CHAPTER 2

CONTENTS OF THE PROJECT



Chapter 2 Contents of the Preject
2-1 Objectives of the Project

Fisheries in St. Lucia are characterized by remarkable seasonal changes in preduclion,
some 70% of the annual catch occusring during the high season of January to June. During
the high season fish production exceeds the capacities of the exisling storage facilities in
Castries and fish prices go down when the maximum capaciiy is reached. Fishermen thus
suspend their fishing from time to time during the high season, leading to the reduction of
their income. '

Vicux Fort, the project site, is the targest fishing base in the country with the annual

“landings of 357 tons (1996 stalistics), but at present there are no adequate facilities lo deal
- with large amounls of fish landings. In this context, the Government of St. Lucia requested a
~* grant aid on Conslruction of Vieux Forl Fishery. Complex to the Government of Japan

- The objectives of the Peoject are: 7

’ a) To increase fish pmducuon by i mcn.asmg thb c[trcnncy of flshmg and construct a
fishery complcx containing flsh port and market facnhlies in VICUK Port to improve
the quahly of fish and procurc a stable supply of fish consumers '

b) To lmprove fish slorage and markeling syslems ihrough the nnprovunenl of rclcvanl
facilities i in order to reduce the gaps in supply and dcmand of flSh and minimize price
diffeicnces between the h:gh and the low season.

" With these :back:ground and objeclivés the layout, the 5ptimum slruciuro and the scope of
the complex facilitics have been de&gued and alternative plans also prepared. Both
~ governments agreed lo the assistance componcnts which are mdlcalcd below.

(1) Basic Facilities
a) Breakwaters
b) Landing Wharves
c) Sllpway

(2) Functional Facmtles g
a) Adn‘nmslrahon Ofﬁce Bulldmg
- {_ b) Cold Storage N
" ¢) Chilled Room
o d) Fish Handlmg Shed
) chk Freezers



f} Ice Making Plant and Ice Storage

g) Fuel Station

h) Fish market

i} Locker Rooms

i)} Workshops

k) Retail Shops of Goodwnll Fisheries Cooperative
1} Toilets and Shower Rooms

m) Canteen _ :

n) FRP Boats, Fishing Gears and Insulated Trucks

2-2 Basic Concept of the Project

This Project aims at developing Vieux Forl as the base for fishing, storage and
distribution of fish in the South District. The basic concepts and major activities of the Project
are as follows.

(a) Activities will be consistent with the oh}eclwcs of the F 1shery Development Phn,
{b) lmprovemcnt of flshmg ef f:cwncy to increase fish production; _
- (c) Improving the safety of boals in navxgauon channcls and mooring baSmS,
(d) Preservmg the freshncss of fish and i increase fish pnc»s
(c) Prcvenlmg water polluhon in the f:shmg port caused by fish proccssmg,
(f) Preventing the siltation in navigation channels and moormg basins caused by liltoral
drift;
(g) Establishment of an adcquale system for lhe management and operatlon of the
F 1shery Complex;
(h) Convenience of town residents and envuonmenh] aspects w:ll be fuily lakm into
account in the pwpamllon of Iayoul plans for Complex facilitics;
(i) Need, priority and cost-cffectiveness will be important faxcgg)rs. to Vd{_:te]'l!]il‘]e the
optimum levels of the scale and location of facilitics; - o

Currently, 118 fishing boals are registered in Vicux Fort. Upoq rll{é-:(_:_(!}m_[_)!elion of the
complex, a larger number of boats arc expected to bring fish from hcighboring dislricts to
Vieux Fort. Vieux Fort may tumn into a center for collection and distnbulmn of fish in the
south district. The Project aims al improving the efﬁcnency of fiSh landmg and preparallons
for fishing trips. The improved distribution sy stem would guaranlce a siable supply of flsh to
consumers. Thus, the socie-cconontic status in the south may be 1mpr0vcd In the course of
preparation of the plan for Vieux Fort Fishery Comnplex local customs and traditional
practices as well as the experience learnt from the consirucnon of ihc Dennery Fnshmg Porl
will be fully taken into account.



2-2-1 Examination of the Requested Facilities

(D)

2)

Selection of Project Site

The project site shown in Figure- 2.2.1 was proposed and accepted by the
Government of St. Lucia. The site will be established by reclaiming pact of Vieux Fort
Bay and allow the fishing industry to conlinue to develop. The fishery complex is
located in the vicinity of Vieux Fort downtown and will play an important role for the
development of the fishing indusiry in the south. In the integrated devetopment project
currently envisaged, the Government intends to build thrce zoné-s, i.c. marine, 7
residential and commicrcial, on the western part of the Bay. On the castern part of the
Bay the commercial port was alceady built and the present project, or marine zone, has
been proposed to be cstablished next to the commeicial porl.

lsxanuualmn of the Content of the Request

- On the basis of the consultation with the Government of St. Lucm and the fmdmgs
of the Study team, it was stressed that an urgent action would be required for
implementing the project. The main components of the project are as follows.

1) BreaKwaters

Vicux Forl Dls{ncl faces the ocean and is dm.cil) exposed to the impacts of strong
waves and humc‘aneq There is an urgem nced for strengthening shore facilities to
ensure the safe nav.gatlon and mooring of fishing boats.

FRP boats are generally anchorcd offshore at the dislance of 30 - 100m from the
beach and fishermen have a:difficult access to the beach. It is necessary to buitd
breakwaless (o cnable them to moor the boat to the breakwater. The ficld survey
revealed that fishermen return to the port from lime to time late at night. It is nccessary
to install navigation lights at the tip of brcakwaters for the safe entry to the pori.

2) Landmg Whar{

The landing wharf is onc of the most important facilities to be buill by the project
together with bnakwalera Fish are normally landed b)- fishermen who carry baskets

- from the boats anchored off the shore. Once the whartf is buill, fishing boats can berth

the whar[ for direct unloadmg, which will increase the efficiency.
It was also noted that not only the fishing boats of Vieux Forl but also those of
[ﬂborlc, Choiseul, and Soufriere would fand fish on the complex.
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- 3) Slipway

‘Wooden canoes are to be pulled up on the beach after returning from fishing trips
and thus a slipway is required. This will help to increase the calmness of water in the
port. A hand-operated winch will be installed instead of electric ones.

4) Fuel Sup[.ﬂy Station : :
It was agreed that a local petroteum company would build a fuel supply depot. The
Project will offer a piece of land for building the depot within the reclaimed site.

'5) Administration Office
© An administration office will be built o accommedate a number of ageacics and
organizations which will be involved in the operation of market facilities, port
management and oporatton The office will have a confcrence room to be utilized for
_— conducting training course, seminars by e\ctensmn oftlccrs and JICA experls and also
fishcrmen’s assembly meelmgs by Goodwill Fishermen’s Cooperatwc Society.

6) Fish Handling Shed ,
The major functions of this facnlxly are to carry oul sorting, cleamng and wc;ghmg,
packagmg of fish rlght afler flsh are landed

7y Fish Market _
Fish are sold on the roadsides by fish vendors and fishermen. From a hygienic
point of view, it is necessary to build a fish market within the complex premise. Also,
the transfer of sireet fish stalls will help to decrease the congestion of the town traffic,

8) Ice Making/Storage Facitity
Ice used in Vieux Fort today is brought from Laborie as there is no ice making
‘plant in the cily. Ice is mainly used by fish vendors to transport fish to Castries. The
 ficld survey disclosed that sufficient quantities of ice were not available to meet the
demand and there was a need to build an ice plant.

9) Cold Storage

' Thexé is a need to build cotd storage facilities to store surplus fish during the high

" scason in order 10 solve problems on excessive production’ {0 ensure a stable supply of
fish to the market throughout the year This would also help to stabilize the price of fish.
Fishermen will gain benefits for this afrangement. The existing cold storage in Castries
is not efficiently used since the fish stored carticr stay till the end of the scason since
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fish are piled one after the other. To solve this problem, fork lifts and fish pallets will be

- used in the new complex so that fish may be smoothly rotated to supply quality fish to
consumers. Besides, the capacitly of a cold storage could be designed smaller when fork
lifts and fish pallets are used as compared with a bulk storage system.

10) Chilled Room
The purpose of a chilled room is to preserve the freshness of fish and lemporanly to
store surplus fish which cannot be seat to freezing and processing immediately.
Although provision of a chilled room was requested by the Government of St. Lucia, it
was considered that the anti-room of the cold storage could play this function. Therefore,
it was decided that provision of the chilled room will not be included in the Project .

il) Qunck Frcezer ‘
There is a nced 10 apply a quxck freezmg system when flsh are slorcd in the cold
storage to maintain the quallty of f sh It is lndlSpLﬂSab]b 10 use the qu1ck freezer
together with cold storage

12) Work Shop R
It is necessary to have a workshop- to repaic fishing boais and outboard engines,
which are currently repaired on the beach without adequate machinery and tools. In
order to extend the durabitity and the life of the equipment and to enhancc the efficiency
of fishing opcrallons '

~13) Cooperalive Retail Shap

The Goodwill Fishesmen’s Cooperative sell fishing -gear and materials to its
members at its shop. A new cooperative retail shop will be built within the complex
premise to continue the same service for the members. o

14) ‘Poilet and Shower Room : , : . }
The toilet/shower rooms will be provided wzlhm iho prcmise of the comp]e\

15) Locker Room
Fishermen currently use their own sheds built on the beach lo storg their gear and
cquipment, These sheds will be replaced by gear lockers to be bunlt wnhm the Complex
New Iac:htus would provide flshcrmcn wnlh benehts in respect of sloragc capacity and
safcty

16) Elshlng Boats and Gear -
‘The picject will prov:de five FRP boats of 28 30 lt cqunpped w:lh 1wo engines of
75 HP. This would give additional impetus to local fishermen’s cffort to expand the
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scale of vessels. So far a total of 77 FRP boats have been provided to the couniry under
the Japanésc assistance programmes. Besides there has been a sharp increase in the
number of FRP boals built by local fishermen (the total number of FRP boat reached
257 in 1994: 328 in 1996). This has greatly contributed to the modernization of the
- fishery industry in the country. Major future issues includes the foltowing.
a) Exploitation of tuna fishing grounds in the southeastem watcrs of Ihc counlry;
securing boats to be used for tuna fishing as well as Irammg for fishermen.
b) Preservation of freshness and quality of fish; awareness building and training for
fishermen and fish vendors on fish handling and quatity control. o
¢) Development of Goodwill Fishermen’s Cooperative; to increase the
memhcrshlp of young fishermen; to improve the financial standing lhrough
training on Coopualwe m’magement Manag»mcnt of boat operatlons will be
undcrtaken by the Coopcra{we under the supewlswn of the DOI‘

17 Insulated Trucks, efe.
Whllst FMC cucrently owns s thiee insulated trucks, addmonal msula{cd trucks need
tobe prowdcd to meel the future need to transporl fish from Dennesy to Micoud.

18) Other Facilities
© a) Water tank -
Water tanks with an “adequale capacity w:ll be built to supply walter for the
operation of market halls, quxck freezers, cold storage, ice making machinc,
fish handling shed, proc;ssmg planlq etc. dunng the breakdown of the water
system. :
b) Generator
"A generator is needcd to allow cold storage and ice making plants to work
during power failure.
- ¢) Canteen : S
A canteen will be built for use by fishermen, fish vendors and other customers.

2. 2 2 Basw Dnrcction oanshing Port Constmcuon
Iin formulating the Project, the following problems currently faced by the Vieux Fort

District must be solved first.

a) lne[ﬂcwnl fishing opcratlons duc to lhc lack of adcquah, hshmg porl facﬂmcs
. b) Lmnt in fishmg operations due to the unavallablhty ofa flSh markclmg system

The lay ou: plan for lhe facmucs will be proposcd by consxdermg lhelr relations with the

urban district and the flow of fish calch. As fo: future managemcnt and operauon of Vicux

Fort Fishery Complex, an appropriate system will be proposed by considering the
organization, the fee system, and the management cost.
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2.3 Basic Deéign

2-3-1  Design Concept
(1) Design Standards
‘Since the Government of St. Lucia does not have any standards for designing the
structure of fishing ports, the standard mgulallon for building fishing ports in Japan will be
apphed For buildings, reference wnll be made 10 the Caribbean Building Code (CUBIC)

(2) Concepts for desngning Basic Facihlies
The Prolcct will reclaim the coastal arca in Vieux Fort and protect the reclaimed land
by outer facilities such as breakwaters. According to the gram size analysw (Appendix-8),
" the reclamation materials were consndered to be suitable.
The following factors will be taken into account in planning the reclamation of the
coaslal areas. .

a) In the project site, the calmness in the port against waves frdm ihc Atlantic is to be
prcserved Smce the porl lS open 1o the south and west, it may 1eceive hlgh waves
during hurricane. The breakwaters will be posmoncd in such a way that the
calmness in the port may be maintained at the time of hlgh Waves. 7

b) As the source of littoral drift probably lies in the western snde of lhc suc the
breakwatess will be placcd in a way to prevent the siltation in the entrance and
inside of the port. , 7 | )

¢) The Landing whai{ and sllpway w;ll be dcs;gned by lakmg into account the
customtary movement of fishing boats.

d) A seismic design will be made to resist earthquakes. :

¢) Proper cansideration will be given to the natural conditions and local environments
in relation to construction work. .

f) The height of the reclaimed }and will be delermmed by consndermg the height at the
edge of the town arca. ' ' e

g) Structures with good economical and engineering fea[urcs will be selecled by
con51denng nalural condmons such as sml condiuons '

(3) Basic Design Ceneept for Fish Marketing Facilitles
The basic dcsxgn concepts for fish markehng [acnhues are discussed below
a) The structure of the foundation on Ihe uneven subsidence will be des;gncd by
considering the soil condntlons of the existing ground as the facilities will be built
 on the reclalmed land The resulls of the sludy on the foundahon of bu1ld1nga are
. shown in Appcnd;x -8,
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b) The marketing facilitics will have a proper scale based on the result of surveys on
fish production, marketing and consumption trends.

¢) A scismic design will be made resist earthquakes.

d) Proper considerations wilt be given to the natural eonditions and local
environments in relation to construction work. As the facilities will be located close
o the town areas, it is important (o establish the harmony with the suirounding
scenery . '

€) An appropriate layout will be drawn by taking into consideration the flow of fish,
people and vehicles as well as the harmony with the existing urban areas.

f) The design will allow.the smooth opcration of equipmenl and machinery housed in
the complex facilities.

-~ {4) - Basic Policy for Equipmcnt such as Fishing Boats and Gear - -
" The Japan’s past grant aid assistance program for fishing boats has contributed to the
modernization of fishery in St. Lucia. There is an additional need for providing fishing
“*. boats and gear {o accelerate the dévctopmgnt of offshore fisherics.
. The previous section discussed the objectives and justifications for providing fishing
boats and géar. : ' '

2-3-2 Layout Plan
(1) Basic facilities
The basic facilitics of the fishing port consist of the breakwater, landing wharf,
* slipway and reveiment. ' ‘

(2) -Yunctional facilities on land
. T'ne land facililies to be built in the project site are summarized below according to
their functions.
a) Facilily for administration and management
Administration office building : Office, confercnce soom and other ulitities

b) Facilities for marine product storage and distribution -
- Cold storage building : Cold storage; quick freezer, processing room, etc.
. Ice making plant' : S '
- Fish handling shed
Fish market '
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- ¢) Facilities for fishermen
Locker room
Workshop and Cooperative setail shop
Fuel station
Toilet and shower toom
Canteen

- {3) Layout Plan
1) Layout of Basic Faﬂllties .
The concepls and functions of the basic facilities are discussed below.

a) Layout of breakwater

Breakwaters will be positioned to effectively shield hurricane waves and prevent
the siltation in the pott- which may be caused by littoral drifts. The predominant
direction of coastal littoral drifts is from the west. The cast side will not be affected
by littoral drifts as the channel for the commercial port was dredged as deep as -10 m.
~ The main breakwater will therefore be constructed on the western side to shicld
waves from South to West at the time of hurricanc to keep the calmness in the port

and to prevent the effect of littoral drift on the wesl side.

b) Layout of whar{ 5
As the predominant wind is in the easterly direction, the landmg wharf will be
positioned with its face-line extending from east to west. This layout will allow boats
to moor in paratlel with the predominant wind direction. ,
The lay-by wharf will be constructed by using a part of the breakwater (the
tongitudinal portion), which is parallel to the predominant wind direction.

) bllp“ay : o B
-The slipway will have the same face line with the wharf.

2) Layout of Functlonal Facilities _ . - :
- The layout of functional land facilities has bcen selected by takmg fully into
account the flow of fish and people as well as the need of users. The functions of these
facilities are discussed below, R '

a) Fish handling shed

The shed witl be built right behmd the landing wharf to ensure the efflclenl
unloading and the preservation of freshness of fish.

2:10



b} Cold storage facility

Freezing and cold storage facilities will be built right behiad the fish handling

shed. ' |
¢) Ice making facility(ice making machine and storage)

The ice making plant will be located near the cold storage to facilitate the
'smooth supply of ice to boats and cold storage (fishes need to be stored at low
temperate during processing).

d) Fish market
" The fish market will be located near lhc Vieux Forl town because of the
convenience of consumers.
¢) Administration office _

The office will house DOF and EMC. In order to optimize their functions, the

office will be tocated near the cold storage and the fish handling shed.
f) Locker room and cooperative retaii shep

~ These facilities will be bulh near the slipway and the landing wharl for the

convenience 01 hshermen
g)()thers . - :
Facilities such as the water lank power subslalmn lavatory, access road,
lighting fac1lules dramag,e parkmg lot, ctc w1ll be conveniently located by taking
into account the access to other facnlllles

Figures- 23.1 and 23.2 show the layouts of thesc facililics which are zoned
according to the funciions. Figufc;fl.j.l shows the slipvéa)' placed in the cast of the port,
while Figure -2.3.2 in the wcs{ of the port. The posiiion of the slipway subsequently
affects tht, posmon of other facmlu,s Figure-2.3. 3 shows that the path of fish flow
corresponds to Flgure 232, '

Takmg into account the flow of ﬂsh and people as v»ell as the location of the city
“center, the fish markét should be located at the center of the sitc to csiabhsh direct

conneclion wnh the !own roads Fishermen facilities can be best siluated in the east of
- the port. Flgurc— 23.1is consndv.,rcd bel(er than T‘lguru-'z 3.2 from a funclional point of
view. Figure-2. 3.4 Shows the basic layout plan.
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-3-3 DBasic Design of Fishing Port Facilﬁlics
(1) DBimensions of Fishing Boat
FRP : Length=7.5m, Width=2.0m, Draft=1.5m
Canoc : Length=6.5m, Width=1.8m, Draft=0.5m

(2) Basic Design for Breakwater and Revelment
1) Breakwater Length
The breakwater length is determined to allow safe anchorage in the porl to resist
hurricane waves and also to take into account the lay-by wharf length on the back of the
breakwater.
Standard calmness in the port:
'The wave hc;ghl whxch atlows boals lo moor safcly at the lay-by wharf
H=04m o '
Design wave with a retura period of 30 years
(Handbook of Flshmg Port Plan; the National Federation of Fishing Ports,
Japan) :

The port is opened to the souihweSdeireClion. The calculation of calmness in the
port (Appendix-8) indicates that the bréakvéater layout as shown in Figure-2.3.5 is
necessary. According to the wave '_dcformialion calculation (Appendix-7), the wave
height and dircction at the pod-mdulh are _tc; be 295 mand $27.77 W respectively.
The West Breakwater is to be 290 m long at_ul the East Breakwater 60 m long.

The face line of the West Breakwater (B) and the West Revetment has been
adjusted to the face line of the road as designed by the Vieux Fort Integrated
Development Project of the Government of St. Lucia.
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2} Lay-by Wharf Length )
The length of the lay-by wharf is to be determined by consideriag the number (70)

of FRP boats based in Vieux Fort.

Necessary length of Lay-by wharf (L) :
L =NX{(B+ extra width)
=70X2.0X(1+0.5)=210 m

N: Number of boats B: Boat width ,
Instead of constructing a lay-by wharf sepasately, the longitudinal portions(B) of
both the East and the West Breakwaters will be used for constructing the lay-by wharf
on them. The Iength of the lay-by wharf which can ac[ualiy be used for the mooring of
boats is only 180m long, being shorter than the required length (210m) by 30m. To
cover this shortage, part of the landing wharf will be used. '

3} Cross Section

From cost effectiveness, cngincering and functional points of view, a rubble
mound struciure will be adopted for the construction of breakwaters and revetments.
Rubble stones will be taken from a quarry located at about 8 km north of the project sitcf.
The rubble mound breakwater will be effective 1o decrease wave seflections from ihcj
breakwater trunk, and thus minimize influences on nearby beaches, ensure safé
navigalion of boats and improve the calmness in the port,

As a rubble stone of more than 1 ton in weight is not available, armor concrets
blocks will be used for the front part of the breakwater.

(a) Design Conditions
Offshore Wave : Wave Height, Ho=6.3m
 Wave Period, - T = 10.0 sec
Wave Direclion, S~W
Tide :HWL. +043m
LWL  +012m
C.D.L. +0.00 m

(b) Calculation of Design Wave ,
The design decp-water wave (Ho= 6.3m, T= 10.0 sec) becomeq most cnucal
when the wave direction is SW. The effects of wave deformations in the case o[
SW is shown in Appendix-8. On this basis, thcrlécation where the height of lhé
design wave has to be determined was identified as shown in Appendix 8
(encirc]écl). The design waves calculated for the breakwaters and the revctmeni
are shown in Table-23.1, ;
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'1‘5hl¢-2.3.1 Design wave height

Section : Dmgn wave helgh {m)
‘West Breakwater{A) | .38
West Breakwater(B) 15
East Breakwater{A) 3.5
East Breakwater(B) 2.4
West Revelment 1.2
East Revelment ' 0.6

{c) Sectional Dlmensmns 7
The breakwater and revelment crown heights were de(mmnc.d based on the
desngn wave height and should be able to prevent overtopping. In delcmnmng the
dlmemlons consmerallon should also gwen to engmcenng CﬁlCICI]C} for the cnd-
on systen).’ ' C
Crown height = design wave height x 1.0 + IL W L+ a]lowancc for
consiruction cfﬂc;ency
However, the crown hught of West and East Break\\ial-c'rs (B) is determined
by the following formula since boats berth the breakwaters
facing the port.
Crown height dcsngn wave height x 1. 25 + H.W.L.
"The crown w1dlh of rubble stone mounds shall be 6.0 m by considering the
work cfﬁcwncy for lranstEmg and placmg rubble stones on the breakwaters and
the width of acmor concrete blocks.

(d) Required Weight of Armor Stone and Armor Coicrele Block
The weight rcqum,d for armor stones and armor concrete block‘; is calculated
o by applymg ihc Hudson s formula. '

F— i T X H3
KdXcol a X {r —w)?
W : weight of armor stone, and armor concrete block {t)
's : specific gravity of malerials ‘
: ‘ ~ (stone:2. 6 t/m’ ,concretc 2.3 ¢m*)
wo T :"specific gravily of sea water(l 03 m’)
a : angle of slope(cot (= 4B)
H : design wave height (m) -
Kd : stability constant of armior stone and arnior concrete blocks

_ (stqnes.l(d-2.1, blocks: Kd =20)
Table-2.3.2 shows dimensions of the breakwaters and revetnieats,
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Table-2.3.2 Dinicnsions of breakwater and revetment

Section {1 Crown Crown Weight of Weight of

' height(m) | width(m} farmour concrete] — armour
*1) block() stone(t)

Woest : 4.0 4.0 4.0 -

breakwater(A) - '

West : 23 1.8 - 1.0

brcak\valcr(ﬁ) - R

East breakwater(A)| 3.6 3.1 2.0 —

East breakwater(B) 3.6 3.1 20 =

West revetment 2.3 138 - 1.0

East revelment 23 18 | - 1.0

Note *1) Crown width for armor stones of armor concretc blocks

"~ {e) Cross section of breakwaters ,
Figures-2.3.6 and 2.3.7 shows lhc standard seclions of East and West
Breakwaters {(A).

(f) Cross section of the lay-by wharf
As the port sides of the East and West Breakwalers (B) are used as the lay-by
wharf, concrete blocks will be used an the port side of the breakwaters. The
section is shown in Figures-2.73.8 and 2.3.9.

(g) Cross sections of the revetments
The reclamation helght of the cast and west fcvetmenls adjacent to the
breakwaters shall be +2.3 m by cons_ldcrmg the _(;_rou_.(ll h__elghl of the breakwaters
and of the existing seawalls (+1.7m). Figure-2.3.10 shows the standard section
views.

(k) Auxiliary facilities .
Solar type nawgauon llghts will be mslalled at the tips of the west and east
breakwaters to ensure the safety of boats arriving at and departing from the port at
night. Their specsflcauons are gwen below

Visible distances . :3 miles

Flashing intervals . .. :4sgconds 7

Type of light _ ~ : light emitting diode
. Color p_flight ' . igreen ahd red
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(3) Basic Design of Landing Wharf
" 1) Dimensions and Structure
- ‘The dimensions and the structuce of the landing wharf shall satisfy the following.
Structural dimensions: The dimensions will secure the stability of structure under
the conditions of the design. B
Type of Structure 2 The type of structure will be determined by considering local
construction conditions, cost effectiveness and engince[ing
efficiency. -

2)  Wharf Length
. {a) Conditions for calculatlon ,
a) Number of fishing boats to use the wharf

Vieux Fort 118 boats {canoe: 48. FRP : 70)
Laborie - 48 (canoe: 27. FRP : 21)
Shoiscul 64 - (canoe: 57. FRP: 7)
Soufricre 109 {canoe: 48. ERP : 61)
Total 339 - {canoe:180. FRP : 159)

The interview survey for fishermen revealed that not only the fishing boaté of
Vieux Fort but also those of Laborie, Choiseul and Soufriere on the Caribbean Sea
will use the poit for landing the catch. The number of fishing boats of the above four
fishing villages are 339, - .

It can well be conceived that all these boats, cxcept for those based in Vi_;:ux
Forl, will not Yand their entire fish calches on Vieux Fort since part of their cat(;_hes
arc 10 be offered to local consumption of their communities, It has been cstimated
that about 50% of boats from Laborie, Choiseul and Soufriere will land their fiSh at
Vicux Fort, thus the number of design boats has been set at 229.

Canoe : 114 boats

FRP : 115boats

Total 229 boats

b} Fishing boat opcrallonal rates ]
The operational days of fishing boats estimated from the fuel supply in VICUX
Fort in 1996 and 1997 are presented in Appendw -8. Dunng the hlgh season of
January to June with the peak of fishing in March, opcrational days cxcccdcd on
average by 50% per month. The daily rate of fishing trips in March (Appendlg 8)
indicates the maximum of 77%. ‘The average ratios for the top 10 days in March
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- were 70% for 1996 and 71.2% for 1997, The length of the wharf has been determined
on the assumption that the operational ratio of boats is 70% which is the average of
- 10 days in March.

¢) Turnover of the wharf
The time required for unloading catch ; 20 minutes per boat (berthing: S minutes,
- unloading: 10 minutes, leading the wharf: 5 minutes) and the rotation of unloading is
three times per hour '
| Landing hours are estimated to be three hours from 2 o’clock to 5 o’clock based
on the interview survey and the local landing records. The Project assumes that boats
will enter the port with adequate intervals during the three hours and there will not be

" any congestion during landing hours.

-+ (b) Number(N) and Length(L) of Berth Required
Length of canoc : 65m
Length of FRP boats : 7.2m
Ratio of the number of canoe and FRP=1: 1
N =229 boats x 0.70/ {3 times x 3 hours) =8 berth -
L=9berthx7.2mx1.15+9%berthx6.5mx 1.15=143m _

From the above, the wharf length L is set at 150 meters including the junction at
both ends of the wharl, ‘
- 3) Dimensions of the Wharf
a) Crown height R o
- The crown height of the landing wharf and lay-by whatf is detcrmined using
- mean dimensions of fishing boats. : As shown in Table 2.3.3, the wharf crown height
~is determined by measuring. the gross tonnage (GT) of the design boats and tidal

. differences.

Table-2.3.3 Crown height of landing wharf (above H.W.L.)

Tidal range .t Size of fishing boat
(GT)

HW.L—Lw.L)| 0~20 | 20~150 | 150~500 | 500 &4
: {]"vl.O in 0.7 m 1L.o0m 13m 1L.5m
1.0~15m 07m | 1om | 12m | fd4m

1.5~20m 0.6m 09m 1.1m 1.3m

- 2-21



The gross tonnage of an averagé design boat is 3GT and the lidal differences
about 0.3 meter. .
Crown height of landing wharf = H.W.L. 4+ .70 m =043 m + 0.70 m
=+1.20m

b) Water depth : . :
“The design water depth for whasf is obtained by adding an allowance to the
“maximum draft of an FRP boat, '
- Landing wharf t-20m

- 4) Apron width -

The fish handling shed will be located behind the landmg wharl and all the fish landed
are to be carried into the shed by pallets and carts. A sufficient space (6.0m) needs fo be
procured for pallets and carts and for their maneuver in the apron of the landing wharf.

Apron width at landing wharf  : 6.0 m '

5) Auxiliary Facilities . ,
Fenders will be erected in front of the wharf and concrete ¢urbs at the edge of the
apron, and mooring posts on the crown surface, '

6) Design Cross Section .

Considering that the landing wharf is the main facility of the Project, a comparative
section design has been prepared for determining the type of the structure. The layer
ranging from 4 to 7m below the seabed consists of soft silty sand whose N value was less
than 5, whereas the lower part consisted of the solid sand layer whose N value was more
than 20. The design section for the project site was ¢ither the gravity type using concrete
blocks piled on the rubble stones in place of the soft layer, or the sheet pile siructure
wherein piles and sheet piles were driven into the seabed. CompariSon was made of the
gravity type, the sheet pile type in respect of the efficiency in engineering; construction and
cost effectiveness. Table-2.3.4 shows the result. It has been decided that the sheet pile
type wisll be adopled. T S :

Type 1 : Concrcl_e Block Ty pe
Type 2 : Steel Sheet Pile Type
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Table-2.3.4 Cemparison of structure type for tanding wharf

Sm.lcmm Concrele Block Type Steel Sheet Pile Type
Type : :
SIS L oo SRR
eupret L] . ]
ﬁ,L-:-;,'.!iﬂ-i‘:i?t&.’, }_—"-‘1-5‘ ';‘__‘_i s uh Y‘FW =t aﬂ_'i - ”_‘ Ef
A T G
S_tandard , P o
wf :;!:;:::m S \g,{f N h’!! mti \ g/)ﬁ”—’-’fﬁf‘ B
) A fx‘-'i;-c
-2.0m =508 Lu_u Lang LLI-
0 ]
___5 " .- 2l
*Simple and casy work itenis composed. *Simple and easy work items composed.
*Small amount of in-siiu concrele casting. *Small amouot of in-silu conctete casling.
*Easy piocurement of construction material *Small ameunt of excavation for wharf
Advantage obtained domestically. : consfmcliqn. - ‘
*On-land c¢onstruction available.
*Easy procurement of construction machinery.
*Differential selllement of quay body e\:pacled du\, *Stecl sheet pile and other relevant stect producis
to consolidation of soft soil sub-layer. cxpecled to be impotted, because of some difficulty
*More volume of excavation required for in availabitily of special steel producs in Tocal.
instailation of concrele quay block; because of *Corrosion of sicel products taking info
atificially excavaled fishing porlin Jand, consideralion.
*Construction machinery of lasger capabilily
required for conerele block handling.
Disadvantage] +Quality control of concrete block required under
severe weather condiion,
*Larger construction yard necessary for concrete
block construction. : -
Under water work necessary for excavation and
installation of sand repiacemen( and concrele
blacks. : =
* Longer construction period due to excavalion for  |*Shorter conslruction period due to simple work
Construction |V3Y construction, replacement of sand foundation,  [items, no undenwater works and less excavation
Period  [caSling/euring concrete blocks and procurement of  |ameunt for quay construclion
malerials
Cosl ratio of
consiruction 1.2 Lo
Evaluation Selected
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(a) Design Condition
Wharf design conditions are as betow.

Crown Heighi of wharf :412m
Design Water Depth :-20m
Tide S IHWL $043m

- LWL.+012m
Wave, Curcent : No effect :
Surcharge of Landing wharf : 1.0 ym? (normal): 0.50 t/m’ (earthquakes)
‘Designboat ' : :3GT Type, Length 7.5 m, Dralt 1.5 m
Berthing velocity : : Not considered '
Tractive force _+ Not considered ,
Design seismic force : Kh=0.1 (air) , Kh* =0.2 (water)
Subsoil condition . : : Sand layer

7 Ma_tcntal I ' '

Rubble backing and-filrling stone : Internal friction ¢ =3[
' :Wall friction angle ¢ ==15?

‘I-"d-ljr-ldaiion ubble : Internal friction ¢ =40°
Specific weight
Reinforced concrete © 1 245 Ym’(air), 1.42 t/m’(water)
Plane concrele T 12.30 Ym(aic), 1.27 Um’(water)
, Ruﬁblcrbacking,ﬁlling stone : 1.80 Um’(z_iir), 1.00 t/m’(water)
Sea waler _ 1103 ym’(air) - -
(b) Type of Structure

The structure of the landing wharf was dcterimined as follows on the basis of the -
analysis of the sections of two types of structure. S
Landing whar{ (-2.0m) : Sheet pile type

Figure-2.3.11 shows the standard section view of the wharf,
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: (4) Basic Design of Slipway
: The design boat for the slipway shall be canoes registered al Vicux Fort.

1) Width and Area for Slipway

Number of canoe : 48

Dimension of canoe  : Length = 6.5 m
Width =18m
Diaft =05m

Interval between boats = 0.5 m
Canoes will slay in {wo longitudinal rows,
Width = (48 boats +2) x 1.8 m + (48+2 + 1) x 0.5 m =56 m

The width of the slipway shall be 56 m. For hull repair, a path of 4 m for pulling
up canoes will be provided so that the entire width of the slipway will be 60 m.
Area required for the boat yard:
Depth:  6.5m x 2 boats + allowance = 15.0 m.
Boat yard area = (6.5 m x 2 canoes + 2.0 m )_x 60 m = 900 m’

2) Dimensions of Slipway
Toc depth :Deaflt 0.5 m + ailowaﬁcc for water depth0.5m =-1.0m -
Slipway gradient : 1:8 j
Tip [inish : The tip of slipway w;ll be covered with steel sheet pllus
instead of concrete blocks to prevent the tip from sinking.
Slope finish : The portion bclow H.W.L. will be covered with pre-cast
concrete and that above the surface of water with in-situ

concrete.
Boat yard area : In-situ concrete
Others : Bars made of composite plastic will be fixed on lhc

slipway al an interval of 0.8 m to facilitate smooth pullmg
up of canoes .

3) Auxiliary Facilitics

Two hand-operated winches will be prowded for pulling up canoes.
Figure-2,3.12 shows the standard cross section of the slipway.
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{ {5) Basic Design of In-port Road

In-port roads will be designed to facilitate smooth flows of goods and people within
the complex premise. As the fishing port witl be constructed in front of the center of Vicux
Fort City, the road must be convcnicnﬂy connected with the nctwork of city transportation.

1} Lane Width
The lane for vehicles will have the width of 8.0 m which will be connecting to ihé
cily roads of 8.0 m wide. In-port roads will be 3.0 m wide for one way and 6.0 m wide
for two ways. ' :

2) Design Cross Section _
Figure-2.3.13 shows Lhe structure of roads paved with asphall.

b a0
Asphalt Y
Base Course ﬁl}

—
Sub-Base 1200

Figure-2.3.13 Structure of roads paved with asphalt,
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2-3-4 Basic Design of Functional Facilities -
(1) Cold Storage Facilities
1) Capacity ,

(a) Estimates for fish catch

In St. Lucia, the fishing season is distinctly divided into two; the high season
(January to June) and the low season (July to Dceember). Table-2.3.5 shows the
annual catch in 1995 and 1996 (DOF statistics). However, aclual tandings are cstimated
to be much higher than those of DOF statistics. Attempt was made to estimate actual
landings of the country on the basis of intcrviews for fishermen and fish vendors at
majror fishing bases. Also the records of fuel supply to fishing boats were examined to
estimatc the operational days of fishermen throughout the year to reinforce the resulls
of the interview analysis. Table-2.3.6 shows the estimated landings according to the
landing sites. ' | C ' '

T able-2.3.5 Fish Jandings by sites (statistics)

~ (unit: 1)
Fishing Site 1995 1996
Anse-laraye 1951 . . 19‘-1“'; _
 |Canaties | . 8079 o 7_ 7 93.02
Casuie_s”j_ e 53.82| 100.08
Choiseut ... . fe.on)- 16821
Deanery T 227.89 313.17
Grosislet 42.14 109.12
Leborie - i -:orn | Lt 42.22] .t 31.54
Micoud R 59.76 61.02
Soufriere — .o . 132.65 52.42
Vieux Fort - - 154.00 357.62
Other ~ < 7 : o : 13.08
Total - 983 1,315.45
~ Source: bOF
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Table-2.3.6 Actual landings estimated by sites

Sites Annval landings No of Operational Landings Landings Total
by Statistics boats rate assuming (Jan-Jun} | Quly-Dec} {t)
Report (boats) per VE is 100 @ . @
w | (%) .
Anse-laraye 19.17 43 14.7 32| - 10 42
Canaries 93.02 29 105.8] 155 48 203
Caslries 100.08 137 24.1 167 51 218
Choiseul 159.21 64 82.1 = 266 Y 318
Dennery 313.17 58| 178.2] 523 160 684
Grosislet 109.12 . .81 44.5 i82 56 238
Laborie C 3154 - 48 25.8 63 19 82
Micoud - 61.02 27 - 71486 02 ) 31 133
Soufriere 52.42 109] - . 16.9 - 88 .21 114
Vieux Fort 357.62 118 100 597 183] - 780
Other 13.08 0 0.0 0 ¢ 0
Total 1,31545| - = qud| o C 2,176 667 2,842

) Import of Marine Preducts

As St. Lucia depends heavnly on tounsm, so-called gou:mel marine products
{smoked salmon, prawns, " cods, scallops, elc) are 1mporled for tourists by FMC.
The imports averagud 1‘25 lons per year during 1992 to 1996 as shown in Table-
2.3.7.

Table-2.3.7 . Imponted marine products by FMC -

{unit: 1)

Year Imported volume |
1992 134

1993 .68
1994 139
1995 101

1996 153

Total 625

Source: FMC
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(c) Selection of Capacity of Cold Storage Facilities

On the basis of fish production as eslimated by the Study team and the volume

of fish purchascd by FMC, the required capacity of cold storage facilities has been
determined. Since FMC handles both domestic catches and the imported fish, the
imports of frozen fish were also taken into account. The existing capacity of the cold
stores in Caslries provided by grant aid programmes by Canada and Japan is also
taken into account, Since it is likely that there will be two flows of fish catches, one
to Castrics and another to Vieux Fort (the new facilities), the capacily must be
determined by considering the role of cach facility. The problem in St. Lucia is the
lack of cold stores during the high season, resﬁl@ing in surplus fish which can not be
accommodated by cold stores. The question is how much more fish can be caught

during the h:gh season without spoiling them. ,
In selting the capacity, the landings and imports dunng the high season
(January-June) and the sates by FMC and the capacity of the existing facilities were
taken into consideration.

a) Volumes Handled by FMC. |
: FMC ains at realizing a stable purchase of fishrfron’l fishermen and a stablc
supply of fish to consumers. The current level of quantilies (25%) handled by FMC
is expected to increase to 40% when the new facilities are completed. The volume
to be handled by FMC in future during the high season is ¢stimated as follows,

Fish catch for firsthall ~ 2,1751x04 = 8701

Imported fish for ﬁm half 12m g 2 o= 601

, Total ' T o= 930t
b) Sales by FMC

(i) Sale of Domcsnc Calches
The sale of fi sh by national vessels amounted to 408 tons in 1996 and 330
tons in the f' rst half (January August) of 199? the average monthly sale being
40 tons. As the volume handled by FMC is cxpccled to increase by 1.6 times or
from 25% to 40%, a total of 64 tons (40 tons x 1.6 = 64 tons) will be purchased
by FMC, The monthly pug’cha‘scrhas_ bcen cslimatéd 10 be 60 tons.

(n) Sale of Imporled Flsh _ )

— _ Annual xmporls 120t ,
Monthly sales l?(]t-:- 12 10t .
Total sales of fish ' : 60 t (domestic) + 10t (1mport) =70 t/month

Sales in the first half of thc year : 70 t x 6 months = 420t
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(iii) Capacity of Existing Cold Storage Facilities

The capacities of the e\nslmg facilities of FMC are shown in Table-2.3.8.
The capacity of these facilitics totals 198 tons with the concentration 1o
Caslrics. The container type system developed locally is already obsolete and
will not be installed by the presenl projeet. The facilities in areas other than
Caslries are limited in capacily and could function only as temporaty storage for

- local consumption. Thus, the capacity of the new facilities will be as follows.

“Table-2.3.8 Storage capacity of existing cold storage facilities

Total

198

(w) Capacity of Cold Slorage Facility

*Volume landed and handled (January—]une)
*Volumc 1mp0rted and handled (January-June)
*Volume sold by FMC (January-Junc)

*Sales by FMC (January-June) :

*Stocks (January-J unc)

' *Capa(:lly rcqu;rcd

330 tons of cold storage capacily will be tei]ﬁired Fork lifts will be used
together with pallets. Ample space will be requnfed for the use of fork lifts and
pallets, which will be 250 tons. As for the balance of 80 lons (1 c. 330-250) if the
space of cold stores is used effecln cly, the pmposed capacny of 250 tons wn!l be

Place Capacity {t) Quick freezer (1)
Castrics 70 ~ 27
Caslrics i3
Caslries -~ 10
Castrics 100 X
Laborie (&3]

Dennery 169
Anse- Larayo., - '(9): 7
54

18701
6l]t

- 870t +60t=9301

60 t/month (domesuc landing),

10 t/month (1mporl) o
(60 ¥ 10) X 6 4201
: 930t - 4201 = SIOt '

= stock capacﬂy of cx;simg fac;lmcs
. —510:- 1801—330t §

able to accommodatc thc exlra quantily of 80 tons of flSh
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2) Methods of Storage : e

Methods of storing fish are classified into by hand (bulk), by racks and by pallets.
In the exisling facility in Castries, fish are storcd by hand in an inefficient manner,
requiring work in a cold place for an extended period of time. Fish placed in the bottom
remains un-rotaited and dried up, and are deformed and damaged by the weight of fish

“placed on top, and the quality inevitably deteriorates. This system is suitable oniy for

small quantities of inexpensive fish.

The rack-system keeps fish on the racks built inside the facility. As they are

~ handled by hand, it is time consuming but damage to the fish is relatively small and the

cold air circulation is good. It is used for storing small amounts of comparalively
expensive fish, R :
"~ The pallet system keeps fish in various sized pallets. As pallets are used in bringing
in and taking out fish, work can be prompt and decrease burdens on workers. However,
it requires cargo handling machines such as eleclric fork 1ift for handling, requiring an
extra space for operating the machincs. While it is not suilable for small scale cold
storage facilities, it is most efficient for large scale ones. Since the facility planned by
the Project has a relatively large capacity of 250 tons and handles large volumes of long
and weighty fishes such as dolphins, king fish and tunas, the pallet system is considered
most suitable. - -~ - - - o

The pallets used in the Project will have the following configurations, which are
used commonly inJapan.. - . - : :

Pallet for storage - : 2,250 mm(L) x 1,250 mm(W) x 1,260 mm(H)

For large bodied fishes such as dolphins, king fish and tunas.

Capacity : approx. 1 ton - '

3) Area and Height for Cold Storage Facilities
(a) Storage space o
Capacity 12501
Number of pallets : 250 pallets
Number of tiers for pallets : - 3 tiers
Number of palletsftier - :250 + 3 = 84 pallets
Allowance between pallets § 10 cm in front and back, -
20 cm to lelt and right
- _Flooratea - - - :84x[(1,250+10)x(2,250420)] = 240 n'’
-+~ Inaddition to the effective floor area, the areas required for operation of fork lifls
and instalfation of unit coolers are needed, making the total arca to 315 m’,
Height of ceiling : 1.2 m (height of pallet) x 3 tiers = 3.6 m
3.6 m + allowance for 1 tier (about 1.4 m)=5m
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{b) Ante-room
The ante-toom is used as a buffer to prevent room temperature from rising due
- to the incoming-air at the time of lransférrihg fish in and out of the chamber. In
- principle, the area which allows operation of fork lift is enough, but the Project will
~ use part of the space for the purpose of storing ice and therefore the floor space of 45
- m* will be required.
The total floor area of the cold storage facilities will be as follows. -
- Cold storage space (315 m%) + ante-room (45 m?) =390m* (15mx26m)

4) Heat Insulation
(a) Wall and ceiling _
~ Assembly type heat insulation panels will be used for the walls and ceilings from
the viewpoint of uniform heat insuration, cost-cffectiveness and work hours.
Specifications for the panel: with ribs
a) Wall, Ceiling, aﬁd Partition : : _
Type of Panel : Prefabricated insulalion panel

- Ceiling Panel . : ! Flat surface type
(outside) surface material  : 0.dmm thickness :
color-coated galvanized iren sheet
b) Wall Panel : Keyslone Corrugate Type

(Inside) surface matcrial ~ : 0.45mm thickness g ,
' : color-coated galvanized iron sheet -
c) Partition Panel : Keystone Corrugate type
(both sides) surface material : 0.45mm thickness
color coaled galvanized iron sheet
d) Core : injected rigid polyurethane form,
Heat conductivity : 0.018 kcal / mhe.

(b) Floor Insulation

Structure Insulation : steel reinforced concrete
Malterial : Styiofoam board

Heat conductivity = .- - :0.032 keal / mhe
Inseit Styrofoam between upper and lower waler proof asphalt sheets, then

apply with the wearing fl. concrete. Also the underground basement should be
mounted with the PVC pipe for ventilation. )
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- {¢} Doors
Insulation Door
Surface Malerial

Core

5) Specification of Cold Storage
“Storing Volume
Room Temperatuse
Heat insutation
Injected rigid polyurethane form
Thickness - '
Floor

Refrigeration
Compressor Unit

Type =

Capacily

Motor

(2) Quick Freezer

When fish are transferred directly to the cold storage, the freshness of fish cannot be
preserved because of a- slow process of freezing. Also if the fish with the normal
temperature are placed in the cold rooms, the inside temperature will rise. Therefore, a
quick freezer is needed to prescrve the freshness of fish and control the temperature of the

: Blectrically powered sliding door

 stainless stecl sheet 0.5mm thickness

: injected rigid polyurcthane foam complete with
- the Air curtain (Auto-start, stop controtl)

: 250 ton for frozen fish
:-25C

: Ceiling, Wall and partition panel

"~ : Approx. 100mm -
: Styrofoam board 150mm Thickness

: Tow stage Reciprocating and
- Multi-cylinder open type -
-+ Approx. 38,000kcal/hr
At condensing temperature +40T

Evaporative teraperature -35C

- 410V, S0Hz, 37kw

cold room. Fish will be frozen by quick freezing machines prior to the transfer the cold

storage roons.

= - 1) Capacity

The capacity has been determined examining the amount of fish 1o be handled daily

by FMC out of the daily catch landed at Vieux Fort dunng the h1gh season.
Volume handted daily by FMC . :
1, 117 t (landmgs Jan=Junc) x0.4 (FMC purchase) +6 months + 25 days 3t
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The above volumes (1,117 tons) have been oblained by adding the Vieux Forl
landings to the amount anticipated to be brought from Dennery and Micoud (it was
assumed that 50% of catches tanded at each site) (refer to Table -2.3.5). There might be

- some days when the entire catch from these ports will be brought to Vieux Fort if the
storage capacitics in Castries are fult. The freezing capacity at Vieux Fort is thus set at 4
tons/day allowing 1 ton as rcserve. _

As fishing boats return to the port at different hours of the day, freezing operations
must be carricd out al two chambers to preserve the fish quality and to imporve cost-
cffectiveness. Therefore, the freezing apparatus will be installed in two chambers and
freezing is performed on a first-come-first-served basis.

Freezing capacity/chamber : 4 t+2 chambers = 2 t/chamber

A [rcezing equipment with the capacity of 2 tons/day will be iostalled in two
chambers respectively.

2) Freezing System/Method
a) Freezing system -

There are a number of freezing systems, i.6. contact system, blast system and brine
immersion system, The demerits of contact and brine immersion systems are that the
machinery used by these. systems are complex; salt musi be used; manual operation is
required; and maintenance and repair are difficult. It has been decided that the blast
system will be used for the Project.

b) Freezing method
Ficezing racks on which fish will be placed will be manually operated.
The dimensions of the rack are as follows.
12 mx09mx19m=2052m’- _ . 5
The major species to be frozen include dolphin, tuna and king fish. -
(The rack is of the same size to that used in Castries) -

3) Spaee needed .
For freezing racks : 12 racks/chamber S
The floor arca of the freezing chamber wilt be 13 m? (i.e. 1.2m x 0.9m x 12 sets =
13 m?). When the space for coolers, circulation chamber and space between racks arc
added, the total arca will bcco_xjm 49m’ (7.0 m x 7.0 m = 49 m* /chamber).
4) Heat insulation material 7 S R
. The structure of walls, ceilings and floors are the same with that of the cold storage
room. Heat proof doors to which a defroslihg heater to prevent freezing is installed will
be operated manuaily. |
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5) Specifications for Blast Freezing Equipment S

Production Capacity - 12,000 kg/room (2 rooms)
Freezing period : : approx. 20 hours
Freezing lemperature :-18C
Final room temperature :-25C
Heat insulation : Ceiling, Wall, and partition panel injected rigid
, . polyurethane form type approx. 125mm thickness,
Floor : Styzofoam board 200mm thickness
Refrigeration
Compressor Unil _ :
Type : Tow stage rcciprocating and Multi-cylinder
open type :
Capacity - .. .. . :approx, 21,000 kcal/hr
- Condensing temperature ;40 C
Evaporative tempcrature :-45C
Motor - 1415V, S0z, 30kw
Quantity - .o 12sets

(3) Ice Making/Storage Facility
1) Ice making machine . o ,

Ice is indispensable for preserving the freshness of fish. Because of the limited
supply of ice, there are many fishing boats which do not carry ice and their catch arc
usually not fresh enough. I

- In Caslries, Laborie, Dennery and Ansc-Laraye there are ice making plants

~provided by Canadian and Japanese grant aid assislance programmes, but their ice

. making capacity is limited to cover the local demand. An ice making plant and cold

- storage facilitics will be provided by the Project to supply ice to fishing boats and fish
vendors at all times.
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(a) Ece Making Capacity
Ice supply will be supplicd to fishing boats and fish vendors. The ice
requirements have been estimated on the basis of the amount of fish to be handled
by fishermen, vendors anid retaifers.

" a) Supply to fishing boats
Ice will be provided to fishing boats based in Vieux Forl.
(i) During the high season
About 38 kg of ice, cquwalem 10 112 of the average catch per ﬁhlp per day .
(ii) Number of ﬁshmg boats based in Vieux Fort: 118
Supply to boals/day = 118 x 38 kg/boat = 4,500 kg

b) Supply to tocal vendors
There are five fish vendors and several retailers in Vieux Fort. It is assumed that
they handle about 60% of the catch landed there, their reqmremcnl is calculated as
follows. R
(i) Purchase by local vendors during the high season
1,117 t (fish landings at Vieux Fort from January to June) x 0.6 (ratio of
vendors’ purchase) = 670 t
(ii) Daily purchase by vendors
670 t (from January to June) + 6 month + 30 days =3 700 kg

©) Daily capacily required for ice machine

4,500 kg + 3,700 kg = 8,000 kg = 8 1 :

The daily capacity of the machine provided by the Project will be 8 tons which
will be produced by two sets of machine (¢ach has a 4 tons capacily). Since the catch
will drastically decrease during the low season, ice consumption will inevitably
decrease. In order to save the cost only one machine will be operatx,d during the low
scason. .

(h} Characteristics of Ice 7
Ice is roughly classified into block ice, flake ice and plate ice depending on the
shape of ice. Plate ice will be produced by the Project as the scale of machine is
small and thus maintenance and control are easy.
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2) Ice Storage Room _
The purpose of the ice storage roont is 10 nake it possible to constantly supply icc.
The ice making machine has a daily capacity of 8 tons and the capacity of the ice
storage room could be twice as large as the ice making capacity, being 16 tons. The
storagé room will be made of prc-fébricated material with effective heat insutation. it
- should maintain the inside temperature at -5°c by installing a compact freezer.

(4) Water Supply
1) Requirement for Water
(a) Ice making plant ;
The ice making plant is expected to consume large quantities of water, 1.5 times
" greater than the standard quantity required for ice making in Japan. Quantitics of
water 10 be supplied to the ice making plant will therefore be 1.5 times higher than
the ice making capacity.
: [ceplant:SIx 1.5=121

{b) Administration Office, Etc, R - .

The DOF and FMC will use the Administration Office for management and
operation of the fishery complex. The cold storage facilities will be operated by FMC
employees and the work shop by the Goodwill Fishermen’s Cooperative.

The requirement of clean walter is estimated to be 1 lit/person/day. Table-2.3.9
shows the water required for the Administration Oifice and other facilitics in the

Complex.

Table-2.3.9 Water requirements {o the administration building

Users Number of Waler per Quantity of
persons peison water
DOF 7 100 1tr/ A 700 Hir
FMC 16 100 1t/ A 1,600 1tr
Participants of 40 S0 1A 2,000 ttr
lectures {half day) -
Coop 5 100 I/ A 500 e
Total 68 4,800 ltr

App:oxrimatcly 4.8 tons of water will be cénsum_ed.

(c) I‘lshing Boats o -
Table-2.3.10 shows the water requned for flshmg boals and Canoes.
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Table-2.3.10 Water supply to fishing boat

User Num. of Crew | = Water Num. of in Total

days/voyage supply/boat coming boats
FRP 1day | 3 - 30 lir 70 | 2,100lu
canoe "1 day 3 0 48 1,4401tc
Total s L : 3,5401u

As shown in the table, the water required is about 3.5 tons for day.

(d) Fish Handling Shed and Processing Plant i
The water requircd for cleaning fish at the fish handling shed and the processing
- plant is estimated to be 8 tons since water equal to the quantity of fish caught a day.

(e) Cold Storage, etc. :
Water sequired for defrosting cold storage rooms, quick freezers, elc. is
estimated Lo be 10 ton/day. As water evaporation is estimated to be 10 ton/day, 20
ton/day of water is needed for the operation of these facilities.

“{D) Shower Room for Fishermen .
- As about 40 people are expected to use the shower reguiring 20 liter of water per

person of water per day, 0.8 tons of walcr is considered necessary a day
40 persons x 002t =0.81¢

2) Water Tank
(a) Tank Capacity
Daily waler requirements are as follows,

Ice making plant . S : 2.0

- Administration office ’ : 481

- Fishing boats N 350
Cold storage . . : 20.6_(
Fish handling shed 80t -

* Shower room -

Required water supply=49.1 15550 t

0.8t

City water will be Supplféd to' the Project site by means of small pipeline
branches (diameter; 75 mm) stemmed from the main pipeline {(diamcter; 100 mm)
buricd along the road, with a length of about 50 m from the sité. For efficient ice
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making and water drainage, water supply must be carricd out smoothly. Ordinary
pipelines used for ci()' water supply are not suilable. Since water supply may be
discontinucd if power failure occurs, a water tank with the capacity of 50 tons will be
built in the Complex. '

(b) Specifications of Water Tank
Specifications of the water tank arc as follows.

Capacity - 1501t

Number S aone .

Typc' : FRP type

Dimension $5.0m (L) x 5.0m (W) x2.0m (H) -

Allached equipment- -: Ladder ( inside, outside )

{c)Water Supply from Tanks :
Waler will be supplied by pumping from the watez tank installed in the project
sile. ] : T

(5) Water Discharge Systems
Since there is no sewage system near the project site, the waste water musl be treated
within the site. Discharge of contaminated water is to be planned in view of environmental
protection in the port. Rainwater and waste water from the adninistration building will be
discharged to outside the port through U-shaped ditches and underground drain pipes.
The waste water drained from the fish handling shed containing fish guts and garbage
will first pass a garbage screening pit before it is discharged lo the sca via a scttling tank.

(6) Electrical Installations
1) Main feeder wiring

The main feeder wiring is located underground between the distribution board at
the substation and each distribution board of the complex facitities. The eleciricily to be
supplied will be of 3-phase, 4 wites, 415V/240V, and 50 Hz. The incoming cables 1o
conform to power consumption required for the port facilities are connected to the
breaker in the substation at the site. The installation of the incoming cabling and its
connection to the breaker will be the responsibility of the Government of Si. Lucia.
Emergency generators { capacity 250 KVA) will be installed lo continue power supply
to the cold storage, quick freezers and ice plant.
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- 2) Lighting fixture o . _
~ In order to ensure the safe and smooth arrival/deparivre of vessels and preparation
for fishing trips and also for the security purpose, eight electric poles ( luminocity = 400
W/lamp) will be erecled on the apron with an intervat of 30 m. Also for the security
reasons, the pole (250 W/tamp) will be erected along the in-port roads.

(7) Other facilities - o
1) Fire extinguishing facilities and seawater pumps
Two hydrants will be provided at the project site to extinguish fires onboard.

2) Fuel supply facitities
Fuel supply facifities will be installed by a local oil company.
The area of 10 m x 15m = 150 m’ witl be provided m the reclaimed area to
accommodalte the following facilities.
Gas tank (8,000 gallons) - rone
Diesel oil tank (4,000 gailons) : one
Oil pumping system

3) Plumbing and gavbage facilities -
~ In St. Lucia, municipal governments are responsible for periodical garbage
collection by trucks. Garbage confainers will be placed in the port to be coltected by
the Vieux Forl municipal trucks. |
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2-3-5 Baslec Design of the Building Facilities
(1) Design Cenditions,
Design Conditions must conform to the following:

Ambient Temperatore :21C 1031TC
Humidity : 75 % or higher
Wind load, Wind speed : Prevailing direction E

Average Wind Speed 10 {o 14 knots
: Maximum Wind Speed 50 knots
Precipitation : 1,400 mm/year

- Power Supply : 415 Volts, 3 phase, 50 Hz
B 240 Volls, 1 phase, S0 Hz -

-+ Applicable Standard : The standard employed for designing the
: facilities for this project primarily conforms
to the slandards adopted in St. Lucia.
However, the struclural analysis is based on
the Japanese standatds.

(2) Administration Office Building -
1) Plan Description o :
The Administration Office Building is designed to be used by i) the employces of
DOF who maiatain and contral the port, ii) employees of FMC, who adntinister the fish
storage and distribution system, and iii} fishermen who attend shorl courses conducted
by JICA experts and DOF.

(a) Number of pcople anticipated using the facility
a) Office
(i) Fishery Department pessonnel:

General Manager 1 person
Port Management Employee 2 persons (serve concurrently as
fishing supervisors)

Cierks for supportive tasks 2 persons
Watchmen 2 persons

(ii) FMC_Pers'onnel:
General Manager 1 person

© Fish Market Retail Manager ~ 1 person

. Procurement Manager - 1 person

Accountant - - - 2 persons

Reception 1 person (serves concurrently)
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b) Conference Room _ : )
Short courses will be conducted by JICA expetts and DOF, which will be
attended by about 30 to 60 participants. The room will have the capacily of
accommodating 40) persons.

(b) Required Area

- a) Office -
- - Fishery De¢partment personnel :S pers.  x 8 m¥/pers. = 40 m?
FMC : g :5 pers.  x 8 m¥/pers. = 40 m’
b) Conference Room . : 40 pers. x 3 m¥pers. =120m’
¢) Toilet: .. - x :30 m? {Men : 2 toitets and 3 urinals: 20m’,
R o - Wonen: 2 toilets: 10m?)
~d) Pantry B 120 ¥’
. ¢) Storage - g :20 m?
1} Watchman’s Room : 25 m? (for two watchmen, nap space
: available)
g) Receplion 115 m?
h) Corridor 30w’
TOTAL 360m’
2) Structurat Description
a) Foundation - -
Spread Foundation
b) Structural Skeleton
Reinforced Concrete rigid frame struclure
¢) Roof

Reinforced Concrete Stab

3) Gther Descriptions - . -
a) Roofs :
Sanded waterproof membrane on Concrete Slab - .-
b) External Claddings -~ . -
Concrete blocks with plaster substrate and paint finish. . - - .5,
¢} Openings . T
Since the site is located adjacent to the ocean, the materials to be used must be
resistant against such environnicntal conditions. Windows with louvers are needed
for adequate ventilation during the sumimer season. Lattices are necded outside the
windows for secusity reasons.
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d) Internal Finishes . _
Walls: Concrete blocks with either i) plaster subsiratc and paint finish, or ii)
lumber studs with gypsum board finish.
¢) Floor
Vinyl Tiles on the steet trowel finished concrete

4) M/E Description
a) Water Supply S , ,
Water will be supplied by pumping from the watcr tank mslalled in the project
site. : '
b) Sanitary Equipment L
Men’s toilet Toilets 2 pes.

Urinals . 3pcs. - .
Wash Basin 3 pc.
Storage 1 No. -
Ventitation Fan - 1No.

Women’s toilet Toilets : - 2 pes.
Wash Basin 3 pe.
Venlilation Fan - - -1 No.

¢) Pantry

Install sink, faucet, boiler for hot waler
d) Lighting
Fluorescent lights will be used for lighting and must conform (o the following
intensity of illumination. . : o
Offices, conference room, waiting rooms @ 400 lux
Panlry, toilet, corridors ot o ot 00 1ux
~ ¢) Air-conditioner
Locally available Sphl type ait- condllioncr (5000 kcal/hr) will be installed in
each office room.

(3) Fish Handling Shed , L
Fish are sorted, washed, and scaled at the shed. It must be located adjacent to the
landing wharf, and it has an awning overhead.

1) Requned Areas (S)

The area requ;rcd for the Fish Handling Shed has been determined on the basis of
the average amount of fish landed per day during March, the peak season.
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Amouni to be landed (N) : 8.3 tons per day

Fish Captored - . : Bonito and Tuna. The atea coefficient for
these species is assumed as P=0.6.
Number of tumovers (R) : The operational turnovers are estimated

- as twice aday.
Weight of fish per nominal area (A): 27 kg/m?

The required area can be calculated according to the following formula:
Required Area =N /(R x A x P) = 8,300/ (2 x 27 x 0.6) = 256 m®.

The configuration of the area will be tectangular.

Tm x 36 m= 252 m’

2) Structural Description
a) Foundation
Pile Foundation
b) Structural Skeleton

Reinforced Concrete rigid frame structure
¢) Roof

Reinforced Concrete Slab
d) Floor

Concrete with steel trowel finish

- 3) M&E and other Facilities

Electrical: Iflumination facilitics of 300 tux are required for work.

{(4) Ice Making Plant and Ice Storage Bin

An Ice Making Plant and Icc Storage Bin (appron 38m2) will be buill near the landing
whaif . ' '

Structural Description:
.a) Foundation
Pile Foundation
b) Structural Skeleton
Reinforced Conceete rigid frame structure
¢) Roof
" Reinforced Concrete Stab
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d) Wall |
" Conerete block with plaster substrate and paint finish

¢) Floor
Concrete with steel trowel finish

(5) Cold Storage Building

DPlan _
The Cold Storage Building needs an adequate space, not only to install a cold
storage and a quick freezer, but for arca where fish can be sorted and processed, the area
for machinery, and the space where forkiifis and baskets can be stored.

The following is a list of the requiced areas. :

Cold storage - : Capacity 250 tens, include ante-room 390 m?
Quick freezer : Capacity 2 tons/day, 2 Nos, 120m’
Machinerg} Room  :150m’
~* Handling Space = : 270 m’
Washing Space {180 m’®
Basket Storage : 48 m?
Cutting Room 36 m?
Work Shop 142 m?
Staff Room : 50 m?
Tcmporary Storage for Frozen Fish  : 39 m’
Others such as Corridors : 131m?

" Total = - ' : 1,456 m*
Thus, the Cold Storage Building will be 26 m x 56 m (1,456m°).

2) Structural Description
a) Foundation
Pile Foundation
b) Structural Skeleton
* Reinforced Concrete rigid frame structure
c) Roof - sl o
~ Structural Steel beams with metal folded plate roof.

3) Other Descriptions
a) External Claddings
Concrete blocks with plaster substrate and paint finish,
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b} Openings
Since the site is located adjacent to the occan, the materials used must be
resistant to cnvironmental conditions. Windows ‘with louvers ate nceded for
adequate ventilation during the summer season. Lallices are needed outside the
windows for sccurity reasons.
c) Internal Finishes
Walls: Concrete blocks with plaster substrate and paint finish.
d) Floor o _
Concrete slab with stecl trowel finish

4) M/E Description
a) Water Supply , _ -
* Water will be pumped from the water tank installed in the project site.

(6) Fish Market ( - CL
In Vieux Forl, fish are usually sold on the roadsides, creating problems on sanitation
and traffic congestion. A fishing market will be built in the Complex to solve these
problems.

1) Required Area S , .

The size of each unit will be Sm x 6m = 30 m’. lunit has 2 compattments.

There will be 8 units. Sl

The required arca for Fish Marketis :8units x 30 m’ =240 m* -

4m width aisle x 30 m = 120 m’
The total of these two areas will be 360 m? which is 14m x 24 m in a rectangular
shape. _ _ , P - .

The Fish Market will be covered with a roof to block the direct sun light.

2) Structural Description

a) Foundation

Spread Foundation

b} Structural Skeleton T
Reinforced Concrete rigid frame structure (without walls)
c) Roof s '
Reinforced Concrete Slab
d) Floor R :

Concrete slab with stecl trowel finish

e
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3) M/E Description
a) Water Supply : .
Water will be pumped from the water tank msialied wnhm the projcct site.

(7) Work shop and Coop Retail Shop
_ This building consists of a work shop for the repair of flshmg boatsfengines, a
cooperative retail shop, and Goodwill Fishermen's Coopcrative office.

1) Reguired arca
a) Work shop
The workshop will be uscd for the maintenance and repair of boats, engines,
. gear and equipment. Also spare parls wilt be stored therein.
- Boal maintenance space  : Space required for one 22 feet class boat with
, : working space. - -12m x Sm = 60m’

Engine repairing Space @ Space required for four 75 PH engines.
Repairing space of 3Jm x 3m = 9m’ per engine
Considering the spaces for pathways, the water
tank for test operation, and shelves for repair tools,

- anarea of 9m x 12m = 108m’ is necessary.

b) Coop retail shop :
Currently 5 staff are working at the retail shop of the Goodwilt Fishermen’s
Cooperative, _
Office Room: Coop Manager - . - 1 lpern
Oil Supplier 2 perss.
Retait for fishing gear 2 pers.
Total .o S pers.

Retail Shop for Fishing Gear: The same size as the cxisting Retail Shop.
(Storage and Retail Counter inclusive)

Office Room: 5 pers x 8m Y/per = 40 m’

Retail Shop for Fishing Gear = 72 m?

Work Shop: 60m?* + 108 m? = 168m*

Totat 280m? (14m x 20m) :

2) Structural Description

-a) Foundation
Spread Foundation
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b) Structural Skeleton
Reinforced Concrete rigid frame structure (without walls)
¢) Roof '
Reinforced Concrete Slab
d) Floor
Concrete slab with steel trowel finish

J) Other Descriplions
a) External Claddings
Concrete blocks with plaster substrate and paint finish.
- b) Openings ' ' '

Since the site is located éldjacem to the ocean, materials used must be resistant
to environment (conditions). Windows with louvers are neéded for adequate
ventilation during the summer season. Lallices arc needed outside the windows for
security 1easons. '

¢} Internal Finishes ,

Walls: = Concrete blocks with plaster substrate and paint finish.
d} Floor

Concrete stab with steel trowel finish

(8) Locker Room
1) Required Area
A storage Locker Room capable of handling 118 boats in Vieux Fort.
Space for one Locker Room  2m x 2m = 4m’®
4m’x 118 =472 m’ '

2) Structural Description
a) Foundation
- Spread Foundation
b) Structural Skeleton
Concrete Block Structure
¢) Roof
Reinforced Concrete Slab
d) Floor _
Concrete slab with steel trowel finish
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(9) Toilet B - , , . _ ,
The toilet will be uscd by fishermen (approx. 350 pers.), employees of FMC (10 pers),
- employee of Cooperative (5 pers.), and local consumers. The required area will be 50m?

" {I0mx5.0m).
~ The following sanitary equipment are needed:
Men : 2 toiletls, 6 urinals, 3 wash basins.
Women : 4 toilets, 3 wash basins.

The structural description is as follows:
Foundation : Spread Foundation
Structural Skeleton : Concrete Block Structure
-A Septic Tank will be instalied.

{10) Shower Room
A Shower Room of 24 m’ is required. -
8 shower unils are necessary.
The structurat descriptions are as follows:
Foundation : Spread Foundation
Structural Skeleton : Concrete Block Structure

(11) Canteen
A canteen will be built in the Complex for use by fishermen and local people. An

arcas of 140 m® will be allocated for building a canteen.
The structural description is as follows:

Foundation : Spread Foundation
Structural Skeleton  : Reinforced Concrete rigid frame structure (without walls)
Floor : Concrete slab with steel trowel finish

(12) Sub-Station
The Sub-Station will be built for receiving power from the local power stations.
The required area for the sub-station is 72m? (12.0m x 6.0m), and it has the following

structural descriptions:

" - Foundation - - :Spread Foundation
¢+ Structural Skeleton @ Reinforced Concrete rigid frame structure {(without walls)
Floor ' « Concrele with steel trowel finish
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2-3.6 TFishing Boat, Fishing Gear and Other Equipment
© (1) Scale of fishing boat |

Fishing boats musl have sufficient space for work and rest for 5 crew who will be at
sea for 2-3 days. Sufficient space for fish hotd and fuel tank will also be required. A FRP
boat should be at least 28-30 feet long and a total of 5 boats will be provided by the
Project. ' :

1) Structure of fishing boat : : ,

Fundamentally the shape of the boal must be suitable for a hlgh speed navigation
and overcoming high waves. Tuna fishing will be operated by hand operating reels
without any mechanical cquipment. Theie is a need to protect fishermen from the heat
and rainfalls during the fishing trips, for which a shelter will be required. The boat will
be of :approximately 10m in length, 2.5m in breadth ,1.4m in dcpth 3 GRT, fish
holding capacity of approximately 3 tens.

2} Equipment
A boeat needs to be equipped with the tollowmg cquipnient.

a) Cuiboard engine
Capacily: 75 P x 2
b) Anchor: Type, 40kgs weight with crow
Quantity: 1 pc.
¢) Anchor rope: Type, 20mm diameter of Kremona, 400m lenglh
Quantity: 1 pc.
d) Mooring rope: Type, 20mm diameter of Kremona, 20m lenglh
Quantity: 2 pes. :
e} Safety Equipment for Navigation
* Compact GPS Navigator : 1 pc.
* Life Jacket : Ssets

2} Flshing Gcars SR
Types and quantities of fi shmg gears 1o be provided are shown in Appendlx -9, These
gears will be used not enly for tuna fishing, but also for trawliag, gill net flshmg, Payao
fishing and so forth.
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2-3-7 Basic Design Dr:iwiué
(1) Outline of Basic Facilities

Outline of the Basic facililies planned for Vicux Fort Fishery Complex is shown in
‘able-2.3.11,2.3.12. '

_ Table-23.11 Contents of Basic Facilities (Phase-1)

Name of Facililies ~ Scale QOutline
1. Reclamation approx. 43,000 Rubble Mound Type
2. Wesl Breakwater  (A) 170m ditte -
, (B) 120 m . . ditte
3. East Breakwater (A) 30m ditto
: (B) - 60m ditto
4.West Revetment - . Thm ditto
Iiast Revetment - 45m ditto
5. Landing Wharf(-2rh depth) . 150m Stecl Sheet Pile Type
6. Slipway - 60m ' '
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Table-2.3.12 Contents of Basic Facilities (Phase-2)

Name of Facilities Scale Quiling
1. Concrete Pavement
Apron for wharf approx. 900 m? 150m x 6m
Boats Storage approx. 900 m? 60m x 15m
2. Administration Office Bid. 360 mi 12m x 30m
3. Cold Storage BId. - 1,456 mt 26m x S6m
4. Fish Handling Shed 256 m Tmx 36m -
5. Fish Market - 336 mi 14m x 24m
6. Workshop & Coop Retail Shop 280 m 14m x 20m
7. Locker Room 472 mi 118 rooms
8. Toilet 50 m 5m x 10m
9. Shower Room 24 m 4m x 6m -
10.Canteen 144 m 1Zmx 12m -
11.Sub-Station 72 ml 6m x 12m
12 Ice Making & lce Storage Bld. approx. 38 m 4.5m x 8.4m
13. Water Tank 50 tons
14.Cold Storage Facilities
Cold Storage 260 tons
Quick Freezer 2 tonfday x 2

15.1n-port Road

approx. 455m

Asphalt Pavement
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(2) Outline of Equipment
Outline of the equipment planned for Vieux Fort Fishery Complex is shown in Table-

2.3.13.

Table-2.3.13 Contents of Equipment (Phase-2).

Name of Equipment - Specifications - Quantily

1. Fishing Boats with outboard  * | Marliniquetype -5 Nos.
engine (7SHP x 2) {FRP 30 feel type)

2 Fishing Gear Tuna long-line, Tro_"ing, o "~ tLs.

Co Surface gill net, Payao -~ _

3.Fork Lift : ' 2tons ' 1 No.

4 Fish Pallets 7] 2,150 x 1,250 x 3,260 mmy 270 Nos.

S.kcc Making Machine C - 4tonfday - - 2 Nos.

6.Icc Storage : 16 tons ' T

7.Equipment for Fish Processing | Electric fish scale, . ' 1Ls.
and Fish Handling Shed - : Band saw, ete. - )

8.Equipment for Work Shop - | Toot for cutboard engine , etc. i Ls.

9.Insulated Truck - - © " 4ton - " 1 Ne.

10.Generator s . - 950 KVA 1 No.
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. Fig.-2.3.14
Fig.-2.3.15
Fig.-2.3.16
Fig.-2.3.17
© Fig.-2.3.18
Fig.-2.3.19
Fig.-2.3.20
Fig.-2.3.21
Fig.-2.3.22
Fig.-2.3.23
Fig.-2.3.24
Fig.-2.3.25
Fig.-2.3.26
Fig.-2.3.27
Fig.-2.3.28
Fig.-2.3.29
Fig.-2.3.30
Fig.-2.3.31
Fig.-2.3.32
Fig.-2.3.33
Fig.-2.3.34
Fig.-2.3.35
Fig.-2.3.36
Fig.-2.3.37

(3) Basic Design Drawings

Location Plan

Layout Plan

Cross Section of East Breakwater

Cross Section of West Breakwater

Cross Section of East and West Revetment

Cross Section of Landing Wharf

Cross Section of Slipway

Plan of Administralion Office Building

Elevation and Section of Administration Office Building
Plan, Elevation and Section of Fish Handling Shed - - -
Plan, Elevation and Section of Ice-making Plant

Facility Plan of Ice Making Machinc

Plan of Cold Storage Building

Elevation (1) of Cold Storage Building

Elevation (2) of Cold Storage Building

Section of Cold Storage Building

Facility Plan of Cold Storage and Quick Freezer

Plan, Elevalion and Scction of Fish Market -
Plan, Elevation and Section of Workshop and Coop Retail Shop
Plan, Blevation and Seciion of Locker Room

Plan, Elevation and Section of Toilct

Plan, Elevation and Seclion of Shower Room

Plan, Elevation and Section of Canteen

Plan, Elevation and Scction of Sub-Station
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2-3-8 Impact of Breakwater Construction on Nearby Beaches
The impact likely to be given to Vieux Fori Fishery Complex was sludied based on the
numerical simulations of forecast of 3-Dimensional Bathymetric Deformation.

(1) Forecast of 3.D Simulation for Bathymetric Deformation

A precise guantitative evahla!ion method has not yet been established because of very
complicated phenomena of inleractions between sediments and waves. Allempls o
reproduce the sedimentation phenomena on a numerical model are being made to simulate
bathymelsic deformations, as large capacity, high speed computers are now available.
This numerical forecasting technique recently has been replaced conventional hydraulic
‘model tests. Bathymetric changes near the port are reproduced by 3-dimensional

- simulation and the shoating characteristics near the port is being cvaluated.

1) Qutline of 3-I} simulation fer Bathymetric Deformation
The 3-dimensional simulation model wilt aim to measure the likely bathymetric
deformation based on the distribution of the incoming waves and the near shore currents
~-generaled by waves for the area. - Secondly, bathymeltric changes caused by the
continuous equalion of littoral drifts is calculated. The numerical mode} consisls of three
sub-models Jisted below, and the estimation is usually carried out in these three phascs.

- - a) Estimation of wave field
- b) Estimation of neasshore current field -
. ¢} Estimation of bathymetric changes

Since the wave and the near shore current field will be changed when bathymetric
changes become significant, calculation of the waves and near shore current is

recalculated in order to improve the forecasting precision.

2) Forecast of Bathymetric Changes
Waves wilh a return pesiod of two year (offshore wave height: 1.2m, Wave Period :
4.5 sec) were applied on the simulation model obtained from the sounding survey
conducted in August, 1997. The wave directions of S, SV and W were studied.
The result of comparison of the near shore current and the bathymetric changes
under the present condition and at the time when the breakwaters is completed are
presented in Appendix-8. The result of comparison is as follow.
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a) The present conditions
The cureent from the rear of the reef to the southeast direction is predominant
because of the reef, and erosions in front of the reef and depositions right behind the
reef have been observed. On the west side of damaged wooden piles sediments were
seen. ‘The areas of erosion and sedimentation existed near the Vieux Fort
Commercial Port.

b) The conditions after the completion of the breakwaters

There wete no currents from the rear of the reef to the southeastern direction. A
weak circulating current was observed on the west side of the project site, however
the area of deposition was not existent. After the port is completed, similarly to the
present, there might be tendencies of erosion in front of the reef and of depositions
on the back of the reef. In the neighborhood of the commerciat port, the areas of
erosion and sedimentation may appear. : ' S

No significant currents nor topogeaphical changes will occur at the mouth and
inside of the fishing port, suggesting that there will nol be significant currents and
bathymelric deformation. Thus, there is no fear that the port will suffer from
sedimentation. 7

(2) Evaluation of Impact by Construetion of Facilities
Since the result of 3D simulation for bathymeltric changes during stormy weather may
be the same as the present and the future and there wil! not be any significant impact on the
neighboring beaches after the comptetion of facilities in the port. However there is a need
for careful monitoring on the deformation of the seabed. Likewise, the effect of coaslal
struciure on the bathymetric changes is an extremely sensitive phenomenon and careful
observation of the bathymetric changes should be continued.
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