,

(1) Climate
The climate is humid and hot with an average temperature of 27°C and
a daily range of less than 79C. The prevailing trade winds drifting
across the wide expanse of ocean cools down the cccasional high
temperature. Rainfall averages 305-380 mm per month and the wettest
months are from October to November and the driest are from December to

April.

(2) Population
The total population at the time of 1988 census was 43,335 and this
represents an increase of 12,462 persons or 40.4 percent, sinece the last
census in 1980 (Table 2.1). The average annual growth rate has been 4.24
percent. Two thirds of the population are concentrated in Majuro Atoll
(19,695 or 45.5 percent) and Kwajalein Atoll (9,254 or 21.4 percent). The
population in Majuro Atoll has increased by 67.0 percent during the

intercensal period at an average annual growth rate of 6.41 percent. The



population in Kwajalein Atoll has increased by 39.7 percent and the

gverage annual growth rate is 4.18 percent. Arno Atoll which is the

objective area of the Project, has a population of 1,653.

2.1.2 National Economy

The major agricultural resource is 22,000 acres of coconut
plantations covering over 60 percent of the land area of the gountry. The
sstimated acreage in production in 1987 was approximately 16,000 acres,
and the total production of copra was 5,401 btonsj Arno accounted for 941
tong, the largest among the abvolls amounting to US$141,315 (Table 2.2).
Copra processing is the most important single activity in manufacturing;
without copra the manufacturing sector is almost non—ekistent. The
government .is currently seeking assistance for a survey on potential
mineral resources particularly phosphate, polymetallic nodules and 0il on
the sea bed. The resources with the greatest potential is the Exclusive
Fconowle Zone. An average annual catch of 23,000 tons has been reported
by foreign vessels within the waters between 1977 and 1982, In contrash,
the loeal fisheries activity has been on a subsistence level.

The gross domestic product (CGDP) shows an increase from US$34.90
million in 1981 to US$46.36 million in 1984 (Table 2.3). The GDP per capita
has increased from US$1,004 (1981) to US$1,284 (1984) in spite of the rapid -
increase in population. Wages, salaries and other compensation paid to
employees from the urban sector based in the Djarrit-Uliga-Dalap (DUD) of
Majuro and the U,S. base in Ebeye Island of Kwajalein Atoll are the major
determinants of the GDP. In 1984 they contributed 51 percent (US$23.5
pillion) of the GPP. The operating surplus contributed about 36.percent
and it is derived mainly from private components (17Z} that are confined
to dividends, service and manufacturing activities, and the traditional
sector (13%). In the traditional sector, the activities are mainly
subslstence consisting of copra production, fishing, and growing of
rooterops, breadfruit and vegetables.

The balance of trade is always in the deficit as the country is
heavily dependent on imports of consumer goods, raw materials and capital
goods (Table 2.4). The deficit has been increasing in recent years,. from
US$14.68 million in 1980 to over US$26.7 million in 1985, mainly due to the
stagnation of exports which is limited to copra cake and coconut oll, and
s constant increase of imports. '

The total recurrent expenditure for Fiscal yeér 1987 was U8$84.6



million and the revenue was US$84.2 million (excluding bond sales), of which
US$14.5 million was derived from domestic revemues, and US$69.7 million was
recolved mainly In the form of grants under the Compact of Free

Association agreement with the U.S5. and other sources. However with the
bond sales of US$65 million, the total revenue was US$134.7 million.

The economy. of the Marshall Islands is very dependent on grants and
assistance from the U.S. government. However, the Government of the
Marshall Islands endeavers to upgrade and develop the social
infréstructure in order to build its economic base and to become self

reliasnt,

2.1.3 Compact of Free Association and National Development Plan

(1) Compact of Free Association

The Compact of Free Association is an agreement between the
Governments of Marshall Islands and the United States of America. This
agreement defines the political, military and economic relationship
between the two nations following the termination of the Trusteeship, and
it has been implemented since October 1986. The Compact Agreement is for
an initial period of 15 ysars and is renewable thereafter. The government
is empowered to operate under its own congtitution and conduct its own
domestie and foreign éffairs, while the full authority and responsibility
for defense and security matters are given to the U.5. The U.S.
government will provide annual financial grants during the t5-year period,
and the annual grants are divided into three gpecific categories: Capital
Account Assistance, Grant Asslstance and Program Assistance. The
assistance under the agreement is intended to strengbhen the various

sectors and to promote self-relisnce.

{2) First Five-Year Development Plan

This plan originally covered the 1985-83 period, and it was
subsequently rephased to cover the five year period 1986/87 - 1990/91 as |
reconmended by the Micronesia Interagency Working Group for the plan
. document necessary for the Compact of Free Agsociation agreement with the
United States.. -

The long term national development objectives of the Plan can be
summarized as follows:

- aconomic gelf reliance

- building of a sound economy



- creation of productive employment opportunities

- equitable development |
- preservation of cultural and environmental heritage.

The government has set up development programs in order to achievs
its objectlives and to build a sound economic base.: Its'basic gtrategy is
to develop the country's social infrastructure and thereby utilisze:
domestic resources such as fisheries, minerals, etc. to meet consumption
and investment needs. . _

The total amount of funds required for development 1s Us$131.7
million, of which the economic sector is allocated US$9.1 million (6.9%),
the social sector US$26.9 million (20.4%), the infrastructure sector ~°
US$79.6 million {60.5%) and the government sector US$16.1 million
(12.2%) (Table 2.5). The high allocation of funds for the infrastructure
sector indicates the importance of building up the nation's infrastructure
as a primary base for self-reliance. Particularly the suppression. of
population concentration in the urban areas, through the development of
infrastructure and thereby gensrating industry in the cuter islands, 1s
one of the basic policies of the nation's development. For fisheries
development, 45% {US$4.116 million) of the budget in the economic sector
has been sllotbed since the fisheries sector has significant potential for
increased production (Table 2.6).

The government faces severe funding constraints for implementation of
its development programs. The funds available through the development
budget is significantly below the amount required. The total requirement
ig US$201.5 million as compared to US$154.9 million of total available
funds.

. The governmeni revenues during the Plan period will be derived
basically from two sources (Table 2.7): domestic revenue and revenue from
the U.S. Government. Domestic revemue will consist of tax {such a5 on
income, business revenue, imports) and non-tax revenues (fiéhing rights,
philatelic sales, user charges, ete.). Fishing rights ere expecled to
contribute U8$4.4 million during the Plan_Perio&. The total revenue
provided by the U.S. Government for the planued period is eétim&ted to be
US$356.4 million, : : '



2.2 Description of the Fisheries Sector

2.2.1. Fisheries Activities
(1) General Fisheries Condition

The Marshall Islands has an economic sea zone of approximately 1.94
million km? which is rich in fisheries resources. Most of the people
ﬁndertake fishing for subsistence. Fish is the main source of animal
protein particularly in the outer islands, and hence fishing is
indispensable to their Livelihood.

| Fisheries'activities can be classified into two areas; fishing
operation of foreign vessels from Japan, Taiwan, Korea, U.S.A., etc. for
skipjack and tuna, and fishing by the Marshalleses themselves. Fishing
operation by foreign vessels are quite active, and the income from fishing
licenses is a #éluable:source of national revénue. On the other hand,
commercial fishery by the Marshallese is seldom seen in the country except
in urban areas such ag Majuro and Kwajalein.

It ié'estiﬁated that the per capita consumption of fish in the outer
jislands is about 99 kg (approx. 218 pounds} according to a FAO record.
However, in urban centers where imported canned food, frozen meat and
dairy products are available, the ratlo of fish consumption is

comparatively less than that of the outer islands.

(2) Fisheries in Majuro Atoll
‘Majuro is the country's capital where 45 percent of the country's
population is concentrated. The major source of income for the people is
from salary and wages, and incomé from copra produciion or fishing is
small., Hence, there exists a direct sale method in the commercial fishery
structure where full-time and part-time fishermen directly supply their
cateh to the Sﬁpermarket and retail stalls.

It is difficult to clearly evaluate the fishery structure of Marshall
Islands because there are no fishery statistical figures on fishermen,
fishing boats and fish landings. Useful reference materials outlining the
Majuro fishery structure are the landings and sales record of Majuro
Fishermenfs Gooperativé_Association (hereafter referred to as MFCA)
which operated from September 1977 to February 1983. From this survey it
can be seen that'Hajuro‘s'fishery gtructure and marketing system has
changed little in the last 10 years. Hence the following outline is a

gummary of Majuro's fishery based on the MFCA records.



~ Fishing : _ .
In the oeean of Majuro Atoll, trolling is conducted for pelagic

rishes, and spear, enclosure net, cast net, etc. are used on the reef,
Hand lines and pole lines are used for bottom fishes in the lagoon. The

major type of figh harvested are shown below.

Fishing Ground Fishing Method Major Species

Qcean Trolling Pelagic fish
' Skipjack, bigeye tuna,

yellowfin tuna, marlin,
barracnda, dolphin fish

Spearing Flying fish ...
Reef Spear : Reef fish : :
Nets Parrol fish, surgeon
{cast net and fish, rabbit fish,
enclosure net) -'mullets, bat fish
Lagoon and Hand lines Bottom fish
ocean side Pole and lines Groupers, Snappers,
reef slope big eyes, soldier fish

- Fishing boats _
Most of the fishing boats in Majuro are 5-6 m long and motor
equipped with one to two outboard engines of 35-75 PS. Since there is no
registration system for fishing boats, it is rather difficult to obtain an
sccurate number. The interview survey conducted in 1982 estimated
approximately 70 boats (Table 2.8). Accor&ing to this interview survey of
fuil-time fishermen; there has been no significant change in the number of

fishing boats in the last several years.

- Fishermen
A1l in all 353 fishermen landed fish to MPCA during the first two

years from September 1977 to August 1979 when landings to MFCA were large.
About 20 of them were full-time fishermen whose fish catch was 1afge and
occupied a substantial share of the landings to MFCA. Fishing by parb-
time fishermen was conducted mainly for gelf-congunption, and any surplus
was sold to MFGA or fish stalls. This génerated exira income for them -
(Table 2.9). R ' B

~ Figh catch-and landings
The annual fish landing of MFCA is shown in the table below. Pelagic



figh occupled a large share amounting to 55-80 percent of the total. The
landing showed a pesk of 173 tons in 1979 snd after 1980 it declined
remarkably. The main reasons are believed to be restrictions by MFCA on
the purchase of figh and the suspension of ice supply to fishing boats due
to frequent breakdowns of the ice plant and cold storage facllities.
Furthermore, retail stalls purchase fish catch directly from fishermen and
bypass the MFGA by offering better prices to the fishermen and cash
payment upon deli&ery.

Unit: tons

Year Pelagic Reef Bottom Lobsters Total

fish fish fish
1978 943 30.7 10.6 0.2 135.8
1979 135.7 Rhod 12.4 0.1 172.6
1980 ATy A 16.1 3.9 0.1 61.8
1981 36.0 18.6 5.8 - 60.4
3.0 - 38.4

1982 20.8 14.6

{Refer Table 2.10)

‘The frequency of fish landings by major fish groups to MFCA and the

average cablch per landing are shown in the table below.

Unit: tons
‘Pelagic Reef Bottom
fish fish fish
Average number of . 66.6 129.5 56.9
landings per month
Average quantity of

catch per landing  111.2 29.5 22.5

(Refer Tables 2.10 and 2.11)

-~ Fish marketing
-Figh landed tc MFCA was sold mainly as fresh fish to consumers,
retail stalls and restaurants. The surplus was frozen and sold when fresh

fish was in short sgupply. However it was unpopular and created an



accumilation of frozen fish. ‘According to the sales record of MFCA, the
average daily sales quantlty was gtable for the first four nonths after
commencenent snd amounted to approximately 530 kg (1170 Pounds)}- However,
from the fifth month, the average daily sales quantity declined shafply,
and became stagnant from March 1978, amounting to approximately 100 kg
(200 pounds) as shown in the figure below.
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This fact indicates that a large amount'of fresh fish was being sold
by fishermen to other places bypassing MFCA except for the short period
inmmediately following the commencement of MFCA operations. ~As.evidenced
from the MFCA sales record, there were no large quantity purchases by
supermarkets, retail stalls and restaurants recorded after March 1978.
Since the closure of the MFCA in February 1983, the buying and selling of
fish catch have been conducted directly between fishermen and purchasers.
Presently landed fish are broﬁght for sales to 24 places such as

supermarkets, restaurants and retall stalls in Majﬁro Island.

- Fisgh price

The price of fresh fish varies according. to the specieé; mullets and
rabbit fish are first class fish, snappers and skipjaék are secoﬁdioiass
fish and parrot fish are third class fish. The retall price of fresh fish
ranges from US$0.99-US$1.69 per pound (about US$2.18-$3.72/kg). On the
other hand, the rebail price of canned fish in termé of the net weight
content per pound are US$2.33-$2.64 for tuna, US$1.02-U8$1.16 for
mackerel, US$0.89-$1.01 for sardines. The price of fresh fish is more

expensive compared to imported canned mackerel and sardines.
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- Import quantity of canned fish

As mentioned above, slnce canned mackerel and sardines are cheaper
than,fresh'fish,_large quantitieé_of canned fish have heen imported from
Japan. In 1977 the quantity of imported canned fish wés equivalent to 456
tons of fresh fish. In recent ysars with the high yen appresclatlon, the
price of canned fish has increased. As a result the import of canned
mackerel and sardines has declined. However surprisingly, the lmport of
canhed;tuna though more expensive than fresh fish has increased. Hencs,
import quéntity has remained unchanged, and in 1988 the imported canned
fish was equivalent to 477 tons of fresh fish per year (APPX,2.2.1).

The impdrt of cheap cannéd neckerel and sardines is decreasing while
imporﬁs of frozen chicken, tuikey tail, etec. are increasing, though the
details are not cle&rly kn0wn.

The increase in iﬁports of high priced canned tuna can be explained
as an increase in the p;eferenceé of the middle and high income groups,
whereas thé increase in food substitutes for cheap canned sardines and
mackerel is‘attributed to decrease in price elasticity in the low income

group.

(3) Fisheries in Arno Atoll _

The fisheries structure of each isiand in the Arno Atoll is quite
similar anﬂ is composed of subsistence fisheries in the form of spearing,
hook and line, surrounding net and trolling (Table 2.13). Fishing boatbs
are mostly non-motorized canoes with an outripger. They are safe when the
sea is calm, but are unstable in ocean fishing or in rough seas. Almost
all male aduits are engaged in copra production, and also undertake
fishing. Fishing is done during the intervals of copra production, or
when a large schodl.of fish is in the proximity, or when they need fish
for-théir own.consumption. Normally fishing is conducted 3 - 5 times a
weék; day time:operations are from 8 AM to 3 PM and night time operations
are from 8 Pﬁ to 12 midnight or till morning. The average catch per
person ?ef tfip is 20-30 kg (50-60 pounds}. ‘When a large quantity of fish
is caught, séﬁé are.given to neighbors, or some are salted or dried, and
transported to Majufo for sales to supermarkets and retail stalls. The
gales price by fishermen varies with the gize and the species; the price
per pisce ranges from US$0.60-US$1.00 which is rather expensive in

comparison to other food items.
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2.2.2 Fisheries Related Facilities
(1) Fisheries Relaﬁed Facilities in Majuro
In Majuro there are three facilltles, ‘the 0ld MFGA f&cilities, the

nevw fishing base adjacent to it, and the Majuro new channel. An outline

of thege facilities is given below.

1) The old MFCA facilities

They are located about 1.5 kn westwards from the end of DUD, facing
the lagoon. The old MFCA building and the wharf for fish landing is about
100 m in 1ength. The building was constructed in July 1977 under the
assistance of the U.S. The buildlng has a floor area of about - 370 n? , and
consists of an ice making room (5 tons/day), cold storages (100-ton
capacity and -1 to -20 %G}, an office, and a worklng space with fLSh
display tableé on a concrete floor. The ice ‘making room and the cold
storages have not been used since & breakdown in 1983. Presently the
building is under the management of the Marshall Isiands Marine Resources
Authority (hereafter referred to as MIMRA) and is used for storage and as
a repair work space. The landing wharf is still currently uSed_by small
£ishing boats, copra trensport vessels, etc, from the outer islands.
There is a plan by MIMRA to reutilize the building for fish landings. The
ice making machine and the cold storages are to be repaired with U.S.

assistance in the near future.

2) The new fishing base _

The new'fishing base was constructed under a Japanese grant.éid in
1985 and consists of cold storages, an ice making plant and a landing
wharf (about 120 m in length). The ice making plant is still in
operation; Cold storage is currently not used for stocking fish but is
used for stocking ice, ice cream, ete. These facilities curréﬁtly'}eqﬁire
maintenance. Hence, Japan's Overseas Flshery Cooperatlon Poundation will
provide spare parts and is scheduled to dispateh meéchanics this year to’
repair the facilities. The government is cOHSidering lea31ng to prlvate
firm is the best way for the effective use of the facilitles.

3) The Majuro new channel
The Majuroc new channel was constructed under a Japanese grant ald in
1983, to facilitate the trips of small flshing boats out of  the 1agoon.

The waves on the ocean side of the opening portlon of the channel are
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broken due to.the_dynamiqs of the ocean swell and the tide level. This is
dangerous fbr the passage of small boats because the rudder cannot be
controlled. Improvements in the safety level of the passage i3 envisaged.
(For details refer to 3.2 Condition of Majuro New Channel).

2.2.3 Fishery Ad miuisti‘a\t_iou

 Earlier the responsibility for the protection, management and
devélopmeﬁt'of‘marine;reSQurces was divided among several agencles. For
exampleuthe Officé of Marine Resources was respongible for the development
of the local fishing industry while the Ministry of Foreign Affairs was
responsible for the conclusion of foreign fisheries agreements. Interior
and Ouber Island Affairs was in charge of advising local councils. for the
control and de#élopment of fishing in the outer islands. Since 1986, the
organizational structure has been substantially reorganized. In order to
bring all thqse_different agencies under one common umbrella and to
coordinate their efforts in the development of the fishing industry, the
Marshall Islahds Maritime Authority (MIMA) was established in 1986. - This
ig a statutory bodyrreSPOnsible for all aspects of marine resource
development3inclnaing_the:patrolling'of the Exclusive Economic Zone. In
1988 the MIMA's legal status, powér and dutiss, and budgetary system were
again evaluatéd, and Marshall Islands Marine Resources Authority (MIMRA)
was established based on "the ﬁIMRA Act 19887,

The contents of the MIMRA Act are summarized as follows.

Organization

Cabinet -

Special direction in respect to
. policy makters

i
Board of Directors  1.Chairman:Minister of Resources and Development
2.Minister of Foreign Affairs

3.Minister of Quter Islands Affairs
I, Two other members appeinted by the President

All kinds of direction

Harshall Islands Marine Resources Authority

Director

{1)

t
Fisheries | Administration Surveillance
- (6) (2) (17}

Remarks: Figures in parenthesea indicate present number of staff ab present
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.Power and Duties

The Authority shall have the following power and dutics;_,

to conserve, manage an& control the exploration'and expiciﬁcticn'
of all living and non-living resources in the fishery waters and
seabed and subsoil thereunder - _ :

to establish and implement an Exclusive Economic Zone management.
program : S :

to issue fishlng licenses in accordance w1th the prov151cns of the

Act _ : _ e .
to iseue licenses for the exploration and cxploitaticn cf.seabed :

and subsoil of the fishery waters _
- to negotiate and conclude fcrelgn fishing agrecments, and:

- pix other itens

Budget

A new "Marshall Islands Marine Resources Authcrlty Funad# has been

established, and the sources of this fund are as 1ndlcated below.

- all monies appropriated by the Nitijela.fof thé purpcSes_of_the
Authority A ._

~ all monies designated by the U.S. Compact Agreement for f;snerles
or related activities, 1nc1ud1ng gurveillance _

- all monies received or recovered by way of license fecé,'fincs,
ete. |

- all monies or goods recelved by the Authority bJ way of 1oans,
grants, contributions, ete. - '

- such other monies received by the Authorlty'pursuant to thls Act

_i4_



The allocated budgets of MIMRA for 1988 and 1989 are as follows,

Unit: US$
1988 : 1989
1. National budget , - 100,000
.2+ A portion of grant provided _
by the Compagt with U.S.A - 37400 371,400
"~ 3. Special fund 662,000 -
1,033,400 47,400

¥ Special fund allocated at the time of establishment of MIMRA in 1988

2.3 Outline of Fisheries Development Plan

2.3.1 Fisheries Development Plan in Rephased
First Five-Year Development Plan -

The development ob;ectlvee of the fisheries sector during the plan

period

(1986/87 1990/91) are:

to increase domestlc flSh productlon in order to replace imports
and to increase exports ' '

to develop the fisheries sector as a ma jor component of the

?country 5 economlc base, by encouraglng the development of

artlsanal_fishlng as well as locally based large scale commercial
fishing
to promote locally based fish processing activities both on a small

and large scale

0o develop Ma;uro'e international dock area for use by foreign

—'flehlng fleets as a base

to enhance +he country s surveillance capscity within its Exclusgive

Economlc Zone

' Based on ‘the aforementioned obJectlveS, the development projecis in

priorlty A end B in the Plan are 1nd1cated below.

— 15 —



Priority A

(1) Outer Island Fisheries Development: To modernize Arno Atoll
fishery by shifting from subsistence to commercial through the
development of infrastructure and provision of equipment for
fishing and wmarketing (same project contents as the requested

~ contents of this Project)

{2) Mariculture Laboratory: Pacilities for fry/juvenile production of
mollusks and other specles N

(3) Outer Island Rearing Pen: Facilities of pen culture for mollusks
and crustacean

(4) Patrel Boats: First patrol boat for surveillance

(5} Project Operation Center: A center to manage'fisheries
development programs effectively '

(6) Air Surveillance Equipment: Aireraft for surveillance within the

Exclusive Economic Zone

Priority B

(1) Patrol Boats: Second patrol boat for surveiilance 7
(2) Ebeye Fishing Base: Fishing base infrastructure for development
of fisheries in Eheye Island of Kwajalein Atoll

Funding source and manpower requireﬁent dufing the Plan period are

shown in Tables 2.14 and 2.15, respectively.

2.3.2 Plans Related to this Project

Since 1977 Japan's Overseas Fishery Cooperation Foundatioh
(hereafter referred to as OFCF) has been intermittently providing
technical cooperation for fisheries dévelopment in the Marshall Islands.
As an ongoing project by OFCF, "The Coastal Fisheries Development Project”
is being implemenied since October 1988. This pfoject is an éxperimental
operation for the development of coastal fisheries in ﬁrno Atoll based on
the "Memorandum of Understanding between the Minisiry of Resources and
Development of the Republic of the Marshall Islands and the Overseas
Fishery Cooperation Foundation of the Coastal Fishéfies Devélopﬁent“'which
mutually agreed on following the recommendatlon of the preliminary survey

report on "Marshall Islands Coastal Fishery Development Project® which was
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carried out in June 1988 by OFCF., Accordingly the purpose of this Project
and OFCF project is basically the same.
(1) Activities _
Experimental fishing practices by small fishing boats at 1-2 fishing
bases in Arno Atoll:and trials of transporiing and selling the fish catch
to Majuro will be implemented. For this purpose experts on fishing,

marketing and facility menagement will be dispatched for technical

guidance.

. (2) Execution Period
The ongoing project is scheduled $i1l March 1990. However the period

can be extended if there is mubual apgreement between both sides.

' (3) Provision of Equipment

The main equipment to be provided are shown in the table below.

JIteng Quantity Remarks
1. 20-foot FRP vessel 9 Open deck type
2. Outboard engine 25HP/27HP 9 For 20-foot ¥RP boatl
3. Outboard engine SHP 9 Replacement/supplement
4. Boat trailer 4 For drawing up boats
5. 33-foolt FRP vessel 1 For training and surveillance
6. Fish finder 1 For training and surveillance
) : ~vesgel
7. Fishing gear Adequate
(trolling, vertical amount
line, gill net, etec.}
8. FAD materials 4 For Arno Atoll
9, Storage 1 For Arno base
10. Storage for equipment 1 For Arno base
11. Ice box 36
12, Radio (S3B) 3 For Majuro base and Arno base
o _ gurvey vessel
13, Weather facgsimile 1 For Arno base
"14. Generator 2 For Arno base
15, Pick-up truck 2 For transportation of fish

and egquipment
SR ' C (Majuro base and Arno base)
16, Spare parts for existing Adequate

freezing and cold storage amount

17. Spare parts for existing - ditto -
- transportation wvessel
- 18. Tools, spare parts and = - ditto -

consumables
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(4) Present Conditions of Implemsntation
Since Ogtober 1988 three experts have been dispatched to Majuro. At

the end of March 1989, the aforementioned equipment arrived, and now they
are ready to implement technical guidance in full-scale, Main activitles
by OFCF experts are focused on experimental fishing practices in Arno
Atoll and the marketability survey of the fish catch in Majuro. For thigs
purpose a small scale fishing base has been ostablished in Arno Island of
Arno Atoll to implament fishing using the prﬁﬁided equipment, to transport
fish catech to Majure, and to try to supply fresh fish mainly to public
institutions such as schools, hospitals, etc.

Under the OFCF plan, fishermen will be supplied not only fishing gear
such as fishing boats/fishlng ‘gears and’ operation cogts in fishing such as
fuel/ice, but also techniecal follow up such as fishing techiniques and
quality control of fish. The necessary costs in £ransporting fish to
Majuro such as manpower and maintenance, will also be supplied. Based on
the aforementioned coopsration method, the commercializmation of Arno Atoll
fishery will be tried by setting up a marketing method and proper fish

priceg in Majuro through discussions with the Government of the Marshall

Islands.

{5) Relationship to thls Plan
Basically the objective of this Project and that of the ong01ng OFCF
project are the same, The OFCF project is malnly centered. around the
provision of equipment and technical guidance. The contents of this

Project have been formulated Lkeeping in mind the activities of the OFCF.

2.4 Background and Contenis of the Project Request

2.4.1 Background of the Request

In the Marshall Islands, urbanization has progreésed ohlyiin Majuro
Atoll where the capital is located, and in Xwajalein Atoll where the U.S.
Army hase is located. Thié has increased the opportunities for cash
income and as a result two thirds of the total population are concentrated
in these two atolls. Since copra prdduction is the ohiy.main ihduatry.in
the country, its economic base has always been fragile. Hence, thé
economie belance is dependent on the 1arge_of'am6unt grant,aid'by the U.S.

government. In order to improve this economic environment, the government
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has a policy to achieve economic self reliance through the development of
infrastructure and subsaqﬁentiy generate industry in the outer islands.

It has Qsﬁecially planned to commercialize the fishing industry and to
increage the income of the people on the outer islands, by supplying fresh
fish to urban centers where the fresh fish supply is insufficient, and is
aimihg to reduce the import of fishery products.

In-view of the above background, the Project for the Local Fishery
Development was established with the objective of activating the fishing
activities of main fishing villages in Arno Atoll which is nearest to
Majuro,-ths large consumpbtion center with a comparatively large
population, and to shift from subsistence fishing to commercial fishery.
The governmeht of Marshall Islands has requested the Government of Japan
for grant aid to provide the infrastructure to modernize the fishing
community, and to provide facilities to achieve smooth distribution of

fishery products.

2.4.2 Contents of the Request
._ The contents of the request that have been finally confirmed between
both Governments, based on the results of the field survey conducted by

the basic design study ﬁeam, are shown in the table below.

Ttems Majuro Arno

1. Fishing Equipment
1) Fishing vessel -
2) Fishing gear -
3} Others -

QOO

2. Supporting Facilities
1) Storsge for ice and fish -
-2} Water tank -
3) Fuel supply facility -
4} Lighting -
5) Others -

OO C OO

3. Infrastructure
1} Jetty and pier . -
2} Slipway _ -
3} Causeway ' -
4) Improvement of Majuro channel 0
5} Multipurpose work space -
6) Others -

Ol OO0

REMARKS: 0 = the objective site for provision of facilities and equipment

—_19_












3. OUTLINE OF PROPOSED SITES

3.1 Description of Arno Atoll

3.1.1 Present Conditions of the Proposed Site

(1) General

Arno Atoll 1s situated about 20 km east of Majuro Atoll; and it
extends about 40 km nerth to south and about 50 km east to west, and
consists of long and narrow islands with an elevation of 3 m above sea
level. Total land area is about 13 kmz.

The atoll hag four administrative districlts; Kebjeltak (Arno),
Ajeltokrok {Ine), Rearlaplap (Malel) and Jabonwod (Dodo). Arno Island and
Ine Tsland are connected by a sand bar during low tide but are connected
with other islands only by boats.

There are houses scatbered within the islands. However, even at the
center of an island where school, church and health center are localed,
only 10-20 houses exist. There are one or two private cars in the main
islands used for transportation. Unpaved roads run intermitiently from
one end to another in each island., There are electrically powered
facilities, with the exception of main public buildings such as schools,
churches which have solar power facilities on roof tops for lighting
purposes. Kerosene lamps are used in ordinary houses for lighting. Rain
water ig collected from roof tops and stored in concrete tanks and is used
for drinking.

The main form of transportation between Majuro and the atoll are
airplanes and copra transport vessels (approximately 5 GT). In Ine and
Malel there is an unpaved runway, and a Marshall Alr propeller plane
{carrying capacity of 15 - 16 persons) which operates a round trip
regulariy twice a week. A flight between Ine and Majuro International
Airport takes spproximately 20 ninutes.

The trips by a copra transport vessel is irregular. After its
delivery of copra to Majuro, it freights back with food and other
commodities to Arno. It takes aboul two and half hours from the Majuro
fishing base through the Majuro new channel to Arno. Other larger inter-

island transport vessels visit 8-10 times a year.
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(2) Arno Island

Arno Island is located southwest of the atoll and is ths nearest to
Majuro. Coral reefs have developed along both the ocean side and the
lagoon side, and each extends 100 ~ 150 m and 300 - 500 m wide, N
respectively. The coastal line of the ocean slde ab ‘the south end of the

island faces south and forms a calm sea area uninfluenced by the ocean

swells from the north.

In this coast thers is a natural inlat with a

width of about 50 m which does not have any coral development. This. is

the only inlet being used as an anchorage in the ocean glde of Arno

Island.

This point ig alsc the shortest to the north end of Ine Island.

Between Arno and Ine islands there is an uninhabited island named

Eneenserikku connecting both the Arno and Ine islands by sand bars of 150 m

and 250 m in length.

‘As the elevation of the sand bars are app1ox1mately

+2.0 m and +1.0 m respectively, they emerge from the sea during low tide.

L
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(3) Ine Iasland

Ino Igland is situated soubheast of Arno Atoll. The conditions of
aoral_réef develoﬁment along the coast resembles that of Arno Island. The
reef facing the ocean is more or less flat (¥ 0.50 m) with a width ranging
from 100 - 200 m. The lagoon side is sloping (approx. 1/150) with a width
of 300 - 500 m. There is a coast called Ine Anchorage facing the ocean
gide gt the central part of the island. It was used by a Japanese trading
company for shipment of copra during World War II. 8ince the coast line
is facing gouth and is curved at this anchorage, the influence of swells
from the north is minimized, and the sea surface is calm. Furthermore the
infiuence of trade winds blowing from east to northeast is also reduced by
the island itself.

LAGOON SIDE

PROPOSED SITE FOR

INE ANCHORAGE INE FISHING BASE

OCEAN SIDE
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3.1.2 Natural Conditions
(1) Weather Conditions _ _

There is no ¢limatic data on Arno Atoll. =H0wevéf, weéther_conditipﬁs
are nearly similar to that of Majuro Atoll, Majuro has typleal ‘tropical- |
oceanic weather with trade winds bloﬁihg:thrqughbut the yedr.'Siﬁcé'; |
February of 1914 it has not experienced any typhoon, however strong winds
xnown as troplcal storms océur often in" April-March and October-November. -

- Rain is usually in the form of tropical showers, but prolonged.
rein is also not unusual, Rainfall is high with an annual avéragé*bf'
3400 nm. The temperature is uniform around 27 .°C with an-average monthly
difference of less than 0.5 °C. The temperature seldom rises even in the
daytime and in generél the climate is mild due to constant bloﬁing of the

trade winds (Refer to 3.2 Present Condition of Majuro New Channel}.

(2) Sea Conditions
1) Tidal current _
The ocean around Arno and Majuro atolls is influenced by an
equatorial current with a width of 300 miles. Thé currént moves éastward
and normally has a speed of 2 knots bubt in this arvea the speed is.0.4-1.0

knots.

2) Tidsl fluctuation
At the proposed site'fdcing the'bcean at thé'éouth end_bf.ﬁrno
Island, the tide level was measured every one hour for 15 days. The
reading was teken by the tide staff from March 11 to March 25, 1989.
Based on the harmonic analysis of the:readings,'therfolloﬁing tide
fluctuation was obtained {refer torhppendix 2.3 Results of Natural

Conditions Survey).
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3) Swells and waves o
Swells with a wave helght of 5~ 6 m moving from north to south
were always observed and measured by the eye when crossing the Hurodalsu
channel durlng the study period. The waves on the ocean side in Ma,]uro
and Arno atolls had wave heights of 1.5-2.0 m with wave cycles of §-
12 seconds.: After breaking inside the lagoon, they were 0.,5-1,0 m with

wave cyciés of 394'seconds.

(3) Soil
The coral s&nd at the proposed site of the causeway constructlon was
sampled and analysed for its grain distribution and specific gravity.
~ About 80?7 of the sand consisted of fine sand (74-420 micrometers) which
indicates high fludity. The specific gravity is about 2.83 and it is
heavier than ordinary soil (refer to Appendix 2.3 Results of Natural

Conditions Survey).
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3.1.3 Consﬁuchou Conditions
Thero are almost no construotlon machines in Arno. 'The machines are
brought from Majuro when needed. The airway etrip ig the only existing

infrastructure and it is smmply leveled and compacted.

3.2 Majuro New-_'Channel__ '

3.2.1 Present Condxtmns

The Majuro Atoll is oval 1n shape extending approxxmately 40 km east
to west and 10 km north to south. The area of the atoll is about 410 km
and the greater part is occupied by the lagoon., The land area 1s’ only 11
kn®. Nearly all facilities and 75 percent of the Maguro populatlon is
concentrated in DUD district (Darrlt Tliga and Dalap) whloh ig 10cated at
the east end of the_atoll. Majuro new channel is located at about 3 Xn
south of DUD district. The chanmel is functioning as an entrance/ex1t
between the lagoon and ocean for fishing boats and transport vessels. The
road to-the alrport and Laura dieﬁriot:oroeses the channel. Transport
volume is comparatively large. The maximun velocity of the water current
in the chamme) reaches 2 knots and is generated by water level differences
between the lagoon and the ocean side’following tidal fluctuation.
Particularly during low tide, the current flows to the ooean side and
often creates mixed conditions of strong current and broken waves at the
ocean side exit. The channel is orginally designed to be ueed under oalm
stream condltions.' However it is so convenlent that it is also used |
“under rough conditions. Furthermore the ocean Side exit of thls channel .
is slightly narrow and shallow. Hence, when these combined condltions of
tide level, channsl current and swelle badly overlap, the pass&ge of
vessels becomes dangerous. There are incidents of transport vessels
bunplng onto reefe and flishing boats capsizing, reeultlng in deaths (refer

the following figure),
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. The ocean side reef is flat with a width of about 100 m. However the
reef n_ear' the channel is not flat because there are spbtted pits of
oxcavated coral rocks. The reef consists of altérnating layers of cofal
rock and '.coral' gravel. . The slope of the sea botbom at the reef edge is
steep at 30 degrees with a depth of 5 m and the incline is 60 degrees at a
depth of 10 .

3.2.2 Natural Conditions
(1) Climate |
' The climatic data of Majuro :'L_s shown below (refer to Appendix 2.3

Results of Natural Conditions Survey).
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Arnual
Average

M1 212 213 27.2 2.3 22 22 21w 1M 21M 213 20 213
3 16 23 27 B 30 W XB 38 6 W BT 3,408

Temperature ‘C

rainfall mm
Humidity % (6 hours) 81 & 8 & & & & & 83 8 08 82 33

humidity 4 (2hows) | 5 T30 M T T8 W T % %6 6 T 6|
Wind speed m/sec. 5.9 6.1 59 54 50 u5 3.8 3.3 3.2 34 L0 56 4.6
Wind direction (1963) |ENE ENE FNE ﬂ@ BNE BENE HE “ENE  E E E ENE ENE

REMARKS: Average temparaturs and rainfall based oh data from 1955 to 1988
Average huwidity based on record of 32 years
Average wind gpeed based on 1987 data
Average wind direction based on 1963 data

{2) Sea Conditions
1) Tidal current
Tidal current is similar to that of Arnc Atoll.

2) Tide fluctuation
The tide fluctuation used during the excavation of the Majuro new

channel was as £ollovs.

1, (Mean High Water Level) +
(Mean Water Level) + 0.90
ML (Mean Lower Low Water Level) + 0.00

M.HW
MWL
Mol L

{3) Current Speed in Majuro New Channel
The current speed in the channel varys with the tidal flucuatlons.
When measured during the spring tide u31ng.current.meter, the maximum
velocity was 1.75 knobs (refer Appendix 2.3 Results of Natural Conditions
Survey}. '

3.2.3 Construction Conditions
(1) Infrestructural conditions _ _
In the capital of Majuro, electriclty, water and roads are ;.'.
sufficiently provided, and main publlc facilities such as government

offices, new and old ports, hospitals, schoolg, churches, and commercial
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faéilities such as hotels, shops, offices, etc. are concentrated in the
DUD_diétrict. With;the exception of a scheduled electrical shutdown
needed to exchange s transformer on an electric pole, there was no
electric failure or voltage drop throughout the survey period. Aside from
this, the electric power supply appears to be in good condition. A two-
way paved road. passes from the DUD to the Laura district. Transportation

is by private cars, minibuses, and taxis.

(2) Construction.COnditioﬁs _ _ A
The executing orgaﬁizations of public works in the Marshall Islands
: are:the'Ministry of Public Works and Capital'Improvement Programs (CIP).
The former is réépdnsible for. the budgst of public works, maintenance of
public facilitieé‘and,the ieasing of construction machines. The latter is
under the jurisdiction of MIDA (Marshall Islands Development Authority)
‘and is responsible for designing, tendering, and construction supervision
that are solely cohtracted to:American consultants.
Private construction firms are Pacific International Inc. (PII),
'Rébert Reimers Enterprises (RRE), and Nine Group, United Atoll General
Contractor, McCohnel Doﬁell, ete. TFirms currently undertaking
" construetion work_are.PII (U.S.A), RRE (Local), McGonnel Dowell (New
Zealand). Nine Grouﬁ (Taiwan) has not obtained any work, since the
~ severage works contréct_two_years age. PII, the largest firm, and
MéConnel‘Dowell-have undertaken a joint-venture for almost all the
projects and théreby maintains a monopoly on large projects. RRE is
usually engaged in Qork related to their associated companies. United
Atoll General Contractors has recently gone independent from RRE, and dees
not appear to be doing well.
_ Most of existing éonstruction equipment and machines are owned by PII
or the Hihistry of Public Works, = However, those of the latler are not
.well maintained. - Many of them can not be used because they have either
" broken down or are under repair.
The following'afe main construction equipment and machines that can
be procured in the Marshall Islands.

- Concrete batching plant

— Truck crane (65 ton, 12.5 ton, 8 ton)
Bulldozer

Mortar grader

Dump truck

Backhoe (small)

[ TR I
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Breaker (small)

-~ Welder

- Generator
n:Gompressor

- Tanding craft, ete.

t

Marshalleses, Filipinos, Americans and New Zealanders are available
for local construction works. Most Marshalleses are‘émpléyédﬂaS ofdinary'
congtruction labourers; foreﬁen and techniclans are Filipinos; '
~ construction supervisors and managers are Americaﬁ-and‘btheis°f'Labour..f
cost in the private sector is higher than that rogulated by law.

Locally produced construction materials are limlted to- aggregate
(coral sand and rock), ‘and concréte block (using imported cement) - Other.
materials are_all imported. The following are imported stﬁckpile.- This -
stockpile will not meet an urgent demand -in 1érgeiquantities-without the

additional import.

‘Cement (Taiwan and Korea)
Timber and plywood (U.S.A.)
Steel (Korea).

Roofing materlals (U 5.A. ), etc.
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4. CONTENTS OF THE PROJECT

4.1 Objectives of the Project

The objectives of the Project are to encourage fishing activities and
to upgrade the livelihood of people in the Arno Atoll by developmenl of
figheries and marketing infrastructure. The objective is also to suppress
the volume of imperted of canned fish, i.e., to suppress the outflow of

foreign exchange.

4.2 Evaluation of the Requestied Project

4.2.1 Evaluation of the the Plan
(1) Relationship between the OFCF project and the Project

The contents of the Project request are described in section 2.4.2
and were confirmed by both governments during the field survey conducted
by the basic design team. The details are given in section 2.4.2. The
contents are roughly cabegorized as follows:

1) Provision of equipment for fishing and commercialization

of Arno fishery
2) Construction of support facilities for Armo fishery
3) Construction of fishing bases for Arno fishery

4) Improvement of Majuro new channel

Tn view of the lack of modernized fishing and fisheries
infrastructure such as landing jetties, slipway, etc. in the Arno Atoll,
it is justifiable to respond to the aforementioned objectives of the
request. However, as indicated in section 2.3.2, QFCTF has been
cooperating with the same objectives as the Project and has been providing
fisheries equipment and dispatching experts for technical guidance.
Consequently, in this Project it is justifiable to undertske items 2), 3}

and 4).

{2) Infrastructural development of Arno fishery
Development of fisheries infrastructure was requested in each of the
four administrative districts (Arno, Tne, Malel and Dodo) in the Armo

Atoll. However, it is essential that districts and facilities are chosen
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on a priority basls in order to activate Arno fishery in stages throughout

this Project.
(3) Selection of the PrOJect site
in order to select a projsct site for gtagewige development of flshlng

infrastructure and promotlon of commercial fisheries, the following four
propoged sites were evaluated using the following selection criteria:

- sultable site for anchorage and accesgs to the ocean

- accessibility to Maguro
economic potential in terms of populatlon and land ares

3

t

accessibility by each dlstrlct

. Based on the evaluation, an integrated ares of islands excluding Dodo
and Malel, were recommended as the most appropriate project site for the

development of a fishing base (Table 4.1).

{4) Basic plan for comﬁarcializing'ﬂrno fishery

. There is an ice plant having a 5-ton/day capacity at the new fishing
base in Majure, and & transpoft vesgel for fresh fish will be provided
(Vessel's name: HUSTON, is presently inoperable and 1o be_repairsdrby
QFCE). Under these conditlions, installing an ice.plgnt'at the Arno site
is not recommended. It is much wore economical to tranéport ice from
Majuro and store it in Arno, Dus to the route takenrby transport vessels
between Majuro and Arno, Arno Island will be a transit point since its
ocean side anchorage is the closest to Majuro. Meanwhile the Ine_ISland
facilities will be the fish collection, storing and shipping point for |

Arno.

4.2.2 Evaluation of the Facilities .
(1) Evsluation of the facilities in the Project
Based on Ghe resulbs of the evaluatioﬁ mentioned in section 4.2.1 (1)
(Relationship between the OFCF project and the Project), the typerqf.
facilities to be introduced in this Project, its objectivés,_the ﬁééds,of
the project site, and its relationship to the work of the OFCF project are

shown in the following figure,

3%~



Objective of the Projeot

U

Devalop[ﬁlt of Inf‘rastrmttm

Camercialization of Ao Fisheries

Facllities by the iject T Noods Needs Cooperation by OFCF
veloprmt. of fisheries NE
?;mswum Mo fisheries Lack of modern
- ~———-—1 _ infrastructure g ; fishing weans Provisicn of fishirg
—Lagomsidejetty < { Fishermen : 3 boats and gear
-Qcean side jetty g
s slipway Fish Fishirg boat, e
—— cabch Fishing gear,
N Toe, roney \
/ Support facility for Provision of fisheries
- - . i _ fishermen/fishing . support equipment
Development of 1 Mo fisheries No fisheries
Fisharies sipport facility | support feecilities Spaoe/f‘aclhtles support, equipment Fish box,insulabed box
- - ;‘I‘owashsort.sbcxaf‘lsh % Push cart, rear car
Multipurpose working space : cabeh in good condition Repair tools
with cold storage, swore 1 -To varicus repair works CGihers
rocm, ete. ~To use for meeting /
! trainirg for fishermen
Teed Toe,money
Disconected during  fish others o transportation
high tide between means between
- Ano-Toe Arno-Tne
Provision of
Construction of causeway To Ao From Ao transportation vehicle
Teed Tog,money
fish others
Develomment. of fisheries ARND
infrastructure No lisheries Lack of modern
: infrastrucbre f e ; fishing means Provision of fishing
-Lagoon side jetby ad . [ : Fishersen | ) boats and gear
alipmay B T T i
-Ocean Joading/unloading Fish Fishing boat, /
whatf and slipeay : B catch Fishing gear,
_ < Yoo, meey N
! Support facility for Provision of fisheries |
/ ! Fisherwen/fishing sipport, equipment
No fisheries ; ' No fisheries
Develomment of ' support facilities i Space/facilities support. equiprent Balance
Fisheries s.xwort facihty i ~To vash,sort,sbore fish fish box, insulated box
i catch in god condition Push cart, rear car
Miltipmpice working spece i -To u‘arssw;ort(b‘.ﬂno—m) : Repair tools
with cold storege, store | i ~To varicus repair Others
rocm, ete. E -To use for meeting / ]
hralmrg for rlmanwn :
Toed Toe,money
_ beficiency of fish others :
salety ab the time Transportation vessel
Improvement of . of the passage is out of order
Majuro rew channel 3 Repair of existing
To Majuro From Majuro transportation vessel
Hidening chanrel and
construction of groyne b
Toed Toa,money
fish others -
Provision of equip?.enb—‘
for fish sales
Shortage of equipment
for fish sales Balance, fish box,
Collection of sales monay Show case,Others
| in ¥ajuro /
Toe sapply to Aroo fishing
base from Majuro ice plant \\
| Provisicn of ioe can
Shortage of ice can for ice plant
in Ice plant

— 33 -



	Cover
	Title Page
	PREFACE
	SUMMARY
	TABLE OF CONTENTS
	1. INTRODUCTION
	2. BACKGROUND OF THE PROJECT
	2.1 Profile of the Country
	2.1.1 Profile of the Country
	2.1.2 National Economy
	2.1.3 Compact of Free Association and National Development Plan

	2.2 Description of Fisheries Sector
	2.2.1 Fisheries Activities
	2.2.2 Fisheries Related Facilities
	2.2.3 Fishery Administration

	2.3 Outline of Fisheries Development Plan
	2.3.1 Fisheries Development Plan in Rephased First Five-Year Development Plan
	2.3.2 Plans Related to this Project

	2.4 Background and Contents of the Project Request
	2.4.1 Background of the Request
	2.4.2 Contents of the Request


	3. OUTLINE OF PROPOSED SITES
	3.1 Description of the Arno Atoll
	3.1.1 Present Conditions of the Proposed Site
	3.1.2 Natural Conditions
	3.1.3 Construction Conditions

	3.2 Majuro New Channel
	3.2.1 Present Conditions
	3.2.2 Natural Conditions
	3.2.3 Construction Conditions


	4. CONTENTS OF THE PROJECT
	4.1 Objectives of the Project
	4.2 Evaluation of the Requested Project
	4.2.1 Evaluation of the Plan
	4.2.2 Evaluation of the Facilities



