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“Untreated sewage in the form of faeces, is collected from about 55 depots in different parts of
the city and dumped into the Lagoon at Iddo. In the first three months of 1974 Akpata and Ekundayo
(1978) estimated that 7.5 million litres of untreated sewage were disposed of to the lagoon. In
addition, the beaches and open water courses are used as toilets*. Biney (Pers. Comm.) indicates
that of 16 coastal lagoons which were studied in Ghana, 12 were found to be polluted, 2 of them
(Korle and Chemu) grossly so.

Dufour and Slépoukha (1975) provided data on the volumes of sewage discharged to the Ebrie
Lagoon relative to the volume of the receiving waters. In the area immediately around Abidjan
alone the volume of domestic sewage discharged each year was equivalent to about 18% of the total
lagoon volume. Domestic sewage accounts for just over half the total effluent volume and for the
whole area the quantity of domestic and industrial waste waters discharged annually is double the
volume of the lagoon (lagoon volume estimated at 2649 x 106 m3). The Ebrie Lagoon is subject
to marked seasonal variations (3-30°/00) in salinity depending on season (Zabi, Pers. Comm.) and

this flushing effect probably helps minimise impact. Nevertheless, at Tleast four embayments
regularly become anoxic due to the pollution load (Dufour and Slépoukha, 1975).

4.1.2 vastes of industrial origin

The UNIDO report on inputs of pollutants from industrial sources (IMCO/UNEP, 1982) indicated
that few of the industries in the area treat their effluents, discharging them directly into the
nearest stretch of water (river, estuary, lagoon or coast). Where treatment is given it is usually
only rudimentary, e.g. grease trap or sand filter. The contributions received from Biney and Ibe
indicate that this is still the situation five or six years after that survey was conducted,
though the report from Zabi suggests that around Abidjan matters are improving. With 1ittle or no
treatment to the effluents it would be surprising if toxic effects were not 1likely to be
encountered and tests conducted by Ajao (1985) confirm that many of the effluents discharged from
industrial sources in the Lagos area are toxic to mullet (Mugil sp) and hermit crabs (Clibinarius
africanus).

The UNIDO study mentioned previously (UNIDO/UNEP, 1982) investigated the various sources of
industrial effluent and estimated their probable pollutant inputs. For the purposes of the study
the region was divided into 5 zones, Zone I - Senegal to Guinea Bissau, Zone II - Guinea to
Liberia, Zone III - Cdte d'Ivoire to Benin, Zone IV - Nigeria to Gabon and Zone V - Congo to
Angola. Estimates of polluting loads were based on EPA guidelines on the expected pollutant load
from a unit process of a similar nature operating in the USA. Where a comparison of estimated
loads was made with the actual loads the agreement was not generally very good. Nevertheless, the
tables of inputs are probably the best data available. They are included in this report as Tables
4 to 8. If nothing else they serve to show the types of industry present and where pollution
abatement is likely to be most cost-effective. They also indicate the areas in which pollution
problems are most likely to be acute. Although most of the organic load seems to Ee derived from
municipal sewage, most of the industrial effluents are clearly amenable to conventional sewage
. treatment and combined treatment of effluents was recommended (UNIDO/UNEP, 1982).

|

|
An examination of the tables shows that Zone IV, in which about 75% of the r:Tgion's industry
is located, discharges more material than any of the other four zones. Of the total effluent load
discharged by all 18 countries of the region about 43% of the BOD, 36% of the suspended solids,
83% of the oil and grease and 60% of the COD is discharged from Zone IV. Most of the rest of the

contaminant inputs come from zones I and III in almost equal proportions, leaving very little
input from zones II and V.
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Of the various industria)l discharges in zone I most of the BOD load is derived from the
edible oils and leather industries (41 and 44% respectively) which are also the source of most of
the suspended solids load. In Zone II over 50% of the BOD load is from breweries, which also
contribute the biggest single source of suspended solids. The edible oils industry accounts for
almost half of the oil and grease, with petroleum refining adding a further third of the load and
the fish and shrimp processing industries a further 18%. In Zone III the BOD comes mainly from
the edible oils, brewing, cement and coffee industries in roughly equal proportions. Phosphate
mining alone accounts for almost 75% of the suspended solids load and the edible o0ils industry
accounts for a similar proportion of the oil and grease. In Zone IV the pattern of pollution
sources is not dissimilar to that found in the other regions, except that the scale of inputs is
larger and the petroleum industry accounts for almost all of the oil and grease input. In Zone V
the brewing industry accounts for about 45% of the BOD load and the petroleum refining industry
about 98% of the o0il and grease. Suspended solids are discharged mainly by the petroleum, brewing
and textile industry.

4.2 Development of coastal areas

A number of development activities are leading to major changes in coastal areas. The most
obvious of these are the actual construction of towns with associated industries and the creation
or extension of sea port areas. Although these are confined to a few locations they are frequently
close to areas which are or could be exploited as tourist centres and there have been instances
where hotels have been constructed and then affected by expanding towns or coastal erosion brought
about by port developments (see section 4.4).

In some areas mangroves are being severely affected as they are continuously harvested for
fuel-wood. Mangroves are also being affected by erosion, either directly or indirectly, by changes
in salinity and through the construction of canals. These canals are intended for use as transport
pathways. Their construction has the immediate side-effect of increasing suspended solids in the
water which can lead to destruction of some benthic fauna. This is followed by more permanent
damage as the hydrological regime and salt intrusion alters and the spoil banks impede land
run-off.

4.3 Manipulation of hydrological cycles

Nearly all the main rivers of the WACAF region have been dammed in at least one location,
most of them in the last twenty years or so [UNEP/UNESCO/UN(DIESA), 1985]. In some cases where
large lakes have been formed, such as that created by the dam on the Volta river at Akosombo, the
local climate has been changed (de Heer Amissah, 1969). The dam on the Volta river also eliminated
the regular flooding in the wet season and as a consequence several lagoons, which used to be
refilled in times of flood, have been lost.

A particular matter of concern in the region has been the effect on sediment transport to
the sea. For example, in Nigeria there are now eleven River Basin Authorities manipulating
hydrological cycles and it is estimated that the construction of their dams has resulted in a 70%
loss of sediment catchment area, due to the effective entrapment of silt behind the dams (Leeming,
1985; Olofin, 1985). In some cases this loss of sediment input is blamed for coastal erosion which
has occurred since the construction of some dams. A particularly serious case followed the danming
of the River Volta with the partial disappearance of the town of Keta [UNEP/UNESCO/UN(DIESA),
1985] and it has been suggested that coastal erosion in nearby Benin and Togo can also be
attributed to this. However, Abban (1986) has pointed out that the Volta river could never have
replaced the amounts now being eroded. Similar problems have been reported in the Niger delta
(McDowell et.al. 1983; Ibe and Antia, 1983).
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The reduction of freshwater discharge in the lower estuarine reaches of rivers due to dam
construction can also alter the extent of intrusion of the estuarine salt wedge inland. This can
have important ecological effects on the flora and fauna of the coastal and nearshore zone. In the
Niger delta, Ibe et.al. (1985) found that mangrove swamps and rain forests had been destroyed due
to salt water intrusion. Ibe (Pers. Comm.) points out that the reduction in freshwater flow is
accompanied by a reduction in inputs of nutrients to the coastal zone and this has led to a highly
significant loss in local fish catches from some parts of the Nigerian coast. A further, more
specific instance of this type of effect followed the impoundment of the Volta river. The
alteration in the salt wedge intrusion resulted in the displacement seawards of the economically
important bivalve Egeria radiata, by about 20 km (Ennin and de Graft-Johnson, 1977) in the first
decade after completion of the dam. Breeding grounds now occur less than 10 km from the sea. Other
effects include the seasonal spread of freshwater vegetation such as Vallisneria aethiopica,
Potomogeton octamebers and Ceratophullum demersum, as well as the snail hosts of Schistosomiasis
(0dei et.al., 1981).

A further feature of reduced freshwater flows is the extension of coastal sand spits, as has
happened across the mouth of the Volta river. This does not however always occur and for example
construction of the Cotonou dam in Benin has resulted in less erosion of the harbour area and
reduced sedimentation on the coast [UNEP/UNESCO/UN(DIESA), 1985].

4.4 Other land-use practices

In addition to the impact man is having on freshwater flows through the construction of dams
on rivers, use of the water for irrigation purposes is also affecting freshwater run-off to the
sea. Agriculture is an important activity in all the countries of the WACAF region at both the
subsistence and commercial level. In a few instances poor agricultural practices are leading to
soil erosion but the main cause of this appears to be deforestation in the interests of exploiting
timber resources, mainly for export.

An important anthropogenically induced alteration of land-use is brought about by
reclamation of coastal marshland areas. In Nigeria alone, thousands of square kilometres of this
type of natural habitat have been lost (Ibe, Pers. Comm.). For example, in 1984 extensive dredging
of the Lagos estuary and deposition of the spoil in adjoining mangrove swamps led to high
suspended solids in most of the embayments and severe damage to the oyster fishery.

A further feature of man's activities is the development of port facilities. In some cases
the construction of these, especially jetties and breakwaters, has interrupted long-shore drift
patterns and caused striking coastal erosion problems. For example, at Lagos in Nigeria, Victoria
Beach has been eroded 2 km inland since the breakwaters were complete in 1912 (Ibe, 1985).
Equally striking is the erosion of 0.5 km at Escravos (also in Nigeria) since breakwaters were
completed in 1964 (Ibe, 1986). Similar problems were created at the Port of Abidjan when the
Canal de Vridi was opened in 1950; since then the beach has eroded to the east of the canal and a
road has been cut through. An extensive review of these and similar problems has been published by
UNEP following investigations carried out by a team of experts in cooperation with UN and UNESCO
[UNEP/UNESCO/UN(DIESA), 1985]. In a further review of the subject Abban (1986) reports that
serious erosion occurs in Benin, Togo, Sierra Leone, Liberia and Gambia.

4.5 Disposal of contaminated sediments, mine tailings and industrial solid wastes

Although some dredging of navigation channels and port areas is necessary, the disposal of
the dredge spoil is not considered to present much of a problem in terms of its contaminant load
(Biney, Pers. Comm.). A report by UNEP and UNESCO experts on coastal erosion problems
[UNEP/UNESCO/UN(DIESA), 1985] suggests that the majority of the material which has to be removed
by dredging, arises as a consequence of long-shore transport of sands. Consequently contamination
is unlikely to present much of a problem.
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The offshore exploitation of o031 deposits does lead to the disposal of drill cuttings from
the drilling platforms. These are contaminated by drilling mud which it is not possible to remove
completely and as a result a variety of chemicals present in the drill mud is discharged with the
cuttings. It is therefore possible that, in addition to blanketing the bottom fauna in the
immediate vicinity of the platforms, some toxic effects may also occur. However, detailed
investigations of the impact of this type of activity in the North Sea (Bedborough et. al 1987)
indicate that even when oil-based drilling muds are used, the scale of any such effects would be
small and is restricted to the zone close to and downstream of the platform.

Along the Gulf of Guinea many countries have rich mineral deposits and these lead to large
quantities of suspended solids being released into coastal waters. The most seriously affected
countries are CSte d'Ivoire, Ghana, Togo, Benin and Nigeria where the major source of suspended
solids is phosphate ore mining, which introduces both potassium and fluoride [UN(DIESA)/UNEP,
1984]. Mining operations also take place inland and for example in Ghana mining for gold,
manganese and diamonds more than 50 km inland leads to the estuaries of the rivers Pra and Ankobra
having high turbidities. Diamonds are also mined, either close to the coast or dredged from
beaches and coastal waters in Angola, Zaire and Namibia. Uranium is also mined in Namibia. In most
cases the washings from the mining operations are discharged directly into the sea.

Ibe (Pers. Comm.) mentions that in the equatorial region especially, large quantities of saw
dust from the forestry industry, are discarded into coastal waters. In some areas this had led to
marked changes in the physical and chemical nature of the sea bed and consequently the structure
of benthic populations has been altered.

Many other industries discharge solid matter in their effluents; in particular the discharge
of organic solids from the food processing and brewing industries seem to merit particular concern
(UNIDO/UNEP, 1982). They are liable to cause suppression of dissolved oxygen levels in the waters
to which they are discharged and can cause anoxic conditions on the sea bed. This need not be
allowed to occur as the technology for treating these types of wastes already exists and its
applicability has been tested under local conditions. For example, Edewor (1986) has demonstrated
that palm oil mi1l effluent can be treated economically and would yield saleable products with an
overall pay-back time of 2 to 6 years depending on the process adopted.

4.6 Disposal of solid matter (litter)

In the same way that there are few proper facilities to dispose of sewage in many of the
coastal communities, arrangements for the collection of household rubbish are 1limited or
non-existent. As a result many of the population of these areas use the estuarine and coastal
waters or the beaches as places to dump their rubbish. Some of this rubbish accumulates on the
beaches and the scale of the problem is highly positively correlated with location population
density (Biney, Pers. Comm.). The most commonly encountered forms of litter are plastic wares,
metal cans and the less readily degraded portions of household and industrial refuse. Biney (1982)
measured accumulations of plastic wares of up to 200 g m~2 in some of the worst affected areas
near coastal settlements.

In addition to the problem of household and industrial litter, Biney (Pers. Comm.) mentions
that charcoal occurs fairly uniformly along the coast and that logs from the timber industry
remain a problem, as was reported in the UNIDO survey (UNIDO/UNEP, 1982). He also mentions that in
some areas the number of fishing vessels wrecked or abandoned present particular problems, near
Tema, for example, there may be as many as 5 per kilometer.

4.7 Marine transport of oil and other hazardous substances

The WACAF region exports oil to Europe and America. The coastline lies to the east and is
downwind of the main route of oil transport from the Middle-East to Europe. The total volume
transported annually along the Gulf of Guinea has been estimated to be 706 x 108 tonnes
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(IMCO/UNEP, 1982). However, the sea lanes are very wide and the number of accidents involving
tankers has been low compared to elsewhere in the world, with only three major accidents up to
1981 (see section 5.5). Early reports (Portmann, 1978) suggested that the discharge of tank
washings from offshore traffic was a major source of oil on beaches but it is now apparent
[UN(DIESA)/UNEP, 1984, plus Personal Communications from Bieny and Ibe] that much of the oil found
on beaches arises as a result of spills or tank washings discharged from tankers visiting ports in
the region, although other sources are also important. The investigations of pollution in the
Ebrie lagoon (Ivory Coast) by Marchand and Martin (1985) produced a wide range of concentrations
of total hydrocarbons in the lagoon sediments (100-2400 mg/kg). The highest concentrations were
associated not with shipping but with industrial and domestic sewage discharges. However, a spil)
of 400 tonnes of oil at a refinery in 1981 was still clearly detectable at the time of their
survey (1983).

None of the three correspondents reported any incidents involving transport of substances
other than oil by sea, although a wide variety of chemicals are known to be transported to an from

the ports in the region.

4.8 Exploitation of non-living marine resources

The activitiy of highest economic value in this context is oil. Most of the countries have
now been shown to have exploitable oil reserves, although the main exploitation at present takes

place in the sector between Nigeria and Gabon. A report produced by IMO on behalf of UNEP in 1982
(IMCO/UNEP, 1982) identified a wide range of potential problems which could arise as a consequence
of o0il production but presented little by way of evidence of actual effects, other than those
caused by chronic low level releases or the occasional small spills. This is not to say that these
are not locally significant. For example, Table 9 shows the history of spillages in Nigeria alone
from 1976 to 1983 and in some years the losses were obviously large. Nwankwo and Ifeadi (1985)
report that well blow-outs are no longer merely a theoretical possibility (there have been at
least three). 0il is discharged in production water effluents and this too contributes to the
input of oil. Data from Mwanko and Ifeadi (1985) suggest that during 1983 this amounted to about
64000 tonnes from the eleven fields operated by one company in the Nigerian sector. Ajao et.al.
(1983) have shown that these effluents can be toxic to marine fish species such as mullet

(Mugil sp).

Table 9. (After Nwankwo and Ifeadi, 1985)
Yearly distribution of oil spills (1976-1983)

No. Year No. of spills New volume spilt

1 1976 128 20,023
2 1977 104 31,144
3 1978 154 97,250
4 1979 157 630,405
) 1980 241 558,053
6 1981 233 22,840
7 1982 213 33,612
8 1983 130 32,467

Total 1,360 1,464,131
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The region also has vast beach and offshore sand and gravel deposits some of which are being
exploited for construction and land reclamation purposes. Whilst Biney (Pers. Comm.) reports that
the exploitation of beach sands has not thus far caused many serious effects, in some areas
dredging of offshore deposits is known to have caused erosion. For example, extraction of sand
near Freetown in Sierra Leone caused coastal erosion [UNEP/UNESCO/UN(DIESA), 1985] but the same
report also indicates that this is not always the case and illustrates this by pointing out that
at Lome in Togo 20000 m3 of sand dredged from the beach west of the harbour has had no impact
because the area from which the sand was dredged was a deposition zone.

4.9 Exploitation of living marine resources

The total annual catch of fish in the region is estimated to be about 2.6 x 108 t/yr (FAO,
1987) and Biney (Pers. Comm.) reports that about 10% of the coasta) population engages in some
form of fishing activity. At least 30% is canoe fishing, but larger fishing trawlers account for
the bulk of the remaining catch. None of the local correspondents reported any serious impact on
resources from the present methods of fishing, although Ibe pointed out that lack of enforceable
mesh regulations has caused some alterations in ecological balance. The industry was not singled
out by any of the local correspondents as being a major source of pollution. Nor is it so
pin-pointed by any of the expert missions to the area. However, Ibe did report that the industry
is responsible for the introduction of litter to the near-shore waters and beaches and in at least
one other country (Republic of Gambia) wastes from fish processing cause local problems.

5. BIOLOGICAL EFFECTS

S.1 Eutrophication and associated phenomena

Agriculture is important to the lives of virtually all the peoples of the West and Central
Africa (WACAF) region [UN(DIESA)/UNEP, 1984] either as a means of earning a living or
supplementing it or simply through subsistence farming. Most of the countries are actively seeking
ways to increase their agricultural output, partly to increase yields of cash crops, but also to
improve the food supply to their own peoples. As part of this drive inorganic fertilisers,
especially those based on nitrogen and phosphorus, are being used on an increasing scale. Some are
produced locally and almost all this production is used in the region; local production is
supplemented by imports but there do not appear to be any accurate data for these. Local
production facilities include Senegal 110,000 t/yr, Cbte d'Ivoire 85,000 t/yr, Togo 7 million tons
of products and Congo 300,000 t/yr of potash based fertilisers. ‘

These quantities of fertilisers are not thought 1ikely to lead to eutrophication problems in
marine waters (UNEP, 1984) and data for concentrations of nutrients in nearshore waters (e.g.
Biney, 1984b) in the region off Greater Accra tend to support this, being similar (0.014 mg -1
P and 0.52 mg 1-1 N) to values for the world-wide seas (Liss, 1976). In the open surface waters
of the Gulf of Guinea, levels are even lower e.g. 0.008 mg L (UNEP, 1984). However, Ibe
(Pers. Conm.) points out that in some lagoon areas the input of nutrients via sewage is extremely
high and together with the land-use of fertilisers could cause eutrophication problems. Okonya
et.al. (1985) have in fact suggested that this was the cause of some fish kills off the Nigerian
Coast.

5.2 Public health effects

Reference has already been made both above and in section 3.1.4 of the high risk of
infection of consumers through the consumption of shellfish taken from waters which are heavily
contaminated by sewage. There does not appear to be any statistics of such disease incidence and




































