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PREFACE

In response to a request from the Government of Republic of The Gambia, the Government
of Japan decided to conduct a basic design study on the Project for Construction of Brikama

Fish Market and entrusted the study to the Japan International Cooperation Agency (JICA).

JICA sent to The Gambia a study team from 1st day to 29th day of August, 2007.

The team held discussions with the officials concerned of the Government of The Gambia,
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 The Gambia 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

Republic of The Gambia for their close cooperation extended to the teams.

March, 2008

Masahumi Kuroki
Vice-president

Japan International Cooperation Agency



March, 2008

LETTER OF TRANSMITTAL

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

Construction of Brikama Fish Market in the Republic of The Gambia.

This study was conducted by Overseas Agro-Fisheries Consultants Co., Ltd., under a
contract to JICA, during the period from July, 2007 to March, 2008. In conducting the study, we
have examined the feasibility and rationale of the project with due consideration to the present
situation of The Gambia 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,

Masami Tsuchiya

Project manager,

Basic design study team on
The Project for Construction of
Brikama Fish Market

Overseas Agro-Fisheries Consultants Co., Ltd.



SUMMARY

(1) Outline of the recipient country

The Republic of The Gambia (“the Gambia” hereafter) is in the subtropical zone located on
the west coast of Africa between latitude 13 and 14 degrees north. The Gambia is surrounded by
Senegal and its population concentrates along the River Gambia. The coastal region of the
Gambia has the shortest coast line in Africa (approx. 80km), yet holds approx. 3800km” of the
continental shelf, boasting high productivity; the coastal region is rich with nutrient salts which
are brought in by the upwelling of the Canaries Current, the cold ocean current in the North
Atlantic Ocean, and by the River Gambia. The Gambia’s population is approx. 1.6 million
(UNFPA) as of 2006, and approx. 70% resides in the hinterland south of the mouth of the River
Gambia towards the Atlantic Ocean. The rest of the population are scattered around the upper
reaches of the river.

(2) Background and outline of the requested project

The Gambia’s primary industry holds approx. 20% of the Gambia’s GDP and approx. 75% of
the Gambia’s workforce is engaged in the primary industry. As for production by fisheries,
approx. 90% of total production is by artisanal fisheries, i.e. surface/inland water fisheries, and
production by commercial fisheries is characteristically very low when comparing with
neighbouring countries. Approx. 6,000 labourers are engaged in artisanal fisheries and about
half of them (3,153) are engaged in surface fisheries. They work actively nearly all year around.

Artisanal fisheries play an important role in Gambian society in terms of providing the nation
with inexpensive animal protein and creating job opportunities in and around fish landing sites.
However, there are shortages of facilities for fishery production, distribution and sales, and it is
estimated that from 25 to 30% of harvested fish are wasted. This condition deprives artisanal
fishfolks of earning opportunities as well as wasting natural resources and nutrient sources.

In 1996, the Gambia devised “Vision 2020”; a state socio-economic development scheme,
where the importance of developing the agriculture sector, including fisheries, is emphasized in
the light of securing employment, food and animal protein for the nation, and foreign currencies.
Consistent with this, the Fisheries Department developed the “Strategic Plan for the Fisheries
Sector of the Gambia”; a 10-year project, which was initiated in 1994, and the Department has
actively been engaged in fisheries development activities. In 2006, the strategic plan was
summarised into the “Fisheries Policy of the Gambia”. Under the policy, the upgrading of the
fish market in Combo central district in the Western Region is the top priority so as to establish
a system where adequate and stable supplies of fresh, good-quality fish are provided for local
communities.

Brikama Market is located as a key junction of transportation that links the coast and the
inland. As a retail market, Brikama Market serves a wide region including not only Brikama
area but also its neighbouring areas. Because of its location, Brikama Market continues to
expand, maintaining retail prices that are appropriate for competition among fish retailers while
providing consumers with fresh fish at more reasonable prices than neighbouring fish markets.
However, although Brikama Market has a big demand for fresh fish, it does not have adequate
facilities and equipment for retailing and storing fresh fish. Hence, Brikama Market is unable to
assure consumers of a stable and hygienic environment for offering fresh fish.



(3) Overview of study results and contents of the Project

On the request of this Project, the Japanese government decided to conduct the Basic Design
Study in the Gambia after deliberation of the result from Preliminary Study implemented in
February 2007.

Basic Design Study: Aug 1st — 29th, 2007
Draft Basic Design study: Feb 23rd — 29th, 2008

The study was to evaluate the necessity of the specifications requested, the level of urgency,
the validity of the planned site and the Gambian government’s capacity to implement, maintain
and manage the project while determining the appropriate scope of cooperation and the scale of
the Project.

The study results indicated improvement of fish distribution around the Brikama Area would
be necessary to construct a fresh fish retail market to control scorching sunlight and heavy
rainfall during the rainy season, provide ice-making plant and a chilled room for fish storage,
and obtain cooler boxes and fish boxes to keep fish fresh while they are sold. The study also
reached the conclusion that the operation of the Project would employ a joint co-management
system by government agencies and local communities and it would therefore be necessary to
provide Soft Component (Technical Assistance) for the smooth start-up of the Project and for
the improvement of maintenance technology for ice-making plant.

Based on these results from the Basic Design Study, it is deemed to be appropriate for the
Project to comprise the following specifications.

Overview of Facilities

Name of facilities Contents and size

Fish Retail Market Ground floor: Fish retail market, floor area 1,428m?,

Fish stall (large) 40sets, Fish stall (small) 100sets, ice making
plant(flake ice, 3ton/day X 2sets, ice storage 6ton X lset), chilled
room(reference temp. 1°C, 3.1ton X 1, 2ton X 1), cashier & storage,

site office for engineer & storage, fish & ice handling area

1* floor: Office, ice making machine room etc., floor are 397m>
Manager room, secretary room, drawing room, administration staff
room, technical staff room, meeting room, reference room, toilets &
shower, ice making machine room

Structure: Reinforced concrete partially 2 storied-building, steel
truss. Total floor area 1,825 m*

Public Toilet Floor area: 57m°, Men & female. Structure: lightweight concrete
block, one-story

Security & Cleaning | Floor area: 45m” Security guard booth, cleaning staff booth and
Staff room generator room. Structure: lightweight concrete block, one-story

Reservoir & Elevated | Under ground reservoir 40ton, house tank 3ton, bottom of house

water tank tank height 15m from G.L. Structure: Reinforced concrete

il



Others

Garbage depot (Roof area east side 11 m?, west side 8 m?): 2 sets

Rainwater drainage surrounding the market(W400mm X D400mm)
length 256m, Market water treatment system(Simple long-term
aeration system seepage trench system 30m’/day), Rainwater
seepage system(Planning rainfalls 50mm/hour, seepage trench length
106m), Emergency generator (37KVA: Sound proof type), concrete

pavement (footway 468m?, roadway 270m?)

List of equipment

Name of equipment

Usage/specifications/number

Cooler box 120liter type (hinged lid, polyethylene (or equivalent) insulation,
drain plug with cap): 40boxes, 90liter type (hinged lid, polyethylene
(or equivalent) insulation, drain plug with cap): 100boxes

Fish handling box 70liter type (with handle and stackable): 180boxes

Flat balance

Weighing capacity: 100kg, minimum reading: 1.0kg, Material: SUS,
2 sets

Technical assistance (soft component)

Purpose Contents
Establishment of | Establishment of proper facilities management system,
operation and | establishment of Co-management system, establish of

management systems

accounting system, proper management after handing over the
facilities,

Establishment of

making facility operation | new type refrigerant, long and mid-term operation plan,

and management

Ice | Establishment of facility management system, introduction of

Capacity  building
Retailer

of | Workshop for fresh fish handling and preservation, sanitation
management and environmental issues, business planning, waste

management etc. (total 5 times)

(4) Construction period and estimated Project costs for the Project

Supposing the Project is implemented through Japan’s grant aid assistance, it is estimated that

the required construction period will be approximately 18.0 months in total, of which 7.0

months will be for implementation design, 11.0 months will be for building construction, and

6.0 months will be for the procurement of materials and equipment are required. Estimated

Project cost for the Gambia side is around 440 thousand dalasis.

After the implementation of the Project, the annual expenditure on the operation and

maintenance of the facilities and equipment of Brikama Fish Market is estimated to be 5.67

million dalasis, whereas the annual income from facility charges is expected to be in the range

of 6.3 million dalasis. Hence, no financial issues should be raised regarding the operation and

maintenance of Brikama Fish Market.

il



(5) Project Evaluation
The implementation of the Project is expected to bring the following effects.

(D Under current conditions, approximately 10-15% post harvest losses is created at the retail
stage. This will be reduced to approximately 5% when fish are sold at the Project facilities.

@ The provision of stalls to operate fresh fish retail rationally, and the sale of ice and fish
storage services will become more sustainable.

(@ The amount of fish remains produced attributable to the random discarding of leftover fish at
the retail stage will be reduced.

@ The provision of wastewater treatment facilities and ice-making and storage equipment will
improve the entire retail environment of Brikama Market.

(® The stable supply of fresh fish will reduce retail price fluctuations.

©® The consolidation of fish retail activities to enable retailers of other products using the
premises of Brikama Market more effectively.

It is deemed to be appropriate to provide the requested Japanese assistance through Japan’s
grant aid assistance on the following grounds.

(D The beneficiaries of the Project are users of the facilities and equipment on the project site,
i.e. 60,000 consumers who reside within walking distance of the site, 30,000 consumers
who reside within driving distance of the site, 300 fish retailers and buyers and 2,100
fishfolks.

@ The Project will improve the fish distribution in the Brikama area, both in terms of quality
and quantity, while stabilizing the retail price of fish, which will subsequently preserve food
safety.

(3 The operation and maintenance of project equipment and materials will be enabled, financed
independently by the Gambian government using their own human and technical resources,

as it does not require any advanced techniques.

@ The profits from the operation of the Project can be used for the appropriate operation and
maintenance of project facilities and equipment.

(® Japan’s grant aid assistance system will enable the Project to be implemented successfully
without any difficulty.

v



The following advice and suggestions should be taken into consideration for the smooth and
effective implementation of the Project.

(D The Project comprises equipment, such as refrigeration apparatus, ice-making plant and a
chilled room, machinery, pumps and blowers, and other general equipment, air-conditioners
and ventilation fans. Their useful life is short compared to facilities and consumable parts
need replacement according to machine time and age and use. The refrigeration apparatus,
such as ice-making machines, may require the replacement of all components every few
years. In addition, the project site is situated along the coast and in order to ensure their
efficient use, the buildings on the site require steel building materials and mortar surfaces,
plus roof surfaces need recoating from time to time as they degrade in direct sunlight. In
order to ensure the correct maintenance, it is important that spare parts and materials are
readily available for replacement and that funds are reserved for the upgrading of the
equipment. Hence, it would be desirable that the implementation agency provides the
operating agency with appropriate guidance on how to operate and maintain the project
facilities and equipment.

@ The area surrounding the Project site is likely to become waterlogged when it rains, and
improvement to the end section of the rainwater drainage channel could very possibly
reduce water-logging time. Also, the road leading in to the Project site is currently unpaved
and it is preferable to pave it so as to ensure the smooth flow of traffic of fish transport
vehicles during the rainy season. As for fish remains generated at Brikama Market, they will
be treated together with general waste at the waste collection site in the Brikama area,
according to the plan, but they ought to be treated separately in the future. The addressing of
these matters will contribute to the success of the Project and will subsequently bring a
positive spillover effect to Brikama Market as a whole. Hence, it is advisable to involve
governmental organizations of the Gambia and seek their cooperation in achieving the
abovementioned improvements under the leadership of the implementing agency and the
operating agency.

(@ The Project includes the planning of environmentally-conscious facilities and equipment and
they require correct maintenance to perform to their expected capacity. More specifically,
maintenance operations, such the treatment of sludge, which is generated in the wastewater
treatment facilities, the cleaning of the grease traps along the drainage channel, and the
cleaning of the underground seepage trench, need to be carried out appropriately. As for fish
remains which are generated from Brikama Market, they will be disposed of and treated as
raw waste by Brikama Area Council for the time being, but their recycling potentials, in
livestock feed and fertilizers, should be considered and practiced in the future by employing
techniques and seeking users of such products.
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Chapter 1 Background of the Project

1.1 Background of the Project

The Republic of The Gambia (“the Gambia” hereafter) is in the subtropical zone located on
the west coast of Africa between latitude 13 and 14 degrees north. The Gambia is surrounded by
Senegal and its population concentrates along the River Gambia. The coastal region of the
Gambia has the shortest coast line in Africa (approx. 80km), yet holds approx. 3800km? of the
continental shelf, boasting high productivity; the coastal region is rich with nutrient salts which
are brought in by the up welling of the Canaries Current, the cold ocean current in the North
Atlantic Ocean, and by the River Gambia.

The Gambia’s population is approx. 1.6 million (UNFPA) as of 2006, and approx. 70%
resides in the hinterland south of the mouth of the River Gambia towards the Atlantic Ocean.
The rest of the population are scattered around the upper reaches of the river.

The Gambia’s primary industry holds approx. 20% of the Gambia’s GDP and approx. 75% of
the Gambia’s workforce is engaged in the primary industry. As for production by fisheries,
approx. 90% of total production is by artisanal fisheries, i.e. marine/inland water fisheries, and
production by commercial fisheries is characteristically very low when comparing with
neighbouring countries. Approx. 6,000 labourers are engaged in artisanal fisheries and about
half of them (3,153) are engaged in marine fisheries. They work actively nearly all year around.

Artisanal fisheries play an important role in Gambian society in terms of providing the nation
with inexpensive animal protein and creating job opportunities in and around fish landing sites.
However, there are shortages of facilities for fishery production, distribution and sales, and it is
estimated that from 25 to 30% of harvested fish are losses. This condition deprives artisanal
fishfolks of earning opportunities as well as wasting natural resources and nutrient sources.

1.2 Natural Condition

(1) Topographic feature

Brikama Market is located in the centre of the Brikama District. In this district Governmental
office, community facilities and commercial facilities are situated near to the Market, and its
surroundings area is residential area. The population among the Brikama District is expanding
due to in-migration from local areas. Report from Topographic survey suggests the Project site
include the total of 3381.3m” The ground level of the Brikama District shows slight incline
from east to west. Especially in the raining season, a rainwater easily drift into Brikama Fish
Market area caused from the landform, the depress1on shaped land
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Figure 1-1 Location of Boring



(2) Subsoil condition

THE GAMBIA ENGINEERING CONSULTANCY SERVICES

Subsoil survey was conducted by the ,, (GAMECS)

: . o . ject: Fi rl
boring hole survey to confirm soil condition F a3 Site: Brikama
at three selected positions as shown in ol PLOT OF N VALUES AGAINST DEPTH
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appendices 6-6. In the Project site, the boring 0
survey was conducted to -5.0 m from existing

ground surface level. The survey result were
calculated and analyzed for penetration test o]
(n-value).

As the result, a standard penetration test for
the base layer (Ground level -1.0m) is
calculated to n-value of 9 to 11. This n-value
range is determined as to the normal subsoil I
condition for construction of the building. e

As consequence, the similar the standard
penetration results were obtained for the other
layers, Main composition of the subsoil is

composed with the silt with 70-90% of water ‘o
content.

This volume is relatively low, as compare
to the normal silt. 0]

As result from this water-content of silt, it
is evaluate to the low possibilities to cause
consolidation settlement after implementation
of the Project. During this boring hole survey,
no subsurface water was found even though
this survey was conducted during rainy season.

(3) Permeability of subsoil

Three permeability tests were carried at the side of boring holes. According to the analyzed
results, coefficient value of the water permeability value (K) remain between 1.7 ~
2.9x10”cm/sec. This K-value exceeds the water permeability coefficient value of the average
silt soil data used in Japan; it is more close to the slight and fine sand as shown in Table 1-1
(Japanese subsoil data).

Table 1-1 Guideline for coefficient of water permeability of fine distribution

Category Clay Silt Minute sand | Fine sand Medium Coarse sand
sand

Grain size 0~0.01 0.01—~0.06 | 0.05—~0.10 | 0.10~0.25 | 0.25—~0.50 | 0.50~1.00

K(cm/sec) 3X10° 45%10* 3.5%107 0.015 0.085 0.35

*Tokyo metropolitan rainwater drain standard.

1.3 Environmental and Social Considerations

The Project site contains various activities such as retail activities using simple buildings and
wooden mobile stalls. However, it is require for those retailers and user to clear from the Project
site with proper action, prior to its construction. In this Project, necessary actions will be
followed in accordance with Environmental Impact Assessment Law 1999.

(1) Assurance Process of the Project site

The stakeholders’ meeting for the explanation of the Project details was held, with inviting



those whom involved from the governmental bodies and Brikama Area Council (BAC), in
February 2007 during the Preliminary Study period (the first meeting) and in June 2007 (the
second meeting). The basic concept and plan of the Project was informed at those meetings.

On August 14, 2007 during the field survey of the Basic Design Study team, the third
stakeholders’ meeting was organised to explain the Project outline and basic survey results. The
meeting was held with participant those who mainly attended to the previous meetings. In
addition, there was some attendance whom having direct concerned to the Project, such as 14
representatives from the retailers who operate their businesses at the Project site (i.e. building
users and stall users) and 13 representatives from fish retailers.

The meeting was divided to the two sessions, with all the stakeholders and individual group of
beneficiary. Firstly, in the plenary session, Implementing Agency explained the details of the Project
and relocation plan, following with question and answer session. After the plenary session, the fish
retailers, the building users and the stall users identified problems and discussed solutions and
measures in the group, subsequent to which, an each group explained the details of their discussion
and though every attendance to recognize major issues.

On August 24, 2007, the 4" stakeholders’ meeting was organised as a follow-up. In this
meeting, attendance was more or less the same participants as before, where supplementary
information was provided and questions were answered regarding what was discussed at the
previous meetings. The relocation plan and other major issues were discussed. Consequently, all
those concerned realize the benefit of the Project. It was also confirmed that the relocation
would be agreeable, once the relocation site and time had been specified and announced by the
Implementing Agency (i.e. by the Fisheries Department and BAC). The Implementing Agency
would start to confirm with and each of affected group whom are to be relocated. The agreement
process between affected group and the Implementing Agency has been completed at the end of
November 2007.

As for the next procedure correspond to relocation issues, necessary information such as time
schedule and the announcement shall be given to the affected personal. Relocation process
should be complete within three months after this notice. By the implementing agency, the main
relocation site is planned to the old tourist market. A current condition of this tourist market (at
the time of the Draft Basic Design Study survey) is an each sale booth was removed, leaving
only some concrete blocks made skeleton, which were used to be a part of a central office. In
addition, some concrete lumps derived from a building are observed in several areas.

Meeting was held to discuss and clarify the relocation issues with the Gambia's authority, and
following criteria had been confirmed for the preparations.

The water supplies are planned to reuse existing feed cock, and electricity shall be plug
individually to the retailer’s booth. Before starting of the relocation, it will be necessary to
remove all of the concrete lump in old tourist market, and necessary consultation and meeting
should be provide to the affected people by the ownership of the Gambia's authority.

(2) Environmental Impact Assessment (EIA)

All of the project in the Gambia, the Environmental Impact Assessment (EIA) is examined by
NEA (National Environment Agency), as for the first step to proceed the EIA. In this scheme, it
is required to submit “The Environmental Impact Screening Form” to NEA by the
Implementing Agency, Fisheries Department. In this Environmental Impact screening form,
information such as the contents of facilities, a drawing, and the scale are necessary. In this
Project, the reference had been submitted to NEA by Fisheries Department in September 2007,
when a Basic Design Study was conducted. NEA has examined this screening form by
December 10, on the same day, temporary approval was granted to Fisheries Department.

In the postscript article of this temporary approval, it is stated for the requirements to



establish “The Environmental Management Plan”, is to be carried out after the facilities delivery.
During Draft Basic Design Study, agreement was made to submit this EIA plan by Fisheries
Department. NEA showed the comment, which stating the Project seems to cause less serious
environmental disincentive by planned facilities design. Those concerns had been documented
and submitted to Fisheries Department. As consequence, Implementing Agency is to finalize the
authorization of “The Environmental Management Plan” by the completion of the Project.

(3) Refrigerant for the ice making machines and other equipment

Approving the ratification of the Montreal Protocol on Substances that Deplete the Ozone
Layer at the 4" meeting in 1992, the Gambia has established and been implementing the
National Environment Management Act of 1994 and the Ozone Depleting Substances
Regulations (1999).

The import of CFC refrigerants for car air-conditioners, other type of air conditioners, and
small-sized refrigerators has been banned by this regulation after January 1, 2000. In addition,
the total ban of CFC refrigerants for all equipment and facilities is aimed to start by 2010. In
order to achieve this goal, the Gambian National Environment Agency established the National
Ozone Office in 1997, and since 2001. With the support of UNEP, they have been promoting the
reduction of the utilization of CFC refrigerants, instead to use alternative HCFCl134a
refrigerants having a zero ozone depletion coefficient by conducting workshops to customs
officers, car mechanician, companies office, and technicians who are involved to
air-conditioning and refrigeration.

In the area of fishery production, the ice plant in the Banjul Fisheries Centre, which was
establish in 2002, an adaptation of a new type refrigerant (R-404A) and maintenance
management is in place. The Fisheries Department also supports the principle that the
government and public organisations should be proactively engaged in endorsing and promoting
international treaties to protect the environment. The Project will therefore be no exception and
will adopt a new type of environmentally friendly refrigerant. However, in the Gambia, there are
lack of the handling and the maintenance experience of an ice making facilities that utilize the
new type of refrigerant. Therefore, in this Project, appropriate technical trainings should be
made and necessary advices should be given to the technicians who will be appointed by
Fisheries Department.
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Chapter 2 Contents of the Project

2.1  Basic Concept of the Project
2.1.1 Overall goal and project objectives

In 1996, the Gambia devised “Vision 2020”; a state socio-economic development scheme,
where the importance of developing the agriculture sector, including fisheries, is emphasized in
the light of securing employment, food and animal protein for the nation, and earning of foreign
currencies. Consistent with this, the Fisheries Department have developed the “Strategic Plan
for the Fisheries Sector of the Gambia”; a 10-year project plan, which was initiated in 1994, and
the Department has actively been engaged in fisheries development. In 2006, the strategic plan
was summarised into the “Fisheries Policy of the Gambia”.

Under this policy, the reconstruction and rehabilitation of the fish market in Combo central
district in the Western Region is the highest priority to be establish a adequate system to conduct
stable market supplies of fresh, good-quality fish are provided for local communities.

2.1.2 Basic Concept of the Project

Brikama Market is located in the key junction of transportation that links the coast area and
the inland area. As a retail market, Brikama Market serves a wide region including not only
Brikama area, also its neighbouring areas. Because of its good location, Brikama Market
continues to expand its service areas, however it is require to maintain an appropriate retail
market price for competition among fish retailers while providing consumers with fresh fish at
more reasonable prices than neighbouring fish markets. However, although Brikama Market has
a big demand for fresh fish, it does not have adequate facilities and equipment for retailing and
storing fresh fish. Hence, Brikama Market is unable to assure consumers of a stable and
hygienic environment for offering fresh fish.

This Project aims to achieve the improvement of fresh sales with a high quality with
preparation under hygienic environment by improving of the fish retail conditions in the market
of Brikama area and its neighbouring areas. In addition, ensuring stable sales by reducing
variations in prices of marine products in the distribution process. This will prevent and reduce
amounts of harvested fish lost along the distribution process, thus enabling more efficient and
effective use of valuable fishery resources.

In Brikama Market, retailers are mainly dealing pelagic fish, such as Bonga, as the product.
They are the most reasonable protein source for the people of the Gambia and stable supplies
and high quality are valuable not only to consumers but also to fish retailers and distributors
including buyers. Furthermore, in the terms of handling quantities, the distribution of these fish
is the largest in the Gambia’s fisheries industry, and therefore much expected that stable
supplies of these fresh fish will contribute to the advancement of the fisheries industry as well
as the creation of employment opportunities.

This Requested Japanese Assistance aims to achieve the provision of the following facilities
and equipment:

Facilities
(1) Fish retail market
(2) Security guard and cleaning staff booth



(3) Public toilet
(4) Elevated water tank tower
(5) Garbage depot
(6) Ice-making plant, ice storage, chilled room
(7) Wastewater treatment system
Equipment
(1) Handling equipment: cooler boxes, fish boxes, and balances
Soft Component
(1) Assistance for establishment of administration and management organization
(2) Capacity building for fresh fish retailer

(3) Enhancement of operation and maintenance skill of refrigeration equipment



2.2 Basic design of the Requested Japanese Assistance
2.2.1 Design Policy

The provision of the following facilities and equipment, which this Project aims to realise, is
discussed, item by item, based on the Gambian government’s “Project for Construction of
Brikama Fish Market” while consistent with the sphere of grant aid provided by Japan.

(1) Market hall with office space

The Market hall should be established to provide a venue for retailing fresh fish (including
the sales of minced fish) and should not include any smoked or dried-salted products in the
scope.

At present, large quantities of fresh fish handled at Brikama Market are damaged in the retail
process. By bringing environmental hygiene up to scratch, such damage can be avoided and the
quality of fresh fish for sale can be improved. Subsequently, retailers’ business conditions will
improve, thus being able to respond better to consumers’ needs. These improvements are the
purposes of establishing the fresh fish retail market.

Furthermore, there are currently approx. 140 large and small stalls at Brikama Market,
scattered around in six different locations. The Project intends to consolidate fish sales,
separated from the sales of other products, while providing adequate drainage and the garbage
depot to improve environmental hygiene at Brikama Fish Market.

It is the implementing agency’s intention to prohibit fish sales anywhere but at the fresh fish
market hall, from the hygienic point of view, once the planned improvements on Brikama Fish
Market have been completed. The facility scale should therefore be determined to be large
enough to accommodate the current number of stalls.

(2) Fish and ice handling yard

Fresh fish sold at Brikama Market are brought in woven baskets from landing points by truck,
by bus, by bicycle etc. The fish are then sorted by retailers at the fish handling yard and taken to
their stalls. The fish handling yard is a facility necessary for accepting fresh fish into the market
and should be located adjacent to the parking space for transport vehicles. The yard should also
be designed to provide space adequate for facilitating fish handling operations efficiently and
rationally.

(3) Ice making machine / ice storage

It is important that the temperature of harvested fish is kept low by using ice so as to prevent
large quantities of fish from being damaged along the retail process and to improve the quality
of fresh fish products.

The currently used private ice making facilities have a capacity which is only to a
self-sufficient level and cannot be expected to produce more for external sales. Moreover, bags
of ice are made in ordinary refrigerators on Brikama Market premises, but this method cannot
ensure stable supplies in regular quantities. In addition, since ice is made in blocks, block ice
need to be crushed first before they can be used for fish storage. Hence, this method is
disregarded in this Project. It has been acknowledged that once Brikama Fish Market has
opened upon the completion of the Project, the producers of bags of ice will divert their interest
to private demand both in and around Brikama Market, by which they will compensate for their
sales to fish retailing.



The ice making machine and ice storage should be designed to provide adequate space in
response to the actual situation of demand for ice and supply of electric power as well as of the
current condition of maintenance management of the ice making machine.

(4) Chilled room

The chilled room is an indispensable component, as its purpose is to help prevent the
freshness of fish from deteriorating too quickly along the way from when they are brought in to
the retail market to when they are ready for sale. Fish are displayed on stalls made of concrete
while standbys are kept in cooler boxes. The purpose of installing a chilled room is to store
surplus fish, which cannot go in cooler boxes around stalls, temporarily for one or two days.
Meanwhile, the purpose of using cooler boxes is to ensure that fresh fish are readily available to
consumers while placed beside the stalls.

The size of the chilled room should be determined rationally, taking into consideration
various ways of bringing harvested fish in to the retail market and excessive quantities of fish
that are accepted and handled at landing points during the peak harvest season.

(5) Emergency generator

The power supply from NAWEC to Brikama Market is considered to be reasonably stable but
power failure is more likely to occur during the rainy season, caused by distribution network.
Recovery operation normally takes several hours, and in such a situation at present, the
emergency generator is used to keep the ice making facilities going. However, ice making by
emergency power generation is more costly than purchasing power, and increases in the cost are
unavoidably forwarded to purchasers of ice. In reality, it is very hard to compensate for extra
costs this way. Considering this fact, this Project disregards the use of the emergency power
generator for ice making operations. Instead, the Project concentrates on the designing of an
emergency power generator which supplies power to far more important facilities, such as the
water supply and drainage pumps and the night-lighting system, in the event of power failure.

(6) Water treatment system

Wastewater (from cleaning fish and retailing equipment) and sewage (from toilets, showers
and kitchenettes) are generated at the Project site and the site becomes waterlogged by rain. The
public sewerage system in Brikama area is provided at a substandard level and Brikama Fish
Market basically has to manage sewage treatment and infiltration of drain water within the
premises. Such drainage facilities should be designed according to the regional standards as
well as from the viewpoint of maintenance management.

(7) Water supply system

The supply of potable water is a very important factor in order to operate retail activities in a
more hygienic environment, prevent the freshness of fish from deteriorating, and improve the
quality of fresh fish products for retailing.

Under the current circumstances, the water supply pressure is low and some water outages
have been noted. The water supply system should therefore be designed to house a water
reservoir of a suitable size so as to secure the necessary amounts of water and ensure stable
supplies with sufficient water pressure.



(8) Public toilet

As a venue where food products are handled, a market must provide toilet facilities for
retailers in terms of hygiene control. Especially, Brikama Fish Market will be a place where
fresh fish are handled, and it should therefore be designed to provide space and facilities
necessary and adequate for handling fish.

Toilet facilities could be available to workers, who bring fish in to Brikama Fish Market, as
well as to visitors to Brikama Market. However, considering the fact that their stay is normally
brief and from the perspective of maintenance management to keep the toilet facilities clean and
hygienic, such users should continue to use the existing public toilets provided within the
premises of Brikama Market. Hence, the usage of new toilet facilities by these people is not
taken into account when determining the facility size.

(9) Equipment (cooler boxes, fish boxes, balances)

Fish retailers preserve their fresh fish in baskets, which are woven with date palm leaves, or
in plastic buckets, and they take fish out of such containers and display them on their stalls as
sales progress. These containers do not have lids and are rather unhygienic with swarming flies
around them. In addition, these containers are not completely heat-resistant (even when some
ice is placed in them), and the temperature of stored fish therefore rises, deteriorating the
freshness quickly. Furthermore, woven baskets are cheap to buy but because they are not
waterproof, their durability deteriorates quickly and is thus not ideal for repeated use, making
them a source of waste.

Under such circumstances, the aim of introducing cooler boxes is to ensure that very fresh
fish are readily available to consumers while cooler boxes are placed right next to stalls. They
are indeed essential equipment for keeping fish nice and fresh.

Moreover, when fish for sale cannot go in cooler boxes all at once, surplus fish can be stored
in the chilled room, sorted by retailer name, and are transferred and stored back in the cooler
boxes as sales progresses. Fish boxes are also essential equipment, as they are used for
efficiently storing and sorting fish by retailer name in the chilled room. The interior of the
chilled room should be designed in such a way that fish boxes can be stacked efficiently on
racks. Fresh fish are placed in fish boxes with ice and the fish boxes are stacked on racks in the
chilled room.

Balances are used for weighing fresh fish and ice. Weight checking is essential for the retail
market to function properly.

(10) Garbage depot

Brikama Fish Market must properly handle inedible parts of fish, e.g. scales, gills, guts, bones
and heads, which are the cause of bad smells as well as inducing diseases infected via small
insects such as flies. Inedible parts of fish should therefore be collected separately from other
types of waste and the garbage collection from Brikama Fish Market should be implemented by
BAC.

Brikama Market handles approx. 10 tons of fresh fish everyday. Scales are removed from
demersal fish before they are sold, and gills, guts, bones and heads are removed from pelagic
fish, as the flesh is sold in mince. These removed parts become waste. The waste is currently
disposed of temporarily into containers by fish retailers, but ultimately, it must be collected in a
place which is provided away from the market hall. The size of such the garbage depot should
be determined as necessary but keeping it to a minimum, based on the estimation of waste
quantity. The garbage depot should also accommodate ancillary facilities, such as faucets for



cleaning, in the light of maintaining the place safe and hygienic.

(11) Administration office

The administration office allocates personnel necessary for maintaining and managing the
market. It should be designed rationally to minimum requirements.

(12) Soft Component (Technical Assistance)

Brikama Fish Market is to be the Gambia’s first full-scale fish market, accommodating
groups of fish retailers scattered all over the premises. Hence, those who are to manage the
market must receive the necessary guidance and instructions prior to the operation of new
facilities, about systematic organisation, financial affairs, public relations, and health and safety.
Fish retailers also need to be organised and administrative rules should therefore be devised
about the use of the facilities.

With regards to the ice making and fresh fish chilled room, the adoption of a new refrigerants,
a flake ice machines and ancillary facilities and equipment needs to be fully understood through
training, so does the technical aspect of how to operate, maintain and manage the facilities and
equipment. Hence, technical and operating instructions should be provided using the actual
facilities and equipment.

(13) Pickup trucks

Pickup trucks are disregarded in this Requested Japanese Assistance, as they are hardly
necessary or urgently required components for facilitating a smooth and proper operation of
Brikama Fish Market or for ensuring the efficient use of the facilities.

2.2.1.1 Policies concerning the natural environmental conditions

Brikama Fish Market is to be designed to provide a market for handling fresh fish as fresh
food products. In the viewpoint of retaining the freshness of fish and maintaining hygienic
condition, the facilities and equipment at the market should be designed taking account of the
subtropical climate where temperatures is very high.

Heavy rainfall during the rainy season is likely to flood the roads around the Project site.
Puddles and muddy patches are also created in the alleys of the Brikama Market due to
inadequate drainage facilities. Taking these conditions into account, rainwater on the Project site
should initially be treated by means of infiltration within the Project site, and all Project
facilities and equipment should be designed to enable the smooth operation of the market
without being hampered by rainwater. In addition, how to avoid the damage by lightning
frequently arising with rainfall should also be taken into consideration when designing the
facilities and equipment.

The hot and humid weather during the rainy season and the salty west wind from the Atlantic
are also conditions to bear in mind; anti-corrosion measures need to be implemented when using
metallic materials, such as steel, for the Project facilities and equipment. Equally, measures
should be taken to prevent termite from infesting wooden materials.

When considering the installation of skylights for sun control and natural illumination, it
must be ensured in the design process that water leakage and other hazards will not be induced
by the design.
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Table 2-1 Design conditions concerning natural conditions

Items Design value etc. Notes

Wind 35m/sec (10m above sea | Max. velocity recorded since 2000: 25.7m/sec.

velocity level) (Yundum International Airport Meteorological

(Max.) Station) Typical velocity: 5.2m/sec.

Wind Dry season: northeast Desert sand are contained in the strong wind of dry

direction Rainy season: west season, which is called Harmattan

Rainfall Annual average: 850mm The rainy season lasts from July to September. The
Daily max.: 299.97mm average rainfall used to be approx. 1,000mm but the

rainy season is much drier nowadays.
Daily rainfall of 50 mm and over: 3 to 4 times a year
Daily rainfall of 100mm and over: only once a year

Air Max. average: 32.7°C
temperature | Min. average: 21.7°C
Average: 25.9°C

Humidity | Average: 66.0%

Ground Sandy soil Fine sand - silt

2.2.1.2 Policies concerning socio-economical conditions

The Project site is located at the centre of Brikama Market. Accordingly, careful
considerations is inevitable not only for the smooth and efficient operation of the market as a
fresh fish retail market for the residents of Brikama area, but also for the improvement of the
overall convenience of Brikama Market by coordinating with goods and customers flow of
existing parts of Brikama Market, unifying with neighbouring market facilities, in the site
planning.

Furthermore, the Project site is adjacent to the existing market where goods distribution and
flow of customers take place as normal. Therefore, when the construction work is in progress,
certain considerations must be taken into account, e.g. by fencing the construction site, so as not
to interfere with the safety of customers and the convenience of shops on the market premises.
Safety against vehicular traffic by which construction materials and machinery are brought in
must also be fully secured. Moreover, efforts should be made to minimize the harmful influence
of vibrations and noises from the construction works, by applying appropriate construction
methods and techniques.

With regard to the retailers who have to remove from the Project site, the basic agreement by
the persons concerned, including directly involved stakeholders, has already been reached at the
several on-site stakeholder meetings. In accordance with the basic agreement, the Gambian
government and BAC must offer an relocation site at an appropriate time while arranging
necessary infrastructure such as electricity and water supply, drainage system, garbage depot,
etc.

2.2.1.3 Policy for the construction works and procurements
(1) Regulatory requirements and application procedures

The Gambian government enforces the Land Use Regulations (correspond to Japanese Urban
planning Law) and the Development Control Regulations (correspond to Japanese Building
Standard Act), which provide city planning requirements, certain application procedures,
building code concerning rooms, stairs, wastewater treatment, etc., and structural design
standard. These two regulations were revised in 1995 but there has been no further review ever
since.
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Public construction projects, such as this Project, require application for construction permit
(it is called Development Permit) to the Fisheries Department, which is the implementing
agency of this Project. The application form is submitted to the Department of state for Local
Government and Land, through the Department of State for Fisheries and Water Resources. The
application form is then sent to the Department of state for Works, Construction and
Infrastructure and is then forwarded to the Department of Land and Surveys and the Department
of Physical Planning respectively. And finally, it is examined by Physical Planning Office as
practical examination body, which is in the Department of Planning and Development of BAC.
Development permit is issued by the Department of Physical Planning and sent to the
Department of State for Fisheries and Water Resources. The application procedures normally
take one month before development permit is finally issued.

Therefore, it is necessary to submit application for development permit so as not to affect the
commencement of construction works.

(2) Policies conformable to the technical and quality standards

The Gambia’s Development Control Regulations define basic building codes, but there are no
standards equivalent to Japan’s design standards and specification codes, which impose
notification requirements and AlJ (Architectural Institute of Japan) criteria, nor are there any
quality standards which are equivalent to JIS (Japanese Industrial Standards). Hence, all
technical and quality measures apparently follow BS (British Standards) set by the UK, the
former colonial power of the Gambia, and the EU standards. In terms of grant aid, the standards
of a donor country are assumed to conform to the international standards, and as far as this
Project is concerned, the Gambian Department of Physical Planning has acknowledged that
Japanese Building Standard Act and it’s bulletin, AlJ criteria and JIS may be applied in the
designing process.

Over recent years, Japanese building standards and quality standards have been amended over
and over again so as to conform to international standards and specifications defined by ISO
(International Organization for Standardization), EU and ASTM (American Standard Testing
Methods). Now, Japan has an equal footing in standards of design strength, structural design,
functionality and building cost with the major advanced countries, including the UK.

Therefore, the abovementioned Japanese standards and specifications will be applied in this
Project, implemented by Japan as Grant Aid Project, because it is thought to provide advantages
for contractors who are involved in specific designs, supervision of construction works and the
actual construction works, in terms of the efficiency of construction works and the effect of
decreasing construction costs.

However, it must be ensured that the fundamental elements of each of the standards and
specifications conform to the Gambia’s Development Control Regulations and are applied
together with international standards and specifications by ISO, EU and ASTM, which are
observed in the Gambia.

With regards to quality control of concrete, it should be ensured by building companies’
self-management and by consultants’ supervision on the construction site, while material
samples must be submitted per reference quantity to a state-approved inspection institute, where
the samples are tested for strength prior to approval by BAC and the Department of Physical
Planning.

(3) Policies concerning facility design and quality standards

With regards to technical standards concerning design of facilities, such as electric

12



installations, air-conditioning and ventilating equipment, plumbing system and sanitary
installations, Japanese design standards and quality standards (JIS, JASS (Japanese
Architectural Standard Specification), AlJ standards and specifications, power extension cable
specifications etc.) are basically applied, but it must be ensured meanwhile that consistency with
the standards and specifications, both regional and international, such as BS, EU standards and
specifications, ASTM and ISO, is taken into consideration.

(4) Structural design standards
Table 2-2 Structural design standards

Items

Design or reference value etc.

Notes

Allowable
capacity of soil

bearing

Approx. 68.6kN/m?

Continuous foundation:
Width: 0.9m, depth: GL -1.0m,
Min. N value: 8

Wind pressure q: 765N/m q: V/16, V=35m/sec
Live load 2,900 N/m” Office floor space
5,400 N/m? Market hall floor space
Slump 8~12cm
Q | Strength 15~24Nf/mm
% Salt content Target value 0.004%wt or below Nacl conversion
o | Cement Ordinary Portland cement
@ | Cover of Above ground: S5cm For column & girder, beam, purlin
reinforcement Under ground: 7cm For the foundation

Reinforcing steel bar

In accordance with BS or EU standards

Clearly procured locally

Steel frame

In accordance with JIS, BS or EU
standards

Depending on which contractor i

used

(5) Policies concerning the hiring of local subcontractors and procurements

In the Gambia, low-rise buildings of reinforced concrete block structure with lightweight
concrete block are very common. According to GAMWORKS, the implementing agency of
public works, there are fewer than ten construction companies in the Gambia, which they can
recommend for undertaking the construction of the medium-sized facilities which are proposed
by the Project. The construction works of luxury homes and high-class resort hotels are
currently in progress on the Atlantic coasts and some of it is under the overseas construction
companies where they can supervise construction works and supply building materials and
machinery by themselves, while using Gambian subcontractors with skilled and unskilled
workers.

Subcontractors recommended by GAMWORKS seem to have capabilities to construct
medium-rise buildings of reinforced concrete structures. However, there are no fabricators of
structural steel in the Gambia, who are capable of manufacturing and assembling relatively
wide-spanned structure with heavy-gauge shaped steel and/or advanced truss system. There are
no structural steel fabricators with high level of accuracy also in Senegal, the Gambia’s
neighbouring country, although some can manufacture and assemble only simple steel structure.
Hence, the current condition is that manufacturing of steel structure is operated in South Africa
or European countries and assembling in the Gambia under the supervisors who are dispatched
from the above countries. In addition, there are no ready-mixed concrete plants in the Gambia
and small plants of batch mixers are normally set up on or near construction sites to mix
concrete.

Common building materials are distributed within the Gambia and they are readily available,
but domestically manufactured and supplied materials are only fine aggregates and substrate of
soft wood such as palm tree. The procurement of almost all building materials therefore depends
on imports from neighbouring Senegal or other countries.
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Therefore, the structure system of the Project facilities, particularly of the market hall, should
be selected through careful considerations about material procurement, selection of construction
method based on the current conditions surrounding the construction site, accuracy of works,
and construction capabilities.

Finishing materials must also be selected carefully, taking account of material procurement
and construction capabilities as well as of the ease of maintenance management.

2.2.1.4 Policies concerning the construction method and the construction period

There is not enough space for a temporary yard in the Project site, because the building
coverage ratio is high in order to layout required facilities and equipments. Hence, it is
necessary to secure a temporary construction yard separately, from where concrete and other
building materials can be transferred to the Project site according to construction work schedule

Construction works take place within the premises of Brikama Market, adjacent to where
retail activities are operated. An appropriate construction method therefore needs to be selected
to keep noises and dust from the construction site to a minimum. Safety of people around the
Project site, where it is busy with the transport of building materials, must also be ensured.

It is assumed that many construction materials including coarse aggregates will be imported
from Senegal and that steel frames will be brought in from Japan. The construction schedule
should therefore be planned carefully, taking these procurement arrangements into
consideration.

The construction schedule should be planned comprehensively to aim for the completion of
roofing works before the rainy season (from July to September) so as to proceed with finishing
works effectively. The range of provided equipment is rather limited, so is the procurement
budget. Lump-sum tenders by building companies would therefore be preferred.

2.2.1.5 Policies to respond to operation and maintenance management

The Fisheries Department is the responsible agency for the Project. The Department has a
track record in instructing the operation and maintenance management of Fisheries Centres that
comprise ice making and refrigeration equipment. Furthermore, the Department employs some
staff members who were trained in Japan. They play the role of supervisors at three local
Fishery Centres, instructing how to operate the ice making and refrigeration equipment.

Together with the Fisheries Department, the Brikama Area Council has administrative
authority with a record in the market operations, administering the overall operation and
management of Brikama Market including waste disposal and treatment and fee collection.

Apart from the abovementioned government organisations, the operation of Brikama Fish
Market involves local communities. This community-based participatory method is also applied
to other Fisheries Centres and the Fisheries Department has achieved some good results using
this method. Knowing that Brikama Fish Market will be the Gambia’s very first full-scale fish
retail market, the smooth start-up of the brand new fish market should be ensured, facilitated by
Soft Component (Technical Assistance).

2.2.1.6 Basic Policies on the Grade Setting of Facilities and Equipment
[Policies on the Scale of Facilities and Equipment]
(1) Estimated quantities of fresh fish that are handled at Brikama Fish Market

1) Quantities of catches
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The quantity of catches by artisanal fisheries in the Atlantic is approximately 33,000 tons per
year, of which approximately 10,000 tons are landed in Gunjur near Brikama Market and
approximately 6,000 tons are landed in Tanji.

Table 2-3 Breakdown of quantities of catches (2006)

Fishing Ground Fishery Type Catches Percentage

Distribution

Atlantic Artisanal 32,975t 83.0%

Commercial 2,829t 7.1%

River Gambia Inland Water 3,921t 9.9%
Total 39,725t

Source: The Gambia’s Fisheries Department Statistics

The catches by artisanal fisheries are mostly of pelagic fish such as Bonga and Sardines.
These fish increase in abundance during the peak harvest season and are often harvested using
techniques such as the fishing net method. The main landing sites do not have adequate facilities
and equipment to cope with large quantities of catches and using their smoking technique,
which is their traditional preserving method, they can only process so much at a time.
Furthermore, distributors do not have adequate storage facilities such as refrigerators and chilled
rooms. They also have difficulties in transporting large quantities of fresh fish to consuming
areas in a short period of time.

Over recent years, catches of sardines*' have increased considerably. They consist of more
oil than Bonga and they are therefore more difficult to be smoked, as so much oil drips from
them onto the smoking equipment during the process. This fact discourages the
storage/processing of sardines at the landing sites and it must be left to distributors.

Fish prices may collapse during the peak harvest season, and in order to prevent this, artisanal
fishfolks often have no choice but to discard some of their catches on the beach near the landing
sites or into the sea, in spite of incurred costs towards fuel and labour. Such a condition makes
artisanal fishfolks’ incomes unstable while wasting valuable fishery resources. This vicious
circle is evident, frequently occurring at the Tanji and Gunjur fish landing sites.

Table 2-4  Actual situation regarding discarded fishery products (Gunjur and Tanji)

Landing Site Time of Occurrence Average Frequency | Discarded Amount
Tanji Around Aug. and Sep. | 30 days/year approx. 1 to 3t/day
Gunjur Around Feb. 15 days/year approx. 1 to 2t/day

Source: Information collected by interview with the statistics officer of each land point

2) Forms of fish distribution

Along the Atlantic coasts, including the Brikama area where 60% of the Gambia’s population
concentrate, fish retailers operate their businesses within only a one-hour drive from the main
landing sites in Gunjur and Tanji. They can therefore pop down to nearby landing sites to
purchase fish by themselves. The transportation of fish from the landing sites to Brikama
Market is organised using shared buses and trucks are sometimes chartered to share among
retailers. Large-scale retailers often commission fish buyers. Improved road conditions and the
increased availability of transport vehicles encourage the division of labour and the retail style

*1' The most common method used for preserving sardines in Senegal is to boil and then dry them. However, in the
Gambia, it is difficult to obtain or procure fuel (wood, gas etc.) and therefore, this method cannot be adopted.
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is currently becoming more diverse. At present, large-scale buyers, who use refrigerated trucks
for transportation, have their business operations restricted by gentlemen’s agreement; they are
not allowed to operate on the Atlantic coasts, where Brikama Market is situated, but they are
allowed to operate in inland areas.

3) Estimated amounts of fish consumption

According to the FAO Survey 2004, each citizen consumes 28kg** of fish per year and
people who live on the Atlantic coasts have the advantages, compared to those in inland areas,
of marine fish being more readily available to them at much more affordable prices.
Consequently, amounts of fish consumption are estimated by region as below:

Table 2-5 Fish consumption by region

Region Population Fish Consumption | Fish Consumption
(persons) (/person/year) (/region)
Banjul Region 35,061 38 kg 1,332t
Kanifing Region 322,735 38 kg 12,264t
Western Region 389,594 38 kg 14,805t
Lower River Region 72,167 20 kg 1,443t
North Bank Region 172,835 15kg 2,593t
Other 368,289 12 kg 4,420t
Total 1,360,681 36,857t

Source: reference literature provided by the Fisheries Department

It is estimated that approximately 50kg of fresh fish is consumed per person per year in the
Western Region, as the Brikama Area and the Combo Central District are within a short distance
from Brikama Market, i.e. within walking distance and within a five-minute drive respectively,
which provide easy access to fresh fish and more affordable prices than retail prices offered
around the region. As shown in Table 2-6, around Brikama Market, the fish consumption in the
Combo Central District alone is estimated to be approximately 4,000 tons.

Table 2-6 Estimated annual fish consumption by the areas around Brikama Market

Area Population | Fish Consumption Annual
(persons) (person/year) Consumption
Brikama Area (within walking distance) 57,556 50 kg 2,878t
Combo Central District (within 5-minute 84,296 50 kg 4,215t
drive)
Western Region (within 30-minute drive) 389,594 38 kg 14,805t

Source: reference literature provided by the Fisheries Department

The field survey shows that 70% of the users of Brikama Market are in the Brikama Area,
within walking distance from the market, and that the other 30% are in the neighbouring areas,
within driving distance from the market. In addition the average time to drive to the market is
15 minutes, from the outside of the Combo Central District, plus there is a tendency that users
buy fish in bulk to last a few days. Brikama Market attracts consumers who are mainly from the
neighbouring areas and this tendency supports Brikama Market in ensuring the stable
distribution of fish throughout the year. Brikama Market is indeed the largest fish retail market

*2 The figure includes smoked fish, of which the consumption of fresh fish is estimated to be approximately 90%.
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in the Gambia.

4) Quantities of fresh fish that are supplied to Brikama Market

All fresh fish that are brought into Brikama Market are retailed. Distribution routes from the
landing sites are diverse and there are therefore no long-term records of quantities of fresh fish
handled. Subsequently, quantities of fish that were brought into Brikama Market were recorded
during the field survey and it was confirmed that 10.6 tons (on average) of fish were handled at
Brikama Market every day (Table 2-7).

Table 2-7 Quantities of Fish Landings and Quantities of Fish Supplied to Brikama Market

Unit: kg
Gunjur Landing Site Tanji Landing Site | Brikama Note
Market
Day of the Bonga Other Total Qty. Bonga Qty. Qty.
Week Shipped Shipped Brought
into
Thu. Aug. 9 10,770 250 11,020 7,500 7,785 3,750 11,460
Fri. Aug. 10 510 1,340 1,850 1,050 28,368 2,830 3,900 | Salat at mosque
Sat. Aug. 11 16,770 500 17,270 1,860 | 28,920 9,740 13,020
Sun. Aug. 12 4,410 1,900 6,310 1,410 68,050 3,350 4,740 | Heavy rain
Mon. Aug. 13 4,200 0 4,200 510 51,120 13,550 14,340
Tue. Aug. 14 4,380 0 4,380 2,460 14,418 9,130 12,300
Wed. Aug. 15 9,195 690 9,885 3,570 17,820 7,120 9,240
Thu. Aug. 16 9,045 510 9,555 3,840 82,656 10,800 14,580
Fri. Aug. 17 5,400 880 6,280 1,440 | 40,176 9,780 8,520 | Salat at mosque
Sat. Aug. 18 15,330 720 16,050 4,200 | 48,150 9,300 13,800
Average 8,001 679 8,680 2,784 37,475 7,935 10,596

Note 1: “Qty. Shipped” refers to quantities of fish that are shipped to Brikama Market.

Note 2: The Gunjur landing site regularly operates fish transportation directly using 3 refrigerated trucks.
Harvested fish are stored in the refrigerators.

Note 3: The Tanji landing site mainly handles pelagic fish such as Bonga and Sardines.

Based on what was found by the abovementioned field survey, the annual quantity of fish that
is supplied to Brikama Market can be estimated; the daily amount of fish that are brought into
the market is 10.6 tons and the number of operating days per year is 350 days and thus the
quantity of fish that is sold per year is estimated to be 3,710 tons (10.6x350). Furthermore, the
users of Brikama Market include those who are in the Combo Central District (annual fish
consumption: 4,200 tons) and the number of retailers at the market is on the increase. These
facts indicate that sales volumes would also increase. Such circumstances suggest that the figure
10.6t/day, which was confirmed during the field survey, is the average sales volume. Hence, this
Project uses the rounded sales volume figure of 10t/day in formulating plans.

5) Composition of fish retailers

Fish retailers who operate their businesses within Brikama Market can be grouped by the type
of fish mainly sold and by sales volume. The types of fish mainly sold can be grouped into
“pelagic fish” (such as Bonga and Sardines) and “other” (mainly demersal fish). Meanwhile, the
fish retailers can be grouped into “small-scale retailers” and “large-scale retailers” according to
their daily sales volumes.

Based on the results acquired from the field survey, the sales volume (10t/day), which is
quoted in this Project, can be classified by the type of fish mainly sold and the average sales
volume per day, as shown in Table 2-8.
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Table 2-8 Fresh fish sales plan for retailers

Category Average sale quantity Number Daily sales
(kg/day) (person) (kg/day)

Pelagic
Small scale retailers 45 66 2,970
Pelagic
Large scale retailers 158 23 3,630 (rounded)
Pelagic total (89) 6,600
Other fish
Small scale retailers 4 34 1,530
Other fish 110 17 1,870
Large scale retailers
Other fish total (51) 3,400
Total fresh fish sales 10,000

Note: Sales volume/small-scale retailer/day is 45k (30kg: 1.5 mesh baskets).

(2) Policies on the Market’s storage capacity corresponding to varying quantities of fish
supplied to Brikama Market

As shown in Table 2-7, the quantities of fish supplied to Brikama Market decreased during
the field survey due to salat at mosque on Fridays and heavy rain. It was also identified that
occasionally the volume of delivered fish exceeded the scheduled volume by some 40%. It
would therefore be inadequate to plan the storage capacity of Brikama Market simply by
estimating from the average figures that were acquired, as the market could still face a lack of
storage capacity.

Moreover, the Tanji and Gunjur landing sites are the major suppliers to Brikama Market and
large quantities of harvested fish are wasted (the average of 2t) during the peak harvest season,
i.e. 45 days a year. It was recognised that if only distributors, including retail markets, have
adequate storage equipment, it would facilitate deliveries of fresh fish to consumers.

Recognising such a situation, a storage system must be established to flexibly cope with
quantities of fish supplied to Brikama Market, which vary day to day, thus enabling deliveries
from the landing sites without causing any waste, even during the peak harvest season, as well
as ensuring efficient sales at the market.

By providing adequate storage equipment that can flexibly cope with varying quantities of
fish landings, fish retailers will be able to stabilise their sales while consumers will be able to
buy fish at ease without being troubled by big price fluctuations. Furthermore, producers (i.e.
fishfolks) will not have to suffer fish price collapses too often during the peak harvest season,
and they will therefore be able to bring their catches to the landing beaches, feeling assured.

1) Policy to address varying quantities of fish that are supplied to Brikama Market

Normally, approximately 40% of the fish to be brought into the market are directly supplied
to the on-site retailers a day before the sales and the other 60% are brought in early morning on
the day of the sales. The fish are more or less sold out during the morning hours. That is to say,
if 10 tons of fish (the planned sales volume quoted in this Project) are to be sold, 4 tons will be
delivered a day before the sales and the other 6 tons will be delivered early morning on the day
of the sales, as shown in the top section of Figure 2-1.

However, the increase of fish landings during the peak harvest season, delays of fishing boats
in returning to the landing sites and transportation delays due to the heavy use of shared buses
during busy hours all intertwine with each other and cause variations in quantities of fish that
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are brought into Brikama Market. Meanwhile, fish retailers have only morning hours to sell
their fish. This is because they do not have adequate storage equipment and therefore they must
operate sensibly to avoid any leftovers by keeping an eye on quantities of fish they buy and
delivery hours while adjusting retail prices accordingly.

Fresh fish deliver and sales for regular situation(10ton sales/day)

Day before Sales day Day after
Afterno . . . Morning (8~ | Afterno . . . Morning (8~
on Evening| Night | Early morning 12am) on Evening| Night | Early morning 12am)
Buyof | __ - Buyof | __ -
fish 5~7pm 6~8am fish 5~7pm 6~8am
Fish Fish
. Preserv . Preserv
deliver " deliver "
6ton ation | Fresh fish sales 6ton ation | Eresh fish sales
- 10ton - 10ton
Fish p Fish p
deliver | ™V Preservation deliver | V] Preservation
ation ation
4ton 4ton
In case of fresh fish deliver increased (14ton sales/day)
Day before Sales day Day after
Afterno . . . Morning (8~ | Afterno . . . Morning (8~
on Evening| Night | Early morning 12am) on Evening| Night | Early morning 1am)
Buyof |.__ - Buy of |.__ -
|fish 5~7pm 6~8am fish 5~7pm 6~8am
Fish
deliver S Fish
ation is|
e deliver | PTeserY
6ton
Fish
deli Preserv | Fresh fish sales Fresh fish sales
Z Ve | ation 12ton Fish Preserv 12ton
i deliver . Preservation
ation
2ton
Fish p Fish p
deliver | ™V Preservation deliver | V] Preservation
ation ation
4fon Aton

Figure 2-1 Daily Sales Model of the fresh fish in Brikama Fish Market

However, there are more and more cases when quantities of fish larger than the average
supply volume are delivered to Brikama Market, exceeding by approximately 40%, and this has
actually been causing price drops and leftovers. The establishment of an adequate storage
system to address this issue will therefore stabilise the fish retailers’ business operations so that
they can provide consumers with retail services at fair prices.

With these circumstances as a background, this Project assumes a storage system which is
adequate enough to handle increased volumes of fish supplied to Brikama Market, even to
14tons/day, as recognised during the field survey.

Simulating a case in which an increased volume of fish with an excess of 4 tons, as shown in
the bottom section of Figure 2-1, is supplied to Brikama Market, and in which the excess
volume is delivered evenly both in the morning and in the afternoon, if the first 2 tons of fish,
which are brought in the morning, are sold straight away and the other 2 tons of fish, which are
brought in the afternoon, can be kept aside in the storage, this will enable the fish retailers to
sell the stored fish, still nice and fresh, on the following day. According to the field survey, the
situation, when 40 % excess of the average supply quantity is created, occurs 3 to 4 days out of
10 and it is therefore assumed that it happens 100 to 140 days a year.
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2) Policy to address excess fish landings during the peak harvest season

The field survey found that during the peak harvest season, the average of 2 tons of fish were
discarded at the Tanji landing site and the Gunjur landing site (approximately 30 days around
August and September and approximately 15 days around February respectively). The reason is
a lack of preserving facilities at the landing sites; they do not have refrigerators and large cooler
boxes to temporarily keep all harvested fish properly. In addition, retail distributors do not have
adequate storage equipment and this creates a major cause of price collapse at the landing
beaches.

Fish retails at Brikama Market provide convenience, serving a wide sales area. The market
offers big opportunities for fish suppliers to sell their fish. Therefore, during the peak harvest
season, if 2 tons of excess catches can be brought into Brikama Market and stored properly by
retailers, they could be sold as good products instead of being discarded.

Under the current circumstances, the discarding of excess fish occurs approximately 45 days
throughout the year and the average volume of discards is approximately 2 tons. This situation
sometimes coincides with the abovementioned peak harvest season. However, because the
efficient and flexible operation of the facilities provided by this Project would improve the
storage of fresh fish, the Project shall not include within its sphere the addressing of the issue
concerning excess volumes of fish at the landing sites during the harvest season.
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2.2.2 Basic Plan(Construction Plan/Equipment Plan)
2.2.2.1 Basic Plan

(1) Market hall / fish & ice Handling yard planning

1) The number of retail compartments and planning for fish stalls

The Market hall planning must be done for 140 fish stalls existed within the premises of
Brikama Market, based on the line-up of fish retailers category, types of fish sold and sales
volumes as shown in Table 2-8. The Market hall will be divided into retail units in two different
sizes of space to accommodate both small-scale and large-scale retailers depending on their
handling quantities no matter what type of fish will be sold. Sales table, table for chopping,
space for ice box and garbage bin for fish residue shall be installed in each stall, and also,
equipped with washing sink and faucet (individual or shared) so as to improve hygienic
condition.

But, in the case of small-scale retailing stall, sales table and table for chopping will be in a
two-in-one style as sales/processing table so as to balance with their sales quantity and
necessary space. Also, since 40 small-scale retailers, approximately 60% of total small-scale
retailers, mince their fish, small-scale retailing stalls must be provided as part of all
sales/processing tables to apply mincing machines. '
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Figure 2-2  Fish retail unit
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Each retail unit must comprise four stalls, in spite of it is for large or small scale retailers.
Two sides of the unit in parallel with the stalls must face the alleys for customers and the other
two sides must face the alleys for retailers. Based on these policies, the composition and
dimensions of each retail unit were discussed at the stakeholders’ meeting with those who are
involved in the Project, including Brikama Market retailers, and consequently, the plan was
reached as shown in Figure 2-2.

There are some modifications made through the Project, as below, due to the redesign of
stalls; from the current design to the design according to the plan, for more effective use.

Table 2-9 Plan for stalls

thrown onto the ground.

Item Current Improvement/ Scope Plan
Stall Area Small-scale retailer: 0.9 - 1.2m (W) | Maintain almost similar | Small-scale retailer: 1.35m
x 0.8 -0.95m (D) size (W) x 0.7m (D)
Large-scale retailer: 1.8 - 2.4m (W) Large-scale retailer: 1.65m
x 0.65 - 0.75m (D) (W) x 0.7m (D)
Washing/cleaning | Stalls are wooden and are rarely | Facilitate washing and | Provide concrete-made sales
of Stalls cleaned, e.g. with water. cleaning for better | tables instead of wooden ones
hygienic management. | for easier washing and
cleaning
Washing of Fish | Water is collected in a bucket from | Facilitate the washing | Provide washing sinks
the communal water tap and after | of fish and ensure that | (individual or shared) and
cleaning fish, the used water is | it is properly done. faucets.

Garbage bin for | Buckets and similar types of | Status quo Arrange garbage depot for
Fish residue containers are used. fish residue exclusively for
BAC’s collection of classified
refuse scheme.
Other equipment | Knives, chopping boards, basins | Status quo Utilize retailer’s own
etc. equipment.

2) Unloading berth plan

Fish are transported from the landing sites to Brikama Market mainly using one-box-type
buses. Fish are kept in mesh baskets which are secured on to the roof of the bus. Medium-sized
trucks are also used on some occasions. These transportation means will continue to be used and
in order to make unloading easier, a fish unloading berth must be designed.

The roof level over the fish unloading berth must be carefully determined, considering that
workers stand on the bus roof while unloading fish. The required width of the berth must also be
carefully calculated together with the unloading time, considering that unloading work is a
high-place operation, i.e. on the rooftop of bus.

A. Calculation of the required width of fish unloading berth

60% of the normal daily handling volume, i.e. approximately 6 tons, is delivered to Brikama
Market for retailers during the early hours of the morning. While using this fact as a condition
for the calculation and assuming that shared busses are used for fish deliveries at all times, other
factors can also be set: 180kg of fish (i.e. 3 mesh baskets, each holding 60kg of fish) are carried
on each bus, it takes 15 minutes to unload each time, and unloading hours are between 6 and
7.30 am before the market users begin to arrive. Subsequently, the required width of the fish
unloading berth is calculated as follows:

No. of shared buses used: 6000kg +~ 180kg/bus = 34 buses
Unloading time/bus: 15 min./bus

Total unloading time: 34 buses x 15 min./bus = 510 min.
Unloading hours: 90 min. (from 6 to 7.30 am)
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No. of berths required for parking: 510 min. + 90 min. = 6 berths
Berth length/bus: 4m/bus approx.
Total berth length: 4m/bus approx. x 6 berths = 24m approx.

3) Administration offices and staff rooms

These facilities proposed by the Project will be operated and managed by the following
personnel:

Administration office
Administration office
Administration office
Administration office
Administration office

On-site staff room in the Market hall
On-site staff room

On-site staff room

Administration office
Administration office
Administration office

On-site staff booth in the Market hall

a. Fish Market Manager

b. Secretaries

¢. Administration/Finance Manager
d. Accountant

e. Cashiers

f. Ice Sales Cashiers

g. Security Guards

h. Cleaning staffs

i. Technical Manager

J. Ice/Chilled Room Engineers

k. Electric/Mechanical Engineers
1. Fish Boxes Staffs

N NN — WA DNNMPFR =N —

The floor area of each office and room must be specified, based on the Fisheries
Department’s and BAC’s examples, and also considering Japanese design standard of office
area (“Collections of architectural design data”: Architectural Institute of Japan edition).

Table 2-10 Required floor area for administration offices and rooms
Office/Room No. of Suggested Specified Notes
Staffs or Floor Area Floor Area
Members (m°) (m?)
Manager Room 1 10 - 20 14.91
Drawing Room 4 10 -15 14.25
Secretary Room 2 10 - 30 12.87
Administration and Finance 1 5-15 19.44 The account and
Manager Room cashiers also use the
Accountant Room 1 5-15 Ice Sales Cashier
Cashier Room 2 10 - 30 Room.
Technical Manager Room 1 5-15 19.44 All engineers also
Ice/Cold Storage Engineer 2 10 - 30 use the Fish Boxes
Room Staff Room.
Electric/Mechanical Engineer 2 10 - 30
Room
Meeting Room 60 48 -72 60.48
Ice Sales Cashier Booth 2 10 - 30 16.20
Fish Boxes staff Booth 2 10 - 30 16.20
Security Guard Booth 4 20 - 60 16.20
Cleaning Staff Booth 3 15-45 12.96

A) Electric installation
a) Power receiving station and the emergency generator

Electric power will be supplied to all the facilities of the Project site via the transformer,
which is provided by the National Water and Electricity Company (NAWEC), installed on the
ground across the access road on the western side of Brikama Market. The adoption of an
overhead power transmission method will require service poles to be installed within the Project
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site. Main switch, protective devices and watt-hour meters must also be installed. The main
distribution board for the entire site will be installed in the emergency generator room. The
primary power supply must be 3-phase 4-wire 400V/230V 50Hz and the supply capacity of the
entire site must therefore be 90K VA.

For the protection of electrical equipment against abnormal voltage, the main distribution
board must be equipped with under voltage, over voltage, open phase and reverse phase relays
as well as adopting a system by which the main circuit breaker is activated in the event of
voltage fluctuation and duration exceeding the limits or in the event of trouble or false
connection of primary side. Also, for protection against lightning-induced surge, the main
distribution board must be equipped with a surge protective device (SPD).

Power supplies provided by NAWEC are relatively stable and reliable throughout the year,
but power failures happen more frequently during the rainy season and recovery operations each
take a few hours. Hence, an emergency generator will be installed in order to avoid interruptions
to the early morning and late night operation of Brikama Fish Market as well as to the operation
of lift pumps that supply water to the elevated water tank, the discharge pumps of the water
treatment tank and the aeration blower system. It should be noted, however, that the emergency
generator should not be used to supply power to the ice making machine and chilled room, since
a few hours of power failure does not normally affect their operation.

The capacity of the emergency generator is 37KVA when calculated based on the
abovementioned point of view. As there is no facilities or equipment which need prompt
recovery of power supply, the mutual switchover system of regular and emergency power will
be manual system. Furthermore, with regards to the distribution network for emergency power,
it is expensive to install its network independently; regular distribution network will therefore
be utilized. Because of this condition, it is necessary to install indication lamp which display
both regular and emergency power status, in order to check the power status at any time and
convert power source to regular power smoothly as soon as power failure is recovered. The
indication lamps will be installed in the distribution boards of the security guard booth and first
floor of the fish retail market building.

b) Main feeder system

The main feeder must be arranged in a way that power is distributed from the main
distribution board in the generator room to the distribution boards (lighting and power panels) at
the fish retail market building and in the security guard/cleaning staff booth as well as to the
control panels for the ice making machine, the chilled room and pumps. All cables and pipes
must be laid underground and some hand holes may be installed as necessary. For the
underground piping, FEP pipes must be used and the depth must be 900mm or deeper from the
ground level. The design of diameter of cables and pipes must comply with the International
Electrotechnical Commission (IEC) Standards and other relevant regulations, taking into
account the prevention of troubles such as overheating and voltage drops.

At the surface of distribution boards installed in the security guard booth and on the first
floor of the fish retail market building, alarm devices, which indicate water levels (full, low) of
the water reservoir and elevated water tank, the water level of the drainage tank (raw water
tank) to the wastewater treatment tank, and the operation status of the wastewater treatment tank
blower, must be installed with indicator lamps of regular and emergency power status. These
indicator lamps and alarm devices will facilitate efficient operation and maintenance by the
technical staffs.

c¢) Power equipment
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The power equipment used by this Project includes the ice making machine, the chilled room,
pumps for plumbing system, pressure type ventilators and storage type water heaters. Power
may be supplied to them from the main distribution board via their control panel, or otherwise
directly.

d) Policies on the provision and scale of wiring for lighting fixtures and receptacles

The piping and wiring work from all distribution boards (lighting/power panels) to all
lighting fixtures and switches, all socket outlets, all ventilators, etc. must be carried out
following policies. The design of diameter of cables and pipes must comply with the IEC
Standards and other relevant regulations, taking into account the prevention of troubles such as
overheating and voltage drops. All socket outlets within the Project should be earthed, and
European-type outlets used in the Gambia should be adopted.

e) Policies on the provision and scale of lighting fixture

The required illuminance of each room within the Project must be conform to the Japanese
Industrial Standard: Recommended Levels of Illuminance (JIS Z 9110) while taking into
consideration the actual illumination level of similar facilities in the Gambia. It should be noted
that fish are brought in at night time on some occasions and this fact should also be taken into
consideration from the safety aspect.

Waterproof fluorescent fixtures must be used where the washing and disinfection of fish
boxes and cooler boxes, etc. takes place. Other interior lighting fixtures will largely be
pendant-type fluorescent fixtures, which are suspended from the ceiling, but for the rooms in the
administration office, louvered fixtures should be used to prevent discomfort glare.

[llumination level around unloading berth of fish & ice handling area and nightlight within
the site must be more than 5 lux on the floor level, in order to secure safety unloading
operations and safety traffic of buses or refrigerated trucks. High-pressure sodium lamp fixture
must be used for such fixtures, benefiting from their long life and low power consumption
features.

Lighting around the fish handling yard within the fish retail market building and indoor
lighting during night time must include floor lighting (intensity of 5lux or greater) to ensure safe
unloading operations and safety of refrigerated trucks. High-pressure sodium lights must be
used, benefiting from their long life and low power consumption features.

f)  Policy of piping for telecommunication services (telephone, LAN)

Telecommunication services needs to be provided in all offices and rooms, including the
meeting room, which are used by the staffs of the Project site. Hence, piping work and
installation work of sockets for its services will be carried in the Project.

2) Plumbing system and sanitary installations
a) Water supply system

Large amounts of water will be used for improving the sanitary conditions of the Project
facilities, as it is fish retail facility. Water will be used for washing fresh fish, tables of stalls,
cooler boxes, fish boxes, the chilled room and floor of the market hall as well as for making ice.
It is difficult to take suitable water for such purposes without water of public water supply
(potable water). Consequently, potable water supplied by NAWEC will have to be used for all
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water supply facilities. Including water used in the administration office and the public toilet,
the daily water consumption of the Project is approximately 40m’, as shown in Table 2-11.

In selecting an appropriate water supply system, recent improvements made on the
performance of pressure pumps and equipment miniaturisation have widened the choice of
water supply systems against the elevated water tank system, the initial cost of which is
significant. Nevertheless, this Project adopts the elevated water tank system, considering the
facts that (1) power failure, once it has happened, can last for several hours, (2) it is inevitable to
secure consistent water pressure, (3) the adopted system must be simple and easy to maintain,
and (4) the operation cost must be kept low. The height of the elevated water tank is suggested
to be 15m from the designed ground level, as the pipe resistance is estimated to be 0.3kg/cm?, so
as to obtain 0.7kg/cm’® water pressure which is required to operate water facilities installed on
the first floor.

Long suspension of water supply is never experienced in Brikama Area. Hence, it is
appropriate to determine that the capacity of the water reservoir is approximately 40m’, which is
equal to daily usage, and the capacity of the elevated water tank is approximately 3m’, which is
roughly 1/13 of daily usage.

The Development Control Regulations of the Gambia stipulates that no water is to be
supplied via water reservoirs for drinking purpose. Hence, a direct system will be adopted for
supplying water to the kitchenette in the administration office and to the sink counter in the
security guard booth.

Table 2-11 Calculations for demand of water supply

Item Calculation Base Base Qty. Usage
(litre /day)
Ice making 110% of the volume of ice made Ice making capacity: 8,800
8t/day
Washing fish Handling volume/clean water = 1kg/1litre Fresh fish: 10,000
10,000kg/day
Washing stalls 1 min./time, 3 times/day Stalls: 140 8,400
Washing cooler boxes 0.5 min./time, 1 time/day Cooler boxes: 140 1,400
Washing chilled room | 4m?%/1-min. washing Area of the chilled 223
room: 40.5m>
Washing fish boxes 0.5 min./time, 1 time/day Fish boxes: 180 1,800
Washing floors etc. 10 m*/1-min. washing Floor area: 1,250m’ 2.500
Toilets 100%of staff, 25% of retailers Staff members: 23 1,218
1 time/person/day, 21 litre/time Retailers: 140
Wash-basins 100%of staff, 1 time/person/day, 5 litre/time | Staff members: 23 2,215
100%o0f retailers, 3 times/person/day, 5 litre/time Retailers: 140
Shower 20%of staff, 1time/person/day, 60 litre/person Staff members: 23 276
Hot water (including | Staft: 4.2 litre/person, visitors: 0.9 litre/person Staff members: 23 114
for washing) Visitors: 20
Washing car park 1 litre/floor area/day Floor area: 500m” 500
Total usage 37,446
Total market drainage | From washing of fish, stalls, cooler boxes, floors 24,323
etc.
Total human sewage From toilets, showers, kitchen etc. 3,776
Drainage capacity Market and domestic wastewater 28,099

* The amounts of water used in the washbasins and toilets are quoted from the “Report Regarding Reuse Treatment Systems for
Wastewater from Government Buildings” by Supervision Division, Government Building Department, Former Ministry of

Construction.

b) Hot water system

Hot water facilities are required only in the kitchenette in the administration office and in the
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security guard booth. Hence, the direct supply system will be adopted, in which each water
heater is provided at each room. As the amount of required hot water in the kitchenette, etc. is
approximately 110litre/day including hot water for washing, the water heater must be equipped
with approximately 50 litre storage tank. Electricity will be used as heat source, as it is safe to
use and easy to maintain.

¢) Sanitary installations

The existing public toilet at Brikama Market are located away from the Project site, and it is
not suitable from a hygienic point of view to be adopted as one of the market facilities where
fresh food products are handled. Hence, two types of sanitary facilities will be provided as
dedicated to the Project. According to the plan, one of these will be within the administration
office to be used only by the administration staff, the other will be provided to the public toilet
be used by fish retailers of the market hall.

There are some female staffs working in the administration office of Brikama Market now
and it is very likely that they will join as the administration staffs of the Project facilities.
Moreover, there are many female pelagic fish retailers while many demersal fish retailers are
male. Hence, gents and ladies toilets must be provided separately in both toilets.

In determining the required numbers of sanitary fixtures, the administration staff consists
only of 23 members and therefore, providing one fixture each must be adequate to meet the
installation criteria. As for the public toilets, the required numbers of fixtures are calculated
based on the presumption that the fish retailers consist of 40 males and 100 females (140 in total
according to the field survey). Details are shown in Table 2-12.

As western-style toilet bowls are used in the offices of the Fisheries Department but since
squatting-type toilet bowls are most commonly used in Brikama Area, western-style toilet bowls
will be installed in the administration office and squatting-type ones will be used for the public
toilet. All sanitary fixtures; toilet bowls and washbasins will be of ceramic and all shower
fittings will be of stainless steel (SUS) to ensure a good hygiene standard.

Table 2-12 Required sanitary fixtures — locations and quantities

Purpose of Use | Closetbowl |  Urinal | Wash-basin | Shower
Toilets and shower of administration office
Gents toilets 1 1 1 —
Ladies toilets 1 — 1 —
Shower 1
Subtotal 2 1 2

Public toilets

Gents toilets 1 2 3 —
Ladies toilets 5 — 8 —
Subtotal 6 2 11 —

Total 8 3 13 1

* The installation requirements for calculating the required numbers of sanitary fixtures conform to the Japanese
standards for the design of offices and factories under the occupational safety and health regulations.

d) Drainage and vent system

The Brikama Area does not have any public sewage system. The Gambia’s Development
Control Regulations stipulate that treated effluent from wastewater treatment system must be
discharged into public sewage system or into a infiltration pit or trench which is laid on one’s

property.
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a. The type of wastewater treatment system

The Development Control Regulations of the Gambia require the structure of wastewater
treatment system to the anaerobic system comprising multiple tanks (minimum of 2 tanks:
septic tank and sedimentation tank) but this condition mainly applies to domestic use. In
addition, the Development Control Regulations do not specify effluent standard. It is stipulated
that large-scaled housing facilities and buildings for other purposes must be planned upon
agreement with the examination authority of development permit. Hence, it has been agreed by
the Department of Physical Planning of the Department of State for Local Government and
Land, the Department of Planning and Development, Physical Planning of BAC, National
Environment Agency and Brikama Health Centre/Public Health Inspector's office that the
wastewater treatment system for the Project will be planned to aim at the quality of treated
effluent to be below 60ppm BOD and to infiltrate it’s effluent into subsurface within the site.
When using the anaerobic system with multiple tanks, it is difficult to meet above-mentioned
effluent quality, even by making the wastewater retention time longer, and therefore, an
aeration-type water treatment tank will be used.

Aeration-type water treatment tank may adopt a trickling filter method or an activated sludge
method. The management and maintenance of the trickling filter method is rather complicated
and it will be difficult to operate in the Gambia, as the country is unfamiliar with this system.
Consequently, the activated sludge method will be employed.

Moreover, the activated sludge method may use processes such as long-duration aeration,
contact aeration and separated contact aeration. Compared to the other aeration processes, the
long-duration aeration process has the following advantages:

+ It is normally odourless.

+ It generates only small amounts of sludge. Easy to manage, i.e. easy to clean the screen,
maintain the blower and remove sludge.

* Compared to the recently popular contact aeration process, its purification performance
does not become hindered by oil or fat in the wastewater, providing the oil/fat content is
very low.

Because of these characteristics, the Project will adopt the long-duration aeration process.
Also, the design of the water treatment tank should be simple to ensure the easiest possible
maintenance, while enabling adequate BOD removal performance by providing a long retention
time.

The wastewater in which high degree of oil and fat is contained, not only decreases treatment
capacity of water treatment tank, but also deteriorates performance of whole wastewater
drainage system of the Project, because oil and fat must be solidified in the drainage pipe
between the fish retail market building and the water treatment tank and also within the water
treatment tank. Therefore, some grease interceptors must be installed along the drainage pipe. In
addition, in order to prevent incursion of fish residue to the drainage system, screens and catch
basins must be placed.

b. Wastewater quality and water treatment tank capacity

The long-duration aeration type water treatment tank can simultaneously treat both
wastewaters from the fish retail market building and domestic wastewater from the toilet,
shower and kitchenette, etc. The BOD density of and domestic wastewater is normally around
200ppm.

Meanwhile, the BOD density of wastewater, which is produced at the fish retail market
building from the washing of fresh fish, stalls, cooler boxes and the floors, etc. are estimated to
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be approximately 1/8; more than10% of the fish landing site, as shown in Table 2-13. Because

the large amounts of blood comes out and drop off from fresh fish during transportation.

Table 2-13 Ratio of pollution loading amount by fish handling type
BOD pollution load by different handling processes Landing site Market hall
Round (whole) fish 2,000mg/kg 250mg/kg
Cut fish 4,000mg/kg 500mg/kg
Minced fish 8,800mg/kg 1,100mg/kg

Based on the above ratio, the total pollution loading amount in the wastewater from Brikama
Fish Market can be calculated from the sales volumes by the fish type and form of fish handling,
and it is 5,254,000mg/day, as shown in Table 2-14.

The amount of water used for cleaning at the market is 26,803litre/day, as shown in Table
2-11, and when dividing the pollution loading amount by the water amount, the BOD density of
the wastewater produced at the market is 188ppm. From this estimate, it is appropriate to
suggest that the BOD density of the wastewater produced at the market is roughly 200ppm,
which is more or less the same as the BOD of human sewage. Bearing this figure in mind and in
terms of the ease of maintenance, there will be one water treatment tank unit used to treat both
wastewater from the market hall and domestic wastewater, instead of treating them separately.
The volume of wastewater to be treated will be approximately 30m’/day, according to the
figures acquired in Table 2-11.

Table 2-14 Calculation of total pollution loading amount

Fish type Form when Sales Ratio Sales Volume Pollution Total Pollution
Sold (kg) Load Load
(mg/kg) (mg)
Pelagic Round 60% 3,960 250 990,000
Minced 40% 2,640 1,100 2,904,000
Demersal Round 40% 1,360 250 340,000
Cut 60% 2,040 500 1,020,000
Total 10,000 5,254,000

c. Infiltration process of treated effluent

Because Brikama Area does not have any public sewage system, the treated effluent by the
water treatment tank will be discharged on to the ground to penetrate the surface soil of the site.
The volume of wastewater from the Project site is 30m’/day, which is a significant amount, but
the field survey indicates that the infiltration coefficient of the surface soil of the Project site is
the same as the infiltration coefficient of the loam layer in Japan. The groundwater level is also
confirmed to be low. The adoption of the infiltration process will therefore entail no
complications.

e) Rainwater drainage facilities

When public rainwater drainage facilities are provided, as in Brikama Area, the Gambia’s
Development Control Regulations stipulate that in principle, drainage of rainwater which falls
onto the roofs within the Project site should be connected and discharged to the public rainwater
drainage facilities. However, the rainwater drainage system of Brikama Area does not have
adequate drainage elevation and no runoff end. Consequently, it has been decided through the
discussion with the Physical Planning of the BAC’s Department of Planning and Development,
the practical examination body, that rainwater within the Project site must be infiltrated within
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the site, by applying some provisos of the Development Control Regulations.

The infiltration facilities must be designed according to the following values; rainfall intensity,
run-off coefficients, seepage capacities, which are calculated based on the values that are
normally referred to in Japan:

Design intensity of rainfall : 50mm/hr.
Roof runoff coefficient : 0.9, Ditto, infiltration capacity : Omm/hr.
Pavement runoff coefficient : 0.85, Ditto, infiltration capacity : Omm/hr.

Rainwater onto the roof surfaces and paved surfaces must be collected appropriately and
discharged into the infiltration facilities via catch basins. Rainwater onto the planted areas, grass
areas and bare earth ground surfaces will infiltrate naturally into the ground and thus not
requiring any infiltration facilities.

For the case of the actual rainfall intensity exceeding the design value, the overflow pipe
must be installed to facilitate smooth discharge of rainwater into the public drainage system
from the infiltration trench.

3) Air-conditioning and ventilating facilities
a) Ventilating facilities

Ventilating facilities must be installed with practicable openings for natural illumination in
the rooms, the toilets and the corridor in the administration office, based on the Gambia’s
Development Control Regulations. Ceiling-mounted ventilator with duct or wall-mounted
ventilator with pipe shall be installed for the administration rooms, and wall mounted ventilator
of propeller shall be installed for fire application room such as kitchenette, in principle.

b) Air-conditioning and ceiling fans facilities

Following the examples of the Fisheries Department’s and BAC’s administration offices, in
principle, air conditioners shall be installed in the offices for administration and ceiling fans
shall be installed in the meeting room and on-site staff rooms. The air conditioners must be of
package and split type, and its cooling capacity must be approximately 0.15kw/m* (130kcal/ m?),
which is lower than normal, in order to operate them with low running cost.

4) Disaster prevention facilities
a) Policy on the provision and scale of a lightning protection system

The Project facilities do not have to comply with the lightning protection system
requirements which are specified by the Gambia’s Development Control Regulations. In
Brikama Area, however, the frequency of lightning strike is high especially during the rainy
season, therefore a lightning protection system must be provided for the protection of the
communication facilities and other electronic devices. After comparing three types of lightning
protection systems; lightning rod, roof conductor or emission type, it has been decided that the
lightning rod-type system will be used for the elevated water tank tower and the roof
conductor-type system will be used at the fish retail market building.

b) Policy on the provision of fire escape equipment

In accordance with the Gambia’s Development Control Regulations and upon agreement by
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the fire authority, fire extinguishers will be placed in certain locations within the Project
facilities, and emergency lighting and luminaries for emergency exit will also be installed in the
corridor of the administration office and in the meeting room on the first floor of the fish retail
market building.

(2) Storage of fresh fish at Brikama Fish Market
1) Storage of fresh fish from delivery to retail

Fresh fish sold at Brikama Market are brought in from the landing sites in the morning and
evening, constantly exposed to the air during transportation without being chilled. The fish body
temperature therefore rises to the outside temperature by the time they arrive at the market.
Once brought in, fresh fish are stored in cooler boxes with ice by individual fish retailers. These
cooler boxes are provided in a certain location outside Brikama Market. However, the
specification of the cooler boxes and quantities of ice provided for fish storage are inadequate
and the freshness of fish deteriorates quickly during storage. Pelagic fish, the primary products
of Brikama Market, tend to deteriorate very quickly compared to demersal fish. Hence, this
Project ensures, through careful planning, that an appropriate method will be used for storing
fresh fish at the market so that they reach consumers in a good condition.

Furthermore, more than one storage method may be used, as shown in Table 2-15, when
considering the current retail system, the scale of sales and the site conditions. In order to
facilitate sales rationally at the market hall, the following methods will be used according to
where fish are stored, i.e. individual storage in the retail sections and shared storage.

Table 2-15 Storage of fresh fish

Retail Type No. of | Planned Storage Shared Subtotal/Retail | Subtotal/Shared

Retail Sales Volume/Retail | Storage Unit

Units Volume/Day | Unit Volume
Small-scale 66 45 kg/day 45kg - 2,970kg -
(pelagic)
Large-scale 23 158 kg/ day 60kg 98kg 1,380kg 2,254kg
(pelagic)
Small-scale 34 45 kg/ day 45kg - 1,530kg -
(other)
Large-scale 17 110 kg/ day 60kg 50kg 1,020kg 850kg
(other)

6,900kg 3,100kg

2) Fish storage within Brikama Fish Market

In the retail units, fresh fish must be stored by individual fish retailers in their own
compartment. Loading and wunloading of fish for display etc. is frequent and
commercially-available cooler boxes will therefore be used with ice for storing fresh fish.

Meanwhile, the shared storage volume is approximately 3t per day and, as shown in Table
2-16, three different storage methods using; i) refrigerator, ii) ice and chilled room and iii) ice
and insulated storage, are feasible.

After evaluating each of the storage methods, as shown in Table 2-16, method ii) ice and
chilled room is considered to be the most effective storage method, as it has the advantages of
both method 1) refrigerator and method iii) ice and insulated storage. Hence, the Project will
adopt method ii) for fish storage in most cases.
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Table 2-16 Fish storage methods

i) Refrigerator (5 - 15°C)

ii) Ice + Chilled Room (1°C)

iii) Ice + Insulated Storage
(insulation only)

Brief
description

Delivered fresh fish (body
temperature: 25 — 30°C) are
packed in fish boxes, which are
stored in the refrigerator. The
fish body temperature is kept
low by the chilled air generated
in the refrigerator.

Delivered fish are packed in
fish boxes with ice. Once the
fish body temperature has
dropped to 1°C, the fish boxes
are stored in the chilled room.

Delivered fish are packed in
fish boxes with ice. Once the
fish body temperature has
dropped to 1°C, the fish boxes
are placed in the insulated
storage.

Cooling
efficiency

It takes several hours to lower
the fish body temperature by
chilled air. A large storage
space is required for cooling
fish evenly.

X

By using ice, the fish body
temperature drops within a
matter of minutes.

O

By using ice, the fish body
temperature drops within a
matter of minutes.

O

Storage
period

Fish can be stored for a long
period of time, as they are
continuously refrigerated at a
consistent temperature.

O

Fish can be stored for 1 to 2
days and that is how long the
chilled condition lasts with ice
in the chilled room.

O

The inside temperature of the
insulated storage and the fish
body temperature gradually rise
in response to the outside
temperature, and eventually
become the same, taking a half
day or so.
X

Operational
issues

The fish placed close to the
outer sides of fish boxes may be
quickly chilled but it takes a
long time until the fish placed
in the middle of fish boxes
become properly refrigerated.

X

The chilled room temperature
can be adjusted in response to
the outside temperature and
loading/unloading conditions. It
is an economical way to operate
the chilled room.

O

The outside air gets in the
insulated storage when loading
and unloading the fish, which
wanes the cooling effect. Some
measures are therefore needed,
such as using more ice.

X

Storage cost

It costs a lot of electricity to
continuously generate chilled
air for the refrigeration of fish.

This method is comparatively
economical because of the
combined use of ice and a
chilled room to keep the fish
body temperature low.

This method involves large
amounts of ice to maintain a
low temperature to store fish

properly.

X A A
Maintenance | It costs to manage and maintain | Using a small chilled unit with | There is no mechanical
a large-sized refrigerator. the capacity of an air | maintenance involved in this
conditioner, it is simple to | method, as it does not use any

manage and maintain and does | refrigeration systems.
X not incur much cost. O
JAN
Evaluation X O A

3) The ratio of ice volume for fish storage

Occasionally, some of the fresh fish sold in Brikama Market are not stored in ice during the
process of the fish catch to distribution. Therefore, the fish temperature easily rose to the outside
temperature, which approximately 28-32°C, by the time ithas transported to Brikama
Market. In addition, the fish sales process require some periods after transfer to the market,
which effectively require the assurance of fish freshness by utilization of an ice to keep the fish
temperature as low as ice prior to selling to the end-customer.

The field survey found that fish retailers, who pay attention to the good, fresh quality of fish,
use ice at a ratio of 0.5 to 0.8 against fish weight in their cooler boxes until they are sold. In this
storage condition, the body temperature of fish is kept at ice temperature right until the moment
they are sold. The ratio of ice volume for storing fish is slightly adjusted according to how fish
are sold, ice prices and the outside temperature, but the actual ratio of ice for fish storage which
is used by fish retailers is considered to provide a practical reference value.
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Meanwhile, the ratio of ice volume for storage should also be discussed from a physical point
of view, as described below, including the decrease rate of fish body temperature and the
analysis of types of ice to be used for storage.

a. The amount of ice required for decreasing the body temperature of fish

In theory, the average composition of Bonga, Sardine and superior demersal fish, which are
sold at Brikama Market, contains 73% water and 27% solids. The ratio of specific heat is 0.82
[kcal/kg®°C] and the ratio of ice volume against fish weight, which is required for reducing a
temperature of 30°C (the average outside temperature) to 1°C, is therefore 0.30.

b. The amount of ice required for keeping fish at a low temperature in the cooler box

This refers to the amount of ice necessary for keeping fish at ice temperature in cooler boxes
continuously, after the body temperature of fish has been brought down to ice temperature, for
approximately 14 hours until the time the fish are sold on the next day. When using ordinary,
currently-available cooler boxes with typical capacities (45kg and 60kg) and applying the
condition those cooler boxes are never opened during storage, the ratio of ice volume required
for continuous refrigeration is 0.10 for 45kg storage and 0.08 for 60k storage against fish
weight.

c. The amount of ice required for storing fish in the fish boxes in the chilled room

Fresh fish which cannot be stored in cooler boxes are placed in fish boxes with ice and are
kept in the chilled room, ready for sales on the next day. The storage temperature inside the
chilled room can be retained at 1°C, if the doors are not opened at all, but this is not good
enough to reduce the actual body temperature of stored fish. Moreover, it is more realistic to
think that the inside temperature of the chilled room can actually rise to 15°C, as the doors are
opened frequently by many fish retailers during the night until early in the morning. With such a
condition in mind, the ratio of ice volume required for retaining the temperature of fish boxes to
ice storage temperature is estimated to be 0.20 against fish weight.

d. The amount of ice required for storing fresh fish

In theory, the ratio of ice volume required for decreasing the fish body temperature in the
cooler box is 0.30 against fish weight, and the ratio of ice volume required for storing fish at ice
storage temperature is 0.08 — 0.10 against fish weight. The total ratio of ice volume is therefore
0.38 - 0.40. In this estimation, the best condition, which is that the cooler box is never opened,
is assumed, and in reality, the amount of ice actually required for the above purposes is more
than estimated. As the field survey results indicate, the minimum of 0.5 against the fish weight
will probably be needed.

As for the ratio of ice volume against fish weight required for storing fish, it is 0.30 to
decrease the fish body temperature and 0.20 to store fish in the chilled room at ice storage
temperature. The total ratio is therefore estimated to be 0.50.

In practice, fish retailers who pay attention to the good fresh quality of fish use an ice volume
ratio of 0.5 — 0.8 against fish weight and it has been confirmed that this actually reduces cases in
which fish retailers have to drop prices for clearance otherwise ending up with leftovers at the
end of the sales. Under these circumstances, after taking into account the abovementioned
analysis and the actual condition where the ice volume ratio is 0.5 — 0.8, this Project adopts the
ice volume ratio of 0.5 as a design ratio.

33



2) Selecting the appropriate type of ice

Plate ice is characterised by a large size and a good thickness. Compared to flake ice, plate
ice does not melt too quickly, as the area of direct contact with fish is small, and it therefore
lasts longer. Flake ice, on the other hand, comes in small pieces which are soft and delicate.
Although flake ice is excellent for packing fish because of its good direct contact with fish, it
melts quickly and its effect is short lived.

With regards to the actual ice making process, plate ice is formed roughly to a size of 1m’
with a thickness of 1cm. The ice making operation is paused every 30 minutes or so and ice is
removed from the ice-forming plate and crushed by the crusher. This crushing process creates a
very loud noise. As for commonly-produced flake ice, the ice making process is quiet, as thin
ice is peeled off either the outer or inner surface of ice-forming cylinders as it is formed. Also, a
simple control system is normally used, comprising only a small number of units and
components, thus is relatively easy to operate and maintain.

Because of these characteristics, flake ice is largely used at fish retail markets. It is soft and
holds fish well. Moreover, at Brikama Fish Market, fresh fish are stored and sold within one or
two days, which is a relatively short period of time. Hence, a good cooling effect in fish storage
is considered to be more important than how long ice may last. Also, from the viewpoint that
flake ice making does not cause noise pollution, plus at the Gambian government’s request, the
Project adopts flake ice for fish storage.

3) Estimation of ice making capacity:

The amount of ice required for storing and selling fresh fish at Brikama Market is estimated
based on 1) the average quantity of fish delivered to the market per day; 10t and ii) the quantity
of fish delivered to the market in the evening, when the delivered volume increases; 2t (see
Figure 2-1). Fresh fish are basically stored in cooler boxes or in the chilled room, with ice, and
the ratio of ice volume against fish weight is set to 0.5, as explained previously, no matter
whether a cooler box or the chilled room is used for storage. Based on theses factors, the
amount of ice required at Brikama Fish Market is estimated as follows:

Ice= (fresh fish delivered to the market 10,000kg + increased delivered volume in the
evening 2,000kg) x 0.5
= 6,000kg

The annual operating ratio of the ice making machine is estimated to be 82% based on
approximately 13% non-operating ratio (i.e. 48 days due to maintenance, full ice storage, power
cut etc.) and 5% harvest loss (i.e. melt away).

B Ice making capacity = 6,000kg/day + 0.82 = 7.3 t/day

Flake ice machines can produce a certain amount of ice by automatic continuous operation 24
hours a day. As for the number of machines to install, it is appropriate to install several units to
ensure stable production while covering for a unit that may have to cease its operation due to a
regular check, maintenance work, technical failure etc. On the other hand, more units mean
greater initial cost, plus more components means more maintenance and repair work, thus
incurring greater maintenance cost, which creates concerns. From these viewpoints, the ice
making operation will involve at least two ice making machines, of which at least one backup
unit will cover for the other during maintenance checks and in the event of technical failure,
since the constant supply of ice is vital at Brikama Fish Market.

B Ice making capacity per unit = 7.3 + 2 units = 3.7t/unit = 4t/day x 2 units
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4) Ice storage unit:

The ice making capacity per hour between two units, based on “4t/24 hours X 2 units” as
above, is 0.33 t/hour (4t ~ 24 hours x 2 units). This is a small production capacity and the
operation has to be interrupted to carry out regular checks and maintenance work. In addition, in
the event of unpredicted mechanical failure, it may take several days to obtain replacement parts.
Meanwhile, the daily demand for ice is concentrated only for a few hours in the early morning
and in the evening when fresh fish are brought in Brikama Market, plus it varies from day to
day depending on the quantity of fish that is brought in. Therefore, in order to secure a constant
supply of ice without paying attention to the progress of ice making, an ice storage unit must be
provided as a measure to cope with interruptions to the ice making operation and the fluctuation
of the demand for ice.

The estimation of the ice storage capacity:

Regular checks and maintenance of the ice making machines normally take one to two days
but unexpected failures and errors could occur and it may take some time to obtain replacement
parts and consumables. Taking into account such possibilities, an ice storage unit with a
capacity large enough to store three days worth of ice must be provided for the situation in
which one of the machines has to cease its operation.

= When both machines are in operation (operating ratio of the machines without estimation of
ice melting rate)

Demand for ice during normal delivery hours
= quantity of fish brought in x ratio of ice volume for storage
=10t x 0.5 = 5t/day < 8t/day

Demand for ice during busy delivery hours
=12t x 0.5 = 6t/day < 8t/day

= When one of the machines is in operation

Demand for ice during normal delivery hours
= quantity of fish brought in x ratio of ice volume for storage
=10t x 0.5 = 5t/day > 4t/day

Demand for ice during busy delivery hours
=12t x 0.5 = 6t/day > 4t/day

From the above calculations, a shortage of ice, which can occur during busy delivery hours, is
2t/day, when only one of the ice making machines is in operation, i.e. the equal amount of ice
needs to be secured to compensate for the daily shortage.

Subsequently, three days worth of ice to be secured is 2t/day x 3 days = 6t

Hence, the Project proposes the provision of an ice storage unit with a capacity large enough
to store 6t of ice. The design of ice storage should be made in such a way that the ice making
machines are positioned above the ice storage unit so that the ice produced by the machines
drops naturally into the ice storage unit. Moreover, a method should be provided by which the
ice accumulated in the ice storage unit is raked out, for hygiene reasons, so that workers do not
have to enter the ice storage unit with muddy shoes. In addition, a slope must be created so that
the workers can rake the ice towards them with ease.
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Figure 2-3 Ice making plant plan

+ Ice storage capacity = ice making capacity 6t/day x 1 day = 6t (6t x 1 chamber)
+ Stowage factor (flake ice) = 0.30 approx.
+ Slope in the storage unit: the highest point 1.0m descending to the front
Subtraction volume: 0.5m x 1.0m x 1.9m x 7.2m = 6.84 = 7.0m’
- Required ice storage space = 6t + 0.3 = 20m’
* Inside dimensions (roughly)
=20m’ + 7.0m’> = 27m’, thus, W 7.2m x D 2.7m x equivalent height of ice 1.4m = 27m’
* Outside dimensions of ice storage unit (roughly) =W 7.3m x D 2.8m x H 1.8m

The ice sales cycle is short and large quantities of ice are not likely to be stored for a long
time. Hence, it is unnecessary to install a cooling unit to the ice storage unit.

(3) Chilled room

The quantity of fish to be stored in the chilled room must be divided into two; 3100kg of fish,
which cannot be kept in cooler boxes, as shown in Table 2-15, and 2000kg of fish, which is an
extra amount brought in during busy delivery hours. In the light of facility operation, it is
desirable to provide two separate chambers, i.e. one for 3100kg and the other for 2000kg to
cope with quantity fluctuation.

The inside temperature of the chilled room must be set to +1°C for storing fresh fish in fish
boxes with ice. The chilled room must be insulated to prevent outside heat and must be
equipped with a small-sized cooling unit for effective cooling performance by preventing the
heat from entering the chilled room every time it is opened for loading and unloading fish. As
for the storage method, inside the chilled room, fresh fish are placed in fish boxes with ice and
the fish boxes are stacked on the shelves. The capacity of the chilled room must be
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appropriately determined with consideration for the volume and floor space required for loading
and unloading fish as well as for stowage work.

i) Fish box storage capacity
Intake capacity = weight possible to carry (fresh fish 35kg + ice 18kg) + intake ratio (75%)
= 70litre approx.

ii) The number of fish boxes required
The number of fish boxes: Normal storage volume 3,100kg + 35kg 89 boxes
Extra storage volume  2,000kg + 35kg = 57 boxes
Total 146 boxes

For the effective use of storage space, fish boxes must be stacked in two layers on each of the
shelves, which are made of durable, hygienic and no corrosive materials.

Specification of the chilled room:
Main body: ready-to-assemble prefabricated panels (floor: to be constructed)
Doors: single SUS doors
Outside dimensions: 1) For normal storage volume: W 5.4m x D 4.5m x H 2.2m
ii) For extra storage volume: W 3.6m x D 4.5m x H 2.2m
Cold storage temperature: reference temp. 1°C
Cooling unit: all-in-one air-cooling unit (ceiling type) x lunit x 2 chambers
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Chilled room-1 I:l
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1 [
1 [ [
1 [
1 [

T——7

M Door
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T
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Figure 2-4 Fish boxes arrangement plan
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Table 2-17 Requirement capacity for ice making plant

Fresh Fish sales (quantity) Ice supply (tons) Storage type Q’ty (tons)
Regular condition 5 Insulated fish box 6.90
(10ton/day) Chilled room 3.10
Large-catch condition .
(additional 4 tons/day) ! Chilled room 2.0
Total amount 6 Insulated fish box 6.90
Chilled room 5.10

(4) Equipment
1) Cooler boxes (for storing fresh fish)

As shown in Table 2-15, cooler boxes must provide good storage performance to ensure the
freshness of fish as well as hygiene. Hence, cooler boxes must be chosen carefully, being
consistent with 45kg and 60kg sales volumes, in the light of good cold storage performance,
hygienic control and reusability.

1) The number of cooler boxes

For storing pelagic fish and fish for small-scale retails: 45kg cooler box x 100
For storing demersal fish and fish for large-scale retails: 60kg cooler box x 40

ii) Cooler box storage capacity

The storage capacity of cooler boxes must correspond to the minimum ratio of fish 1 : ice 0.5,
when the storage period is 0.5 — 1 day to provide effective cold storage.

60kg cooler box: (fish 60.0kg + ice 30.0kg) + intake ratio 0.75 = 112.5kg = 120litre
45kg cooler box: (fish 45.0kg + ice 22.5kg) + intake ratio 0.75 = 90.5kg = 90litre

iii) Rough dimensions:

60kg cooler box outside dimensions (L. W. H): 900 x 520 x 470mm
inside dimensions (L. W. H): 790 x 390 x 380mm

45kg cooler box  outside dimensions (L. W. H): 830 x 450 x 440mm
inside dimensions (L. W. H): 730 x 330 x 350mm

2) Fish boxes

Fish boxes must be planned for ensuring good storage in the chilled room and for carrying ice
to the retail stalls with ease.

1)  Specification of fish boxes and the number required

The intake capacity of fish boxes is determined as below, when taking into account that
loading to and unloading from the chilled room takes one or two adults and that weights to be
carried to the retail stalls are reasonable, as well as the weight of ice which is placed with fish in
the fish boxes.

Intake capacity = weight possible to carry (fresh fish 35kg + ice 18kg) + intake ratio (75%)
= 70litre approx.

The number of fish boxes required is calculated, taking into account the purposes that fish
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boxes are used, not only for storing fresh fish in the chilled room but also for carrying ice and
fresh fish around at the market hall (up to 6 shared buses that can be parked in the car park and
each bus can carry 5 fish boxes; 6 buses x 5 fish boxes = 30 fish boxes). The number of fish
boxes required is therefore 180 in total.

i) For keeping fish that cannot be stored in the cooler boxes
The number of fish boxes required = 3,100kg + 35kg/box = 89 boxes
i1) For keeping extra volumes of fish during busy delivery hours
The number of fish boxes required = 2,000kg + 35kg/box = 57 boxes
iii) For selling and weighing ice and carrying fish within the market
30 boxes for carrying of ice/fish + 4 spare boxes = 34 boxes
Total 180 boxes

3) Balances (two types: for weighing fish and for weighing ice)

Ice is sold by weight and a fish box is used to hold ice when weighing so that the ice can stay
in the fish box when transferred to a fish retailer’s cooler box. For this convenience, one balance
must be provided in front of the ice storage unit.

Large-scale fish retailers rely on buyers to obtain part of stock and they pay the buyers for the
stock that is secured for them. Furthermore, the purchased fish may then be resold to small-scale
fish retailers. Knowing that such a case occurs, another balance must be provided in front of the
chilled room for weighing fish that are to be purchased and resold.

The weighing capacity of each balance is based on 35kg of fish and 22.5 — 30kg of ice that
can be stored in each fish box. Assuming that two fish boxes (30 x 2 = 60kg approx.) are
weighed at the same time, the weighing capacity is determined to be 100kg — 150kg max. The
minimum weighing capacity is 1.0kg which is the minimum reading (digital). As for the
specification of these balances, SUS balances must be selected in terms of rigid ness,
anticorrosion and water resistance (water tight) while ensuring good durability and hygiene
control.

Table 2-18 Equipment list

Name | Made in/Supplied Spec. Equipment Qty.
from (Country) Standard
Cooler Japan or third 1) Volume: 120litre approx. with a 40
boxes countries hinged lid Water resistant, boxes
Fittings: polyethylene (or equivalent) | rigid (for fresh
Insulation: drain plug with a cap food) 100
2) Volume: 90litre approx. with a hinged boxes
lid

Fittings: polyethylene (or equivalent)
Insulation: drain plug with a cap

Fish Japan or third Volume: 70litre approx., polyethylene Water resistant, 180
handling | countries (or equivalent) with a handle/knob (rust | rigid (for fresh boxes
boxes resistant) in a design to be stored in food)
stacks when not in use
Balances | Japan or third Weighing capacity: 100kg (digital) Water resistant, 2 units
countries Minimum reading: 1.0kg waterproof, salt
Material: SUS tolerant

(5) Soft Component (Technical Assistance)

By the Project, Brikama Fish Market will be operated through cooperation by BAC, the
Fisheries Department and the local community and the fish retailers, who are scattered within
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the market site, will be gathered in one location. In other words, Brikama Fish Market will be
operated under a new system. With this new structure in mind, Soft Component (Technical
Assistance) will be introduced to provide support for the construction of the new operation and
management system, to develop the skills of the fish retailers, who will be the users of Brikama
Fish Market, and to improve maintenance technology for the ice making facilities so as to
facilitate the smooth start-up of the new Brikama Fish Market while endorsing steady progress
in establishing a medium-to-long-term operation management system.

1) Assistance in constructing a new operation management system

Assistance will be provided directly by Japanese. Upon the initiation of the construction,
instructions will be given in a lecture style with the focus on the following points, and upon the
completion of the construction, guidance will be provided about operational planning.

i) Detailed allocation of duties and services to be shared with BAC and the Fisheries
Department

ii) Formulation of rules on the use of the market for the users (fish retailers)

iii) Formulation of financial management procedures including accounting and fee collection

iv) Formulation of short-term and mid-term operational planning

2) Development of the skills of fish retailers

A local NGO (or NGOs) will be in charge of delivering education and training during the
construction period by organising five workshops with the focus on the following points:

i)  The proper handling of fresh fish as retail products

ii) Raising awareness about hygiene and the environment in connection with the use of the
market

iii) Business planning for business efficiency

3) Improvement of maintenance and management technology for the ice making facilities

Assistance in this area will be provided directly by Japanese. Upon the completion of the
installation of the ice making machines, training will be given both in lecture and in OJT to
improve the management technology required for proper machine maintenance.

i)  Training on the maintenance of flake ice machines

ii) Training on the economical and efficient operation and management of ice making
machines

iii) Training on medium-to-long-term facility maintenance
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2.2.2.2 Facility Plan
(1) Facility layout planning

The Project site is in the existing Brikama Market, forming a trapezoidal shape. The western
and southern sides of the site face the access roads for deliveries to the market, and the northern
and eastern sides face the alleys where customers of the market come and go. In other words,
the market is surrounded more or less entirely by the access roads and alleys.

The main facility of the Project is the market hall for retailing fresh fish, which requires
facilities to enable the market functions well, such as water supply facilities (water reservoir,
elevated water tank), sanitary facilities (public toilet), drainage facilities (including water
treatment tank), infiltration facilities of effluent of water treatment tank and rainwater
(infiltration trench), power receiving and emergency power generation facilities, and also
administration facilities for the operation and management of the market hall. In order to meet
these requirements, the layout of the Project facilities is planned based on the following
principles:

1) The western access road runs into Brikama Market diagonally and lengthwise. The southern
access road will be used for deliveries to the vegetable centre storage, which is planned to
open in the near future. Hence, in principle, fish delivery vehicles will use the southern access
road to enter the site and the western access road must be used only for exiting the site.

2) In order to retain a good flow of goods distribution and customers’ activities at Brikama
Market, customers access must be arranged mainly around the northern and eastern boundary
sides, which face existing alley of the market.

3) In order to ensure the safety and convenience of existing adjacent the market activities and to
secure enough space for temporary works and transportation of construction material and
machine, vacant lot (approximately 3m offset distances from the boundary line) must
essentially be provided all the way around the site.

4) From the perspective of food hygiene, in order to control cross-contamination within the
market hall, all supporting facilities, including the plumbing equipment, must be installed in
the other building, with the exception of indivisible facilities for fresh fish retailing, such as
unloading and handling fish, ice making, the ice storage and chilled room. The arrangement
of the market hall and the supporting facilities, however, must be planned carefully so that
they are organically linked.

5) Equally, in the aspect of control cross-contamination in the fish retail market site, the water
reservoir and the elevated water tank, the public toilet, the water treatment tank and the
infiltration trench, the garbage depot, and the security guard/cleaning staff booth must be
arranged in separate sections with adequate space in between.

6) The public toilet, which is mainly for the fish retailers, must be accommodated adjacent to
the market hall in the light of convenience, but with control of cross-contamination in mind.

7) The water reservoir and the elevated water tank, the water treatment tank and the infiltration
trench, the power receiving and emergency power generator site, and the garbage depot must
be arranged essentially along the access roads to ensure the convenience and efficiency of
each facility.

8) The administration office for the market operation and management must be accommodated
on the first floor of the fish retail market building with consideration for the efficient use of
space and the office’s function to control the hygiene of the whole site, including control of
cross-contamination.
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9) The security guard/cleaning staff booth must be arranged, taking into account the safety of

delivery vehicles, the security and hygiene control of the market, and the easy and efficient
cleaning of the garbage depot.

With these principles in mind, the following five alternative plans were made. They were
compared and consequently, layout plan E was chosen.

Key gumls of Layout Plan A . ) . ) ) o

The depth of the market hall is kept to a minimum with the intention of providing an equally advantageous
environment where better accessibility for customers to the market stalls is created and enough natural light is
secured above the stalls during the day without artificial lighting.

Evaluation;

The excessively wide entrance of the market building will limit the size of the empty space around the premises,
no matter which layout design may be used for the area around the fish-handling vard. )

It may still be possible to accommuodate the market building within the premises but it would be difficult to
include the waste disposal depot and seepage trenches.
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Figure 2-5 Layout plan A

Key points of Layout Plan B

pposite to Layout Plan A, the entrance of the market hall is kept as narrow as possible with the intention of

providing an equally advantageous environment for retailers where accessibility for customers to the market stalls
is created and enough light is provided above the stalls.

Evaluation;

When the de%lh of the market building becomes top deeF, it can break the coordination between the main
facilities, such as the market building, and the ancillary fa

{ [  buj cilities, the security guard/cleaning crew room. It may
still be possible to arrange facilities such as the waste disposal depot, but it would be difficult to maintain overall
organic coordination for the market to function as one unit.
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Figure 2-6 Layout plan B
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Key points of Layout Plan C ) ] . . -

I'he ]la_larkmg space for delivery vehicles, the market hall, the fish-handling iard, the ice-making machine/ice storage and
the chilled room are all arranged in a column formation. This way. the market building is kept compact, facilitating a
more effective use of the premises.

Evaluation; | |

Because of their positions within the market hall, the level of H.C(‘.eSS']bIIIT#llO the delivery point, the hsh—handlmfg yard and
the ice-making machine/ice storage will be erratic, creating problems to the arrival, parKing and departure of defivery
vehicles. In addition, the fish-handling yard will not haye an adequate width, which could cause confusion and chaos.
Maoreover. there might not be enough $pace to keep the ‘market buil{_itn and the nearby border well apart, and if the eaves
wh:tch ptrevenl rain blowing into the markel are set too deep, they wi | be too close to the eaves of the nearby vegetable
center storage. | |
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Figure 2-7 Layout plan C

Key points of Lz]:zyoul Plan D | N . . g g . ; &
To improve the Plan C, the width of the f_lsh-handhngkyard is secured wide, where activities such as delivery, fish
handling, icing and transterring to the chilled room take place, s?as-lo- make manoeuvres of delivery vehicles easier.

Evaluation: I |
How to organise delivery vehicles at the time of arrival, parkin ﬁ]n_d departure has already been determined. The effect
of the greater width of the fish-handling vard is appreciated, but this design lacks consideration for securing space for
storing [ish boxes, managing the ice-making machine/ice storage and accommodating the administration office. If the
fish-handling vard is to be largle_ enou%;lh to, secure such space, the yard will have to be extended to where indicated by

otted lines on the diagram, which will affect the organisation of delivery yehicles badly while causing difficulties to
the arrangement of the public toilets and other ancilfary facilities. | |
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Figure 2-8 Layout plan D

43



Key IJDmts of Layout Plan E o ) . . o

Similar to Layout Plans C and D, the market building is kept compact with the intention of providing the same degree of
convenience When using the delivery point, the fish-handling yard and the ice-making machine/ice storage as well as
creating good accessibifity to them from each stall.

machineg/ice storage, are

Evaluation: The stalls, which are arranged north of the fish-handling yard and the icc—makin% nefic X
ey are highly accessible

yrovided with sh%htly less convenience than the other stalls when us!n% these facilities, but t
rom the market alleys. The overall arrangement of the market stalls is Tairly uniform. :
How to orgamise delivery vehicles at the fime of arrival, parking and departure has already been resolved by using a part

of the access road. . fii

T'here are some minor problems, such as the long distance between the small stalls and the public toilets, but the overall
functional coordination of the market is pretty good.
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Figure 2-9 Layout plan E

Table 2-19 Evaluation of layout plans

Item to be Evaluated Plan A Plan B Plan C Plan D Plan E
Vehicle access to the Market and © © A o/A O
operation ability Use the

access roads
Customer access to the Market © O O O ©
Offset distance from the site X A O A ©
borders Difficult to
secure the
offset distance
Consistency ~ of  the stall O A A A @)
requirements
Connection between the stalls and O O A O O
the fish handling yard
Connection between the Market O A O YAVIAN A
and the public toilets
Connection between the Market O A A A O
and the security guard and cleaning
facilities
Connection between the Market X X JAN A O
and the waste disposal depot Difficult to Difficult to
arrange arrange
Water-supply facilities O O O O O
Drainage and seepage facilities X O @) A/ X O
Difficult to Could be
arrange difficult to
arrange
Rainwater seepage facilities X O @) O O
Difficult to
arrange
Power-supply and  emergency O O @) O O
power generation facilities
Connection between the Market O O A N/O O
and the administration office
Overall evaluation X A A A O
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2.2.2.3 Architectural Plan

(1) Floor Plan
i)  Fish retail market

As shown in Plan E (Figure 2-9), the fish handling yard must be accommodated at the centre
of the fish retail market building, facing the southern access road, for facilitating the process of
parking delivery vehicles, unloading and handling fish. 140 stalls must also be accommodated
in the small and large retail units on the east-western and northern sides of the fish handling
yard, and the ice storage, the chilled room and the fish boxes storage spaces must be arranged in
a way that they face the fish handling yard.

The administration office, which is in charge of the overall operation and maintenance of the
Project facilities, must be accommodated on the first floor of the fish retail market building with
consideration for the efficient use of space and the office’s function to control hygiene. Offices
for the fish market manager, the secretaries and the administration and technical staffs, and the
drawing room for visitors, the meeting room for training and meetings, the reference room, the
storage, the kitchenette, and the toilets and shower will be accommodated in the administration
office.

As the floor area of the first floor of the fish retail market building is smaller than regulatory
requirement, although Project facilities are commercial use, it is permitted to install only one
staircase. But according to regulatory requirement, doors and windows through which the staffs
can escape at the case of emergency must be provided as escape openings in the living space
such as the offices, the drawing room and the meeting room.

With regards to the layout plan for fish retail market, two options may be envisaged; one is
open format which consumers always can enter the retail market hall area, the other is lockable
format which retail market hall area is possible to close during no consumer in night time. The
result of comparing the both types by the study in Japan after the field survey, open format has
advantages that difference of the retail stall’s sales condition is lower and consumer is able
smoothly approach to each stalls than lockable format. Japanese side had consent the open
format shall be selected for the market hall layout plan.

This intension informed to Fisheries Department, the Gambia, he replied that open format
necessary to increase night time guardsman because retailers stalls cooler boxes and other
retailers equipments are defenceless for theft during night time in case of open format retail
market. Also Cooler boxes shall be installed additional metal fittings to avoid the theft, and the
life span for cooler boxes will be shorten by installing the metal fittings. More over these
behaviour negative influence for the market operation and maintenance plan, Fisheries
Department submitted the letter*® proposed to change the lockable format market layout plan.

Lockable format market layout plan that proposed by the Gambia side, it partially confines
the consumers approach to the fish retail market hall and initial constructional cost is larger than
open format. But the maintenance and operation stage, it will surely have advantage that the
Gambia side burden will be reduced than open format market. By such details Japanese side
accepted to change the lockable format market plan through the domestic discussions.

ii) The security guard/cleaning staff booth

The security guard/cleaning staff booth will be located adjacent to the access roads. Hence,
the generator room must be accommodated together to install the emergency generator, where
fuel can be supplied to the generator as needed. The generator room must accommodate the
main distribution board to ensure a convenient power receiving, as the room is located near the

* Refer to appendices 6-3
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local substation facilities.

The security guards will control vehicles traffic at the entrance as well as patrolling the site.
Because the security guard operation will be 24 hours per day, kitchenette must be equipped in
their working and resting room. The cleaning staff will clean the site constantly during their
working hours and they must be provided with a room where they can keep records and rest as
well as keeping their cleaning equipment.

iii) Public toilet

The public toilet must house washbasins, which are available for washing hands at all times,
and closet bowls so as to ensure good hygiene for the fish retailers. The toilet must be divided
into two parts; gents and ladies with separate access. Both parts must accommodate a slop sink
each. The toilet will be closed at night time as they are hardly used. Therefore, grill entrance
doors must be installed in the doorway.

iv) Garbage depot

The Garbage depot will be constructed in order to segregate waste from the fish retail market
building, such as residues of processed fresh fish. Garbage bin with a lid will also be used,
which are provided by the Gambian government. For better hygiene control by cleaning and
washing, floors and walls must be installed as well as simple roofs to reduce damage caused by
rainwater.

2.2.2.4 Section Planning

The ground level of the Project site is +18.76~19.51m above datum level on the boundary
line of the site according to the field survey. The ground level is high along the eastern border
and low along the northern border, as a whole. The ground level of the north-eastern corner is
partly extremely low. The interview survey concludes that the access road on the eastern side
often becomes flooded during the rainy season but the water level normally does not rise to the
surface of footpath. The level of it is roughly +19.4m above datum level.

The Project intends to eliminate problems caused by rain during the rainy season. Therefore,
the design ground level shall be appointed +19.4m above datum level, by banking the ground of
the Project site using good quality soil and sand acquired from site excavation. In order to adjust
the difference of elevation which will be happened by banking, and also discharge rainwater of
the adjacent area, drainage channel shall be installed all the way around the site and connected
to the existing public drainage channel on the western side of the Project site.

The field survey identified that the average difference in ground elevation between the
Project site and the adjacent areas of the Brikama Market was approximately 22cm. Considering
this difference of elevation, the floor level of the fish retail market building shall be held down
totally, in order to ensure convenience for users, i.e. customers and fish retailers.

Meanwhile, the roof level of buses (one-box type), the main means of transport for fish
deliveries, is 2m heights. As mesh baskets used for carrying fishes’ each weigh 30kg or 60kg;
they are rather heavy, the floor level of the fish handling area should therefore be decided
carefully, ensuring safety and convenience during unloading operations.

Taking account of these factors carefully, it has been decided that the floor level of the fish
handling area must be determined in such a way that when a worker stands on the floor, his head
level exceeds the roof level of a bus.
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As the fish retail market layout described in the planar plan, the fish retail market hall will
have an small office space and machines room for ice making plant accommodated on the first
floor, they stand out from fish retail market ground floor roofs. It is also required by the
Gambia’s Building Standard Law to provided outside-facing openings (windows etc.) to let in
daylight and an aisle providing a two-way escape route.

Taking this building design condition into account for the whole fish retail market roof truss
plan, general gable or slope type roof truss needs large scale truss shape and many expensive
skylights for adopt the necessary daylight and escape route condition stipulated in local code.
On the other side, gentle slope flat roof type needs minimum roof truss shape and skylights,
more economical than gable or slope roof type, finally flat roof is selected for whole fish retail
market roof plan (refer to appendices 6-4). As shown as table 2-20, comparison for high
waterproof performance roof forms adopt for flat roof, finally selected modified bituminous
waterproofing membrane sheet (double layer adhesive method).

Table 2-20 Comparison of Roof Forms

Metal  folded  plate | Metal sheet standing | Modified bituminous
roofing seam roofing waterproofing membrane
sheet
Roof gradient 10/100 3/100 1/100
Roofing cost Poor Very poor Good
Maintenance Poor Good Good
Execution Easy Little hard Easy
Ranking 2 3 1

Planning of the offices for administration staffs, the security guard booth, the cleaning staff
booth, and the public toilets, shall be done with careful attention about ceiling level for rooms
and offices, not be lower than the specified level by the Development Control Regulations of the
Gambia.

Based on these policies, the level of each building section of the Project site must refer to the
following:

Fish retail market building, Ground floor level
Ditto, office space, Ground floor level

Ditto, market hall, Ground floor column height
Ditto, 1* floor level

: design G.L +480mm

: design G.L +3,330mm
: design G.L +3,880mm
: design GL +3,915mm

Ditto, office space, 1¥ floor ceiling level : design G.L +6,690mm
Ditto, 1* floor column height : design G.L +7,110mm
Security guard/cleaning staff building, Ground floor level : design G.L +330mm

Ditto, office space, ceiling level
Ditto, eaves height

Public toilet, Ground floor level
Ditto, level

Ditto, eaves height

47

: design G.L +3,060mm
: design G.L +3,480mm
: design G.L +330mm

: design G.L +3,120mm
: design G.L +3,480mm



2.2.2.5 Structural Planning

According to the analysis based on the geological survey which was carried out on the Project
site, the allowable soil bearing capacity of the Project site is estimated to be over 60KN/m?, as
mentioned before, therefore, there is no constraints in adopting main structural frame of the
Project facilities.

The structure of the fish retail market building must avoid too many columns so as to secure
its highest possible functionality. Instead, a long-span frame structure must be adopted using
steel frames in an effort to make the site work simple in order to reduce interference with
existing Brikama Market activities and to make the construction work schedule short.

However, there are no fabricator of structural steel in the Gambia that can manufacture steel
frames meeting with the accuracy of works defined by international specifications (such as the
BS Codes of Practices), therefore, manufactured steel materials will have to be acquired from
abroad, ready for assembly and erection. Moreover, because construction cost of reinforced
concrete frame is cheaper than steel frame, reinforced concrete frame will be adopted for
columns.

In the Gambia, rigid joint method is hardly applied in steel frame construction. Therefore, pin
joint method at the capital of columns will be adopted for the structural frame of the fish retail
market building, while the column system will be cantilevered. The shape of the roof frame
shall be designed to perform with a very low-gradient roof, so that the offices allocated in the
first floor can adopt necessary natural illumination and evacuation route, as states in the
Development Control Regulations. Modified bituminous waterproofing membrane sheets with
weather resistance top coating will be employed as the construction method of the roofs, which
is generally employed in the locally build reinforced concrete structure.

The part of the first floor, where the administration office and the refrigeration facilities will
be accommodated, must have a reinforced concrete rigid frame structure in order to bear the
horizontal force, which is on the entire Project site including the fish retail market building.
Steel frames must also be secured to the upper sections of cantilevered posts on the first floor.

As for the security guard and the cleaning staff building, in the light of protecting the rooms
from aeration and loud noise caused by the generator room, they will have a reinforced concrete
structure comprising a slab roof and lightweight concrete block walls, so will the public toilets
in the light of providing good water tightness and to facilitate tiling work.

The Development Control Regulations of the Gambia do not regulate movable loads but refer
to the international regulations. Hence, movable loads are specified by the facilities, as below, in
accordance with Japan’s Building Standard Law. (Movable loads are used for floor design and
as base values for frame structure design and horizontal force verification.)

Market hall 3,500 N/m (Computing stalls load as live load)
Ice making/ice storage 10,000 N/m
Refrigeration site (1* floor) 1,800 N/m
Chilled room 3,500 N/nd
Administration office 2,900 N/t
Security guard/cleaning staff booth 1,800 N/mt
Public toilets 1,800 N/ndt
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2.2.2.6 Finish Planning
a) Roof

In order to satisfy the requirements for fire-resisting performance, which are specified in the
Gambia’s Development Control Regulations, and with weight saving in mind, modified
bituminous waterproofing membrane sheets must be placed over the steel rafters as well as
17mm-thick wood-based hard cement board. For finishing, high weather-resistant type topcoat
must be applied to provide easy maintenance.

The roof of the security guard & cleaning staff building and the public toilet must be
protected with liquid applied bituminous modified bituminous waterproofing, which are placed
over the reinforced concrete slabs and finished with high weather-resistant type top coat.

b) External column, girder and wall

The reinforced concrete columns and girders must be finished fair-faced with painting.
Paying attention to the accuracy of works, 20mm thickness additional concrete shall be applied
to each face so as to secure the cover thickness of reinforcing bar.

As for the external walls, apply cement mortar plastering to the surface of lightweight
concrete block (t=150mm) and finish with paint. Lean mix proportion cement mortar must be
used to prevent cracks from occurring in the plastering walls due to shrinkage. For any parts
where hair cracks are predicted, joints must be applied to prevent shrinkage as well as applying
the appropriate kind of painting to ensure water tightness. Meanwhile, reinforced concrete
lintels must be applied to the head of the lightweight concrete block walls, and reinforced
concrete posts and lintels must also be applied around the openings.

¢) External floor

The external floors will be of concrete. Cement mortar plastering is not applied. The concrete
surface, however, must be treated with appropriate painting for each facility with its
characteristics in mind. The concrete of minimum unit water content must be applied for
controlling occurrence of crack caused by shrinkage. For the parts where hair cracks are
predicted, joints must be applied to prevent shrinkage while applying epoxy resin osmotic floor
hardener.

d) Ceiling

With regards to the administration office which is located on the first floor of the fish retail
market building, the ceiling of each room must be covered to ensure sound absorption. The attic
must be insulated with glass wool for increasing cooling efficiency. The rooms located on the
ground floor of the fish retail market building and the rooms in the ancillary building must also
have the ceilings covered for sound absorption. The Gambia’s Development Control
Regulations stipulate that finishing materials for the ceilings must be non-flammable and
therefore, decorative rock wool plates must be applied over the plywood substrates, in principle.
For the ceilings to be waterproof, non-flammable cement boards (non-asbestos type) must be
applied with PVC painting.

It should be noted, however, that ceilings do not have to be installed, i.e. exposed roofs,
above the stalls, at the fish & ice handling area, the ice storage site, the chilled room site, the
fish boxes storage spaces, the generator room and the public toilet.
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e) Interior wall

Same as external wall, the partition walls basically use lightweight 150mm-thick concrete
blocks and they must be treated with cement mortar plastering and finishing paint. The same
measure must be applied to the plastered walls as well as to the external walls so as to prevent
cracking caused by shrinkage. With the exception of the floors of the staff rooms, the painting
applied to the ground floor of the fish retail market building, including the column surfaces
must be silicon resin water-repellent.

The walls in the kitchenettes, toilets and shower room, which are located on the first floor of
the fish retail market building, must be treated with urethane resin sheet-applied membrane
essentially all the way up to the underneath of the roof beams using water-resistant earthenware
tiles. Cubicles of the public toilet do not have to be watertight completely, as they are
accommodated in a single-storey building, but the walls must be tiled all the way up to the
underneath of the roof girders with ceramic tiles. The girders must be treated with PVC
painting.

f) Interior floor

The Development Control Regulations of the Gambia stipulate that rooms where water is
used must be installed with water-resistant non-slip floors. Hence, with the exception of the
floors of the staff rooms, all the floors of the market hall must be treated with non-solvent based
epoxy resin floor painting to ensure food safety. It is approved to be used in food processing
facilities. The floors of the administration office and the staff rooms in the ancillary building
must be finished with non-slip homogeneous PVC tiles.

The floors of the kitchenettes, toilets and shower room on the first floor of the fish retail
market building must be treated with urethane resin sheet-applied membrane for water tightness,
like the walls, and tiled with water-resistant porcelain tiles. The floors of the public toilet
cubicles do not have to be watertight like the walls, but they must be tiled with porcelain tiles.

The Gambia’s Development Control Regulations stipulate that rooms in which water is used
must be installed with baseboards with curved surfaces in order to make cleaning easy. Hence,
curved surfaces must be formed on baseboards by cement mortar plastering, which must then be
treated with non-solvent based epoxy resin floor painting. From the same viewpoint, i.e. easy
cleaning, the drainage channel installed in the floor of the market hall must have a U-shaped
section, which must be formed using cement mortar plastering with waterproof agent and which
must be finished also with non-solvent based epoxy resin floor painting.

g) External opening

For the external doorways, highly durable steel flush doors treated with a baked coating, must
be used and for the external windows and the interior doorways, aluminium sash windows and
doors must be used.

The Gambia’s Development Control Regulations stipulate that, in principle, openings of
adequate area must be installed in the living spaces for natural illumination and ventilation,
according to its floor area.

The administration staff room and the technical staff room on the first floor of the fish retail
market building are not suitable for creating any openings in the walls for the above purposes
due to the planar arrangement. Instead, dome-shaped skylights will be installed on their roof.
Similarly, for the part of market hall, which are located deep from the external columns,
dome-shaped skylights will be installed too.
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In addition, steel grilles must be installed at the all external openings of the void section of
upper part of the ice storage site and the chilled room site of the fish retail market building. In
order to provide the required capacity of ventilation, electric ventilators must be installed where
appropriate, with a weather cover or vent cap with an insect net.

h) Around the buildings (external element)

The circumference of the fish retail market building, the passage to the adjacent alleys of the
Brikama Market and the passage from the fish retail market building to the public toilet, the
security guard/cleaning staff booth must all be paved with concrete. The lanes used by vehicles,

including buses, must also be paved with concrete.

Table 2-21 Exterior finish schedule

Facility Part Materials
Fish retail Roof Steel beam H-244-250X175-250 @2,100, purlin H-150 X150 @1,050, light
market gauge C shape steel rafter @400 (double rafters at joint of roof board),
building Wood-based hard cement board t=17 (long side for gradient direction, light
gauge steel substrate should be installed under short side), modified
bituminous waterproofing membrane sheet (double layered adhesive method)
with high weather-resistant type top coat
Gable Steel plate t=3.2, Marine paint with zinc chromate anti-corrosive paint
Skylight Dome-shaped acrylic resin skylights (ground floor: 5 locations, 1% floor: 3
locations)
Column, girder | Ground floor column: Fair-faced reinforced concrete, silicon resin
water-repellent
1*-floor floor girder: Fair-faced reinforced concrete, silicon resin
water-repellent 1*-floor column: Fair-faced reinforced concrete, silicon resin
water-repellent
External wall 1*-floor wall: reinforced concrete small wall, lightweight concrete block,
cement mortar plastering steel trowel finish t=25, AEP
External Door/window/ventilation grill: aluminium sash, steel grill (flat bar
opening manufacturing to bias mesh)
External base Exposed foundation girder: Fair-faced concrete, with epoxy resin osmotic
board floor hardener
Steps Fair-faced reinforced concrete, epoxy resin osmotic floor hardener
Security guard | Roof, Reinforced concrete slabs (slab gradient), liquid applied bituminous modified
& cleaning roof end bituminous waterproofing with high weather-resistant type top coat
staff building, | Eaves soffit Fair-faced reinforced concrete slabs, silicon resin water-repellent
Public toilets, | Column, girder | Fair-faced reinforced concrete slabs, silicon resin water-repellent
Pump room External wall Fair-faced reinforced concrete small wall, lightweight concrete blocks, cement
(Elevated mortar plastering steel trowel finish t=25, AEP
water tank Deck, steps Cast-in-place fair-faced reinforced concrete, epoxy resin osmotic floor
tower) hardener
Garbage depot | Roof Sill: North European white wood 120X 120, Eaves beam: North European
white wood 210X 120, Wooden rafter: North European white wood 75 X35@
300 (double rafters at joint of roof board), form plywood t=15 (long side for
gradient direction) self-adhesive waterproofing sheet, Galvalium steel sheets
t=0.4 standing seam joint. Foliage scrolls: Galvalium steel sheets t=0.35
manufacturing, Fascia: North European white wood 89 X 38
Post, Lintel Fair-faced reinforced concrete, silicon resin water-repellent
External wall Fair-faced reinforced concrete small wall, lightweight concrete blocks, cement
mortar plastering steel trowel finish t=25, AEP
Floor Fair-faced reinforced concrete, epoxy resin osmotic floor hardener
Water Floors Fair-faced reinforced concrete, epoxy resin osmotic floor hardener
treatment tank

3¢ Easy slope roof should be applied, regardless of structural form (drainage slope: 1/100).
3¢ All steel materials should be painted with zinc chromate anti-corrosive paint & marine paint.
2¢ All wooden materials should be treated with wood-preservative.
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Table 2-22 Interior Finish Schedule

Part | Symbol Materials (Substrate, Finish)
Floor A Reinforced concrete steel trowel finish with joint, non-solvent based epoxy resin floor painting
B Reinforced concrete steel trowel finish with joint, epoxy resin osmotic floor hardener
C Cement mortar plastering t=31.8, homogeneous PVC tile t=3.2
D Cement mortar plastering t=45, Urethane resin sheet-applied waterproofing, cement mortar
plastering t=25, porcelain floor tile t=15
E Cement mortar plastering t=45, porcelain floor tile t=15
Base A Round shaped base board: Cement mortar plastering t=25~45, non-solvent based epoxy resin
board floor painting
B Fair-faced reinforced concrete, non-solvent based epoxy resin floor painting
C Cement mortar plastering steel trowel finish t=25, AEP
D Cement mortar plastering steel trowel finish t=25, PVC base board
Wall A Column & girder: Fair-faced reinforced concrete, silicon resin water-repellent
B Cement mortar plastering steel trowel finish t=25, AEP
C Cement mortar plastering steel trowel finish t=25, VP
D Cement mortar plastering t=15, Urethane resin sheet-applied waterproofing, cement mortar
plastering t=20, earthenware wall tile t=15
E Cement mortar plastering t=20, earthenware wall tile t=15
F Flush panels with double-sided melamine resin decorative laminated sheet
G Wooden vertical bar: North European white wood 140 X38 X @ 150
Ceili A Plastics cornice
ng B Aluminium cornice
corni
ces
Ceili A Wood-based hard cement board t=17, AEP. Steel part: Marine paint with zinc chromate
ng anti-corrosive paint
B Fair-faced reinforced concrete, VP
C Fair-faced reinforced concrete, AEP
D Wooden ceiling joist, rock wool decorative board
E Wooden ceiling joist, fire-proof cement board, VP
F Wooden rafters: North European white wood 140 X 38 X @150, polycarbonate resin glass t=5

Target facility Room Finish by part
Floor Base Wall | Ceiling | Ceiling
board cornice
Fish retail market | Fish & ice handling area A A B - A
Ice storage & chilled booth installation A A B - B/
location, Void
Fish box site, ground floor corridor
Ice sales cashier, Fish boxes staff B C C A D
Retailing stalls A A A - A/B/F
Ground floor staircase C C G - -
Manager room, Drawing room, Secretary C D C A D
room, Administration staff room, Technical
staff room, Meeting room
Kitchenette D - D/C B E
Toilet (M), Toilet (W), Shower room D A D B E
Reference room, Storage room, 1%-floor B C C A D
corridor, 1*-floor staircase
Security guard Security guard booth B D C/E A D
/cleaning  staff | Cleaning staff booth B D C A D
booth Generator room B C C - C
Public toilet Toilet (M), Toilet (W) E A E - B
Pump room Pump room B C C - C
Table 2-23  Finish schedule of external element
Part Specification

Pedestrian path

Concrete pavement t=150, with reinforcing bar

Vehicle lane

Concrete pavement t=200, with reinforcing bar
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2.2.2.7 Building service Planning

)
)

iii)

vi)

* System

* Main electrical wiring method
* Emergency alarm devices

+ Target facilities

* Outline of works
* System

+ Wiring method
* Switch system

+ Outline of works

* Target of connecting work

+ Target of Installation work

* Type of lightning conductor

* Emergency lighting

Electrical installation

Main feeder system and emergency electrical installation

* System :
* Main electrical wiring method :
+ Diesel generator :
+ Power failure, recovery switchover : manual switchover system

Power equipment

3 ¢ 4 wire, 400V/230V
wiring inside metal piping or embedded piping
37KVA

: 3 ¢ 3 wire, 400V

: wiring inside metal piping or embedded piping

: trouble alarm signal and water level alarm signal

: water reservoir, elevated water tank, water treatment tank,

main distribution board

Wiring arrangement of lighting fixtures and receptacles

:connection to lighting fixtures, their switches, and

receptacles from each distribution board (lighting panel)

: 1 ¢ 2 wire, 230V
: wiring inside PVC piping or metal piping
: manual switches

Telephone connection and telephone outlets

Lightning protection system

Fire escape equipment

* Luminaries for emergency exit :

: piping work between telephone outlets and the main

terminal, installation work of outlets

: Market manager room, Drawing room, Secretary room,

Administration staff room, Technical staff room, Meeting
room, Ice sales cashier staff booth, Fish boxes staff booth,
Security guard booth, cleaning staff booth

: roof of the fish retail market building, roof of the elevated

water tank tower

: lightning rod (Elevated water tank tower), roof conductor

(Fish retail market building)

: 7 lights in total; 2 lights in the first-floor corridor of

the fish retail market building, which provides an escape
route from the administration office located on the same
floor, 3 lights in the staircase, and 2 lights in the ground
floor corridor

2 lights in total; 1 light in the staircase, which provides an
escape route from the administration office located on the
first floor of the fish retail market building and 1 light at
the bottom of the staircase on the ground floor
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+ Extinguisher

:pressurized dry chemical extinguisher system A,B,Ctype
total: Atype 3, Ctype 4

the corridor of the administration office on the first floor of
the fish retail market building: 1-Atype, the kitchenette:
1-Ctype, the meeting room: 1-Atype, the ice making plant
site: 1-Ctype, the fish & ice handling area: 1-Atype,
generator room of the security guard /cleaning staff booth:
1-Ctype, the security guard booth of the security guard
/cleaning staff booth: 1-Ctype

(2) Plumbing system and sanitary installations

1)  Water supply system

* Site where water is supplied :the stalls at the market hall, the fish boxes storage spaces,

* Supply conduct
* Supply method
* Elevated water tank

+ Water reservoir

+ Lift pumps

the ice making machines, the toilets in the administration
office, the public toilet, faucets within the site (fish handling
yard, the garbage depot, around the water treatment tank)
: 100 mm ¢ PVC pipes
: gravity supply system by the elevated water tank
: insulated FRP water tank (“sandwich” construction),
capacity: 3 m’
: in-situ reinforced concrete water tank, underground type (Exterior
& interior waterproofing), capacity: 40m’ approx.
: Large displacement type, 40mm ¢ x 100litre/min. x 20mAq,
13 ¢ 400V, 1.5kw x 2 (automatic alternate operation)

+ Secondary water supply pipes

ii) Sanitary fixture

: PVC pipes, embedded piping in the underground, floor and wall

Specifications
* Closet bowls  : western-style ceramic closet bowls, SUS paper holder, squatting-type
ceramic closet bowls
* Urinals : wall-mounted ceramic urinals
* Wash-basins  : built-in ceramic wash-basins, toilet mirrors, soap dispensers
+ Shower fittings : wall-embedded type SUS cold shower units and accessories
+ Slop sink : wall-mounted ceramic sink

iii) Domestic wastewater / vent system

Drainage of washing water at the market hall and sewage, including domestic wastewater,
from the administration office and the security guard and the cleaning staff booth, is drained
into the first tank (sump tank) of the water treatment tank and pumped into the second tank
(screen tank). Meanwhile, sewage from the public toilet is not drained into the first tank but
discharged directly into the second tank (screen tank).

* Drainage method
* Drainage pipes

* Vent system

: sewage/domestic wastewater combined treatment method
rainwater separated method

: PVC main/branch pipes, main pipes: 100mm dia., branch pipes:

75mm dia.
: individual vent system

54



* Drainage capacity :
* wastewater quality :

30m’/day approx.
BOD 200ppm

iv) Market hall drainage equipment specifications

* Bell trap
* Screen

+ Grease interceptor

v)  Water treatment tank

* Water treatment method
+ Target of treatment
* Discharge pumps

* Blowers
* Tanks capacity

« Disinfection tank
+ Infiltration system

: for sinks of retailing stalls (odour prevention)
: SUS basket basin, with steel lattice lid, inside dimension: 340mm

x 340mm, capacity: 40litre, 30 locations

: SUS 3-tank type, capacity: 100litre, 8 locations

: simple long-duration aeration system,
treatment capacity: 30m’/day

: elimination ratio of BOD: more than 70%,

target quality of treated effluent: below 60ppm

13 ¢ 400V, 0.75KW X 2 units
13 ¢ 400V, 1.5KW x 2 units
: sump tank: 5.94m’, screen tank: 11.88 m’, 1*' aeration tank: 29.16

m’, 2™ aeration tank: 29.16 m’, sedimentation tank: 5.29 m’
effluence tank (disinfection tank) : 6.31 m’,

: chlorine titrate
: infiltration trench

vi) Rainwater infiltration system

Drainage channel will be installed all the way around the site to discharge rainwater into the
public drainage channel. Rainwater collected from the roof of the fish retail market building will
be discharged from the gutters and down-pipes and through the catch basins into the infiltration
trench. Rainwater collected from the roofs of the public toilet and the security guard/cleaning
staff building will be discharged into the infiltration pits just under the eaves so that it directly

penetrates into the ground.

+ Outline of works

* Drainage method
* Drainage capacity

« Runoff end
+ Catch basin
+ infiltration pipes

. installation work of drainage channel and catch basins for

rainwater

: natural runoff method
: 90m’/day approx. (hourly rainfall: 50mm, roof run-off coefficient:

0.95)

: infiltration trench
: in-situ reinforced concrete basin, inside width 600mm squire
: dimensions of outward form: 750mmx750mm, perforated drain

pipe 200mm dia., single-grain gravel filling

vii) Air-conditioning / ventilation system

- Air conditioners: package-type, split-type, cooling capacity: 0.15kw/m” approx.
(Manager room, secretary room, administration staff room, drawing

room etc.)

* Ceiling fans : 900mm dia. x 5 (Meeting room, ice sales cashier booth, fish boxes staff
booth)

+ Exhaust fan : class'3" ventilation method (for common office rooms)
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2.2.3 Basic Design Drawing

A-01
A-02
A-03
A-04
A-05
A-06
A-07

General plan

Fish Retail Market : layout plan

Fish Retail Market : elevation, section

Security & cleaning staff room hut: floor plan, elevation, section
Public Toilet: floor plan, elevation, section

Elevated Water Tank Tower: floor plan, elevation, section
Garbage Depot: floor plan, elevation, section

56



Existing public rainwater
drainage gutter

Old community building

(pl

Existing pass of the customers

Floor area of management office= 397.40m2
First floor of the fresh fish retail market

Existing pass of the customers

of the Brikama market

of the Brikama market

N

Water

treatment|

— 1 e ———— Y
e 1€ ! in the market
i fg g e e e |
| Tr— o | :
................ Pt = in (AR @
|} | | | '
b o \ Wi} ] O B B IR / :
I i HEE -—
. riter A= 40 I Y DA T g A O A ¢ IR TTET '
! R ul ﬂ ‘ or Retailer B=100 units HEE b
y i [ T P SNl s A P
: dmH BmH Amd HmH )~
Ismsail “ﬁ . ce l | i ﬂ [ ] :’:iT L] sl ! : @L_-J
] £ e e e T
LT FEE‘BL es s n LHE [ L [ L ||""‘|
:} } H } }: storadd[space chlied room spa | n D& | DD% ] : ',
L ] L] L] || i \ \
- - i) T 2 = B g @: \
Tl” T"I T r Tt 2 ] HH a | A \'L || “ \'L L | : ! :
I [ T Dﬂ T | [ M lj [ T | : : 1
L‘ H‘J L)L Ly Ll L . I \ |
L L HE 1 !
A N pisin niR E B B)! !
. . e e e L B L
] [t il B feld Beb ) e
\ : : : : I :
! o ! Parkin‘g lot for insulated ivan or a ‘ ‘ ‘ | i \
A A r'_‘ll : — — 3 : AR ' !
] n) | L} 1
i 1 1
= Gaba 2 de """""""""" = Existing pass i \
I . = of the customrs 1
4 ) ... L5 @ @ @ @ : @ @ @ of the Brlkama| marke{t

Il

Acces

-t oo —— — ish
Entarance for transportation of i _____--

s road for vegetable stora

1 1

1
Floor a(ea of fresh fish retail market= 1;|428.D3m2
]

The Project for Construction of Brikama Fish Market

S 8=1/300

= A-01

General Plan

57



[ Y N PN Y N ]
| L |
\ == = === F
RN P fere o Q
| Manager_l| Secretar: rage \
\ room | \} room |
1 o] - g
: i Meeting room \ ;“
| [Prawing] | c. s o STeChisal SE ! S
| - [Administiatio Staf
™ e room.,: féom. L ™ i ) i “
[ -
| T ‘ L/ } @
| o
| Void Void Void Ice making machine =
| L
|
‘ Void I
L ] ©
\77 777777777777777777777777777777777777777777777777 ,,J
4,200 4,200 4,200 4,200 4,200 4,200 4,200
29,400
1st floor
® ©® ® ® ® ® ® ®
450 29,400 450
4,200 4,200 4,200 4,200 4,200 4,200 4,200
777777777777777 Lzr,,,,,,\,\,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,\,L,,,,,,,,,,,,,,,,,,,, —_—————l
| |
- B = g i —i - I i i i LiT B B . g - @
| Stalls (small) 20 | S
bl [ Wi C_] [ O CHEE 32 A2 AR A N N ERER ! Y
b D e D 3 oo - ﬂ e e e E— j* i jq“" [ L [ ! <
! e Gonhh o 8 == SO == SO e G = W = S I 15 [ = [ !
- —— - = TR g e e cBE B R [l g ®)
| [ Bk I,‘,ET o | J i O O s Y O i i w [ |- -
! \ Nl | R e i i i oo [] Kt [] - B
| \ Iy | Stalls (large) 8 s DE L 1 — EE i <
[ il IsEni 1L N i Fish boxes storageE _aceﬁ ! W i f = F [ @
I~ - bl - o L - (S e L S = T TEHLE = 7= . -
L T pEsE il L eidh hxas: [l - ' tii Fishboxes | talls (small) 85 - -
| [ 8 v ool Fis €S sto%g spage: Ice storages 9¢ | il L [ ] FH [ || E [ 8 S
I ﬂ LT ‘J E LG ‘J storgggspace CH" d I i ce sale | = i j == Eiss [ ] = [ Elss [ I :n N
! Ll L Lozt L 'fee room asher sthee N S Ly b o
! lIs(l 2 560th e ‘
N i B e £ - R - B = Rl s < o ey N I Lk nn e  fuot s rsfd ) e Al s R C)
| 0 i Bimm|nim|l jL ﬂt ]t ﬂt - =
‘ p=i =y O] | Lhipd || L Ll | ]
| L IR Fish & ice handling yard | <~
It B - - - - 2 T o Y S el ]W*f T - @
| b ioh ing - ing | I RMH HME My ROA
| | Fish unloading perth FisH unloading berth | ] SI%) [ Ul [ ] HIE) [ o LUl [ | =)
| I 1'""”'1 1'”””5 1'""”'1 1'”””5 1'""”'1 1'""”'1 l [, L)L) e L L | 8
| ‘ = ‘ O
I _ifg —f - - o B - : P L5 - B— : A " B B D g - A
R e I Parkinglotl | | i 1 ‘ | O
3,900 | 3,900 | 3,900 | 3,900 4,200 4,200 4,200 4,200 4200 4,200 4,200 4,200 4,200 5,400 4,200 4.200
15,600 450 29,335.2 450 22,200
68,100
Ground floor

@@@@g@@@@@@%@@@@@

The Project for Construction of Brikama Fish Market
Bosle

8=1/300
Fish retail market layout plan g A-02

58



@) ® ® 0 © ©® ©

South elevation East elevation

Tt T it Or — T I it T T or

D e ® e 00000, DO 0 O 6 ®

West elevation

@@@@g@@@@@@

@)

| | | % 3 | % $
e — T - . Lo - _ g1 —Sigo
3R i : ol B
. . . L o} : = S S
E,stram case Meet :'GM ! « Corridar Ec o g 8 o _
oom 3l Ol e = 3 o~
1 ] ] RSy (=) — il ‘ a <
L l - iy v I o o T
tall larg '| Stall larg Fish b Stall small | sl 3 Par ! Icq storafyelll—| Stall small gl =
32unit) (8unit) stora (80 unit) = < | (80 unit) <]
P ? [l
[«
% - E
! 4,200 4,200
3,900 4,200 4,200 4,200 5,400 4,200 4,200 ‘ 4,200 5,400 8,400
22,200 8,400 13,800
68,100 22,200

® ® o ©® ® ©

East - West section

South - North section

The Project for Construction of Brikama Fish Market

Fode S21/300

Fish retail market elevation g

A-03

59



Ue[d uondas
‘uoneAd[ ‘ueld 100[J Ny

<%0
YOV | ooui-e -

wool JJe)s Jurued[d 29 AILINJdS ue|d 100|4 © ®
JONIBIA YSI] BUIBMLIE JO UORINISUO)) 10§ 13[01d Y| el 07 &
osk Jserll 000°€ 00LC 00LT
”—|t ““““““““““““““““““““““““““ A E— :
UOIBAS|D 1S9 O~ =1
TN O () UoREMR N |
o 13—l woog 1 woeq
S m ! \A_Em,sm el deas
- - m ' Aunoag! | Buiuegs|
0 ! p mﬁ,:, Ecmm_o | woou
- & SERIEE m it |hoyessus
IR | Al
@ b e L L
_ o | NEAN I N
0S¥ 056 ,
t i
00T°1 00t°8 0SL]
(a) UORENSIS 3SET (V) O) UOREASI® LRNOS ® %ﬁ STl 000°€ 00LC 00LT
IS ,
— — — ] ﬂw 1 |
3 yi00q Y1009
w |9 pJenb ers |l oo
= s |2 funoag || Bulues;o
[\

60



90-v wwp uonoas @ )
4 (4 ) ,
09L/1°8 ., uoneAdd ‘ueyd 197101 d1qng o0z T <
SYAzE OVITT  099°€
JOSIBIA USI] BweyLIg JO uononnsuo)) 10j 309foid ay [, T YA
-V T—1
@ O gre—
, : , Ozt O =t
UoRo8S 00Z1 008% 0SL
' StgE orITT 099 | _>_r,w__£
01LT » .
w B 8 =
™A _Onﬂm‘ 1 .W | [ =
c 3
P (@ | +— T
£ s | | iﬂﬁ @[]
(SR S iﬂ;— o3||f ||
S s |S , Jsiemuied 1o}
uolleas|a yluoN uolleAs|a yinog iﬂﬂh S|l ||} |juous.sr ebedesg
o) ® © ® O T e BT
(4nenor B
. I 3
e T N @
) 3
(Otet——E—E 2}
Bl L S B—
[ | [ | M =
UORIBASIS 1S9/ uollBAS|' 1Se]
) © © (@ @ ) (@) )

61




3,000

4th floor plan

Ladder with case

[am
1

®

3,000

©
Ea e/ .
(=3
-/ 3
— .k'-' — lnr
| / ;
&

1st floor plan

©

3,000

Reservoir

5,400
®

2,305 95

2,305 JL 3,000

5,400

O ©®

®

Basement floor plan

3,000

gl

Roof framing plan

Ladder with case
S/ —1©

3,000

2to3 floor plan

Pump
room

v
: ©
S
(=3
<
o
S
(=}
[ A g)
v
(=3
“Q
N
: @

2,305 9L 3,000

9

W

5,400

© @

©

Ground floor plan

m Ty /- Sunshace
>~ ™N
House] tank, =
E 2
H | o
" ; O
wv
o0
=
(=)
1" wv
o0
=
(=)
23
" N“ :-n
(=)
wv
o0
,,,,, | =
22
_ Pump room 3 =
(=)
wv
==
— on
Reservoir § (%ﬁ
— N
I I I “ 8
3,000 @
O, CS é@ 2305 95 3,000 9L
5,400

Elevation

© @

®

Section

The Project for Construction of Brikama Fish Market

Elevated water tank floor

plan, elevation, section plan

5= S=1/150

Date

A-06

62




wov

0SU/1*8 .,

‘uerd 100[} 10dop a3eqien

Uor)d3s “UOIBAJ[D

youa.l abedass Jalemuiey

193JBIA USI{ BWEYLIg JO UONINISUO)) 10J 193(01d oy [, ueyd Jooj4 ® ® @© ®) ®
008°C1
uoneAas|e yino
1 19 th w 00T°¢ 00T°€¢ 00T°¢ 00T°€
@ @ @ @ @ 2 abeuleip lajemulpy
_ ; @ 3 2 t, “““““ ) youaJ) abeddas soremuey | L ,:
£3 |
ol ‘ wmivb v.r_um:u@‘ _
e | b—————0depabequey !
®) O @© ®
UOIBAS|S ULION I
(6) (8) L) 9) (s) 007°€ 007°€ 007°€
@ abeureIp 1aTemuley
@ 32 t “““““ youaJl dbedass Jojemuley . ;
X |
> ) ) odap DMn_D) 12128 )
L S ASAS A=) S a1 SASAS F A=)y} B S
abeulelp Jolemuiey
)
ue|d aweu} JooY (¥ 1
uolldoo 08L]1006|0L8| OSL
UOIBABI® 1SOA\  UONEAS|D 1Se3 HO9S 009 0ET 061 ok ® © © ©
099]0zNToz [[hodTosT o6 1 009°6
@ @ z ﬂ Aﬁ 7 00T°¢ 00T°¢ 00T°¢
m m m 10dap affiequen @ & === - ,
— — Al e (ORI ;M./ S
— N S0 4= | =
" = = e la
g 3 2

63



2.2.4 Implementation Plan
2.2.4.1 Implementation Policies

This Project is implemented by means of Japan’s Grant Aid which is provided by the
Japanese government. This puts the Project under the constraint that the implementation of the
Project must be completed within a specified period of time, thus requiring the formulation of a
procurement plan to obtain appropriate construction material as well as of a construction
schedule. The construction work must be implemented, consistent with the following basic
policies in particular.

(1) Make full use of local workforce and equipment.

(2) Keep the negative impact on the nearby retail facilities to a minimum (noise, road safety,
drainage etc.).

(3) Respect Gambian culture, customs and tradition.
(4) Select durable, rigid and easy-to-manage materials and finishing methods.

(5) Select equipment, spare parts and technical support of which are readily available, to
facilitate quick recovery from failures.

2.2.4.2 Implementation Conditions

(1) The access roads are narrow, yet there will be local consumers around the site doing their
usual shopping in nearby Brikama Market areas. Extra attention must therefore be paid to
road safety.

(2) During construction work, retail activities, including food retail, will still be operated at
adjacent sites. Efforts must therefore be made to minimise noise and dust generated from the
construction site.

(3) There is significant inconsistency in aggregate quality. The control of concrete quality must
therefore be implemented properly so as to secure good quality with high durability.

(4) Many construction materials will be acquired from abroad. The construction work therefore
needs to be planned carefully with consideration for time required for procurement.

(5) In the Gambia, they have a rainy season between July and October. The construction work
therefore needs to be planned carefully taking into account the possibilities of flood
problems and outflow of construction waste soil at the site.

2.2.4.3 Scope of Works
1) Obligations of the Gambian authorities

(1) Acquisition of Environment management plan approval: Before completion of construction
work.

(2) Demolition and removal of the existing building, plus provision of a relocation site: before
tender announcement

(3) All approvals and certificates which are necessary for the implementation of the Project and
the construction work in the Gambia: before initiation of construction work

(4) Arrangement of a temporary yard for the Contractor during the construction period: before
initiation of construction work

(5) Arrangements of tax exemption and quick customs clearance which are necessary for the
implementation of the Project and the construction work
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(6) Electrical installation work and plumbing at the Project site to distribute power and water to
specified locations and to install telephone and internet connections: before completion of
construction

(7) Provision of operating capital, office equipment, fixtures and fittings, extinguishers,
furniture, refuse containers, cleaning equipment etc. all of which are required at the time of
the start-up of Project site operation: before the start-up of Project site operation

2) Obligations of the Japanese authorities

(1) Procurement of materials and labour which are required for the Project construction work on
the Japanese part

(2) Procurement of equipment which is included in the Project

(3) Transportation of imported equipment (by land and by sea) and arrangement of export
insurance which are necessary for the Project

(4) Provision of implementation design, tendering assistance, construction supervision and
consultation on Soft Component (Technical Assistance)

2.2.4.4 Consultant Supervision

Once the contract for design supervision has been concluded with the Gambian government,
the consultant initiates an inspection on and a meeting about the implementation design and
produces documents required for tendering, such as design drawings, structural calculations and
specifications. Subsequent to the tendering procedure, i.e. acceptance of tender documents,
review of tendering qualifications, tendering and tendering evaluation, contractors are selected
using an appropriate selecting procedure. Once the construction contracts have been concluded,
the consultant dispatches a construction supervisor to the Project site and gives approval to the
contractors for their working drawings and construction materials. The construction supervisor
monitors quality, progress and achievement of the construction work.

2.2.4.5 Quality Control Plan

This Project ensures quality control based on the following policies so as to secure the Project
site’s reliability and durability:

(1) Specifications and characteristic values of materials provide guidelines for quality control
and these must therefore be stated clearly in design drawings.

(2) In order to obtain good quality, the quality control plan of primary construction must be
clarified in the design drawings and proposed in the construction plan.

(3) In order to facilitate the supervision procedure during the construction phase, quality
monitoring must be operated using a statistical method.

2.2.4.6 Procurement Plan
(1) Construction materials and machinery

Among the construction materials, which are required for the Project, the materials which are
available locally include steel (shaped steel and deformed steel bars), cement, sand, gravel, and
bricks. Unless they are of special kinds, they are available with regular stock. However, the
materials, which are produced domestically, are only sand and gravel and much of even these
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materials are imported from the neighbour country, Senegal, as well as from Europe. Hence, it is
preferable that the materials, which require maintenance, are purchased locally rather than being
imported. As for the ice making facilities and the chilled room, manufacturers, who have branch
offices and agencies in Dakar, should be considered as good candidates for providing
maintenance services for these facilities.

(2) Equipment

The Project adopts commonly available cooler boxes, but because there is not a dealer to sell
these boxes in the Gambia, supplies from a third world country will have to be considered. As
for the balances required by the Project, they will be balances and thus of Japanese make.

2.2.4.7 Initial Testing and Operation Guidance Plan

The facilities and equipment systems, which would require initial testing by specialists, are
listed below. During the construction period, the contractors must make the smooth transfer of
technical knowledge and skills by providing specialists from the implementing and operating
agencies with basic information about the devices that are required for the initial testing. The
contractors must also provide guidance on how to operate each equipment system during test
runs at the time of handing them over to the implementing operating agencies. The ice making
facilities employ a system, which is new to the existing landing sites, and thorough guidance
must therefore be provided for the implementation agency to ensure the correct operation of the
facilities. To endorse this, Soft Component (Technical Assistance) will be used consistent with a
separate equipment operation guidance plan. Furthermore, the market hall will adopt Soft
Component (Technical Assistance) to start up the operation system.

Table 2-24 Initial testing and operation guidance plan

Equipment/Facilities Details of Initial Testing/Operation Guidance Time
Power distribution Operation of the incoming panels and emergency | During the
generator switches, plus their maintenance construction  and
when handed over
Low current | Maintenance of the lights and other common devices | When handed over
facilities
Water supply Operation and management of the water pumps During the

construction and
when handed over

Waste water | i) Operation and management of the drainage pump | During the

treatment and blower construction  and

ii) Cleaning and maintenance of the screens, grease | when handed over
traps, connection basin and sludge wasting system

iii) Cleaning and maintenance of the wastewater
seepage system

Rainwater seepage Maintenance of the filters, seepage basins, seepage | When handed over

pipes etc.
Air-conditioning Basic operation When handed over
Ice making machine | Basic operation and maintenance During the
construction  and
when handed over
Chilled room Basic operation of the cooling unit When handed over
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2.2.4.8 Soft Component (Technical Assistance) Plan

Listed below is the detailed arrangement for implementing Soft Component (Technical
Assistance) activities and the times required:

Table 2-25 Soft Component (Technical Assistance) activities plan

Input Duration Contents of Activity
1) | Fish market operation and Preparation of the text, Market
Management 2.0 M/M operation training, Financial planning,
(Japanese consultant) ’ selection of NGO, Management

training, etc.

2) | Ice making facilities operation
and management 1.0 M/M
(Japanese consultant)

Operation training
Management training and guidance

3) | Workshop for fresh fish

retailer 5 seminar Fresh fish handling, Sanitation,
(Local NGO) (workshop style) | Business-planning, etc
4) | Local Interpreter 1 M/M (Local — English)

1) Implementation schedule for the Soft Component (Technical Assistance)

The implementation schedule for the Soft Component (Technical Assistance) is basically to
check that everything is according to the basic policies by selected local service providers on
commission during the implementation design phase. Immediately after the initiation of
construction work, training materials must be prepared within the Gambia, and several seminars
must be delivered by NGO(s) spanned over the construction period. Also, prior to the
completion of construction work, training must be provided by Japanese engineers and
technicians. Once the completed facilities have been handed over, guidance must be provided on
how to operate the ice making machines and the facilities.
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2.2.4.9 Implementation Schedule

This Project requires seven months to complete detailed design and implementation design
for tendering. Construction works must be completed within 11 months, which commence upon
the conclusion of contracts with builders. The Soft Component (Technical Assistance) for the
market operation and management assistance is planned to start just before start-up stage of the
construction work. On the other hand, refrigeration management assistance are planned to start

service before and after the completion of the construction work for one month.

Table 2-26 Implementation schedule

1123 |4|5|6|7|8|9|10(11|12|13|14|15| 16| 17| 18| 19
[ (Field survey)
S5
c 5 L
.% 3 F;Zl (Working in Japan)
O X
Ao
(Total 7.0 months) |:;: (Tender/contract)
[Construction] u (Preparation work) (Finishing work)
A ( Earth work)
g (Foundation work) (Exterior work)
5
§ ( Skeleton & roof work )
a
s
il (Mechanical work)
3
&
L [Equipment] (Transportation)
(Manufacturing & procurement) EME]J;WHM]];WHM
(Total 11.0 months) (Deliver)
g | (Preparation) (Preparation for training) | 3
S
Qo
= £ T ’ | ’ | | ’ H
o o
»n o
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2.3

Obligations of Recipient Country

The implementation of this Project involves the following works each of which is executed
and completed by the Gambian authorities within a specified period of time:

iii)

vi)

vii)

Securing of the Project site and the removal of the existing facilities

Within the Project site, retailers operate their businesses in concrete block made market
huts and at mobile stalls. They will all have to relocate before construction work starts.
They have all agreed to leave the Project site but the Gambian government is yet to fully
arrange an alternative site for the retailers to be able to continue with their businesses. This
arrangement must be made in good time before tender announcement.

Traffic control during the construction period

It is necessary to secure access for vehicles that deliver construction materials to the Project
site. The retailers, who are currently operating their businesses within this access area, will
have to move to different spots in good time before construction work starts.

Permits and application procedures regarding the construction work

It is necessary to acquire a building permit before construction work starts upon
acknowledgement of concerned Gambian organisations, which must be obtained during the
implementation design phase.

Temporary yard

Since it is difficult to secure a space adequate for the construction work at and around the
Project site, it is planned that the new tourism site, which is adjacent to the Project site, will
provide such a space. This arrangement, however, needs to be confirmed in good time
before construction work starts.

Construction of operation system

Key members of the Fish Market Management Committee and representatives of fresh fish
retailers, who run this Project site once it has been handed over, will receive training on
Soft Component (Technical Assistance). Hence, such members and representatives must be
selected in good time before the construction work starts. Also, The Environmental
Management Plan should be approve by the National Environment Agency before end of
the construction work. Proper implementation and monitoring following this plan shall be
carried out under responsibility of Fisheries Department.

Supply of power, water and telephone connection to the site
The supply of power, water and telephone connection to the Project site must be completed
in good time before construction work is completed.

Operating capital, office equipment, fixtures and fittings, extinguishers, furniture, refuse
containers, cleaning equipment etc. must all be prepared, as they are required at the time of
the start-up of Project site operation.

viii) Tax exemption and swift customs clearance must be arranged to enable the import of all

iX)

X)

xi)

equipment necessary for and relevant to the Project.
Making the Banking Arrangement required for this Project, as well as handling charges.

The exemption of taxes and surcharges for Japanese workers, who are offered services that
are related to this Project, must be arranged.

Any other matters which are required for the Project and which are not included in the scope of
works by the Japanese authorities must be dealt with.

69



2.4 Project Operation Plan

2.4.1 Operation System

Brikama Fish Market will be
operated through cooperation by the
Fisheries Department, BAC and the
local community. The governing body
will comprise three committees in
tiers; “Central Management
Committee”, “Sub-management
Committee” and “Fish Market
Management Committee”.

The Central Management
Committee represents the local
community and is formed by local
representatives, who are not involved
in the operation of Brikama Market
directly, and retailers, who operate
retail activities at Brikama Market.
The Central Management Committee
will be chaired by the oldest
representative of the local community,
who earns the most respect by
tradition. The Central Management
Committee  functions to make
consistent joint acknowledgement by
the  committee =~ members  on
management policies and
performance of Brikama Fish Market
by holding an annual meeting. Basic
operation policies for the Market
proposed by the Central Management
Committee are then to be agreed by
the local community and the users of
Brikama Fish Market.

The Sub-management Committee is

Management Structure For Brikama Fish Market

Central Management Committee

Chairperson ‘

Village/Wards Representatives ‘

Retailers
Economic Representative from Market
Wholesalers
Sub-management Committee
l Govemnor, Western Region ] [ Fisheries Department l

l Brikama Area Council

‘ Economic Representative from Market ‘

Village/Ward Representative ‘

Fish Market Management Committee

Fish Market General Manager (1)

|

|
Administration and
Financial Manager (1)

—| Accountant (1)
Fai.
- Electrical and
—I Cashier(2) Mechanical Attendant
2
.

Sales person
lce Attendant (2)

1
Technical operation Manager
{1

ICE and cold Storage
Attendant (2)

Figure 2-10 Management structure of Brikama Fish Market

joined by a representative of each of the Governor’s Office of the Western Region, the Fisheries
Department and BAC as well as by the representatives of the Central Management Committee.
The Sub-management Committee carries out market operation inspections every three months.
The role of the Sub-management Committee is to formulate detailed fish market operation
policies and to deal with personnel affairs of the Fish Market Management Committee, which is
in charge of the operation and maintenance of Brikama Fish Market as well as to provide
guidance on how to operate the market. The Sub-management Committee is responsible for the
proper operation and maintenance of Brikama Fish Market, the upgrading of the market as well
as securing necessary finances, and ensuring the publicness of the market by a certain operation

system.

The members of the Fish Market Management Committee are selected from citizens by means
of public offering and nomination. If the Fish Market Management Committee somehow fails to
satisfy the abovementioned market operation requirements, the Sub-management Committee
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reserves the rights and obligations to terminate contracts with personnel, such as the fish market
manager, and to appoint new personnel. In addition, inspection by the Sub-management
Committee may be prompted without advance notice as well as on a regular basis, i.e. quarterly.
Brikama Fish Market will be operated under close scrutiny.

2.4.2 Operation and Maintenance Cost
2.4.2.1 Income and Expenditure

Meeting was held to discuss for setting the facility usage price with the Gambia Fish market
implementation body, which include representative from fresh fish retailer. A reference price
was set to an affordable price with consideration of a financial condition of the current fresh fish
retailer from following reasons. A price of the fresh fish stall is to include the cooler boxes
utilization charges, a washing sink, and water charge. These conditions are approximately at the
same range as an actual current status, respectively.

As for sales unit price of the flake ice, flake ice can utilize directly without any manipulation, it
can contribute to reduce an extra labour work for retailer. For instance, the rental charge for the
chilled room is set to adjust to relatively low but affordable prices for fresh fish retailer from the
reason of storage item, cheap pelagic fish.

The operational revenue of the facilities and the equipments was estimated and preset as shown
table 2-27.

Table 2-27 Basis of operational incomes

Item Units | Price(dls) Current price
Usage charges for a fresh fish retail stand (small) /day 5 3 dls/day
Usage charges for a fresh fish retail stand (large) /day 10 3 dls/day
As reference: Packed ice
e otlee /(;kg 3 g)r ; cfHS/kg 15 dls/d
. . ay: s reference: s/day
Usage charges for fish box in Chilled room box 5 at fish landing site

Usage charges for the car parking space /parking 5

2.4.2.2 Monthly balance
(1) Basis of Income calculation:

Total of monthly income: 526,200 dls/month
Annual income: 526,200 dls/month x 12 month = 6,314,400 dls/ year

i)  Usage charges for fish box (35 kg of fish) in chilled room

High season: 146 boxes x 5 dls x 10 days = 7,300dls
Regular season: 89 boxes x 5dls x 20 days = 8,900 dIs.
Monthly income: 16,200 dls/month

ii) Usage charges for a fresh fish retail shop:

Large retailer shop for 10 dls/day (including one large cooler box)
Small retailer shop for 5 dls/day (including one small cooler box)
Large retailer shop: 40 shops x 10 dls x 30 days = 12,000dls
Small retailer shop: 100 shops x 5 dls x 30d days = 15,000dls,
Monthly income: 27,000 dls/month
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iii) Usage charges for the car parking space:

5 dls per one vehicle

20 vehicles are to be estimated to utilize per one day.

Total monthly income can be estimated as following; 20 vehicle x 5 dls x 30 day
= 3,000 dls/month

iv) Sale of ice:

Regularly production is set to 5 tons daily and an extra production of one ton of ice for
10 days when large amount of products are carried to the market

High season: 6,000 kg x 3 dls x 10 days = 180,000 dls

Regular season: 5,000 kg x 3dls x 20 days =300,000 dls,

Monthly income: 480,000 dls

(2) Expenses:

Total of monthly expenses: 472,720 dls/month
Annual expenses: 472,720 dls/month x 12 month = 5,672,640 dls/ year

i)  Water charge:

Amount of daily water consumption is 40 tons, and water charge per one ton is 11 dls
(NAWEC).
40 tons/day x 30 days x 11 dls/tons = 13,200 dIs per month

ii) Electric charges:

Amount of electricity for Ice production is set to 55 KW/hour, and office equipments
with 30K W/hour and price for 9 dls per kwh (NAWEC).

Ice machine: 55kw x 24hours x 30 days x 9dls’/kwh x 0.8(operation rate) =
285,120dls

Others: 30kw x 5 hours x 30 day x 9dls/kwh x 0.8(operation rate) = 32,400dls

iii) Personnel Expenses:

23 staff members (Detail is shown in Table 2-28)
Total monthly expenses are calculated to be 20,200 dls

iv) Waste collection and facilities management Expenses:

Handling payment to BAC (40% of Usage charge of the retail stall);
27,000 dls x 40%=10,800 dls

v) Maintenance expenses for facilities:

Operation and maintenance of the wastewater treatment (3,000dls), infiltration tube
maintenance and inspection (1,000dls), pump, lighting Equipment, renovation savings
for installed materials such as the cooler boxes-related renovation savings (9,000dls):
Total of 13,000 dls

vi) Electric generator operation expenses for 10,000 dls from following basis:

Combustibles fuel and maintenance expense of emergency power generator:
5.6 1/kwh x 1.5 hours x 28 dls/l x 30 days = 7,068 dls (Roundup to 10,000 dls)

vii) Equipment maintenance expenses:

Ice machine accessories and supplies for oil (1,500 dls/month), refrigerants (6,000
dls/month), exchange parts (1,500 dls/month) , Technical services (11,000dls/month)
Which estimated to 20,000dls per month.
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viii) Ice facility maintenance savings:

Expenses and savings for ice facilities (10% of ice sales income)
480,000dls/month x 10% = 48,000dls/month

xi) Office maintenance expenses for 10,000 dls/month:
Telephone, Internet connection, stationeries
x) Miscellaneous expenses:

Cleaning equipments, accessories and supplies: 10,000dls/month

Table 2-28 Personal expenses

Occupation Number of staff Monthly Total
allowance

Fish Market Manager 1 2,000 2,000
Administration &Financial Manager 1 1,500 1,500
Accountant 1 1,200 1,200
Secretary 2 900 1,800
Cashier 2 1,000 2,000
Cleaning staff 3 600 1,800
Ice Sales Cashier 2 700 1,400
Security Guard 4 700 2,800
Subtotal 14,500

Technical Operation Manager 1 1,500 1,500
Ice and Cold Storage Engineer 2 700 1,400
Electrical and Mechanical Engineer 2 700 1,400
Fish Boxes staff 2 700 1,400
Sub-total 5,700

Total 23 20,200

(3) Total Balance

As result of above estimation, Brikama Fish Market would assume to create profit of 53,480dls
per the month which composed to 641,760dls by the annual.
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2.5 Project cost Estimation

2.5.1 Initial Cost Estimation
Project Cost borne by the Gambian Side

Project cost bone by the Gambian side is estimated to be 440,000 Gambian dalasis. Table
below shows the contents of the Project cost.

Category Amount (dIs)
Removal of the existing buildings and arrangement of a relocation site 132,000
Power/water supply 66,000
Planting along the access roads 22,000
Office equipment, furniture 110,000
Refuse containers, cleaning equipment etc. 44,000
Operating capital for starting up the site 66,000

2.5.2 Operation and Maintenance

To secure the long-term sustainable management of this Project, it is requested to allocate
appropriate depreciation expense and prepare necessary savings for implementation and
renovation of facilities and/or equipments as shown in Table 2-28. In addition, since the
facilities are located in a coastland, periodic maintenance and repainting are essential for
exposed part of steel made materials of the structure, mortar surface of the building and roof

surfaces where sunlight directly strikes.

Table 2-29 Cost estimation for facilities replacement

on the concrete surface

Facility Years of service | Cost estimation for replacement (dls)
Ice making plants, equipments in the 8 years 5,500,000
chilled room
Water supply pump 6 years 200,000
Equipments of wastewater treatment tank 6 years 300,000
Cooler boxes, fish boxes, balances 6 years 1,400,000
Repainting of the steel structure or part of 4 years 100,000
the building
Repainting of the mortar surface 7 years 50,000
Repainting or maintenance of the top-coat 10 years 100,000
of the roof
Repainting of the floor of the retail market 7 years 50,000
and stalls by epoxy
Repainting of the Silicon water-repellent 5 years 50,000

Remark: An operating time is very limited for the emergency power generator, it is unnecessary to include in the

depreciation items.
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2.6

Other Relevant Issues

In regard to the implementation and management of this Project, it is necessary to form a set
of countermeasures in relation to the items of evaluation considered necessary from the
environmental and social perspective, resulting from screening peformed at the preliminary
study point. Some items are required to be dealt with at the maintenance management phase,
where accurate monitoring is expected.

Table 2-30 Mitigation measures of Environmental and Social Consideration
Item Evaluation | Countermeasures and Monitoring methods Countermeasures
mediatory measures for
Project

Relocation B * Provide new + Confirm business state + Lower market usage fees and
of retailers replacement area and after relocation through investigate replacement

relocate. hearings etc. measures.
Waste B + Separate processing of |+ Check based on daily + Carry out enlightenment
items fish remains and operation and activities through soft

general garbage. management work. components.

+ General garbage is left

as is
Quality of B * Wastewater treated and |+ Confirm quality of treated |+ Conduct appropriate
waste seeped underground. water with simple method. | maintenance of treatment
water - Rain water is seeped | Request expert institutions | devices etc.

underground. to investigate effect on

surrounding sewage
systems.

Foul B * System that can treat |+ Check based on daily * Increase frequency of facility
odours the source of foul operation and treatment and maintenance

odours. management work. management of wastewater

equipment.

Harmful B * Treatment of volatile |+ Storage of power * Education on methods of
substances gas. generator gas and oil handling oil and gas.
Noise and B + Enlightenment of + Check based on daily * Pay attention to noise prevention
vibration vehicle users. operation and etc. during construction period.

+ Adopt low-noise flake
ice system.

management work.

* Appropriate maintenance and
management of devices.

Excerpt from preliminary study. B:some limited impact expected.
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Chapter 3
Project Evaluation and Recommendation



Chapter 3 Project Evaluation and Recommendation

3.1 Project Effect

3.1.1 Direct benefits

Brikama Fish Market plays an important role in fresh fish distribution in Western Region
which is the most heavily populated in the Gambia. As the necessary facilities and equipment
for dealing with fresh fish do not yet exist, a lot of the freshness is lost at the fresh fish retail
sales stage. Through the implementation of the Project, it may be possible to reduce loss of
freshness occurred in dealing with fresh fish in Brikama Fish Market and make a more hygienic
system of fresh fish retail. The following benefits are foreseen.

(1) Reduction of post harvest losses at the fresh fish retail stage

According to a survey on the Gambia side, it seems as though approximately 10-15%** of
post harvest losses occurs at the fresh fish retail stage. One benefit of this Project will be to
reduce physical losses due to physical damage to the fresh fish through correct unloading and
transportation behaviour in Brikama Fish Market. Second benefit of this Project will be to
reduce economic losses for maintain stable fish retail price by appropriate ice and cooler boxes
in Brikama Fish Market.

Reduction of physical losses can confirm through the amount of the waste of fresh fish, also
economic losses can confirm through the checking of the retail price of the fresh and frequency
of bargain sales by fresh fish retailers.

(2) Fresh fish retail in a hygienic environment

Currently, fresh fish retail sales mainly use simple wooden stalls, which receive a lot of direct
sunlight during dry seasons, and get flooded, by rainwater during the rainy season, which is a
highly unhygienic environment. Through this Project, the retail of fresh fish will take place in
the sales area with stalls and sinks required for the sale of fresh fish, enabling fresh fish to be
sold to consumers in a hygienic environment.

3.1.2 Indirect benefits

(1) Improvements in the Brikama Market environment

In Brikama Market, fresh retail stalls are locating mixed with those of general items retail
shops. Flies gather around the fresh fish retail stalls by scattering fish washing waters and fish
waste remains, general surroundings are unhygienic. Through this Project, fresh fish retail stalls
will be concentrated and fish treated water and fish remains will be processed appropriately, and
it is expected that this will improve not only the fresh fish retail area environment, but also the
environment surrounding the Brikama Market.

(2) Stabilization of fresh fish distribution

Currently, at the fresh fish retail stage, as the preservation and storage of fresh fish is carried
out by the fish retailers themselves in simple cooler boxes, there is no way to respond to
fluctuations in the delivery of fresh fish. This means that in times of concentrated fish landing,
the price of fresh fish can collapse and there have been many incidents of fishfolks dumping
fish on the beach. This Project, through the provision of ice-making machines, chilled rooms
and cooler boxes will enable the retail of fish that was previously discarded and give income
stability to the fishfolks.

(3) Increase in consumption of fresh fish in neighbouring regions
The Southeast area of the Combo District in the Brikama market has a low population density
and retail levels of fresh fish have not been sufficient. With the addition of fresh fish storage

#* Refer to appendices 6-5
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and preservation functionality to the Brikama Fish Market, it is expected that the fish retail
network can be expanded using bicycles etc. with the market itself as a starting point. This will
increase the consumption of fish in the area.

3.2 Recommendation

(1) Set aside funding for renewal of equipment and devices etc.

The equipment required for this Project include ice and cold chilled room devices (lifetime of
8 years), and devices such as pumps and blowers (lifetime of 8-10 years), air conditioners and
fans (lifetime of 10-12 years). The lifetimes of these devices are short compared with facilities
and in order to realize the desired capacity it will be necessary to exchange parts corresponding
to running time and number of years used. In particular, in the case of cooling-related devices
such as ice making machines and chilled rooms etc., in addition to exchange of the individual
parts, after the stipulated number of years has passed, the unit itself will need to be exchanged.
As aresult, as described in the operation manual and user manual, the required maintenance and
management is vital in the long run. At this time, in regard to the implementation of the soft
components, it is essential that the related parties carry out the correct technical transfer of these
basic items.

In order to correctly carry out the maintenance and renewal of each device, in regard to the
purchase of spare parts and device renewal, the management team will need to set aside a
minimum of 10% of the ice sales total in a separate account. Further, the constituent members
of the Sub-management Committee who have the responsibility of managing the operational
management structure of this Project should strictly provide the proper guidance to the Fish
Market Management Committee regarding operation, maintenance and management of the
facilities.

(2) Establishment of infrastructure in the area surrounding the Brikama Market

The ground surrounding the area for this Project forms a basin and when it rains, the water in
the whole of Brikama Market becomes stagnant. In the case of the site for the Project in
particular, it is expected that rainwater containing a large amount of mud will run into the
drainpipes. By implementing rainwater drainage, stagnant water can be reduced in the
surrounding area which will be beneficial for users of Brikama Market. For efficiency
drainage for rainwater from the Project area, lower side rainwater drain channel need to be
improved by the Gambia side.

Further, the access road to the Project site is not paved. When considering, smooth passage of
vehicles during the rainy season and the convenience of market users, this should be paved.

Currently in Brikama Market, fish remains are being collected together with general garbage.
In this Project, fish remains will be placed in a specialized garbage boxes that can be secured
with a lid and must be placed there in line with the garbage collection times. This will reduce
the exposure of fish remains as much as possible. When considering the burden on the
environment at the garbage dumping area operating by BAC, the garbage generating in Brikama
Fish Market will be separated by type. In regard to these matters, the implementing agency and
implementing agency should come together with the related the Gambian institutions to be
realized.

(3) Appropriate maintenance and management of facilities

In regard to operation of this Project, it is necessary to disposal of sludge in water treatment
system for effective operation and management, cleaning of grease trap screens for the market
hall drainage channel, cleaning of piled up sand in the rainwater drains around the Project site
area.

In regard to these maintenance and operation method training, also support through the soft
component is planned. For appropriate maintenance and management for the Project facilities,
these training results will be made good use for actual operation and maintenance.

Further, in regard to fish remains from Brikama Fish Market, this will be collected for
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ordinary garbage but will be used in a more valid way for farm feed and fertilizer.

It is hoped that the Brikama Fish Market, receiving the necessary technical support from the
Implementing Agency, will carry out these maintenance and management tasks in an
appropriate time and with an appropriate method.

Further, in relation to the environment and social consideration, a large part of the
environmental management plan after the start of operation is guaranteed by correct
maintenance and management of facilities, so it is necessary to take appropriate measures,
guided by the monitoring of related institutions.
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