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Explanatory noies

The monetary unit in the Gambia is the dalasi (D). During the period
covered by the report, the value of the dz.ari in relation to the United

States dollar was $US 1 =D 1.72.
References to tons (t) are to metric tomns.

Besides the common abbreviations, symbols and terms, the following have

been used in this report:

BOD5 Biochemical cxygen demand after five days
CCD Chemical oxygen demand

FMC Pish Marketing Corporation

GDP Gross domestic product

n.r.t. et register tons
SS Suspendesd solids
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ABSTRACT

As part of the parent project "Survey of mariae pollutants from industrial
sources in the West African region" (EP/INT/79/009) which is being carried
out by the United Nations Industrial Development Organization (UNIDC} in co-
operation with the United Nations Environment Programme (UNEP), an expert
was sent from 24 June to J July 1980 to the Gambia tc gather informaticn con the
type and quantity of poliutants from major land-based indusirial sources
entering the marine environment through direct coastal discharges or indirectly
through rivers, and -0 assess the present status cf industrial waste treatment

and disposal practices in the country.

The expert visited various industrial sites, surveyed processing units
in their current activity and inspected places where wasiz waters and solid
wasteé were discharged. As 3 result the nature and quantity of pollutants
entering the Atlantic Ocean have been estimated. His report includes a study
of the existing and planned environmental legislation in th; Gambia and the
organizations concerned with environmental proteciion as-well a2s some general

recommendations for the control of industrial marine pollution.
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INTROIUCTION

The mission to the Gambia covered by this report is a contribution to
the project "Survey of marine pollutants {rom indusirial sources in tvhe West
African regiorn" (EP/INT/79/009) carried out ty the United Nations Industrial
Development Organization (UNIDO) in co-operation with the Uniied Nations
Environment Programme (UNEP). The purpose of the project is to ge. appropriate
information on the type and quanueity of pollutants from majer land-based
sources entering the marine environment through direct ccastal discharges or
indirectly through rivers, as well as on the dresent status of industrial

waste management (treatment arnd disposal) practice.

The expert visited the Gambia from 24 June to 9 July 1980. The report
was drawn up on *he basis of rmaterial sslected in the country, visits to
industrial sites, survey of processing units in their current activity and
inspection of the places where waste waters and solild wastes were discharged.
As a result the nature and quantity of pollutants entering the Atlantic Ocean
have be2n estimated. A list of persons met ani places visited in the Gambia

is contained in annex I.

The counterpart egency in the Gamnbia was the Ministry of local Government
and lands. In this connection the expert wishes to express his gratitude
to H. D. Dodwell and M. B. Jey who kindly arranged the survey of the industrial

sites and assisted him in carrying out his mission.

Method used for the study

Apart from sore surveyed enterprises, relevant data on industrial wastes
are not available. Shortage of appropriate figures on industrial pollutants
required the use c¢f an indirect method to estimate the type and quantity of
pollution loadings. PFor this purpose a survey questionnaire prepared in UNIDC
beforehand was very helpful. Reasonabie estimates were derived from the
quantities of goods produced at the factories. A special table (see annex II)
had been ~ompiled for this purpose by E. J. Middlebrooks (later referred to
as EJM-table), tzking into consideration the finiched product and the corresponding
technolc .. In parallel, the estimates were derivad from the volume of waste water
discharged. The necessary figures cn the psllutant contents in the waste waters
were taken from the reference table[:{). Tre method of field work in the country
comprised visits to the factories, talks with the managers, visual survey of the

rocessing conditions and wastes, and filling in tae questionnalires which the
P y q
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persons responsible for this usually left for some days. Unfortunately in some
questicnnaires 1t was not pointed out either the quantily of production, or the
amount of waste water, or both. In those cases the estimates seex to be quite

uncertain.

General characteristics of the country

The Gambia is one of the smallest countries in West Africa. It stretches
out 325 lkm, east to west, as a narrow strip of land alung the river Gambia.
The maximum distance from north to south is 48 km. The Gambia is generally a
flat country, slightly inclined westwards. The population is close to 600,000
of mainly agricultural occupation (35%3 C?,S . Agriculture is mostly rainfed

and the dominant product is groundnut.

Marine environment

Continental shelf

The continental shelf extends to around 40 miles off shore with depths
up to 100-110 metres. The surface of the shelf bottom area is mainly flat,
but in some places, especially near the continental slope, there are rocks
of 20-25 metres. The sediments are sandy; at depths of more than 200 metres

clays appear [}:L

Ciimate

In the marine area of the Gambia thcre is a monsocon climate. Prom
December to April tne northern winds blow, June to September the souith-west

monsoons dominate. At other times winds graduslly change their direction.

Ocean currents

The main ocean currents here are the cold Canarian current flowing from
the north at an average speed of 0.5-0.7 kno*s, and the w2rm branch of Equatorian
counter currént from the south flowing at up to 0.7 xots [?j. The former
dominates in winter time, the latter in sumamer. The zone where streams meet
is an area of increased biolcgical production where fish ccacentrate. The
temperature of surface ocean water increases f{rom 20°C in Fetruary to 29°C
in September and the salinity ranges from 36%c in the open ocean to 28- 300

at the mouth of the river Gambia.

Visually, especially from the alr, one can otserve a strip of muddy

water all along the West African coast. The width of the sirip veries greatly,




i.e. from ten metres to tem miles, and depends on hydrodynamic, mostly tidal,
activity in the area. It is remarkable that fish conceutrate on the border

of the clean and muddy waters. Active currents a2long the Gambian coast, the
tidal movement, the mixing of oceanic aud river waters and, 10 a smaller extent,
waves, are factors causing a2 perfect mixing of all the loadings discharged

into the ocean, including pollutants.

Fisheries

The fisheries in the Gambia are controlled by the limits for territorial
waters now set at 200 nautical miles. Within the present 1,500 square miles
of shelf area in the Gambia, there is a stock of commercially exploitable
demersal species of approximately 4,000 tons annually; it is also estimated
shat the potential exists for annval yields of 8,000-12,000 tons (6.

No surveys have been carried out for pelagic species, though sample
surveys of present landings indicate figures of 5,000-%,070 tons per year, as

opposed to the aow frequently quoted estimate of 12,000-15,000 tons [?].

Though the Gambia has a limited coastline i% is said to be one of the
richest fishery zones in West Africa. Rational planning and smanagement could
make the fishing industry the most important one in the country as far as

benefits are concerned,

Fishing in the Gambia is to a large extent done on an artisanal, small-
scale level. Prame surveys for 1978 show that 582 boats are involved in the
fishing (Fisheries Department), the majority of them based on the Atlantic
coast and the rest along the estuary and the river. It is estimated that
5,000 fisheimen are involved in sea fishing and that the majority is engaged
full time.

Bouga (Ethmalosa fimbriata), a pelagic species, forms the tmlk of fish
landings in the Gambia. The majority of landings are on the Atlantic coastal
rillages, namely at Gunjur, Tanji and Brufut, where most of the fish is smoked
for expert. It is estimated that between 70 and 100 tons of lobsters are
exploited annually, though recent figures indicate much higher landings. Dried
cockles are exported to other West African countries and the estimate is 150
tons annually. Between 1971 and 1976, shrimps were veing exploited on relatively

large scale by industrial ventures. In 1973 the figure reached a declared




210 toms, representing the highest tonnazge produced within the period of
operations. Pigures for 1974 and 1975 were 185 tons and 200 tons respectively.
This information was received from the Fisheries Department of the Ministry

of Agriculture and Natural Resources. According to a personal communication

ao particular influence of industrial or other pollutants om fish and fisheries

bas been noticed in recent years, neither in the estuary nor in the ocean.

The estuary of the river Gambia

The estuary is closely under affection of the adjacent ocear environment.
At the mouth of the river, the St. Mary Island is situated with the capital
of Banjui. Banjul, which has =z population of about 55,000, and the Kanifing
industrial area, ean be considered the main sources of domestic and industrial
pollution for the coastal environment. The island is connected with the
mainland by a bridge. A sandy bar separates the estuary of the river Gambia
from the ocean, but its height does not prevent the water from freely moving
back and forth. The estuary is steadily ventilated with tides of 1-2 m, which
affect the river up to the eastern border of the country. It resulis in saline
water in the river witchin A 80 lkm up to a meximum of 250 km.from the coas?,
depending on the time of the year, High salinity makes the use of river water
impossible for irrization below the limit of saline incursion. The river
Gambia is unique in Africa insofar as zceanic vessels with 3.8 m below the
water-line can go up 286 lm to the Mac Carthy Island, and in the rainy season
up to 320 km.

A visual survey of the estuary from the boat showed that in tre mouth the
river water does not differ from oceanic water, i.e. it is of a gre ish-green
colour. Only around the Dog Island, about 10 xm up the river, remarkable

stripes of brown-green water appear.

On the banks of the estuary there are practically no villages. They are
occupied with mangrove swanps beaind which the palms can be seen, then the
baobabs with their modest green and a little farther, the luxurious crones
of the silk cotton trees. The end point of the trip was the St. James Island,
25 km from the coast, which is a small bird island with the ruins of an old
fortress. The birds are attracted here by the large numbers of fish. On
the right bank just opposite the St. James Island is the village of Albreda,
where farmers and fishermen are living. In the estuarydolphins, flying

fish and many birds can be seen.




————

No traces of pollution, including oil spots, were noticed anywhere. The

part of the country lying up the river has no industiry.

Because of the tidal action, the pollution from industrial and domestic
wastes from Banjul or even oil pollution from the ocean can penetrate into
the estuary and can be absorbed by the mangrove swamps. This fact should be
considered for future development; the present level of indusirialization in

the Banjul region does not constitute o nuisance in the estuary area.
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CONCLUSIONS AND RECOMMENDATIONS
Conclusions

The limited industry of the Gambia is located mainly round the capital
of Banjul and does not discharge dangerous quantities of pollutants to the
marine environment. The pollution loadings are being eliminated by extremely

active hydrodynamics of the coastal and estuary area.

The major portion of the industrial wastes are discharged by the food
factories. Elevated quantities of BOD5 and oil are essential components
thereof. The total value of industrial BODS
comparable with BOD5 of the Banjul domestic sewers.

discherged around Banjul is

Being located at the mouth of the river Gambia, the town of Banjul can
be a source of partial pollution of the estuary when the tidal nmovement is

directed up the river.

0il pollution from the town of Banjul (rainfalls, the sea port, the
dockyard and others) is limited by value but has a greai aesthetic impact on

the sea environment especially in the view of tourism.

National environmental legislatiorn is in progress, but practical measures

for environmental control are minimal.

Recommendations

i. In any planning of further industrial development, environmental probvlems,

pollution loadings and waste treatment should be considered as a matter of courss.

2. As a matter of priority, waste waters discharged by the industri-s located
in Banjul ‘tself should be treated, paying special attention to the remcval of
oil.

3, The officials concerned with industrial development of the country should

be educated and trained with a view to make them aware of the importance of the

protection of the marine environment.

4. A national environmental agency or council shorld be establ.shed to oversee

all environmental problems.

5. A national field unit should be created which would carry out appropriate
chemical and cother analyses for the estimation of environmental conditions

and the control of the contaminants.

—
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I. ENVIRONMENTAL LEGISLATION AND RESPONSIBLEZ ORGANIZATIONS

At present the Gambia has no l2gislation establishing an environmental
protection authority, requiring environmental assessments of actioms, or
specifically addressing environmental planning, development, or protection (?j}
There are, however, miscellaneous sections within various other non-enviror-

mental laws which in effec® provide for some indirect environmental protection.

The Government is currenily considering the establishment ¢f a permancat
environmental unit, which, if created, would likely be mandated by appropriate
legislation. At present a temporary Environmental Unit, located in the Minisiry
for Local Government and Lands, has been co-ordinating environmental matters

to a limited extent. This Unit has no legal status or power.

The Gambia!s National Five-Year Development Plan 1976-1980, while not
legislation, contains a clear commitment by the Governzent to development
that is environmentally sound. Chapter 8, entitled "The Environment", specifies
as the Government!s "clear objective" the ordering of development in the
Gambia "in such a way as to ensure a continuance cf its:sources of potential
welfare in the future. This will involve not only reclamation, reslioration,

and preserva*tion, but also enhancement of the environment® (para. 8.2).

The followin encies are responsible for ithe adminstration and implementation
D I

of environment legislation:

(a) President's Office:

(i) Police Department: generally responsible for the enforcement
of any provisions, including those attached to environmental
legislatior, related to offences, fines etc.;

(ii) Department of Wildlife Conservation; responsibdle for
implementing the Wildlife Conservation Act No. 1, 1977;

(v) Ministry of Agriculture and Natural Resources:
(i) Department of Forestry; implements Forestry Act No. § 1977; .
(ii) Department of Fi:ueries; implements Fisheries Act No. 17, 1977:

(iii) Department of Hydrometeorology; most lixely to oversee water
legislation;
(iv) Department of Crop Protection; most likely to oversee
pesticide regulation;

(¢) Ministry of Health, nalbour and Socizl Welfare: administers Public
Health Act, Cap. 154, 1935;




(d) Ministry for Local Government aznd Lands; deals with local
government and L.ovincial matters; administers Mining Act (Mineral Act,
Cap. 121, 1954); oversees almost all activities in the provinces execuied
through local area councils or other authorities at district and village levels.
Physical Planning Office; anproves building applicatiions;

(e) Ministry of Werks and Communications, Ports Authority; responsible
for dealing with pollution in Gambian waters.

Management of tihe coastal zone

The Ministry for Local Government and Lands nolds the leases for the entire

coastal strip to a depth of one half mile. This area has been set aside as

a tourism development area. Since a major objective ia planning this area was
to r “eserve the natural beauty of the coast, the prcposed tourism developrent
has been confined to limited areas, i.e. to fthree sites at Kotu and three at
Brufut. Between the sites, areas of considerable size are defined as nature
reserve or forest parik. To prevent environmental deterioration, efforts are
being made to regulate the development of the tourism developmeni area with

the aid of detailed land use and infrastructure maps of the ares.

Under the Mining (Mineral 0il) Act, Cap. 122, 1955, the Minister for Local
Government and Lands may make regulations as to any matter in coanection with
the mineral o0il mining industry in the Gambia, including regulations for the
prevention of pollution of land or water by mineral oil. Under the Continental
Shelf Act, Cap. 32, 1965, any person allowing the discharge of oil of more
than 100 ppm from vessels, pipelines, or as a result or operations in connection
with the exploration of the seabed and subsoil or the exploitation of natural
resources is guilty of an offence unless he took reasonable steps to prevent

it, and after it was discovered, took all reasonable steps to stop or reduce it.

The Covernment has established the territorial sea at 12 miles and a

fisheries zone of 2C0 miles.

Under the Ports Act, No. 21, 1972, the Ports Authority has the independent
duty to prevent pollution in Gambian waters. Gambian waters is defined to include
tne territorial and inland waters such as the river Gambia and all tributaries
thereof, or creeks, within the limits of the Gambia. No water standards or
specific measures to abate or prevent pollution of Gambian waters have as yet

been established.
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Under the Mimerals Rules, Cap. 121, 1954, restrictions have been made
in the form of conditions of leases on pollution of water courses by tailings.
Under the Mineral (Mineral Oil) Act, Cap. 122, 1955, the Minister responsible
has authority to make regulations to prevent psllution of iand or water by )
mineral oil; this regulation is usually accomplished through lease and

license conditions.

Within the continental shelf (Cap. 32, 1965), if any crude oil, fuel oil,
lubricating oil, heavy diesel o0il, or any mixture containing such oil is
discharged, the person responsible is guilty of an offence unless he can prove

he took all reasonable steps to stop the discharge.

The Fisheries Act, No. 17, 1977, gives the Minister of Agriculture and
Natural Rescurces the general authority to make regulations to conserve, manage,
and protect fish resources. This power could encompass pollution control

where fish are affected.

The Navigation and Pilotage (Consolidation) By-Laws, Cap. 129, regulate
the shipment of dangerous goods within Gambian waters. Most of the existing

legislation in this area is primarily confined to health and safeiy.

Recently the Department of Hydrometeorological Services and Water Resources
has prepared and submitted to the Govermment the Water Act [?]. In this
document the principles of water supply, consumption and control as well as
the status of appropriate institutions and responsibilities of water consumers
are worked out in detail. From the total of 137 pages of the Act only half

a page is cited here concerning the protection of beaches and fisheries.’

(1 No person, municipality, township, commercial undertaking, industry, or
other user of water shall be permitted to discharge effluent into the sea in

close proximity to the shore;

(2) All sea discharges shall be subject to permission from the Water Board
who after consultation with the Department of Fisheries and other competent
authorities shall require such treatment of the effluent as will render it

harmless to fish and marine life;

(3) The Water Board shall require full details of the consiituents and substances
contained in the effluent and of the quantities of each that it is proposed

to discharge;
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(4) If considered necessary, the Water Board may order that the effluents be
discharged by a suitable sea outfall of such length ar will ensure that no

beach or shallow water fisheries are adversely affectel.™

Further ten very strict points call for protecticn of the marine

environment of the Gambia.

Development plans and the environment

The economy of the country consists mostly of traditional small enterprises
holding rural activities, agriculture, livestock and fisheries accounting for
60 per cent of the national GDP aad empioying about 85 per cent of the active
population. Ground-nuts are almost the only cash crop of the Gambia, are its
main source of foreign exchange, and constitute the basis for the country's

major industrial activity, ground-nut oil milling.

In 1976 the Government published its first National Plan £or Economic
and Social Development (1975/76-1979/80). The objective of the plan is
the promotion of socio-economic development of theé rural areas over urban
ones, a general improvement of living conditions throughout the country
emphasizing rural development, self-sufficiency in basic foodstuffs, creaticn
of a more equitable distribution of income, better educational opportunities

ahd increased participatinn of people in the planning process and development.

The realization of this mostly agricultural plan will cause such substances
as fertilizers, pesticides aad products of soil erosion to enter the river
Cambia and its tributaries. An on-going project of the development of the
Gambia Piver basin directed to irrigated agriculture, the construction of a
dam and a hydroelectric power station and the improvement of river transportation
could cause irreversible change to the river environment. These prc jects
concerning tiie upper and middle part of the river basin will, however, also have
influence on the lower part of the river Gambia as well as on the coastal

marine environment.

As the nucleus for the development of the fishery industry, the Fish
Marketing Corporation (FMC) was established in 1977. The FMC is charged with
the responsibility of developing marketing and distribution within the country.
The FMC has the power to license and register fishing vessels and is the oﬂly
body that has tie right to export out of the country. This corporation is 'still
in the stage of organization. In the future 1t is planned to include:a fiéh

freezing and canning factory as part of 1ts operations.
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There is another fisheries company operating in the Gambia since 1972, the
Seagull Cold Store Co. Its monthly production figures average over 1,000 tons
of =2rdines. Its fishing operations are carried out by steel purse seiners,
steel stern and side trawlers. Treatment of fish is a well-known scurce of
specific pollutants entering the marine environment.

It should be mentioned that the dam project, alithough it has been submitted
to the appropriate organizations, is still far from meterialization and so are
the projects for a sugar plant, an 0il refinery and some other industries.

A plan for domestic sewerage and drainage of the Banjul and Kombo St. Mary
areas [32) is more real for implementation and the construction of pipes could
be completed in a few years. The suggested location rfor the sea outfall

has been selected after a detailed oceanographic study of the Banjul Gambia
River Estuary Eé]. This is an area about 1,000 m off-shore, north-east from
the Banjul point with depths of 15-20 m.

Mining of ilmenite, rutile and zirccn from the coastal sands has been
temporarily stopped because it was not profitable, (il -exploitation is far
from materializaticn; foreign companies continue sea drilling on the continental
siope mostly for oil prospecting and o0il pollution on the Atlantic coast
depends on the season: 1in summer time 0il spots reach the Teaches. The
expert could see oil in the vicinity of the Sea port, the dockyard, the GUC
power station as well as along the coast of the Atlantic Hotel where he lived
in July 1980G.

Environmental control and improvements

In the country there is a rather well-organized network of hydrometeorclogical
observation -stations (see figure), which serve mostly the needs of the
agriculture i.e. they are used to control the water level along the river Gambia.
With this network, if it were appropriately equipped, standard chemical deter-
minations could be carried out, including the determination of pollutante or, at
least, the collection of samples. In 1979-1980 under United Nations a number of
chemical analyses of ground and surface water of the Gambia have been carried
out in the Abuko Chemical Laboratory at Banjul. There were determinations of
pE, EC (electroconductivity), alkalinity, chloride iron (¢17), fluoride iron
(F7), hardness, silica, iron and maganese as well as nitrates (NOB-), ammonia
and phosphates [g]. In 1978 other furdamental hydrochemical and micro-
biological investigations were carried out in the vieinity of the Banjul

Gambia river estuary 15]. The latter was undertaker. in connection with the




HYDROMETEOROLOGICAL NETWORK OF THE GAMBIA

STATIONS

* Telecommunication

®  Aulographic Water Level 0 W0 20 30 Lo
4. ) S | A )

O Staff Gauge Miles

®  Meteorolugical

O  Raingauge




Al 2

planned construction of a domestic sewerage system and was limited to sampling.

The sampies were later analysed in the Feueral Republic of Germany. In the

Gambia there are rather limited possibilities to carry out environmental chemical
analyses because of the lack of specialists, equipment and appropriate financial
support. A similar situation brevails in the field of patrolling or monitoring the
coastal and estuarine waters. The Governmeni is very anxicus to protect th=
nature, the wildlife and the environment of the Gambia. There is a small

natural resecve of 180 ha at Abuko nct far from Banjul. Organizations of the
Sine-Saloun Reserve ad joining the Saloun Singalese National Park, of the

Kiang West Reserve in the middle part of the River Gambia, near Kwinela, and

the Baboon Islaud National Park are in hand.




IT. SURVEY OF INDUSTRIAL ENTERPRISES DISCHARGING WASTES
INTO THE MARINE INVIRONMENT

Accordirg to estimates of tie gross domestic product in 1977/1978 from
large-scale manufacturirg ir the Gamtia, erploying 30 or more workers [36],

the contribution of five impcrtant industries is given below:

Gross outout in dalzsi

Fish processing (freezingj 2,484,000
Production of ground-nut oil 35,500,000
Dzcortication of ground-nut 1,41€,000
Soft drinks 1,348,000
Beer 3,1324,0C0

Other enterprises which could be estimated to be of large scale are eiiher
located in areas of ihe upper river (rice milling, cotton ginning) or have
minimal industrial wastes, considering botk, the prcducticn velue and the
technology used (bakeries, manufacture of furniture, printing, producticn of

rubber shoes).

Tzerefore, the expertts survey of industrial wastes comprised visits to

the following factories:

Seagull Coldstore (freezing fish)
Gambia Produce Marketing Board (oil mill, decortication plant)
Banjul Brewery ("Jul Brew")

Very useful were also the visits to the electric power station (Gambia
Utilities Corporation) and the enterprises of the Jambia Port Authority (sea
port and dockyard). All enterprises of coverage are located at Banjul or in
its vicinity. Their wastes are discharged, without any treatment, either directly
into the sea or indirectly througn the river Gambia or coastal swamps. A

detailed description of sites visited is given velow.

Seagull Coldstore

In this factory 4,800 tons per year of sea fish are veing frrzer. The
number of employees is 174. Fresh water from the municipal system (14.8 m5/day)
is consumed for cooling freezers, ize preparation and washing. Recycling is
used for the cooling water. The most polluted water is thz water used for
washing fish, which gdes directly into the gea. The plant has a collecting
tank, which to some extent is a settling and filtrating tank, but only a small

portion of the washing water passes through it.




If half of the total water consumed is used for washing, the result is

3

3,340:2=2,670 w’/y of waste water, the rest being used for cooling or passing

tiarough the tank and thus not containing any pollutants. The appropriate
data on the content of pollutants for the first portion of waste water are
taken from the tables (Li},tables 161, page 364) for factories producing
salt fish (BODS, SS, 0il). Such estimates give for ::on5 - 1.8 ¢ 02/3,

for SS - 2.56 t/y, and for cil - 0.65 i/y. Ain eszimate according to

the EJM table gives a substantialliy different figure for S3, namely 54.2 t/y,

which is possibly due %o uacorrect data for the waste water discharged.

Gambia Produce Marketing Board - grournd-nut oil mill

This mill produces annually 13,000 tons of ground-nut oil, 15,000 tons of cake
and ahout 1,000 tons of soap. The number of employees is 300 in 3 shif%s.
The factory uses 351 mj/day of fresh water and 16,344 mi/day cf sea water.
The fresh water is consumed for the boiler and for the oil separation and the s2a
water for cooling. The latter leaves the plant practically unpolluted whilst

the used fresh water looks oily and muddy and is discharged without any ireatment.

If the data on the contents of the pollutants are taken from the tables
for o0il extraction factories ([3], table 162, page 367), the oil mill is
estimated to give off annually BOD5 - 302.7 ¢ 02; 8S - 189.2 t; COD - 378.4 t 0.
Pigures derived from the EJM table are comparable. The solid wastes are

disposed of on land.

Baniul Brewery ("Jul Brew")

This brewery produces approximately 30,000 hl beer and soft drinks per
year. Fresh water from GUC (government water supplier) is used for brewing
palt, fermentaticn, pasteurization, as well as for cooling, boiler supply and
sanitary needs. The administration of the factory could not provide, for some
reason, either figures on their water consumpticn or the volume of waste waier.
By comparison with other breweries (see report on the expertfs mission to
Ghana, UNIDO/ISf189) the volume of effluents could be estimated to be about
50,000 mj/y. The waste water is collected in a setiling tank and then pumped
through a natural drainage system (4 km sWwamp) into the sea. The approbriate
figures for pollutant contents taken from the tables for breweries (E1j '
table 176, page 382) give the following aniual values for this plant:

BOD5 - 49.4 ¢ 02; SS - 29.6 t; COD - 60 ¢+ O. TFigures according to the EJM

table are two times higher, but in such calculations this is quite acceptable.
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Ganbia UJtilities Corporation

This electric power station which employs 100 workers in 3 skifts produces
250,000 kﬂ/y. Fresh water from the municipal system is used for tne cooling
of the generators. The water consumption is 218 ms/y, which is unvelievably
low, and conventionally the same figure can be accepted for waste water. This
waste water eaters the sea without treatment. Visually the effluent seems to
contain oil and grease. The contants of pecllutants, if taken from the tables
for heat power stations ([F], table 94, page 41), is as follows: BOD5 - 0.026 t
Oz/y, SS - 0.043 t/y, o1l - 0.01 t/y.

More reliable estimates can be derived if they are based on United Nations
statistics Eé]. According to these data the capacity of electric gemeratirg
stations in The Gambtia is estimated to be 9 x 10’ kW. If it is assumed that half
of the total electric energy is produced in the coastal zrea, this gives a value
of 9 x 105: 2=4.51x 103 kW = 4.5 MW. During a year this electric power station
can produce 4.5 MW x 3,760 hours = 39,420 MW-hours. One MW-hour of electric
energy producticn corresponds to 0.03 m3 of waste water (we accept 0.1 m3
for itropical teuperatures) which is used for the cooling of the gas turbines,
with recycling of water bveing provided. If there is no recycling system, the
ccrresponding figure would be 38 oo ((3], page 47, N7). According to these
calculations, the power station consumes 3,942 z°/y. If the contents of
contaminants is taken from [I], table 9A, page 41, the figures for pollution
loading are as follows: BODg = 120 mg/l x 3,942 @0 = 0.473 t/y; SS = 200
mg/l x 3,942 = C.788 %/y; oil = 50 mg/y x 3,942 = 0.197 t/y.

Gambia Port Authorities

This authority is charged with the operation of the Banjul sea port and
the dockyard. It is rather difficult to estimate the guantity of the main
pollutant, which is oil. PFor the sea port two figures were reported: in 1979
the cargoship treatment was 777,500 n.r.t. (330 ships) and the oil products
48,300 tons; for the dockyard the water consunption is 3,096 mj/y. At the
dockyard boats are built and small ships are repaired. The water is used for
cooling motors and for sanitary needs and the total effluent, full of oil and

srease, is discharged directly into the sea.




Summary estimation of marine pollutants from all industrial sources

All revelant data on the visited factories are summarized in annex III.
Prom the oiher factories that had not been visited it is worth mentioning at
least the foliowing two, which discharge considerzble quantiiies of pollutants:

(a) The freezing factory of the Pish Marketing Corporation; according

to a personal communication by M. Sieh are voth, production and wastes,
comparable with those of the Seagull Coldstore;

(v) The "Chellarams™ factory, which produces soft drinks and can be
compared in pollution discharges with "Jul Brew".
These data allow to estimate the total quantity of certzin polliutants
entering the ocean. iIn making these estimates, ihe action of the drainage systenm
in the case of the drinks factories has been neglected to some extent. In all

other cases the industrial waste water enters directly into the marine environment.

Among the pollutants being counted first are BOD5 as well as COD, that
characterize the content of orgaric maiter in the wastes. The main industrial
sources of organic wastes discharged into ithe coastal area are the oil mill
and the drinks fa.ctories,(BOD5 302.7 t/y and 49.4 x 2 = 98.8 t/y respectively).
These factories are also discharging annually 189.2 and 29.6 x 2 = 59.2 t of
suspended matter. The total BOD5 figure for industrial discharges into the
coastal area is close to 400 t Oz/y. The quantity of suspended matter from
all industrial sources is estimated t> be about 250 t/y 1/. Corresponding
figures derived from the EJM table are comparable, except the ones for the

fish freezing factories.

1/ For comparison, the value of BOD. from the domestic sewers of Banjul
is indicated, which is 55 g/hab/day x 55,600 x 365 = 1,104 x 10° g = 1,104 t/y.




References

1. Bulk Standards for Water Consumpiion and Water Dischargze in Various

Branches of Industry.. Ukrupnennie normi vodopotreplenija i vodootvedeni ja
(Moskwa, Strojizdat, 1968) Russian.

2. Toe Gambia, 197t-1977. Consolidated: report of development assistance.

Presented by UNDP resident representative in the Gambia (May 1978).

3. M. P. Ancot and D. Kaniary. Exploratory mission on marine pollution
problems of the Wesit African coastal countries of the Gulf of Guinea, 25 April -
2 July 1976. pp. 52-54.

4. A. I. Lushin, Relief and the Sediments of the West African Sehlf and

Continental Slope. Reljef i grunti shelfa i materikovogo sklona zapadnoj
Afriki (Kaliningrad, Atlanticheskij NII ribnogo chozajstva i ckeanografii,
1965). Russian.

5. K. Kuchorenko and G. Komarov, Trade Fishes of Eastern Tropical Atlantic.

Promislovie pibi vostochnoj chasti tropicheskoj Atlantiki. (Kaliningrad, -
1966) . Russian.

6. H. King, A Review of the State of Pisheries in the Gambia Fisheries

Publication No. 32. (Pisheries Department, Ministry of Agriculture and Natural
Resources, August 1979).

7. The Water Act. Project. The Gambia, Department of Hydrometeoservices

and water resources, 1980C.

8. T. K. Dougherty, Ground and Surface Water Chemistry of the Gambia, 1979-1980-.
(Department of Hydrometeorology, Abuxo Chemical Laboratory Banjul).

9. Survey of Environmental Legislation in the ECA-Region (The Gambia, Ministry
of Local Government and Lands, 1980).

10. stimates of Cross mestic Product from [arge-scale an edium-scale

Manufacturing in the Gambia (Central Statistics Department, Ministry of

Economic Planning and Industrial Development, 1977/78).

11. F. H. Kocks, Masterplan for Sewerage and Drainage, Baniul-and Kombo St.

Mary Area. (UNDP - WHO - Ministry of Local Government, Lands and Mines, The

Gambia) . -




- 24 -

12. GITEC Consult. Oceanographic Study Banijul Gambia River Estuary. rfinal

report. January 1979. (The Gambia, Minisiry of Local Governments and Lands).

13. World Energy Supplies, 1972-1975 (ST/ESA/3ITAT/SER.J/21), p. 166.




.

- 25 -

Annex I

PERSONS MET AND PLACES VISITED IN THE GAMBIA

Ministry of Economic Planning

Mr. Ashcroft, Regional Planner

Ministry of Agriculiure
Hannah King, Acting Director, Department of Fisheries

E. A. Njai, Director, Department of Hydrometeorological Services and
Hater Resources

D. R. L. Prabhakar, Senior Officer
J. Sigismund, Deputy Director

inist of Local Gov n

M. B. Sey, Physical Planning Officer
H. D. Dodwell, Environmentalist

P. S. Njai, Assisﬁgnt Secretary

Central Statistics:
M. S. Singal, Adviser in Statistics (UN)

Gambia Utilities Corporation (electric generation)

T, W. Malia, Generation and Maintenance Engineer

Seagull Cold Stores
P. Bensenda, M2naging Director

Gambia Produce Marketing Board
G. R. Van Haght, Chief Engineer, 0il Mill

NtJie, Transit Manager, Decortication Plant

Banijul Brewery

0. Dommen, Technical Manager

bia Po thorit

Captain B. Sallah - Banjul sea port

A. 0. 3. Sossen, Chief Engineer, dockyard

UNDP field office

M. E. Ayala, Assistant Resident Representative

Sham Bathija, Senior Protessional Officer

F. Tambajang, Assistant Professional Officer




Annex II
RAW WASTE LOADS BASKED ON PRODUCTION RATES USED ‘iU ESTIMATE POLLUTION DISCHARGES FROM JWES'T AFRICAN COUNTRIKS

Raw Waste Loads, kg/ton
Type of Industry BODg Ss 011l + cop Ammonia Phenolas Total Fluoride Cya.lde Total Reference
Grease Nitrcgen Chrome Phosphorus

Canrned and preserved fruits

and vegutables 5.13 6.33 12.8 EPA, 1Y77a
Southern (nonbreaded) shrimp 253.3 80.0 EPA, 1977a
Alaskan bottom fish processing 1.3 0.60 EPA, 1977
Corn w2t milling 9.02 8.93 22.6 EEA, V{7la
Corn dry milling 0.7V 0.63 1.78 EPA, 1977a
Bulgur wheat flour milis 0.10 0.10 0.25 EPA, 1977a
Parboiled rice 0.93 0.53 2.33 EPA, 1977a
Ready-to-eat cereal 2.67 2.67 6.68 EPA, 1977a
Wheat starch gluten 13.3 13.3 33.3 EPA, 1977a
Simple slaughterhouse
(kg/ton  LKW) 0.80 1.33 0.4 2.0 EPA, 197]a

Dairy products 0.90 1.35 2.3 EPA, 1977a
Crystalline cane augar 5.73 1.20 4.3 EPA, 1977a
Edible oils 22.3 19.5 .0 55.8 Middlebrooks, 1979
brovery 10.2 4.73 1.2 Middlebrooks, 1979
Seit driaks ' 3.15 4.33 7.9 Middlebrooks, 1979
Flavoring extracts (chrocolate,

cLC.) Insignificant discharges Middlebroceks, 1979
Coltuc 625 50 1,562 ' Nameraow, 1978
Lotiling wine 3.15. .33 7.9 ' Midulebraoks, 1479
Alzohol production (kg/u3) §. 85 12.12 Middlebrooka, 1979
Futrotcun refinlag {(topping) 0.094 0.080 0.029 0.47 0.010 0.0006 0.0016 EFA, 197(a
botretewa reviniang (eracking) 0.120 0,080 0.048 0.35 0.026 0.0006 0.0016 EFA, 19770
Fetrolovia sSLeifage ana washing 0.5 Carmichael «

Numerow, 1977

Fetrochumicals 0.144 0.116 0.0h47 0.8 0.084 0.0009 0.0024 EFA, 1977a
Manutacturing soap flakes and

pewnders 0.057 0.007 0.067 0.33 EPA, 19774
twnufasturing bar soap 2.2 3.67 0.27 5.67 EPA, 19(7a




a/ 62.4 kg/ton of lead and caduium are also discharged.

Note: This table has been compiled by E. J. Middlebrooks.

RO g T
Raw Waste Loads, kg/ton
Type of Industry BODs Ss 0il «+ COD Ammonia Phenola Total Fluoride Cyanide Total Reforence
Grease Nitrogen Chrome Phoaghorus
Tires and inner tubea 0.43 0.11 EPA, 1977a
Emulsion cruasb rubber 2.67 4.33 53.3 EPA, 1977a
Salution cruamb rubber 2.67 4,33 1.07 24.3 EFA, 1977a
_ Latex rubber 2.27 3.67 0.93 5.7 EFA, 1977a
7 Leather tanning + finishing (hair
pulp with chrome tanning) 26.67 33.3 5.0 66.7 0.67 EPA, 1977a
- Pulp, paper and paperboard
(unbleached kraft) 18.67 ho.0 6.7 EPA, 1977a
Lement manufacturing (leaching) 2.67 6." EPA, 1977a
Explosives 1.46 29.3 3.87 BPA, 1976
Textiles printing and dyeing
(assume cloth weigha 0.15 kg/m@) 22.7 58.0 282.0 Q.k0 0.4%0 EPA, 1977a
faint and laquer 0.13 0.20 0.33 Margo.a, 1980
Plywod (ka/m3 of plywood) 0.62 1.56 0,70 Nemerow, 1978 and
- BSWCWD, 1478
Vencer (hardwood, kz/m3) 3.64 9.1 EPA, 1977a
leon and steal 0.24 0.073 0.61 0.u1 0.15 EPA, 1977a
Privary aluminum smeiting by
5i:ll-Heroult process 10.0 6.67 EPA, 1977a
Phcaphate manufacturing 3.33 0.33 1.00 EPA, 1977a
Suliuric acta 0.30 0.045 BSWCWD, 1978
nUastaaed sellate 2.5 EPA, 1977a
rlucing and galvanzlng 1.26 0.018 0.031% 0.063 EPA, 1977a
Pectalizers 3.33 0.33 1.00 Nemerow, 1978
PLara-cetuticals 21.3 47.3 53.3 BSWCD, 1978
Eitteries a/ 6.24 1,560 15.6 BSWCWD, 1978

|
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SIMNAEY OF MUIRVEY OF INDUSIRIAL ENTERPRISES DISCHARGING
WASTES INTU DIE NiRINE ENVIRONMENT

No. Name, location Workers Producuon/y Rau Main Use of Nante Pollutuntn discharpud Communtu and vulelruinces
(ahifia) material process [wyter wgter - BOD, I 83 T [_oOthera B
”/duy | wfy g 0,/1 [ €0 /y | sa/T | Wty ]
1 Qaxbia Utilities Cox | 100 (3) | Blectric power 0il Cooling of 0,6 218 120 0.026 200 0.04) 011
i t -
poraiion, Banjul 250,000 kW (11 kV) genuratora \ 50 wg/L{0.0 1L/] Table 9 &, puge 41 [q
0.475 0. fuy 0,197 [Cupacity from UN statistics
2 | cumbia Produce 300 (3) | Ground-nut oil Ground- | Proceas 351 126,129 2,400 302,7 1,%00 [189.2 coD Tuble 162, page 367 (1)
Karketing Board 13,000 t nute Boiler
011 mil1, Cake 65 6 3,000 (378.4
Denton Bridge, 15,000 t ((::::1::“‘_1 16, 00 5 963,560 Rg O/l t/y
(10 x» from Banjul) » . oy - . P
22,5 kgft | 2wyl LAY kg/t L2935, Py kAl tes EIM tulle
3 Seagull Coldstores, 174 Prosen fieh Sandines | Preesing, 14,8 5.340 338 1.8 440 2,56 01l Internittent yand tunk
Banjul 4,800 % herringo | cooling 121 0,646 Ausumod half the wante
ng/1 t/y water diucharged
Tublo 161, page 364
(oalt ahop)
skt | %2 vy |0u0 kg/L]em tfy EIM table
4 Gasbia Port Authority | 229 Boat bui‘ding, Process e.6 3,096
Ddokyard, Banjul ship repairing Cooling
Boiler
b) Gambia Port Authority Cargoship
Sea ort treatmont
177,500 n.r.t.
0il producta
48,300 t
6 Banjul Browoery - Beer 15,000 hl Mait, Brewing 50,000 987.7 49.4 H93 $).6 [{\)] . Coullecting busin,
“Jul Beew Soft drinks hops Mermanta- 1200 60 drainage systom, 4 ki
Kanifing, (25 ka 15.000 hl tion mg/1 t/ Tablo 176, puge 382 (1)
f.om Banjul ' Paoteurioa y v Pug -
tion g ¢
Boiler 20,0 V5.0 0,4 BN tuble
.e LN
~ l‘ -

bl g







