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" PREFACE

ih fesbdhte'te'the fequest'dfttﬁe’Ceﬁerhﬁent of the=Repub1ic'of the
'Marshall Islands, Lhe Government of Japdn has de01ded to .conduct a
BaSlC De51gn Study on Lhe Pro;ect for Reactlvatlon of Damaged Old Dock'
at Majuro, and entrusted the sLudy to the Japan lnternatlona]
'Cooperatlon Agency (JICA) . JICA sent Lo the Marshall Islands a study
~team headed by Mr. - Masao Klshlno,rDeputy Dlrector, Dlsaster Preventlon
'and Coastal Protectlon D1V151on, Flshlng Port Department, Flsherles
Agency, Mlnlstry of Aquculture, Forestry and Flsherles, from March 3

LO March 26 1988

The team tad dlscuselons on the Pro;ect w1th the offlclals concerned
of the Government of the Marshall Islands and conducted a field survey
in Lhe Pro;ect areas. After the Leam returned to Japan, further
studles were made, a draft report was prepared and, for explanatlon
_'and dlscu551on of 1t, a mlsSlon headed ‘hy  Mr. Kunlhlro Shlnoda,
Technlcal Staff Constructlon DlVlSlOH, Fishing Port Department,
*Flshetles Agency, Mln;stry of Agtlculture, Forestry and Fisheries was
eent to the_Harshall islands from June 6=to Jﬁne 13, 1988. As a

result, thé present report has been prepared.

I hope that this report wiil serve for the development of the Project
and contrlbute to the promotlon of frlendly relations between our two

countrles.

T wish to express my deep appreciation to the officials concerned of
the Government of the Republic of the Marshall Islands for their close

cooperation extended to the team.

July, 1988

W-_WA__
: Kensuke Yanaglya

PreSIdent

Japan International Cooperation Agency
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- SUMMARY

The Ropubllc of the Marshall Islands is composed of 34 islands seattered
: over an expanse of l 900 OOO km ‘ but the total land area is only 181 km .
AL pre&ent, copra 15 ‘the’ country s only export product, but- high hopes are
'held for,deyeloplng ‘the rlch_marlne résources around the' ;slands as a new
'soUroe of foreign cﬁrréncy; Tﬁesé'fésoyrces, however, are presently being

harvested mainly by Foréign fishing vessels,

The éoVernmeht-ofxthe Mereheil Ielaoas, in order to insure balanced
.deVélopment”oh‘the‘veriouS'islands,'deems it vital”to first establish a
wviable - llvollhood and develop industries on the outer ‘islands. As a
dlrect means. of reallzlng this objectlve, it has been puttlng major effort
Sinto’ the 1mprovement of 1nterna1 marine txansportatlon. ‘At present,.the 5
vessels comprlslng the inter-island fleet use Majuro 014 Dhock as their
home~port : These vessels-are-lntlmately related, as a means of transport,
to copra ‘and flsherles development on the outer islands. The skipjack and
Luna flshlng vessels Operatlng thhln the waters of the Ma¥rshall Islands
also utlllze the old Dock as thelr_supply base,_and, in addltlon, small
-fishing.and oatgo boetS]dse this faeility for loading and unloading
operations.  However, the Cld Dock at Majuro is now about 40 years old and
so.qoite_obsolete.'*injaddition} as a resdlt_of‘vesSel rammings, the dock
piliﬁée'are daogerousiy'leenfﬁg{--The Mafshall Islands Government has,
therefore, developed a tépair piaﬁ for this dock (hereafter'referred to as
'the Plan') within the body of the country's Rephased First Five Year
Developmentvﬁlan (1986/87 -~1990/91) and has requested a grant-in-aid from

the Government of Jaban to permit realizalion of the Plan.

Based on thlS request the Government of'Japan; through the Japan
Internatlonal Cooperatlon Agency, dlspatched a Basec Degign Study Team to
the Marshall Islands; led by Mr; Masao Klshlno,rDeputy Dlreotor, Dlsaster
preverntion and Coastal Protectlon D1v151on, Fishing Port Department,
Flsherles:Aqency, Manlstry of Agrlculthe, Forestry and Fisheries, This
teamﬂﬁieited the country from_March 3 through 26, 1988 and conducted a
Ifield survey; including -a boring survey, colleotedrvainUS materials, and
reviewed the requeut with - concerned officials of the Marshall Islands

Government



As a result of .the Survey, 1t was establlshed that the damage to the Old
' Dock was 1ndeed severe. that, 1f left in its present condltlon; thc dock
was in grave dangex of cellapelng, 80 that correctlve measureg were
urgently requlred, rhat the dock was 1deally located to serve as the base
port for the 1nter 1sland vessels, and that 1t was also playlng ane_

1mportant role in the refuellng of fOIElgH flshlng vessels.:._]

The. purpose of the Plan, Lhen, s to renovate the Old Dock and promote the'
| development of the outer 1slends by 1neur1ng effectlve OQeratlons by the
1nter 1sland fleet Based on - the BaelC De51gn Study, we reached the
conclu31on that thls objectlve could best be attalnéd by bulldlng the

follow1ng new fa0111t1es-

1. Enqineering Facilitiee
(1) Moering Docks - _
"1) Dock for use by 1nter 1sland vessels
' Dock length 120m _ E

Plan depth: -M.L.w.L.'¥i.5m
Plan crown helght M. L-w'L..+§;Om'

21} Dock for use by forelgn flshlng vesse1s
Dock Length . 40m-
Plan depth: M.L.W.L. ~5.0m
~Plan crown helght M;L;W;L; +3.0m

3) Dock for,small fishing aha'cafgo:boats:
.Dock 1ength- : S 96m- - V
Pian depths . MILWL. “2.0m
Plan crown. helght- M,L.W.L. +3,0m .

'Floatlng dock for unloading purposes'
width = length . 3.0 x lSm '
freeboard . 0.6_“'0.8m-
(2) Work Apron _ ) . . . _
- width: o . 15m, 24m (warehouse portion)
(3} Landihq Ramb:for Small Flshlng Boats o
B Wldth X Length- 4,0 x 27
Depth at forward block" _
M. L W L.-Hl.Om_

S i =



2. Shdré'Facilities:
.(1)-Warehouse£’ : . Steel-frame, single-storied;
floor area —- 140m2

(2) Passenger waltlng fa01llty-'
Relnforced concrete, gingle-storied;
floor arealeh 110m2

(3) Pav1ng of access road:

w1dth % length: 6.0 x 17Sm

3. Attached Facilities:
(1) Power faeilities:
.outside lamps and lighting
Power facilities for delivery to
'Vessels . '
(2) Water supply and. drainage facilities:
water supply for vessels
.Inter—islqnd_vessels
.Smell fishing and cargo boats
-Wwater supply for general uee
(3) Refueling facilities
Pipe pit . _
Fueling fecility for small fishing and

cargo. boats

The_implementing agehcy.fo:.the Plan would be the Ministry of
‘Traheportation and, Cohmuhicafions, which presently operates the inter-—
1bland shipping: serv1ces.: However, maintenance of the completed
fa0111t1es would be the respons1bl11ty of the Mlnlstry of Public Works,
Slnce the dock would be bullt using the sheet piling method, the
maintenance burden would be minimal. And, since this type of dock is
extremely resistant to accidental shock, we do not foresee any maintenance

problems,

Since the Plan 18 1ntended to malntaln the inter—-island fleet at top
operatlng capablllty by prOVldlng 1t with a new dock facility, benefits
from the project: would be ‘spread widely among the residents of the outer

" islands. The Plan, therefore, is very much in the public interest.

- iid -



“The’ annual budget for operatlng Lhe 1nter 1eland fleet J_S approx:n.mate]y

.-$1 2 mllllon and bo represents a’ major flSCal burden for the Government

Through 1mplementdt)on of the Plan, the loadlng and unloadlng of cargo and

| the movement of passengers would be made muc:h more efflclent, and thle:_'
_ would, in turn,' serve to: reduce operatlng costs._, [ll'addlthnr Wlth the-'
assuran\,e of regular schedules, Lhe outer Lelands would derlve enormous -
beneflt from the prOjeCt in terms of economic. development whlle a major
_1mprovement can also be: antlclpated in Lhe efflclency of refuellng

‘ operatlons for forelgn flShll]g vessels. .
Accordingly, it 15 the COHClUSJ.OI'I of the BaSlC Desstgn Study Team that

there is con:,lderable Justlflcatlon for 1mplementlng the Plan on the basis

of a grant in- ald from the Government of Japan.

é_,iv N
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. CHAPTER 1° -ENTRODUCTION

-.‘I‘he Govelnment ot thc Republlc of . 1he Marshall Islands, with the coming
: Jnto effect_ of Lhe Compact of Free Assomatlon w1th the U.S. in October,
1986, drew 1ts Rephased Plrst r‘lve Year Development Plan (1986/8? -
1990/91) in Detember, '1987 In thJ.s Ftve Year: Plan, the Government places
emphaS1s on’ ach1ev1nq an :Lndependent econom;tc system durlng the 15 years
perlod of the Compact “The Republlc is- composed of many atolls and

. Jslands sc.at.i_ered over a w1de expanse ‘of the Paclflc Ocean, and, in order

L lto J.nsure balanced development on ‘thé outer 1s1ands, the Marshall Islands

=Government has attached high prlorlty in the Plan . to improve the
'. efflclency of 1nter 1sland transportatlon for people and cargoes, The
GovernmenL has therefore drafted a plan to reactivate the Majuro Old Dock
(hereafter referred to as 't-he Plan ), which is obsolete and severely
‘ 3damaged as: a result of repeated rammlng of the vessels, and’ has requested

. a grant in- ald from the Government of Japan to . carry out this: Plan.

.: The (‘overnment of Japan, in-'r.e.s'p'onse to the re'cjuesft, :decj.ded to conduct a
'_'.Basz.c Des:.gn Study and under the'ausPioes':of the Japan International
: Co_operat:.on Agency-_(J.[_CA),,dispa'tched a Basic_f)esign Study Team to the
Marshall Islands headed by Mr, .Masao_Kis‘h.i'no, Deputy Director, Disaster
ljrevention-'and'coastal Protection Div., Flshing Port Dept., Fisheries
Agency,_rhnlstry of Agrlculture, Forestry and FlShEIleS. The team visited
‘the Marshall Islands from-March 3 to March 26, 1988. The field survey
: 1nvolved rev:LewJ.ng the request by the Marshall Islands Government, the
:program for the Plan and its approprlateness, T_he team also conducted the
site :survey of the éxisting Dock indluding bottom topography and soil
-.analysis dround the Dock as well as the Iimplementation organization for

" tHe project,. -

'Dnring the'-visit- of the team, various discussions were held between the
Marshall Islands Go{rernment and the team. The results were compiled into

Mlnutes of D;LSCU.SSlOIlS, copies of whlch were signed and exohanged The
._team, after returnlng to Japan, was to analyze the survey findings,
';'_'e_val'uate the effect of the_pro;ect _1mpl_ementatlon to the development of
't'he'.-ou_ter“i.slands of the Republi_c:, and prepare the most appropriate basic
de'si'g.n of ‘the Dock. Tlle co'ntents of. the basic design has been compiled as

a draft final report and, in: order to explain the contents of the report,



anéthér team léd'by'Mr.:Kunihiré Sﬁinoda, Technicai staff, Cbnqtruction
Dlv., FlShlﬂg PorL Dept,, Flsherles Agency, Mlnlstry of ngrlculture,
' Forestry and Flsherles, was sent to the Marshall Islands from June G-to
“June_13 1988 The team has: rev1ewed with the concerned offlClals of the
.Marshall-lslands quernment_the ba51c de51gn study_lncluded in the draft

_'final report.,

ThiQ feport incotpbrates the ébove results and contains the most
approprlate basic. deslgn of the fa01lltles for the Plan, the

1mplementatlon plan, pro;ect evaluatlon, recommendatlons, etc,



CHAPTER 2  BACKGROUND OF THE PLAN

2;1'_Natioﬁal:DevelopmentJQIan and_ﬁompact of Free Association

rhe Repu_la.l'ic_'. 'of_--thle: Matsh'all Isl'a.n'cls‘. lS composed, of 29 atolls and 5
| ih'dc.penden"t. i'slands. Whlle these are scattered over ‘some .1, 900 000 km? of
-ocean, the actual land area 15 only 181 kmz.' Slnce the land is low-lying
;coral atolls and - the 3011 elements are - malnly calcareous, the organic
content is low. As a result, wﬂ:h the exceptlon of copral, therre are
V_vz_rtually no agrlcultural products that' offer any prospects for ea:rnlng
foreign exchange, whlle the country is also poor in’ other land- based
; r.esource's:. These natural condltlons, "compounded: by . the adverse geographlc
.pOSltlon of the Marshall lslands, qulte rencte from the developed areas of

the Pa01flc, 1mpos_e serlous constralnts 1n terms of economic development,

- The’ Marshall Islands Government was established in 1979, when the country
gained its pol"it‘ica'l.indepen’idé_nc_é,_ following the Trust Territory

administration by the U,S,. after the World War IT.

Ih- 'counect-ion_ with .the_ .efad"of' .the trust adrministration,' a series. of talks
“were held with the United States tesultsin'c_; in a decision hy the people of
the' Maréhall'.Islands, _exj;;ré’ssed thfough' a referendum in September, 1983, to
enter i'_n.toi‘a Compact-'o'f Free Asso_ciatioh with the U.S.. This compact was
a"ppi'o\ied '.by the U.S. '.Cohgress- in January, 1986 and came into effect in

October of that year.

.:flflle-.Comp'a_ct-'of Free Association with the U.S. is to run for. 15 years,
durihq’r\éhich'petiod the u. S. has agreed to extend financial assistance of
varlous sorts to the. Marshall Islands Government. The share of this
_a551stance in overall flscal revenues will average about 80% over the 5
year perlod from 1986/87 to 1990/91, .wh_lch represents a ‘,ubstantlal
increase from the 68% average during 1980. - 1985, when the. Islands were
still. a trust terrltory of the U.S. Thus, the influx of U,S. funds under
' the Compact of . I‘ree Assoc1atlon, Wlll have a powerful influence on the

flsca] admlnlbtratlon of the new country.



Based ‘on Lhe Rephaeed 5 Year Plan, the government revenues durlng the plan

perlod are: projected as' ehown in Table ? 1z

Pable’ 2,1

Governwent Fiecal\Reveﬁue o ‘ |
: L S (s Ml
N [ 1986787 | 1087/88 | 1988789 | 1989790 1990/91 .¢¢ta11'-
income from the Compact | 42,8 | 4L.501 42.3 432 | adio.fi213.8
Domestlc: Revenues L 13.'7. 10 14,07 i4_.7- 15.4 f16,23 94,0
1u.s. Federal Grants. 1107 8.0 4.8 1.6 1.6 SETA
Caoltal Improvement Pro;ect 9 O - 1.5 19 . - '18';'_4
Inveetment Development F‘!Lmé G 0' - 4.0 - U= 10.0
Four -Aloll Health Care 2.0 2.0 2.0 | 2.0 | 2.0 10.0
Claims Tribunal. 0.5 0.5 0.5 eos [ ows | 2
Total Revenues et | 73 70.2 | 62.7-} " 64.3 .| 356.4
' (Source-' Rephased 5-Year Plan) .

The revenue ‘sources, in- the above table are all, w1th the exceptlon of‘
domestlc revenue sources: (e.g., taxes; flShlng fees,' stamp eales, ete. ),
linked to t‘ne ‘Compact of Free Z\ssot:latlon. Total revenues over the period
of the ‘Rephased 5-Year Plan are ant101pated at $282 400 000, averaglng

$56,480,000 per year.

Apart from the above items that are built :mLo the government budget, the

Marshall I_slands will also receive, under the Compaet, paymente to land
owners f.or the'use:ef_'the' K:nva:ja}ein _bese as well as compensatlon-p_aymente
for the people a'ffected by the nuclear testing program, Receip:ts from
these two sources are estlmated at 59,000, DOD and $18,000, OOO,

reepoctlvely.. :

The ultimate purpose of the Compact is to make the Marshall Islands

economiéeil:y Viable.- "AL ‘the present time, the funds generated under the_
Compact are estlmated to produce over $1, 500 per year - per caplta, and 50
the Marshall Islands economy will obviously be. extremely dependlnq on
'C_ompac_t revenues, However, lﬂ_ order to achieve economic self- suff1c1ency'
during' the 15 _ﬁ/ea'r period of the"Cempact, Lthe Mershall.éls-lands ..Go'{;ernnl-e'nt

is seekinq to implement a develop'men't pie_m designed to create an economic



'"1nfrastructure durlnq the flrst flve yeare that w1ll 1neure adequate

' eCOHOmlC growth during the remalnlng years of the Compact
2;2'.The Rephased S—Qear plan .

"The or1g1na1 5= year Plan was drafted by the Marshall Islands Government in
1984 but was. exten81vely overhauled in conjunctlon w1th the coming into
;force of the Compact of Free A35001atlon in October, 1986 The eseentlal
. effect of thls revrew was to accord each prOJeot a pr:orlty rating in. terms
-of 1ts 1ndustr1a1»or commerc:al potentlal- -Those-prOJects targeted for
1mp1ementatlon durlng the plan perlod were. labeléd Priority A and those
whlch are to be - lmplemented as funds became avallable were given a Priority
.B-status.- The~5.Year Plan was also’ eubjected.to rigerous budgetary
;scrutlny, resultlng in a rearrangement and curtailment of the original

_program, whlch was felt to have distinct cosmetic overtones.

The total development fund1ng requ1red for the Rephased 5-Year Plan,l
iexcludlng Prlorlty B pro;ects, is estimated at about $109 million. LOOKlng
at the requlrements by sectcr, the largest share (60%) is allocated to
.social 1nfrastructure_development, followed.by_educatlon and social welfare

(20.4%), government administration (12.2%), ‘and industry (6.9%).

There has beenﬁefconepiCUQUSVempheSiS'on-infraetructure development since
'the'Trcet‘Territory.Administration davs} notably the early 1970's, with the
bulk of ‘developmental fuhds_having'been allocated to roads, ports,
airpbrts,landfpnblic buildings, There is a feeling in certain guarters
,tnat.the producticn:seetor has been ignored in this program, but, in the
caeefof-the.Mersnall Islands, as distinct from the Federated States of
Micronesia anlealan,”landtbased resources'are scarce, while the country's
manyiatollefare widely scattered, and so there would seem to be a need for
furthér expansion of the social infrastructure for the economic development

of'the7country;r7

From 1976 to'1982,'expenditures1in Mircronesia, by area, under the U.S., CIP
(Capitachmprovement Project) were as. shown in Table 2,2, which
demonstrates the extent to which the Marshall Islands has lagged behind

other ‘areas in 1nfrastructural development



' Table 2 2 CIP Fxpendltures by Area (1916 = 1982)

L ($000):

“Area o : Expendlturee

Palau - 340,445

Yap o _30,165'-: |

Truk o _'..';3S,Qeo'_.
_:Pohnpel I '_ 22,569
' Koerae -ﬂ;j- o 'e§2,3l7_ 
‘-_-'Me-rshalls Cob e 17,664

(Sourﬂe--A Brlef Fconomlc Hlstory of Mlcrone51a,‘

Franc1s X, Hezel)e

Among the 1nfrastructure 1tems in the Rephased SFYear Plan are- power and
water mains (accountlng for 24, 1% of total planned 1nvestment), followed by
'oommunlcatlons (17. 1%),.land tranepﬂrt (10 8%), marlne transport (1 2%)L

and energy and alrport fac1llt1es (O.o%each).

.;Out of 34 atolls and 1slands of the Marshall Islands whlch are Spreaa over'
a wide area,.26 1slands are populated ~The total populatlon in 1987 was
39,500. Thls is an OfflClal flgure based on a populatlon forecaeL

.developed by ESCAP from the 1980 census.' AVerage pOpulatlon den81ty 18 218
persons/kmz, but the denelty is eetlmated to exceed 1, 550 on Ma3uro Atoll
where the country's populatlon is- concentrated Accordlng—to-date_for
1985, 38% of the. total populatlon are lJVlng on’ Majuro and 21% on Ebefe;
thle-;n the other. 24 rslands,rthe.averageipopulatlon 13‘617,.whloh‘is
coneidered in qeneral iﬁsufficient ro sustain a reeeoneble scale. of market

economy .

The population:conoentration-iﬁ Majuro  and Ebeye is causing the housing and
other- public utilities brobleme as well as?preSSUre'on~unemploymeﬁt, 'The_
Government clearly recognlzes 1n its Rephased 5= Year Plan the need to
equallze ‘the beneflts of reglonal development by ach1ev1ng balanced
' development of outer 1slande for bulldlng a sound econonic base for ‘the -

Marshall Yslands.
For this_purpoee; the35¥Year,Pleh'eﬁvieaéeezimplementation.ofia"seriee of

measures, including'development of outerjisland-netural resources throuéh

expansion of ﬁieheriee'and diversification of agriculture;'developMent of

l5;.



'road,esea.léﬁdyeif Eransportation services; maﬁing available'cheaper
' sources of energy from solar, wind and wave powers and. prov151on of greater
faollltles for asslstlng market economy in outer islands, However, the
Rephased Plan also desgrlbes that the major conotralnts in 1mplement1ng
..these programs lles in the. lack of eeonomlc 1n£rastructure 1nclud1ng
Lransportatlon and also well developed administrative structure capable of

1mp]ement1ng these programs.
Based on the exlstlng condltlons mentloned above, the follow1ng projects
" have been given a Prlorlty A rating w;thln the marine transportation sector

undex the Rephased 5-Year Plan:

Lagoon boats: - -

Constructlon of FRP- vessels of about 8m - length to transport copra, other'
-cargo and passenqer between the ouLlylng V1llages and the load centerxs.

The boat 1s also 1ntended for flshlng purposes.

i Load centers-f

'To construct one load center on “each atoll and improve transport efficiency
by pIOV1d1ng a base for trans—-shipment between 1nLerflsland vessels and the

above legoon.bOats.

Nav1gat10nal Alds and Channel Marklng

TO. ensure; nav1gat10nal ssfety through Lhe placement of light buoys marking

the-channels and eoral heads.

New Main Engines for Inter-island Vessels:

Three 720 ton inter-island vessels were built in 1970 but, from the point
of view of foel economy, the plan is to install new, fuel-saving main

engines,

_Md]uro Old Dock Repalr"

To make structural repairs to the Majuro 0ld Dock, which is located in the
optlmum place for leoading inter- 1sland vessels and also convenient for

refueling fishing vessels and for use by small boats.

Commercial Dock Repair:



To make exten31ve repalrs to equlp the New P01t for the ant1c19ated growth'

ifc the number of calls by laxge Vesseﬂsa

The 1econstruct1on ‘plan for the Majuro Old Dock has beén accorded a':
Prlorlty A ratlng in the Rephdsed 5~ Year Plan £or securlng “efficient’

operatlons of the 1nter—1sland-f;eet.
2.3 The Present State of the Inter-island rleet

_As set forth 1n the Rephased 5 Year Plan, the Old Dock at Mdjuro 13 used as-
‘the home port for the Marshall Island transport fleet. 'The fleot at
- pres sent lncludes.S passenger/cargo vessels Wthh are operated by Lhe
Ministry of Transportatlon and Communlcatlons. Fleet composltlon is as

follows:

Passenger/cargo vessel 486GT '(l)
Passenger/cargo‘vessel 790G6T  (3)
LST- - . 458GT (1)

Their specifications are shown in Annex VI-1,

All of these vessels were. buiTt.in Japen, with the smallest; Mfs Militobi;
cconstructed in 1961.. In view. of 1Ls-advanced age, Miliﬁobi'will”be
eventual]y scrapped The three 790 . GT class vessels were bu1lt between
1978~ 79 and s0 are Stlll in-an. excellent state of malntenanee, but, 1n
ordexr. to reduee fuel costs, whxch constltute a major component of operatlng_
costs, a plan 18 ‘being 1mplemented to change over to more fuel-~ saving new
engines, One such 1nsLallatlon has already been completed with the-other

conversions to be done in turn;' The LST is a new vessel bullt in 1985,

Tne inter-isltand vesseis'are'presently'ope:ated'by the Mi"iS#?yWOf
Transportation and Commnnications. However, the Marshall Islends
‘Government, W1th a view to 1mprov1ng operatlng efflClency and ralslng the
return ‘on expendlture from the present 35% to 50%, plans to prlvatlze Lhe.
operations of these vessels some ‘time in the future. ‘For thls purpose, a.
law to establlsh a Marshall Islands Shlppxng Corporatlon was enacted in
1987 though work on the organl?atlonal eructure for this new corporatlon

‘has not yeL started



 in Qiew=of fhé:@ideﬁdispeésibn of fhé Marqhéll Island atolls, operations
.for the Jntcr 1gland fleet are lelded 1nto 31x areas- Far North, North,
-Fast,-&outh -wQst and-Central and the’ Jntent is to apportlon vessel callsg
as equale as: posqlble w1Lh1n each ‘area, The operatlon route for the fleet
 15 glVen in Annex VI=2, However,_51tuated in the far north Eniwetok and
.Ujelang atolls are approx1mately 1, 200km north west of Majuro and their
}populatlon totals ‘only to 285 (as of 1985}, these- atolle were called by the
_lnter—lsland-vessel 4‘t1mes.1n 1987,  Meanwhile, the .central island group

received 10 calls in 1987.

Each vessel carries both passengers and cargo, but the loading of cargo at

‘Majuro is handled by a private stevedoring company.

The fare for ayéabin-iS'iO centé per nautical mile and that for a deck
passengei'67¢enté.. For example,_from Majuroc to Kwajaleln, the fare for a
cabin, based on the publl%hed fare scheédules, is $23,50, vs. $14.10 for
fdeck;passenger, Cargo rates are a flat $1.00 per ?O cu, ft. reéardiess of

distance:-

The most'impoftant cargo .carried by the inter—islahd vesselé_from the outer
islahds tQ.Majuro is Copfa; while the main outbound cargoes are
construction materials, -vehicles, and foodstuffs, During'1987, some 2,830
tons_ofrinbbund'cargo were carried, vs. about 5,350.tons*of ocutbound. (*
This_figuré-is so-called "revénue toné", which, in this case, is considered
almbst ideﬁﬁical'to Cu. M from the nature of the cargo.) The number of
outhound passengers in that year totaled 4,000, with arrivals about 3,500,

for a two-way total of approx1mately Te 500

Except for Majﬁro'éﬁd-Ebéye wﬁere tHe populatién is concentrated, Arno
~Atoll 'has ‘the. 1argest number of inhabitants -- 1,766 people -— but the
smallest populatlon is less than 100, making the average population of
-outer;;slands only 617. Excluding Arno and Mili atolls which are located
close to the capital Majuro, the livelihood in the outer islands in general
-is_heévily=dependent_0n subsistence activities in agriculture and fishery.,
'Frém this-reépect,;thé ihtér*island:fleet is acting as an umbilical cord to
sustainfa viablé:liveliﬁqdd and other economic activities in the outer
islands.by providing residents of the outer islands with a means of

' transportation for daily necessities and equipment,



'Copra is v:Lrtually ‘+the only calgo brought in. from the: outer 1slands Lo..--
© Majuro aL present and, : n orc’;ier to. reflne t‘me mLo ooconut 011 for export,
it is unloaded at the New Port, whloh 1ncorporates a- retlnlng plant. On_
the other hand ‘most of the goods mov:mq out of Ma]uro comprlse essentlals_:
for the outer 1slande. ‘As a result, Lhere are warehousos for sLorlng cargo

at the Old Dock, arotmd wha.c‘n the veﬂdors of such producte are clustered,

maklng thJ..S an- 1deal leada.ng 51te. The Dock 1s qute wcnn, hav:mg been_

o bullt back 1n around 1846, Slnc*e 1t l.s ln the locatlon that is most'_

sheltered from the prevalllng northeasterly w:Lnds, small to. medlum 51?e'

vessels can be 1dea11y accomodated

The New Port at Ma]uro was b\nlt on reclalmed land about 3 km from t_he Old-
Dock across the Majuro Lagoon. Completed in 1978, 1t is an 1nternat10nal
port, with a depth of l3m, a t_otal wharf length of ?SOm, and a c011ta111er
yard, . and has been de51gned to rece1ve large cargo VeSSels. In the
vicin;ty of the New Port are a copra reflnlng plant and a- thermal power
statlon, whlle the surroundlng area 1s used as an’ 1ndustr1al s1te.
Ad301mr1g the New Port are .a fishing dock and refrlgerated ‘warehouse that

were built with J_apanese aid,

The Mar'shall Islarlds_ Government plans to cope with the: gi:ow_irig ‘demand  for
marine transport by dividing the functions .between the _'New Port, serving as
a foreign trade port, ‘and the 01d .Dock,. serving as a ho’me-poft for the

inter-island fleet and as rhooiing_afea' for _other small vessels. .
2.4 Fishery Development Plan

The 0ld Dock qt Majuro is used for 1nter island veseels, refuellng Japanebe
_ flshlng vessels, and for unloadlng cogra and {ish- brought in. by tsmall’
fishing and carge boats from nearpy-lslands. Durlng 1986-,-116 Japanese
fishing vessels called at. the -01d Dock, w1th 141 arrivals during. 1987,.
almost all fof -refueling 'purposes.' At present -the on]y flshlng Operatlons :
permltted Wlthln the Mershall Islands 200 mile #one’ are those dlrected at
sklpjack and tuna under the Flsherlee Agreement with. Japan. Japanese_'
catches within Marshall Island waters durlng 1985/86 totaled 9, 938 tons;
vs. 14,916 tons -in 1986/87
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‘-Whi.-le =.de'f.inigti::'L_\;r'e'.c’la.l't«':i_a'r_e” not available; the amount of fuel taken on by
-.'Ja;p.a'in'é'sé. .fi.'shin:g vessels at the 0ld Dock, usin(j an average of 37,5
kllollters per vessel for the 335 vessels visiting port from October, 1984
to November, 1986_ inclusive, it may be estlmated that the fuellng
requirements - for these vesselg came to about 4,350 k1 in 1986 and 5,290 kl

in 1987,

The Japahése ékipjéék ahd tuna fishing vessels are. refueled at the 01d Dock.
because of a master refuellnq contract: Wlth Mobil 0il, Mlcrone51a, Iing.,
whose refuellng fa01lltles are located there. - However, Shell 0il has
ref&eling fééilitieS'qt-the fishing wharf adjacent to the New Port, which
haé.béen géﬁpleted'ﬁith'Jépahese aid, This suggests that, if, at some
future_time, the Japanese vesselé were to shift their refleling contract
from-MCBil.td éhell, they could then use'thé fishery wharf for their

refuelihg operations.

Since fishing activity in the Marshall Islands is almost entirely
: artlsanal, the fortunes of Japan's sklpjack and tuna vessels operatlng in
Marshall ‘Island waters have-very little bearlng on fishery development in
the country.  H0wever, the fishing, port entry, and docking fees paid by
théée veSSels as‘we11 as their refueling expenditures do have an important

economic*effeét in the Marshall TIslands.

The artisanalffishery occupies an iﬁportant niche;:particularly on the
.duter islands;'as éiéourée of ahimal_protein for the Marshall Islands
_péOpie,' Tﬁé'popﬁlétion of the capital atoll (Majuro) is about 15,000, but,
eVén'here, Lhe number of commercial [ishermen—--those who make their
11vellhood trom flshlng——are estimated to number only about 40 to 50
.persons,_ There are about 60_sma11 fisghing boats, equipped with outboard

* engines, whose annual catch is estimated at 90-100 tons.

TheSERSﬁaLl-bdats, howevér,,are hot dedicated fishing vessels but rather
éllwpurpose-vessels.- The 0ld Dock is used by 8 ~ 12 m vessels eguipped
with.inboérd-motors fhat bring copra and fish to Majuro from nearby Arno
'and'MiLi.Atbllé,.retufning-with subsistence commodities, The fish
traﬁspbrted by. these vessels tendé to bhe mainly relativeiy high-value
spéCies, such as lobster, and so contrlbute little to fish supply to Majuro

Cin terms of actual volume.
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~The Marshall Island Goveznment recognlzes the 1mportanCL, 1n Lerms of theﬂ
country' 8 economlc qeli Sufilclenvy, of developlng 11& rlch flShLLY
resources and o[ prowoting outer. island flqherlea,'one oi the ]ocally
avallable stources w1th high economic poLentlals, and thus has accorded'
fisheries development the largest 1nvestment budgeL w:than the lndu%trlal
seotor. The followxng three flShELy pleectq have been glven Prlorlty Al

ratlnqs in the Rephased 5 Year Plan

Fisheries Development in’ the Outer Islands~'

.To develop artisanal flsherles in the outer 1sland5 Lhrough the credtlon 0£
a fishing- lnfrastructure,-modernlaatlon of fishing gear; and 1mprovement of
figh dlerlbutlon by encouraging-a gommercmal flshery. The 1n1t1al Larget
area w1th1n the Plan period w111 be Arno Atoll, with the program to be

'extended gradually-to other islands.

Marlpulture Laboratoyy

To conduct research on the production of fish anﬁ shellflsh seed for the
purpose of sustaining resources in the outer 1slands,_partlcularly w1thlq

the reef.

Development of Rearing Pens on. the Quter Islands:
TC temporarily store fiﬁgerlings dist:ibﬁted:to-thé.outer-islands and
develop rearing pens for lobster,'trepang, and other high¥va1ue products

while awaiting transport.

It is felt that theré,ié considerable. potential for developing the Marshall
Islands' rich skipjack and tuna resources in nearby waters. ~The focus of
this development caﬁ take3§lace.in two directions -- smallréommerCiai
fishefy operations,.eﬁélvihg from the értiSénal—fiéhery,-and_large—scale
fishery development through the medium of jbint venturés:ﬁith other
countries. For'the_fokmer purpoée, an indispenéablé condition ﬁill be the
establishment of'aistribution-channels for moving fish]off_island, for.
which thg eSSgntial prereqqisite is the'provisioﬁjof marine transﬁort
facilities. In this context, the efficient operation of the inter-island
fléettbecomes a majof pillar of outer-island develbpment_and thus has

profound implications for fishexies development,
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é.S: Becquodndjand_ﬂature of the Request:

Thc Majuro Old Dock was built’ in alound 1946 and; until the New Port for
1a1ge—51ze frelghters was completed in 1978, was the only dock capable of
_rece1v1ng forelgn Cargo vessels, Even after completion of the New Port,
.the 01d bock” contlnued to be used on a regular basis by the inter- island
. fleet, sklpjack and tuna vessels, ‘and small flshlng hoats. Howevex_ln
e1980, a 7 700 ton frelghter rammed the dock, caqglng serloue damage to the
.plllngs and the concrete platform. “The Marshail'Islende-60vernment'then,
1n order to malntaln effective 1nter 1sland eerv1ces, whiCh are so vital to
"overal1 natlenal development, 1ncurred a U.5. dollar 1oan from the Republic
of NaurufFiﬁaﬁce Corporation to make underwater repalrs to prevent collapse
of-the deck'” These included pouring re51n concrete into the supportlng
plllars and the 1nstallatlon of braces. But the dock, Wthh is now over 40
years old has become quite obsolete, and the original design drawings have
been lost. It_has, therefore, been decided that permanent repairs will not
be feasible, and ee a plan has been deeeloped to dismantle the existing
dock”and'build.a'hew'ene in the saine area, which is.called in this report

as 'The Project for Reactivation of Dameged 0ld Dock at Majurc (the Plan)'.

'The Plan was included in the original 5-Year Development Plan drawn up by
the Marshall Islands Government in 1984 and has been accorded a Priority A
ratlng in the Réphased 5-Year Plan of 1987, In October, 1986, the Marshall
Islands Government requested a grantelneaid from the Government of Japan

ﬂfdr-the=purposes of implementing the above Plan.

Durihg our.confirmatidn of the subject Plan, we established.that the
'government officials_Concerned specifically desire a land-fill type of
structure rather thaﬁltﬁe existing pile construction. The reason for this
is -that, in the event of a similar ramming by a large vessel, with pile
construction, subﬁ an_aceident would affect the entire piling, as was the
case with the existing dock, while, with the land-f£ill type of
. construction, the.demage-would be localized. In addition, there is a plen
.to.develep the shore area to the rear of the dock, and so the construction
method should be capable of Ffully protecting the area from the high waves

that develop from the occasional strong westerly winds,

Details of the request of the Marshall Islands Government are as follows:
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(1)

(2)

(3

_A wharf having the capa01ty of berthlng the largest . Slze of the:~“
existing 1nter 1slands vessel at the Ffront 51de and- smaller

vesséls on both s;des and back The water depth abt the . front side
should be greater than 7m. Steel- shebtuplle wall type structure-

is preferable, -

Pavement of wharf and-its access road portion

‘Provision of functibnal facilities including lighting, wéter and -

olil supply pipelines'
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" CHAPTER -3 - DESCRIPTION OF THE PLAN

3,1 Plan Objectives

The Rthased Serar”Plan was prepared'by'the'Marsﬁail Islands GOverhment in
'Decembér,_1986;ﬁ Sixty:pefgentHOf development expenditures under the 5-Year
Piaﬁ'afe e110cated to. eocia1 infrestructure and, in'view of the special
'characterlstlcs of Lhe country s geoqraphy, W1th numerous atolls spread
over’ some 1,900, 000 km ,'verlous plans have been drafted for improving

marine-transportatiOH,

.The Old'Doek'at'Majuro is used as a home port for the Marshall Tslands
“inter- lsland veSSels and as a refuellng station for the Japanese
3ek1p)ack/tuna veesels operaLlng in the country's 200 mlle zone, This dock,
built 1n_around ‘1946, is now qu1te old; in 1980, it was rammed by a
freighter,rteisiﬁg_a grave danger of coilapse. . The Government hae,
ﬁherefoie, accorded'fhe-febuilding'ef%fhe'OldeDOCk a Priority A rating in
the Rephased 5- Year Plan and has requeeted e grant in- a1d from Japan to

 perm1t speedy 1mplementat10n of the prOJect

The objeCtive of the'Plan is to.rebuild the.Old Dock at Majuro,.which is
structuraliy-in a Very"preearibus cenditioh and functionally considerably
" over— taxed, in order to 1nsure efflClent operatlons by the inter-island
'Ileet whlch plays a major role 'in the development of the many islands in
the_Marshall Islands group} Lorlmproxe facilities for refueling foreign
_fishing vessels opefating in the country's 200 mile zone; and to improve

facilities for mooring local small size fishing end cargo boats.
Accofdingly, the. Plan calls for the construction of a new dock, the
building of a warehouse and other shore facilities, and the preparation of
suppofting facilities such as-a floating dock for small boats.

3.2 Description of the Plan Site

3.2,1 Environmental Conditions
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(1) Geol ogy . _ _ :
The Wajuro Atoll is belleved to have been forned from goral llmestonL out

.of coral growing in the V101n1ty of volcanlc is ands, w1th the

dlsappearance of these volcanic islands, the coral grew-above the water

surface.

~The resultlng coral llmestone was granulated by . rain and wave actlon. andr
further de9051ted as a mixture: of coral sand, gravel ‘and boulders.; A

' portlon of these. dep081t% resolidified into Coral sandsLone.; Along the

lagoon, OLher organxsms worked on the coral to form reef rock, As a resulL
7 the geology of the present Majurc Atoll has been ‘Formed from a compound of
a mixture of ceral sand, gravel and boulder, gandy llmesLone and reef rock.

A geological cross-section of the Atoll is Shown_ln Fig, 3.1.

Old Dock
Reef Rock

Coral Sand; Grcvel S " Coral Sand Sfohe.
and Boulder ' o S '

Fig. 3.1 Geological C:oés Section of Majuro Atoll

(2) The Soil

1) Soil Composition

In order to develop an.understanding of thé properties and composition'
of the soil for purposeq of the ‘dock d951gn, borlnq tests were conducted at
the three lOCﬂthﬂS shown in Flg. 3.2. The assumed 5011 prof11e, based on
these borlng tests, is glven in Fig. 3.3.

On the basis of the horing survey. at the three locations, we. found the gol )
within the bhored depth to be composed only of coral sand (a mixture of
coral sand, gfavel and boulders). Phis soil is, for the moot part.
composed of flne to-medium grain coral sand, but with a substantial mlxture

of both gravel and boulders.
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Based”on'the'iééuiEé-ofkthé stahdard1pehé£rat10n tésﬁ, the'N value of the
sand 1ayérfrangés-fr0m14,4'30, réfledting,a=rélativély light to medium
déﬁsity, ﬁut this vélue rose to 50 in cach of the three boring test
locationgﬁin whiéh bodlders were pteéént. Thus, there was a.notable

dispexsibn of relative scil dcnsity values.

-Iniadditibn;_aacayifyfw§s detected in the upper part of the No. 1 boring
lbcation,:whiCh is believed to account in parﬁ for the. large dispersion of

relative densities. The borehole log is shown in Annex VI-3.

1

A pprox. 250m

. 'Fig., 3.2 Boring Locations
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?) Soil CharacLerlstlcs

Using the. data ohtalned from the standard penetratlon tests, we

conduoted bpeCL£1c grav1ty and partlcle size tests for the coral sand.

Sp901f10 grav1ty

The spe01f10 grav1ty exhlblted general values ranglng from 2.50 - 2. 79,

with the average ‘at 2. 67.

Partlcle sipe characterlstlcs

"Fig. 3. 4 shows comparatlve partlcle 81ze dlstrlbutlon curves. Since the
:'3011 13 of uneven con81stency, partlcle 51ve was dlstrlbuted over a wide
range. The pa551ng partlcle tests at 60% and 10% were 1.00 - 15mm and 0.04

"0, 42mm respectively. The evenness coeff1c1ent ranged 11 - 25, which is
”cla551f1ed 1nto SWR or GW {so0il or gravel with good particle distribution)

under the consolidated cla551flcatlon.
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Fig, 3.4 Particle Size Distribution Curves for Coral Sand

(3) Climate
1) Baihfail
Fig, 3}5 shows average monthly rainfall over the pericd 1956 - 1985

inclusive,

Average annual. rainfall at Majuro is 3,400 mm. While the period from June

-through November is known as the rainy season, the differences between
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rainy'ahd dry season are not pértiéularly'gréat,'iﬂhe_:ainfall ig-in-a

squall pattern, with persistent rainfall rare.
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2 ) Temgerature _ _ _
Flg. 3 6 gives averagc monthly temperatures for the perlod 1956 - 1985.

Temperature variations over the course of the year at Majuro ‘are small,

with -average monthly hlghs of 30°C ana lows of about 25 C..
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Fig. 3.6 Average Monthly Temperatures

3) Winds |

Figures .3,7 and 3.8 show. wind velocities and Qind directicﬁal
frequencies, based on obséfvations taién évery three hours during 1987, At
‘Majuro, there is "about an 80% probablllty of. w1ﬁd coming from a northeast

(VE} or east-northeasgt- (ENh} direction.
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Fig. 3.7 Wind Velocity Frequencies

Fig. 3.8 wind Directional Frequencies

Table 3.1 shows average maximum wind velocity by month for the period 1959
- 1985, The maximum windIVeIOCity during the subject period was about 40
mph"(lSm[sec. ) from a-NBE, ENE and F direction but, in No{rember, 1982, there

was a stroﬁg'sw wind of 45 mph.

Meonth . - JAN | FEB | MAR | APR. .MAY JUNE |JULY | AUG j SEP | OCT | NOV | DEC
‘Direction "NE | E |'ENE{ENE |ENE | ENE | ENE | NE E E SW E .
- Speed (MPH) 38 35 36 35 38 38 34 32 36 38 45 38

Table 3.1 Maximum Wind Velocity by Month (1959 - 1985)

(4) Oceahographic Conditions

1) Tidal levels _ _

A tide recorder.has been set in the vicinity of the cqnnecting bridge of
‘the Majuro 01d Doék-which automatically records coﬁtinuous measurements of
.tidal 1é§elé. A tidé gauge is also'set at the same location; the zero
lpoint 6f'this marker corresponds to the chart datum level (CDL). Depth
measurements carried out during oﬁr survey were based on CDL; Fig., 3.9

shows tidal relationship within the Majuro lagoon,
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2,13 (71%) HHWL ¢ Highest High Water Level
1.95 (6.41) T ~=== whWL . 1 Mean High Water level
1.07 {3.5') v - MHL i Mean Water Level

0.0b . N o ._:M['.wL'.'{CDL) _:i'M:ea'n'" Low Water Level
-0.03 e ' " LLWL ; Lowest Low Water Level

Fig. 3.9 "'Tidal Levels in Majuro Lagoon

During March 18'ﬁ 19, 1988, we observed an: abnormally high tldal level of

2.4m. 'The Dlrector of the Weather Bureau, Wthh handles the t;de recorder'

said he had never experlenced 50 hlgh a readlng. However, since even a

tide of this height has never hampered 0perat10ns at the ex13t1ng dock,

indicating that the present dock height is- approprlate.

2) WaveICOHditith

No data are available on wave conditions at. Majuro Atoll. :Hewever, as

noted 1n the above sectlon on wind conditions, ENE and . NE w1nds are .

particularly prevalent in Majqro and so the area around -the. Old Dock which

is on the leeward:51de,_1s exceedingly calm. From 1959 - 1982, only once

was a SW wind of 18m maximum'velecity recorded. Estimating the wave action

at the 01d bock from the direction and velocity of this wind, using the

S.M.B,'method;-we arrived at the following values:

Significant wave height -

Cycle

H

i

1.0m

i

S 3.0 sec

The dock crown hElght is 2 m above mean water 1evel and about 1 m above

mean high water 1evel and, since this type of wind is exceedlngly rare,

we see no problems with respect to wave. action. “our wave.estlmates_are'

given in the Annex VI-4,

3) Tidal curfeht
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-Tidai'curfeht'obéefv&tions-were fakéﬁ;at'high tide, using a buoy in the
area of the Old Dock, but no measurable currents were recorded. According
.Lo a dlvgr famlllar w1th local waters, Lhe max imum tldal current is only
'about 0. ?5 knots.. In any event tldal current isg clearly small and so the
.llkellhood of sand dr:fts or er081ve effecte from the tidal current is |

: qulLe_small.,

(5) Drift Sand | |
In order to establlsh drlftlng charactellstlcs, a gieve test was conducted
for Lhe bottom surface samples collected in'the vicinity of the dock . The

dlstrlbutlon curves for this material are shown in qu. 3 11.

The_middletparticle'aiameter for this sampled bottom soil was 0,25mm -
'1.8mm; aﬁa éo it is Composed_of sand with:a relatiﬁely large particle
diameter. With the.DBO'at 1.0mm, and using the estimated wave values from
the previous.section (B = 1. Om, T = 3 sec. }, the depth for the moving
limits of the bottom surface sand was establlshed at 1, 4m, using the Salo-
Tanaka Lormula. This means that if the’ depth is 1.4m or more, there is no
movcmént of the bottom soil, and so virtually no problem exists vis-a-vis

the erosioh or silting of sand at the front face of the dock..

In fact, at the extension of the 0ld Dock, a causeway has been constructed
“in’ a jetty'shape, but, given the absence of: any trace of silting on either
side of the caﬁseway, it may be presumed that there is wvirtually no drift

sand,

Fig. 3,10 Bottom Sampling Position
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-Fig. 3.11._Paiticle Size Distribution Curve for Bottom Soil

3.2.2 The Condition of the Present Dock

(1) Locatlon ) _ ) i ;
' The Majuro Atoll is oval- shapeé, extendlnq 40 km from east to west and 10
ko from north to south, with an enclosed lagoon. A 50 k- asphalt road

traverses apoul Half of the southern part of the oval from Laura on the'

west to Darrit on the east.

The area .formed by:Dalap, Ullga, and Darrlt on the. easfern s;de of the

‘atoll” (commonly called. the bUDb area}: contalns the. polltlcal and eCOnomlc

heart of the Mdrshall Islands; The 0ld bock is 1ocated along the lagoon o

side of Uliga, Wthh is relatlvely bUllt up, even by. the Standards of. the
DUD zone. It,ls 11nked to an access road of some 90 m extendlng from the
paved road‘to'the shoreline and the tip of ‘a causeway juttlng out ‘about 110

- m from the adjoining shoreline,

Bordering the area where the access road to the existing dock'and'the trunk

road meet are the offices of 'the Port Direcﬁor, fuel'fecﬁlities;

WarehOUSEo, bupermarkets, shops, restaurants, hotels and other commer01a1_'

'bulldlngs,'a bank post office, museum, llbrary, and other, publlc bulldlngse
as well as a large number ol private firms, .The_exlstlng dock ‘then lS.

located in an area that'lies'at'the eore of this ufbau'and'distribufion-

complex and plays a vital role in cultural 1nterehanges WLth re31dents of,'

the_outer islands., A V101n1ty map is shown on the followlng page as

Fig. 3.12.
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.

:(2)'Conditi0n"of'the Existing“Dock:='f

1) Outllne, srze, and structure

The eX1st1uq dack 1s a T shaped dock on plllngs comprlsed of the maln=
.dock at ‘which vessels moor and a connectlng brldge to the causeway. ;)
moorlnq dolphln of plle constructlon has been bullt at a p01nt some 70 mf
away from each edge of the maln dock, whlle a tldal gauge has been
1nstalled at the ]unctlon polnt between the connectlng brldge and the

causeway.

The.maln dock is approx:mately 7. 35 m w1de X JS 60 m 1ong,juhile“the-
connectlng brldge is 6.47 - wlde X 30, 86 m long. The depth 1n front of thet
dock is an. average 9, 04 m from chart datum level (CDL), as. measured at five
.locatlons dlrectly under the Eront face of the dock, whlle Lhe depth at the_
back of the dock averages 6. 38 m, based on four readlngs. The crown height
averages 2.86 m from CDL, based on 6 readlngs, and is 0 91 m above mean

- high water level,

~The. concrete slabs of poth the main dock and connectlng brldge are -
' supported by a beam 40 cm w1de and 80 CIh hlgh, spanned at about 3 5 "
‘runnlng in both dlrectlons ‘of the beams and: the glrders.u They are
supported by stralght and dlagonal plles of 55 cm’ dlameter.='Both the
glrder and plles are of relnfnrced concrete constructlon, with an H shape
'steel 1mbedded in the center of the concrete a]ong 1ts entlre length The .
plles are further buttressed by steel plpe about 6 mim tthk along the ‘outer

51de of the concrete.

2) Extent of the damage

Some 40 years have ‘passed since construct1on of the subject jetty - in
around 1946, On two occa51onS, in 1972 and 1980, forelgn frelghters (139 m_
longj'lB 6 m wide, Welghlng 7,763 tons) rammed the Front of the dock,_
deallng lethal blows not only to the base, glrder, and plllngs in the area
of impact but to the entlre dock structure as well, As a result; the doek
hecame structurally unsafe, and there is no telling when the structure will

collapse under some unexpected external force..
The concrete platform of the pier was shlfted some 15 -om from 1ts orlglnal

p081t10n by the 1979 acc1dent, ana ancther 45 cm by the 1980 mlehap, in a

lengthw1se dlrectlon on the southern slde.' The main structural elements —-
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.:v12., ‘the jOlnL between the plle and the beam and ‘the pile ‘legs -- are Now
.:not_able to.endure ‘further weakening, Th@ dock is thus in its last throes

a.n't:il___f-extréme_ly"dangé:rous.-: Photos of- the damage are submitted in Annex VI-5

:When J.nt.er :leand vessels berth at the pl,er or when heavy cargo, such as
: concrete blocks,' is standlng on the ‘dock ‘during loading operaticns, one can
actually _feel_ the shlftl_.ngr.of the main dock and can readily see the
,r'esul‘tin'.g.'chéﬁ.c_;jé in ‘.hori'zont_al position at the expansion joint between the

main_ ddck'_;and'_the- connecting bridge .

3,3 Use Patterns at the Existing Facility

The -:o_nliy:-two_'pia_(.;gs"_5_'11; which vessels are preésently abie to dock at Majuro
Epéft are ;hézﬁméw?ﬁdrt";'compléted'in 1978, and the Old Dock, which is the
taiéet. fa'c-ilitfl for this.Plan. The principal vessels using these
fa(nlltleq 1nclude scheduled cargo vessels of foreign registry, foreign
.-flshlng vessels, the Marshall Islands inter-isiand fleet, small fishing and

cargo boats,.and_certaln other types of vessels, -

Acbotd'irlg--to~ Cuétorﬁs data, an éve'rage of 276 foreign.vessels per year
called at Majuro durlng the 3-year perlod 1985-1987. Large-size cargo
vessels (carrylng foodstuffs and other necessities, vehicles, construction
mater_n.als and other imported items on: regular schedule) comprised 10% of
all ar-r.i\..re_ll__s.- Japanese skipjack . .and tima'fishing vessels, operating within
..th_e_rr;:ountry“'s 200 milé zone and entering port mainly to refuel, accounted
‘For 80%, and ‘other work and research vessels for 10%. The main vessels of
M_Va‘rs_'hal'l' Islands registry using. the port are the inter-island
Da'.éseﬁger/ca.rgo vesséls', small fishimj boats equipped with cutboard motors,
‘and small cargo boats w:.th inbeoard engines that bring in copra from Arno

and Mlll Atolls and other nearby pOlIltb.
The__intez_:—is];and fleet is presently made up of 5 vessels: 3 passenger/cargo
-veés'els of the 790-£on class; 1 of the 486 ton, and one LST of 458_ tons.

“Each of i:hese vei's'.sels makes 8 - 10 scheduled runs per year.

" The main vessels using the New Port are large freighters. Dock space is

_a'l'loc.:'a't'ed_ to the various -size classes as follows: large vessels -— 260 m,
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”medlum sized cargo vessels-~— B85 m, medwum Sl?eﬁ flshlng vessels 2= 76 :m,

and small boats_*— 146. m, Durlng 1987, 84 ]arge frelghters and other

~merchant. . sths were:. received at the New Port.f Consldurlng-that 79% of

these vessels remain in port for less than 24 houxs, it appears that

_capa01ty is ample for these large and medlum S1zed vessels._

- Thé primary vessels using the 014 Dock are: inter~islshd:vésse;s,-fereign_.
flshlng vessels, and .small flShlng and cargo boats. About'once every_zij-3

months, a 4,400 ton tanker calls to f£ill the - shore “hased Oll tanks. .

'Berthlng area. hy vessel type comprlses the foliow1ng- 2 locatlons (55 6 i
ta the fraont of the dock and 25 m to the rear of the T—shaped portlon) are'
reserved for 1nter 1sland vessels, forelgn fishing vessels, and-tdnkers-
arother 2 locations (supplemental sectlons of 30 m) ale reserved for small
fishing and cargo boats. During the . four years from 1984 to. 1987 the call -
patterns for Japanese fishing vessels taklng on fuel at Majuro were as

shown in Table_3.2‘

Table 3.2 Cails by Japanese Fishing Vessels at Majuro

1984 | 1985 | 1986 | 1987 | wonthly |Average
‘ : ‘ ) .Total. for‘ﬁ_Yi
Jan, 9 | 11 L5 sl 33 {-s.s
Feb. |. 8 | . 24 9 17| ss | 14.5
Mar. 13 34 24 19 90 22.5
Apr. 25 19 20 18" g2 | 20.5
. May | . 18 14 6 12 50 12,5
Jun, 10 | 13 6 ] a0 . 10,
qui. | 16 | 9 I a1 | 10.25
Aug. - | 20 6 | 8| a3 |10.75
Sep. 11 6 s L a0 26 o |ews
oct, 25 11 10 0} - 56_ 14
Nov. 13 5 81 20| 46 11.5
Dec, o 21 I a4 | g1 ar . 1025
‘Total 189 160 | 116 |} 141 |, -151.5° | 12.6
| (Annual [(Monthly |
L Average)l Average)
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;Based on the above data, an average of - 1? 6 vessels visited Majuro each
xmonth durlnq Lhe subjoct perlod .The pcak of the tuna fishing season in
Marshall Island waLors is. Pebrudry, and so the number of arrivals is also
.hlghest at thls tlme of the year, w1th an average of over 22 vessels during

~'March.'%¥[5 o

_:The nﬁmber of'afrivals~forifofeign fishing vessels-ét.Majuro has been on a

gradual]y decllnlng trend . Howéver, the decline has reversed itself in
 ;r9cent years, “with the number of arrlvals rigsing from 116 in . 1986 to 141 in
1987._The mld west Pa01flc, 1ncludlng Marshall Islands waters, are among
the best Luna flshlng grounds in the world Considering its rich resources

as well as its geographlc pLox1m1Ly to Japan, the area around the Marshall
.VIslands.has-major fishing potential and so, for the foreseeable future, Lhe

Vﬁumbef70f'fiéhing.Vessel arrivals should hold at present levels.

The Marshall Islands Government owns the following five inter-island

vessels: .

Ms. Micro Chief 805 tons

1.

2.  Ms, Micro Pilot 790

'3, Ms. Micro Paim 790

4, Ms. Militobi 486
5. Ms. Ailine Kein AD 458

a1l these_ihter~igland vessels use the 0ld Dock. as their home port, This
dock is used to load and unload passengers and cargo, to take on food and
Wétef, forrother sailing preparations, and to tie up vessels for extended
. stays:in port.. Total cumulative vessel déys in port during 1986 came to

1,187, vs. 1,084 in 1987,

'In.addition, some 10 cargo boats'carrying mainly copra from neighboring
atollé_spend780_— 100 véssels days in pdrt per year, and the dock is also
used daily'by 10 - 20 other small fishing boats.

" The infé:4island vesseis.take-on and discharge their cargo and passengers
Lat the’front of the dock. . If their visits happen to'overlap with those of
other'veséélé; the rear and side faces are used to refuel and reproviasion

for foreign fishing vessels and for the tying up of cargo boats.
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féaége”operatlene'for:fhe small flshlnq vessels and copra boats take place
at the connecting bridge portlon of the dock but, glven the average 2. 0 m
tidal varlatlon, the small boats find LL dlfflCult to use the f301llty
_degihg léw'tide, owing to the exce831ve helght of the dock surfdce frem
water level at such tlmes. In addltlon, durlng rlslng tldes, there iga
conLlnual danger of aceldents caused by vessels sliding under the pler
beams, and so 1t 1s des;rable that structu1a1 repalre be made ‘to enable

:small boats to use the dock S&felYA

Whlle the fa0111ty can hardly be termed adeqnate, the Old Dock 1e preeently
'offerlng three berthlng areas —- oné: for loadlng dﬂd unloadlng the: 1nter~
igland vessels that can be moored dlrectly at the dock, ‘a second f01 vessel
tle up, and a third for refuellng and reprov1510n1ng of forelgn flshlnq

vessels. There is also a dock for use by emall hoats,

Durlng 1987 the uee dlstrlbutlon of the Old Dock by vessel category showed
the follow1ng pattern- _
' Large and medium-sized vessels
Tnter-island | 1084 cumulative vessel days
Fishing vessels

and others 294

The total number of vessel days in port for both the inter-island fleet and

the fishing and other medium-~sized vessels thus come to:
1,084 + 294 = 1,378 vessel days

Accordingly, a simple calculation suggests that the number of vessels that
cannot be berthed directly to three berthing area will reeeh'to_283'per

year .
1,378-Vesse1 days - (365 days x 3 berths) = 283 vessel days.

when the number of vessele 1n port exceeds the capacity of the Old dock,
fhls bottleneck is. rel1eved by° '

{1) mcorlng idle inter- 1sland vessels off-shore;

.(2) double berthing; and

: (3) using the New Port.
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rBaSed on data for- 1987,-Lhe number of days on which ‘arrivals exceeded
ldocklng capa01ty by more- Lhan 3 vessels carie to 217 days. It is true,
-'thersfore, that, although the 014 Pbock is qu11c congested, the port of
Majuro as a whole, 1ncludlng the New Port, is Stll] able to ‘handle the
rpresent number of calls within the ex1st1ng faClllLlcS. However,.lt would
tbe desrrable-to prov1de~calm berths to shield the smaller vessels from the
.Qésés'géneraféd'bY'thejprévailing easterly winds and the occasional
'weSterly-winds;. Also,_as supplemental facilities, there is a need for a
'-small landing ramp to facilitate small fishing boat malntenance, loading,
:and storage, a floatlng dock to permit the loading and unloadlng of these
boats at. ahy tldal level as well as a fuel supply and a potable water

supply £ac1llty.
3.4 Evaluation'of'ﬁsquired Facilities

Based'onfthe specific‘requests from the Marshall Islands Government, the
' natural and env1r0nmental conditions in the surrounding area, and the
current dock utlllzatlon patterns, we have carefully evaluated the various
fungtlons deslgnated in the subject Plan and determined the types of

facilities:required.

The existing dock facility is being used by inter- island vessels and
forelgn flshlng vessels, for the loading and unloadlng of small flshlng and
-cargo boats, for tylng up vessels, ang for refuellng operaLlons. The
'replacemEnt'fa0111ty will essentially carry on the activities and functions
of the current facility: viz., - '

(l) rb serve as a home port for the. inter-island fleet;

(2} to rsfuel,land prbvide water and other provisions to mainly

foreign fishing vessels;

{3) loading and unloading, berthing, and mooring of small boats.

Acdordih@ly the réquired facilities will include those for loading and
unloading,.berthing facilities for refueling and reprovisioning use, shore

facilities, and certain auxiliary facilities.

3,4.1 Pacilities for Loading, Unleading, and Reprovisioning

(1) For inter-island vessels using the facility as a home port:
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1y Salllng and arrlval dock for the loadlng and unloadlng of . cargo

_ and the embarklng and dlsembarklng of passengers-.

Tﬁe.inier.isléh& fleet 1as been usxng the most convenient frout side of~the
eklstlng T- shdpe jetty.- Phe facility. ior'cargo loadlng/unloadxng and-
passenger embarklng/dlsembarklnq ls one of the basic requlremeﬂts and has

hlgh priority.: aturally, ths faclllty is 1ndlspensable for Lhe Plan.
2) Dock for vessel tieﬁup;

The . 1nter 1s1and vessels tle up in the dock becween the - voyages for usual
malntenance works. The average number of vessel staylng at the 01ld Dock
was 2.18 per day‘in'1981, The dock for tie-up is thersfore necessary for

the Plan,

(2) Reprovisicning dock, mainly providing.fuel and water to foreign

fishing vessels:

The fuel'oil and water-ﬁave been supplied to medium and_lérge—siée vessels
including forelgn flshlng boats at the ex1st1nq 0ld Docx : During 1987, a
total of 294 forelgn vessels received this service at the Qld Dock and thc
Plan should also retain this iunct;on-by providing -a dock for

reprovisioning and equipment for medium'and- large-size vessels. -

(3) A dock for loadlng, nnloadlng, and tylng up small flshlng and

cargo boats . plus a landing ramp

At_present, the connecting bridge porfion of the dock is being uSed;for
these dperatioﬁs but, since this area was mnot speéifically,planned for
small vessel use, it is inconvehient in many'ways;.such as the excessive.
crown height of the dock from water lével, Therlaﬁding‘fémﬂ,:to be
provided as an auxiliary facility, _wi-il be used. for the ._berthing,:storage,
and maintenance of small.fishing3and.cargs boats and'sb is an. essential
.fac_il.ity fsr-handli_ng these vessels. The existing. facilities in. the area
are inéonvénient in the sense that their construction dOes ndt permit.use
durlng perlods of low tlde, and 5o careful’ attentlon must be given: to thls.

901nt 1n the fac111ty plan.
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