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PREFACE

In response to a request from the Government of Grenada the Government of
Japan decided to conduct a basic design study oen The Project for Construction of
Melville Street Fish Market in Grenada and entrusted the study to the Japan
International Cooperation Agency (JICA).

JICA sent to Grenada a study team from August 11, 1998 to September 14,
1598.

'The team held discussions with the officials concerned of the Government of
Grenada, and conducted a field study at the study area. After the team returned to
Japan, further studies were made. Then, a mission was sent to Grenada in order to

discuss a draft basic design, and as this result, the present report was finalized.

I hope that this report will contribute to the promotion of the project and to

the enhancement of friendly relations between our two countries.
I wish to express my sincere appreciation to the officials concerned of the

Government of Grenada for their close cooperation extended to the teams.

January, 1999

Ui it

Kimio Fujita

President
Japan International Cooperation Agency



January, 1999
LETTER OF TRANSMITTAL

We are pleased to submit to you the basic design study report on The Project

for Conslruction of Me]vi)lé Streetl Fish Market in Grenada,

'This shudy was conducted by the joinl venture of CRC Overseas Cooperation
Inc. and Pacific Consultants International under a contract to JICA, during the
period from August 3, 1998 to January 20, 1999. In conducting the study, we
have examined the feasibility and rationale of the project with due consideration to
the present situation of Grenada and formulated the most appropriate basic design

for the project under Japan’s grant aid scheme.
Finally, we hope that this report will contribute to further promotion of the

project.

Very truly yours,

Mamoru Kondo

Project manager

Basic design study team on

The Project for Construction of Melville Street
IYish Market in Grenada

Joinl veniure of

CRC Overseas Cooperation Inc.

and Pacific Consuliants International
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ABBREVIATIONS

ABBREVIATIONS FORMAL NAME

GCFL Grenada Commercial Fisheries Limited

CARIB GODE Caribbean Building Gode

CARICOM Caribbean Community

CIDA Canadian International Development Agency
CPUE Catch Per Unit Effort

FAQ Food and Agriculture Organization

JICA Japan International Cooperation Agency
QOECS Organization of Eastern Garibbean States
UBC Uniform Building Code

UNCHS United Nations Center for Human Settlement
IFAD International Fund for Agricultural Bevelopment
AFDP Arlisanal Fisheries Development Project
KEAED Kuwait Fung for Arab Economic Development
OPEC Organization of Petroleum Exporting Counlries

SMB Sverdrap, Munk and Bretschneider (Wave analysis)
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Chapter 1. BACKGROUND OF THE PROJECT

1-1 Background

In Grenada (wfth a population of 95,000), the economy largely depends on
traditional agriculture/fishery and tourism which are dominant industries in the
country. The per capita GDP was US$2,985 (1996), and the annual economic
growih rate for the previous ten years (1986-1995) was 4.0% on the average, boosted
by foreign aids and increasing exports of major agricultural products such as
nuimeg, mace (a spice made of dried skin of nutmeg seeds), and etc. llowever, a
sharp decrease in aids from the U.S.A. and other countries since 1990, and stagnant
agricultural production resulted in the fall of growth rate to below 2%. The
Government of Grenada carried out a threc-year structural adjustment plan in 1992,
Although it proved partial success in reducing the number of government officials
and government debts, the effects on the recoVerj of economic growth rate is not
sufficient, leaving high unemployment rate and high prices. The prices of food and
fuel in 1996 marked a 4.5% and a 7.6% increase respectively from the year-ago level,
adding strains on the family budgets and the cconomic situation has not been
improving.

In these circumstances, the Government of Grenada drafted the First Medivm-tern
Economic Strategy Plan (1994-1996) designed for economic recovery. Currently,
the Second Medium-term Strategy Plan (1996-1998) is being carried out, which is
focused on construction of reads and de’velnpmeﬁt of water supply facilities, aiming
at increase of public investment, improvement of international compeltitiveness,
reduction of unezﬁployment rate, improvement of social welfare and environmental
protection, ete. Fishery infrastructure development, modernization of farmland
usage and extermination of harmful insects are among the development policies for
the agricultureffishery indusiry.

'The fishery sector’s present contribution to the GDP is some 1.7%, bul the fishery
products accounts for about 15% of the total exporis. it is, therefore, placed
importance in the above policies as a promising economic sector of the nation which

is not abundant in resources.
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As the aid projects for the fishery sector from the foreign countries proved ohvious
success, the Government of Grenada is posilive in introducing fishery development

projects in league with other countries and infernational organizations.

The area of continental shelves around Grenada is as large as 3,100 kmz, while in
St. Vincent it is more than 1,800 km:, with reéou_rccs of various demersal fish
species.  Grenada's sureounding waters includes the migration route for tunain the
South Equalorial Current, forming an abundant fishing ground for pelagic specics
during January and June every year.

The number of fishermen in the nation is some 1,700 (1,500 in Grenada Island, and
the rest in Carriacou Island), of whi_ch 80% is full-time fishermen. There are 39
landing beaches (29 in Grenada Island) in the country. The total number of fishing
boats is 541 (434 in Grenada Island), of which 3 to 10-meter-long wooden boats with
outboard motor share more than half, 471 (367 in Grenada Island), and over 10-
meter-long boats are 24 (all in Grenada Istand) and the others are beach-seine
fishing boats for small pelagic fishing on the coast (43 in Grenada Island). The
nation’s average annuat caiches for the past seven years is some 1,700 tons (about
1,600 tons in Grenada Island),

Because of the national predilection for fish the annual per capita fish consumption
is eslimated at around 20 kg. The difference in catch amounts between the high
and low scasons is large, causing chronic shortage of fresh fish supply for general
public due to growing demand.s”fro'm tourist industry. As a result, as much as 750
tons of fshery products (salled codfish and other salted/dried fish and
canned/processed fish) are imported annually to fill the domestic demands, while
about 450 tons of highly valued quality fish, tuna and shellfish are exported
annually. |

In order to obtain forcign currency through fish exporis and effectively utilize the
fish resources the Governmeni of Grenada has positively introduced projects for
fishery development with aids from foreign countries and international
organizations. However, the resources of coastal bottorn fish and conch-shellfish,
which has long supported artisanal fishing is suffering depletion. The fish catches
are declining in both size and quantity. In these circumstances, switch to

sustainable and effective utilization of offshore fishery resources (tuna and other
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large pelagic fish, bottom fish at the slopes of continental shelves) is necessary,
which is expected to have voom for developmenti. Vor that purpose, a system
should be established to manage depleting coastal marine resources and pronmete

education for fishery development aimed at exploitation of undeveloped resources.

The distribution system for exporting marine products and frozen fish has been
largely improved since the completion of the facililies of Grenada Commercial
Fisheries Ltd. (GCFL) in March, 1997. However, most of the fishery facilities in
the country are old and deerepit, and insulficient in number, In particular, belated
development. of urbanward distribution facilities causes considerable post harvest
loss of fish catches, wasting important resources and leaving the volume of fish
handling quite small. As a parl of efforts for effective fishery development, it is
important to establish a sanitary market to aclivate fish distribution in the island,
and to make the fish resources effectively used by reducing post harvest loss,
Particularly, the fish market at Melville Street in densely populated St. George's
(with a population of.30,000) handles as much as 150 tons of fish annually,
exceeding the capacity of the market. Much of the fish is sold on the road outside
the market. It is not sanitary and quality preservation of fresh fish is quite
difficult. Itis also a big obstacle to the traffic. For such reasons, development of
Melville Street fish market is given top priority in the fish market development
plans for Grenada Istand.

Under the circumstances, the Government of Grenada formulated “The Project for
Conslruciion of Melvilie Street Fish Market in Grenada” which is focused on the
foundation of an editcational base for fishery development and construction of the
fish market, and requested Japan for Grant Aid cooperation.

In response to the request, the Government of Japan sent a Preliminary Study
Team (April, 1998) to confirm the fishery’s situation and the distribution system of
Grenada, as well as the appropriateness of the Project site and the necessily for a
Japan's Grant Aid.  And the Government of Japan has concluded that the
requested project, “The Project for Construction of Melville Street Fish Market in
Grenada” is adequate and has higher priority for implementation under Japan’s

Grant Aid, and decided to carry out the Basic Design Study.
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1-2 Outline of the Request and the Main Component
1-2-1 Outlino of the Request

The main objeclives of the Project are upgrading of existing old fish market, jetty
and atlached facilities including parking lot which are on Melville Street in St.
George’s. They are eflective to develop sanitary market environment, expand
domestic fish distribution, cut post harvest loss, alleviate traflic congestion in front
of the Melville Street fish market, develop the waterfront, which will promote
implementation of Grenada's fishery development policies and coniribute to the

redevelopment of St. George’s.

To strengthen fish resources management and activate fishing through promotion of
offshore fish resources ulilization, the funclion of the local fishery centers
throughout the country should be centralized while constructing central facility.
Then the facility will function as the base for education for artisanal fishery

_ development in Grenada .
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1-2-2 Major Componeat of the Request

The main facilities and equipment of the requested Project are given below, The

component was modificd at Préliininary Study and Basic Design Study as shown in

Chapter 2, sub-paragraph 2-2-1.

Table 1-2-1 Major Component of the Request

Facilities & Equipment Size & Quantity Remarks
Fish landing wharf i set Note:
In addition to
Breakwater 1 set

Fish market facilities

1'set (A0m x 20m)

lce-making/storage plant 1 unit
Retailing counter 1 unit
1 unit

Administration office

Cold/chilled storage

1 vnit (10 tons x 2)

Dry slore T unit (5lonsx 1)
Toilet, shower 1 unit
Workshop 1 il_:}il. ]
Fishing gear locker 1 unit
Parking lot L 1 unit ]
Access road & pavement in the premises | 1 unit
Fence and guard post 1 unit
Lighting 1 unit
Septic tank 1 unit

the fish market,
facilities,
installation of
fishery
development
center facilities
and supply of
equipment were
requested at the
Preliminary
Study in April,
1998.
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Chapter 2. CONTENTS OF THE PROJECT

2-1 Objectives of the Project

Melville Strcel fish market that is the Largel of the Project is brisk as the only public
market in the capital of Grenada, St. George's, and plays quite an important role for
both people associated with fishery such as fishermen and fish retailers, and

inhabitants in the metropolitan area.

However, the fish distribution facilities in the ‘metropolitan area including exisling
old Melville Street fish market are nol in good condition, causing deterioration of
freshness/quatily of the catches and quite big post harvest loss, and valuable
resources are not be utilized effectively and as a result fishing efforts of fishermen

are wasted.

Further, the existing jelty of Melville Street which is used for landing the catches of
_coastal small fishing boats is of bare conecrete struclure without side protection
materials and bollards, ete. and addition it has become quite old with some portions
where the surface mortar cohws off and the stee! reinforcement is exposed. In
addition concrete blocks are disorderly thrown in the sca at the lip of the jetty,
making it difficult to secure necessary water depth and keeping away fishing boats

bigger than medium-size from the jetly.

The existing fish market facilities are constructed on a narrow land along Melville
Street, and cannot supply the ice necessary for fish market business because of no
Jand available for expanding the facilities, and is narrow for fish transaction of fish
retailers partly because of insufficient ice storage and water supply/drainage
facilities, etc. The existing fish market was constructed in around 1950 with the
content shown in Table 2-1-1. In comparison with 1950, now the number of
rotailers has increased to 42 and population of the hinterland has reached 30

thousand.
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Table 2-1-1 Existing Melville Street Fish Market Capacity

No. of fish | Unit avea | Arcaof Necossary | Popul'm of Annual
Item retailers of retail | passages, | areaoffish | Hinterland | catches
counter ete, * market {St.George's)
___________ B n (persons) d () g (nd) A=nXdtg {tons)

Capacity  of tho ‘
Existing  Melville 13 2.5 65 97 20,000 50
Street Fish Market (=13%25+65)
{Planncd at 1950
around)

Nole: * Passage area, ele. g = 2Xn X4

Further as sunlight diveclly gels into the fish retail counter in the afternoon, and
the displayed fishes become severely deteriorated and unsanitary, the retailers are
forced to move to ihe. opposite side of the road and make open-air sales of fish under
temporal sunshade. However, it is dangerous Lo cross the road in heavy traflic in
the daylime and to move the wooden tables piled with fish.  And the fish sales on
exhaust gas-poliut’ed bustling road edge makes the quality of commbdity extremely
deteriorated. Addition, the fish retailers who are not able to be accommodated in
the fish market carries out selling fish on voad all day long. In this way the selling

fish on the road is unsanitary and causes traffic jam at the same time.

The Project site on Melville Street belongs to the central part of the capital St.
George's where the fish retail market, meat market, fruit and vegetable market, bus
terminal, and so on are concentrated. The street faces seashore and it is daily
utilized by the people of the island including vetailers, shoppers, and passengers of
the bus. The urBan area is formed on the steep slope extending to the beach in
hugging shape. The narrow space is well developed but the traflic in the city has
reached almost its limilation with recent sharp inercase in the number of vehicles.
Therefore, Melville Street fish market and its vicinity are more complicaled in terms
of traffic lines of people, commodities and vehicles due to fish retailers on read,

forcing people to do inefficient and inconvenient shopping.

In the meantime coastal boltom fish { groupers, ete.), lobster, and conch shell, ete.
tend to decline, and such probtems as miniaturization of fish and decrease of catch

has occurred.  As shown in the following table the closed season of lobster was
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increased to & months per year with addition of 1 month against the previous year,
and also that of 5 months was laid down to conch shell to cope with the problem.
The siluation is still quite severe for fishermen as the catehes of lobster and conch
shell decreased to about 13 tons and 1 ton respectively in 1997 while they were
about 30 tons and 7 tons respectively in 1996,  Likewise as to the catch of Lypical
coastal bottom fish of groupers that have much demand from hotel and restanrant,
etc., the monthly cateh in 1996 exceeded 500kg only in December, while there were
as many as 3 months that did not reach 50kg. In 1997 the catches barely attained
the order of 2 tons per year with the self control by laying down a closed scason of 2

months.

TPable 2-1-2 Recent Catches of Typical Coastal Fish Resources

{4aitz g}

Robster 1 Jan. | Feb, | Mar. | Apr. Sen. ! Det, | Nov. | Dec. | Total

193¢ " |5,176]5.48813,131] 8,325} 1,827| 2,642{3,603] 1.025] 29,015

1,210 6811 %89 13,232

1937 15.134] 77612,140)2,801¢-

lamid = kgl
Conch Apr. Oct. | Now. | Dec. | fotad
1995 1,563}, ser| _soels,a00] 5,904]
1997 sl a2l 461l _1e0l szl

gock Codl Jan, | Feb. § Mac. | Apr. ! May | Jun. § Jul. | Aue. | Sep. | Oct. | Nov. ]| Pec. | Total

1996 135] 62 8 il 43 22| qez] 136] 26el 234} 193 T05] 2,173

1997 | sl sal e3e]  4sl il sl ssibs
Reparks: zeans no landings

From the above-mentioned matter a quick coreespondence is necessary for the
protection and management of eoastal fish resources. AL the same time the
conversion to offshore fishery that has stil much room for development is also
necessary in future. To this end adequate implementation and promolion of fishery
development policy is necessary. And it is imporfant to strengthen education and
extensional aclivity toward effective and sustainable utilization of tish resources by

establishing quickly an organization of national fishery development center and a
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functional system.

The objeclive of Project is to reconstruct the existing old fish market, jetty and
attached facitities including parkingr lot on Melville Street, to realize easing of the
congestion of the fish market, promotion of sanitary sales of fish, decrease of the
post harvest loss, and then to improve the distribution of fish catches in Grenada,
based on the Grenada’s fishery development plans and policy. At the same lime
the Project aims at implementing and promoting the protection of coastal fish
resources of Grenada and the development of offshore fishery by i11£egrath1g the
functions of fishery centers (fish markets) located throughout the country and
improving the facilities that will become a development and educational base for
coastal artisanal fishery of Grenada. In addition the Project is expected to

contribute to reconstruction of the urban environment of the capital St. George's.
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2-2 Basic Policy of the Project

2.2-1 Conlents of Request and Results of Discussions

Transition of contents of the requests of Grenada is shown in the following Table

2-2-1(1/2) and (2/2) as “Contlents of Original Request”, “Resulis of the Discussions at

the Preliminary Study” of April, 1998, and “Results of Discussions at the Basic
Design Study” of Avgust, 1998,

Table 2-2-1 Contents of Request and Results of Discussions (1/2)

Conlents of Original

Results of Discussions | Resulls of Discussions { Remarks
Request at Preliminary Study | at Basic Design Study
{January, 1997) (April, 1998) (August, 1998)
Implementing
Agency : .
* Ministry of +Ministry of *Ministry of No Change
Agriculture, Land, Agriculture, Land, Agriculture, Land,
Forestry and Forestry and Forestry and Fisheries
Fisheries Fisheries
Project site
» Melville Street *Melville Street «Melville Street No Change
Projeet Ma_nagem’t
* Ministry of * Ministry of *Minisiry of No Change

Agridu!ture. Land,
Forestry and
Fisheries

» Fisheries Division

Agriculture, Land,

Forestry and

Fisheries
*Fisheries Division

Agriculture, Land,
Forestry and
Fisheries

+ Fisheries Division
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- "_Ifa_pjg__?:g-__l_nglltgﬂgs of Request and Resulls of Discussions

Contents of Original
Reguest
(January, 1997)

Resulls of Biscussions
at Preliminary Study
(April, 1988)

Resulis of Discussions
at Basic Design Study
(Augusl, 1998)

@)

Remarks

Faeilities and cquipment requested

t. Facilities

Fish Market
{10m x 20m)

Iee making /
storage plant
Retailing counter

Cold /chilted storage
{10tons x 2)

Dry store
(btonsx 1)

Taoilet, Shower

Administration office

‘Toilet

Fish landing wharf

Breakwater

Fish Market
Ice making 7/ slorage
plant.

Retailing counter

Cold / chilled storage
Dry store

Toilet, Shower

Lockers for fish
retailers

Fishery Development
Center .
Administration office
Conference room
Seminar rooms

Toilet

Quality control room

Fish landing wharf

Fish Market

Ice making /  storage
plant

Retailing counter

Cold I chilled storage

Toilet, Shower

Leockers for fish
retailers

Fish handling space

Market management
ol_' Nice

Materials store

Fishery Development

Center .
Administration office
Conference room
Seminar room

Toilet

Fish landing whaef

Dry store is

| deleted.

Fish hardling
space, market
management
office, lockers
for fish
retailers and
materials store
are added as
inevitable,

Necessary
compartment
as the facilities
for Fishery
Development
Center is
arranged.

Quality eonirol
room is deleted.

Deleted
breakwater,
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Parking Lot

Parkingﬂllot
(approx. 30 cars)

l’arki}xg Lot
(approx. 30 cars)

Workshop
Pishing gear locker

Fence and guard post
Lighting

Septie tank

Workshop
Fishing gear locker

Access spaceson the
premises

Fence guard post
Lighting facilitics

Septie tank

Access spaces on the
premises

Lighting lacilities

Workshop and
fishing gear
Yocker aro
deleted.

Access spaces
on the premises
is added.

Fence and
guard post is
deleted.

Septictank is
deleted. (City
sewer system is
avaable )

2. Equipment

Sea water pump
Pusheart
Insulated box
Fish box

Scale (retail scate and
platform scale)

Radio sets

2-2-2 Examination on the Conditions of Project Siles

Equipment of
minimum
necessily is
added.

There is no land available for construction of the project facilities on the seashore

along the Melville Street requested by the Fishery Division of the Government of

Grenada, and it is necessary to create land by such methods as reclamation and/or

piling platform. Because this work requires not only expenses but also long time for

careful examinalion, an alternative plan of construction site of the fish markel was

discussed at the preliminary study in April 1998, The result of the field swrvey and

the situation of each candidate-site is shown as follows.
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Figure 2-2-1 Lecations of Candidate-Project Sites

(1) Melville Street

This is the site planned and requesied by the Government of Grenada. This is the
most convenient location for shopping cilizens because it is located near to the
center of St. George’s as well as bus terminal, fruit and vegetable market, ete.

As it faces scashore and is near to a landing jeity, it is also the most suitable
Yocation for fish trading from the viewpoint of fish retailers. This was also shown by
the resultsof a ﬁueslionnaire survey for {ishermen and brokers conducted at various
fishing villages. The result showed that majority hoped the construction of a new

fish market on this site.

(2) GCFL Frozen Fish Shop in St. George’s (Carenage)

At present the land was returned to the Port Authority, and there is no land
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available for the Fishory Division.  GCFL is selling frozen fish at the fish shop in a
remaining land of about 40 nf, and GCFL, is requested to leave this land. 1 it is
possible to expropriate the Yand again, there would be little prospect for attracting

shoppers and visiters, beeause the land is a little bit far from the center of the eity.

{3) Grand Mal

Grand Mal has little prospect lor atiracting shoppers and visitors because it is as far
as 5km from the cenier of St. George’s,_ and the traffic convenience is bad, Al
Grand Mal, Grenada Commercial Fisheries Ltd. (GCFL) possesses refrigeralor, ice
making plant, elc., but if a fish market is constructed here and operated by the
Fishery Division, there is a possibility that a problem will occur because of

duplicated management by GCFL and Fishery Division.

{4) Markel Square (Vegetable __Market)‘

Here on a site of about 8,000 i, hlorc than 100 permanent and temporary shops are
carrying on business, and theve is also a bus terminal here on w’hich about 50 mmi
buses are parking at all times. ‘There is no room to construct a new fish market on
the Market Square, and it is impossible to construct new market and improve the

present shops because no substilute land is avaitable.

(5) Queen’s Park
This sile is located at about 500m of north of Meglv_ille Street. On this land a sports

stadium is under construction, and no other construction of new facilities is possible.

From the above-mentioned situation Market Square and Queen’s Park are
physically impossible as the Project. The remaining 3 sites of Melville Street, St.
George’s (Carenage), and Grand Mal were compared and studied in more details. As
shown in Table 2-2-2 on next page, it became clear from this study that Melville
Street was the best as the Project site. In addition, the existing fish market is very
difficult to be expanded, because it has not ensugh space and there is also a rocky
chff at the back. Further the meat market adjacent to the fish market is scheduled
o continue operation in future, too, and it cannot be absorbed in the Projecl.

Therefore, it was decided that if a new fish markel is constructed on Melville Street,
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a reclaimed land will he constructed along the seashore.

Table 2-2-2 Selection of Project Site

Plans

Ttoms

siluation

Plan-A
New Conslruction
on Melville Street

Plan.B -
Improvement of existing
GCFL fish shop in St
George’s (Carenage)

Plan-C
Expansion of Grand Mal
GCEL fishery facility

Present

There are existing
fish market and
jetty.

There 1s GCFL frozen
fish shop.

There are jelty, ice

plant, freezer and
chilled, cold storage
facilitics.

Seeuring of
land

It is necessary to
reclaim land or to
create platform
because no land is
available.

Port Authority has
issued a request of
teaving, and there is no
tand available.

There is an adjacent
land, but land creation is
necessary for
constructing facilities.

Itis located about i 5km

construct’n
cost

reclamation.

construction is actually
impossible.

Traffic It is located in the 1t is located about 5km
ACCeSS city and 100m from | from the centez, and from the conter, and
bus terminal. traffic convenience is traffic convenience is
Traffic is very slightly bad. considerably bad.
convenient, L .
Landing Good because of Far from !anding There is a landing quay.
function the location alang | facilities’
the seashore '
Managem’t } Fishery Division GCFL will manage. GCFI will manage.’
system will manage. S _ _
Necessity | There will be no As the existing GCFL The Grand Mal facility
of changing | change of fish fish shop is dealing is dealing export fish
fish distribution style, ' | frozen fish only, change |and frozen fish, and
distribution | and increase of fish | of distribution style wilt | change of distribution
system distribution will be | be necessary to newly style will be necessary to
expected. deal fresh fish, newly deal fresh fish.
Necessary | Construction cost | Construction cost is low | Construction cost is low
component | is high because of | because reclamationis | beeause cold/chitled
and necessity of unnecessary, but

storage, ice making
plant, etc. are
UNNECESSary.

Intention of

There is a very

Most of the site was

it is too far as a fish

Grenada sirong demand to | returned to Port market in metropolitan
governm'nt | construet a new Authority. It is said area, and ageeement of
market on Melville | impossible to the government of
Street. expropriate the land (Grenada cannot be
again. obtained.
O X X
Total The most suitable | No land available Too far from urban
evaluation | site center
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2-2-3 Basic Policy of the Project

(1} Outline of the Pfojecl

Based on the above-mentioned contents of the request and results of the

discussions, the lollowing facilitics and equipment will be the object of the study

as component of the Project.

1y

2

Facilities Component
O Reclamation

@ Revetment

@ Landing Wharf

@ Breakwater

® Fish Market Facililieé_
Ice making/storage 'p}ént, Fish retailing counters, Cold slorage, Materials
store, Fish handling space, Fish culting room, Market management office,
Sanitary room (Toilet, Shower), Lockers for fish retailers, Machinery room,
Rainwater reservoir tank -

©® Fishery Development Center

@ External Facilities

Parking lot, Access spaces on the premiseé, Lighting equipment

Component of Equipmeni
Equipment
Sea water pump, Pushcart, Insulated box, Fish box, Weighing scale, Radio

sets

{2) Basic PofiCy of the Project

The necessity and basic policy of each component of the Project are shown as
, y y ! j

follows.



@ Reclamation
As mentioned in sub-paragraph 2.2-2, suitabfe lanﬂ for construction of fish
markel was not available in urban arca anid vicinity of St. George's, and it is
impossible 1o expand Melville Streot fish market that is located under a clilf
of steep slope. Therefore, it is most appropriate to reclaim the seashore
opposite to the existing fish market in view of convenience of landing and
sales of fish, etc. The s'hape of reclamation will be rectangular, and the longer

side of the rectangle shall be along the existing reveiment.

@ Revetment .
As weslern side of the reclaimed land faces the oceén, concrete revetment
will be constructed on the western and southern sides of the reclaimed land
with a view to prevenling disasters caused by hurricanes, ete. Further,
parapet {wave prolector) will be put on the top of revetment to decrease

overllowing wave.

@ Laridiﬁg Wharf
In order to supply fresh seafood to consumers as's_wiftly as possible, it is
necessary to add the function capable'of.'!anding directly the fresh seafood
caught by local fishermen as a fish market. In addition it is necessary to
consider restoration of the existing jeity that will be demolished for
reclamation. As on the southern side of reclaimed land “St. George’s new
port (tourism/commercial port) Development Plan” and ;‘Urball Arca
Development Plan” are scheduled, ﬁsh. landing function will be constructad

at the wharfon the northern side of reclaimed land,

@ Dreakwater
As the fishing boats that ulilize the landing wharf are small in size, it is
necessary to secure calmness by construcling a breakwater jetty against the
wave coming from northwest. To this end a breakwater will be constructed
on the extension of the west reveiment from the north corner of the

reclaimed land.
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®. Fish market facilities
The size of fish market will be studied based on the recent annual [ish
haundling quantity by taking in the number of retailers now selling on the
street, too. The facilities shall be arranged on the first floor of the building to
be constructed on the reclaimed land in view of profitability and include the

following equipment.

(a) lce m_akingfsl.oragc plant
Use of ice is inevitable for disinbution of fresh fish and reduction of post
harvest loss. Ice plant is a fundamental facility of fish market. Then the
size will be decided corresponding to fish handling quantity of the fish

market.

@) Fish retail counters _
Retailing counter will be designed in order that fishes are displayed cooled
with ice and they can be sold in sanitary condition. The underside
compartment of fish retail counters will be of a structure thai can conlain

weighing scales, etc.

© Cold storage

It is nece.ssary' at a minimum Lo secure and keep the commodily for the
following business day in order to implement a stable supply of fish at
markei everyday. To this end cold storage will be planned and arranged.
For keeping the fish bought by each retailer, fish boxes will be used for

stowing so that each retailer can casily identify his fish.

(@ Materials store
A stowage space to sort out and keep the equipment and materials
necessary for operation and management of the fish. market will be

provided.

(e) Fish handling space

A fish handling space will be provided for the necessity of such work as
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receplion, keeping, delivery to retailers, qualily control by inspection of
freshness, and weighing of the catches landed at the site and the caiches

{ransported by land {rom other landing places.

() Tish processing room
A space to carry oul cud processing of such big fish as tuna and marlins from

among the fishes for retail that finished quality inspection and weighing,

(g) Markel management office
"Total 5 market staffs including the supervisor who is responsible for the
market facililies are  stationed, and they conduct operation and

management of the market. An office space will be provided for these stafls.

(h) Sanitary compariment
Compartments of toitels and showers are provided for fish retailers and

markel stafls,

) Lockers [or fish retaitors
Locker space for fish retailers is provided at entrance of the sanitary

compartment.

() Machinery room
It is planned to install an emergency generator in this preject, and a
compariment will be arranged to install the generalor set and main

swilchboard, ete.

(k) Rainwater reservoir tank

14 is planned to utilize rainwater as low-quatity water for cleaning floor, etc.

® Iishery Development Center
Following compartments that have minimum necessily as function of fishery
development center are planned, and will be arranged on the second floor of

the fish market building.
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(a) Administration oflices
Fishery development center aims at providing assistance and supporting
services to Nishermen and those associaled with fishery, al each stage of
resources managemend, fish production, fish distribution and consumption,
as a base of fishery development and education in Grenada. Office spaces
are provided to manage these business activities.

() Office of business department
Office and data roem are provided for each department of fishing technology
extension, fishery stalistics, fish resources management that are major
service aclivities of the fishery development center.

(©) Conference room
As a space is necessary for fishery pcople to have a conference together at a
time for ﬁshing technology exiension for fishermen, {ishery executives, and
fishery successors, and a conference room is provided for this purpose as
well as for multi-purpose meetings.

{d) Sanitary compartment

Toilet, pantry and locker for the Fishery Development Center are provided.

@ External Facilities

(a) Parking lot and access spaces on the premises
Parking lot and access spaces on the premises are constructed as a public
fish market to facilitate users such as shoppers. Pavement shall be basically
asphah, butl eoncrete pavement will be provided for the space between
landing quay and fish market as well as the space between parking lot and
apron.

() Lighting
Lighting lamps are provided for vehiéles coming in and going out after

sunset and/or before sunrise as well as for security during night time.

Equipment and Materials

(a) Secawater pump
Seawater pump is used for casy cleaning near the landing whaxl and for the

works of taking off fish scales (scaling works).
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(1) Pushcari
Pushcarts are used for transporiation of ice and fish catches at the fish

landing wharf, fish retailing counters, fish handling space, cte.

{¢) Insulated box and fish box
Insulated box: Used for tlemporary stowage of fresh big fish with ice.

Fish box: Used for fresh stowage in the cold storage in the market.

(1) Weighing scale
Two kinds of weighing scales are used for fish retailing and fish handling

work in the market.

(c) Radio set

VHI radio set is prbvided for securing safety of short distance fishing
boatls and transmitling information on situation of catches, etc. Further
SS8B radio set that can conduct long distance communication is also
provided in order to cnable communication with foreign ships sailing

oulside of the Caribbean Sea in an emergency such as marine disaster.
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2-3 Basic Design
2-3-1 Design Concept

The basic design concept of the Projeet is divided into five (5) items, namely,
management plan, layoul plan, facilily plan, implementation plan and
consideratien on local conditions, and the basic design will be carried out based on

the following policy.

(1) Management plan

ln‘ formulating a management plan of the Project, cnough consideration shall be
given to promote activities of fish production, fish distribution and markeling and so
on by utilizing effectlively the Fishery Division’s long experiences, performances and
organization available in the operation and management of local fishery centers
(fish markets).

In the management activities of the Pr’oj'ect, at first the funclion of central fish
market in the melropolitan area that is the largest consumption market of Grenada
will be enriched to encourage activation of domestic fish distribution. Next, the
function of fishery development center that will become the base of fishery
development such as offshore fishery development will be improved and expanded.
Through these activities of the Projcet, “Establishment and enhancement of
efficiency of a system for stable fish supply”, “Resources management”, and

“Improvement of fishing skills” will be plotted.

The Project facilities will be managed and operated under the control of Fishery
Division similarly to the other five fishery eenters in Grenada Island (Gouyave,
Victoria, Duquesne, Sauteurs, and Grenville) by taking necessary budgetary
measures. Accordingly, as to the system for collection of facilities utilization fee (fish
retailing booths, fish landing wharf, parking lot), sales of ice, cold storage of fish,
and other profitable business-items, the existing management system will be

followed as much as possible.
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(2) Layout Plan _

The Project site is on the seashore street of St. George's urban area.  Steep cliff is
reaching the back of the existing fish market building and an additional land space
is not obtainable on shore. Then, land space necessary for construction of the
faci.lil.ies will be created by reclaiming seashore part, and on this site the facilities
will be arranged.  The southern end of the rectaimed land will border on St. Juillee
Street by request of the Government of Gmné(la' related to “St. George's New Port
(Tourism/Commercial Port) Development Plan and Urban Development Plan”,

The basic coneept is that the site should be eﬂ'ccﬁvely laid out with market facilities
to make them fully funclion as the central fish market in the metropolitan area.
Conceretely, the fish market building will be laid out close to the fish landing wharf,
with an access road for land transport between the wharf and they will make a
system to receive fish catches transpcrted both by sea and by land. The traffic line
shall be éeparated from that of general shoppers. 'The western side, which faces
the open sea, a 10m-wide hig}i wave buffer zone will be established from the
revetment, (west-revetment) and the llmildi.ng will be laid out toward Melville
Streot’s side. The buffer zone is designed to serve as an esplanadé where people
usually stroll about. On southern side of the building, a parking lot for shoppers of

the fish market will be arranged.

(3) Facility Plan

As the main facilities of the Project, not only facilities and buildings of fish market
and ﬁshe_ry development center, but also fish landing wharf for ﬁéhing boals, and a
parking loi for shoppers will be constructed. In addition, as various shops border
on Melville Street, a commercial space such as small shopping block is not newly
provided in the Projeel site.  Common spaces to be used as pedestrians’ path will be
paved with materials that will allow casy repair, maintenance as well as continued
amenity. Therefore, parking lot and roads on the premises will be paved with

cither asphalt or concrete in view of durability,

(4) Implementation Plan
For drafting the implementation plan full cooperation with the Grenada side is

necessary.  Close communication with the Government of Grenada will he



established so that particularly such measures as the reclamation site prepavation,
securing of temporal stockyard for construction works, removal of existing facilities
such as jetly (including securing of substifute land for fish landing jelly as safety
measures and fishermen’s convenience during construction), securing of alternative
traflic route during the construction periad and measures for existing fish markel

users ave conducted withowt problem.

As the project is quite large scale civil engincering and building works implemented
at the site adjacent to the urban area, cleaning and safely will be fully controlied at
the construction site and nearby access roads.  Civil engineering and building work
will be implemented at different timing. As a measure for land subsidence,
building work will start with an interval of about 3 months after reclamation work
is finished. Also concerning the earth for reclamation, materials of good quality and
good uniformily will be used after enough investigation of quarry. Further, close
consultation with Grenada side will be conducted on grasp of entire progress of work
and content of work during the preliminary period so that a big delay in the progress

of work due to rainy season may not occur.

(5) Consideration on the Local Conditions
1} Nalural conditions

@ The weather conditions are high temperature and high humidity. Each facility
should be designed by taking ventilation and lighting into full account
(consideratlion for ventilation and lighting in the bilildiﬂg as well as sun shields

against daytime sunshine, etc.).

@ Grenada Island has a mountain range of 600-700m high. “The annual
precipitation in the mountains is more than 4,000 mm, while in the coastal area
as little ag 550mm in dry scason. (ILis 1,150mm in rainy season, twice as much as
that in dry season). Taking that into account, rainwater should be coltected and

used for miscellancous purposes.  Scawater will also be used effectively to wash
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fish landing whayf and other places where salt-corrosion is not expected.

@'The Praject site faces the ocean and is affected by sea breeze,  Accordingly salt-

proof building materials and equipment will be used,

@ 'The reclaimed land level shall be high enough allowing easy drainage, and

correspond to the submergence and the highest wave caused by cyclone, etc.

®The I)roj_écl site front faces the ocean, but the ocean area is relatively calm,
Public sewer system will be utilized so that fish wastes and waste waler, elc. may
not pollute the seashore. In addition, with regard to existing meat market that
drains to the Project site, Grenada side will be responsible for taking measures to
drain to the puﬁlic sewer lines. (The measures to connect to the public sewer line
is necessary by the National Waler and Sewerage Authorily, Sewerage
Regulation 1993)

2) Social Environment

(DThe Project site adjoins the fish landing jetty for coastal fishermen, fish market,
meat market (including a slaughterhouse), various shops (restaurants, shoe shops,
boutique, gas station, grocery, ete.), road-edge 'g‘enera‘l parking lot / standby place
for bus and taxi. The tayout plan shall keep the function of these existing
facilities around the Project site and sha]l suit the St. George's Development Plan

by the Government of Grenada.

@ Generat view of the building will be designed to agree with the environment, e.g.,
suilable malerial, color, shape, ete.  St. George's is a city on a slope and fdees
seashore, but there is no place where citizens can stand on water front except the
existing landing je’lty of the fish market. As the existing jetty disappears by
reclamation, the Project shall consider that function of the planned landing whar{
is expanded as a space to commune with water as much as possible. Further, easy
maintenance is technically the first condition as the building facilities that face

the scashore, but the surrounding scenery will be taken into full consideration as
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public facilities in the urban center.
3) Conslruction Condition

@D The UK and the USA regulations and standards are mainly adopted for the
design of building and civil engineering struclures.  In addition to them CARID
CODE (Caribbean Building Standards) is also adopled.  In the construction of
the Project facilities, the design will be made by referring to these regulations,
based on .Japane'se Building Standards and Japanese Civil Engineering Design
Standards. Further as to the environment standards for drainage of dirly water,
ele. local standards will be adopted according to the resulls of the discussions with
the CGovernment of Grenada. In addition public sewer system has been
constructed in St. George’'s. The Project site is included in the restricted area,
and also the Project facilities will be designed in conformity to the Sewerage
Regulations 1993.

@ As to chlorofluerocarbon refrigerant there is no vegulation for its use now i
Grenada. Because it is thought that the use of the substitute chlerefluorocarbon
or ammonia is quesiionable in terms of maintenance/operation of the plant from
the viewpoint of the local technological level. R22 that is permitted to use

internationally till 2020 will be used as refrigerant.

@ Skilled engineers are nol many in construction and marine engineering
businesses in Grenada. As the past cases show, they were recruited from
neighboring countries whenever needed.  This is a construction situation

common in the Westl Indics.

@ Materials such as sand, aggregale, and earth are available in the country, but
steel materials (for building and civil engineering), pipes, and other construction
materials are dependenl on import, and are nol always sulficient in quantity.
Locally procured materials will be used as much as possible, and those dilficult to
be procured locally shall be imported from Japan or the third countries, alter

comparison and examination of the procurement cost, ete. are condueted.
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® Utilization of local contractor, materials and equipment
The local construction companies in Grenada have much experience in publie
works, etc. Their uiilizalion as sub-contractor as well as positive employment of

tocal workers will e considered.
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2-3-2 Design Condilions
(1) Fish Market Building and Fishery Development Center
b Fish market facilitics

Fish market facilities consist of fish retailing counters to sell fresh fish, and ice
making/storage plant, cold storage, fish handling space, market management
office, materials store, sanitary rooms, lockers for fish retailers, and so on as the
backup facitilies to support the fish retailing activity. Among them the base for
setting up the size of fish retailing counters, ice making/storage plant, cold storage,
and fish handling space that will be changed according to handling quantily of fish
is shown as follows.

The fish market will operate 300 days except on Sundays and holidays. The
annual handling amount of fishes at the Melville Street fish markel is estimated as
150 tons per year which is the average of recent years and the expeeted saved
amount by reduction of post harvest loss.  Post harvest loss will be reduced for the

following reasons:

{a) Efficient landing
Exisling fish landing jeity is not adapted to sufficient water depth, and restricts
fishing boats to enter. The ﬁsli calches on medivm-sized boats and by-catches
- of tuna long-liners are landed at Grand Mal or other fish landing places, then
distributed for the Melvﬂle Street fish market consuming much time and
freshness in a markeling and distributing process.  With the development of
fish landing wharf at the Project sile, aritisanal fishermen’s caiches will be
landed directly and swiltly to the market which has rather big consuming

demand for fresh fish.

(b} With the environmental development of the market, fisheries will be sold in
sanitary condition to increase shoppers. As a resull, fish consumplion is

expected to rise while velume of fish which have been unsold and wasted will
fall.
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(© Ice making and cold storage plant
As the existing fish market has no ice-making equipmént, it has been brought
from GCFL in Grand Mal, 5km to the north of the site. But sufficient ice is not
secured for the fish amount. Although they have a cold slorage, fishes are
piled in bags and/or in bulk as the market space is very small and limited,
forcing it lake time Lo have fishes in or out of the storage, which is inefficient in

terms of freshness/qualitly preservation,

It is difficult 1o estimate the amount of post harvest loss which will be saved by the
Project. As explained in the ficld survey, more than 300 tons of fish catches are
wasted annually in Grenada, but 10-20% of the loss will be improved; exactly, 50
tons will be saved.

Based on the above, the handling amount at the new Melville Street fish market is
estimated at 200 tons (150+50 tons).

@ Fish retéiling counter
The service space for .custo_mers of the fish retailing counters in the existing fish
markel is of U-shape of width of 3m, depth offlm; and extension of 11m =3+44+
4m), divided inlo total 13 booths consisted of 8 booths (with 4 booths on each side)
and 3 booths on the back straight line portion and 2 booths on the corner. Two (2)
booths on the corner are inconvenicnt because of restricted service space, but
almost all of the space is used eireryday'. An exclusive space for one fish retailing
counter is about Im by Im, a cutting board of 30cm wide with the same length,
and a sink for washing on the rear part of the bath sides, and then the storage
space for fish, elc. that are not displayed on a retailing counter and the space for
retailer Lo stand are less than Im.  Therefore, the atea per one fish retailer is 2.0
~2.5 m under the bresent siluation, and this figure will be also used in the
Project. Further the rear space behind retailers needs to be kept for passage to

enable constant bringing infout of fresh fish commodities by pushcart.

The lotal number of fish retailers in the Melville Street fish market is 42. The
breakdown is 15 permanent venders doing business roughly everyday, 20 jacks

venders handling beach seine eatches, 3 conch venders selling shell fish, and 4
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vehicle venders coming for sale by car from Gouyave and other fish landing places.
Beach seine is oporated not everyday bul roughly once every two days. Conch
venders are not selling now inside the existing market due to quality problem, but
need to be inchuded in the Project bhecause the quality is being improved gradually.
Vehicle venders are supplying more quaniily of fishes directly to hotel and
feslaﬁrant. etc. as broker rather than fish vetailer, Itis not necessary to prepare
any retailing booth for the vehicle vendors.  In the Project a fish retailing connter
shall be provided Lo cach of permanent venders, and 15 counters shall be prepared
to jacks venders and conch venders, Accordingly, the total number of retailing
booths shall be 30 as follows.
Table 2-3-1 Number of Fish Retailing Booth

Remarks
Classification Number of Fish ( Fulfitiment  Rate to the
of Retailing Booth nuinber of fish retailers at the
Wi hR A 1 existing Melville Street Fish
ish Retailers (plan) Market)
Permanent Vender 15 _ 100%
Jacks Vender and
Conch Vender 15 G5%
Total 30 T9%

@ lce Makirlg!St.orage Plant

(@) Volume of ice
'The fish handling quantity in the Melville Street fish market is estimated at about
200 tons per year. The landing quantily at the'Projcct sile is about, 100 tons per
year. Other than these, the fish stored temporarily by insulated boxes in the
market facilities is 90 tons. ('Temporary storage will be carfied out by 2 insulated
boxes each of which has 750 litters capacity; 0.15 tons / dayfbox X 2 boxes = 0.3
tons / day, 0.3 tons / day X 300 days / year =90 lons / year. ) The quantily of
these fishes is total 390 tons.  As ice is required in each step, this 390 tons of fish
is to be used to determine the volume of ice required. ‘t'he neeessary volume of ice

for this quantity of fish is 390 tons from the calculation by selting the ratio
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hetween fish and ice as 1:1 based on the FAQ standard is 390 tons, too.  Morcover
the necessary volume of ice is total 465 tons per year, when 75 tons of ice as the
general demand (5kgs/person X B0 persons = 250kgs! day, 0.25 ton/ day X 300

days / year = 76 tons / year) is included.

_Usagoe Quantity of fish (lon) Volume of Ice (ton)
Fishing (solely fishing Loats on the site) 100 : 100
Figh market (for retailers) 200 200
Fishing rharkel (for backup seclion) 90 90
General Demand . - 75
Total 465

(1) Capacity of lce Making Plant
Necessary volume of ice per day is 1.55 tons, {465 tons /300 d‘:ys = 1.55 tons /day)
¥rom this result the capacnty of ice making plant shall be about 2 tons ver day.
As the range of fluctuation of catch t'hroughout' year by ﬁsi:ing season is big in
Grenada, it is planned to provide 2 units of ice making plant of 1.0 ton / day
capacity in view of maintenance in order that it is possible to supply ice even at the

time of mainlenance, inspection, and repair.

{c) Capacity of Ice Storage Bin
The proper capacily of ice storage bin is 2~4 days portion of daily ice making
capacity by FAO standard, etc. In the Project the size of ice storage shall be 6

tons equivalent to 3 days portion of daily capacity of ice making plant.

'I‘abh;, 2-3-2 Particulars of lce Making/Storage Plant

Item Conient Remarks

1. Required Volume of Ice about 465 tons per year | Nete:
i Owing to a big fluctuation of fish
catches through year and

2. Capacity of lce Making | about 2.0 tons per day

censideration for maintenance,

Mlant plural number of the plant shall be

provided.
3. Capacity of fce Storage 6.0 tons
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3 Cold Storage
The purpose of cold storage in the fish market of the 'roject is to sceure and store
the fresh fish commoditics for sales on the following day prior to the day of sales.
it is vequired to store about 0.67 tons (=200tons / 300days) on average per day
from the handling quantity of aboutl 200 lons per year of the fish market.
However, as the fish handling quantity of the market in high seasen is 2 limes
(1.37 tons) of the annual average because of big monthly fluctuation throughout

year, the storage capacity of the cold storage shall be 1.50 tons.

Further as the purpose of the cold storage is for relailing, ihe stowage in the cold
storage shall be in principle by fish boxes to fdcililate delivery of Hsh, and an
appropriate working space in the cold storage shall be secured. Similar to the
above-mentioned ice making plani, the cold storage shall be divided inlo 2
compartments, because of a big fluctuation of {ish handling quantity throughout
year as well as eonsideration for enabling the operaiibn of the remaining one
compartment cven .in case of the suspension of operation of one compartment for
repairfinspection in terms of maintenance of the equipment. Kurther, freczer is
judged unnecessary for the fish market facilities of the Project, because the
production and sales of frozen fish are carried out by Grenada Commercial Fishery
Ltd. (GCFL). However, if frozen fish is released by GCFL for domestic
distribution and sold by the retailers of Melville Street fish market, the cold

storage shall be possible to have a temperature of — 15 degrees C for frozen fishes.

@ Fish Handling Space
The backup section of the fish market implements those works such as reception,
storage, delivery to retailers, qualily control inspeclion and measurements of the
catches from fishermen landed at the site as well as the catches from other landing
places transporied by Jand. This fish market handles various kinds of fish
ranging from small coastal pelagic and demersal fishes to big oftshore highly
migralory fishes. The size of the fish handling space is set up by using the
average hgures during 10 days among January and February in 1995 when the
biggest fish laﬁdi’ng on the Project site was recorded for the pasi 3 years. The

handling quantity at the fish handling space shall be 0.93 tons /day from the
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following table.

Table 2-3-3 Biggest Fish Landing Records in Lthe Past

(T'wo Consccutive Months)

L ~ Unit: KG Highest 10 UnitKG
1985 . 1995 [©) 1,641

Day |Jan |Feb { Day |[Jan . |Feb @ 1,005

1 0] 243| 16| 27 249 @ 936

2 o} e8| 17 792] 183 0 |@ 878

3] a3s9| 49| 18 sis] - o &) £58

4| e32f o 19 492 0 ® 848

5| s371 o 20§ s516] 469 )] 847

6] e49; 88| 21 158) 577 192

71 13 o 22 218|627 €)) 178

8| 72| e18] 23] toos} 265 {0 121

.8} 261 423] 24| - s25] 508 Total 9321 kg | .

10] 1641] o3s] 25 878| 311 Average 932 kg

i1] 847} 440 26] 178l o '

12| a0 o} 271 451 o

13| .634] 04| 28 n 0

141" 134f 314] 29 70

15 o] 1s4] 30 305

31 580} -

TOTAL 14723 87114

2) Fisheries Development Center

The office space neccessary for the aclivilies of fisheries development center
includes Center's Director room, space for General Affairs Department
(Receplion/Secretary room, Office of General Affairs/Accounting, Office Store),
space for business depariments (Fishing Technology Extension Dept., Fishery
Statistics Dept., Fish Resources Management Dept., Data room), Conference room,

Sanitary room (Toilet, Pantry, Locker, ete.).

The number of staffs is total 14 based on the following breakdown as mentioned
below. The conference room shall be of such size as accommodating about 35
persons to seeure the space enabling the participation at time in technical courses

for fishing of 10% of aboul 350 full-lime fishermen in St. George’s parish.
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Name of Depariment. Numberof Stafls. .

Center’s Director Room t
General Affaies Departmoent 4

(1 for Receptionist/Secretary, 3 for General Aftairs/Accounding )
Business Depariment 9

( 3 cach for each Department)

3) Parking lot

In the Project about 30 ears corresponding to the parking space on the road shoulder
in front of the Project site that will disappear by the construction of the new fish
market will be accommodated on the parking lot for visitors inside the reclaimed

land.
Parking capacity

Number of cars - 30

Dimension of one parking  :3m X 6m
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(2) Fish Landing Whar{

1) articulars of fishing boats

The number of fishing boat in the St. Gebrge's arca ( St. G) is ninely seven (97).
Among them, ffty nine (59) fishing boats are allocaled in the Project avea. The
number of fishing boats which ultilizes the new fish landing wharf at the project area

is determined as Nifty cight (58), excluding one (1) seine boat. The particulars of

fishing boats are summarized in the following table.

Table 2-3-4

Particulars of Fishing Boats

Main dimension

Boat type No. of Doats ]
| Length (m) Breadth {(m) BPraft(m)
OBM: Small sized 17 6.0 1.5 0.7
outboard motor
boat
OBM: Middte sized 29 2.0 2.1 1.2
cutboard motor
boat .
IBE: Middle sized 12 20t012.0 211024 1.2tc 1.8
inboard engine beat | o
Total 58
2) Wharf length

The functions for the wharl are, n genera] , landing, preparation, resting and refuge.

In this project, the necessary function of the proposed wharf is exclusively landing of

fish catches among the above functions. This is because that the exisling jetly, at

present, is used exclusively for fish landing and most of the fishing hoats goes back
to their home beach soon after finishing the landing of their catches. All of twelve
(12) number of middle sized inboard engine boat shown in the Table 2-3-4 are tuna
long line fishing boats, and its landing at Melville Sireet fish market is by-calches
(which are not target species of their fishing) only and irregularly. Therefore, it is

not necessary for the new wharf o take into consideration for the landings from long

line fishing boats,
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The requived wharf length, therefore, is totally 3bm for 46 fishing boats, which

consists of 10m for 17 small sized outboard metor boats and 25m for 29 middle sized

outboard motor boats as shown in the following table.

Ior determination of the wharf length, the rotation of the fishing boat for landing

fish catches at the wharf is assumed as 15 minutes and the working time is set as 3

hours, which is two {2) hours in the morning and one (1) hour in the aflerncon from

the result of hearing survey at the high fishing season. Then, the number of rotation

is oblained as follows.

Number of rotation r = 3 hours/ (0.25 honrhiime) = 12 times

‘Pable 2-3-5

Required Wharf Length

ey Requirement .
Hoat sizo Requfro length{m} Berth length Average number | Roltation of berth
ILr=NirxL {m) of boats per day (times/day)

g 1=1.15x1 {number) ¥

ODBM: Small sized

outboard  motor 10 6.9 17 i2

boat o e
ORM: Middle

sized  cutboard 25 10.4 20 12

motor boal — - —
Total 35 16
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2-3-3 Basie Design

(1) Civil Structure Plan
1} Design condition for civil structure
The design condition for civil structure is as follows.

@ Design standard _
Design standard for the structures in Grenada is 'fundamental]y based on the
Caribbean Uniform Buil_diné Code (CARIB 'COD_E). For the civil structures, the
available code of CARIB CODE is applied as practical as possible, and the Japan’s
Design Standards, which are commonly applied for the past projects, shown below
are also considered for design of civil siructures.
a. Design Standards for Fishing Port Facilitics in Japan :

Japan Fishing Ports Associalion
b. Technical Standards for Concrete : Japan Sociely of Civil Enginecers
¢. 'Mechnical Standards for Porl and Harbor Facilities in Japan ;

Japan Ports and Harbors Association
d. Technical Standard for Soit Test :

Japan Socicty of Soil Mechanics and Foundation Engineering

O Water level

Based on the resull of investigation, design water level is as follows,

MHWL CD+0.50 m

MWL CD+0.34m

MLWL CD+0.12m |

CDh* C+0.00m (*CD: Chart Datum)

The elevation of existing jelty is +1.0m and the average height of the Melville Street
is +3.0m.

@ Wave

In general, the wave condition at the site is calm except the time of hurricane and N
to W monsoon season in November to February. For design of the structure of the
site, wave of hurricane is applied comparing the wave force of N to W monsoon wave.

NW waves were observed during the basic design study at the site, and it was found
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the incoming wave from NW direction would generate propagating wave along
wharf{ and make difficult Lo berth along the wharf for small sized fishing hoat due to
propagaling wave. The study for preventing propagating wave along whar( should
be studied for NW waves.

a. [Hurricane wave

For the selection of hurricane wave, hurricane data, which passed near or around
Grenada during latest 30 years, was collected to examine the wave, among which
waves attacked at the site are analyzed.

The sigm‘ﬁcaht offshore wave for cach direction was estimated by determining the
effective fetch distance, applying the Wilson Method. Computer is used for the
estimation. The relation among wave height and period was determined by
analyzing the significant formula among these factors. The wave condition for cach
recurring period was estimated by formula of distribution of probability. The
recurring peviod of the design wave was delermined as for 30 years considering the
life and type of the structure, economical point view and similar coaslal structures
in the Caribbean area. Design wave condition is applied from the study and
calculation of wave transformation in shallow waler area for hurricane waves
considering the boundary condition and the transformation of approaching wave in
front of conslruction site by a numerical model. The applied model is the one based
on the Conservation Equation of Energy Flux Methed by Karlsson (1969), that
calculates the transformation (refraclion, diffraction and shoaling), of mulli-
spectrum irregular wave. The wave condition such as direction and height of deep
waler waves and equivalent deep water waves for 30 years recurring wave are as
shown in the following table.

Table 2-3-6 Estimation of Characteristic of Wave
Offshore Wave Wind wave Swell
Direction WSWI| W JWNW]| NW |NNW; N NNW| N
Deep waler | Hus 24m f 26m | 27m | 28m | 28m | 29m | 29m | 29m
wWaves Tin 6.0s 6.3s 6.5s 6.0s 6.7s 6.8s 11.4s | 98s
Equivalent His 20m | 24m | 25m | 24m | 1.8m | 1.2m 1.2m | 0.9m

deep  water | Wave
268° 274° 289° 209° 306° 309 208° 303°

waves (Ha) dir.
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Wave from NNW to N direction is coming into the site, but the angle of incoming to
the site is almost parallel with the water depth line. Consequeritly the equivalent
deepwaler wave become small due to the refraction. The maximum equivalent
deepwater waves is, hence, from WNW direction and its height is 2.5m and the
period is 6.6 see. The wave against the steucture is estimated considering the
changing wave height according te the change of depth of sea. The coefficient of
wave height at the location of siructure against equivalent deepwater wave is 1.1.
The design wave height (i) in front of the structure is 2.8m #H=11xllo'=1.1x
2.5m = 2.8 m). The period of wave is 6.5 sec., which is same as that of equivalent
decpwaler waves.

a. Wave from NW direction .
Wave, which 'comles into the site by NW monsoon wave, is considered as waves
which is generaling by the monsoon wind of 7 m/sec, fetch of 45 km and duration of
6 hours. In this wind condition, the wave height and period are estimated as follows
by SMB (Sverdrup, Munk and Bretschneider) method.

Wave height H =0.Tm

Wave perioﬁ T = 3.3 sec.
This wave is applied for the study of calmness at the landing wharf against the
breakwater. The date of the frequency of wind, including NW direction, is not
found in the country. Therelore, according to the available wind observation date
around Caribbean sea, the frequency of wind from S to N is estimated as follows.

Table 2-3-7 Wind data _ (Unit: Frequency)
0~4 | 4~7 | 7~11 |11~17|17~22 | 22~281 28~34} 34~41 | Total | Ratio
Direction ]
8 i1 3t 31 28 il 7 0 ol 119 386%
sW 7 11 1 7 3 0 0 0 35 11.4%
W 1 7 7 0 0 0 0 0 18]  58%
NW 1 7 7 7 7 0 0 ol 32 10.4%
N 13 15 15 28 28 3 0 3l 104 338%
Total 37 71 61 70 49 11 0 3| 308] 100.0%
Ratio 12.0%] 23.1%| 21.8%] 22.9%| 15.9%| 3e6%] o0.0% 1.0% 100.0%

Source: Sailing Direetions for the North Atlantic Ocean by Defense Mapping Agency
of United States of America, Third Edition 1988.
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The frequency of wind which is applied for the study of breakwater is very high as
22.7%. 1t should be studied the allocation of breakwater against this wave at the
landing wharl.

@ Seil

The soil condition at the sea bed of the sile is sandy soil which includes good coral
material. The settlement of the sea bed by the filling or reclamation is not expectled.
‘I'he soil condition is determined from the result of soil investigation as follows.

Average depth from sea boltom 0~1tm 1~3m >4m
Average N-value b 10 >20

® Seismic Force

ILoad (load which is shown in the Part 2 of the Section 3 of the Caribbean Uniform
Buildin'g Code: CARIB CODY, is seismic force due to eartliquake) is for the staﬁdard
seismic load which is _app]ied for determining the seismic force (1) to the building
structure. 1—!owéyer, the standard is considered for this Project beeause the standard
is applicable for hoth building and civil siructure. This standard is modified seismic
method which considered the independent seismic period of structure and the force

is applicd against its own weight (W)}, considering the site condition as follows.

H=K'xW=(Z-C-1+S8-K) xW

Whoere,

Z : Numerical coeflicient related to the Seisnlicii,y of a region. 0.5 is
applied for Grenada.

C : Numerical coellicient natural period of structure as specified
1(1547T). 0.12 is applied.

I : Occupancy importance coefficient. Hospital(1.5), meeling
facilily(1.2), others{1.0). 1.0 is applied.

S : Numerical coefficient for site-structure resonance of sub soil,

Max.Cx S £ 1.4is applied.
K : Numerical coeflicient related to structural type. 0.8 to 2.0 in

general. 2.0 is applied for gravity type structure.

Then, K=2Z-C+-1 -K-+-8=0.14
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® Operational condition
a, Size of boat (Parlicular dimensions)

Symbol Boat type Length(m) Breadth{m) Draft(m)
OBMs : Small size outhoard motor boat 6.0 | ) 0.7
OBMm : Middle size outboard motor boat 9.0 2.1 1.2
IBE  : Middle size inboard engine boat  9.0~12.0 2,1~24 1.2~138
b. Berthing speed : 0.5 m/sec.
c. ‘Traction of fishing boat : 1.0 ton
d. l.oad factor (Normal) : 1.0 ton/m?
e. Load factor (Earthquake)  : 0.5 ton/m?
f. Load factor {HHurricane) : 0.0 ton/m?
@ Characteristic of construction material .
Unit \.\'eight Angle of
Material (ton/m?) internal friction Remark
’ (degree)
Siructural steel 7.85
Reinforced concrete 2.45
Plain concrete 2.30
Cement mortal 2.20
Timber 0.80
1.8 (above watér level) 3b Backlilling material
Sand and aggregate _
1.0 (below water level) 35 Backfilling material
Geaval 1.8 (above water level) 30 Backfilling material
1.0 (below water level) 30 Backfilling material

‘Conslants of steel
Young's modulus
Shearing modulus

Yoisson's ratio

Coeflicient of thermal expansion

12,1 x 10°kg/em?
: 8.1 x 10°kg/em?
: 0.30

2-36

:12x 1087 C



@ Allowable stress

The allowable stress for the design of the structure is as follow hased on the Design
Standards for Fishing Port Facilities in Japan.

a. Reinforcing bar

King of reinforcing bar : SD295 (JIS)

Allowable tensile stress in general (kgfem?) : 1,800 kglem?
b. Reinforcing concrete

Standard dbsign strength : 210 kglem?

Allowable bending compressive stress : 70 kglem?

Allowable bond siress 14 kglem?

In case of earlhquake is considered, the allowable stress can be increased by 1.50.

2) Study on the Type of Civil Structures

@ Reclamation {land [iNing) method _

Based on the bathymetric data, the average depth al the proposed reclamation area
is about 2m. And from the available soil data of the geographic condition of the sea
bottom where is 200m off from the shoreline and water depth of —10m, the surface
material about 18 to 20m thickness from sea bottom is medium to coarse coral sand
layer and under this layer, there is coral layer, which is considered as the firm
foundation layer.

Judging from the sub soil condition, two reclamation methods are proposed as
follows.

Plan-A: Reclamation (filling) ‘with sand;v‘ material: Revetment is built
around the reclamation area and filling inside with sandy material

Plan-B: Platform with pile foundatlion: Revetment is buill around the
reclamation area, same as above, and concrete platform is made on
the foundation piles.

As the above Lwo plans are compared from the function, design, construction method
and economical point of view as shown in the following table, Plan-A (the reclamation

with sandy maierial) is recommended.

2-37



Table 2-3.8

Comparison of reclamation method

Plan-A : Reelamalion

Plan-B ; Platform

Description . . . ‘
with sandy material with pile foundation
Parapet 45m Concrete Black Parapet 44.5m  Coacrele block
\‘L
‘\ / 3.0 Concrete shab +3.0
Section Concrele mat K Concrete miat 7T T
Rectamation
_y MWL 50 _&_ sl g MIWLI050 : 1]
) _% Foxmdatio:_rslk)\w\ ’ /Foundaiion rubble _——\:Iw\
L { Lx A " | A A2 Foundation
Exsifing seabed '\\ Exsiting seabed ple
Revetment is huild. Rovetment is built,
Basic The inside is filled with sandy { Concrete slab is placed on  the
Concept malerial foundation piles,
Suitability | The depth of the arca is shallow | It is hard to drive piles due to boulders
For and sea bed material is suited for | and hard layer under the sea boltora.
geological | the reclamation.
condition
There is quarry for filling material | Foundation pile and cement are not
near the site. _ ' available in the country and must be
Material Malerial is available in large | imported.
availability | quantiiy. The prevention for corrosion is
Cost of material is low. necessary.
It is very simple construction { The heavy equipment is required to
method to franspori and compaci. | import.
No special equipment is needed, The work is complicated and needs
‘The preparation time for the | good experience.
. constlruction is short. Most of the work is carried cut on the
Construclion . .
Access to the site is difficult due {o | sea,
method

the narrow road.

The construction activity may be

limited due 1o the traffic condition.

The preparation for the pile driving
needs longer period.
l.arge temporary

stockyard  is

required,
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11tis easy for the building work to | Tt is difficult for the building work on

. excavale and make undergeound | the conerete surface.
Building

construction

system under the platform.

facilities on filling material. It is havd to take anti pellution and

It is easy to arrange the drainage | decomposition  for  water  enclosed

filling material, WAaves.
Wave {orce

No special allention is need | Heavy consideration is required for

beeause no wave comes into the | the wave uplift force for incoming

In order to roduce the wave uplift

force, structures such as breakwater is

required.
Consiruction )
O  lower cost A Higher cost

cost '

Construction
) O  Shorter period A longer period

period .

Evaluation O  Recommend ¥ Not recommendable

@ Landing wharf and apfon layout-

A parl of the north reveiment and the inner side of the breakwater are o be vsed as
landing wharf for the ﬁs'hin'g boats. The height of the wharl'is determined as +1.0m,
which is as same as that of existing jelly. It is desirable to arrange the height of the
landing wharf as low as pessible considering the present conditions of the small
fishing boat. On the other hand, the héight of the reclaimed land, where the market
facility is going to be built, is as +3.0m which is as same height of Melville Street for
casy access of customers and vehicles to the market. '

In order to hift up 2 m height and carry the {ish catches to the fish market, at present,
fishermen use narrow steps and, then, across the heavy traffic road. For planning
the transportation of fish catches, 'l‘o]lowing two alternatives are studied, these are
Plan A: Steps, which is same as present, and Plan B: Slope, which connects between
wharl and market with gentle slope apron.

Two alternatives are compared from technically and economical points of view as

shown in following lable, and Plan-B of slope type is recommended.
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Table 2-3-9 Comparison of Apron

Technical Consideration

Dascription Plan-A:  Step type Plan-B3 : Slope type
. 300 iy 1500
Section 1‘ '1 +10 e 1110 10
Steo "o KA ase Ry T
+1.00 2 +1.00 4
MIHWL0 50 - A MHWLIGS0 7
) Re_tr'mi(;m ' Peclamation
200 ' s 200 soit
T : -—Tvv LA
Foundution rebble Y < )
Existing seabed "xisting seabad Foundation rstble
10 steps of 20cm height ave | The area between quay and fish
Structural | provided to connect the | market is connected with gentle slope.
concept quay and market area. The concrete apron is provided whole

The sfeps are provided

whole part along the quay.

part behind quay area.

&

Improvement

Advantages -

The width of the step arca
is short.

The less reclamation area
is required.

The

movemaent,

short  harizontal
‘The cargo handling is quick
(if special handling devices

are provided).

The handling is easy and quick by

cemploying  simple - transportation
devices such as handcart. (At present,
heavy sized fish catch cause big
problem for handling).

Significant spaces between quay and
building area could avoid pollution for

the building by seawater.

Disadvantage

It is very hard to }ift up fish

product by hand.

It is desirable to provide
handling devices  (davit
ete.).

Cost for maintenance and
management is cssential
for such devices.

Controlling is also required

for devices.

The rmore reclamation arca s
required.

Amount of filling material is more
than (a) type.

Apron must be paved.
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The water front struclure

The water front structurg is low wharl

Construclion is combination of low whar{ | and connected to market with apron.
cost and high revetment. Construction cost is low.
Construction cost is high.
Evaluation X Not recommend O  Recommend

S Revetment

For the reclamation at offshore of Melville Street beach, revetments on north, west

and south sides at the reclamation ave constructed. The water depth is about 3 m at

the ’west revelment.

Two structural types ave compared, which are suitable for subsoil condition at the

project site as shown below. These are Plan-A: Gravity type (Concrele Block on
rubble mound) and Plan-B; Steel Sheet Pile type.

Table 2-3-10 Comparison 0fS.tructural Type of Revelment

Basic concept

Foundation Rubble

Suitability for
geologiéal

condilion

Description Plan-A: Gravity type Pian-B: Steel Sheet Pile Type
(Concrete Block on Mound) e
Farapel Parapet
$.5m _ +45m
Section Concrete Block \‘ 130 \A ’+3'0
Concrremat 7R LS|
MHWL40.50 Reclamation MHWIH0.50 e Ro.d
- = -_— | 1 Filling
oundation Rubble Steel Sheet Pile —— o Stone
o g
'\ Existing Seabedd @ Pile —
Foot Protection Ancherage
Precast comcrete Dblock on  the(Steel sheet pile in front and pile

anchorage at the back are driven and
tied with tie rod. Filling stone is

placed between.

It is suitable for the sub soil
condition (o make gravily type
siructure,

It is hard e drive piles due to
boulders and hard layer under the

sea bottom.
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Material

‘There is quarey near the site,

It is not available at site for steel

availability |Large quantity of material is{sheet pile, anchorage pile, tie rod and
available. steel attachment.
Material should be imported and
cxpensive and take lime. |
It is nécessary to take anti corrosion

. . for steel material.

Any special equipment is required|The construciion equipment should
Construction |for transportation, placing of mound|be transporied from abroad.

Method maferial, It should bLe kept stabile for steel
The works are simple and easy talsheet pile against wave force.
cxecute. It is hard to drive pile al shallow
The preparation time is short. water arca by barge.

The work,.including pile driving,
backfilling, fixing steel attachment
and tie rod, is complicated and hard.
The large temporary work yard is
required.
The  building  construction i
complicated because the anchorage
pile is under the building.
Conslruction O Lower cost A High cost
Cost
Construction O Short period - .5 Longer period
Period
cvaluation O  Recommend X Not recommend

As the resull of comparison, the structural type is determined as Plan-A: Concrete
block on foundation rubble mound which is built on existing sea bed. The material of

rubble mound is available in the Grenada Island and it is recommended to utilized

the lecal material as much as possible. The struclural analysis is based on the

hurricane waves. Al the baek of the west revetment, buffer zone is provided for wave

over topping when hurricane is altacked.
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@ Fish landing wharf

Landing whar{ is consiructed at the north side of reclamation where the water
depth is 1.0m 10 2.0m. The water depth at the wharfis shallow and the height of the
wharf is low for casy mooring for small boats. Since the soil condition is good, the
structural type of wharf is concrete block ptaced on rubble mound is adopted which
is as same as revetment siructure. 'The foundation rubble mound is constructed on
the existing sea bed. The wharl depth is determined considering the 0.3m allowance
than the maximum draft of the fishing boat. The water depths at the wharf are
1.0m for lho small sized outboard motor boat (OBMs) and L5m for middie sized
outboard motor boat (OBMm) as shown below. As for the middle size inboard engine
boat (IBE) of which draft is 1.5m to 2.0m, it is able to berth at the wharfof 2.0m
depth without trouble at the normal sea condition.

Boat type Draftim) Allewancefm) Reguired depth(m)
OBMs : Small size outboard motor boat 0.7 0.3 1.0

OBMm : Middle size outboard motor boat 1.2 0.3 1.5

IBE : Middle size inboard engine boat 1.2 (0 1.8 0.3 1.6t02.1

The auxiliary facitities at the landing wharl is as follows from the type of fishing
boat and its operational condition.

Fender 2.5 m interval
Mooring ring :2.5 m interval
Curb sinstall at the quay

& Breakwater

In order to keep the calmness for smooth operation in the ordinary sea condition at
the landing wharl, breakwater is planned to construct at the extension of west
reveiment to the north side. In general procedure, the limit of wave height for the
small fishing boat 1o operate in front of the landing wharf is 0.3m as shown in the
Design Standard for P‘ishing Port in Japan. Therefore, the required length of
breakwater is decided to deecrease the wave height into 0.3m in front of the fish
landing wharf against NW wave of 0.7m height as determined in the wave condition.
The wave height in front of the wharf is become small according to the length of the
breakwater. As shown in following Figure 2-3-1, in order to get the wave height
ratio of 0.42 ( which is equivalent to €.3m / 0.7m), the required lenglh of breakwater
is determined as 35m.

On the other hand, the inner side of breakwater is also available for berthing fishing
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Loat after reducing the wave height due to the diffraction of wave by breakwater.
According to the study, wave at the area of breakwater beyond 18m from tip of the
hreakwater is reduced less than 0.3m and hshing boat is able to berth. Auxiliary
berthing facilities will be provided at this area for fishing boeat. Slope will be
provided to connected between the wharf apron and breakwater for easy approach of
pushcart to transport fish catches. '

Digection of
jncoming wave
(North West)

Breakwater
350m

Revetmen

e Street

.............

(Distance/Wave kength)
3
Coefficient of wave height

Figure 2-3-1 Required Length of Breakwater

As to resist against the hurricane, the breakwaler is not economical to keep the
calmuess in front of fish landing whar{ because the higher and wider breakwater is
required against the wave of hurricane. ‘Therefore, at time of hufricane and
monsoon season during November 1o February, when the offshore wave height is
more than 0.7m, waves will cross over the breakwater, which height is low, and the
wave in front of the wharl and inside of the port is become too high to utilize the port.
The porl facilities, including fish landing wharf, is not available against these sea
conditions such as hurricane and monsoon waves.

However, for the stability analysis of the breakwater, hurricane wave is applied so
that the structure is stable against the hurricane wave. The structural type of
breakwater is concrete block placed on the rubble mound at the sea bed. The
structural type is as same as revetment and wharf. The high mound breakwater is

not recommendable because the quantity of rubble is too much, longer construction
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period and the fishing boat will nol be able to berth along the mside of the

breakwater,
70m
Sea side g Harbor
side
B +10m tlm e
— LWL 00m
-1.7m Concrete
— - 20m
/&tﬁ( D, T
RS Foundation Rubble

Existing seabed

Figure 2-3-2 Breakwaler on low rubble mound

® Structure of Fish Market Building Foundation

The sub soil condition at the site is sandy material with coral debris (N-value of sub
soil is more than 50 at 9m below  the sea bed). Therefore, it is negligible for future
settlement after land reclamation with suitable filling material which is available
near the site. The filling material is from Qucen’s Park quarry site, which is the
same quarry for the reclamation of the St. George’s Port expansion preject. The
filling material from this quarry is sandy material and has suitable grade according
to the laboratory test result. Filling material at the reclamation area will be
compacted during the construction period to pfevent the future settlement.

Judging from the filling material and construction method the future setilement
will not happen at the reclamation area. As for the struclural type of building
facility, flat Lype foundation is recommended from its high structural rigidity and
good construction aclivity with due consideration of bearing capacity of the area and

structural load of building.

{a) Bearing capacity for foundation at the reclamation area
The soil condition of the material at the reclamation area is sandy and top fayer of
3m thickness from surface has N-value of 5 to 10 and, then, the layer of 2m
thickness below the top layer has N-value of 5. 'Then, the allewable bearing
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capacily at the reclamation ((Qa) is calculated as 6.06 tons/m? as shown below and
the bearing capacity is, therefore, determined as 5 lons/ m?,

Qa=(aCNc+8 7 1 BNrt ¥ 2DINg/(3.0)
=(.06 tons/m?

(Source: Building Standard Law, Architectural Institute of Japan)

(b) Structural type of building foundation
The design verlical load of the column for the fish markel building, which has
4.5m height of the first story and 3.5m height of the second story, is estimated as
210tons.
The dimensional area of foundation is assumed as 38m? for independent type
foundation and 42m? for flal type foundation, then the bearing capacily is
calculated as 5.5 tons/m? and 5.0 tons/m? respectively as shown in the‘following
table.
Therefore, the flat type foundation, which  has within the following table.
Therefore, the flat type foundation, which has the allowable bearing capacity of 5
tons/m?, is applied.

Table 2-3-11 Comparison of type bl'building foundation

Foundation type Vertical load | Foundation size Bearing capacity
(fp ton/column) (A i=1LxR) (b ton/m = fp/A)
(a) _ 5.5(=210/38)2 5.0
Independent type 38=6.16X6.16 (X : Beyond allowance)
210

()

50(=210/42) £5.0

Flat type 42=6.48 X6.48 (O : Within allowance)

As for the construction material and cost for these two foundation Lypes, amount of
concrele and reinforcing bar of flat Lype foundation is more than the independent
type foundation.
ilowever, the amount of form of flat type foundation is less than the independent
Lype foundation,
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The construction materials are, therefore, almost same between these two types of

foundations as shown below.

Table 2-3-12 Comparison of Materials by Lype of foundation

{Per onec column)

Concrete Reinforcement bar Mold frame
Foundation Qy:Ve Qty:w Q'tya Remarks
type (Unit price) (Unit price) {Unit price)
@ Ve=11m? w=65kg/m3 X Ve a=3 m/m3x Ve Slight difference
= 11 = )( AW . <
Independent 65 3X11 biwn wo types.
=715 33
type
Ve=12.6m3 w=60kg/m3x V¢ a=2 mim3X Ve
{b) =60X 12.6 =2%12.6
Flat type =756 =252
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(2 Architectural Plan
1) Eayout plan and Section plan

Concerning the layout plan of the fish market, hall portion of the markel on the
street side shall be provided for fish retailing spacé and service space for shoppers.
The street side (cast) and north and south sides of the fish market shall nol have
walls but made to be used as compartment of open space but covered with a roof.
Half of the seaside area shall be reserved for the backup section such as reception

and storage of fish commodities, and ice making, and shall be clearly separated from

viewpoint of sanitary conlrol.

The fishery development center is separable, too, in terms of funcetion from the fish
market on the first floor. It is placed on the second floor in view of efficient use of
reclaimed project site and is a})l)rdatlle{l direcily by outer stairs. Further, the
layout plan was formulated by the study based on the fish handling quantity of the
Melville Street fish market and that of the necessary area of each facilities. The

calculation was made according to the Japanese Standards used for Fishing Port

Design, in taking the results of the field study into account.

(DFish Market Facilities

(i} Kish retailing counter
Fish retailing counters are U-shaped in order to secure a wide service space for
customers, and it will be tried to enhance convenience in respect of hygiene and
utilization by providing al key points of the wash basin (for 6 sinks) for
processing and washing. Further, convenience for customers will be considered
by providing a processing table (for 6 booths) for scaling in a corner of fish
retailing compariment. As mentioned in Table 2-3-1, it was designed that the
retailing counter contains 30 booths (2.5 m per 1 booth). Then the necessary

area is as follows,

A=n x d+ g=42 x25 + (2.0~2.5) x42 x2.5=315~367(ni)

A: Required fish market arca (ni)
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n: Number of fish retailing booths, ete.

30 retailing booths+ 6 sinks-t+ G scale booths)
d: Requireil arca per booth (2.5 nf)

g: Passage spaces for shoppers g =(2.0~25) x n x d

The fish market Jayoul plan was studied based on the result of above-mentioned

calculation. As a result the total area will be 338 w, calculating from 154 o for
fish retailing, 13 ot for processing (removal of scale), and 171 uf for passage

spaees for shoppers, as shown on the following table.

Table 2-3-13 Floor Area of Iish Retlailing Compartiment

Name of Quarter(Object) {No. of persons) Required area
(m?)
Fish Retailing Compartment 30 fish retailers 154
Fish retailing booth 30 booths (80)
Sink 6 sinks {(12)
Carrying space North and south (62)
Pracessing booth 6 13

(removal of scale)

Passage spaces {or shoppers -- 174
Total 338

(11} Backup section of the fish market
Fish handling space for fish reception and measurement is placed on the
northern side adjoining an entrance for commodilics bringing in.  Surrounding
this fish handling space, management office, ice making/storage 'plant, cold
storage, materials store, fish processing room, lockers for {ish retailers, sanitary

rooms {toilet, shower) will be arranged.

The required area was calculated as follows; for (a) fish handling space, () ice

making/storage plant, {c) cold storage, (d) market management office that are
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the center of the hackup section in Lhe fish market.

(a) Fish handling space

The necessary space for fish handling is about 86 i, total about 98 m including

passages, cfe.

S=N/(R X a X P)
=0.93/(0.012 X 0.6 X 1.5)
=86.11 (rl)

S: Required space for fish handling(lﬂ)

N: Maximum haiidling quantily per day (0.93 tons/day by Table 2-3-11)
R: Handling quantity per unit area (0.012 ions) *See note below.

a: Rate of occupation (0.6)

P: Number of rotation of fish handling

{1.5: Referring to daily fish reception.)

* Note: The base of handling quantity per unit area (R = 0.012 tons/m)
Corresponding (o aboul 63 small reef fishes (length 18cm X height Tem X
weight 200g/fish, area ration 80%)

{reference: Miscellancous fish handling standards in Shizucka prefecture

0.010 tons/m )
Ni=0.8/(0.18 X 0.07) =63.4 fishes

(b} Ice making/storage plaant
The cépacity was examined and dectded as mentioned in sub-paragraph 2-3-2,
with plate ice of 2 tons/ day and ice storage capacity of 6 tons. The necessary
arca for accommodating this ice making/storage plant is about 42 m from the

standard dimensions of the plant.
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Figure 2-3-3 Layout of lce Making Plant and Cold Storage

(c) Cold storage
As mentioned in the sub-paragraph 2-3-2, the stowage quantity of the cold
storage shalt be 1.5 tons by the fish handling quantity in high scason at the
Melville Street fish 1ﬁarket, and the cold storage is divided inlo 2
compartments.
Though cold storage is installed in the existing fish market, il is necessary 1o
improve it because stbwage method is in bulk, which takes time in stowing and
delivery, and temperalure contrel is quite difficult.
Therefore, in the Project this situation ;.s.r_ill be improved by locking carefully at
retail purpose, and by realizing fish boxes stowage casier and more eflicient.
The size of the fish box used generally in Grenada has the outer dimension of
760 mm X 480 mm X 200 mm {capacity of about 0.070 cubic meter = 70
titers), and it éan store Lthe maximum of about 25kg of fish in together with the
same quantity of ice.
In this case 60 boxes are necessary on the assumption of 1,500 kg per day. The
dimensions of the cold storage are set up as follows from the above-mentioned
condition. ‘The Moor area will be aboul 42 i for installation of cold storage,

and working spaces for stowing and delivery, and so on.
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Necessary floor area:

Width; b A m (=2 comparhuentsX&? m), Depth; 2.7 m ({leight aboul 2.2 m)

2 I
]
= )
C\; —
; L |
1 H I 2 (
& 7 ajts TR v
3 1
D | e 7 SR s
Fisll Bokes ) ) g
PLAN SECTION

Figure 2-3-4 Dimension of Cold Storage and Shelves Arrangement

{d) Market management office room
There are total 5 staffs consisting of 1 market supervisor and other 4 market
staffs in the markel. An exclusive office is provided for markei supervisor
who is responsible for é]l the activities in the Melvﬂle Street fish market.

Other staffs use one general office arranged next to the market supervisor's

office.
Job Content Calculation Base  No. of Person Space .
Market Supervisor 9.0~20 m/person 1 10m< (9~20 ul)
Market Staffs . 4.5~70 miperson 4 14 f < (18<28 uf)

(Calculation base: Architectural Institute of Japan, Building Design Data Book 4)
The layout plan was studied on the basis of the above-mentioned calculation.

As a result the area of the backup section of the fish market will be designed

with 338 nf as shown in the following table,
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Table 2-3-14 Fish Market's Backup Section Area

Name ol'Quaflcr (Object) (No. of persons, elc.) Required area (1) |
Ico making/storage plant 42
Cold stoorage 42
Fish handling space 98
Materials store 23
Iish processing room )
Market management office b 24
Market supervisor's office ) 4{0)]
Stalfs office (4) a4
Sanitary room 47
Toilet, Shower {30 + 5)poersons (35)
Locker for ﬁsh retailers (30 setls) (12)
Other co:npartments 53
Emergency generator room (23)
Switchboard room (20)
Outer store (10)
Total 338

@ Fishery Development Center

The _bompartmen_t_ of the fishery development center will be arranged on the
second floor in a lump. . The access to the fishery development center shali be on
the roule to the entrance through upstairs open terrace by providing an external
stairs on the parking lot side.

As to the internal layout, a water tapped sanitary rooms {loilet, pantry) is placed
in the center surrounded :by cach room, and lighting and ventilation of the
surrounding rooms will be considered. ‘The rooms are the fishery development
center’s Director room, Receplionfsecretary room, Office of general
affairsfaccounting, Office store, and each one Office room for 3 business
departments (Fishery technology extension, Fishery statistics, and Fish
resources management), Data room, Conference room, above-mentioned
Sanitary room, and so on.  Furlher, the northern side exit is equipped with a
balcony of aboul 1.0m wide and external stairs that are used as an emergency

evacualion route.



The area caleulated by the standard oftice floor area based on the number of
personne}; and the detailed organization and conlenis of the service activities of

the fishery development center are given below.

Job Content Caleulation Base | No. of Persons | Floor avea

Center’s Director 16.0~25.0 m i 15.0~25,0 ni
General Affairs Department | 6.0~9.0 nd 4 24.0~36.0 m
Business department- 1 9.0~20.0 m 3 27.0~60.0 m
Business department- 2 9.0~20.0 i 3 27.0~60.0 m
Business department- 3 9.0~20.0 11 3 27.0~60.0 m

{Calculation base: Architectural Institute of Japan, Building Design Data Book 4)

The layout plan was studied based on the above-mentioned calculation results,
and it will be planned with the total area of 338 uf including the offices and
conference room of the fishery development center.

Table 2-3-15 Area of Fisheries Development Center

_ Ne. of Required Area
‘Name of Quarter (Object) Person (m)
Center’s Director Room 1 36
General Affairs Department Total 4
ReceptionfSecretary Sect, (1) 9
General AffairsfAccounting Sect. (3) 23
Oﬂ‘lee Store C . 12
Business Department Total 9
Fishing Téchnology Extension Dept. 3 33
Fishery Statistics Dept. (3} 29
Fish Resources Management Dept. 6] 33
Data Room 25
Conference Room (for 35 persons) 63
Sanitary Room, Passage, ete.
Toilet, Pantey, Locker, cte, 23
Entrance/Exit, Corridor, etc. 52
Total 338




2) Structural Plan

D Standards for struclure design

British Standards (BS) and USA Regulations are mainly used concerning the
building and structure designs. There is also CARIB CODE {Cariblean Design
Standards) stipulated by Caribbean countries.

In constm.ction of the building of the Project, the design will be conducted by

applying the Building Standards of Japan and the BS, CARIB CODE, ete. wilt be

referred lo.

@ Outline of Structures .
As the fish market building will be constructed on a reclaimed Yand facing the
sea, the structure of its skeleton shall be reinforced concrete. This method of
construction is poséible by obtaining materials locally, which is utilized generatly
in Grenada. Further, the Sub -stru.cture shall be foundation of bearin.g .power of
soil that is effective in prevention of unequal subsidence, because the
construction site is a reclaimed land, and it shall adopt raft foundation that has
higher rigidity and easiness of construction from the results of comparative

study of raft foundation and independent foundation as mentioned in Table 2-3-

1.
Building Super-struclure Sub-structure
Reinforced concrete Concrete floor with foundation
Fish Market Building structure, 2 Floors of bearing power of soil
(Raft foundation)

@ Design Load
a. Fixed Load
Weight of structural materials, finishing materials, amd machinery and
equipment will be ealculated respectively. Unit weight of each major structural
material is based on the following figures.
Concrete 2.3 tons/m?®

Reinforced concrete 2.4 tons/m?
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Concrete mortar 2.0 tons/m?
Concrete block (19 x 19 x 3%cm) 300kg/m?®
{Including filling eoncrete, joint mortar, and reinforcing bar)

(Source: “Building Standard Law of Japan”)

h. Live Load | | {Unit: kg/m?)
Portion Slab, Column, Large Beam | Seismic Force
Small Beam for Foundation
Roof 30 10 0
Office Rooms, etc. 300 180 80

¢. Wind Load _
By taking into consideration of the local situation of hurricane, wind load is

designed as wind velocily of 60m/sccond (2251([;’[“2 ).
Source: “ Bui'lding\ Standard Law of Japan”)

d. Seismic Load |
Since Grenada Island stands on the West Indies voleanic zone (Older or Outer
voleanic arc) of the Caribbean Sea, every building must be designed for full
carthquake rqsiélénce. The base shearing of about C0=0.2 that is more than
equal to the design condition of civil engin_eering facilities shown on page 2-44
as well as satisfies Building‘ Design Standards of Japan will be considered.

(Source: “Building Standard Law of Japan”)

¢. Major Materials and Allowable Stress

Long-term Allowable Stress Short-tesm Allowable Stress
Material Standard (kg/ cm?) (kg/ cm?¥)
Compres- | Tension | Shearing | Compres- | Tension Shearing
sion sion ,
Ordinary | Fe=210 70 — 7 140 — 10.5
Concrete kgl
Reinforcing | SD295 2,000 2,000 — 3,000 3,000 -

Bar (J1S})

The aggregates for conerete shall be washed by fresh water and salt densily

shall be less than the allowable value (equivalent to JASS 5-11 class, because
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the local made aggregates will be used and salt damage to the reinforcing har
is expecled. Attention must be also paid to mixing of conerete and design of

concrele struclure member,

3) Facility Plan

@ Water Supply Facility

Water is supplied by branch piping connected to cily waler main line of 4 inches
in diameter laid uﬁder Melville Street.  As a result of comparing and examining
iwo water supply systems of “Direct conneclion o city water” and "Head water
tank”, the dircct connecled system is adopted for the following reasons.

a. As the site is on the coast, cily water supply pressure is high and its
fluctualion is little. _

b. The site is located in the ceniral urban area of the capital St. George’s, and
suspension of c¢ily water supply ocours rarely, because the site area has an

improved infrastructure in the capital city.

Further, utilization of rain water collected from the building roof will be planned
as low-quality water for cleaning the market, ele. For that purpose a rainwater
tank is installed. Seawaler is supplied by pump to the vicinity of the processing
compartment for scaling, and will be used for miscellancous purposes excepl

where salt damage is expected.

3@ Water Drainage Facility
Because public sewer pipe of about 7 inches in diameter is laid under the
Melville Street, drainage of filthy and low-qualily water is connected to it.
As 1o the drainage of fish processing water, separated inlet is placed at key
points, and fish piece, scale, ete. arc prevented from flowing into sewer pipe by
installing washable steainer in these inlets.
Rainwater will be drained by providing drain ditch, drain inlet, and drain outlet

pul at the seashore.
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@ Electric Facility

Electricity is supplied through a drop wire electric pole installed inside the site,

to switchboard in eleciric room on the ground floor of the building,

a.

Kleciric lamp, outlei-plug

Lighting shall be planned based on the utmost utilization of natural light. As
source of light, fluorescent lamp and mercury-vapor lamp are used in view of
durability and efficiency. Outlet is placed at proper poinis for supplying

electricity to equipment and machinery.

. Telephone

Telephones ave 'piaccd at 2 points of the backup section of the fish market, and
at about 10 points of Fisheries Development Center on the first {loor

respectively.

. Calling up bell at the entrance of fish reception

A calling up bell is provided at the entrance of fish receplion.

@ External Construction

a. Pavemaent

The eastern front side of the fish market building, aceess road for business
irucks from Melville Street on the northern side, buffer zone on the western
revetment side, and peripheral spaces of the fish market hu'ilding shall be
paved with concrete for easy maintenance due to high durability, and
necessary corking is made after pavement. Parking lot on the southern side
of the building shall be paved with asphalt that is locally procurable and good

in execution.

. External lighting

Eight {8) unils of lighting lamps will be provided for the use at night of Lhe site

facilitics such as landing wharf and parking lot as well as for security.

c. Drainage plan

Waste water is drained through penetration pipes to the sea, providing with a
gradient toward the reveiments on the southern and western sides in the site.
Further rainwater from the building is drained through the ditches and pits

which are connected to the drainage exit to the sea.
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® Security of the fish market building
Grid type parlitions and sliding doors with the same design are 1o be provided on
the outer surroundings of the fish retailing space as a c¢rime prevention

measures during the closing time.

® Building Malerials Plan
Procurement of building materials is planned by fully examining the possibility
of both importation and local procurement, and by paying allention to the
following points.
The construction site faces beach, and salt damage is anticipated.
High temperature caused by tropical sunshine, etc. and high humidity
throughout year
' It is necessary to choose sanitlary materi als that is difficult to become dirly
and easy to clean, becanse perishable fish food (fresh fish and shell fish) is
handled in the market.

The main finishing of the bilildihg is as follows.
a. Exterior Finishing
. Roof: Slab of reinforced concrete, weather proof materiatl integrated with
insulation material
. Outer wall: Reinfarced concrete with paiat finishing
b. Interior Finishing
Fioor of gencral rooms  : Vinyl tile covering
. Floor of the fish market : Epoxy paint finish on concrete
(Fish retailing counter top is hinished with ceramic tiles)
Wall of general rooms  ; Plasterboard with paint finish
Other rooms : Paint finish on mortar with conerele block
Roof : Plasterboard with paint finish
Doors, sash, ete.: Rusl proof is considered to exterior surface, and steel door
shall be made of bonded steel plate and finished with paint. Windows of outer

wall are attached with lattice {or crime prevention.
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{@ Ventitation and air conditioning

Ventilation and/or air conditioning equipment are provided for the office space of

the fisheries development center, market management office, and a part of

processing compariment.

4) Special Equipment Plan

@ Desiga Condition

The design condition for ice making plant, cold room, etc. is as follows.

&)
)
)
(&

()

Ambicent tempe;ature :32°C

Humidity: less than 75%

Raw waler temperature: 28°C

Power source: AC tit}OV, 50Hz, 3 phase
AC 230V, 50Hz, single-phase

Other conditions
As the Project site faces sea, has condition of high temperature and
humidity, and is much effected by sea breeze (briny air), the materials
having superior salt-proof character shall be used for machinery and
egquipment with consideration of protecting them from direct blow of sea
breeze by arranging machinery and equipment inside rooms as much as
possible. Moreover the inside of rooms shall be also well ventilated, and
the equipment that is manufactured with consideration for condensation of
salty air on its surface shall be adopted. Concerning the condenser and its
atiached air duct, ete. of the refrigeraling equipment, it will be considered
{o use the ﬁn and tube with salt-proof character, and to use the air duct

made of stainlcss steel.

@ lee making/storage plani

The size was set up with the capacily of ice making plant of 2 tons per day, and

the capacily of ice storage bin of 6 tons equivalent to 3 days pertion of ice making

capacity .
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As to the kind of ice, two (2) kinds of flake ice and plate ice are used tocally.  As
the project sife is located in tropical arca, ice of higger size can be effectively
ntilized. Therefore, the plate ice is planned.  This plate ice will be supplied Lo
the fishing boats landing at the site as well as to the retailers at the fish market.
Accordingly, it will be planned to accommodaice the plant on the minimum floor
area as much as possible by considering the working spaces including the access
to the ice storage bin. '_l‘.he ice nlakillg plant itself shall be put on the top of the
ice storage bin, and {o this end steel frame will be assembled.  Morcover, as ice
is very important to this fish market and the management, the idea of double
safety will be introduced, and it will be planned to provide two (2) units of ice
making plant with the capacily of 1 ton per day corresponding to the planned
capacity of 2 tons per day so that the production of ice may not completely stop
due to repair, maintenance, ete. of the units.

From these conditions the specification of ice making/storage plant is designed

as follows.

a. Frame structure
Structure: Steel frame structure
Frame size: Approximately 5.1m(L) x 4.2m(W) x 3. 1m(lD)

b. lce making plant
- Quantity : 2 units
Designed ambient temperature  : 32°C
Kind of raw water . Fresh water
Designed temperature of raw water: 28°C

Power source . 3 phase, 400V, 501z

ice making volume : 2.0 tons/day (1 tonfday X 2 unils)

Kind of ice : Plate ice (thickness 12~15 nm)

Place of installation: On top of the ice storage bin with steel frame
Compressor : Approximalely 5.5 kW

Refrigerant 1 R-22

Condenser + Air-cooled, salt-proof (fin and tube)

Accessories - Exhaust duct for condenser (made of stainless steel)

2-61



¢. lce storage bin

Quantity : 1 unit

lce storage capacily : G tons

Designed ambient temperature :32°C

Ice storage temperature :0~—15C

Power source | : 3 phase, 400V, 5011z

Dimension : Approximately 4.5m(l) x 3.6m{W) x 2.2m(l)
Compressor : Approximately 1.5 kw

Refrigerant : R-22

Condenser : Air-cooled, salt-proof (fin and tube)

Starler : Variable voltage starter

Material 61’ insulation pénel: Colored steel plate, insulation board of
thickness of more than 100mm
Accessories:  Fxhaust duct for condenser (made of stainless steel),
thermomeler, door heater, drainage piping, wooden grating,

insertion board, elc.

@ Cold storage _ |

It is planned to store fish box by providing shelves in the cold storage, and Lwo
(2) units of compartment {cach unit has a storage capacily of 0.75 tons) will be
provided in view of the local situation that storage volume flucluates depending
on high and low fishing seasons. The temperature condition shalt be 0~—15°C
in order that the bin can store frozen fish for a short period before retailing.
The cold room shall be salt-proof, because the Project site is situated along
seashore.

Quantity : 1 system (2 units)

Designed ambient temperature  : 32°C

Tempéfature inside the cold room: 0~ —i5°C

Power source : 3 phase, 400V, 5011z

Dimension  : 2 units x { approximately 2.7m(l} x 2.7m{W) x 2.2m (1)}
Compressor : Approximately 3.0kw

Refrigerant : R-22

Condenser  : Air-cooled, salt-proof (fin and tube)
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Door : Approximately 1100mm(W) x 1700mm(l)
Material : Colored steel plate, insulation board 100mm thick or move
Equipment : Wooden shelves (3 shelves and floor), Exhaust duct for
condenser (made of stainless steel), wooden grating, door
heater, velief valve, thermometer, drainage piping
@ Generalor
Emergency generalor of SOK\’;\ will be provided for the backup of the cold
storage and lighting of sccurity lamps in case ofpowér failure. It shall be diesel
engine driven generator with automatic start and swileh device.
Quantity 21 unit
Qutiput . T30KVA
Output vellage : 3 phase, 400V, 5011z
Engine : Diesel engine
Control device : Altached with automatic start and stop device in cage of
power fai.l‘ure

Fuel tank : about 120 liter

® Spare Parts

In Grenada refrigcratillg equipment provided by Japanese Girant Atd has been

effectively utilized, but it is difficult and takes time to procure spare paris.

Accordingly, the Project will include the following spare parts as advance stocks

for the ice making/storage plant, cold slorage refrigerating plant and flor the

emergency generator set; and the number of spare parts are intended lor two (2)

years usage. |

a. For Ice making plant and cold/chilled storage bin

Main contents: Refrigerant, Ref-0il, Tool set for installation and

repair/maintenance work, Spare parts for compressor of ice
making plant and cold storage, Spare parls {or contrel panel

b. Generalor

. Main contents : Packing for engine overhaul, Ignition plug, Qil filter, Fuel

filter, ete.
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5) Kquipment and Materials

O Basic Conco.pt
In view of the content of the Project, the equipment plan shall be formulated by
taking the followings inlo consideration.

a.  Inorder thal the purpose and function of the project will be fully satisfied,
the equipment and materials that suit the usage, necessily and the level of
the local technology will be selectedl.

b. i shall be considered to set up an approp‘riaie quantity of expendables, and
replacement parts, elc. in taking their procurement situation info
consideration so that there will be no hindrance.

¢.  Equipment such as fish box, insulated box, etc. will be decided by giving

priority 1o easiness of the local procurement.

@ Machinery and Implements for the Fish Market

a. Seawater Pump

Grenada Island is mountainous, and is relatively favored with precipitalion as a
whole. However, tlie coastal arca has less precipitation than the mountains, and
rainwaler is one of the precious natural resources. In the Project rainwaler
tank shall be provided to make an eflectlive use of rainwater for cleaning, ete. in
the fish market. Seawater is also used for easy washing of caiches nearby
landing wharf and at a corner of scale removing and cutting services. For this
purposc one unit of sea water pump will be provided. The pump shall be a

standard type with about 15m head and 1 inch in diameter.

b. Pushcart

Pusheart is used inside the market facility (fish landing wharf, fish retailing
counters, fish handling space, ele) for transportation of ice and fish, The
specification will be the loading capacity of about 300kg and the dimension of
about 900mm X 1200mm, if the size is selected to transport 4 nos, of fish boxes
(fish 25kg + ice 25kg = 60kg/ box). The number of pushcart shall be planned
as total..’S nos., 3 for fish handling spaceffish landing wharfl and 2 for retailing
counters.

Quantity: 5 nos.
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Foading capacity: 300kg, maximum 500kg
Dimension of loading platform: 120cm (1) x 75~90cm (W)
Material: (body) stainless steel, (caster) stainless steel

Spare Parts: Caster wheel, 1 for front wheel, 1 for rear wheel

c. Insulated Box
The insulated box is used for temporary stowage ( stowage by ice) of big fresh fish.
The thickness shall be about 30mm and an insulated tid of the same thickness
shall be provided. The capacity shall be 750 liter assuming that it will store
about 150kg of fish at a time.  Given storage of 300kg of fish per day, 2 insulated
boxes are necessary. They will be placed in one corner of fish handling space in
the backup section of the market.

Quantity : 2 sets

Inner Volume : about 750 liter

Quter Dimension: width about 1,100cm x 1,200cm, height about 100cm

Material : (outside) polycthylene, (insulation material) polyurethane

Others  : Insulated lid

d.  ¥ish Box
Fish box is used for stowage and transporlation of fresh fish in the market. It
shall have a ouler dimension of 720mm x 480mm x 250mm that is popular now
in Grenada, shall be of polyethylene made, and shall be of the type that enables
the pile in cold storage. The number of fish boxes shall be 6O from the handling
volume per day of 1500 kg, éhd this is equivalent to 2 boxes per cach fish retailer.
Quantity : 60 sets
Net Volume : 60 liter
Quler Dimension : width about 720mm x 480mm, depth about 200mm
Material : polyethylene

Accessorics - altached with handle made of stainless steel

e. Weighing Scale
Weighing scale shall be two kinds, for retailing and for backup scction of the fish

market. The scale for retailing shall be desk top balance type with the capacity
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for 20 pounds. Anolher scale for backup section in the fish market shéll be
platform type and the 200 pounds type will be selected. - The number of _the
scales is total 33 consisting of 30 for retailing corresponding to the same number
of retaiting booths and 3 for spare. The number of the scale (platform scale) for
backup section in the fish market shall be two (2), each for weighing at the lime
of arrival and bringing infout of commodities.
+ Desklop seale

Quantily: 33 nos.

Weighing Scope: 0~20 pounds

Weighing Method: balaice type

Material: Steel

Outer Dimension: width about 35cm x 20cm, height about 30cm

Painling: Rust proof painting
» Platlorm scale

Quant.ity.; 2 unils

Weighing Scopé: 0~more than 200 pounds

Woeighing Method: balance type, floor put type

Material: Steel

Outer Dimension: width abouf 75em x 85cm, height aboul 110cm

Painting: rust proof painting

f. Radio Set
Most of mediam-sized fishing boats are equipped with VHF radio set. Small
fishing boals also use handy radio set although the number of such boats is
small. Radio set is indispensable for fishing operation in securing safety of
fishing boats at sea and transmilling the information on catches’ landing
situation. In addition, there are many requirements for radio set from the
fishermen whose boats yet to carry it. The specification of radio set shall be
marine band VHF, of 10 watts installed type, and shall include one set of
antenna with wiring.
Moreover SSB radio set thal enables long distance communication will also be
provided so that it may be possible to communicate with foreign ships in the

Caribbean Sea in such an emergency event as marine disaster.
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+ VI Radio Set

Quantiiy : 1sot

Specification: VIIF International Marine Band and American Marine Band

Output : 10w attached with oulput fading swilch

Power Source: 230V, 50hz, single phase

Accessory: microphone attached with hanil switch, antenna, anfenna cable

(about 50m), connecting terminal, metal fittings for fixing whip
antenna, vinyl tape (50m) for installation work, waler-proof tape
20m, Antenna rod and its installation work is included in

construction work,

« S5B Radio Set
Quantily 1 set
Specilication : SSB International Marine Band
Output : 150W
Power Source : 230V, 50hz, single phase
Accessories: microphone attached with hand switch, antenna, antenna cable
(about 50m), insulator through wall, connecting terminal, metat
fittings for fixing whip antenna, vinyl tape (60m) for installation
work, waterproof tape 20m, Antenna rod and its installation work

is tncluded in construction work.
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(3 Reclaimed Land plan

The size of the reclaimed land shall be 42m wide and exlended 90.6m from the

following plot plan, in considering the fish market, parking lot, the size of such

supplementary facilitics as landing wharf and the buffer zone against overflowing

wWave.

@ North - South direction

Western revelment __ Distance (m)

Parapet of revetment 2

General parking lot 30

Parking space 6

Fish markei 26

Access to parking space 7

Aprontoquay 165
Total 90.5

@ Kast - West direction .
North reveiment(wharf}  Distance (m)

(North reveiment)
Access revelment 15
Quay (-1m) 9
Quay (-2m) 11
Total 42
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(1} Summary of Basic Design

The results of the basic design study in the Project is as follows.

Table 2-3-16 Summary of Basic Design

Name

Content

Remark

1. Facilities

1-1 Fish market facilities

(1) Ice making/slorage plant
{2) Fish retailing counters

{3) Cold room

{4) Materialé store

(5) Fish handling space

(6) Fish processing room
(D)Market management office
® Sanitary rooms

(9} Lockers for fish retailers
(1MMachinery room

| (11)Rainwater tank

Fish market building: the first Moor is aboul 676 .
42 ul, Teo making capacity is about 2.0 tensMay. Ice
slorage capacily is 6 tons.

338 m, Betailing booth X 30, Sink X6, processing
table X6

42 i, about 1.5 tons {divided inte 2 compariments)
23 W

o8

om

24 nf, Supervisor's X 1, Staffs x 1

35 m, Shower, Toilet

12 ot for 30 persons

53 m, Emergency generator of 30 KVA

Outdoors (2 !ﬂ), 2 tons type

Ice storage for 8
days
For 30 {ish

retailers

1-2 Fishery development
cenler

{1} Administration office, etc.

{2) Conlerence room

(3) Office of business

department

{1) Santtary rooms

The 24 floor ef fish market building, about 338 1d.

80 ol for Center director's room, Receplion/Seerctary
section, General affairs/Accounting department, and
Office store,

63 m, used for conference and training course, cte.

for 356 persons

120 1 for 3 business departments of fish resources
management, fishing technology extension, fishery
statistics, data room, ete.

75 m for teitet, pantry, locker
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1-3 Fish landing quay
{1) Revelment

(2) Fish laning wharf

Extension: South 42m, West 90.5m, concrete block
structure

1 berth for small-sized boat, 2 births for medium-

Parapet height:
+4.5m

Approach

Material: Polyethylene, 60 nos.

sizedl boats revetmient is
(3) Breakwater Total length 35m, concrete block structure 16m.
(1) Reclamation Parallel with beach 90.5m
Right angle to beach 42m
Revetment +4.2m on average
1.4 External facilifies
(1) Parking lot and access | Parking capacity 30cars, asphalt pavement, parily
spaces on the premises conereto pavement
{2) Lighting 8- lamps of 10W
2. Equipment
2-1 Seawater Pump Head 15m, Diameter 1inch, Iset
2-2 Pushcart Loading capacity: 300!(3, Dimension of loading
platform is 1.20m X 0.90m, 5 nos..
2-3 Insulated Box 750 liter typo, lid {attached with handle) : 2 nos. For cold/chilled
. siorage
2-3 Fish box Outer dimension 720mm X 480mm X 200mm Fish box of

stackable type

2-5 Weighing Scale

For retailing: Desktop balance type,
0~201bs, 33scts
Platform scale: Floor put type, 0~2001bs, 2sels

30 sets plus 3
sets (10%)

2-6 Radio Set

1 unit of marine band VHF 3watts/I0watts switching
type, attached with wiring material and antenna
equipment

1 unit of marine band SSB 150W,

attached with and antenna

wiring material

equipment
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(h) Basic Design 'lan

Plan of Civil Engineering Facilities.
« Civil Utilities Layout Plan
+ Civil Ulilities Standard Section -1

+ Civil Utilities Standard Section —2

Plan of Building Facilities
+ Plot Plan of Building
« Floor Plan of Building
- Roof Plan and Scction Plan

« Elevation of Building
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