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Explanatory notes

References to tons (t) are to metric tons.

In tables totals may not add precisely because of rounding.

Besides the common abbreviations, symbols and terms, the following have
been used in this report:

API American Petroleum Institute
30D5 Biochemical oxygen demand after five days
COD Chemical oxygen demand
CSIR Council for Scientific and Industrial Research
GEMS Global Earth Monitoring System
SS Suspended solids
TDK Tema Development Corporation
TSD Tema Steelworks Division
T5S Total suspended solids
VALCO Volta Aluminium Company
VSS Volatile suspended solids
w.w. Waste water
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ABSTRACT

As part of the parent project "Survey of marine pollutants from industrial 
sources in the West African region" (EP/lBT/79/009) which is being carried out 
by the United Rations Industrial Development Organization (UHIDO) in co-operation 
with the United Rations Environment Programme (UHEP), an expert was sent from 
30 Hay to 24 June to (Diana to gather information on the type and quantity of 
pollutants from major land-based industrial sources entering the marine environ
ment through direct costal discharges or indirectly through rivers, and to assess 
the present status of industrial waste treatment and disposal practices in the 
country.

The expert visited various industrial sites, surveyed processing units in 
their current activi+y and inspected places where waste waters and solid wastes 
were discharged. As a result the nature and quantity of pollutants entering 
the Gulf of Guinea and the Atlantic Ocean have been estimated. His report 
includes a study of the existing and planned environmental legislation in Ghana 
and the organizations concerned with environmental protection as well as some 
general recommendations for the control of industrial marine pollution.
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INTRODUCTION

The mission tc Ghana covered by this report is a contribution to the 
project "Survey of marine pollutants from industrial sources in the West 
African region" (EP/INT/'t9/009) carried out by the United Nations Industrial 
Development Organization (UNIDC) in co-operation with the United Nations 
Environment Programme (UNEP). The purpose of the project is to get appropriate 
information on the type and quantity of pollutants from major land-based sources 
entering the marine environment through direct coastal discharges or indirectly 
through rivers, as well as on the present status of industrial waste management 
(treatment and. disposal practice).

The expert visited Ghana from 30 May to 24 June 198O. During a previous 
mission of another UNIDO consultant in March 1980 the necessary preliminary work 
had been done. The present report was drawn up on the basis of material selected 
in the country, visits to industrial sites, survey of processing units in their 
current activity and inspection of the places where waste waters and solid wastes 
were discharged. As a result the nature and quantity of pollutants entering 
the Gulf of Guinea and the Atlantic Ocean have been estimated. A list of persons 
met and factories visited in Ghana is contained in artno.T 1 .

The counterpart agency in Ghana was the Environment Protection Council 
(EPC) headed by E. A. Bo at eng. In this connection the expert wishes to express 
his gratitude to all EPC officials who assisted him in carrying out his mission.

Method used for the study

Apart from some surveyed enterprises, relevant data on industrial wastes 
are not available. Shortage of appropriate figures on industrial pollutants 
required the use of an indirect method to estimate the type and quantity of 
pollution loadings. For this purpose a survey questionnaire prepared in UNIDO 
beforehand was very helpful. Reasonable estimates were derived from the quantities 
of goods produced at the factories. A special table (see annex II) had been com
piled fox this purpose by E1J. Middlebrooks (later referred to as EJM table) taking 
into consideration the finished product and the corresponding technology.
In parallel, the estimates were derived from the volume of waste water discharged. 
The necessary figures on the pollutant contents in the waste water were taken 
from the reference table The method of fidld work in the country
comprised visits to the factories, talks with the managers, visual survey 
of the processing conditions and wastes, and filling in the questionnaires which 
the persons responsible for this usually left for some days. Unfortunately, 
in some questionnaires was not pointed out either the quantity of production, 
or the amount of waste water, or both. In those cases the estimates seem to 
be quite uncertain.



General ch—r^cteristics uf the country

Geographically, Ghana takes л central place among the countries in the

Gulf of Guinea. Its territoiy of almost rectangle form covers 
some 672 km from south to north and 536 km from east to west with an area of 
239»460 square kilometres. The population of Ghana is estimated at 10 million 
f2J. Ghana is predominantly an agricultural country though the industry is 
valuable. Agriculture including fisheries and forestry employs some 6056 of 
the active population. The portion of industry (including m-irnng and construc
tion) in the total national product is 17^£3j* The dominant culture is cocoa, 
giving some 6C% of the total foreign currency inputs to Ghana.

Marine environment

Coastal line

The coastal line of some 540 km is rather straight, without natural bays. 
Sandy beaches are smooth and low. There are no islands. Rivers entering the 
ocean create many lagoons especially in thé east or west areas of the coast.
As a law the lagoons are separated from the ocean by sandy bars which periodi
cally interrupt a water discharge creating stagnant conditions inside the lagoons. 
Prom time to time the bars are broken through to be created again by the surf.
The low land is streched out as a narrow stripe along the coast line enlarging 
up to ten kilometres in the Cape Coast, Winneba, Accra and the delta of the 
Volta areas. Somewhere the coastal landlow is divided with single hills of 300- 
500 m of height.

Continental shelf

The continental shelf has the largest width (50 miles) in the vicinity 
of Takoradi £43- Here at the site of 110 miles along the coast there are a lot 
of fish (sardines and others) and very active fisheries. To the east and west 
the shelf is becoming more narrow (10-15 miles at the Volta mouth). The 
surface of the shelf is smooth (see figures I and II). At the external part 
of the shelf and continental slope the stops and terraces are met (figure III).
The river deltas go on as underwater valleys cutting down the shelf area and 
creating a rather complicated relief (figure IV). The bottom sediments of 
temgenic origin are usually reduced and contain hydrogen 3ulfide. This is 
important for the prediction of marine pollution, because reduced sediments 
have a specific absorption capacity for some pollutants such as organic matter 
or heavy metals.
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Climate and currents

The climate and. currents are closely connected. As in many tropical coun
tries there are in Ghana no sharply marked seasons hut dry and rainy periods.
In winter dominates the dry north-east passat (the Harmattan), in summer the 
south-west monsoon brings the wet air from the southern Atlantic. The latter 
wind creates two rain periods around May and September. The highest tempera
tures usually occur between February and April just before the rains begin and 
are near the coast around 28°C. The coolest month is August with temperatures 
around 24°C. Annual rainfall varies from 2,000 mm in the 'wèst of the coast to 
760 mm in the Accra region.

Along the coast of Ghana flows eastward the Guinean surface current, 
maximal in May and June at 2 knots/h and more. During the strengthening of 
the Guinean current, the counter current appears near the bottom directed west
wards £5 3* East from the Three Points Cape the Guinean current creates one or 
more cyclonic eddies. The water circulation determines the rise of bottom waters 
providing the exchange and mixing. Additional mixing is caused by tidal currents 
acting up to 10 miles off shore. This results in the erosion of the beaches 
and appearance of muddy water along all over the coast of Ghana.

Generally, the active hydrodynamics of the coastal zone of Ghana promotes 
the fisheries due to the entrance of biogenic elements from the ocean deeps, 
thereby increasing the primary plancton and fish production, and provides the 
perfect mixing water, dilution and oxydation of the substances, including pollutants 
discharged dn the manne environment. From the other side stagnant conditions 
might be created in the coastal bottom sediments of the ocean as well as in the 
lagoon environment.

Fishery

Eighty per cent of the fisheries in Ghana are ocean fisheries. The 
annual yields exceed 200,000 tons. Fishing is to a large extent done on a 
small level. About 120,000 fishermen and 8,000 boats are involved in the 
coastal fishing. There are about 120 trawlers operating in the open ocean^3j. The 
sardinella (Sardinella aurita) is most important for the fisheries. The fish 
concentrate at the border between the coastal water (low salinity) and the water 
of the Guinean current (high salinity), which results in the migration of the 
sardinella to and off shore depending on the season
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Considering the fisheries in the coastal area it is necessary to mind that 
fish is one of the sensitive elements of the marine environment with regard 
to pollution, including industrial contaminants.

Navigation

There are two important oceanic ports in Ghana, Tenia and Takoradi. The 
annual cargo turnover is some 3 million tons. It should be noted that cargo 
and especially oil unloading operations are the sources of pollution, estimation 
of which requires special consideration.

Some patches of oil spill have been found from time to time in the coastal 
water. Investigations carried out by the Environmental Protection Council of 
Ghana four years ago showed that there were tar balls on many parts of the beaches. 
These tar balls and the patches of oil spill were found to arise from discharges 
of oil tankers. Oil discharged due to offshore drilling in the Cape Coast 
area can be considered as a potential source of oil pollution.

The most important source of pollution in Ghana is domestic sewage. ¿11 
coastal cities, towns and villages discharge sewage directly• into the sea without 
treatment. However, this «uxestion will have to be investigated at a later date, 
the subject of interest of the present study being marine pollution from indus
trial sources.
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CONCLUSIONS AND RECO JirfENDATIONS

Conclusions

Industrial as well as domestic wastes in Ghana enter the marine environ
ment practically with no treatment.

The main contaminant discharged from industrial sources into the marine 
environment is organic matter "hich is estimated by the level of BOD^ (biochemi
cal oxygen demand). The value of BOD^ from industriali sources is almost one 
order lower than BOD^ discharged with domestic sewage, i.e. 3*713 and 25,094 t/a 
respectively.

The quantity and the nature of industrial pollutants do no create an 
immediate danger for the country or the marine environment as a whole.
An active movem< at of the coastal sea water, the smooth relief of the bottom 
and the high temperature promote the rapid dilution and degradation of the 
contaminants discharged.

However, in some places where waste water is discharged, especially in 
the lagoons such as the Korle lagoon at Accra,, the Chemu lagoon at Testa and 
some others, there exists a danger of pollution and special control is required.

Oil pollution of local origin as well as from sources outside of Ghana 
is a remarkable nuisance for the beaches and the coastal water and constitutes 
an obstacle in the development of tourism. An increase of the oil production 
can be dangerous for the fisheries.

In Ghana there are some institutions and specialists capable to carry 
out environmental investigations. The development of a national environmental 
legislation is in progress and the country possesses a state organ, the Environ
mental Protection Council (EPC), which is responsible for environmental policy 
and control.

Recommendations

1. In any planning of industrial development, environmental problems, pollu
tion loadings and waste treatment should be considered as a matter of course.

2. In addition to developing a national legislation, practical measures for 
environmental control should be established such as the organizing an environ
mental field network and monitoring.



- 13 -r« 1
3. The officials concerned, with the 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- The sponsoring of some Ghanian institutions which could carry out environ
mental investigations would he desirable.

5. Industries discharging wastes of considerable volume should be required 
to install equipment for the treatment for wast water or to impr. e existing 
ones.
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I. ENVpoNMENTAL LEGISLATION ATT) RESPONSIBLE ORGANIZATIONS

The Environmental Protection Council (EPC) is responsible for ensuring that 
industries follow sound environmental practices. To this intent the research 
staff of EPC visits from time to time the industrial sites. Complaints about 
pollution and other industrial environmental matters are also investigated.
A register of toxic chemicals used in the country is being prepared by the 
Toxic Chemicals Committee of EPC. The first part of the register covering 
pesticides has already been completed. The EPC also has an Industrial Pollution 
Control Committee on which representatives from the Universities, the Council 
for Scientific and Industrial Research (.CSIR), the Ghana. Standards Board, the 
Ministry of Health, the Ministry of Trade, the Ministry of Industries, Science 
and Technology are invited to serve as well as other individuals in their own capacity. 
The Committee advises the Council on all matters related to industrial pollution 
and has already initiated action towards the development of standards for the 
control of various pollutants.

EPC is participating in the Air Pollution Monitoring Programme of the Global 
Earth Monitoring System (GEMS) and has accordingly installed one high—volume 
air sampler in the industrial area at Tema. A programme for the monitoring of 
liquid and gaseous effluents from industries has been planned. For the time 
being EPC uses laboratory facilities of the University of Ghana, the Ghana 
Standards Board and the CSIR. However, steps are being taken by the EPC to 
acquire certain basic items of equipment which are either not available in the 
country or not easily accessible. EPC also collaborates with these institutions 
in its work. The Ministry of Industries, Science and Technology is taking 
steps to involve EPC in tha granting of licences to prospective industrialists 
for tha establishment of industries. This will ensure that environmental matters 
are given due consideration already at the initial stage. The EPC has also 
prepared a draft water pollutir •. control decree which will, among other things, 
control Industrial discharges into water bodies.

EPC has powers to invite any industrialist to its office for questioning 
on matters relating to the environment. With the proposed involvement of EPC 
in the granting Of licences to industries to commence operations, the juris
diction of the EPC over industrial activities will soon be enlarged and streng
thened. The proposed water pollution control decree now being discussed will 
also give additional powers to EPC. Under that decree, EPC can delegate some 
of its powers to local authorities. There are various bye-laws of local coun
cils and legislative instruments of certain government departments such as the
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Ministry of Health and the fThana Hater and Sewerage Corporation, which control 
to some extent industrial pollution. It is envisaged that all these legislations 
and some new ones will he codified into a composite legislation under the auspices 
of the EPC. With regard to the facilities for the control of industrial pollu
tion, laboratories of certain government institutions are used but steps are 
being taken to strengthen these laboratories and also to develop facilities 
witiun the Council itself.

In Ghana there are many institutions that carry out environmental investi
gations or have the potential for such investigations. The following organiza
tions could be considered as basic for research work, consultance, field acti
vity and environmental control:

EPC
Department of Chemistry, University of Ghana
Department of Biochemistry, University of (Diana
Department of Zoology, University of Cape Coast
Fisheries Research Unit of the Ministry of Agriculture, Tema
Water Resources Research Unit, CSIR
Institute of Aquatic Biology, CSIR
Ghana Standards Board
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II. SjRVBT OP IMHiSTHTAT. en te r p r i s e s d i s c h a r g i n g h a s t e s into 
THE MARINE ENVIRONMENT

It was not possible to estimate the level of the Oban-iaw industry as a 
whole owing to the lack of statistical figures for the last years. Ac^rding 
to the personal conmunication of senior executives of the industrial enterprises 
visited during the UNIDO mission, the industry operates at the moment at only 
10 to 30 per cent of its capacity. The industry is short of raw materials aid 
energy. The new Government is taking measures to improve the situation but it 
will take time. Nevertheless, during the survey it was tried to estimate the 
work of industries in their full volume.

According to a list of Ghanian enterprises existing in 1975» "the major part 
of the industry is located along the Gulf of Guinea coast.

Table 1. Location of Ghanian enterprises

Industry
Total number of 
enterprises

Number of enter
prises located in 
the coastal area

Podd-processing 71 48
Beverages 24 14
Tobacco 3 3
Textiles 74 58
Pharmaceuticals 14 10

The large-scale industry is dominating in Accra and Tema.

Por the survey of the industries discharging waste waters into the 
environment the EPC suggested a list of factories which, in sum, would enable to 
estimate the effect of the coastal industry as a whole.

Pood processing industry

The food industry operates the processing and preservation of local agri
cultural products such as meat, fish, fruits and vegetables. The respective 
enterprises are of small or medium scale. The major food processing operations 
are undertaken at the breweries, milk, tobacco and cocoa factories. These 
factories are of fundamental importance for pollution loadings into the marine 
environment and many of them have been visited by the expert.



Pood specialities

This largest millc cannery of Ghana processes annually 7,000 tons of milk- 
powder, 2,500 tons of butter oil, 1,350 tons of malt extract and TOO tons of 
maize. The end products are condensed milk, Milo (cocoa beverage), Cerelac 
(baby food), Nescafe and some sauces. The factory has 705 employees working 
in three shifts.

Water from the municipal system is used in the following quantities: for
processing 710 m^/d, for cooling 10 m^/d, for the boiler 80 a^/d, for the 
cleaning equipment 120 n}/& and for sanitary jmirposes 80 There are three
outfalls: for processing waste water (66,000 mJ/a)» for cleaning water (30,000
m^/a) and for sanitary waster (24,000 m^/a). Waste water without treatment 
goes to the lagoon, sanitary wastes go to the TDC-system (municipal sewerage). 
Processing waste water has no colour or odour and a pH of 7—7• 51 other para
meters have not been determined. The solid wastes are incinerated. The pollu
tants discharged were estimated according to the table for milk canneries (£ljt 
table 156, page 367). It gives 96 tons O^/a (BOD^) and 33-6 tons SS/a. Prom 
the EJH t ble the waste can be calculated, using -the amount of processed dry raw 
material (7,000 + 2,500 + 700 = 11,550 t/a) and the average amount of water being 
consumed for milk product preparation (1:5)• This gives an amount of finished 
dairy products of 69,300 t/a, which corresponds to B0D_=* 0.9 kg/t x 69,300 t = 
62.4 t, SS - 1.35 x 69,300 = 93.6 t and COD * 2.3 1 69,300 - 159 t discharged 
annually.

Accra brewery

This is one of the two beer factories on the Atlantic coast of Ghana, pro
ducing bottled beer and soft drinks and employing 700 workers. About 250,000 m^ 
of processing waste waters pass the settling tank and then go to the Korle lagoon 
joining the other wastes of the city. The estimates of pollution loadings have 
been derived according to the tables for breweries ([lj, table 176, page 382) 
and this gives annually 247 tons Og, 148 tons SS and 300 tons 0 (OOD).

An analysis of the waste water (w.w.) carried out in 1973-1974 showed the 
following results:

1. pH 7.0-11.4 (average 9*9)
2. ml 0.1 HC1 used to bring 100 ml w.w. to

pH 7.07
3. ml eediment per 1 1 w.w. after 2 hours

0—5.50 (average 2.4) 
2-40 (average 9*5)
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0.04-11.5 (average 1.11)

Dry matter of sediment from (3J in g, 
after 2 hours at 105°C

5- Ashed dry matter from (£.) in g,
after 20 minutes at 650°C = inorganic

0.0159-1.2563 (average 0.4347) 

2.6-23.0 (average 7.62)

4.478-29.363 (average 12.847)

Prom these data the following estimates have been derived: SS - 278 t/a
(item 4)» alkalies (as NaOHj - 25 t/a (item 2); and organic substances 3*2 t/a 
(item 7).

The last figures seem to be somewhat doubtful because waste water from 
breweries has usually a neutral pH value or is slightly acidic and also because 
the quantity of organic substances derived from BOD must be much higher. The 
amount of SS, on the other hand, is twice as high as our estimate.

Tata Brewery

This brewery produces 150,000 hi of draught beer per year and employs 543 
workers. The waste water is discharged into the Korle lagoon without any treat
ment. The amount of waste water i3 derived from the water consumption (600 m V d  
i 365 “ 220,000 m^/a). The content of the pollutants is taken from the table 
for breweries ([ij, table 176, page 382). It gives 218 tons 02 (BOD^), 130 
tons SS and 264 tons 0 (COD) annually. The corresponding figures from the ETM 
table are somewhat lower: 153 - 71 - 168 tons,respectively.

Pioneer Tobacco

This factory produces pipe tobacco and cigarettes, processing 200 tons 
of tobacco per year. The number of workers is 600 (two shifts). The total 
water consumption is 120 m^/d. The main pollution loading is discharged by 
the process and cooling waste water, i.e. (22.7 + 4.5) x 365 * 9,900 rn̂ /a. 
Considering the high concentration of organic matter in the wastes one can assume 
a BOD^ concentration of as high as 1,C00 mg 02/l. The annual pollution loading 
from Pioneer Tobacco is therefore 1,000 mg/l x 9,900 m^/a » 10 t.

Cocoa Products

This company produces cocoa butter (5,208 t/a), cocoa liquor (4,200 t/a), 
cocoa cake (5,376 t/a) and a small quantity of cocoa powder. The number of

substance
6. ml 0.01 n K3feQ. used per 1 ml w.w. 

(1:100 dilution)
7. mg organic substances per 1 1 w.w. 

(1 mg KHnO = 5-25 mg organic 
substances;
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workers is 63C (four shifts). The total water consumption is 140 m^/d and it 
is assumed that the same amount for waste water is discharged, i.e. 140 x 365 =

i .
5',100 m^/a. The content of the pollutants, if taken from the table for oil 
extraction factories table 162, page 367), gives an anraial discharge
of 12.2 tons O2, 7.6 tons SS and 15*3 tons COD. The EJM table gives substanti
ally different figures: 116- 102 - 291 tons respectively.

Pollution discharges from all food—processing industries

Based on the number of food-processing industries in the country and by 
comparing them with the industries described before, an attempt has been made to 
estimate the total annual pollution discharged by all factories in this field. 
The sunnary is given in table 2.

Table 2. Annual pollution discharges froc. food, beverage and 
tobacco industries into the marine environment of

fTharta

(tons)

Enterprise BQD5 SS С01Г
Table I1J EJM table Table Ш  EJM table Table D J EJM table

Food specialities 96 62 34 94 115 159
Gudbury Ghana (96) (62) (34) (94) (115) (159)
Others (200) (130) (70) (380) (250) (320)

Total 400 250 150 570 500 640
Accra Brewery 247 (173) 148 (80) 300 (189)
Tata Brewery 218 153 130 71 264 168

Total 470 326 280 150 570 357
Pioneer Tobacco

Takoradi plant 10 (10)
Accra plant 10 (10)

Total 20 (20) (30; (30)
Cocoa Products

Takoradi plant 12.2 116 7.6 102 15.3 291
Tema plant 12.2 116 7.6 102 15.3 291

Total _ 2 1 _ 230 15 200 31 580
Gross total 915 866 450 920 1 150 1 600

ITote: Figures in brackets have been assumed.
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The textile industry is one of the most advanced industries in Ghana 
operating in spinning, weaving, dying and finishing both synthetic and natural 
fibres. The Government of Ghana has given the expert the opportunity to visit 
almost all big textile factories in the coastal area.

Freedom textiles

This factory produces yearly 1,600 t grey cotton yarn and 5*76 x 10^ m 
printed dress material of 1.2 m width. It processes 2,000 t raw cotton and 
6 x 10^ m grey cloth. The number of workers is 0̂0 (two shifts). Water from 
the municipal system is used for bleaching, printing, cooling, for the boiler 
and for sanitary purposes. In the survey questionnaire the administration 
indicated that 26,000 t waste water are discharged annually. This figure is 
improbably low. For 1 t of finished cotton dress material factories normally 
use 150-350 m^ (average 250 m^ of water (£lj, page 343» Ï25» 26) and discharge 
the respective amount of waste water. Accordingly, the amount of waste water
discharged off the factory most not be less than 260,000 t/a. The printed

6 2dress material produced has a size of 1.2 x 3 . 7 6  x 10 m or, if converted into 
tons, 0.15 x 1.2 x 5*76x10^ t =* 1.02 x 10^ t. The average water requirement 
would therefore he Î.02 x 10^ t x 250 m V *  254»500 m V  i.e. about ten times
more than the quantity indicated in the questionnaire.

The concentration of pollutants taken from the table for cotton material 
factories (£l], table 136» page 320) gives the following pollution loadings 
discharged annually? BOD^ - 117 t, S S -  130 t, COD - 247 t. The estimates
based on the production rate (EJM table) are different? B0D_ - 23.7 t, SS -

5
6O .3 t, COD - 293 t. For the latter calculations the weight of the finished 
product (1.02 x 1oV and the following averages for BOD^, SS and COD per ton 
of textile production were used: 22.7 kg for BQD^, 58 kg for SS and 282 kg for 
COD. For the sake of comparable estimation of the textile industries the same 
figures will be used throughout.

Tema Textiles

The annual production of this factory is 22 x 10^ m of printed material 
of 1.2 m width. The main processes involved ara spinning, weaving, dyeing 
and printing. Tema textiles employ 2,300 workers. Water from the municipal 
system is used for bleaching and finishing of the fabrics as well as for boiler 
and sanitary needs. The waste water is discharged through a drainage system
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into the sea. Sanitary wastes go to the municipal sewerage. The amount of pro
cess waste water is assumed to be as high as 3*301 i 3^5 3 1,205,000 t/a. For

6 6 2 *3an annual production of 22 x 10 m = 1.2 x 22 x 10 m = 0.15 x 1.2 x 22 x 1Cr t
3.96 x 103 t of printed material the pollution loadings would be the following: 
B0D5 = 22.7 x 3.96 x 103 = 89.9 t/a; SS = 58 x 3-96 x 103 =. 230 t/a, GOD = 282 
x 3«96 x 103 = 1,116.7 t/a.

Ghana Textile Manufacturing

This is one of the largest textile factories in Ghana employing 2,257 
workers in three shifts. The anrmal production is 36 x 10^ m cotton cloth 
and the processing water consumption is some 1,800 m3/d. The waste water flows 
to the sea through the Chemu lagoon. The pollution loadings calculated from 
the production rates are: BOD,. = 147 t/a, SS » 376 t/a, COD = 1,827 t/a.

Ghana Textile Printing

This factory, which employs 1,990 workers, produces 18 x 10^m printed 
material per year. The main processes consuming water are bleaching, dyeing 
and washing; water is also used for the boiler and for sanitary purposes. 
Industrial waste water goes through a settling tank which has been installed 
in the shop where the wax is being used. Considering the production rates, the 
annual amounts of pollutants are as follows: BOD,. = 73.5 t, SS = 188 t, COD -
914 t.

Meat -̂oast Dyeing

About 24O t of cotton and rayon yarns are dyed yearly in that factory. 
Water is consumed for the preparation of the dye solutions, for washing ¿mri 
for the boiler. The waste water is discharged without treatment into the 
lagoon. The annual amount of pollutants based on production rates is: BOD,.
5.4 t; SS = 13.9 t; -COD » 67-7 t.

Total pollution discharges from the textile industry

The factories surveyed represent the major part of the active textile 
industry in the coastal area of Ghana. To complete the picture it is worth to 
add the BH Industry-factory which had not been surveyed, but the production 
of which is, according to a personal communication, of the same value as that 
of the Freedom Textiles. The sumnary data on pollution loadings from textile 
industry into the marine environment are presented in table 3.
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Table ¿» Annual pollution, discharges from textile industries 

into i-e marine environment of Ghana. (according to EJM
table)
(tons)

Enterprise b o d5 SS COD

Freedom Textiles 23.7 60.3 293
Tenia Textiles 89.9 230 1 116
Ghana Textile Manu
facturing 147 376 1 827
Ghana Textile 
Printing 73-5 188 914
West Coast Dyeing 5-4 13.9 68
BH Industry (23-7) (60^3I (293)

Total 363.2 928.5 4 511

Metal industry

Ghana has such high-quality bauxites and fine iron-ore deposits that the 
direct reduction processes could be used for the production of prim y alnmiwinm 
and steel from these ores, nevertheless, the industries use only local scrap 
(Tema Steelworks Division) or imported bauxites (Volta Aluminium Company). There
are high-quality manganese ores and a wide variety of silica sand which could 
be used for the production of ferro-manganese and ferro—sili co-», respectively.

Tema Steelworks Division (TED)

So fair TSD has produced some ferro-manganese from local manganese ore 
and the quality obtained had a Mn content of 64-lOfS as compared to the imported 
quality which contains JJjC Mn. This is a remarkable achievement considering the 
limited research done under unsuitable conditions. TSD is now using the locally- 
produced ferro-manganese and work is being stepped up to produce also ferro— 
silicon for local use £7}*

The estimates on TSD have been based on an annual production of 30,000 tons 
of steel rods. According to the EJK table it gives SS - 0.24 kg/t x 30,000 t » 
7.2 t/a; oil and grease » 0.073 x 30,000 * 2.1 t/a.

I
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Volta Aluminium Company (VALCO)

The expert visited VALCO, which is the largest metal plant not only of 
Ghana out of the entire West-African region. It produces 187,442 t of primary 
aluminium per year and employs 2,380 workers.

Alumina (2,362,731 t), criolite (5,436 t), aluminium fluoride (5,436 t), 
coke (84,097 t), pitch (23,901 t) and cathode paste (1 ,1 13 t) are used as raw 
materials. Water being taken from municipal system is used for:

(a) Cooling purposes, i.e. to chill the cast a-lum-in-ium and in heat 
exchangers for the furnaces and compressors. This water recirculates and is 
not drained daily;

(b) Steam production in the boiler. The steam is used in the green 
carbon plant to process the carbon mixture and water is added at various loca
tions to make up for losses through evaporation;

(c) Sanitary sewage which is discharged into the TEHA Development Cor
poration sewage system.

Industrial waste water comprising mainly of the surface rainfalls from 
the smelting shop and the scrap yard are not accounted and go to the Gao lagoon 
(outfall Hi). The outfall looks extremely small, i.e. it is a thin stream. The 
other portion of the surface rainfalls as well as waste water from the cooling 
system (104,493 a) and the boiler (600 ra^/a) are flowing off through a 
drainage system to the Chemu lagoon (outfall N2) where waste waters from other 
industries of Tema are collected. The waste water is not being treated.

Analyses of the wastes, carried out from 
results (1979-1980):

Outfall U1

time to time, gave the following 

Outfall W2
Temperature °C 29 29
Colour dark clean
Odour no smell normal drain water
pH 9-7 8.5
TSS, mg/l 93 202
VSS, mg/l 7 37
Wa , ppm 748 25
Cl!- , ppm <  0.005 < 0.005
P“ , ppm 130 3

The territory in the vicinity of the outfall N2 is used for planting vegetables.
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The plant produces inorganic solid wastes of.5*000-7,000 t/a which are 
transported for land fill or are partly ($%) incinerated. Gaseous wastes, con
taining fluorides, coal-tar volatiles, particulate alumina and chlorine, are 
discharged through 152 m high elevation stacks. The contents of gaseous conta
minants is not available at present but can be provided at a later time.

An estimate of SS discharged by 7ALC0 derived from the analytical data 
would amount to 202 mg/l i (104,493 + 600) = 21.2 t/a (outfall N2). Addition
of the outfall N1 could double this figure up to 43 t/a. An estimate based on 
production rates gives: 10 kg/t i 187,442 t = 1,874 t SS annually.

Therefore, the total quantity of SS discharged by the metal industry of 
Ghana (TST and VALCO) is estimated to be 1,874 t + 7.2 t = 1,3S1 t annually.

Other industries

GHAIP Oil Refinery

This is the only topping refinery in Ghana providing the country with L.P. 
gas (70,000 t/a), gasoline (257,600- t/a), kerosine (194,000 t/a), gas-oil 
(257,000 t/a) and residual fuel oil (336,000 t/a). The refinery processes
1.250.000 t crude oil which is imported mainly from Nigeria. The number of 
workers is 660 (three shifts).

Por the cooling of the refinery columns 480,000 ar'/d of sea water are 
used, which are pumped from the harbour into a basin. For the boiler 450 tn^/d 
of municipal water, previously treated by ion exchange method, is used. The 
water consumption for sanitary and other technical needs is 400 rn̂ /d.

Industrial waste water (15,906,000 ra /̂a) and sanitary wastes (99,000 m^/a) 
flow out separately. Industrial waste water is treated with American Petroleum 
Institute (API) separation. The oil residue is being re-distilled. Visually 
the quality of skinning is baxL; the waste water is still strongly contaminated 
with oil. The annual pollution loading estimates based on production rates 
are as follows: BOD^ - 0.094 kg/t x 1,214,000 t - 114 t; SS = 0.08 kg/t x
1.214.000 t - 97 t; oil and grease » 0.029 kg/t x 1,214,000 t * 35 tj COD - 
0.47 x 1,214,000 t » 571 t; ammonium nitrogen 12 t; phenols 0.73 t; and 
total chrome 1.94 t.

The refinery also discharges gaseous emanations such as 00̂  and SO^, but 
the amounts are uncertain.
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Liver Brothers soap and, detergent factory

This is the largest enterprise in Ghana producing soaps and non—soapy 
detergents. The annual production was not indicated in the questionnaire, 
possibly because the current level of production is extremely low and does 
not reflect the normal situation. Pats and oil, caustic soda, phosphates and 
alkalies are used as raw materials. The daily water consumption for soap making, 
sulphonation and other processes is 2,230 m3, for the boiler 216 m 3 and for 
sanitary purposes 419 n3. Industrial waste water flows out separately from the 
sulphonation plant (10£ Na^SC^) and from the soap-making section. The latter 
passes through a separation trap, where the fat is being removed (efficiency 
6050- There is no other treatment. These discharges which look like muddy 
foam are flowing out to the lagoon whilst the sanitary wastes are discharged 
into the municipal sewage system.

Pollution loadings discharged were estimated on the basis of the main 
contaminants taken from £l^(table 162, page 367)* The total volume of waste 
water is assumed to be equal to the process water consumption, i.e. 2,230 m3/d 
x 365 = 813,950 m3/a. This gives for BOD^ 2,400 mg Og/l x 813,950 m3/a =
1,953 t/a; for SS: 1,500 mg/l x 813,950 m 3/a = 1,221 t/aj for COD: 3,000 mg/l 
i 813,950 m3/a = 2,442 t/a.

Takoradi Veneer and Lumber

This factory has an annual production of 3,750 m3 plywood, 3,000 m3 
lumber and 50,000 pieces doors. About 1,000 workers are employed at the 
factory and for the forest operations. Municipal water is consumed for glue 
mixing (20 m3/d), for the boiler (45 mV^-) and. for sanitary needs (5 m3/d). 
Industrial waste water of 3,000 m3/a go directly to the sea. The pollution 
loadings entering the marine environment from the EJM table estimated are:
B0D5 - 0.62 kg/m3 x 3,750 m3/a = 2.32 t/a, COD = I.56 kg/m3 x 3,750 m3/a =>
5.85 t/a.

About 18 t/a of solid wastes - mainly sawdust-are removed to a piece 
of land near the plant.

L*air Liquids

This company produces 70,000 m3/a of oxygen from condensed air and

26,000 ra3/a of acetylen from calcium carbide. The number of workers is 27 
(three shifts). Water from the municipal system is consumed for processing and
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cooling. Waste waters are discharged into the sea. No estimation of quantity 
of the waste water and the contents cf contaminations was carried out.

The data on the metal industry, the oil refinery, as well as on the snap 
and veneer industries are sunmarized in table 4>

Table 4* Annual pollution discharges from the metal industry, 
the oil refinery and from other industries into the 

marine environment of Ghana (according to EJM 
table)

(tons)

Enterprise b o d5 SS COD
and others

Volta Aluminium 1 874
Tema Steelworks 7-2 Oil and grease:

2.1
GHAIP Oil Refinery 114 97 COD: 571

Oil and grease: 35 
-N - NH.r 12 
Phenols: 0.73 
Chrome: 1.94

Liver Brothers 1 953 1 221 COD: 2 442
Takoradi Veneer 2.3 COD: 5.8

Subtotal 2 070 3 200 COD: 3 019
Other branches 
(2056 of subtotal) 414. 64О 604

Total 2 484 3 840 3 623

Pollution loadings from all Ghaniart enterprises 
discharged into the marine environment

Some branches of the industry had left out of consideration when the 
survey was prepared by the expert. The pharmaceutical industry, due to lade 
of data, the cement industry because the questionnaires from Fulgarlt, Precast 
Spun Concrete Products and Fremix Asbestos Concrete Products were lost in the 
Ministry of Industry, Science and Technology, and the oil storage because the 
questionnaire from the Shell Bitumen Plant was not received in time. Neverthe
less. these industries as well as other enterprises of small scale were accounted 
by increasing the total pollution loading of table 4 by 20jf.
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Summarizing the data of tables 2, 3 and 4 (see also annex III), the total 

pollution loadings from GEhanian industry can be estimated. These total values, 
based on EJK tables, are as follows:

BOD,. = 866 + 363 + 2,434 = 3,713 t/a 
SS = 920 + 928 -i- 3,840 = 5,688 t/a 
COD = 1,600 + 4,511 + 3,623 = 9,734 t/a

The population of the coast area of Ghana is some 1,250,000 of which 
about 1 million live in the towns of Accra, Tema, Cape Coast, Secondy-Takoradi 
and Wineba. The estimate of the value of BOD^ from domestic sewers entering the 
marine environment is 55 g/habitant/day x 1 ,250,000 x 365 = 25,094 t/a.
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Annex I
PERSONS MET AND FACTORIES VISITED IN (SANA

Accra
Freedom Tertiles and Chemicals Co. Ltd.

Shen Chon, General Manager
Accra Brewery Ltd.
Brookman Amissah, Administrative Manager
F. G. Edzeame, Development Manager

Imperial Chemical and Pharmaceuticals 
Mr. Moncar, Production Manager

Fulgurit
Precast Spun Concrete Products and Premix Asbestos Concrete Product
E. K. Otoo, General Manager

Achimota Brewery
Adu Gyamfi, Managing Director 
Osei Bonsu, Production Manager

Tema
Ghaip Oil Refinery

CL. A. Simpson, Refinery Manager
G. K. Folson, Production Manager

Volta Aluminium Co. (VALCO)
A. Phillips, Resident Manager 
S. C. Manaktala, Technical Director

Food Specialities
Mr. Grob, Plant Engineer
Mr. Wittle, Production Supervisor

Tema Tertiles Ltd (TTL)
C. A. Iokko, Mill Manager

Ghana Tertiles Product (GTP)
Mr. Evans, Mill Manager

Vest Coast Dye
S. A. Winful, Administrative Manager

Lever Brothers Ghana Ltd.
H. Pease, Managing Director
Dr. Tagoe, Technical Services Manager

Ghana Textiles Manufacturing Co. (GTMC)
Mr. Lieu, General Manager 
Mr. Wong, Factory Engineer

Tema Development Corporation 
Ashiley Oleine, Chief Engineer
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sekondi-Takoradi
Pioneer Tobacco Go. Ltd (PTC)

№ .  Adadevor, Factory Manager 
G. K. Fenny, Factory Engineer

Ghana Cocoa Products Factory
Isaac Vander Puiye, General Manager 
№ .  Markade, Production Manager

L'Air Liquide
№ .  Larbi, Factory Manager

Takoradi Veneer and Lumber Co. Ltd. (TVLC)
Anim Bonsu, Managing Director 
-J. K. Tandoh. Chief Engineer

Shell Bitumen Plant
M. K. Bui ley, Operations Manager 
Gyasi Adonten, Plant Manager

Environmental Protection Council, Accra
Prof. E. A. Boateng, Executive Chairman
F. K. Jiagge, Secretary
Dr. B. W. Garbrah, Sc. Co-ordinator 
J. K. Danso, Assistant Res. Officer

Ministry of Industries, Science and Technology, Accra
G. Attoh Oikine 
Adn Frimpong

OHDP field office, Accra
Vi. Holzhanzen, resident representative 
C. Builder, assistant resident representative



Annex II
RAH HASTE LOADS BASED ON PRODUCTION RATES USED TO ESTIMAT® POLLUTION DISCHARGES PROM HEST AFRICAN COUNTRIES

Typa of Industry
Raw Waste Loads, kg/ton____________________________________________ ________________________________________________
BOD5 S3 Oil + COD Ammonia Phenols Total Fluoride Cyanide Total Referenoe
____________________ Qraaaa_____________Nitrogen______________Chrooe___________________________ Phosphorus_______________

Canned and preserved frulta 
and vegetables 5.13 6.33 12.8 EPA, 1977a

Southern (nonbreaded) ahr lap 253.3 80.0 EPA, 1977a

Alaskan bottoa fish processing 11.3 0.60 EPA, 1977a

Corn wet milling 
Corn dry milling 
Bulgur wheat flour mills 
Parboiled rloe 
Ready-to-eat oereal 
Wheat starch gluten

9.02
0.71
0.10
0.93
2.67
13.3

8.93
0.63
0.10
0.53
2.67
13.3

22.6
1.78
0.25
2.33
6.68

33.3

EPA, 1977s 
EPA, 1977s 
EPA, 1977a 
EPA, 1977a 
EPA, 1977a 
EPA, 1977a

Simple slaughterhouse 
(kg/ton LKW) 0.80 1.33 0.8 ?.o EPA, 1977a

Dairy products 0.90 1.35 2.3 EPA, 1977a

Crystalline cane sugar 5.73 1.20 18.3 KPA, 1977a

Edible oils 22.3 19.5 18.0 55.8 Middlebrooks, 1)79

Brewery 10.2 8.73 1 1 .2 Mlddlabrooka, 1979

Soft drinks 3.15 8.33 7.9 Middlebrooks, 1979

Flavoring extraota (ohooolate, 
etc. ) Insignificant discharges Middlebrooks, 1979

Coffee 625 50 1,562 Nenerow, 1978

Bottling wine 3.15 8.33 7.9 Middlebrooks, 1979

Aloohol production (kg/m3) 8.85 12 .12 Middlebrooks, 1979

Petroleum refining (topping) 
Petroleum refining (oracklng) 
Petroleum storage and washing

Petrochemicals

0.098
0.126

0.188

0.080
0.080

0 .116

0.029
0.083
0.5

0.087

0.87 0.010 0.0006 .0.0016 
0.35 0.026 0.0006 0.0016

0.85 0.088 0.0009 0.0028

EPA, 1977a 
BP*. 1977b 

Caralahael * 
Nenerow, 1977 

EPA, 1977a

Manufacturing soap flakes and 
powders

Manufacturing bar soap
0.067
2.27

0.067
3.87

0.067
0.27

0.33
5.67

EPA, 1977a 
EPA, 1977a



»aw Waste Loads, kg/ton
Type of Induatry BOD5 SS Oil ♦ 

Qraabe
COD Isaonla

Nitrogen
Phenols Total

Chroae
Fluoride Cyanide Total

Phosphorus
Referanoe

Tirea and Inner tubes 
Emulsion oruab rubber 
Solution oruab rubber 
Latex rubber

2.67
2.67 
2.27

0.43
4.33
4.33 
3.67

0 .11

1.07
0.93

53.3
24.3 . 
45.7

EPA, 1977a 
EPA, 1977a 
EPA, 1977a 
EPA, 1977a

Leather tannins ♦ finishing (hair 
pulp with chroae tanning) 26.67 33.3 5.0 66.7 0.67 EPA, 1977a

Pulp, paper and paperboard 
(unbleaohed kraft) 18.67 40.0 46.7 EPA, 1977a

Ceaent aanufaoturlng (leaching) 2.67 6.7 EPA, 1977a

Explosives 1.46 29.3 3.87 EPA, 1976
Textiles printing and dyeing 
(aasuae d o t h  weighs 0 .15 kg/a2 ) 22.7 58.0 282.0 0.40 0.40 EPA, 1977a
Paint and laquer 0.13 0.20 0.33 Hargola, 19110

Plywwood (kg/a3 or plywood) 

Veneer (hardwood, kg/a3)

0.62

3.64

1.56

9.1

0.70 Nenerow, 1978 and 
BSWCWD, 1978 

EPA, 1977a
Iron and steel 0.24 0.073 0.61 0.01 0.15 EPA, 1977a
Prlaary alualnua seelting by 

ttall-Heroult prooess 10.0 6.67 EPA, 1977a

Phosphate aanufaoturlng 3.33 0.33 1.00 EPA, 1977a
Sulfurl0 aold 0.30 0.045 BSWCWD, 1978
»Tinlua sulfate 2.5 EPA, 1977a
Plating and galvanslng 1.26 0.018 0.031 0.063 RPA, 1977a
Fertilisers 3.33 0.33 1.00 Nenerow, 1978
Pharaaoeutloals 21.3 47.3 53.3 BSWCD, 1978
Batteries J/ 6.24 1,560 15.6 BSWCWD, 1978

&/ 62.4 kg/ton of lead and oadmium are also  disoharged. 

Note: T h is  tab le  has been compiled by E .J .  Hiddlebrooks.
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alnluai 
(*».)

,998 ( 1 - : ) A lu rln lu a  
(prim ary)

187,<42 t

Alunlna 3&2J31 t  
C ry o llta
ilu a ln lu a  f  lu or ld a
Coks
P ltoh
Catboda pasta

C oolin g
B o lla r
S an itary

284
1

1P90

1075 104,493
600

3 ,8 28 ,8 50

43
1,874

D iroot analyala
BIN tab la

13

O il n f l o a n r

OHAIP (C&ana- 
I t a l ia n  Patri 
la m )
(torn)

« 0  (J )
,

UP* Qaa 7 0 ,0 0 0  t 
Oaaollna

257.000  t
Karoalna

194.000 t  
O aaoll 357,000 t 
ftnaldoal f o a l  O il

336, c o o

Cruda o i l
1, 250,000 t

C ooling  
(—  w .t . r )  
Prooaaa 
B o lla r  
San itary

48^00

2 Q ol 
450 l  
2 0 0 j

1,000

48,000 «Vi

140 «V*
60 " _

15 , 906,000

*Vx
99,000

-Vx

114 97 571
o i l ,  gram a

35
B-rni, 12
phanola

0 .73
t o t a l  ohroaa

1.94

BIN tab la  
Stana condannata 
-  API -  ak lm lng

»

Soup and 
In ta rm a ta

U v t r  
B rothsr« 

( ? t » )

915 (3 ) Soap a
lo n -w a p y  d a ta r - 

g sn ts
Tooth pasta  
Soourars

P ats and o i l  
C austlo soda 
Phosphatas 
A lk a li as *

Soap aaklnf~1 
Sulpbonat lonl 
C oo lin g  J 
B o lla r  
San itary

2,230

216
419

2,865 813,950 1,953 1,221 2,442 Tabla li:> , 
paga 367 [ I j

15

Plywood e lm  
g ia n t----- -------
B u  Takoradl 
T am ar and
InA r
(T ak orad l)

W »  (2 )
Lnolud-
kns
‘ora  at 
>pa ra
il ona

Plywood 3,750 a1 
luabar 1000 a3 
Door» 50 /XX) 

p laoaa

W abor Olua n lx ln f
B o lla r
S an itary

20
45
5

70 1,000 2 .3 5.8 KJK ta b i»



1 2 i 7 5 6 7 8 9 10 11 12 11 14

16

Otter In-
orcaalo
otenioala

LUlr
liquid*
(Tikondt)

2 7 (1 ) Oxygtn 70,000 
Icatjrlèm . 

26 ,000 a3

Air
Cftiolua oarblda

Cooling
Sanltarjr

17

BulldlDJT
booooa

Tona Dovo-
lopnent
Corp.

Building houMK 
T*aa и н а п | *  

•yataa

Conant, átono, 
■and, «Miar

_________________ ¡______

Soworago pipo




