’;(45 Work -apron: -

3Thi faclllLy w111 serve: not ortly as an apron for related dock operations
 but may also be used for the boardlng and dlsembdrklng of passengers, From
thls standp01nt, the faclllty must bo made - wide enough Lo allow for

}vehlcular operattons and insure passenger safety.

| 3;4;2_.Shofé Facilities

(1) Storage Warehouse._

Stevedorlng operatlon at the cld Dock are handled by the Majuro Stevedore &
Termlnal Co., Tne.. (MSTC). .The 800 m2 warehouse’ OperaLed by this company

is leased . from ‘the: Marshall Islands Government However, since many of the
_.materlala meorted and dlstrlbuted by the company, such as foodstuffs and
cement, are “stored. for relatlvely long periods’ of tlme, it is difficult to
secure adequate warehouse space at this fac1llty for the storage of cargo
_that ig to be loaded aboard vessels just prior to sailing. While it is
clearly necessary to expand storage ‘space to prevent water damage and theft
of the stored materlals, thlS has not been possible owing to site problems.
.Inzaddltlon{ the_remo;eness (240m) of~the existing warehouse from the dock
fsontihes.lowered-the efficiency -of .loading operations. In order to solve
theseﬁproblemsre hew'warehoose will be-builﬁ under this Plan on the work
:'aproo,of the_dook;“rThis facility will comprise areas for general and

gpecialty ‘cargoes -as well as an adwministration area.

:(2) Passenger Wailing Facility
-There:is ﬁo Qassenger wsiting-area at the present 0ld Dock. As a result,
'-passengers'oongregate with.their luggage and well-wishers on the causeway
ehd_working areas ofxfhe dock, contributing to a decline in loading
_efficiency. = For fhis feason , the Port Director'strongly desires the
buiiéihg*of a,ﬁassenéer‘waiting_aréa, not only from the standpoint of
,0peratingzefficiency but-alSoffroh that of passenger safety. 1In this Plan,
.tﬁerefote,_atnew'waiting'fecility is to be built. on the base of bLhe
_causeﬁay Qith_a view_to enhaﬁding:operational efficiency and passenger

safety. This facility will contain both a-waiting room and a rest roocm,

L (3) improvement of the Access Road
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_-The dlstance of 240 m from ‘the present warehouse arsd to t‘ne dock 1s .

"covered by an unpaved gravel road, w1th trucks ‘and forkllfts used for the.

'haulage operatlons.-ﬁ Slnce the Yoad is’ gravel surface, lt i’ qulte

dlfflcult to malntaln desplte a. relatlvely frequent malntenance schedule..

1n partlcular, the forkllfts and other narrow gauge VethleS cause Irequenti
:damage to: the goods ‘being handled, This Plan, thexefore, callS for- the

pav1nq.of the access road;from,the-existing_warehouse to the erk_aprOn:

3.4.3 Attached Facilities

(1}). Fuellnq Equlpment N R AR
Fuellng operatlons for medlum and large 51ze veséeis-On the-Oid Dockfare
handled: by MObll 011 Mlcronesla, Inc¢e . The fuellng equlpment, however,
:1nclud1ng plpellnes, is beset by - problems of operatlonal respon51b111ty,_
and the company has heen 1nsta111ng and operatlnq the equlpment at 1ts ‘own
expense. Fuellng capablllty 15 an essentlal element of the Plan'
,fac1llt1es, and so -space- has been prov1ded for 1nstalllng fuel plpellnes,
_'but the procurement and 1nsta11atlon ‘of the necessary equlpment will be the:

respon51b111ty of Mobll Qil,

Meanwhlle, the exlstlng dock has no 011 supply service fa0111Ly for small
boats.- Therefore, small flshlng and cargo Boats have been refueled by

utlllZlng Spare tanks fllled and brought by Lhemselves._ Thue, 1L,1s
de51reble ‘to provlde a fuel supply facel1ty for these boats.ukin_the flan,'
WE:Wili proviae_a fuel sunply faoility with a'storage'rank"for'the‘purPOSe
of improving=botn-safety and'efficiency of fnel supply to smallefishing and

cargo boats.

(2) Water Supply _
Water supply lS presently being. obtalned .as'required,'from water supply
lorrles of the Mlnlstry of Publlc Worﬁs._ H0wever,'since:these'vehicleszere
not dedlcated to vessel supply operatlons. waltlnq time. is qulte long and
after~hour supplles cannot, be- obtalned It is aleo necessary Lo supply:
good quallty ‘water’ su1table for’ drlnklng w1thout b0111ng to small boats.-
.whlch are usually not equlpped w1th such sterrllzlng eou1pment To
_ellmlnate these 1nconvenlences, the Plan calls Eor the laylng of - a branch
plpe to-the work apron’ for direct water supply to the 1nter 1sland vessels,

nand for small flshlng and cargo boats,; the prov35ron of water supply,
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'-'fac111ty by lnstalljng a- water caLchmenL Lank from the. roof of. the

warehouse.

(3) Power Pa0111tle o _

- Power faczlltles at the Old Dock are llmLLed to llghtlng in only one part
qof Lhe aCCOb? road whlle nlght tlme operatlons are p0551b1e using
1llum1natlon from the vessel,'thls light is hard1Y'adequate and this
greatly hampers such operatlons.' Ih"additipﬁ, since the powér supply from

.thg_moq;ed vessel_lncurs considerable fuel QXPEASe for this purpose. To
féol%é;this”préblem;,we_plah.to install 1iqﬁting eqqipment operated from

C.Ol’hmefc_i_al _'c%u'tie'ts_ together with Equipmer’lt.to provide power Lo Lhe moored

vessels.

3.5 Details of the Plan

.3.5;1&iﬁpléménting_Organizatioﬁf

The'impleﬁénting ofgahizétion for the subject Plan will be the Ministry of
TransporLatlon and- Communlcatlons. This Ministry, as its name imp]ies, is
respon31ble for Lransportatlon and communication matters, and its Transport
DlVlSlon has Jurlsdlctlon over both marine and air transport, Land
' transport ‘on the other hand is under the jurisdiction of the Ministry of

Publlc Works.

air services are operated by a public corporation, the airline of the
MafSha11 Islands, which comes undey the supervision of the Minigtry of

Transportation and Communications.

ip the area of marihe transport, this Ministry, as already noted, operates
the 5 inter-island vessels and is, in addition, directly responsible for

‘marine transport administration, including infrastructure.

Slnce the subject Plan 15 de51gned to 1mprove the 014 Dock, which serves as
V he hub for Lhe 1nter 1sland fleet the Transport DlVlSlOﬂ of this Ministry
-is to be 'charged with its implementation. This Division is ‘headed by a
..Députy Difectér, and'ifs staff ihgludes the crew'members manning the inter-

_island vésééls,‘-lts officés; including the stevedoring and passenger
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serV1ce offlces and the port admlnlstratlon offlce, aié:i§9311Y"SitU§ted-l“r

terms of managlng Lhe Old Dock factllty.

Howevel, the ofganizétﬂ ‘nthat” w1ll be in charge of mdlﬂtdl“lng the new

fa0111ty after 1ts COmplELlOn under thlS Plan w111, .ag i the case of land

¥transportj be the Mlnlstry “of- Publlc WOrk

3.5.2 Summary of Plan Facilities'

ollow1nq is a. summary of the f301llt1es to be prov1ded under ths Plan-f
1. hnglneerlng faCllltlES" ' '

(1) Moorlng Docks. _
¥y Pock for use by the 1nf@r -island fleet
) Dock for use by fOIelgn flshlng vessels
) Dock for Small flShlﬂg and cargo boats
) Auﬁiliaryﬁfacilitie$ 

(2) Work apron .

" {3) Landing ramp for small boa£5 

%.. Shore fdciLities:
. Cl).Warehouée
-(2) Passenger waltlng area

{3) Road surfaclng( S ' -

3. Atﬁachéd faciiitiesé
(1) Power facilities: -
© 1) Outslde llghtlng
2) Power. supply for dellvery te vassels
(2 Water supply and dralnage facilities:
1) Water supply to veSSels
' .Inter 1sland vessels
':,Small flshlng and cargo bOdts
23 Water supply for general use'
(3) Fuellng fac111t1e& S
P1t for plplng use -

Fuellng fac111ty for small flshlng and cargo boats-
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-CHAPTER 4° BASTIC DESIGN

4.1 Basic Policy’

In connectlon w1th the’ 1mplementatlon of the Project for ReactlvaLlon
N of Damaged Old Dock after considering the background and nature of the
request, Lhe natural environmental conditions, and the state of the fishing
and other 1ndustr1es in the subject area as well as social condilions, we

: have_deveﬂopedaa Ba51e Design based on the following guidelines:

"(i)_Tﬁefdetails'of the Plan have been formulated with a view to
'ﬁéiﬁtaining;tbé'presenﬁ'fuhctions of the facilities and supplmentary
'-fdciiihiés thaﬁ would be reguired, in setﬁiﬁg the scope of the Plan, we
:havé'made éuitable'demand forecasts so that, after completicn, maintenance
.caﬁ be_held'to d mihimum. However, the Plan has been designed to insure
that any future expan51on would be fully compatible with the existing

.'fac111t1es.

'(2)'“Tﬁe-plan gives due consideration to the topography, oceancgraphy and
_ cllmate ‘at -the plan site,
The fa0111tles thus meet the climatic condltlons in the area and harmonize

: well wlth the surroundlng environment,

(3). The7PlanghaS-beén c¢oordinated with the developmental plans for the
'plén site érea,-particularly those for the shore line, which is related to
the subject Plan, by taking into consideration the objectives and nature of

thése-btherﬂplans.

{4) with regard ﬁo'the construction plan, we have chosen_buildings,
maferials; ‘and construction methods in the light of building conditions in
tﬁe area and plan to utilize, wherever possible, local labor and
conétruction equipment so as to provide a stimulus to the local economy

through this-construction program,
(5). Wfﬁh?régérd to building taws, regulations, and standards, we have,

w1th the full consent of the Marshall Islands Government, confirmed to the

follOW1ng pollcles T ' : - .
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- Japanese 1aws*and-sténéards:willibe followed in comnection with the.

"énglﬁeerlng work and bu1ld1ng desmgn.

-—— In connectlon w1th electrlcal and plumblng 1nsLalldLidns; wé*Shali=

follow the applicable laws and standards of the Marshall Islands._:“"

4.2 Determination of Facility Scope

4.2;1'-Engiﬁéeiing Faéilitz

(1) Basic Conditions: -

We ﬁave estabiished the-following-b&éic:conditionsfin determining the

proper scale of the subject facilities:

1) vessels to be Served by the Facilities:

:'Siﬁce the_SUbject'facilities are to carry on the functions of the_Old.Dock,
we have assumed that the vessels using the dock will cdontinue to be inter-
_island_vessels;'foréigh fishing vessels, oil taﬁkers’and small fishing and

cargo boats,

2) Mooring in Port

The 1nter lsland vesséls make about 8-10 trips each year. They carry an
average of 114 R/T per voyaqe, whlch leaves ample leeway in the 500 m3
storage capacity of three Micro-class: vesselq. Thus, even if the volume of
cargo were to expand in the future, we ‘do not belleve that there would be

-any nece851ty to 1ncrease the number of trips in the short term. WE have,

therefore, used 1986/1987 data to'esfimate mooring days in port.

With respect to poitﬁtalls;by:tbe'foreign fishing vessels, we have .
'cdncluded that,'for the foreseeable future, the presént pattern will

continue. Accordlngly, we have also set the days in port for these flshlng

. vessels on the 03313 of 1986/1987 flgures.

The usage patterns for the small fishing and carqo boats were glven in

_Sectlon 3.3, 1% can be presumed that there will be an 1ncrease in the-'
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umber of small boats using Lhe new Eaclllty as a result of the new
._berthlﬂg areas Lo be prDVlded spec1flcally for these boat 8ince our Plan
ig( 1n prlnc1ple, lnLended to ellmlnate present 1nadequ301es, any future
'growth in demand would have to be met through the facllltles planned for
f}the area behlnd the subject fa0111t1es. Accordingly, for purposes of the
"present Plan, ‘we have anticipated that the new dock will be used by 100
small cargo boats per month and by 10 small fishing boats per day {as atl

present)

. 3) Freqdency'of-Port'Calls
Téble 4.1 shows the total number of vessels per day calling at the 01d Dock
'in'198671987, combining inter-island vessels, foreign fishing vessels, and

other. vessels,

'Table'4;1 Frequency of Port Calls at the 0ld bDock

Number of ‘Days per Year o
Vessels : L Average
Per Day 1986 1987 Per Year’ 3/Cumulative %
L0 0 6 3 0.82 ./ 0.82
1 g. | 25 16.5 4.52 / 5.34
2 A8 48 48 13.15 / 18,49
3 80 69 74.5 20.41 / 38.90
4. 121 101 111 30.41 / 69,31
5 . 66 - 64 65 17.80 / 87,11
6 290 33 31 8.49 / 95.60
7 10 | 13 11.5 3.15 / 98,75
8 - 3 6 | 4.5 1.23 / 99.98

(2) Required Number of Berths

1} For inter-island and Foreign Fishing Vessels
:Berthing'réquireménts for the target vessels have been set on the basis of

arrlvals durlng 1986 and 1987, We first calculated the required number of

gberths on the basis of three criteria:z
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a)

a slmplo average of . arrlvals over Lhe 2 year perlod;

b} an average of Lhe 10 months with Lhe largnst numbal of calls; and

<) an avcrage cf Lhe 10 months Wlth Lhe smallest numbor of callb.:‘;

After making a3comparatiQe evaluation.

optimum number of berths on the basis.

' The nlunber of days spent 1n port per

f]bhlnq veswelb dullng 1986/198? wmre

Of théFébdvg_figuresf3wefhéVé,5¢t the
of-aﬁfﬁyéréll-juﬂgehenﬁ. R
mohih;by the intéréisland_and:foréign

as shown in_Table 4.2

Table 4.2 Time Spent in Port by inter—lsland énd F0reign'Fishing'V¢ssels

Inter ~-island: Vessels_ : : o = S
' _ Loading/ . _ Forelgn o Ranklng
No. of 'Days " { Unloading | Sub- = Fishing and BRI f ~by =
1986: Trips | Tied upl| Days . Total  |Other vesels | ‘Total Month
L | (vessel [{Vessel Days)} (Vessel
K | paysy L - - | pays)
Jan. . 3 107 15 122 13 135 . .6
Feb. 4 53 c220 75 16 gl]o22
Mar. 5 65 31 96 - 57 153§ 1
Apr. 5 46 30 76 35 1116
May a B 20 106 | -9 151013
Jun, 3 70 25 95 20 1154 13
Jul. 2 | 99 17 116 18 . 134 7
aug. 3 103 - 16 119 19° 1387 4
sep. 3 69 24 93 Pk 105] . 18
oct. 3 96 19 115 AT 132} 8.
Nov, 2 85 17 1021 - 18 1204 .10
pec.. - 5 .40 32 72 0 5 77 23
42 919 268 1,187 {239 1,426
- - L .
| 1987: - _ _ L N
Jan, 2 103 17 120 . 25 145] 3
' Féb. 3 .99 15 114 33 “147) o2
‘Mar, 3 17 19 .96 41 137 5
Apr. 5 48 44 gz b . .30 1220 . 9
May 5 44 21 65 - 31 96| 21
Jun, 5 25 28 53 19 2l 24
Jal, BBt 20 16 106 12 18| 11
aug. 5 &3 29 -FE 22 f114 15
‘Sep. . o3 82 . 21 103 15 118 11
oct. 6 59 27 75 - 34 109 17
Pec. 6 58 | 25 83 | 17 . 100] 19 °
oy ar ol 796 | 288 1,084 294 1,578
Annual S _ R T
Average | 44.5 | 857.5| 278 1,135.5 266.5" 1,042
Monthly " _ . : _ , .
Average 3.7 71.5] . 23,2 94.6 22,2 S elsl
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_(a)-GalcuLation.based on_the annual. averaye

.Thé ayerage number_of vessel-days spent in port per month by inter-island
- and.fbieigh,fishing_vessels during 1986/1987 totaled 116.8, broken down as
follous. ' '

'inter—island:. : tied up in port 71,5
..., -loading/unleading 23.2
' Foreign'fishing:.-' 22.2
 On ‘this basis, the reguired number of berths becomes:

Por tying up: 71.5/30 days = 2.38 berths

TFor Loading/

unloading: . 23,2/30 = 0.71
: For_fishing
| = 0.73

véSSels: 22,2730

Total berths: 116,.8/30 = 3,89

(b) Calculations based on the 10 busiest months

iEVWe next take average days in port for the 10 busiest months during

1986/1987, we obtain a total of 130.3 vessel days, broken down:

Inter—island: tied up in port 82.2
loading/
unloading 21.0
Foreign fishiné: | 27.1

-Thé'rquired number of berths then becomes:

2.74 berths

It

o For tying up: 82.2/30.

CFor leading/
0,70

]

unloading '21.0/30

—41-



.ﬁor fishihg'

. yessels: 27,1730 = 0,90

It

il

Total berths:  130.3/30 = 4.33

(ci Calculations based on the 10 slowest months

If we now take the ave}ége days in port_for.the 10 slowest months d@:iﬂg
the 1986/1987 period, total vessel days in port becomes: 97.5, broken

Aown :

" inter-island: tied up in port 50.5
loading/unloading 26.4
foreign fishing: - ' 20.6-

Accordingly, the required number offberths hecomes:

i

- For tying up: 50.5/30 1.68 berths

For loading/

unloading:  26.4/30 = 0,88
For fishing o

vessels: . '20.6/30-=- 0.69
Potal berths: 97.5/30 = 3.25

Based on the calculations for the 10 busiest months {(b), it seems.that, if
we allow one berth each for loading and unloading inter-island ?éSSels,and
refueling foreign fishing vessels, the dock facilities for these éurposes

should not be overtaxed.
The number of berths for inté;¥islénd vessels tied up in port comes to.2.38

under assumption (a) and 2.74 under (b). Even under minimum usage .

conditions (c),.lLGB:berths would still be required,
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aqed on Lhe max1mum use calculatlon {(b), Lhe'tbtal number of reéquired
: _berths would be 5, with 4 berths needed under the minimum use ‘projecticon
_(c_) . ndﬁzr Qresen_t usage patterns at the Qld Dock, when arrivals exceed
befthing_izz_ai)a.c.;'if;y,' the problem is overcome by double berthing, off-shore
'rﬁc;}.j"r-ihg',' ari:d"aiveréion to the New Port., Under the subject Plan, if we
.'allow one berth each for the 1oad1ng and unloading of inter-island vessels
-.and for forelgn Elshlng vessel° and another berth for inter-island vessels
__tled _up- in pc_)rt, Eor a. total ol_? 3 berths - in all, 38.9% of the total vessel
-_(.j:ays_ _sr_(:as_._ per the "Ftequen'qu of Port Calls" table) éould be dccommodated by
direét ‘berthing, If we allow for double berthing, 6 vessels could be
moored at any glven lee. which woul.d then accommodate 95.6% of total
'arrlvals,' Wlth a less than 5% overload factor. We deem it appropriate,

therefore, to __allocate a total of 3 berths under this Plan,

_2) For small Fishing and Cargo Boats

_About_lO—ZO"small. fishing vessels per day use the 0ld Dock. But, since
their hours of sailing and returning to port are irregular and some 30
minutes are reguired on the average to load or unload each vessel, a

minimum of one berth must be provided for these small fishing boats,

Slnce there are no sultable mooring fE!.C}.lltles at the present 0ld Dock,
: most of these boatq mist be heached for extended stays., Moreover, in view
of _the lack of a launching ramp at this port, this beaching operation must
be':'pei’formed elgewhere. If, however, mdoraqe facilities were provided at
the refu:rblshed Old Port it may be estimated that a quarter to a half of
the vessels using thls dock could be accommodated. Accor_dlngly, we have
provided, _under this Plan, for docking space for 5 boats-- some 25% of
'maxrimu_m usage——-, broken down into: 1 berth for discharging cargo and 4 for

tying up in port.

Some 10-15 small copra boats from the nearby islands also utilize the 01d
Dock, making 5-6 trips a month each. Thus, on the average, 2-3 vessels of

thlS ‘type will be in port on a given day,

Under .the'preéent usage pattern, cargoes are unloaded on the day of

arrivaly pi:ovisions are taken on and the boat departs the following day.

-' . Since the 'vessel'stays'at the-dock for almost a full day, 3 berths will be
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E ffequlrhd one’ for loaalng d}’ld unloadmg anc} two for moormg- < After glVl“(J_
due COHSlderathn to opoxat1ng eff}c;ency and safety we have SPeleled “.

{floatlng doak for the unloadlng dqock, -

(3) beterminatibh Qf;chkaengths

1) Docks for the Inter-island and Foreign.Fishing Vessels..

Both Lhe lnLer Jsland and forelgn flbhlﬂg veqsels dock alon951de Lhe pler...
.We have assumed an average vessel. Iength of 56 1 for the inter=- 1sland “and
35 m for 1he £ore1gn flshlﬁﬂ vesqels. The requlred safety margln wlll.
._GEPQHG an whethpr the vessels dock 31ngly of in tandem but, flgurlng Lhat'
“the angle beLwcen moorlng ropes "Trom bow dnd stern and.the dock face wxll_
be a typical 30 45 degreee,'lt w1ll be su£f301ent to prov1de a safety

' 'margln of 6-20% in calculating total dock 1ength,

.'The'requiIEd'uhit_dock.length for inter-island and foreign_fishing vessels’

may”be caiculatéd_as.follOWS::

Inter-island: = o
S56m X 1.06 - 1,20
(vessel length) : {safety margin)

il

59.36 - 67.2 m

Forelgh_flshlpg:- o o _
35 0 x 1.06°-71,20
{vessel length) =~ {safety margin)

il

-37.1 -'42.0 m

From thé'abbve, the reQuired'dock length becomes: .
(59.36 - 67.2 m) x 20 + (37.1 - 42.0 m) = 150,42 - 176.4 m
{inter-island) (No, of (foreign ' '
i vessels) fishing)

"2) pocks For Small Fishing and.Ca{gg Boats
.-The Small flshlnq and cargo boats also dock along Slde the pier. We have
set an average length of 8 m . for the former and 12 m for Lhe latter, with a.

safety margin of 10-15%.

Thé required5dockAlength'td_sérve these boats is calculated as follows:
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‘Biall Tishing boats:

| 8m  x 1,10 - 1.15 = 8.8 -9.2n
- Yength) .(Safety'marqin)

Small”éérgoLbéatsp

’”;g*ﬁl'.1é;m,tx*;1;1p-~,1¢15 = 13,2 - 13.8 m
. {length) = (safety margin)

'Aécéfﬂingly}Vthe_fequitéd'dcck length becomes:

(818 =92 M) K E x (13.2°- 13,8 m) x 3 = 83.6 - 87.4 m
- -(fishing boat) “(no.) . (cargo. boat) (no, )

" (4). Deteriination of Depths and Crown Heights

‘.weahaﬁe-éstéblishe& design depths by adding a safety margin over and above

the-full%ioaa=aréft-of vessels using the docks.

”Thémloadféréfts”df the-téréet1§935els.are} 3.6 m for inter-island,; 3.2 m
| for foreign fishing, 6,89 m for the Mobil 0il tanker, 0.5 m for small
fishing boéts,“andul;3 m. for the small cargo(copra) boats. The generally
.accepted safety,maréin is 0.5-1.0 m. Accordingly, the maximum depths
 béqdmé:  -7,4#7;91m for the tanker, 5.lf5.6 m for the inter-island vessels,
and 3.7—4.2.m for‘thefforeianfiéhing vessels,
with respéqt tO'cwin heights, we have set these on the basis.of standard
values in “Technical Standards for Pier Facilities® {Japan Port and Harbour

Association; 1979), as shown in Table 4.3,

- Pable 4.3 -Crown Height of Mooring bDock

Tidal Variation
_ -:'"- LS e - 3.0 or more Below 3.0 m
‘Moorage for large vessels 0.5 - 1.5 m 1.0 - 2.0 m
:cﬁ.S:m.depth'of.more)
~Moorage for éma111ﬁessels 0.3 -~ 1.0m 0.5 - 1.5 n
(1eSs.than'4;5Jm depth) - -
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Since - the total tldal varlatzon in Ma;uro Port is less than 2, O m: hased ‘on

.the depths in the noorage areas, we have set the 61own helghL at 0 5 £2.0° m.

(5) Determination of Work Apron Wwidth

.'Based on the “Technlcal Standards for Port Fa0111t1es" in Japan, the dpron
width should take 1nto account usage patterns at Lhe moorage, the types of
bUlldlngS and warehouse, the types of stevedoring equlpmeﬂtf ‘and’ the extent
- of transportatlon faClllt1ES near the port and. should be. set SO as: LQ

ensure safe and smooth stevedoring operatlons.

We have considered the standard values used in relation to berthing depth,

as set_forth in Table 4.4.

Table 4.4 Standard Values for Apron Width

Berthing Depth (m) .| : Apron width (m)
Below 4.5 - . 10
4.5 - 7.4 15
7.5 and over : 20

'We have, accordingly, planned the apron width at 10-20m, based én berthing
depths. - ' ' ' '

(6) Landing Ramp for Small Fishing Boats

This ramp is to be used by small flshlng boats with an average length of
gome 8 m. At present beaching operations are performed uelng mostly Smdll
_.Vehlcles (such as a plck up truck), and so, 1f we. are to beach the boats in
the same way, the requlred w1dth of the landing ramp must be basad on (a)
(the width_ofrthe vehlcle.+.safety allowance) or b) (the: w1dth of the

vesgsel + 'safety allowance), whichever is larger:

Vehlcle w1dth {approx. y l;? m

vessel w1dth [ 'ﬁ- y . 2,0 m

' Safety margin (for both) 1.0 m

e



A¢¢ordingly;:the required ramp width has been set at:

2-0 L+ 1m ®:2=4mnm

(veésel width) {safety margin)

The'gradient of. the ramp has been set at 1:6 on land énd 1:4 in the water.

4,2.2  Shore Facilities

(1) 'Reqiired Floor Area for the Warehouse

'The_main iteﬁs to_be'stored in the warehouse will be cargo to be loaded
aboﬁfdrthé intér;islaﬁd Vessels just prior to sailing, The total volume of
‘éargo lbaded'éboard these vessels at Majuro in 1987 totaled 5,353.8 R/T.
.The ﬁéximum_amoﬁnt lbaded for a:single vovyage was 399,28 m3, with an

'éveragé'of_ll4'm3 for all 47 trips.

In order to'eliminate currént inconveniences and ensure that the warehouse
is able té}accd@modate peak loading requirehents, we have based our
calculations on the trips carryiﬁg the-largest loads. The average amount
‘of cargo carried on the tdpslo trips was 287 - during 1987, and this has

been designated as the target volume to be handled by the warehouse.

Table 4.5 in thé-following page shows the volume of cargo and number of

passengers handled by inter-island vessels during 1987,

"'Cérgo entering the warehouse in the 01d Dock can he classified into:
foodstuffs,_general'ﬁerchandise, cement,; concrete blocks, -and othér. At
preéent, foodstuffs; general merchandise, and cement are stored within the
exiéting warehouée,ibut 6ther items are stored outside. The ratio between
inside and outside storage, while slightly weighted to the latter, is
approximatély-equal and so, for Plan purposes, we have assumed Lhat the
volume.to be stored:in'the new warehouse will.be half of the total volume

handled:

287-m3 ¥ 0.5 = 143.5 m

‘Based on presént conditions, where—-—



Table 4,5 Cargo and Pqueﬁge#ﬂCgrriedeY Intera;slang Fleet (1987). .

—4,8-

65,353.80

P Voyage ~  Outbound - ‘Cargo - Inbound . Copra
Vesgel " No. Passenger - (R/T) Passenger - (8/T)
e e e bbbt st
MS Micro Chief b 66 . 40060 Ce S
e (I o 2 1-0'8 _-"_9'3’:74 Lo . -
R 2 0 15,10 108 176,38
bt 3 107 128,72 33 9,08
" 4 28 ‘130,80 53 223,28
v B 83 290,97 128 68.38
. 6 86 . 5.43 47 127.92
e 7 214 194.90 129 156,57
" 7 236 33.92 e S
" 7 269 74,42 89 .
v 8 63 40,19 51 ek
o 9 79 137.64 90 152,16
v 10 106  58.31 76 S
13 1,444 1,184,74 804 912.77
MS Micro Pilot 1 - 38 198,38 82 72.46
" 2 36 66.30 63 280.89
o 3 65 140,52 84 10. 44
' v 4 ~ 110 . - 87.52 178, 164.01
v 5: 179 . 163,41 104 73.29
D 6 169 -325.81 138 _
. 7 28 58.74 6
7 620 980.68 655 601.09
MS Micro- Palm 1 L
b 2 90 204,32 157 77.75
' 2 60 134.57 _
o 3 178 79.86 150 34.41
e 4 88 26,44 :
v -5 102 312,03 88
e 5 51 13.35 19 , L
e 6 11 2,96 259 " 8p. to KOS
e 7 26 5.23.80 10 e
v 8 259 6392 ' Sp.. to KOS
10 865 854.25 683" 112,16
MS Milltobi 1 72 313.80 68 © 270,27
_ ,y 2 6 C17.74 -3 , :
e 4 96 53.21 78 ©65.50
v 5 179 30.30 271 140.88
' B 6 5,11 _ o
v 6 84 © 45.53 11 101.60
e 6 5 6,80 S _
o 7 44 27,51 62 S 101.88"
v 8 46 88,08 102 130.10
9 538 588,08 595 810.23
MS Allin Kein Ad = 1 35 . 382.85 68 62.94
e e 21 167.84. 52 77.77
v 3. 35 399.28" 164 61.07
v 4 128 . 132.53 103
' 4 62 78,21 76
v 5 77 .. 274.33 60 261,43
' 6 46 68.30 63 16.43:
' 7 34 232,71 60 :
"8 438  1,736,05 646 A79.64
=======“.::=========:=::::::::::::::z:z:zzzz::.‘::::zn:::====:==:==========:===:==
TOTAL 47 3,908 3,383 2,915.89



Leo the goods are moved by forklift,
..._they'aré storéﬁ £o a_height'of 2.0 w,
;,.iand'ﬁhe storage factor is BG%;

.the required floor area become:

143.5 m°  x—= x == = 143.5 m

'Compéﬁiﬁgfthislﬁigure with the standard value in Japan, we may then
Célchaté the flooﬁ aréé'acéordihé to the general expression for measuring
the_required area of a waréhbhsé, as contained in the Japanese design
materials on building désigﬁ:

a

A= b x'¢cxd

=-§§%§§§§ x 0,5 - 0.7 k1 - 2 = 152 - 535.38 (n’)
.where; : .
'A{—ReQUifed area'(mz)
'.a;;VOlume of cargo per year (ton/yr.)
“b;. Annual cargo turnover (times/yr.) ..
c¢; cargo storage ratio

" 'd; storage volume pér pnit area (ton/mz)

:_Setting the’&qlﬁmé'of Cargo to be accommodated within the warehouse at half
of the total Cafgo volume, the réquiréd floor area becomes 76 - 268 m2,
And, since'thé area obtéined'from the volume bf'goods handled falls just
béléw the'midpoint of the range obtained using the general expression, we
feel this is. an appropriate value and so have set the floor area at about
140 m2;
We'have'provided a separate area for specialty products, such as tobacco
and liquor, to.permit these to be stored separately from foodstuffs and
génér51 merchandise, along with a rodm to serve as the warehouse office,
'Specialty products are shipped in cardbeard or wooden containers with cubic
_.méasﬁfemeﬁts of.GOQ“(W)_x 450 (L) x 400 (H) wm. These items are to be
stored in shelves, with a capécity of about 50 cases, which correspénds to
'the'avefége;volume carried per wvessel. Should the-Quantity exceed the

above limit, the surplus items can be stored on the floor.
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Four shelves Wlll be 1equ1red, _w1th each accommodatzng 4 contaJ.ners plled
in 3 layers. Allowlng for proper floor space, the J_equlred plane area for

9 .
the shelves w1ll be approx1mately 14 m . .-

050 .

sa.4

{ Shelves.

[on
[ Lo

E

320

Fig. 4,1 :Storagé Area for Speciality Products

‘The management offlce \-ull be the area from wnlch the recelpt and dlspaLch
of nerchand1se is coordlnated ' The furnlshlngs should 1nclude a desk '
" chair and cablnets. One admlnlstr__at_lve_personnel will occupy- this _offlce
aﬁd, allowing for s?ace for moving and fufnis'hings, “the 'tetal required

floor area will bhe 14 m2.

1.0 ] L2 [ 1O
Chair .- :
ol 9 o
— S
< Desk |_, .

<
ar : Cabinet .
, ol
o
3.2

Fig. .4,2 - Plan for Warehouse Office

L Based on a floor plan that takes :Lnto con51deratlon the funct_lons of the
_ wareliouse and -the- flow path for each. area, we have set the total required

floor area at 140 m2.

-50-



| e ol [
. A o . *Speclallty products :
1 ] L't
- !i_;__. "
. =}
. _ _ ] 0
Storage area — - ;
oo Li, t
T
L U ~
. wy
Office )
" e =l | ot
| . o.J 3.2
40| 40 4.0 e 4.0
Co 16.0

Fig. 4.3 Warehouse Plan

(2) Area of the Passenger Waiti.ng_Facilig,:

Durlng 198'? 4, 008 Dassengers were carried from Majuro on the inter- 1sland
vessels, Wlth the average per sailing of 85 and a peak of 269. As in the
previous section, we have based the requirements on an average of 192
p.és's'engers for __fhe 10 peak trips during that year. However, since the bulk
of the passengers.appear“to reside in areas nearby the Dock, a waiting area
.m'ay- .not be required f_o-r_ such persons, Thus, the total area of the facility
need not':bé based on the full 192 passenger average. We have, therefore,
used a 'f“i-gujre of 40 passengérs; slightly more than 1/5 of this total, and
_Iha\}e ‘assumed _tﬁa_t these passengers will be seen off by another 10 persons,
.fqr-.a, to't'a,lmof 50 persons in all to be accommodated in the waiting area.
"Based on thé-following layout, we have set required floor area of the

.waiting area at 85 mz..

17.00

f———

Long bench for 10 persons

g}.
oLﬁﬁ_ .
o ' o
okt Vaitmg roo S
Y 0
ter——
~

LsJ, 1.50 [ 7.70 [ 1.50)

(60  1.60 160
Fig., 4,4 Plan for Waiting Room
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We have been gulded by Japanese sLandards in settlng Lhe number of sanltary '
_flxtures and the floor area for the xest room, Absumlng use by 90 p?rsons,
equally, leldod between male and female,. we hdve SPeleled ? tOIIOt seats
each: f01 the men's an J ladles"compartmentq, 2 urlnaib, and 2 wauh ba31ns'
in: oach sectlon.f Based on’ the follow1ng 1ayout, we have qet the requ1red

floor area of the rest room at ?J mz.

 36 I [
(g E:]] l(} 0}
Washbasin - . . -t 0
= ELr— S
I Womeﬁ"'!" -~ 7 2 B
3 o> =i
0 lg;u;_|k_ "
Men o . NE
o] 3 E
- - . Toilets ... ol el -
MmN KO N R
5_00

" Fig. 4.5 Plan for Toilet:

Preparing now a floor plan based on the above requirements; the:total floor

space .of the waiting facilitf becomes approximaﬁely.llo mz.'

_l?., Q0.

| l:ﬂ

F ) B — Rest room

2300

.00

2.70

i

22,00

Fig., 4.6 Passenger Wailing Facility Plan

-(3) Paving Area of the Access Road o

‘About 175 m of road Iﬁus't' be paved, extendlng from: the work apron on the

dock to the main road. The width of thlS access road haq been set at 6 m,
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L whlch should permlt 2 transporL vahicles Lc pass each other, Basing. ourx
alculatlons on the acecess road leidlng to the existing warehouse facility,

‘we have set “the requ1red paving area at 1,100 m?.

C442.3 sAttached_Facilities

The attachedifacilities will include fueling facilities, water supply and

‘sewage facilities, and electrical facilities.

(1) Fueling facilities

1) Fuellng fa0111ty for 1nter island vessel

Two 6" olpes are ldld from the oil tank owned by Mobil to the old bock,
One plpe ‘is for qasollne and dlesel fuel and is used both. for receiving
:fuel from tankers and supplying fuel to the vessels. The other pipe is
:éxclusiVely_reServed for-bfinging jet fuel from tankers to the storage

tank. ' The pipes run partly on elevated base and partly in concrete pit.

“The fuel is supplied to the vessels. through a hose extension to the lead
=val’v_é’ oh=the.dock¢ Based on diécussions with Mobii 0il, whic¢h is
féspénéibie for fhé'dperatioﬁ, maintenance and construction of fueling
faCilitiesi it has been established that the two existing 6" pipelines will
.be'adequéte,jso_thét new pipe construction will not be necessary. In the
subject Plan, we have ptovided sufficient space to ensure safety in the
piﬁé a:rangement.' From the standpoint of safety and maintenance, plpes

within the work apron area will be laid in a pit.

2) Fueling facility for small fishing and cargo boats

.a)_Gasoiine aispenser_

Useré of:this'facility:wiil'be small Fishing boats equipped with outboard
motors, At present, 10 to 20 boats are using the 0ld Dock per day, and
their'fishiﬁg'days-ruﬁito 1 - 2 days. An increased number of fishing boats
-are éxpected to use the new dock ‘facilities after its completion and we
théreforé take 20 boats as the base for determining facility capacity. The
target number of boats to use fuel dispenser per day thus comes to the
followlng number .,

20 boats x 1 / 2 days = 10 boats / day
“{no. of boats)- (no. of refuels)
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Volume-of—géeolineICOnsumed by one flshlnq operatlon has been calculated

from the follow1ng condltlons.

Averége“milage BERE f’;3o7h;m;_
‘Average speed. 8kt
Engine output 70 ps
;Fuel.conSumptionirate 6.6 gal./hr . \
30 d.m./ 8kt ox r6¢6\galg_. = 24,75 gal./operation
" (running time) " {consumption. - o FE
' ' rate) - Lo T

" The daily volume of gesoline-consumptlon 1s estlmated for 10 boats as

follows.
24.75 gal. x. 10 boats - = . 247.5 gal.

Gasollne is transported by a tank lorry to: the dlspenser. ?InvMaﬂuro,
fuellng statlon for vehlcles is normally fllled once a week. by tank lorry,
but in this Plan, the storage tank must be placed on- the’ work apron whlch-
can allow only llmlted area for fa0111ty 1nstallat10n and, due to tle rods"
existing underground, makes the underground 1nstallatlon of the storagef
tank- dlfflcult Small tank capacity is preferable also f£rom the stand901nt
ofisecurlty.— Therefore, ‘the storage capac1ty has been calculated on twice

a week tank lorry serv1ceiplus 10% marglng'

- 250 gal, x ..7-days / 2.time5’x;1,1 = 962.5-gal.

1,000 gal.(rounded)
(approx;_4m3)'

b) Diesel 011 Dlsoenser. _ :
" The target. boat for: thlS fa0111ty is the small cargo boat Lhat carrles.
' copra and dally nece551t1es between Majuro- and ‘Arno and Mili: atolls.. Fuel
_consumptlon per one vovage has been estlmated_under,the;foliowiné

conditions.

fAverage'milage_ o .85 ., s ?(round trlp to Mlll)

Average Speed 8 kt
Engine.output Lo ' 60_pS:
Fuel consumption rate- '13{4-ga1L/hr'
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"85 n.m. x 2 / Bkt x4 gal, = 85 gal.
- {running time) ' {consumption '
rate)
As the average number of small cargo boats calling Qld Dock is 3 vesselé

 per day, we calculated thé_ﬁotal required volume of diesel o0il as Follows.
85 gal. ~x 3 vessels. = 225 gal.

’Requlred storage volume has been set follow1ng the same principle

'Iestabllshed Eor that of gasollne as described above.

255 gal. x 7 days / 2 times x 1.1 = 981,75 gal.
' =1,000 gal.{rounded)
{(appro%. 4m3)

{2) ~water Supply énd Sewage
'@)"Water“éuggly_‘__”

Water must be Supplled prlmarlly to vessols at the Dock, the rest room in
..the waltlng area, and to fire hydrants. _The water for 1n£e:~island vessels
.agdpfg; general_use 1n:the passenger_waltigg facility will bhe carried via
'btahch:pigés;froh-théjmain pipe_ruﬁning along the'trunk road. For small
Ifisﬁiﬁq”aﬁd-éaréo boafs,-rain water will be supplied from the water
éétchménﬁ tank. Water for toilet flush and fire hydrant is supplied from

.branch pipe connected to the sea water main pipe recently completed.

Veséels_re¢eivin§ the'@ater'directly from the.water.main pipe will be
m&ihly.iﬁﬁer?island véSsels,.which are equipped with fresh-water tanks of
about 58 tons. . The tafget delivery time, corfesponding to that for fueling
gpé#atidng,.has been set at aboulbt 2 hours, at a rate of 51 liters per

-minute.j.'
A watermain.pipe is laid under the main road, meeting the access road at a

“right anglé, There is a distance of about 175 m from the junction point to

the proposed dock,
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‘Rain water is supplied Lo omle £1Qh1nq ana Oargo boaLs.. ‘The. number Of

boats and their cru1u1ng daye are: Lhe same as set. for qu]an fﬂCllltY»_'AS
the number of craw; we use average number of 3 PCYSOHS for fl“hl"g boats

and 10 persons for carco boats.

Daily water quulrementq by these boats are estlmated at LO gdl per
PQISOH._follow1ng the U. S Publlc Health Serv;ce standard of 8 ga}. per day'r

for drinking waLer, plus -2’ gal f01 mlsCellaneous use,  The rain wate;

volume consumed per day is. calculated as follows.

Consumption No. ‘of eNo; Qf._'Cfuising .Total

per. person person  vessel day
Fishing - - : _ o
pboat - 10 gal. _ 3 10 C2 _ 600 gal.
Cargo _ o o . . . - -
boat . 10 gal.. 10 _ 3 2 . 600 gél,“

Total 1,200 gal.
Average daily rainfall in Majuro 1s iU M, The'expeetedfﬁéfefﬁéétbﬁmeﬁt.
volume from the warehouse roof 1is dpprox1matelj 2 O m (528 gal y per aay.e_
This volume corresponds . to 44% of the daily requlred volume and clearly
shows the need for addltlonal supply by a water ‘tank lorry. We heve get
the water cabchment tank capac1ty at 2,500 gal .(apprdx;:lﬁ'mB)}
conslderang volume for 2 days' reserve and frequency of lorry supply plus a

‘ecertain level of margln.

2)  Sewage

Sewage systems at the Plan facility are classified into 3:typesﬁ 5011

water, waste water, and rainwater drainage.

Since the sewer main. pipe construction in Majuro is expected to ‘be
completed by the end of 1988, 5011 water will be dlsposed of through the
5011 “ater pipe connecting to thé sewer main pipe. Waste water w1ll bhe
treated by a seepage tank and rainwater w1ll be released dlrectly 1nto the

sea in front of the facility.

(3) Power Pacilities
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-,hgziﬁ.the'cé&exéﬁ_ﬁhe.watér-mains, there is an overhead 13;800 Vv, high

voltage power trdﬁqmiqsion lines along the main road. Lights are provided

f”ialong Lhe causeway but there are none in the area of the work aproun on the

dock

'”Wéfhayelplahnéd;the'abové fécilities to make them both simple and
effective) avoiding the use of materials that are complicated to handle or
7reQWire Mainténance.- In the interest of easy mainﬁenance, we have

sp801f1ed, o~ the maxlmum pOSSlble extenl, standard materials and products

'='whlch are-in relatlvely common use in Majuro and so readily available, We

. have also_glven careful: consideration to accommodating possible future

expansion of the facilities or modifications in the use plan.

.The main power supply. facilities will include lighting for the work apron
and causeway and outlets Eor hook up to vessels at the dock and for

. supplying power to the warehouse and passenger waiting area.

”Powef.wiilzbé-broughtfin from the 13,800 Vv, 60 Hz high voltage overhead
transmiséién line running_along'the main road and stepped down, via pole-
top Lransformers,—for delivery'to the main power distribution board. The
various rece1v1ng fa0111t1es will receive power through branch outlets. 1In
ipr1nc1ple, the Lrunk llnes Lo the wvarious facilities will be buried and
dlstrlbuted W1th1n the ‘Vvarious 1ocat10ns in PVC pipes. The power system
will be d1v1ded 1nto one for the llghtlng outlets and another for supplying

‘power Lo vessels.

1) Lighting Outlets

Lidht;ﬁ@ fixtureg'in the bukldings will be mainly fluorescent, supplemented
by incaﬁdéscent ones, as required. The outdoor lighting in the work apron
area and along the causeway will use mercury lamps. Briqhtnesé values in
: the_main facilities have been se£ as follows:

Office-, N 300 Lx

'Waifing Area : 300
Warehouse/restroom ‘100

- Causeway and apron 10



The lighting flxtures ‘will be ant1~corr051ve Lreated ‘Load voltages will

be 120 V, 60 Hz, the pxevalllng pLandard in Majuro.,

2)  Power supply to vessels

We will provide a power connectlon board for vessels ln the aplon area. 
Power consumptlon by the ‘inter~island vessels, whlch are to: be the prlmary_
users "of this’ fa01llty, is a max1mum of 0 KVA for Mlcro class (790 ton)
vessels. -In this Plan, the Larget fa0111t1es w1ll be! vessel llqhtlng,
rcfrlgerators, and galley equ1pment Loadlng cranes will be powered- by the'
vessel's auxlllary englne. The péwer capac1ty will" be 30: KW/Vessel,
serﬁing 2 iﬁter—islahd vessels=at a time., Power supply w1ll be. 3-phase,

440 v, 60 Hz, -

The respective loads within the Plan facilities have been calculated as in

" Table 4.6.

. Table 4.6 Requirea'waer Load.

_ _ R Day Time . | ‘Night Time .
Equipment to Rated" Estimated  Use _Estimated . Use
be  Served = - Capacity | Use Ratio Load | Use Ratio = Load |

: (kw) | _ (kw) | .- o (kw)
Outside lighting 4.0° = - 100 % 4.0
Indoor lighting | 2.6 105 . 0.26| 100 3 2.6
Power outlets 6.0 10% 0.50 10%. . 0.5
vessel Power 30x2 | 1008 60,00 | 100.%  60.0
TOTAL 7.6 | 863  60.76 | - 928 67,1

The maximum load is estimated at 67.1 KW?

4.3 The:Laydut Plan

4.3.1 Placement of Docks and Norm Line"
We have dete1m1ned the dock locatlons and noxrm line an Lhe baSlS of Lhe,.

following guldellnes, taking into con51de1at10n both the naLural

env1ronment and development plans in the irmmediate V101n1ty.
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(1) -Conformity with Land Use Plans’

1_;355ed anfour_GEpthvméasurément data, the waters to the north of the Plan
 51$€'arefnét of:adeqaate;dépth fo receive medium-large sized vessels. In
.Totdérfto-Pérmiﬁ"Suqh:vesselé to use the dock, a major dredging operation
iQSulQ;bé:required;:whiéh is why these waters have been positioned in the

‘1and develbpmeht”pianfas a mooring area for small-size vessels only.

itiﬁili; tﬁéfefbreg be*desirable to set the norm line of the dock from
_séuthéégt:tg_ﬁoxﬁﬁwést,'With'an extension direction to the northwest side,
'vand'thereby.sedurefthe'ﬁéximUm_poésible area of calm water for the small
Q&ésseis‘maoﬁediﬁéhiﬁd thié extension. The southeast side has heen
-pOsitionéﬂ-for'yatér_exﬁansion of the facility in the event that the future

dock extehsion'were to prove inadequate.

/ Mo ea |
/fl/ Sma/li/véis/

' 7

Q‘_/J
Fig. 4.7 Placement of Dock

(2)  Environmental Considerations

déeahographic and.metéﬁroldgical_conditiohs (wind, waves, tides, etc.) have
a.majorfiﬁfluence_oq vessel operation and moorage, while the topography of
the oceah boﬁtom,:drift sand, and silting are highly relevant to dock
 design and cénstrucfién.  Aq§ording1y,-dock placemeﬁt has been planned with

.duefregakd'fof the above conditions.

- 1) Prevailiqg;wind direction




Wth regard to wind, ihe 1ocaLLon has hoen choson An. quoh manner ihdt the:
-p1evallan wlnde will not come at a rlght angle w1th the doox fronL face.-
'Conqlderlng Lho facL that the prevailing w1nds in Lho Plan area are from.
.Lhe NE, the doek a11~1ment ‘should propelly be set at. SE= Nw, with berth1ng
oon_Lhe SW 51de,- The NP qldo should he used only by small vessels, which
’afe relatively unaf fected by,w1nd _ The norm line of the ex1et1ng douk runs

“in the same direction,

' 2) The planned depth has -been set at 7,5 m at the main dock,
By. pldClng Lhe norm lxne of the dock along “the 7-8. m. llne of Lhe'
'Lopographlcal chart below materlal and constructlon costs can be reduced,
.permltLlng a Phortenlng of the constructlon perlod and-a more economical

construction budget,

If we then ‘place the dock at thls 7-8 m depth llne, the norm line of the
dock must be drawn about 30 m closer to shore at the same angle as the

existing dock.

e
SRS N T e
o {1 ==
ré"ai.un. < \\G_—_‘

Fig. 4.8  Dock Norm Line -and Water Depth

3) Tide, drift sand and siltation

Based on the fleld survey on the water current at the Plan site, no
observetlons we*e taken of tidal flow, The sea bottom, based on the-
samoles-taken, is of sand-texture with relatlvely large- dlameter particles.

Our observations .in the area did not reveal any eV1dane of conbplcuous.
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 r-dr1£L ‘gand . ox s;ltlng. We do not fGIEbL& therefore the likelihood of major

_31lt1ng deva)oplng afLer completlon of the facility,

-rAfter determlnlng the dock locatlon ‘and noxrm dlrectlon w1Lh the due regard
for the! above factors, We prepared the following two plans for

. con51deratlon:

Fig.-4;9 Two Plans under Evaluation

Results of our evaluation:

T{1) 'ﬁndér'Blan-B; since'siﬁgle_docking is provided at B and ¢, the total

length is greatef than under Plan A.
{2} Pplan A provides a wider area of calm water.

£3). Uh@ef Plan A, theflayouﬁ can [ollow the bottom topography at the

' re@uired depth._

Based on the above evaluation, we have decided on the layout shown in Plan

A,

TN

4.3.2 Facility Layout Plan
The layout of the various facilities has been based, in principle, on the

respective funcﬁiqns to be perfbrmed. The plan facilities include the dock

and a_compléméntary wafehoﬁse-and passengey waiting area. The dock
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funétion.s' are -d‘ivided into: refueii'ng,- -ldadinq and inoading, and the
'tylng up of both inter-island and small. Vessels. It wili be desirabie,
.therefore. to locate Lhe refuellnq and sLevedorlng funections as close as
poss:ble to ‘the access road. Since: the smaller vessels do not require much
dapth, the layouL allows for a floatlng dock for moorzng and loading as
well as thé constructlon of a landing ramp.

'Wlth regdrd to the shore-based facilities, the plan locates thc warehouse
as close as 90931ble to the loadlng/unloadlng dock and the passenger
waltlng area in a safe location that lel not hamper stevedorlng

operatlons.

(1) Placemenk of the Engiﬁeering Facilities
1) The Dock

Under the Plan, the dock is to run in a SE_to'Nw_directional norm, with the
loading/unloading and tying-ﬁp of the inter-island vessels to be done on

the SWw and the vessels to be docked in tandem.

The northern side will'be used for berthing the small vessels in tandem,
while, on the east side; foreign fishing vessels will be berthed singly in
'a NE-SW direction for refueling and reprovisioning. The landing ramp will

be positioned in parallel with the causeway.

1) bock for inter-island vessels

Since this dock is to accommodate 2 vessels. berthed alonqsiae in
tandem, the required.length, including the 6% safety margin, as

discussed in Section 4.2.1{(3), becomes:

(51 m x 2 vessels) x 1,06 = 118,72 m
(inter-island " (safety {rounded to 120 m)
vessel) _ o margin)

Planned depth is set at 7.5 m basing on the draft of the oil tanker
which is the largest among the target vessels, The crown height is set

at M.L.W,L +3.0 m.
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2) DockrfOr'EOreign'fishing vessels

“Since Lhese vessels are to dock singly alongside the dock, a somewhat
larger'safety factor {12%) will be applied than in the case of tandem

“berthing.  The réquired length becomes:

35 m x 1,12 = 39.2 m, rounded to 40 m
(foreign fish- (safety margin)
ing vessel) '

 Required depth is 5.0 m as set forth from Section 4.2,1 (4), and the

crown height is M,L.W,T, + 3.0 m,

3) Dock for small fishing and cargo boats:

a) Small fishing_boats

These vessels are to dock alongside and so we are setting a safety

margin of 15%, On this basis, the length may be calculated at:

For Lying up purposes--

8 m x 4 vesgels x 1.15 = 36.8 m
{safety (rounded
margin) to 40.0 m)

For unloading--

8 mx 1 vessel x 1.15 = 8.8 m {10 wm)

b} Small cq£go-boéts

Three vessels are to be moored at a time alongside

‘the dock, with the same safety margin applied as in (a).

Thus,
Tying up~~ 12 m x 2 vessels x 1,15 = 27.6m
{safety {30 m)
factor)

Unloading-- 12 m x 1 vessel x 1,15 = 13,8 m (15 m)

Required depth is set at ~2.0 m,

63~



2)

The dock to be used by Lhese bmall flshlng and cargo boats w1ll be of

the flOdtlng dock type Lo permlt operatlons 1ndependent of. tldal

"~ levels. -Both. sides of the dock can be used freely.:.

‘he requlred length wlll be 15 m- [rom the overall, length of the carge:

boats, while the wndth has. been set at 3 m, hased ‘on operating and

safety con31derat10nsf
the crown helght is set at M.L.W.L + 3.0 m. liowever, for ' ease of

a006851ng “to and from emal] flShlng “and cargo boats, the upper portlon

of this 51de of” the dock wlll be setback conf:guratlon.

width of the Work Apron

The standard width of a mooring dock of the class env1saged under thls Plan

is 10-20 m, Allow1ng for vehlcles to pass from opp051te dlrectlons and for

the temporary placement of cargo as well as .a safety margln, we have set

this w1dth at 15 m, Howevel, the w1dth of the apron in front of the

warehouse will be 24 m in_consideratlon ‘of the 8.75 m required width for

the warehouse itself plus a safety margin to the rear.

3

Space for tempbrary ’ '_ P Space for témporary
cargo placement A : cargo p]a(-ement
S ' A foﬁos —

Vehicle width Vehicle width |

“Safety thargin _Safet')" rargin Salety ‘margin -

Lo}l 3.0 by 2.3 lo|l 23 p7 30 IO

15.0

Fig, 4.10 Work Apron Width

Landing Ramp for Small Fishing Boats

The width of the landing ramp is to be 4 m; the gradient on land will be
1:6 and, in the water, 1:4; the draft for the small fishing boats is. set at

0.4 m and the cradle height at 0.5 m; the depth safety margin is set at 0.1

.



T, the.tideylgvél at i'D:m; and the crown height for the causeway at +3.0
m,. On this basis, the required-léngth becomes:
3x6+ 1L xd4= 22_m:
"If we then add, as a safety margin, the length of one vehicle (4.7 m), the
totai'length'becbmes_26.7—~rodnded ko 27 m.
Crown height of céhséway : L ¥3.00

e R S _
1%%&!% ; 5 , §EﬁHWL+L92

1= — K B0
, ' ' ~1L0
‘ o _ 4 I
5.00 | - 18, 00

27. 00

Fig. 4,11 TLanding Ramp Length

" Based on. the above calculétions,'the overall layout plan for the

engineering facilities will be as shown below:

-

—
SE

i

NE
ey
=T 1

40 00
ock. for forelgn
fishing vessals

e o

NS

Refusiing ducy

[¥

Fig. 4.12 Layout Plan for Engineering Facility

(2) placement of Shore Facilities

"1}  Warehouse
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Thg area of tha warchouse has been set at 140 XA will be p]aced on_
the dock in a NE to 8W direotion_cIOSO to the: access road for convenlent
cargofhandiihg.ﬂ_We_hace allowed 16 m on Lhe long NE to SW Slde for the

materials_handling flow and 8,75 m on the Short SR to NW 81de.:'

2) Passenger Waiting Facility

. . - . . .\l_
The requlred area of the waltlng fa0111ty has: been set at 85 m plus
“another 25 m2 for a restroom.- The £a01llty 15 ‘to be located on the base of
causeway extenslon so as to av01d dlsrthlon w1th loadlng operatlons and

'ensure the safety of departlng‘passengers and.thelr parties.

3) Water Catchment 4nd Fuel 0il Tanks

The requlred area for the water catcbmont and fuel 011 tanks comes Lo
approx1mately 4Om2, conslderlng space’ for tank 1tself clearance necessary
for malntenance and serv101ng space for water and. fuel 011 supply.- These.
tanks w111 be: 1nstalled outside of the warehouse offlce, as thlS locatlon

is convenient for-the supply of water-and fuel oil to small boats as- well
as for the management ot Lhe operatlons. Furthermore,_the water catchmenth
tank must be connected to the eaves gatter of the warehouse roof for
collectlng the rain water.:' ' '

The 1ayout plan for water catchment and fuel tanks is as follows.

L

Warehouss -

- 8 Cmﬂ'nﬂ Tink : 4,000 Ite,
= 1. Dresst Ol Tk 4,000 Het,

3. Water Catchment Tank |0000 i,

4, Fuel Ol Dlspensay {Doubls hesd)

Fig. 4.13. Water catchment and'Fuel Tanks Layout

‘Based on'the above determination, the overall "lay-out plan for the shore

facilities- is as.shown below:
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Fig. 4.14 Layout Plan for Shore Facility
4.4 Design of the Engineering Facilities

4,4,1 Determination of the Structure for the Docks

Therefare'éSSthially four basic structural options for the mooring docks:

1) gravity type; 2) sheet pile type; 3) piling type; and 4) floating dock.

'_Con31der1ng the speclal characterlstlcs of the .various options, we have
determlned Lhe appropriate structure on the basis of a comprehensive
assessment of thr3 constructlon period and cost, involving a relative
sxamlnatlon of a) the natural environment, b) usage conditions, and c)

consltruction conditions.

with regérd to the .floe.lting dock option, its strengths include:
sultablllty to deep water areas with large tidal variation; relative
51mp]101ty of 1nstallatlon and relocatlon. However, thls type of dock has
.certaln_drawbacks such as a low resistance to vessel impact and traction

force ‘and low cargo bearing capacity. The floating dock is, accordingly,
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annrlor to Lho “other 3 Lyp@s m termv of flexlblllty of . doc,k use - £rom the
standpoint of ves ieel mooraqe, stevedoring OpPIdthﬂs, and’ vphlcle passage';
and is also erxpensive “to malntaLn afler comp] Llon.u we have, thcrefore, 

Jlmmntocl this Lypc 1“1 e I’urther conqlderatlon.

(1) Diagrawm. of the'-_3 Rem’a:i.ning‘Sztti:a.ctur'al Optlons :

AFLor (]1V]l'l(] careful. conmdexatnon Lo the requlrements, scale, 'loéatio'n' -
plan, and layout plan, for the various Iacllltles, as presented 1n the
previous chapl&r,.wc have pxepaled the follow1ng dlagram outllnlng the 3

era1n1ng structutal optlons.

l_’!én_ried dock plane diagrém )

‘A - A Sectlon

(1} Gravity Type .

D MAWL

MLWL. {2) Sheet Pile Type

MHWL.[‘:::J;:r:;F} A )
ME WL, - o (3} Pile Type

?ig..4.15g'0utline.5ecti6n of Three'Structufal_Options
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Table 4.8 Comparative Assessment of the 3 Structural Methods

L
Evaluation Category“' k1) cravity | (2) Sheet | (3)Pile
- . Lo bile |- -
a) Natural condiltions o
(1) Adjusting to site A - AN
- kopography - B o o T :_,,_-f
b) Usage conditions
(1) Resistance to vesse 1 O oA X
impaet : : o '
(2) Base of stevedoring O O O
(3) Sheltering effects | o 0 . X
c)_Cdnsﬁfuction conditions
(1) Main imported materials O A X
{2) Main items of imported A ' O - X
equipment
(3). Requirements for _ A O oA
~ provisional construction| : : '
(4) Ease of construction A O X

KEY:..Q.Suitéble; minor requirement -
g Average—— réquirés Special consideration
X th'suitablg—— majof reguirement
Afte;.qiving.ovéréll consideration to both the_éonstruqﬁibn_period aﬁd

construction costs, we have selected sheet pile method for the subject

-facility.

d4,4,2 Desidh of the.Attachéd Pacilities
(1)  Bollards -

1} Selection of the bollards was based on the traction force_opéfafing on

. the subﬁect_bollard, as shown in the following table. Since'veéséls'will
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normally be anchored bffshoré during periods of strong winds, there is

-particular need for a straight-type bollard.

Table 4,9 ‘Tracltion Force

’ GT-. _ traction Fforce (t) acting'on curved hollard
200 t to 500t 10 t
1500 t to 2,000 t 15 L
2,000 t to 5,000 t 26 t
L= : . N
Source: "Technical Standards and Conments on Port Facilities"

(Japan Port Association)

2) Location of Boliarés

no

-The_bollérds will be_lbcated in accordance with the following standard

values:
Table 4.10 Bollards Location (1)
No. of bollards to
GT | Maximum interval be installed per berth

Below 2000 t 10-15 m 4
L -
2000 - less than

5000 20 133

Source: 1ibid, 1)

Table 4.11 Bollards Localion (2) (Fishing vessels)

‘Depth at moorage Maximum interval
| Below 3 m 5.0 m
3 m -~ less than S m 7.5
5 m-.or over 10.0
Source: '"Standard Design for Fishing Port Structures"

71—
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_Conq1dwr1ng thal- Lho Mohll 0il tankers Wl]l uge the dock Serv{ng the inter—

island vegsels, the Leqﬂ:]nd numbex oL 25t curvod bollards wlll bL 

ingtalled. 15 Lo curved bollalds w111 be installed. on the dock servlng

Foreign fiéhing vessel .. ThL 1nLorval on boLh the 1nLcr~1sland vesgel and
fishing vessel docks will ‘be about 10 m. ' :

pollavds will not be used at the mooring fFacility for Small boatq; wQuhgye
instead specified mooring rings'for small boats. '

At the Eioating:dock, we shall install a cross bittrloo mm in diameter,

Phe layout plan for the bollarxds at each dock is shown helow:

ﬁ ' e 25 t curved bo“ards
' o 15t curved boilards

| \Aoorlng rmg

Fig, 4.16 gollard Layout

{2) Pender Material

11 Material Selection

The fender waterial was selected on khe basis of effective berthing enexgy
“in the [ollowing equatiqn, under conditions of berthing point by a;fully'

itoaded vessel at the 1/4 mark,

WO WajVv
g = ””hzi— {t.m} E : effectlve D“rthlng energy of vgqbel

b e

g : gravity acceleration (9.8 m/sec )

W+ displacement btonnage
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wa: additional wéight {based on Stevson's fovmula)

Vv i vessel berthing spead (m/seC)

a) Ddék"fbrviﬁter—islahd_véssels

fsettiﬁg'fhe;bérthiﬁq'épeeds of the_intef—island vessels and the Mobil 011
_~tankéré ét“V=O;3 m/éecﬁrénd v=0.15 m/sec. respectively, we calculated the
 effeéti§é berthing energies, as shown above, and selected the fender

material for the higher value obtained,

Inter-isiand vessels:
(Micro Pilot cla§s v=0.30m/sec, W= 1348 ton, Wa 589 ton)

. {1348 + 588) x 0.30 B
E | 1 x9.8 = 4,45 {t.m)

Mobil Oil tankers:

(Golden Craig class V 0.15m/sec, W = 9384 ton, Wa = 3842 ton)

o 2
+
g o= $9384 + 3842) x 0.15° _ ., oo (o

4 x 9.8

b) Dock for-foreign fishing vessels

The dock length cannot be termed adequate for mooring inter-island vessels
‘but, since'these vessels are expected to dock during congested periocds, the
-Fender méteiial for this dock has been selected on the basis of the

effective bherthing energy of the inter-island vessels, as computed above,

As the fender material for both the inter-island and foreign fishing
vessels doéks;‘We have specified V-shape rubber, which is normally employed
for this.purposé. Based on a tidal variation of some 2 m, the material

will be vertically installed, as shown in the following diagram.
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Fig. 4.17 Dock for Inter—islaﬁd vassels ' Fig. 4.18 Ddckrfor small fishing

and foreign fishing vessels . boats and cargo boats

2) render Deployment

The installation intervals for the protective material have been set, as
given in Table 4,12, with due consideration for the values show, which were
developed on the basis of past experience, as well as the shapés'éf-the

target vessels:

Table 4.12 PFender Installation

| bepth |  spacing Dock Fender

4-6 m 4-6 m
6-8 m " 4-10m
Source: Port Technical Materials (1967):—f {Port

Research'Laboratory, Ministry of Transpért)

we have set the following intervals by type of dock:

1) for inter-island vessels SR 7 m
2) for foreign fishing vessels 5m
3) for small fishing and cargo boats .. 3 m

3.4.3 Design of the Floating Dock

(1) Placement
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.Thejcrowh height of the main dock will prove inconvenient for the unloading
of small fishihgjaﬁd copra boats during perieds of large tidal variations.
We have, thérefofe} deéided to coﬁstruct a [loating dock in the center of

the area directly behind the main dock.

Since this dock will floét-ohfthe_surface of the water, it cannot generally

be used in areas of high wavés or strong currents,

Sihce}the-CUrreﬁt=in the Plan area are bafply capable of being measured
_aﬁd;.with réspeét_to the wavé actioﬁ, the windward side exposed to the
. prevaiiing NE énd ENE:tréde winds is blocked by shore, fetch distances are
sho:t; and thé-rafe.winds'that blow in from the lagoon (SW) would be cut
off:by the main déék.' Thus, no'particular‘problems'should be encountered

in using the floating dock.

(2} . Structure of the Float

"~ Possible materials'for the float unit may beée classified hroadly into 3
categories according to the material used: 1) reinforced concrete, 2)
steel, and 3) FRP (fiber reinforced plastic). ‘The characteristics of each

materials are as follows:

1) Reinforced concrete

Highly durable, with a deep draft, so that pitch is swall. Can be easily

damaged in a collision,
2) - Steel

Easy to construct, collision-resistant, and easy to repaix, but regular

'painting.is required as an anti-corrosion measure,
3) ERP

Light—weight; with shallow draft and so unstable, but highly durable and

simple to install,
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B 3Zifter..- considering. the site conditions, facility scale, and .eonstruction

' coslsg, we found that---

1) 'the rvlnforced Cony L"ete type is comparatwely expenmve 1n relatlon ta

Lhe size of the fac:.llty, whlle ocean transport fee.s would be hlgh to -

- bring Llus type of dock to Majuro.

2j 51nce use of the steel type. would Ainvolve perlodlc malntcnance and,
. therefore, a malntenance budget, ‘we have deblgnated FRP as the

structuxﬂl material for the floatlng dock under this Plan.

: Slnce the FRP araft is shallow,_ qome rolllng must be antlclpated durlng__
bethlng and unloadlng operatlons of a; boat but,.lnasmuch as the targeL
vessels for the fac‘lllty ‘are small in. size, a d951gn should be DosSlble '
Lhat would ellmlndte such problems even ‘with respect to the unloadlng of

coconuL and similar products..

£3) - Ihstalla’tioﬁ-_Meth’od and Auxiliéfy' Fac_ilities ' o

Two-installation"method's are available:
(1)} a method based on the mooring anchor; and

(2) a method to raise and lower the dock by L1x1ng to plles in

accordance w1th the tldes.

~We have chosen the methbdf:whéréby- the dock is connected to the piling,
based on the fact that thg' pile driving can be deone with the same équipment
as is used in the sheet pile construction for the main dock and the fact

that this method will reduce the.pitching of the floating dock.

Aukiliary’iter_hs will include __pr.ot'e_ctive.materials and moo.rin'g. .croé.s.—bi't,'ﬁé'
for smail boat u:se.' .No provision .need' b_e-'_ made fbr é CDnhecting bfidgé '
.betweeﬁ the floafing dock ant_i'_rthe._r.nain: éock. It will he ,su'ffici‘eh:t" to
p'_r_ov.idé a staircase on “the rﬁe-\"i'ﬁ_do.'ck_si.de._ Fig, 4'_.1‘.3 $how_s st_andard

seé¢tion of a floeat,
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C.ross bitt

Wobden_ plank

g S T S )
S’Q [WT B O VIITL FNIIT TN
e. ~———_:———.=;~.=_.__%Fender
0 ' '
=] F ==—ma—taa :
e ———FRP pontoon

Méoring pile

“7 '1-Fiq. 4.19' Section of Float

4.4.4 Degign of the Work Apron and Surface Pavement

'Tﬁé béving3médium:f¢r"thé‘work apron will be concréte}_in view of the fact
tﬁatjit—has-to'bé sﬁ§pbrted by backfill'soil'after completion of the sheet
pilébﬁbrk;'tﬁét, durihg loading and unloading operations, it will have to
'accommodaté.iarge forklifts and trucks; and that this material stands up

- well to vessel berthing.
:The'maiér pfbperties.of concrete paving are as follows:

1) It is nbt"particﬁlarly affected by unevenness in the road bed and so

adeguate structural strength can be achieved,

2) It'iS-advahtageous vis-a-vis concentrated loads of high ground

pressure.,
)Tt 45 highly durable, and so the pavement has a long useful life.

4y if uhevenﬁsubéidings develop, it is vulnerable to cracking.

'5) Once the concrete starts to break up, repairs become difficult; and

demolition of the road is most time-consuming.
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.'k""'” COHC!‘CLO t=250 mm
fremeeer Road foundmion t==300 mnt

- Road bpd ( ackfi!!)

e f 7 7 X X

Z— loint sealant

Flg, 4.20 Standard Sectional Plan for the Concrete Road

The paving medium for the present access road'extending from the existing
waréhouse Lo the dock apron will be asphalt in view of'the-relatively:gdod
faunﬂnlman, maklnq it unne cessary to 1mprova the road bed, and the local

availability of malniendnce facilities.
Bstimated on the basis of our-field'survey and the rasults of the boring
tasts, the road bed. can be expected to have a soil hearing Capa01ty of at

least 10 t!m' and a.CBR value of.8 or more,” Following are the generally

accepted characteristics of an asphalt road:

1) It has the ability to”adjust somewhat to a slight uneven subsiding of

voad bed.

2) It is guite easy to repair,

'3) It is weak under conditions of continuous heavy traffic over a
particular point, while depressions, ruts, and ditches are prone to

de?elép.

A standard sectional plan is shown in Fig. 4,21,
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L A-szpliélt' i‘ay:er '_t_-—-'S'O mum
— Surface foundation t=150 mm
~—Lower road bed (Existing road surface)

: o , _VConcrete Biock
I R ) -

Fig. 4.21 Standard Sectional Plan for the Asphalt Road

4.5 Counstruction Plan

in developing pur construction plan, we have given careful consideration bto

the follbwing environmental and sociological conditions in the Plan arca:

.-+ Bince the facility is to face sea water, it is vulnerable to salt

damage, .
.+« The weatﬁer is hot and wet throﬁqhout the vear.
ses A 1érg§ amount of pregipitation is concentrated in a short'period.
- The:main construction materials must be imported;

»+» The construction industry in Majuro is swmall and incapable of coping

with -a large-scale contract.
.-« The construction period will be.limited,

Our construction plan has been developed with due regard for the ahove

conditions.,

4,5.1 Siructural Forms

The target structures are the warehouse and the passenger waiting facility.
The structural method has been decided on the basis of the intended use and
scale of the facilities, ease of material procurement during the

construction. phase, and ease of maintenance upon completion.
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_Sma]l private »LrucLur es 1n Majuro Lend to- be of elther block OL woode

construvaon, w1Lh reinforcod concrote also uqed in certaln large pUbllC '

bulldlngs .

As in Japan, IacLorles and warehouses r@qulrlng hlgh eaves and wlde spanq:
are goneral}y steecl- framo'atructureq slnce, with ths type of bulldlng, it
is. easier to oblain 1d1qe spacos and to procure bulldlng materlals of a
cevtain: qua‘:ty than WLth tha other structural Lochnzques. 1n addltlon,_

therconstruction period for steal-frame bu;ldlngs is relatlvely short.

Since the warehodsé in the Plan calls for hiéh'eavesfand pféaa_Spans7and'is
to be situated on the backfilled work aﬁroh,'this building should be light¥
welght and must be bUllL in a short perlod of tlme.-:Andj-éinCE-thé'
structure will be Lotally cnclosed, it should not be exposed’ dlrectly to
salt confirm. In consideration of the ahove, we have concluded. that a

rigid Erame structure would be most appropriate.

With respect to thé-foundation, with a view toward shorteping the
cohstructién.period,'foundation'work should get -underway at'thé‘éaﬁe time
as the land fill operatioh. Accordingly, we have chosen piléé éé'the
Foundation method as a way of dealiﬁg-with any initial subsiding'and to

prevent any unforeseen load from acting on the dock.

In the casé of the passenger wailting area, there is no need for high caves
or broad spans. It would be desirable to make this structure'és'opén7and
airy as pbssible. We have, therefore, specified reinforced concrete and
posts and beams without wélls so as to provide good ventilation and

breezes,

The ground levél of the Plan site is set at + 0 m, which is below:the +3.0
m -crown height of the causeway; In order to place the floor height of the
facility at the same level as that of the passenger entry ramp, we have

specifiea_a highwfloorrstructure on pilings,

4.5.2 Finishing Materials

(1) The Roofs
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Tﬁé mqst commOn types of roof conétructionfin the Plan area are gable and
:hipped roofs, with flat foofs occasionally found. The most frequent type
"of.roofiﬁg maﬁerialﬁis'galVdniied'gheet, though aluminum type has also come
.ihfo]uéé‘in“recentfyears. Concrete is used in flat roofs. In medium to
:iargefstructﬁiés;'such-aS'large stofes_éﬁd Qafehouses, vinyl coated steel

-sheets, treated against corrosion, are also used to some. extent,

'Fo: the subject Plan, we have selecdted PVC coated iron roofing, since this
‘is easy to'maintain and repair, -and will simplify construction. Care must
‘be taken in khe Plan td provide adequate ventilation and anti-corrosive

treatment in the interests of maximum durability.

(2) Exteriér Walls s

The'MOét'populér'Wall materials used in the Largel area are wood, steel
'shéét,fand blbck. Both steel sheet and wood are imported, bul concrete
blocks‘are:ldcally available and economical and are used relatively often

as structural wall materials,

From a functional standpoint, we plan Lo use block construction for the
lowér'séction of the walls up to a height of 1.5 m from the floor, since

this has rélativeiy hiéh shock resistance, Tor. the upper part of the wall,
.we shéli employ the same material as for the roof-- PVC coated iron

sheeting. -
in the case of the paSsenger walting area, we plan to hold the use of walls
to an absolute minimum in the interests of proper ventilation but, vhere

walls are required, we shall use concrete block.

(3) Interior Finish

Considering theffunctiOns of the respective facilities, there will be no
neéd for any special finishes. Given the basic requirement for ease of
operations and durability, we shall standardize the mortar finish on the

concrete slab, -

as to the wall finish, the wall blocks will be given a mortar finish. The

warehouse office wall will be paint finish on plywood. The ceiling will

~81-



also be péiht_finish on:plywodd?iﬁ the office, but no ceilings are planned

elsewhere in the interest of proper ventilation.
'Slnce all of the above flnlshlng materlals are in’ general uge in Majuro,

with replacement materlals edsy to obtaln,-no malntenance problems are

anticipated after_completlon._

4.6 Facilities Plan

4,6.1 Fueling Facilities

The oil pipe will be generally exposed It w1ll ruh on elevated base on
the access road-and will use concrete pit in the work apron area. To
.prevent 011 1eakage, we will use a trap dralnage so that any. L0il seeping
through the apron plt w111 be prevented, at least for a tlme,_from dlrectly
discharging into the sea. The: top of the plt w1ll be covered: by qratlng to

permit direct viewing of the pit interior durlng malntenance checks.,

4,6.2  Water Supply and Drainage .

(i) Water Suggly

Water supply systems under this Plan will'be_diﬁided into those for

ordiﬁary watet, vessel water, and water for the_fire—hydrents.'

dfdinary water will be branched from the pipe for the.vessel sebply.system
and brought into the passenger waiting:facility. The'servicing peintuis
sinks in the toilet. Sea wéte:'will be used for.toilet_flushing which is
supplied via branch pipes from ﬁhe sea Qeter main pipe. . The b?anch pipe

material is PYC and.buried in the ground,

The vessel supply system coﬁprises those for inter—island.vessele aﬁd-fer
small fishing and cargo boats. :

For inter-igland vessels;_water distribution_pipe will be branched from the
main pipe  to the work apron:of the dock, The distribution pipe_wili.again

be. PVC’ and buried in the ground. Distribution Valves'will_be placed in 2
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jio¢atiqns on_fhe:épfdn.. Since the water will be éupplied_at one location,
the distributiou:pipe,will'be of single type.

- The watexr’ s’uppiy system for _srﬁa'll fishing and catgo boats will use rain
Watgr:sto?ed.in-a=water catchment tank, Tank material will be of
ma.-i.ﬁtenéht:e—free FRP"éh.d_. the panel fabrication type will be used,
ThefﬁYdrant.facilitieé'wiil ﬁrénch off from the sea water main pipe and
will.he]btbuéht dhdefgrouhd to the vicinity of the warehouse on the work
aproﬁ. This_will'be an independent pipe of PVC made. The hydrants will
' use_standard:locally available material and will be installed at one

" location near the warehouse.
(2) Sewage

The sewage to be handled under this Plan will be of 3 types: soil water,
waste water, and rainwater. Soil water will be discharged to the sewer

main pipe. The connecting pipes will be PVC and placed uwnderground.

The waste water from the sink will be seeped underground after being

collected in a seepage pit.

Rainwater from the passenger waiting area is to be directly discharged into
the sea after~beingfcollected_in the eaves gutter, while that from the
warehouse roof ié'collected and stored into the water catchment tank to be

installed beside the warehouse.

4,6,3 Electrical Work

The main distribution .board will be installed in the warehouse office angd
branched from there to - the circuit beoards in the various facilities. The
powet_bbards for the warehouse, outdoor lighting, and vessel power will be
installed in the warehouse office (containing the main distribution board),
while that in the passenger waiting facility will be installed in the
'restrobm. all control circuits will be of the simple manual type.

EN! Lighting Outlets -

The target facilities will be lighting outlets on the work apron, the

access road“lights, the warehouse and passenger waiting facility.
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In connection with the Yighting. flxturcs, wc have sperafled dasposable
itcmg, éuch as light'buli 5, of a typa that can be locally procured In
addiltion, since the ouldoor 11th1ng flxtures will be- aL tho water s aedgey
9pecmal dLLontlon wili be palé Lo Lhe problgm of ualL damage. The=

lochlcal outlets w1ll e’ for use wJLh +ho vent:laLJng fan dn the
passenger'waltlng area, in the waxphOUbe, for the air condltlonor 1n Lhe

office, and for office equipment. The power source wnll ‘be 120 V, 60 ﬂ?

(2) Power source [or vessels
The te Lmlnal and'junction bokes for the vessel powér:packs will be
installed in two locations on the work apron. The boxes will bé of steel

_conbtructlon dnd wlll be both salt-~ reSIQtant and water- ploof

The layout plan for the water and electrical fixtures is summarized below:

- Warehousa
I . H - N
- g ‘Water Catchment Tank " ‘Lighting
™ Fuel Ol Tank - ok Qurdgor. lamp
] ~—— 5~ Seawater maln plpe %> F - Sﬁ_am S

—— M-~ Water maln pipe : g — Vessel
P ny Vi 1

~—F-— Water for flre hydrant ' assé

——V-—— Water {or vessels

i;"?;lsenger --———- Water for general use e Trunk line
slilng . , o1 —_— :
L iemmeame it t er. wahlng
| Frcillty Raln w.n er ] : g,—m_.m,y o aemeanae Maln dlslrlbution
. —-——:— Wasle water ;i . P ““ﬁ;
L . e e we PBSSERGET Wl
_F__ —y-\fes Soll water éj! " fac g
\I_-- B O~ Fire hydrent g _'_'"T'-'"'g::d"lorp(::mp‘
- . : s se er
. i source
¥
]

® Water supply outlet
Wat . : meseemess e Worehouse.

w
-
Fi

=} Junclion box

f’ole-mp wransformer
[-f !

v
b 5{: : a ‘o Outalde Nghtlng
gt 1 2 I l ffxtures

e ~ (’ W t Main fbranch

1. = i . . clrcult boards

B M M— M4 '

Fig 4;22 water Supply and : : -Fig. 4.23 Electrical System’

‘Drainage System
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4.7 Summary of Plan Facilities

We summarige below the various facilities that have been discussed in Lhe

previous

‘section:

1. Engineering'Facilities

(1)

. 2. Shore
(1)

(2}

(3)

Mooring:Docks

- 1) bock for use by inter-island vessels

Dock length: 120m

Plan depth: M,L.W.L, -7.5m

Plan crown height: M.L.W.L, +3.0m

2) Dock for use by foreign fishing vessels

Dock Length: 40m

Plan depth: M. L.W.L., -5.0m

Plan crown height: M,L.W.L. +3.0m

3) Dock for small fishing and cargo boats

Dock length: S6m

Plan depth: M. LW, L., -2.0m

Plan crown height: M,L.W.L, +3,0m

Floating dock for unloading purposes:

Work Apron

Width:

width x length: 3.0 x 15m
freeboard: 0.6 - 0.8m

15m, 24m {warehouse portion}

Landing Ramp for Small Fishing Boats

Width x Length: 4.0 x 27m

'Depth at forward block:M.L.W.L., -1.0m

Facilities:

Warehouse: . Steel-frame, single-storied; floor area

- 140m2

Passengey waiting facility:

Steel-frame, single-storied; floor area

—-— llOmz

Paving of access road:

width % length: 6.0 x 175m
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3. Attached Facilities:

(1) rower facilities:

(2) Water supply and drainage

(3) Refueling Ffacilities

Powar fac1lltles for 6611Very to vessels

fa0111t1es-

.Outalde lamps and 1lght1ng

Water supply for vassels

.Inter- 1sland vessels

.Small fishing and cargo boats

Water: supply for general uge

Pipe pit

Fueling facility for small fishing and

cargo boats

4.8 conditions for Developing the Facility Plan

(1) Applicable Standards

No standards in publlshed form exist at present in the Marshall Islands for
'structural de51gn. In general, the country follows U.S. With

respect to the engineering works and the de51gn of the building facilities,

we have generally applied Japanese standards.

{2) Structural Specifications 

1)} ‘Mooring facilities

Main .dock:. (Dock framework) .

standards.

_Locqtion A Dock B Dock ‘C bock_ D boﬁk E bock.“

Length |  120m " 40m about about - 15
9 m 25 m

Plan Depth MLWL-7.5m | ~=5.0m ~2.,0m

Crown height MLWL +3.0 m - -
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Floating dock;:(pgpj

Width. x Llength.

3.0mx 15 m
Top-side height 0.6 - 0.8 m
2) ”Lahding rémg.fOr'émail hoats
Width X'lengﬁh.-_: . _ 4.0m x 27m
“Depth at forward block MLWL -1,0w
.Ramp gradient: 1:6 {on land)

1:4 (in the water)

'3} Vessels to be served

User Vessels Gy Displace- Length| Breadth Loadedw
: ' : (max) | ment tonnage {m) (m) draft | Comment
{0i1 tankers/" 5511 | 9,384 107.8 | 17.6 6.89 | A dock
inter—island vessels _ -
e i
Foreign.fishing vessels/ 805 1,348 56.4 10.1 3.95 B %
inter-island vessels . '
Small fishing and copra| - - 8.12 3 1.3 C-dock
hoats Floating
daock
4) Oceanographic conditions
Tidal levels
Highest High Water Level H.H.W.L, +2.,13m
Mean High Water Level M.H.W.L. +1,95m
‘Mean.Water Level M.W.L, +1.07m
Mean Low Water Level M.L.W.L.{C.D.L.) +0.00n
‘Lowest Low Water ﬁevel L.L.W.L. =-0.03m

5) Seismic force

There are no records of earthquake activity, and so we have not considered

this factor.in_thé design.

©) Wind pressure
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This has been determined on the basis of the'followihg equation“1from‘thg

ordinance for the application of Construction Standa;ds}.

‘The design wind velocily for this equation was computed on the basis of an

instant velocity of 62 m/sec.

q =/60 h ~q: velocity pressure (kg/m"}
h: Height (m) from_groﬁnd-ievelj..

7) Load . _ ' o -
. : 2
a)Carrying load (loadage): W=1.0 t/m
b)vehicle load: T-20 (equivaleht=tru¢k Toad)
(Specifieations_for'Roads and Bridges, Japan Road Association-
applied to a 20 ton total. load) '
Soil conditions

(CEf. Annex V1~6-for_the determination of the soil constant)

(i} Base foundation

Avéraée N value _ TN = 13
Internal friction angle g = 32,5
Wéiqht in tﬁe water r sub”=:Q;9 t/m3
Moist weight: | rt=1,8 t/m3
(ii) Backfill sand
Internal.friction angle % 30
_wéight in the water r.Sﬁb': 0.9 t/m3
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Moisl weight - . rt=1.8 /s

__The'resulting-scil constant is as shown in Fig, 4.24.

Sheet A - . - Tie Rod
Piie “..; f“‘f”l :
= = 300

7 7sub = 0.9 t/m?

ey aas . 52,5
0.9t/m*|| 7sub= 0.9t/m?

N
o
- =
o
1]

Fig. 4.24 Soil Constant
9) Materials
1) Concrete
70£dina£y cohcréte:. étandard désign strength = FC = 210 kg/cm2

2) - Steel materials

‘Typé.offsteel- 1 _ Standard No. Type

Structural steel | Steel materials for JIS G 3101 | ss41 Formed steel
' ' . general structural use

‘Steel pipes ' -Cafboh'steel pipes for| JIS G 3444 STK4l} Steel piling
S general structural use

Sheets - Steel sheels JIS A 5528| SY30 | U-shape
‘Steel bars | Reinforced concrete JIS G312 s030 | Deformed bar
bars
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©© ' 4.3 BASIC DESTGN DRAWINGS
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40.

" Plan Depth 3.0 m

Landing Ramp for Small
“Fishing Boats .

Site Plan
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. CHAPTER 5 - PROJECT TMPLEMENTATION DLAN

5,1  Tmplementation Structure

The3'implehehtétibn'of the Plan and all activities associéted with its
admlnlqtratlon wlll pecome the respanalblllty of the Ministry of
Transportatlon ‘and Communlcatlons, whlch will also handle bids, issuance
of certlflcatlons and other necessary procedures. - At the'actual
1mplementat10n stage,: the CIP (Lapltal-Improvement Projact) office will be
respoﬁsible'for all technical details, including certification, inspection
and apprOles of - the ClVll englneerlng work, buildings, facilities, and

the constructlon program.

Upon-completibn, operations will be handled by the above Ministry, but
maintenancé} as ‘in the casé. of the other public facilities, will be the

: responsibility of the Ministry of Public Works.
5.2 Division of Responsibility for the Construction Program
{1) Phases. to be Undertaken by .the Government of Japan

Assumihg that’this Plan-is implementéd under a grant-in-aid from Japaﬁ,
the Government of Japan will take respon31b111ty for the following phases:
1) Conqtructlon of docking facilities
2) Construction of ‘shore fac;lltles
~3) Construction of ‘attached. facilities
4} -Ocean and inland transport of the. counstruction materials
ieqﬁired and payment of all ffeight and insurance charges
5) Implementétioﬁ design, assistance on bids, and consulting services

'inxconneétion with construction supervision.
{2) Phases to be Undertaken by the Marshall Tslands Government
Assuiing implémentétion under a grant-in-aid from Japan, the Marshall
Islahds_GQvernment will assume responsibility for the following phases of

_ the project:.

1 SeCuring and preparation of construction site
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2) Obtaining all ﬁeéeSSary approvals- for Iehd+fiil"end'afédgiﬁg.
operatlons and alil permlts and chenses requlred for Plan'
1mplcmentatlon ' :

3) ALl procedural matters, 1nclud1ng the g1V1ng of advance nothe to’
users of the present dock that the fa0113ty w1ll not be, avallable'
durlng the conqtructlon perlod ‘ '

4) Proupt- customs’ clearance of the requlred 1mported matellale as
well as exemptlon Frow all dutles thereon_3_ ' _' :

S)fExemptlon of Jaoanese natlonals from taxes and lev1es 1n the

Marshall Islands 1n connectlon w1th the prOV1slon of constructlon P
materials and personal serv1ces o ' '

6) A1l OLher seIV1Ces requ1ved under -this Plan that are not”

spe01flcally delegated to the Government of Japan.
5.3 Construction Plan
5.3.1 - Basic Guidelines

(1) Use arrangements during the thst:uctioh Period:

The existing doek is'being ﬁsed.by'infer—island veSSels}(for
.loading/unloading, tie;ﬁp, and-réprovieioning); by.foreign_fishing-veSsels
(for refueling); and by small fishing and_coprezboate {for unleading_and

.taking on supplies).

Upon the start of the construction work, the 0ld dock will be-dismaﬁtled,
and so virtually none of the‘aboee-vesseis wil}ibé:able'to‘Utilize the
facility duriﬁg the oonstfﬁd£ion'périod-'Thérefdie,-the'New‘Port will
become the substltute port during’ the congtruction work for all vessels

using the esttlng faClllLY.

Proper liaison will be malntalned with the authorltle with . respect to the
termlnatlon of use of the Old Dock s0 as. not to interfere w1th Lhe

progress of the constructhn WOrK .

(2} P01nts to be. Considered durlng the Constructlon Work
1) With regard to access. by electrlcal and wdter supply agenc1es,
proper llalson will be malntalned regardlng Lhe lelng and plpe~

laylng etandards to avoid any dlsruptlone.~
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2) For. thé‘driving of sheet'piles and dreagihg opefations, barées
Gill be obliéed to occupy the waters in the site area for a
_cénsiderable‘perioé of time. . Careful cbnsideration must,

. therefore,.be given to the sgfety of vessels in these waters,
1) Everyrpoésiblé effort will be made to eliminate any damage frouw
poiluﬁion.of surrounding wateré, such as during the dismantling of

the existing dock.

 (3) Outline of the Construction Work:

The items of construction under this Plan may be summarized as Table 5,1,

Table 5.1 Construction Work Qutline

—— S S

. . - . . . - = L]
Main Construction Specifications Main Stages

1tems

civil engineering
Work

MooTring docks 1éngth 120, 40, 9om| 1 preliminary construction:
depth 7.5, 5.0, 2.0m2 driving of sheet piles

| waling work

tie-rod installation

backfilling

dredging

superstructure concrete

incidental work

Work apron 15m x 120m preparation work

NS R e« BEES E «

24m x 25m concrete paving

{road bed, road base)

Landing ramp for dm x 27m 1 preparatory work

small boats. ' - 2 dredging '

3 foundation woyk (riprap,
cover stone)

4 production, transpor-
tation, and installation
of concrete blocks

5 goncrete work

e 4 U

Shore facilities
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Warehouse : : steei—ffamej o ?“:1Htemporary work _
.Siﬁgle;story : ":2;£oundat10n work (Lath,':
8.75n x 16m o ' e're-bar, concrete w0rks)l
B '-Eéetee] frame work
flﬁ~rooﬁ woxk ¥ :
5 wakl. work (b)ock, metale-
_works) o A .
6 f1n1sh1ng work (plumblng.
:flttlngs, pdxntlng workh)
7 electrlc and water supply

dralnage wOLkS

'Passengef wditinq RC,,fe

temporary work

facility 1 5mox 22m :foundatlon work

m._w"w

-form work
'rooflng work

ﬁflnlshlng work

oy U"\_ o

electrlc and waLer supply

'dralnage WOrk

Pavement of access “width-  6m

i

road.foundatlon.WOIk

road . , .length 175m - '_-2‘asphélt paﬁing.wofk

5,3.2 Construction and Supervision Plan’

The constructlon prograi W1ll start 1mmedlately follow1ng Lhe exchange of
notes petween the Marshall Islands Govevnment and the Government of Japan;
and the conclus1on of ‘a consultlng contract between Lhe Manlstry of‘

Transportation and Communlcatlons and the consultlng organlzatlon in

Japan.

The COnsultant w1ll prepare detalled de51gnb -and bld documents for the
conetructlon pro;ect. After obtalnlng approval angd. follOW1ng the-
nece55ary procedures of the Marshall Islands Government, the constructlon.
contract w111 be awarded to the successful bldder ‘in Japan. “The
contractor w111 he’ selected on the baSlS of the- lowest bld submlt ed andL
after the contract is s;gned and verlflcatlon 1s recelved £f1om the

Government of Japan, the constructlon work w111 get underway.
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Théicoﬁéﬁlthht will supervise the entire-construction project up to
" completion and delivery of the facilities and, to insure proper Progress

. and”énélity of the construction work, will dispatch a resident supervisor

to the Marshall Islands. The contractor will dispateh, Eox the required

'perlods, & general superVLsor, a techpnical supervisor for the civil
englneerlng and constructlon phaqes, and specialist technicians for the

:drlv;ng of the steel_sheets, concrete forms, underwater work, etc,

' 5.3.3 Procurement Plan for Construction Materials and Equipment

_:_fl).Pfinciﬁal Materials:

'With'the:exception of aggregate and certain concrete products, the
conStguctiﬁn materials will have to be imported. We have developed a
.sourciﬁgap;ah for the principal materials, based on a consideration of

quality,.stability of supply, and prices:
“Main Materiais S Applicatibn Source

Coﬁcrete materials Civil engineering, shore Local
| facilities

sand . " "

Gravel . u "

- Cement: : , oom

n 1"

Cobblestone;riprap

Concreté‘block . Warehouse, passenger walkting "
_ 'facility "
Concrete ‘forms . Japan
: Stéél‘matefials .. Passenger walting facility "
"

Incidental . : Dock facilities
 facilities for

mooring. docks

"F.R.P, floating - Dock facilities u
_dock
 Roof ‘materials Warehouse "

" ’ "

Wall materials
Water supply and
;_drainage-pipes-

Electrical and .
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(2)

lighting eguipment

Main Ttems of Construction Equipment: _
Crawler crane - Both Japan and local -«
Barge (Qith winch) Japan '

Anchor boat "

Vibro-hammer n

Generator Japan/loﬁal
Jet pump . “Japan.
Compressor - ‘ =JapanfloCai;

1]

Weidinq equipment:

Grab bucket _ .Japan

Back hoe ' _ ) Lbcal
Bulidogzer "

'bump truck " _
Track crane "Jépan/loéél
Hopper Japan '
Concrete breaker Japan

5.4 Implementation Schedule

The.implemeﬁtation'sfages for the Subject:Plan may be divided into three

stages: detail design, biddings, and constiuction of the docks and shore

facilities.

(v

{(2)

Detail Design

The bid documents will be prepared on the. basis of the basic design

-study results. The documents include detail desigq‘dra@ings}

technical specifications, structural calculation and cost estimation.

Piscussions will be held with the concerned parties of the. Marshall

Islands Government during the early, middle.ahd end part of this

detail design stage. The final draft of the bid doéUmentS'should be

approved by the Marshall Islands Government before execution of bids.

Bidding _
Following the detail désign, a public notice will be made- in Japan for
pre-gualifing the prospective bidders, 1In accordance with pre-

gualification results, gualified bidders will be invited to bid by the
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inplementation agency. The bids will be opened in front of the
.concerned officials to be presented, and the lowest bidder will
conciude the construction gontract with the Marshall Islands

_Government, after his bid has been confirmed as appropriatae,

-(3Y:Constructlon Work
.The constructlon w0rks w1ll start 1mmed1ate1y atter the verification
of the constructlon contract by the Government of Japan, We have
;establlshed the constructlon work schedule by evaluating the scale of
: temporaly works, required materlals, work peried and cost of
respectlve component of the work which is classified in accordance
wlth nature of the erks,_v1z,, work to be started in advance, work to

be processed in parallel and independency of work.

The_overall'projeét flow will be as shown in the fdllowing chart.
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