@ DCC l‘lC ii@fi?

#‘:{!1 ‘h-{ u--"-_-"'-._.---..._,.;-"-\-—--—-..m ..sn r fl=|-
T e R '-u._-r-_.—-....—..a

UNITED MATIONS ENVIRONMENT PROGRAMME

Industrial sources. of
marine and coastal pollurion

in the Fast African resion

UNEP Regional Seas Reports and Studies MNa. 7

frepored in co—operatiom with

0N [ TED NATIONS "INDUSTRIAL DEVELOPMENT ORGANIZATION



Nate: This ducument has been prepared jointly by the United MNations Induslriml
Development Organization (UMIDU) and the United Natians Enviconment Frogramne
(UNEP) under project FPAUS5-77-07 35 5 contribution bo the development af an
scbion -plan for the protection and development of bhe marine snd coaatal
environment oF the East AfFrican ragion. The assistance of the consultank,
Enil J. B. Tutuwan, in the preparation of this document is gratefully
ackngwiedged. The desigmabtivns employed and the presentation of the material
in this document do not imply the expression of any opinion wheksoever on the
pact of UNID) or of UNEP conuerning the legal status of any State, Territary,
city ar area or of its aythorities, ur concerning the delimitekion of their
frontiers or boundaries.

Mention of Fire naves and commerciel producte doss not lmply the endarsement
of [IMTiH), '

Fer bibliegraphic purposes this document may be plted as;

UNIBO/UNEP: Industrial Sources of Marine and Coastsl Pollutiar in the ECast .Africén

Regicn, UMEF Regiongl Sess Reports snd Studies Ne. 7. UNEP l982.



PREFACE

The Regional Seas Programme wes initiated by UNEP :in 1974, Since then the
Coverning Council of UNEP haa repeatedly endorsed a fegihnal approach to the contraol
¢f marine pallution and the management &F marine and codastal resources and hasg
requested the devélopment of regionel action plans,

The Reqional Seas Programme at prezent 1ncludes ten regions 1/ and has over 170G
coastal States participeting in it. It is conceived as an sction-criented T ogramme
having concern not only for Lthe conseguences but alsg for the causes  af
envirommental degradation and encompassing a comprebensive approach to combating
erwirammental problems through the management of merine and coastal areas. Each
regional action plan is formulated acearding to the needs of the regiom as perceived
by the Governments concerned. Ik iz designed. bo link aszsessment of the quality of
the marine environment and the causes of its detericrabtion with activities For the
management and development of the marine and coasta)l environment. The action plans
promote the paraliel development of regianal lagal agreenents and of action-ariented
programme activities.

Decision B/13{C) of the eighth session of tha Governing Council of UNEP called
for the development &f an action plan for the protection and development of the
marina and cngsetal environment of the Eaat African region: Ae a first activity in
the  region, UNEP organized in (October “and = Movember 1981 &  joint
LINEP AU/ LW LDO/F AD/UNESCO/WHO/ TMCG,/TUCN explnratur:r migzion which visited the eight
States of the region 2/ in arder ta: - :

- assess aach State's interest in participeting in = Futurajregibnal OT0gTaMmE;

- consult with Gevernments with a view to identifving actlvltles that may usefully
be included as part of a camprehensive action planj’

- make a preliminary assessment of the envifunmenthl'_gfuhlams in the region,
including the prablems related to the envirdamentally sound management of marine
and coastal naturel resources and activities influoencing the quality of the
marine and coastal environment; .

- collect aveilable scientific data and infurmatiun'pertaiﬁing to the developrent
and implementation of the action plan planned fur the. regiun~ and

- identify naktiopnal lﬂEtltUtlUﬂS that may part1c1pate 1n 1mplament1ng an  artian
plan once it is adopted.

1/ Mediterramean, Kuwait Action Plan Region)’ West'.@nd Central Africa, Wider
Caribbean, East Asian Seas, South-fast  Pacifie, @ South-West Pacific, Ked
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The findinge of the mission were used bo prepare the following six sectorial
Teparts:

—  UN/UNESCO/UNEP: Marine and Coestal Ares Development in the East African Region.
UMEP Regionsl Sess Reports and Studies Mo, &. UMEP 19823

— UNIDO/UNEP: Industrial Sources of Marine sand Coastal Pellution in the East
African Region. UNEP Regionel Seas Reports and Studies WNo. 7. UNEF 198:;

- FAD/UNEP: Merine Pollukion in the East African Region. UNEF Regional Seas
Feporkts end Studies No. B. UKEF 1982;

. WHDAUNEF: Public Health Problems in the Coastal Zome of the East African Region.
UNEP Regional Seas Reports and Studies No. 5. UNEF 19825

- IMO/UNEP: Dil Follution Control in the East African Region. UNEP Regional Seas
Repurts end Studies No. 10. UNEP 1982; end

- TUCN/UNEF: Conservation of Coastel end Marime Ecosystems and Living Resources of
the East African Region. UNEP Regional Sees Reports and Studies No. 11, UNEP
1¥82Z.

The Bix sectoriel reports prepered on the basis of the mission's findings were
used by the UNEP secretariat in preparing & SUMMETY Overvisw antitled:

- UNEF: Environmentel Problems of the East Africen Region. UNEP Regionsl Scas
Reports and Studies Seriss No. B2, UNEP, 1782,

The averview and tha pix sectorial reports were uaed =z the main warking
document BRd  information documants  for the UNEP Worksbop on the Protection and
bevelapment of the East African Region (Mané, Seychelles, 7 - 30 September 19827
attended by sxperts designated by the Governmente of the Easl Africen region.

The Workshop:
- reviewed the envirormental probleme of the region;

- endorsed @ draft action plan for the protection and development of the marine and
coastal erviropmant of the fast African region;

- defined 5 priority programme of activities to pbe develpped withim Lhe Framewark
of the draft action plan; and

- recommended that the draft ectien plan, together with & draft regional convention
for the protection and development of the marine and coastsl environment of the
East African region and protocols concerning (a) co-operstion in combating
pallution in cases of emergency, and () specially protected areas and endangered
species, be submitted to a conference of plenipotentiaries af the Govermments of
the tegion with & view to their adoption (UNEP/WG.77/4). The conference is to be
convened by UNEP in esrly 1964,
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INTRODUCT LON

Geography of the region

1. The geographical regian cavered by the Fast African Action Plan (EAF) consists
of Lthe cosstal regions of Eastern Afriea and the fndian Ocesan 1slands in the area
extending from apout 139M to 3095 and froa 379¢ tp A7RE. It cuvers a vast &res
whiicn contains the cguator and lies mestly in the gguthern hemispherz. As a result
of its locetion, the area experiences a wide variety of climatic and oceanographic
conditions which very from tropical tea temperate.

Z. More precisely, the area conaigks of the coastal regiona of Comgoros, ¥enya,
Madagascar, Mauritius, Mozambique, Seychelles, Somalis, and the United Republic of
Tanzania, including the wige stretch of the Indian Ocean connecting these cusstal
regions. On the Africam continent, that is From Somalia to Mozambinue and on
Madagascar, the term '"coastal regiong" refers te the land  mass extending
montinuously from the shoreline to about %0 km inland end includes river estuaries
and the body of water lying directly in front of Ehe shoreline. All areas can be
considered cogstal For Comoros, Mayritius and Seychelles.

i, Agriculture, including subsistence farming, is the main accupation nf the
fegion. The principal expoTi crops ineclude coffee, tea, sugar-cana, cotton, cashew,
cocumdt, wanilla, sisal and cloves and the main consumer crops include maize, rice,
caszava and bamanss. tivestock breeding and artiganal Fishing are widsly practiced.
Agriculture is the principal sgurce of raw materials for industry. Thus industrial
activities in the region are highly oriented toward processing raw agricultural
produce into semi-finished or finished goods.

Clagsification into zones

4. The Fast African region may be classified into four zones, a3 shown in  the
figure, en the basis of the main hydrographical characteristics @f the reqion. To
obtain the zone boundaries shown in the map, the actual limits of the major ocean
curcents in the region have besn alightly modifisd and approximated by nearby
borders.

5.  The classification provides a convenient and practicat means Oof assessing
industrial inmputs inte the ecological makrix aof the region. From the
clasgification, pressnt levels end types of lard-based pollution ipputs into  the
differant subcompertments of Lhe region ¢an he estimated and appropriate sites
lorated for various types of activities.

. Zone one extends From tre nerthern limiks of the East African region (apout 13%
N) off the horn of Africa to just scuth of the equatar {about 295). This zone 13
craracterized by the Somali current which completely rewverses ite Flow biannually in
reaponse 0 MONA0on  SEASOOH. The rone ia further characterized by 2 parmanenkt
upwelling area off the Somali coask.




The zones of the East Africen region
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7. Zone two, exterding from =mbout 295 to about 1095 and dominated by Ghe
egatward-Flowing Equatorial Counter Current, is a zene of dynamic offshore mixing.
This zone lies between the westward-Flowing Morth-East Monsoon Current and the
westward-flowing South Equatoriel Current.

B. Zone thres extends from about 10°S to the southern limits of the East African
reginn off the comst of Mozembique. The main hydrographical current here is the
fast-flowing southward Mozambique Current which Feeda from  Ehe South Equaterial
Current and flows inta the Agulhes Current arpund 2695, Within the Mozambique
Charnel, the Mozambique Current moves southwards with a shoreward companent alang
tha Mozambique cosst and gradually generatea a counter current offshore which flows
northwards along the Madagascar coest.

9. Zone Four lying immediately to the East of Madagascar and extending to Juat
beyond Mauritius, and from about 10°5 to about 28°3, is marked by the weaiward
flowing Seuth £guatcrial Current. The South Equateorial Current is deflected by the
islands of Mauritius snd Medagasear into Lwo components which reunite just off the
Southern part of Mozambigqus to faorm the Agulhas Current. Thia zone is also
charecterized by cyclones. The divisiaen of the region into the four zonesa is shown
in the following table:

Zones of the East African Regian

Ione Countries Major Currant
1 ' Somalia $omali Current
I Kenye, 7anzania Equatorial
Seychelles Courter Current
II1I Mozambigue, [omoros Hozambique
" Madagasgcar Current
Ly ; Madagascar, Mauritius South Equatorial
Current

General analysis

10. For Kenya, Madagascar, Mozarbigue, Somslia and the United Republic of
Tenzania, identificetion of industries most likely to have a direct or indirect
impact on the gquality of the marime environment in the region was limited ta
industries located on the coast or on rivers and streams flowing into the sea. for
the rest of the region, becsuse of the small size of the islands and the patterns of
setilement, all industries were considered. Estimates of pollution potentials of
industrial sctivities were based on the assumption that industries would dump waste
inta rivers, streams, the sea or the atmosphere.

11, A general view of .the industrial classifieation scheme far this repart ig given
in annex [, Agro-indusiries whether they are primary process industries produc ing
 semi-Finished products {e.g., oil extraction, beef, milk pasteurization ate.} ar
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operations. There i= & wide disparity in the distribution of tertlary or
marufecturing industries  in the region with a greater occurrence in countries rich
in nature} Tesources snd having @ cheap energy scurce and @ diversified economy. To
assess the impact of pollution from tertiery industries in the region, detalled
information sbout production, materials and procepees uged 1t neressary.

IMDUSTRIAL ACTIVITIES

Introduction

17. Paliution from industrial sources is the main concern of the present repurblf.
Althaugh  poldution from  industries 1s snall compered to ether pollution, when it
coours it 16 usually highly locelized and may thus cause envirenmental problens.
The level of irdustrial pollution varies widely in the different zones; where thare
aTe more industries or intensive industrial development planning, there is o gresater
potential riak from induskrial pollution.

17. Industrial activities in the region are on & much smaller scale than
agriculture &nd ComMEErCE. Industry acecounts for & small percentege of the gross
daomestic product im all of the countries, and the labour force has few industrial
warkers. The industries vary widely but are generslly oriented towsrds agriculture
and the processing of local raw materials,

i4. Throughout the region, thare i= am intensive effort to beth incresse and
diversify industrias] activity. Larger, more sophisticated, manufacturing industries
aTe becoming more necessary ahd cgpital  investment snd technology iz sometimes
gought from foreign investors by granting special industrisl conpessions that often
appear to compromise envirormental guality.

15. In rone one, whare the predominant lend-besed activity is herding, the
industrial sector is highly oriented toward meat and milk processing, amd the
production of leathsr, Artisanzl leather processing is quite common, The marine
swiromment thus receives waeskes from slaughter houses and leather processing
industTies. Pollution in this zone is characterized by high biolegical oxygen
demand {BOD), suspended solids and greass.

16. Zone two is more complex, with important inputs coming from primary ard
secondary procests  sgro-industries as  well ez & few tertiary induskries. The
pollution load cannot be estimated from the date chtein=d but it can be infFerred

1/ Pollution in the regien from the egricultural and municipal sources is
digcugssed in the reporte:

WHOAUNEP:  Public Health Problems in the Coastal Fone of the Fast Afriean
Region. UNEF Regianel Seas Reports and Studies Mo. 7 UNEP 1382;

UN/UNESCO/UNEP: Marine and Comastal Area Development in the East African
fanion. IMEF Renional Seas Reports and Studies No. 6. UNEP 1382; and



from the pollutjon studies on the Masimbezi River in Dar 8 Salaam, that this zone
has a high poliution load, concentrated arcund bthe bays in Dar es  Salaam and in
Mombaza.

17. 1ndustrial ackivities in zome three are highly concentrsted in the coastal
towns in Mozambigue and Madagascar. Studies on pellutlon im Maputo Bay, dane in
1980, showed serious industrisl pallution of the bay. The ghortage of dakta of
industries in Mozsmbigue precludes any maaningful aasessment of the lavel of
paolluytion in this zone.

1B. Industrial activity in rone Four iz demipatad by the cultivatipcn of sugareane
and the processing of sugar in Mauritius. The extensive wse of Fartilizers and
pesticides presents & eerigus problem. Follution From industries cannob be
effectively determined from the infocmation gvailable buk it would appear Chat
pollution is highly localized aleng Port Louis harbour and vicinity in Meuritius.
In Tomrasing (Tamatave), Madagasear, industrial pollution may become a motre cerious
problen.

Estimated pollotion discharyges

19. Pollution losds may azlso be estimated from the daily or ysarly production
figures, from water consumption or from the number of employess 1n a given plant.
Fowever, basing poliution Loads on the number of employses is not  likely to give
relignle i(esults becaouse Factories often toy o make  the industriea
labour-intensive. .

26. Annexes I1 through IX snow informabion pertinent to industries in the eoastal
towns aofF the region. It can be inferred From the information that industrial
discharges im the renion consist mostly of ligquid wastes contalning  large
concentrations of dissolved and auspended orqanic matter. Thease wastes, with high
BOD and suspended solids come largely From primary and secondary process  agro- and
foog-procesaing industries, and are generally released inko rivers and streams or
directly into the oas, The decomposition of the orgsnic matter in the waste waler
depletes dissolved oxygen endangering certain sensitive species of marine life.
Digcharges of waskes containing egaential elements souch as nibrngen and  phoaphorus
may result inm an slgae bloom.

7], Industrisl sludges are rare because the treatment of imduskrial wastes 1is not
widely practised. Some industries in the region regqularly abtain sludges from
nxidation ponds. Industrial solid wasie from industries or industrial -zones within
urban areas is trested like regular urban solid waste in most cases. This waz the
case in Port Louis, Mauritius, where Five lorriea are assigned to the commercial
areas. Sludges may alsa be burnt as in the case of a mill in Maputo. However selid
wastes from industries are gemsrally dumped into mynicipal solid waste dumps, which
are aress of land-fill near the sea. In Mahé, Seychelles, the dumping wes directly
into a small Guy away Trom the city of Yictoria. The dumping arca is containad by 2
"dry" etone well and it is being coversd with red earth. However, the nature of the
retaining wall is such that ses-watsr permeates into the dumping ground resulbing in
leaching of organic matter into the sea. The Seychelles Govermmant . currenily
loaking into the fessibillty of establishing sgme form of sorting and recycling
plant.

22. {n a4 regional basis, air pollution is on & small scale and 1bs contribution to

e - L i o mnmeae b



[EREEF R

pollution. Feor example, the ylang-vlarg distilleries in Comoros burn wood  Eo
produce  the stesm used in the extraction process gnd thus contribute (minutely) tg
air pollution in the region. Suger-cane plantatiors in Mauritiug, are often flemed
te expedite harvesting. The burning of bagassa end ather fuels in sugar factories,
and filares ai 0il refineries alss rontribute to sir pollution., Refined crude oil
eften containg 1.2 - 1.7 per ecent sulfur, which is nwidized to sulfur digxide during
burning. :

Z3, Lleboratories are needed to  ectimate the level aof pellution in industrial
effluents throughout the region, However, such facilities are often not availsble.

Follution sssessment

i4. The pollution impact varies widely within the region depending on Ethe types af
aetivity as well e on  the ability of the cosstsl environment to respond to the
imparts.

25. Lend-based activities may exert both e direct and indirget impact on the marine
ernviromment. This impset is mast acute in the coesstal waters and estuaries which
ere delicate, highly sensitive &nd very critical to man's uee of the zea gnd its
FESOUTEE .

fone one

26. The main industries im zone one are located in and  sround Mogadishu and
Kismayo, the principal towns on the cpast in Ehe region. Industriml activities in
this zene are dominated by sgro-industries.

27. Livestock breeding of csttle, cemels, sheep and goats ie the wmain rurel
cccupation in Somelia. Polluticn inputs thus largely comsist of untrested effluents
from sieughter houses and lesther and affiliate induptries. Yhess wastes are
characterized by high 80D and suspended solide, repugnant odaurs ard high levels of
nutrienta which may caugse algel blooms.

2B. The menagement of industriel waste waters in the zone hes improved over the
vears in responee Lo the growing envirnnmsng impact of some of the discherges. &
shae factory in Mopgadizhu hasg attampted evacuation of waste waters From its geptic
tanks without =succeas due to the large volume of the waste water and iz presently
seeking elternative golutions. & slaughter house has redesigned the system far the
discharge of efflusnte wnd iz presantly using & number of interconnected
stebilization ponds end collecting the sludge from Filled ponge  far agricultural
uae . However the responses and waste management practices tn the different
induetries vary widely snd ere not systemastic or thorouwgh, In view 0f the axisting
problems gend the incresssd danger expectad from the incrﬁasing scale and diversity
af industrial activities, appropriste legislation and standardization of tndystrial
waste management practice is necessaery.

Tona two

23. In zone two, the level of industrialization is perhape the highest in the
region, and the lergest inputs are generelily from sgro-industries. Thic zone
receives inputs from meny industries of various types of which = good mumber are
emall-acale menufecturing industries. It receivec largs seasonal inputs Ffrom the

matmle iimed mima e & 2



the vicinity of the indusatries. Compared to effects due to other types of
activitiea, such as municipel sewage, siltatien and sedimentation due to poor
agricultural practice, pesticide accumulation and tarballs from maritime Eransport,
the impect of industrisl pellution in the zone is gquite small. Nevertheless,
pallution dess have immediate effectz on the environment (such as the creation of
aracrobic zones) and may potemtially, slawly and invisibly accumulate, invade and
alter the marine snvironment.

30, A number of envirormental prablems due to industrial activities in the zona
have been identified. These include preblems arising from the diacharge of
affluents frum coffee and sugar factories into rivers and streams {For example, near
Mombasae). In Malindi, Kenya, ar industrial estate will place a new induskrial park
about 15 km from the soa and away From the bown to reduce the environmentzl impacts
of bhe park an the town and permit appropriate industrial development. In Dar es
Salasm, in the United Republic of Tanzania, ap extensive study of pollution carcied
put in 1975 as part of the master plan of the municipality revealed that 27 of the
658 industriss in the city wers causing pollution problems by discherging untreated
fackory effluenks into ounicipal sewsrs and the Msimbazi River and its tributaries,
In Seychelles, pollution from industrial sources is still relatively ingignificant
due, in part, to the small population and limited natural resaurces. Industrial
activity ims largely based on agriculture with coconut, cinammon, fruib canning and
fisheries development being the mein concerna.

fone fthree

31. Thig zooe receives land-based inputs from Comoros, Mozembigue and western
Madagesear. Due to the small population, limited resources and land space,
indugtrial sctivity an Comoros is on a much smaller scale and pelletion inputs are
triwial and limiked to small local effects. Inputs from western Madagascar come
mainly from agro-industry effluents concentrated in the Mshajanga Bay and in the
coastal waters of Tulgar. The g¢oestal provinces of Mozsmoique are very heavily
populated and heavily cultivated, Over 70 per cent of the 0.3 million population
live in the coastal provinces with shout 10 per cent of the total population living
in Maputa. About &3 per cent af the industries of Mozambique are in Mapute; 17 per
cent are 1n Beira with the rest spread throughout the country. Hozambique has a
number of rivers (such as the Zambezi and the Limpopo} that drain many parts af
centrzl-southern Africa. Major industrial inputs from Mozambique consist of
industrial effluents entering Maputo Bay from the Matols River as well as farctory
effluents from Beira and from the rivers with large industries within the preseribed
distarce from the coast. The induatrisl sector in Mozambique 1s quite diversified
tut  still predominantly sgro-based with sugar, cotton, cashew and sisal as eain raw
materials.

32, Industrial poliution was noted in studies by the Laborstory of Food and Water
Hygiene oF the Ministry af Health of Mezembigue in 1980 following outbreaks of
cholera in Maputo Bay. A number of industries inm the Maputo suburb discharge
effluents into the #atola River that flows through the industrial zome inte the
Maputo Bay. The bay has been declared nout of bounds for gwimming and flshing
because of the high level of pollution.

fone four

33. This rone, extending from eastern Medagascar to just beyond Magritius, is verly
highly flushed by Ehe South Equatorial Corcent. The majority of industrial inputs



extractive industries gs wel) as primary and secondary process agro-industries also
make contributiona most of which are concentrated in the bays amd estuaries.

%4, The Sgint Louis River flowing into the Grand River Bay in Mauritius racelives
irdustrial waste water from an industrisl zene and studies have zhown the bay is
polluted. For & nomber of years, = sugar estake dumped untreated wastes 1into &
giream which eventually polluted a fish pond downstream &t Pamplemousse. A
distillery hes been dumping its wastes into the FRiver Citron which has  berome
coloured red and has no more fish.

35, The Pangalanes Camal in Tematave, Madagascar, Flows through e  highly
industrialized part of the city., Municipel wastes and industrial effluents are
dumped into the canal without treatment. There are lerge patches of gil on the
surface and the banks are costed witn tar.

Frojecred industrial development

3&. The physieal impect of industry on the envirommeni is largely dependent on  the
physicel conditions of production. The following is a discussion of both existing
and projected industrial developments likely to sFfect the marine environment in the
next Five years. Projected industriel developments that are likely o affect the
coastal! aress directly or indirectly are of two kypes, the creation of new projects
in the cogetsl towns and the improvement of on—going projects.

fone one

17, Three new industriel projects have bpeen selescted from  those planned far
1982-1986 in Somelis. These are:

- @ ures plent in Mogadishu te be comstructed near the petroleum refinery. The
plant will Reve & production caparity of 90 b of smmoniz and 150 b of ures per
day (330 deys a year);

- & shoe factory which will produce apout 500,000 pairs of shoes per year from
locally tanned lsather for local and export use;

- & mini steel-rolling mill to be created in Mogedishu which will produce steel
bars From iron and steel scrap for use in reinforced concrete. This plent will
produce 10,000 t per ysar initially, and 17,000 t per year when in full
operation,

38, Modernization end expension projects include the expansion of facilities et =
milk plant in Mogadishu to handle 40,000 litres of fresh milk coming from six
callection centres throughput the country from which the plant will produce
pagteurized milk, yogurt, fermented milk and soft chesse. There are also gplans to
expand the foundry snd mechanical workshop in Mogadishu for  bthe mancfacture of
Fittinos such g pipes, sanitary ware etc.

fone bwo

3%, The industriel sector in Kenys is one of the most highly diversified in the
ragion. It is however, still largely dominated by mgriculture. Industrial activity
in the coastsl aress is emall compared to that in Nairobi and the rest af the



40. Projected industrial developments in the coastal zones most likely to affect
the marine envirpnment and its resources in the period 1979-1983 include projects
for the creation of new industries, as well as for improvement of existing ones, far
example the rehabilitation of sugar production at Ramisi, the crestion of a new

cashew proceszing plant at Kwale and the constructlon of Fish processing facilities
at Lamu, Shimori and Yanga.

41. Aleso planned are the creation of an industry to process =rd can fruits  and
veqgetablas in the epastzl provines. This industry will operate two Ccazsava
factories for the production of animal feed for axport to Eureope with a capacity of
60,000 t per wyear, Other factories will process pineapplesz, mangoes, meshrooms and
cther Foods.

§2. It hes been suggested thai industrial develooment in Seychelles is  constrained
by such conditions as limited natural resources, limited infrastructure for
industrial eetivity, in particular in the sclentific arnd technalaogical fields and in
standards and quality eontrel; shortage of skilled and unskilled labour and
management; and shortage af financial resources. Howaver, considerable efforts are
teing made on several fronts, The first steps have been taken in the astablishment
af a sciantific and technolegical infrastructure through the creation ofF a Research
and Development 0DOivision within the Ministry of Planning and Development. Thisz
{livision has at its disposal partially sgquipped meteorolegy, chemistry and physies
laboratories to pemmit it to achieve its objectives of innovetive research and
adaptive development,

43, Ffesearch and development work has bean undertaken in new and renewable #HOUICAs
of ensrgqy to substitute the o0il presently imported For the country'a energy
reguirements. In particular the following projects are being locked into;

- develapment of a producer gas plant using wastes From the coconut  industry to

generate electricity. This project is particularly wseful in the context of the
outer coral islands

- development of low-cost solar water heating systems;

- development of a biogs= syetem adapted to Ehe geophysical conditian of the
iglands. This project 1s particularly usaful.with regard ko the auter coral
islands where there is a danger of contamination of the underground water lens

through use of untreated animal fesces as manure;

- a wvery promising pre-feasibility study has  been  complebted  on the
micro-hydroelectrie potenticl of Mahd;

- a study of the wind energy potential of the archipelago is being wndertaken;
- on a longer term, the possibility of genmerating electricity by an ocean thermal
energy convection system on @ macro-scsle is being considered for Mabé and nesrby

granitic islands.

44, Studies have been initiated and work started in order to process &s wuch as
possible of the available local raw materisls:

- & fruit and juice canning industry has been construcked &t Puinte la Rug, Mahd,
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— an integreted carbanizstion pre-feasibility study has just been complebed.  This
project eims at producing ectivebed carbon from coconut shells for export, and
pyralyeis-oil end charcoal from forestry and saw mill waskes. This project will
provide the country with & new high value export product and will boost the
declining copre industry;

- otudies are being undertaken to sssess the cley depesit wikh & view to setting up
a small-scale ceramics industry;

- & chicken farm is under construction in Mahé and will produce brollers for the
chicken abattoir wsing the premises of the Former Leiterie des [les de Mangé.

Great efforts are being put inkto producing more food - vegetable crops, fruits,
animal rearing and fishing - for both domestit consumption and for export.

fone three

45, Industrial development in Comeros is limited by many conditions. Frominent
among  these are the shortage of raw materials, the absence of minerals, lack of
investors, lack of skilled manpower, Llimited transpert infrastructure, limited
energy Mespurces and & small local market. Regardlezs of these limitaticns, serious
efforts nave bpeen made to develop a reslistic industrial sector which is emall but
ran develop and diversify within the cohstrainks, A number of project studies
earried out to zEsess the industrial potentials of varieus rescurces heve indicetsd
the potential for industrial projects.

46. The project to menufacture pouliry feed integrates with Four other existing
tmall-scale industrial projects including the setting up of a grinding mill, and the
maru facture of fish flour, of coaconot oil and of corn flour. Other small-scale
industrial projects for which studies have besen completed and finencing is being
sought included the manufacture of salt from ses water, manufacture of rubber shoes,
mattressea and paints, and modernization of the soap factory. Projects stiil being
considered include the manufacture of agricultural machinery and B - maintenence
workshop,

47. In Mozambique, development is ariented towards stimulating indestrial aetivity
based on the country's agricultural, minerel and energy tesources. A nuaber of
detailed studies of indusirial projects have been carried out in &Il the major
gectors and some projects are already being executed,

48. Development lnwolves rehabliliteting or cresting industries to reime the level
of mechanization of agriculture, ereasting the basis for heavy industries (steel,
cast iron, &luminiom), mining, stimulating export-oriented industries  { fish,
cashew=ruts), end developing industriez which would provide goods for locsl
consumption. Most of Mozembigue's induatries are concentrated in Maputo and Beirs
and these developments will definitely affect the marine envirorment.

4%, A rumber of industries of Tamatave, Hadagascargf, are located on the Fengalanes
Canzl. There aze plans to dredge the portion of the canal as part of & general
project  For  the collection, treatment and digposel in  the cangl of urban and

industrial wasteg. FA{ has conducted studiss on opening the cansl to the ses to
impreve camal uge.
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50. Further developmenis of interest in Tamatave include plarned dredging aof Ehe
port and the construction, now underway, of silos at the port for grain starage.
The industrial aspects of tha general development plan of Tamatave and the other
coaptal towns of Madagascar wers not available.

Tone four

51. Saolid-waste dumping at the Rachoir Dump just cutside Port Louis, Meuritius et
the estuary of the Terre Rouge Stream is part of a project to reclaim the highly
ailtad arsa (at the mouth of the stream} known as "Mer Rouge' for an industrial zone
ta be regarved for raw materials processing Lndustries. Ostails af the exact pature
aof the induastries were not aveilable.

INDUSTRIAL WASTE TREATMENT AND DISPOSAL FRALTICES

Introductian

2. The nesd to treat industrial westes before discharging them into  Lthe
ervironment or municipal sewers comes out of cancern for tha environment and the
implicatigns For human health and well-being. This concarn variss widely with the
level af =nvironmental awareness and the risk of envirormental damage likely o he
caused by the untreated waste. The demage or environmental impact of the slowly
accumulating waste may alsa depend on the raw meterials and production tachniques.

53, The production of waste by industry is inevitable. As  such, wagte treatment
ghould be a rcoutine reguirement where the danger of environmgntal damage exists.
This danger can, however, be avoided or greatly reduced by siting industries
together and away from urban centres in appropriate industrial zomes where they ars
tikely to take advantage of important Facilities necessary for production and waate
managesent .

54. Tha level of indugtrialization varies guite widely in going from ane country to
another. The variation ig due te several importeant Factors such as availabie raw
materials, available ecapital, ievel gof technological manpower, economic
infraskructure, etc., Certain industries are, however, COMWON to a number af
coyntries in the region and their industrial technology as well aa wastes and waste
handling practices can be expected to be similar.

Case gtudies of particular industrial installstiong

Slaughter houses

55. The slaughter house is situaced sbout 100 m  from the shores gf the Indian
Ocean. Cows (175 per day), camels {45 per day) and sheep and goats (240 per day]
ara slaughtered, ysar vound, on concrete alaps in large hangers. Blood and offal is
washad off and drained into & receiving tank conngcted to a chain of open  oxidabion
ponds by a large sewer. Blood, stomech contenta and small scraps of meat are washed
off the slabs ipto the collectien tank. From there they travel through a buried
sewar with several inspection chambers towards the oxidation pomds. The inspectlan
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Breweries

56. Started in 1973, the brewery at Mahé produces beer (30,000 hl), stout {15,000
hl} =mnd nine different soft drinks (30,000 hl? annuelly, meinly for loecal
congumption. Its fermentation tenks are cleaned weekly. Other containers are
cleaned mibnthly, using water., Battles sre cleaned with & Z.5 per cent causticr =nda
golutiorn that is recyeles sbout 14 Times before dispogal. The Factory uses about 34
t of caustic sgda annually and protein-baszed glues for use s= labels on battles, as
well as 8,000 m" of water per manth,

57. All waste weter from waeninge ic combined in a iarge receiving septic tank
connected by s gewer line to & rearby besch where it ie discharged into the asa
through a 200 m outfall., Water used in brewing is analysed end treated but wastas
waters are not analysed, There have been ne cemplaints from local residents.

Diztilleries

56, This distillery at Salimini, sbout 150 years old, extracts fragrant essential
ails ({essence} from the flowers of the ylang-ylang tree. The oils are used as
stabilizer in the manufacture of perfumes. Other aqils, including lemon gress,
pelmarosa, basil, jasmin and cloves, are extracted. There are 32 small privste
distilleries, in addition to those mentioned in annex [1, which produce over 120
of pil yearly.

5%, The ylang=vylang flowers are weighed and introduced intoc large cowmercial
extractors and steam distilled. The vapours are condensed and the floating uils
callected in fractions., The steam is generated from wood-fired ballers. The hot
condensate water is recycled in the alembics.

0. After extraction (about 3 hours) the flower residuss, recycled water and
cooling water (ess weter from s storege tank) pre relessed into g smel]l outside
collection besin. The tempersture of the mixture iIs about 50°C. From the bhasin the
wagte water and plant reeidues Flow vie B narrow open canal inko the bearh, sbout
2080 m away. The canal is eleamed regularly and the recovered plent residues used in
agriculture as manure. Effluent water st the ouvtfel]l was sbout 409C.  However, the
inpact on the environment is locelized ond not significant,

Taxtile mille

&l. The textile will at Maputo iz ebout 8§ km from the coast aend ebout half a
kilometre From the Matola River., The mill {one of five in Mozambique) produces
gbout 9.5 million m~ of finished printed cotten fabrice & year from raw local
cotton, mainly for the local market. It went inte eperatien in 157F,

62, About 1,000 t per wonth of cavsatic sede ia used, ms are cther chemicals such ag
scids, dyes, wetting agents, weter-treetment chemicals, detergents and starch.:
Effluents from the variouvs unite of the mill {washing, blsaching, drying, printing,
rinsing, design etc.) are collected and drainsd into s large treatment tank {about
1> mx 6mx 3 a), The sedinentation tank hae three portions, two amell partitions
at either end and a large central chamber. The affluent Tlows to an evacuation
sewer leading to the Metola River. 7The sludge iz regularly removed and burnt.

63, Despite this trestment, excessive foam wBs formed as the effiuents pessed into
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avident and the dye colour marked the course of the discharge in the slow moving
river woater.

&4. Thus the treatment of effluents by sedimentation alone is inadequate.  Studies
on the effluents entering the Metola River have shown that the effluents from the

textile mill have a pH of 11.8&, caused by the large gquontities oF caustic sods uced
by the factory. :

Sawmills

£5, There are a rumber of aawmills in the region producing timbar For local
furniture amd construction, eand for export. Besides the Few pulp and paper mills
found in the region, sawmills are the prinecipal industry for the expleitation of the
large forestry reserves of the region. Although the industry has not been developed
ta nearly the same extent in all the countries of the region, eapleitable Fforestry
reserves with a rich variety” of hardwoods are found throughout the region.
Exploitation has been largely unsystematic and unplanned resulting in deforeskation
and axtensive surface ergsion snd siltation of river estuaries and coastal waters.

£6. Sawmllls are often located on rivers on or near the coast to facilitate the
transpartation of logs to the mill snd khe handling of finished products and wagtes.
The logs =re cub in khe forest and quite aften flosted on Lhe river down Lo the
mill. At the mill the logs are sawn inko timber and the shavings are discarded intao
or near the river or coastzl waters. Depending on  the purpese for which 1t is
intendad, the timber is trested with appropriate preservative chemicals and dried
beFore being released to the local merket or for expart.

£7, Sawmills were visited in Comoro= and in Seychelles. In a sawmill that produces
about 1,000 toones of sawn timber a year, a commercial chemical product know as
"taloure AN containing 18.7 per cent Arsenic pentoxide hydrate, is used in the
euring of the timber. About 4 tonnes af the ehemical is used 5 year. A solution af
"Celeurs A® is prepared and placed into the treatment tank containing the wood to be
treated. 1t is left in contact with the wood for a aumber cof days after which Ethe
remaining solution is drained into & receiving tark and re-used. The Ersatment tank
is washed every three months and the washings and spent sclutions released via an
evacuation duct inko the nearby coastal watera. Accidentsl spillages from the
treatment tanks are possible and are reporked to have occurred before.

68. The sawdust is picked up far various uses, e.g. gardening, mixed with soii far
Flooring, burning, etc. Excess sawdust juask piles up and iz opragionally csrried
of f in surface run—ofF following rainstorme into nearby cosstel wators.

9. The following are general recommendations for better waste management in the
industries visited and described above.

Slaughter housas
7G. The blood and affal should be systematically collected and processed into
animal {eed, Stomach contenks could be collected for use as menure or for biogas.
The present method of wasie disposal is expedient bubt creabtes more problems and dis

wasteful .

Brewerisas
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premiges also contribute to pallution end should be considersd in the waste
treatment procedure.

Oistilleries

72, The decomposition of cocked plant residues in the effluents produced obnoxious
odours. This &rd okther problems due to the affluents, such se heat and dissolved
orgenic and suspended matter, would be greastly reduced by Fiitering to remove the
plant residues for use as manure, and by cooling and treating the effivent by use of
8 proper oxidation pond or sedimentation tank.

Textile mille

73. Analysis of effiuents to determine and epply eppropriete Lreatment, a wmore
elaborate treatment process, including pretreatment of effluents from certain units
gnd recovery of certein materiels From wastes should be considered.

Sewnille

74. The uyae of the arsenic pentoxide containing compound should be eliminated due
te the toxic nature of the arsenic.

CONCLUSTONS AND RECOMMENDATIDNS

75.. The following ennclusione may be cdrewn from information obteined on industriel
poliution in the East Africen region:

{a)! imdustrial activities do not now cause Tegional pollution problems s the level

. of industrial activity in the regisn is very low. Industry does, however,

contribute te pollution probleme in & few isolated cases. Due tn the steady

" ingrease of investment for industry en incrsses in poliutioh problems is to be
expecbed;

{b) fhe industrisl pollution that there ies at present in the region comes meinly
from egro—industries, which are the largest industriel secter in the region and
nighly oriented towards the procassing of locel raw meterials;

fe) treatment of industrial wastes, befors discharge into the enviromment, is rare.
Althouph a few of the newer industries have some waste treatment facilities,

wastes are generelly directly dumped. or discharged inte rivers, streams,
lagoons or coastal watsrs.

76. In view of the sbove remarks and conclusions, end in eddition fto those

recopmendations made at the end of the previous section, it is hereby recommended
that:

(a) there be § detailed, and evstematic survey of industrial activities in the
Tegion;

fh} inrreased memistance ha srovided to the countries of the reoion by
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in focmulating regional action plans, Goverrments of the region should
underteke appropriaste messyres to 3ssess pressnt levels of pollution in the
anvironment, identify sources of pollution and establish the aszimilative
capacity of the enwvironment, su as to provide & sound basais for the Formulation
of suitable guidelines for waste trestment and standards for dischagge ard
periodic monitoring. Governments should formulate or updete and enfgores
ragulations nercessary te cantrol, reduce and  ensuce proper  management of
poliuvtion-generakting activities. Governments  should also  inatitute
environmenktal comsidesrationa inm development planning, weing informetion from
thooe Government departments and those publir sectors concerned.
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CAnnex [

CLASSIFICATION SCHEME OF THE INDUSTRIAL SECTORS

REPRESENTED IN THE REGION

few Materials or Process Product

Primary Processes

Ripe fresh baans Coffee

Fresh sisal leaves Sizal fibre
Raw cashew nute : ' Roasted nuta
Seads ? Edible cils
Cowg . Beef

¥arioys plants Qila {esasnce)

Secorndary Processses

Sugar cane Sugar
Yegstatble oils SoEp
Fruit juices Winea
Latex Rubber

Skima Leather
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Arenmx TT

ENTERPRISES AND FRODUCTS IN COMDROS

Enterprias Product
Socidté Anonyme de la Grande Camore {SMi:C} Timbar, logs
Société Comarisnne de Bambao {SCE) Diuthlery Cloves, vanilla, sssential oils
Ftanlissement Grioaldi Eamential oils
Etablisssment Kalfanse Essential vila
Savonnerie Comsrisnne de Moroni (SAVDCD) Soap, table oil
L' Induatrie Comorisnne du Cocatler Copra

Socifté de Paisy & Anjouan Soft drinks
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Annex [1]

ENTERPRISES AND PRODUCTS IN KENYA (MOMBASA)

Ernterprice

Product

Coeast Saw Mills LEd.

Coagtsl [ndustries Ltd.

Kisumuwala 0il Industries Ltd.
Naushad Trading Co.

Kilifi Cashew Nut Factory {Kilifi)
African Cotton Induatries LEd.
Jaethesbhai [ndustrial Works
Tombooth Ltd.

Umo ja Rubber Products Ltd.

Ramizi Sugar factory

MN Industriea Lid,

Blankets Manufacturers {(Kenya} Ltd,
Bemburi Portland Cement Co. Ltd.
Cable works Ltd.

Cables & Plastics Ltd.

East African Match Co. Kenya Ltd.

Z.A, Paper Bag Manufacturera Ltd.

The fastern Chemicals Indystries Ltd.

Timber, docra, furniture
Cotton seed oil, copra, cakes
Yegetsbkle oil, apep
Crude coconut oil
Cashew nuts

Catton wocl, towels

Sosp

Skins, hidsa

Shoes, rubbar goods
Sugar

Toilet peper, napkine
Blankets

Cemant,

Roofing felt, adhesivea
PYC pipea, cupe atc.
Matches

Envelopes, baga

Sodium silicate, glass
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Enterprisze

Froduct

Kaluworks Ltd.

Kenya Glesseurks Lid.

Polytbebs Lid.

Salt Manufacturers of Kenya Ltd.

E.A. 0i1 Refinery

Towal Menufacturers Ltd,

Aspdiz Steel Fabricator Lid.

African Marine & General Engineering Co. Ltd.
Brollo Kenya Ltd.

Corrugated Sheets Litd,

Crown Paints & Building Products Ltd.
Dogshi Enterprices Ltd.

Kenys Casements Ltd.

Kenya United Steel Co. Ltd.

Kenyas General Industries Ltd,

Kenya Asbestos Cement Co. Ltd.

Metal Galvenizers [td.

kashidas & Co. Ltd.

Steel Africa Ltd.

¥an Leer Esst Africe Ltd.

Aluminium, pluastice, enamelware
Glass bottle=

Polvstyrene, polyurethane
Sea-galt extraction

Petroleum fusls

Cotton towels

Farm mazchimery

Ship repaire, Foundry

Eteel pipes, shects etr.

Sheots {galvanized)

F'Elini::a::II pipe=s, fittings=
Enld-r;lled steel, pletes etce.
Steel, Aluminium doors, windows
%teel bars, wires etc.

Iron sheets, gutters etc.
Corrugated. sheete

Galvanized buckets

Aluminium and =teel utensils
Steellcuils, gheets

Metal drums, pails
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Annex IV

ENTERPRISES AND PRODUCTS IM MADAGASCAR

Enterprise Produck

anteranana (Disgo-Suarez)

Cimenterie d' Amboanio

Sirama Sugar

5.N.B.C.E. Suger, alcohal

Manivicno Haal,

Co=alimad Salt

Scim 0il, soap
HMahajanga (Majunga) I

Kaderbay Edible pil

Calim Nil, =oap

Famaka Fieh, =nrinps

Somapeche Fish

Fitiem Jute bags

Jarybo Hogisty, woaving

Sotema Textiles

Chandrana Spap, 0il

Gib 0il, socap

{ement
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fnterpriae

Product

Toliera {Tuléar)

S5.N.H.U.
Sifor
Sumatex
Cninjara
Sica

Ieng

Tosmasina [Tamatave)

Temalu
Maconz
Somalaval
Sovena
Sogimae
Eige
S5M.R.

feren

0il, soap, foods
Bagse, rugs, cords
Textilas
Galvanized sheets
0il, rice

Fertilizers

Aluminium utensile

Gelvanized roofing, sheets, nails.
Painte

Glezs bottles

Enamsled utensile

Packing certons

Petraleum refinﬁry-fuela

Fectilizers
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Annex Y

ENTERPRISES AND PRODUCTS IN MAURITIUS

Enterprise

Product

Grand Textile Co.

Mauritius Faper itd.

Simplex Mills Ltd.

Fremier Footwesr Industries Lid.

Modern Industries

Mauriktiue Jukte & Textile Imdustriea LEkd.

Years Producers (Mauritius) Ltd.
Blua Marlin

Mauriplastics Co. Ltd.

Ramthor Textile Co. Ltd.
Mauritius Brewsriss Ltd.
Maurco Ltd.

Grewals {Mauritius) Ltd.
Mirovere Lid,

Gereral Devalopment Co. Lid.
Nabee Industry Ltd.

Bata Shoe Co. {Mauritius} Itd.

Perfection Dry Cleaners

Textiles (inkegrated}
Yewsprint

Wonllen blankets

Tenniz shoeg

Retreaded tyrms

Jute and jute bags

Baker's yeaat

Towels, napkins

Plastic bags

Textiles {printing}, synthettirs
Beer, ale, stout

Painte {oll, emulsion)
Tihbel .

Mirrors, stained glass
Steel products

Meils, metal dosars, windows
Footwear {plastir, rubber}

Ory cleaning
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{Annex ¥V continued...}

Enterprise

Frodact

Retresders Lkd.

Mauritius Coametics Co.

Blanche Birger {General Industry) Ltd.
Mauritiug 0Oil Refineries

Margerine Industries {o. Ltd.

Paper Corverting Co. Ltd.

Malrebourg Paints Co. Lkd.

Electric Starter & Storoge Batteries Ltd.
Batteries Ltd.

Jet Lrdustries Ltd.
Plyform Ltd. (Sayed}
Marine & Tar Products Co. LEd.

Mauritiug Tuna Fishing & Canning
Enterprises vid.

Cetergents Ltd.
Mauritiuvs Faints Ltd.

Meritius Pharmaceutical
"Manufecturing Lo, Ltd,

Ruober Industries Ltd,

Mauritius Confectionery & Biacuit
Manufacturing Co. Lid.

Cerninla Chemicals ke,
Denydration Induskries

Aluminium Enterprises Lbd.

Retreeded tyres
Toothpaste, perfumes
Faints, furniture
¥Yegetable oil
Marparine ete.

Toilet, =anitary paper
Cement, paints

Batteries

Steel
Plastic (expanded)
Antifouling

Tune fish canning

Oetergents
Fainte, plaatic, emulsion

Pharmaceutical products

Retreaded compounds

Sugar confectionery

Industrial chemicals

VYegetable, fruit dehydrated

Aluminium ware, steinless steel ware
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Enterprise

Product

Plastic Industry (M) Ltd.

Foud Canners Ltd.

Gilbeys {Mauritius} itd.
Everbright Dry Cells Ltd.

Ship Bresking Steel Rolling Mill

Mouritius Rice Milllng & Allied
Industries

D.¥. Distillery
Maurifoods CEd.
Graina & Feed Milling Co. LEd.

The Mauritius Chemical & Fertilirer
Industry Ltd.

Plastic Pipes & Products
Colourlab Lid.

Rrmelyn Cottage Farm Ltd.
Paper Containers Co. Lid.
Iron & Steel Co. Litd.
Marbells [Ltd.

Mauritius Molasses Co. Ltd.
Mouritius Portland Cement Co.
Medine Suger Estetes Co, Lid.
Ferney Sugar Estate

Flacy United Estates LEd.

Plasztic goods

Food, fruit eanning

Gin, vodka, othar liguers
Ory cell batteries

Steel bars

Rice {milling}

Rum, alcohol
Yegetables & Fruits processing
Yegetahles, grains procesaing

Chemical fartilizer

FYC pipes

Film processing
Chicken meat
Paper bags
Steel bars
Tiles

Holaezes
Partland cemsnt
Sugar

Sugar

Sugar
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Enterpriae

Product

Mew Goodwill Co. Ltd.

(mege Wine Factory Lo. Ltd.
Oxenbam, E.C. & Co. Ltd..
Allisnce Spinmers Ltd.
Uniteﬁ Batteries Co. LEd.
Livestock Feed iLtd.

Mon lLoisir Sugar Estate Ltd.

Serix Ltd.

Wines, rum
Winas

Winee
Textilms
Batteries
Animal feed
Sugar

Textile printing
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Arnex Vi

ENTERPRISES AND PRODUCTS IN SEYCHELLES

Enterpriss

Froduct

Bel Ombre Engineecing
Jwen Jetha & Co.

Kim ¥Koon & Co.

A. J. Adbect
Sevchelless Breweries
Chelle Plastics
Tropmicolor

Uwe Industries

Glacie Distributsars
Saychellea Timber Co,
Sader Aassoal

Andra Monder

Harry Berlouia

Patift and Dumbleton
A. Chetty

Tradewind Smokeries Ltd.

Abattoir de Mahd

Tyre retreading

Cocorut oil, lce cream

Soap

Fssential & airceeft nils

Seer, sodes, wine bottling
Plastic peoducts

Paints (oil, emulaion)

Plastic pradik:ts, chemicals, cosmetics
Liguid soap

Timber {furniture, conatruetion]
Coconut oil

Espential ails

Essential oils

Cement, tiles

Eﬁaential oila

Ham, sausagas, fish procseaing

Besf
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Annex YII

ENTERPRISES AND PRODUCTS IN SOMALIA (MDGADISHU)

Enterprise~

PFroduct

Hogadighu Oil Mill

Pasta Factory

Kilomstre 7 snoe & Tanning Factory
Hidsg & Skins Agency

Bayl, Mogedishu

Mpgadishuy Millk Factory

Kismayoc Meat Fackary

Kismavo Tsanery

Mogadizhu Meat Factory

Mogadishu Soft Drirks and 5oda Factery
Cigarstte & Matches Factory

Mogadishu Foundry & Machanical Workshap

Aluminium Utensils Factory

Coconut, cotion, seed
Flour, noodles
Leather, shoes
Laather

Soap, detergants

Milk

Meat, corned baef
Leather

Maat

Fruii juices, sodas

Matches, cigarettfes

Cast iron, Aluminium, steel

Aluminium utensils




- 310 -

Amnex YIII

ENTERFRISES AND PRODUCTS IN THE

UNITED REFUBLIC OF TANZANIA

Enterprige Product

Dar ag 5alaam

Tanzania Portland Cewent Co. Lid. Partland cement
Friendship Textile Mi1} Textiles
Kilimanjaro Textile Mill Textiles
Tamjanyika Dyeing & Weaving Mill Textiles

Calice Textile Mill Ltd. Textiles

Taxwell Millzs Ltd. Textiles

Afro Textiles Lid. ) Textiles

Coast Textiles Ltd. Textilas
Textiles Manufacturers of Tanzania Textiles
Mational Knitwear Industries Textileg
Tanzania Brawsriss Beers

Derbrew Ltd. Bezra

Tanzania Oistilleries Ltd. Liquors

Buﬁby Soap Indystries Ltd, Soap, detergents
Farmal Induatries Lid. Soap, detergents

Soap & Allied Industries Ltd. Seap, detergents
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{Annex YIII comtinued...)}

Enterprise Product
HMansoor Daya Lid. Chemicels
HoeTrst LEd. Chemicals
Saps Chemirals Ltd. Chemicals
Shell Chemicala Ltd. Chemicels
Robiallac Paints Lid. Paints
Sadolin Paints ltd. Paints
Lavland Paints Ltd. Paints
Kioo Ltd. Glaes
Simba Plastice Ltd. Plastics
Cartex Metals Lid, Flastics, metale
Teqny Plastics Plestics
Ache Muedy Ltd. Flestics
N.C.G. Chemicels Ltd. Plastics
Banco Producte Ltd. Plestics
Tropical Foods Lid. Plastic bsgs, cups ete.
Rubber Industries Ltd. Plastics
Tanzania Shoe Co. Ltd. . Shoes, rubber goods
Mt. Carme} Rubher Tradimg Ltd. Shoss, rubber goods
Tangenyike Retreading Co. Ltd. Tires, retreads
Rajani Lndustries Ltd. Tires, retreads
Kunduchi %alt MWorks Table Salt from sea water

Tanzania Chemical Industries Ltd. Arids
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tannex YVILI continued...)

Enmterprise

Frodurt

Keko Pharmaceuticals Co. itd.
Shellys Ltd.

Tropical Products Ltd.

Natigrmal Milling Corporation Lkd.

Tanitai II

Tangayika Packers [Ltd.
Yimqunguti Abattoirs
Tropical Products Ltd.
Yitamin Fooda Ltd.

Tomango Food Products Ltd.
Tanzaniz Dairies Ltd.

Fanzania-Italian Fetrnleum
Refining Co. Ltd.

Alumicium Africa Co. LEkd.,
Steel Capt Divisgion

Tanga

Tanga Cement Co. Litd.

Sabuni Industries Ltd.
T.I.P. Soap Co. Etd.

Shell Craft Ltd.

Tanzania Fertilizer [o. Lid.
Pangani Salt Warks

Steel Holling Mills

Insecticides
Food progessing
Food processing
Fruit canming
Cashew nut factary
Meat processing
Meat processing
Food processing
Food precessing
Food processing
food processing

Petroleumn fuel

Sterl

Cement

Soap

Soap

Sodium gilicate
Fertilizers
Table salt

steel {building)
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CAnmax VIII continued...)

Enterprise Froduct
Lind:i
Cashew Mut Factory Cashew nute
Rafiki Saw Mills Timber

Regional Water Office Workshap Repair shop
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Anrex [X

EMPLEYEES BY IMDUSTRY IN MOZAMBIRUE

Induskry

Number of employees

Goverrment Privatm
Cemant 1 812 -
Flour and Sweets 1l 457 1 299
Faotwear 1 299 1116
Glasse 1 243 -
Hygiene Praducts 271 243
Matches, Pesticides, Fertilizers 405 402
HMechanical Construction 1 334 FRI)
Metallurgy 1 043 780
Dils (fats) 1310 1915
flaints= 145 125
Paper 768 7
Petroleum 1130 -
Plastics 672 87
Rubber &08 Qo
Salt 3 500 2 150
Soft drinks 3 474 -
Sugar 37 328 5 480
Textiles 1725 11 Zaz
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