7o)
A
@
©
=)
D)
D

fL
=
D)
=

UNITED MATIOQRS ENYIRONMENT PROGRAMME

Oil pollution control

in the East African region

UNEP Regfmm! Seas Reports and Studies No. [ 6? E

Prepared in co-upeldticon With
¥ b

8]l

R

INTERNAT ) ONAL MARITIME ORGANIZATION




Mot

-
4

This document has been prepared  Jointly by fhe I[nkernational Marikine
Organization (IMC) and the United Maticns Esviranmert Programae (UMEPY under
projsct FPjﬁEDE—TT-DE ag g contributico Lo the develcpment of an actian, plan
for the @orovectior and development of the marine znd coastal savircnment of
the Fast African region. The asaistance of ine consulteznt, Captain 4. G, 1,
Ferrari, in zhe preperation of this document iz gpatafolly acknowlecgad.  The
degignationa emploved and the presentation of the material in this document
do nat imply the expression of any ooinion whatscewer on the port of IMO o-
of UMEP concerning the legal sktabtus of any State, Tapribgry, =ity or area of
its aubharities, ar concerning the d=limitakien af zheir  fronblesz ar
boungarias.

for bibllographic surposes this document may be cited as:

IMO/ONER:  0il Pollution fentrel in the Esst African  Regicn,  LMZP Reglonal Sééé'

Réparts and Studiss Na. 10, UNEP 1792.



(i)

PREFACE

The Regionsl Seas Progrenme was initiated by UNEP in 1974,  Since then the
Governing Council of UNEP haa repeatsdly endorsed a reglonal spprosch to the comtrol
of marine peollution and the management of mering and coastal resources and has
requested the development of regianal action plana.

The Regional Seas Programme at present includes ten regions 1/ end has over 120
coastal States participating in it., It is conceived 3s an action-orlented programme
having corncern not only for the consequences but also for 'the causeg of
ermvirommental degradstion &nd encompsesing 3 comprehenzive approach to combeting
envirormental problems through the management of merine and coastal areass. Esch
regional action plan is formulated asccording to the peeds of the reglon as perceived
by the Governments concecned. It iz desipned io link sssegsment of the quality of
the marine envirnnment and the causes of its deterioration with activitiea For the
marnagemsnt and development of the marine end coastal enviromment. The action plana
promote the parallel develepment of reglonal legal agreements and ef action-oriented
programme sctivitias.

Decision B/13(C} of the eighth sesmion of the Boverning Council of UNEP  called
far the develapment of go action plan for the protectisn and development oF the
mzrine and coastal environment of the East African reqion., Az a first activiky In
the region, UNEP organized - in  DOetober and  November 1981 a  jaint
UMEP /UM AUNIDD/FAD/UNESCO/MHO/ IMCO/IUCN exploratery mission which visited the gight
States of the region 2/ in order to:

- agsesg gach State's intereat in participating in a future Teglonal proaramme;

- congult with Governmente with a view to identifying activities thet way usefully
be ipcluded se pert of a comprehensive ection plan;

~ make a preliminary sssessment of the environmental problems in the regiaon,
inciuding the problems related to the environmentslly sound management of marine
and coastal natursl resources and ectivities influencing the quality of the
marine and coastal environment;

- collect available scientific data and informetion pertaining te the davelopment
and implemantation of the action plan planned for the regionj and

= identify national institutionz that may participate in dwplementing an action
flan once it is adopted.

1/ Mediterranean, Kuwait Action Plan Region, Wesk and Central Africa, Wider
Caribbean, ELest  Aslan 5eass, Scuth-East Pacific, Scuth-West Pacific, Red
Sea and Gulf of Aden, East Africa and Zouth-West Atlantic.
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The findinga of the mission were used to prepare the following six sectorial
reporhs:

= UWAINESCO/UNEF: Marime gnd Coastal Area Development in the East Africen Region.
" UNEP Regional Seas Reportm and Stodiesz No. 6. UNEP 1982;

~ UNIDOSUNEP: Industriel Sgurcee of Merine and Coastel Pollution in the East
African Region. UNEP Regilanel 522z Reports and Stodize Weo. 7. UMER 1982

- FAD/UMEP: HMerins Pollution in the East African Region. UNEP Reginnal Seas
Reports and Studies Mo. 8. UNEP 1982;

- WHOAUNER: Public Health Problems in the Coastal Zope of the East Afriesn Regian.
INEF Eegionel Seas Reporis and Studies Mo. 3. UNEFP 19B8Z; '

- IMDAUMEP:  0il Ppllution Contrel in the East African Regign. UMEP Regional Seas
Reporta and Studies No. 10, UNMEP 1982; and

- TUCNAREP: Conservation of Coestal and Marine Eeosystems and Livimg Resources cof
the East African Reglon. UNEP Regianal Seas Reports and Studies Ho. 11. UMEP
1982,

The zix sectorial reports prepsred on the basis of Lthe mizsion"s Findings were
used by the UNEP secretaeriat in preparing & summary overview entitled:

- UNEP: Envirormental Froblems of the East African Region. UNEP Regional Seas
Roports and Studiea No. 1Z. UNEF 1932,

The pverview gnd the six sectaorisl reports wera used ag the main working
document  and  inforwation documents for the UMEP Morkshop on the Protection and
. Development nf the Fast African Region (Maheé, Seychelles, 27 - 30 September 1782}
attended by experte designated by the Governmenta of the East African region.

The Workshops:
- roviewsd the epvironmental problems of the regiong

-~ endors#d s draft actien plan For the protection and developmant of the marine and
coastal snviroement of the Esst Africen regiang

- defired a priocrity programme of activities to be developed within the fremework
of the draft action plan; and

- recompended that the draft action plan, together with g draft regional conventian
for the protection and develoapment of the marine and coastsl snvisonment of the
Eagt African region and prekocols concerning (8) co-operatian i combating
pollution in cases of emergency, and (b) specially protected arsms and endangered
gspacieg, he submitfed to & confersnee of plenipotentiaries of khe Government=s of
the region with a view to their adeption {UNEP/WG.77/2). The confarence is to be
convehed by UNEP in early 1984.
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* INTRODACTION

1, Thia publication reviews the majﬁr sovtces of oil pellution in the Eest
Africen regien, the stetus of oil pellution control end the levels of preparedness
in the reglon to combat oil pellution.

2. The scops of the survey comprises a brief cutline of the background
envircommental parameters, relevent to Ethe fate and effect of oil pollution, =
preliminary identificstion of the mejor factors which accowng for the current levels
of pil pollution being experienced by the countries of the region and a critieal
assessment nf the existing zegulastory and technical oil pollution prevention and
control capability.

3. Most of the informstion contained in this publicetion waa obtained by the
author during his visit tp the counkries of the region. Supplementary information
has been obtzined from IM0 and IOC/UNESCD. Thia doeumsnt should be read i
conjunction with the section on oil pellution in the UNEP Regiansl Seas Reparts and
Studies Mo. 8 "Marine Pollution in the East African Region". -

SACKEROUND ENVIROWMENTAL PARAMETERS

4, The East Africen region comprises the marine snd cosstal =reas of the
following States: Somaiis, Kenye, Tenzanis and Hozambique on the African mainland
and the Indien Oceen Islands, Madagagcar, Comorns, Mauritive end Seychelles. The
area described is shown in figure 1. ’

5. The regiorn congiatz of a large ares of ocean between 2,000 metres toc 3,000
metres deep in the Mozambigue Channel and 3,000 matres to 5,000 metres to the sast
of Medagascar and in the northern area. Madagazear, the biggest Indian Ocean
Izland, cavers a large ares of the soubthern portion, whilst the 115 islands of
Seychelles cover a wide area of the central region.

&+ Gn the east coast of Africe, the continental shelf is for the most part narrow
and poorly surveyed. The edge lies at comparatively shallew deptha. In places
there oappears to be nao shelf alomg straight stretchss of coast. The aversge
digtance from the cosst can be said to be around 10 to 15 miles. However, where
there are indentstions in the coast such as in Mozambigue between latitudes 17°5 and
21°53, the shelf widens to sbout %0 miles. BGenerally, the bottom is sandy with mud
being dominant in the deeper water.

7. On the sast and south-west coasts of Madegascar, the continental cehelf is
generally narrow, extending to an average of 25 miles. 0On the south and west cossts
it widens to around 30 teo 60 miles snd on the extreme north-wsst coget fo neariy 160
miles.
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extensive continental ghelf around the inner group of islands. Here again, the
bottom iz generelly asandy. There are exceptions, howsver, such as in the
fldabra-Coameledo group of islends where there is na shelf at all and the eaoral
reefs rise alwest perpendicular from depths of vp to 1,000 metres.

9. The African coastline is generally Fringed with poral reefs From Narth Somalis
to as far south as bhe Izlend of Inhecs in Maputc Bay, The coral 1e broken in
plzres such as large river mouths and where the depth of weter is too deep in the
shaence of = contipantal shelf. The iglande of the Indian Ocean are all encireled
by eoral reefs with the sxception of parts of Eastern Hadagzscar whers deep water
extands as Far as the coast.

1A, The currents in Ehe ares are shown in figures 2(=) - 2{ed. Iif must be noted
thet only the average ia shown. For greater details. refer to Admirslty Chart 3126,

11. ©Gn the East Afriean Cpast, the currents cun parallel to the eoast.  Thaugh
thega currents are mainly strong, they are concentrated into narrow Flowas of up to
about 100 wmiles, beyond which the currentz are often auite weak. To the north of
295, the Somall Current reverses in directlon during the year Tollowlng the monsoon
winds of the arss. Generally, this current flows NE during the 5N monspon 2t a
strong rate of 4-5 knota, actesicnally reaching 7 knots during the perlod June to
September. It flows SW during the ME monsoon at a rate of 3-4 knots.

12, To the south of 295, there is very little variation in the northward-flowing
Eaat African Cpast Current. It has no szasonal reversal of flow. This current
extends to the reginn of Cep Pelgade and is strongest in the 5E monsoon - abent 2
knoks.

13. The Mezambique Current Flows south glong the cpast af Mozembigue from Cap
Delgado southwards., This current is skrongest - epproximetely 4 knots -~ in October
to February. 0On this stretech of the coast, inshore eounter-currents are common,
especislly in the vicinity of Banco de Sofala and Maputo Bay.

14. The Scuth Egquatorial Current Flows westwarde in the area £95 to 2095, Pgrt of
this currvent is diverted southwards as it approsches Madagascar. Hetween 47°%  end
295 the equatorizl counter-currents flow eastwards.

15, North of latituds 2°5 the Indian Monsoon Current Flows westerly at
approximstely 1 knot from January to March. The Flow of this current in the other
months of the yeer is easterly at a rate of 1 knot.

15, The mzin currentz involved sre, therefore:

{a] the Indian Monsgon Drift;

{b) the Somall Current;

{c) the East African Current;

{d? the Mozembigue Current;

{e} the South Equatorial Currents

(f}Y the Eguaterizl Counter Eurrent.
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Figure 2{c} : July ocurrent pattern
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17.  The region is affected principally by the monsoon seasonsy the SE and Ny
MUAS0ONS. On  the Kenyan and Somalian cogsts the direction af the prevailing winds
ig deflected SW and NC. The mongoon periods are generally from April to Octeber for
the SE monsoaon end November to March for the NW monsoon (see figures 3(e) - 3{h)}).

18, The scuthern area of the region i3 subjeck ko occasionel cyclonea  from
December tw April. This affects Mauritius, Medagsscar, Comorps, Mozambique and at
times the southern islsnds of the Seychelles group. The generzl tracks of cyclones
apg shown in figure 4.

12, The area of the Western Ocean includes well-known tourist sress such gs Kenys,
Tenzenia, Mayrikius and 5eychelles. The touriac lndestry in these four countries
accounts for & large part of the comtries' oross national product and Foreign
exchange. This ia of gresteat importance in Seychelles.

DIL PRODUCTION, EXPLORATICN AKD REFINING
Froduction

20, Thwere is at present no production of gil in the ragion. Most counkries,
however, expect tm be producing, if anly on a limited gcels, during the rext few
years. In this respect great importance is given to  exploration, especielly in
Kenya and Tanrania., It muet be noted that commercial ges has been discovered on
songo Sondo Island in Tanzenia.

ExElnratinn

2l. 0il explorstion is under wey in all cowntries except Commros. 5Somalla is
drilling offshore on the north coast and the extreme southern aree, and on land in
the ngrthern region. HKenye i= drilling afFfshore in Mgwarma Bay and plans to  extend
the drilling operations to cover most of the ares elong the copst both offshore and
an land. Tenzania 18 now drilling near Mafia Island and on Songo Songo Island,
Driiling is sxpected to start soon near Ras Kimbilil to he followed by other areas
long the coast offshore and on land. Mozambigue is carrying out =eismic surveys
along. the c¢pastal offshare belt. MauTitius has completed drilling operations on
Saya de Malha and Chagoe Banks. Madegazcar is now drilling an the west coast
offshore region. Seychelles has undertaken drilling opergtions an Owen Bank, 90
miles west of Mehé Island, and intends to earry oot drilling operztiens on the Banks
aropund Mahé,

22. As a major share of the foreign exchange of most cowntries in the region is
gpent on the importation of nil, great efforts are being made to reduce this burden
by strict econtrol and gt the same time by giving priority to oll expleration
projects.

Refining

23, There are five refineries in the region, and the=e are lIpcated in Mopadishu,
Mombasa, Dar es Salaam, Matola and Tosmasina (Tamatsve) (=ee table I1}. Crude nil is
impotted moskly from porke in the Middle East by tankors of between 20,000 dwt fons
te 100.000 duwt tone and piped ashore to the storege tanks. The tefined products are
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Table 1 :

ReFineries - 1981

Location Name of refinery Yearly Size of Discharge
Amount Tanker Arrangemerits

Mogadishu Iragsoma 0.3 34,000 Alongseide

Mombasa East African 0il 3.8 84,000 Alongside
Refinery

Dar es Salaam Tanzanisn Itelian 1.6 100,000 S.M. Buoy and
Petroleum Refinery under water:
"T,I.P.E.R." pipeline

Matola 1.0% 50,000 Alongside

famstave Sulitany Malagesy .65 s0,000 Under water

Raffinerie. de
Toamasina

"SOLIMA™

pipe to berth

*Fstimsted
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24, The "Eaat Africen 0il Refinery" in Mombasa, ¥ernya's main port, handles an
average of about 3 million topmes of crude per year. This crude Is refined mainly
_ for the ¥enya and Uganda markets, Coastzl towns are supplied by cosstal tankerg of
up to 1,200 tons whilst a pipeline supplies the requirement of the capitel, Mairobi.
Exports bound for Ugande are carried by rail and roed tenmkers from Mombasa. Surplus
fuel oil is re-exported mainly to the Far East.

25. The oil refinery in Matola, s port handling bulk cargees f{oil, cement, iron
ore and coal), 20 km from Maputo, handles an sstimated amount of I million tonnes of
crude oil per year. The refinery supplies local requirements with the exception of
sore import of refined product at the Port of Beira. Coastsl towns mre supplied by
tenkers, barges and fuel tanks of ocargo ships. The refinery is not st present
operating to Full capacity due to strict control on the impartation of crude.  The
surplue fuel oll ia ro-exported,

26, The "Tenzanian Italian Petrolets Refinerv", kmown as "7.I.P.E.R." is situated
at FKigembony near Dar es Salasm. Thia refinery hendles shout 1,800,000 tanneg per
year. Zambia's crude oil supply is alao handled at this port, It is believed that
this refinesry is not operating to Fuli capscity because of the stringent control on
oil importation. Coastel tankeres supply Zanzibar, Tenga end other towns with
refined products.

27. The "Solitany Malagssy Reffinerie de Toamasire™, known es "SOLIMA", ie
situatad near the port of Tamatave {Toamasina). The refirery handles approximetely
a3, 000 tonnes per year but has s capacity in ewcess of fhiz amount. The maximum
amount  refined in ong year has been BOD,D00 tonnes. The refinery is situated along
the Pangalares Canal. The refipery alsc suppliss gsoms pros.wcts to FEomoras and
Reunion., Coastal tankers supply the main porte whilet Tenesarive, the capital, is
supplled by rail tankers.

8. Tha "IRAQSOMA" refinery, 14 km From Mogadishu, normally sandles around 300,000
tonnes of crude per year. Although it has not aperated for the past 14 mwonths, it
expects to resume operstlan in January 1982, The crude is imported from Ireq and
the surplus Tuel 0il is re-sxported tp~lraq.

© DIL POLLUTION FROM EXPLDRATION AHD REF ININ:G

29. It ig not posgible to estimake the amount eof pollution of the sea by nil sa a
regylt af the exploration going on shd the effluent from the five refineries.

3. Explerstion igs limited to ore Floeting drilling ship or rig in most cases, Lo
gimple rigs in others. Unless there {3 a blow-out, il pollution will arize mainly
from the use of oil on the rig er ship, or its sccompanying supply vessels. Mo pil
leakage or other accident has been reportad.

31. Refineries use the American Petroleum Institute (A.P.I.) tark ayasktem to
ratrieve moet of the eil in the wdste system before emptying into the sea or canal
eg in Toamazina. Here, howsver, contral 1s lacking in some places on the oil
cantent of the waste water near the discharge pointa. The condition of the
Pangalanes Canal at Toamssina suggesks that a considerable smownt of ail ia being
releazed into it. The surfare of most harbours during ebb-tide supports the
poseibility of an appreciasble quantity of oll reaching khe sea. The East African 0il

__;. e ot e ¢ T T

T
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32. In thie refipery, effluent {rom ereas of accidentally contamingted water
(rain-water from tank farms, pipe tracks and oil-processing areas) and continupusly
contamingted water {rain-water from oil processlng areass, tank drain water ang
debaliasting weter] 1z collected and brought to gravity bype separators which are
designed for the efficient separation of oil from waste wster. The crefinery is
equipped wikh six gravity type separators. 0il removal by means of thece separstorz
is good and the treated water 1z almoat o0il free. Typical measurements af total
dissolved hydrocarbon content of effluents i1ssuing from the seperators have gilven
results of shout 50 ppm.  This is well within the specified limit of 100G ppm seb by
the Public Heslth Department of the Mombesa Muniecipal Ceuncll. The gil captured by
the separator is pumped to storage for reprocessing,

3. in mest other rafineries, the 01l content of the water was not checked
frequently though it was believed to be Iess than the Fiqure of 100 ppmn. It should
be noted, however, that 15 ppm is more typical of effluent limitstion where such =
regulation exists.

OIL POLLUTION FROM MARINE TRANSPORTATION

34. There are two pripcipel crude oil transport patierns inm the region. The first
ore 1a from the Middle East area and supplies bhe five refineries 1n Somalia, Kenva,
Tanzania, Mpzambigue and Madagescar with a total af §,350,000 tonmes of crude oil
annually, The second pattern invelves the supply of crude oil by very large crude
carriers (VLCCs) to the Eurppean, MNorth and South  American markets, and by
medium-size tankers to other refineries in Africa, Burape apd America. This can ke
termed the +transit route. Main oll movements by sea, 1970 - 1980, are shown in
Figure 5,

37,  The First route is served by tankers of 20,000 tons det to 100,000 tons dwt.
The crude oil is loaded at a port in the Hiddle East and the vessels proceed
directly to the discharging port - Mogadishu, Mombasa, Der es Selaam, Msputo or
Tosmasina. After discharge, the vessal normelly returns to a Middle Easkt port in
hallast for the next cargo. It is possible that during tenk clesning operations on
the return journey oll 1s pumped over the side in the region.

36. The tranait routo is served mostly by tankers of the WLLC class beund for
European ports, and North and South American perts., Due to dreft limitations in
some porta, medium—size tankers are alsp used.

37. Approximately 550 million tonnes of oil per year sre being transported from
the Middie Emst ports to Western Europe and fmerica - North and South. Taking into
consideration approximetely 22 million tonnes of crude imported by East and South
Africa and assuming gpproximately 100 million tormes moves via the Suez Canal, the
total volume of il paseing through the reqlen can be gstimated to be approximately
475 million tonnes.

38. It is estimated that half of this oil 'is transported on VLCCs averaging shout
200,000 tons and the other half on medium-sized vessels of average A0,000 tons, It
cart D8 gstimated therefore thet there are epproximately 1,200 YLCC wvoyages per  year
amd 4,000 medium-sized voyzqes per yesar through the region. This would mesn an
sverage of ¥ ¥LCCs and 11 medigm=-sized tankers entering end leeving the region in
either direction each day. By assuming that the average lemgth of the vovage within

AR C it .- oo L. dladkamnn nasinmad mam o des 2E0 milac owo anrios st
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therefore, that 2t eny cone tlme there could be 24 YLCCs loaded end 24 ¥YLCDs in
ballast, BY medium-sized tankers loaded nd 82 inm ballast in the region. This
figure does not take into accouwnt the Hiddle East %raffic to Susz and emaller
toastal tenkers. On &ny one day there are, therefore, approximately 224 tankers
within the Fast African tegion.

}9. Iwportation of crude oil in the region iz as Follows:
fg}) Mogadishu - yearly aversge 300,000 tonnes from Irag
fby  Mombass - yearly average ¥, 000,000 bonnes from Middle East

{c) Dar ez Salaem vegrly aversge 1,600,000 Lonnes From Middle Eaat

(d) Haputo - yaarly averege 1,000,000 tonnes {approximately)
{e] Tamatpve - yearly average 430,000 tonnes froom Middle Faat
Total - &,%50,000 tonnes

No exportation of crude oil is carried put in the region.

§0. Comorps, Maurltiug and Seychelles jmport refined pil from refineries 1in - the
HMiddle Cast., Mauritius dimports 250,000 tonhes and  Seychalles 60,000 tonnes
annually. The imparts and exports of crude and fuel ail and cefined preduct= in the
region are shown in teble 2.

TankeT opeErationa

g1. During rormal opsrationa, oil tankera discherge into the gea a pertain  emount
of oil contained in the ballast and tapk washing water. OILPOL 54/89 stipulates
that the instantaneous rate of discharge from the cargo temk area of oil tankers
must nat excesed &0 litres per mile and the total quantity of oil discharqed during
ary ane ballast voyage must not exceed 1/15,000 of the totel caroo carrying capacity
(hereafter referred to as "Te"}. MARPOL 73/78 cets out the same discharge criteris
outside specisl arees, but the maximem quentity of oil permitted to be discharged
for new 0il tenkers has been reduced from 1/15,000 to 1/30,000 Te.

42. In order to comply with the requirements of OILPOL 54/6%, which are in force,
o0il tenkers should operzte with the Load-on-Top (LOT} procedurss. Through the use
of LOT the tank clesning residue (water and oil} is pumped into 2 holding tani.
Here the mixture is allowed to setile and the water is drewn off the bottem so that
orly all end a small anount of water remain in the tank. These coenselideted slope
are then iransferred ko a reception facility on zhare or combiped with the next
cargoi hence the term "|load-on-Top". In tha 1373 MHAS study, it was asmsumed that
8G per cent of the tanker fleel was opersting with LOT . At present all crude oil
tankers engaged on long haul voyages (voyages exceading 72 hours er 1,200 nautical
miles) shoyld opsrate with LOT, whereas tankers smgaged on short heul voyages may
not be able to do so0. It iz estimeted by the International Aszsociation of
Independent Tanker Owners (INTERTAMKO] thet long baul voyages (voyages axeceding T2
hours or 1,700 nguticsl milea? emd short haul voyeges constitute 35 per cent and 15
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Tablg 2 :+ Tanker ports of the region; imparts and exports

Coauntry Port Import  Import  Export  Export Export
{foreign] (locel {fareign) {loc. (to leand-locked
by sea) by esea) rountrisg’
Somalia Magad ishu c - SFO RP -
Berbera - RP - - -
Konya Mombaza C - SF0 RF RP/FR to Uganda
Tanzania Dar es ﬁal BEm c - SF0 RF C/P ta Zambia
fenzibar - Rp - - -
Tanga - RP - - -
Lindi - RP - - -
Mtwara - RP - - -
Mozambique Mapyto (Matola) c - SFO |, RP
Beira RP RP - - C/P to Zimbobwe
. from 1932
Uuelimane - RP - - -
Irhambene - RP - - -
Febana - RF - = -
Angoche - AP - - _
Mercala - RP - - -
Pemba - P - - -
Mocinba do Prais - RP - - -
Medagascar Toamasina C . - SF0 RE -
' Antseranana - : RP, - - - -
WNoay-Bé - AP - . - -
Mahejangz - RP - - -
Mozondava - RP - - -
Toliara - RP - - -
Mauritius Port Louia Hid - - - -
Eonaroe Marond RP - - - -
Maheli T = - - - -
Anjouan . RP RP - - -
Sevchelles Port vickopria RP - - - -
Note: ¢ - Crude 0il

RP — Rafined Products
85F0 ~ Surplus Fuel 0il
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a3, In this context the term LOT used iz intended to encompass  “retention an
board™ procedurea which invaolve decanting of dirty ballest water, tank washings,
transfer af oily residucg to slop tanks and discharge of decanted water intn  the
gea. The o0il in salcp tanks may or mey not be carTied as cargo for the subsegquent
voyage, but this is irrelevant to the asasgsment of operational discherges.

44, Annual crude imports for Esat and South AFrica are estimsted st spproximately
22 million tonnes, with countries in the East AFriean region accounting for
approximately 7 mt. It is not poeaible to determine the sources of the 15 mt of gil
imported by Svuth Africa; however for the purpose of thiz caleulation one could
asaume that st least B5 per cent (i.e., approximetely 13 mb) ia moved From the
Middle Epst for a kntal of 20 mt moving to East and South Afriea.

a5, Aasuming theb 50 per cent of the crude oil tanksrs an this route meet Lbhe
OILPIL 54/6% discharge criteris af 1/15,000 of the total carrying capacity and 25
per cent would discharge 1/7,500 (i.e. btwice the QILPOL 54/69 eriteria), in view of
the nature of the trade it could be conjectursd that 25 per cent of the vessels
employed might not conac lentiously practise retention-op-board techniquez specified
in the Lpad-on-Top procedurs and woeld discharge oil egual to 0.4 per cent of Te.
Anniel discherge af crude cil into the ses resulting fram the normal operation of
criede 0il tankers on thie roukte 1z estimated zs followe:

20mt X 6.50{10 mt} ¥ 1 = E6& tormes
15,000
0mk X0.25 (SmE) X 1 = Eﬁﬁhtnnnas

7,500

1]

20 mt X 0.25 (S mt) X 0.005 20,000 tornea
Sub-total = 21,700 tornnes {rownded)

86. Approximately 530 mt of oil per yesr is trenaported from the Middle East ports
to Western Europe, end North and South America of which it can be agoumed thet an
increasing share mowves through the enlarged Suez Canal fepproximately 100 mE), It
is assumed that in yiew of the nature of the trede and the length of the  voysga,
vesgele using this route are 1ikely to be frirly "clean ships" and, seecndly, are
more likely im the case of "dirty ships" to elean tanks and discharge contaminated
ballest prior to srriving in the Treqgion (s.g. of F Weet Africal. Lertsinly, bad
weather sonditions In the Aklantic may encourege clesning in the Weatern Indian
Grean; however, ships %that are likely to clean tanks end discharge contaminated
ballast in viclstion of internatioral rules would went to do g0 as sogon @ possible
after leaying discharge ports 8o aa to be clean and avaoilshle For, e.g., spot market
operations. Tharefore, 5 per cenk nf £he crode pil tanker= on this route are
pesumed to meet the OQIEPOL 58/69 discharge criterim of 1/7,500 Te}. It is ectimated
that vessels an thle long baul toute spend spproximately a quarter of the wvoyage
kime traversing the region.

47. In the light of the foregoing considerztion, the anmual discharge of crude ail
into the sgea resulting from the normzl operstion of crude oil tankers on thia roate
15 satimated a5 follows:
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50. For =afety reasans, fishing vessels very oflen hawve to carry large muantities
of water ballast in their fuel tapks and may be prore to discharge contaminated
ballest in atddition to normel discherge af oily bilue., There has been evidence that
fizhing veseels discharge oily bilge and other weste in or near the port eress of
Mombase, Der es Salasm, Maputo, Toamasinaz, Antseranana; Port Louis snd Port
Yictaria.

Related operations

51, Buring discharge in the tanker ports minor aceidents are known to happen.  All
mejor ports In the Tegion experience srcidentel discharges, though seldom, during
unloading operations. These are normelly caused py fractyred pipelines, lealdng
joints, flow-back in hoses, etc.

In Mombasa, for exomple, recorded spills have heen:
(gl 1979 - 2 tormes of crude into the harbour erez at a tanker terminsl;

(b} four ircidepts st the reflnery, which was comtained by the bundwall, caused by
a rupkure in one tank, the overflowing of one tank, and two cases of leaking
valves;

=) o gpill of about 200 gallons when a valve was  left partly open during =
diseharge operation;

{d) one spill of about 100 gallone of refined nil at cne loading berth due to - oil
in the hose vhen disconnecting. For spills recarded in Mapute, ses table 3.

53, A pore Serlious accident occurred in Mombzaa when the BRUTISH CAVALIER grounded
on the reefs in the epproaches to the harbour. An estimated geount of L00 tonnes of
crude oil leaked overboard and found itz way imtg the eld harbour area. In
Seychellgn, the R.F.A. ENNERDALE zenk in 197D carrying spproximstely 60,000 tannes
af oil. Though blewn apart to relesss the wil, five yesrs later 0il was =atill
sezping put of the wreck.

53, Other ports of the region have had similar aecidental gpillz during loading
and discharging aperstions. On 9 January 1981, s major spill occourted durind
discharge operations on the single mooring buoy system off Dar es Salam harfhour.
Figures quated indicated that an amowit of betwsen 50 to 100 tonnes of crude oil wes
lpst. It iE to be noted that this oil destroved a large area of mangroves to the
north-west of the harbour entrance.

Sa. It pan, therefore, be generally accepied that pollution jn harboyrs and their
approaches 13 caysad by the fullowlng:

(@} ‘tanker accidental spilla during loadipng and discharging gperations;

(b} aceldental =pills at reflnery starage tanks end tank forms;

{c) spills during bunkering operationa;

{d} deliberate dizeharge of ﬁily bilges inte harbour limits and near approaches;

fe) grounding, eollisiona or other acoidents.



-- Table 3 :

Dil spilis - Maputo Bay

Tonnage Year Date of 011 spilled
Ship/Fleg grosa bui 1t incident Type MQuantity Particulaers Investiget
Edinburgh/ LT 184 26-1F-18 Burnt oil Punped overboard Fined 53,1
Panama -
13- 1-79  Fuel nil 5 tone Leaks during Yeszsel wal
Lbunkering
Regis Trade/
Grasce o0Z6 1970 17~ 1-79 Burnt eil Pumped overboard Flned 30,1
Chuabe/ 439 1959 78 & 29-5-79 Fuel oil Damege to pipes Fined 30,
Faname caused by care- EFM warne
leszness of crew
Hatched je/ G103 1972 l-llrﬂﬂ. " Fuel pil Estape during Fined 5,0
Mozambigue supply
Anazes ¥/
Japan 394 1975 8-11-6@ . Fined 10,
Eyayoahi M./
Japan 254 1569 21-12-80._ Pumpad overboerd Fined 10,
Maine/ B35 1979 12- 2-01 Fuel oil Funped averboard Fined 10,
Hozambinue during supply
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Vizual obsgryation of ail

55. UOn 3 local flight from Grande Cemore to Anjodan on 2% October 1981, a total of
ten o0il slicks were vicible from the sir, three major trails extending from horizon
to horizon in & ME-SW diTection, and seyen of smaller dimensions. These oil slickg
are @een on practicslly every flight between the islands of Comoros. The mein
tanker rouls passes between the Islands of Comaros. These bankeTs are seen  every
day diascharging oil-contaminated ballast, This o0il eevers large areas of the ocean
botween and acpund the Islands. Tankers sre observed svery day, some within 2 mile
ef the shere end some further off, all pumping oily water aver the side. This oil
reschzs the reefs end the beaches in great quantity and =till in liquid fozm. The
geographical dlstribution oF oail =licks on the Indian Ocean as indicated by the
percentage of poeitive reports is shown inm Figures 6{p) to &(c).

£6. Along the coast of Somalis the oll pollution t8 mainly in the farm of terballs
deposited on the beschgs. These are ssen frequently and in large smounts. 0il
deposita are also experienced in the rest of the region but no record has been  kept
nf theae.

57. An 0il pollution survey of the Xenya beachea was rcerrvied out by the East
African D0i1 Refinery (EAOR) for the year 1973, It was Ffound that, in gereral, oil
pollution inside the bharbour, arising from either oil refinrery/oil  company
gperations or from other sources such as cargo veasels pumping bilges, has not been
gevere and has given no great ceuse For concern. However, pollution of the teaches
heg on several occEsions given rise bo coneiderable anxiety, in perticular on
account of its impact on the tourism indoetry.

58, The gurvey showed that in the majority of cases the pil on the beaches drrived
a2s solid, black, kar-like lumpe. Db only one eccasgion in 1977 was  liquid o4l
reportedly saen 15 km from the shore. The "tar balls™ ranged from golf ball size or
smaller up to almost footbell size an oceasions. The heavy pollution reported for
August of thet year was characterized by the presence of some very large flattened
lumps of soft tar, weighing up to 5 kg. Generally, the lumps were much smaller,
gbout 2 to 10 om in diameter. These wzre found on the high water mapk,

59. Nineteen cases of pollution were reported in 1573, Six cecurred during the NE
monsoan from November to Mareh, end thirtesn tock place during the 5E monsoon =eason
from April te ODctober. The pollution was reported as Pheavy" during the SE  monsoon
and as "slight" during the NE monscen. The survey, thaugh not ez tharough a3 the
EAOR would have liked, confirmed previous impressiong that pollution on the Kenyan
{amd possibly Tenzanian) coast is worse during the SE monsgerr. The oil pollutisn
wag evenly distributed to the north and to the zouth of Mombaza. However, bays such
g Malindi, partly sheltered from the south-sast, escape the frequent and heawy
pollution exparienced during this monsoeon.

é0,  Alr BUTVEYS revealed 1ittle, as the main pollutant — the far balle - are not
vigible from the air.

&l. It was concluded that the oil found on the beaches originasted from the large
spillagez of crude or fuel oll, which had besn in the sea long enough for the
lighter fractions preasent to evaporale and the beavy residue to becomes emulsiFied
with bthe sep-water under the gffect of wave action. Tar balls are formed in this
way and the whole process is estimated to btake several weehks.

F5 Muino tn the onshore component of bhe prevsiling winds and te the permanent 2
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Figurs &(c) :+ Average number of =mightings of oil slicks per 100 nautical
miles of ships' tracks in the Indisn Ocean
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in liguid form. The aclid nature of the pollution indicatea other sources of spill.
Thiz principle applies to all eountries in the region.

63, About 500 to 700 miles affshare lies ane of the busiest tanpksr routss in the
world zlong which laden crude carriers af all sizes up to half a million tons travel
from the Middle £ast loading peorts southwards around the African continent to
deliver their cargoes in Europe and Americe. Thess vesse=ls subsequently return in
ballast to reload end it is likely that most of the poliution on the coasts of the
region is caused by these tankera.

&4. The South Equstorizl Countsr Current alded by the MW nonscon carries some of
this polluticn eastwarde scross 300 mile= to 500 mileg of ocean to the west coasts
of the islands of Seychelles, ineluding the Awirante growp. Here alse tar balls
gnd, more Feequently, thin flakes of salid tar are found on the beaches during the
period Wovember to March. In Compros, where the tankers pass vary near to the
islands, the oil reachss the beach in liquid form almest every day of the year.

65. Dil pollution of the coasts of Kenya and Tanzania may be due to the
northward-Fflewing currents bringing the residue of tank washings to the shoreline of
these couniries. The esstward-flowing Counter Turtent brings the same product to
Seychelles and the Somall Current 1s responsible for the pollubion aff the cosst af
that ecountry, The Mozambigque Current with the freguent ecoestal counter current
ensures that this oil reasidue is deposited aleng the coest of Mozambique. Mauritius
and Madegascar sto, however, affectsd by ihe westward-flowing Equetorial Turrent
bringing the oil pollution from discharges of tankers bound for the Far East after
rounding the Cape of Good Hope.

66. The abeve canclusion is alss supported by the findings of the East African
Marine Fisheries Research Orgenizetion who, in 1972 end 1973, carried out
investigations in this fleld, The Annual Report of 1772 concludes that there is
fairly strong elrcumstantial evidence that dumping snd splllage of ail along the
international tenker routes between the Middls East and the Cape nf Good Hope sare
mainly responsible for the reginn's chronic oil pollution problen.

STATUS OF OIL POLLUTIOM CONTROL

'Legislatinn and redulation

67. The main porta of the region have over the years produced 2 nueber of
regulations in respect of oil polletion in harbour arees, Most of these are
outdated apd deal largely with punitive actions in cases of dizcharge aFf gil or oily
residuee in harbour limits and territerial waters.

68, Part authorities are the executive agencissa in dealing with oil pollutlon
within harbour limits. GOukbside these limitz thers are no elear indications of
responaibilities except in ¥enya.

£9, Tre reason for the lack of executive agencies for areas outeide barbour 1imits
ig due mostly to tha Fact that no major eccidents have yet ocourred in the region
caualng ®major oil gspills affecting the coast of one or more countries, However,
because of the increase ln tanker traffic, some countriea like Yenya, Mauritius,

1y —-fLr1 il Al pmmne i ime Aan antinn
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70. The present national laws of most countries of the rcegion desl therefore with
harbour limit= of major ports and in some cases territorial eeas. The followlng is
an exampie of national pollution reguilations that are limited in scope:

"Il est interditz

- De jeter des terres, des gscarbilles, des décombres, des ordures
o des matidres gquelconquee dans lea eaux du pork;

- De rejeter & la mer, & 1'intérieur des limites du port les résidua
et le= eaux de nettoyage des cales ek zoutes des pavires ayant
contenu des huiles végétales ou pindrales;

- De yerser dans les limites du port des liquidea inselubres et
inflamm=bles ou salissants;

- De faire des dépots guelcongues sur leg partigs des quais réservés
4 la circuletion; '

- Do circuler sur les parties interdites des guets, terre-pleins,
dlyuess

- D'puvrir un chantier & l'intdrieur de 1'enceinte du port sans
1'accord de 1'sutorits portuaire;

- [ ramasser ded coguillages sur les ouvrages quels qu'ils soient,
sauf gutorisation perticulidres de 1'sutorite portusire.”

71. In other countries, nmo special regulations exist in respect of pollution
caused Dby pil exploration, and existing reguletions desl mostly with herbour limits
and areas of up to 100 miles affshore such as %the Kenya Merchant Shipping
Regulation, Part XI, Pollution. The Seychelles Harbour Subsidiary Regulationg,
Sections 17 ko 19: the Petroleum Mining {(Pollution Comtrol) ARet, 1975; the
Mecitime Zones Act, 1997; the Merchant Shipping {0il pollutien} (Seychelliea) Order
1975 are .existing regulations in  Seychelles in respect of harbour  limits,
territorial waters, Exclusive Economic 7Zone f{E.E.Z.} limits and nil exploration
control. The Tanzanian Harbour Regulstiocns deal with harbour limits, reference
Tanzania Merchent Shipping Act 1967, paragraphs 32 and 311, and the East African
Harbour Regulakions 1970.

72. The Mauritius Poris Aotk 1775 provides for manslement and contrel of pellution
within harbowr limits and terrvitorial wakters. The Maritime Zones Bcts 1977,
sppendix 'E', provides for management beyond the 12 miles terriborial water limit of
the outer adge oF the conkinental shelf gr uvp to 200 mjiles Fram Ehe bageline - the
E.E.Z. Limit.

0il spill Tesponge equipment

73. In order to combat oil pellution in the area, the mainm portas hold limited
atocks of equipment and dispersant as shown below:



Somalia i

Kenya

Tanzania =

Mozambigue:

Madegascer:

Comoroz H

Mayritius :

Seychalles:

- T4 -

Mil

Mombase

Port Authpority - 1 Sea-psck flpating boom of 1,500 metres, 200
litres of dispersent at Port Authority Jetty and 2 tonpes in
storage, 12 porteble spraye of 20 litres esch, 1 skimmer of 20
kors capacity =nd gne barge of 200 tonse. In addition, the Fort
Authority is acquiring & tug before the end of 1981 equipped with
pil pollution combsting equipment of 24 tons eapacity  for
dispersant and 2 spray nozzles.

Refinery - 200 plastic baﬁé, 4 tornes of sand and 200 litres of
dispersant.

Dar 2s 5alaam

Port Autbarity - 1 skimmer of 20 tons capacity (out of order), 1
sea-pack  floating boom f{out of order}, one hundred 200-iitre
drum= of disperssant.

Refinery - mil.

Maputo

Mil. In csge of spills in the harbour, the fire brigade is
called in to assist.

Refinary - nil.

Toamasina

Port Authority - 400 litres dlspersant gnd one pump,
Rafinery - nil.

Grande Comore, Huﬁeli and Anjauan

Ports - nil.

Storage tenks - nil.

Port Louis

Port — nil, Now planning te sst up a pollotion combat unift. Mot
finalized,

Tank farm - nil.
Port Vietoria.

Port - 2 units with foam compound monitors, one on tug and one
portable. 1,500 litres of dispersant.
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Contingency planning

74. In the whole regich the Port of Mombase alone has a farmulated contingency
plan in case of oil pollutien. Mozambigue, Mauritius end Seychellss are proposing
to produce s contingency plen bubk reguire expert advice on equipment .apd personnel,
The other countries have not yet decided Eo deyelop a plan despite expressed
intersgt: either they could not afford the eguipment required or they needed expert
gdvice. Hozerbique is programming an anti-polluticn unit with contingency plan  for
Meputp in 1983 and for GSofala (Reira) and Necula in 1983 end 1284 respectively.
Assietence has been requasted from IMO For this purpases.

75, The Mombasa Contingency Plan is owstlined in a decument produced by the
fational Envirenment Secratariat entitled "The HNatipnal Martine Anti-Follutlon
Eommittee™,  This iz 2 cemmittee consisting of a2 chairmen (Kenya Porta Autharity in
Mombasal, a vice-chairmen {of the Netional Envircnment Secretariat in  Nailrobhi}, a

gecretery (Kenya Porte Authority in Mombasal, and members of different govermment
' departments and the oil refinery. The Chairman iz ales the Marins Pollution Contraol
Officer =hd the Vice-Chairman the MNational 0il Pollutien Fxecotive. Tha
hesdouarters of the Nationgl 0il Pollution Centre is gituwated in Moirebi and for
major 8pills will be transferred to Mombaga. There are two main action plans, oOne
for the Mombaze harbour grea called the "Kilindini 0il Spill Contipgency Flen™ and
ore for the coastal aree called the "Kenyz Coast Dil 5Spill Contingency Plan®.

76. The "Kilindinl 081 Spill Contingency Plen™ deals with actions to he taken at
the two areas most vulnerable te oil spills, viz. the Kipevu Uil Terminal and the
Shimanzi 0i1 Terminal. Dther gzreas of the harbour are  alasn taken  inko
consideration.

¥7.  The "fenys Coast 0il Spill Contingency Plan™ deals with three 1evelzs of
pollutien: Lkhe "chronic pollution® which ia meinly of tarry lumpe found on beaches;
the "Mamzll spill" whieh ip spills of up to 50 konnes of pil; and the "large spills"
of oyar 50 tonnes.

78. A list of equipment to be provided and their locetions are laid down togethaer
with ather egquipment that cen be made use of, such as planes for spraying, harbour
and eommercial vessels far transport and the asaigrment of zpecisl emergency radie
Frequencies. '

72. Apert from Kenys whers the Marine Anti-Poilution Committee was formed in 1977,
there ate nog neticnal ingtitutions clearly respansible far anti-oll  pollutinn
activities. In 811 cases, the Port Authority with the sssistabee of the navy and
other govermment departments carry ouk cleaning operations on en ad hoc besis.

BO0. It can be said, thersfore, that in certain cases, with the exception of Kenya,
there is no established lsad egency or npationel inetitution entrusted with the
responsibility for  response te marine spillage incidente or the threat of spillage
in the harbgur and coastal areas.

Al1. There is practically no surveillance for marine pollution or it is rarried out
gimply on 8n ad hoc basias, It is, therefore, difficult to determine the origin of
pil after it hes been deposlted for some time an the beaches.

82. Many parts have ne pil spill response equipment availsble or inm working order
tn deal with small-scale haebour pil pollution and large-scale cosatal pollutien.
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{a} establish formal procedures For uge of rescurces from other government
departments or other agencies in the event of an oil spillj '

(b tn outline the responsibilities of each department and ita peracnnel;
{c} to provide availsble equipment and means of transport;

{d} to eo-ordinate all activitles in & central focal point;

{e) to introduce preventive measures.

g4, Mational or local port contingency plans will be abls to deal with meost small
spille, and sgome of medlum pize. For a major spill which ozn be caused by
collislons et sea involving one large tanker, stranding on reefs within the region
of explosiona resulting in damage bo the tapker, no one country in the area will be
able to combet the pellubion successFully, The possibility of such a mishep
gbviously exista and with the main flow of the Indian Dcean Currents first towards
the land and then parallel to it, & vast areg could ke affected. Furthermorse, the
sguthern area is subject to eyclomes for four month= of the yesr and vesssls are
thug exposed to severe weathsr conditions.

85, Having established national ecantingency plame in 811 countriss of the regien
in line with lopal requirements and bearing in mind the vost area ta bs covered, the
long distanceg between portz znd the limited amount of rezources available, ik is
recommended thst a Regional Cootingensy Plan be estzblished, the besie elements of
which ehould include those developed by IMO (see annex I).

0il pollution preventicon and internatiomal ragulation

B&. Though the ail pollution preblems of the Western Indian Ocean are regional in
character, thay inevitably take an iInternatisnal dimension sihce any action to
control such pollution involyes actiona not only by the regionsl States but alse
international shipping intereste and other countries.

B7. In this respect, countries of the region firmly believe that prevention is
better tham cure, Prevention obviously involves other countries engaged in the
transzportation of nil, while the cure chiefly involves countries of the reglon.
Sines most of the pollution is caused by forsign tenkers wsing the tanker ruutes
Middle £ast to the Caps, to the Suez Canal, te the Far East and the Cape to the Far
East, 1t iz suggested thet the soress delineated in Flgure I hecome an
‘wil-discharge-free zone, by the procedures laid dewn in MARPDL, 1973.

g8. The International Conventions relating to pollution of the ses by 01l should
be studied rarefully by the Statcs of the region. Assistance will be required to
outline the meaninges ofF these corwentions with the advantages to the perticipsnts
arel national contributionz expscted Fram tham.

g9, The "OILPOL Convention of 1954" prohibitad discharges of oily nixturse in
excoss of & specified concentration withim 30 miles of & poast. O0ILPOL 54/62
created additismal prohibited zones, prohibited discharges of the specifisd mixtures
by new ships, and lowered the tonnages of vessels covered by the Convention. QGILPOL
s4/62, however, zllowed diecharges in "speeial circumstances", such as  where thers
wnr = lack of aporooriate shore treception facilitles. As there are practiczlly no
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ecould be met in practice by the "Load-on-Top® aystem which permits dirty water to be
placed into slop tanks for gravity separation prior to discharge. DOIL 54/69 allows
discharge anly (1) when en route; (2) when the rate of digcharge does not excoed g
given eoncentrstion; (3} when the Eotal wvolume of pil i1s less than & stated
percentage of the totel cargo, and {4) when mere than 30 miles from the nearest
lend. In eddition, the total quantity ef oil which may be discharged by o tanker on
a ballast vayage must not exceed 1/15,000 of the totsl cargo-careying capanity,
MSRPOL 73/78 deals with location and limitation of eize of tapks. “MARPOL 73/78r,
upon antry into force, will superseds OILPOL 54/89. Thia is therefore the
cenvention which 1s of greatest inkerest to the region. Among other edvantages it
halves the maximnm permissible discharge; it remirex tha installatien of 0il
dissharge manditoring end control ayvetem, adequate slop tanks for L.0.T, operations,
and seqregated ballest tanks faor new tankers of over 70,000 dwt. There iz also the
procedure to sdopt “special areas" whare even stricter prohibitions on the diacharge
af @il are gpplied. 1t should be noted thet MARPOL 73 has been amended by the
MARPOL Protocol of 1978 and therefore Gavernments sheuld address themselves to  this

“ingtrument when congidering ratificetion and implementation.

9., The other canventions such as Civil Lisbility (CLCY, Intermatipnal Fund {FLIND}
and posaibly Intervention on the High Seas are of importance to these countries.
S0LAS 1974 is cbviouwsly g primary requirement &8 this deals with the safety af the
veseel. It has been noted thet most States of the region have not rgtified any of
the above conventiona. Henva and Medagascar however have ratified mpat. Seyrhelles
has =still not ascerteined whether the Devolubion Agreement spplies to  IMOD
Conventions ratified by the United Kingdom before independence in 1976, Conventions
ratified to dete are shown in teble 4.

CONCLUSIONS AND RECOMMENDATIONS

9l. Although this report ia only a hbrief swucvey of Gthe mein s=ources of o0il
pollutinn agnd the status of oil pollution prevention and control in the region, it
is posgible to draw perticent conclusiens and make recommendstions for future
activities within the framework af the development of an actiom plan For the

. prokection of the marine envircnment af the raglon.

o2, It ia eyident that the countries of the region are sufferlog to 2 greaker or
lesser degree from the effects of chironie oll pollutlon as a result of the discharge
of pily residues frem tankers traversing the region to and from the Middle East area
in the Western Indian Meean. In edditiaon, there iz evidence of oil pollubion caused
by local tenker and general cargo traffic due in part to the lack of adequate oily
wozke receptign facilities in ports and inadequate local regulations, surveillance
and control,

93. The countries of the region ere also at risk from pollution ceused by maritime
accidenta, both aon the high sess and inshore, and during related terminsl =nd port
pperations. There igs in general an acute Iack of national eil spill contingency
planning backed up by the existence of ail spill response saquipment, materisl and
trained perzomnel.

4. Taking into account this noeessarily preliminary assessment’ of tha problems
tredted in this Report, the following recosmendetions could be made.
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Table & : Main IMD Cenventlons relating to pollution of the ses by eil

(as at 28 April 1982}

=
[Tal
= Ameadrnents = >
c =
u| | = = il
= — L] [=y] -
T = - [ m
= = = i
'} — o = = —
— 4+~ F — il 7] il
o W FE m - | = =
o -t aom o o ) i w _l &=
15 I = v o e 11 H fn| ta
1T o ] oo c = =a] = = o
= I IR — = =t = = H = —
= i — L — r = ch fop =} — -
o E o -~ I~ r-. [F=] M O3 5] . |
m - T m m [ ] m m wie | m m fa]
— e -t ™ — [ | — — O - — £
CAMOROZ
KENY A a H P p =
| _MmApaGAs AR " 5 5 R
] HHEHITIUS
07 AMBETILE
SEYCHELLES 1 % X X R
SOpeLIA [~
TARNZANIA
Motga: R - Ratifliag
' 5 - Slgnatory-nct yet ratified
P - In process of Batificatian
¥ - The Seychellss Govsrnmant to cetermnnsif the

Davolution Agreemant applies.




- 3% -

ghould be taken to ratify and implement international conventions relating to the
protection of the marine envirorment, in partieular those listed in table 4,
Several of the countries of the reqgion may requirs techrical aggistance from IMD in
thi= task.

2. The countries of the regicn which have not already done so should develep
national @il gpill csontingency plans which should irelude the basic elements
mentioned in anmex II. It will be essential for those Goverrments reguiring it to
zeek Ekechnical advice in carrving out an esercilae of this nature, Suych advice will
be needed to determine the appropriate equipment and material requirements taking
ints account lacsl conditiona.

7. The Gaverrments of the region should make a2 concerted effort to develop
regional co-operetive arrangements for cambating oil pollublon and consider the
desirabllity and feasibility of establishing reglonel and/or  subregional techrical
unita for its implementation. Such regional contingency plans should contain the
bazic elements mentioned in annex I.

23, Netional zeminars and workshops on oil pollotisn preventicn, contrel and
conbating should be reqularly convened and organized to provide the necesssry
training to epable all levels of personnel within the country to play their
respective role in the response to an 0il pollution emergency.

99. The opipion and advice of IND may be sought inm eonnection with  Ehe
desirability and feasibility of designating the marime envirorment of the raqion as
a "Specisl ares" under the Intermationel Convention for the Prevention ¢f Pollutisn
from Shipa (MARPOL 73/78) taking intv sccount the oresnographical and ecological
conditiens of the regfon and the cheracter of the meritime traffic.

100. The Govermments shpuld co-operats in the determingtion and protection of
marine sand coastal areas that are particularly vulnerable %o pellution from oil
exploration, production and irasnaport.
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Annex I
FRAMEWORY FOR REGIOMNAE MARINE CQIL SPILL COMTINGEMNCY PLAM

Introduckion

This framework is intended to jidentify those elements which should be  included
in a Regional Contingengy Plen in order to ensure that gereral sgreemsnts betwecn
Govermments to co-pperate in combating wil pollution ere glven effect et the
operational level. This framework therefare should he considered as complementary
to eny existing regional, subregional or bilsteral inter-govermmental egreement,
which may exiet and which normally sets cut in genersl terms the cbligationa of
Covernpmentsa to co-cperata with each other,

The Plan presupposss that sach State, which would participate in a Regional
Contingency Plan, would heve developed and implemented a detgiled natinnal oil spill
cantingency plan which ie the sine qua non for regionsl co-operation, Thess plans
should be drawn up in close consultation with the eil industry which can provide
technical expertise in risk assessment, behaviocur on the see of likely pollutants,
pogsible methods of trestment end avellability of indostry il =pill respohse
equipment.

¥hi 1st cach nationgl plan will differ in details, they should follow the =ame
general principles, particularly with regard to the size of oil epill which can be
effectively deslt with at the national level {mee section on Reparting and Alerting
Mechanism). ' '

Definition of geographical sreafe) end division of responsibility

Trne geographical sres covered by the Plen should be ciearly defined, either by
use of suitshly annotated mape of the region atteched ic the Plan, or by use of
latitude and longitude co-ordinates. ' ) '

Within khe region, =areas should be clearly defiped, preferebly on the
aforementioned map, in which individual 5tates or severzl Statea joimtly, wmay be
respensible for taking actlons such a&s surveillance, reporting and subsequent
activities.

Co-operation between participating goverpments

Thiz Plan i=s intended to  estzbiish the Fromewsrk within which Governments
co-operate to facilitate the obperational aspects eil spill surveillenes  and
cesponse.  This pan  include, byt is not  limited %o, bilateral or subregional
arrangements to optimize the use of vessels, aircraft and oil =pill  response
eou i pment g ayreemsnt on the essumption of the lead rols by the State in whose
waters a pollution incident cecurs; identification of priority coestazal and sea

T--1 smemobdicn dn o oar avarflvian of. the territory of pther States and the
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Reporting and alerting mechanism

The Plan must include, as an annex, agreed lists For each individual State,
deteiling the imdividuals assighed responsibility under the national plan. This
annex shouwld identify personnel and their alternates with telephone and/or telex
numberg which mu=k be aveilable on 2 24 hour besis. It ls recommended that wherever
pogeible existlng feeilities be wtilized, such as Defence end Police Headquaerters,
to receive and disseminate reporis. & typical format is shaown below.

Methods of comfunication must be agreed to ensure a free flow of ipformation
between Goverrmants as the incident develeops, including a format for reguesting,
uffering and aceepting sssistance. To facilltate radic comunicztionz, prior
agreement belween Govermments on the assigmment of specific operating frecuencles
for operational tesponse to an oil spill, iz essential. Fimancial implications must
bg agreed and gcpepted by those involved and this detasiled in the Plan.

When a spill occurs, the responeible Govermment must  immediately inform
neighbouring States 1f it appears likely thet the spill may threatan their ses asreas
end ehorelines, giving a® mueh detail as pessible end should incloede date, time,
position, type and amount of woil spilled, the prevailing and foregest weather
conditiona and proposed actione. As the situstion develops, informstion to these
States must be updaled continuously, and a regular synopgis provided to keep them
infermed. Typical formats for reporting and updating zra shown below.

Tha spill must be trecked from the gir 2% soon es possible, 1ts movement
menitored and the relevant informetion diaseminated to enablz adjacent Governments
to assess whether any additionel surveillance will be required and any response
operations necessary. :

Logistica and administratich

It ig vital far the implementetion of a Regional Contingeney Flan to be able to
move gquipment, materisls and personngl to the places where needed without undue
delay of formality. It is fherefors essential that each State partleipating in the
Regional Contingency Plan make administretive arrangements io expedite customs,
immigration and other control of  materiel and perssnnel entering or leaving its
territory for the purposes of assisting 1t or another Skate ip combating oil
pollution ar the threat thereof. ' .

Getails oF such arrangements should be included in the Regional Contingency
Plan and promulgated o all States participesting in the Flan apd to international
organizationz pr ather Stetes, which may be called wpan to espist in the sase ef an
o011 pollution incident. Such details ghould include tho egoentizl information which
1s required by the appropriste national authority (customs, immigration, ete.) in
opder to fapilitate specisl artangevents. Jdeally, such arrengements should include
proviglons for the rapid granting of entry vises as well as the temporary
impartation of oil gplil clean-up equipment and materisl frees of duty or import
taxes.,

Each State shoyld maintain individuwsl records of action taken end equipment and
other respurces used to respond to the ineident., Such records mey take the form of
a cheonelogical eummary and a cost anglysis of equipment and manpowar resources
agaigned, incloding sssociated transportation coseta.

Identification of the nature and degree of active co-opesration
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fa) Mutual reporting of spills

Agreement on and method of mutuel reporting of spills which threaten any State
in the region is mandatory. Such reperts can be scouired from aireraft and ships
oparating in the area and transmitted to the appropriste national reperting svstem.
fny routine surveillance being cerried out by States will be of great benefit in
rapid identification of 2 spillage and Immediate response.

{b] Observation and prediction of spill behavicur and movement

hyzilable metenralonical and hydrographic data should be analyaed to give rough

early predictions of genersl epill movement. More sophisticafed splll movemsant

prediction methods may be used subsequently. However, visuzl observetlon of any

eptll is essential and the responalble individual wunder the appropriate national

plan should wse thosa Tesources already identified, such as charter, military or

.civil aircraft for surveillance. It 1s eseentlal thet the results of such
chservations end prediction be transmitted ko other Govermments which may be

affected by the spilled oil until it no langer threaetens any State in the reoion.

(o) Asasistance in combating spills

The State in which the apill ocours will sssume the lead role and be Inditially
regponsible for =1l the actians tsken relsted to both tracking the spill and any
response necegsary. The basis on which responbility is transferred From one JState
to another must be laid down  in the Plan. Any State involved may escalste the
response activities to call wpon assistance from other States within the region oI
from GStates ar orgsnizetions owtside the region.  An inventory of resources
gvailabie =hauld be compiled from the informeatlon in nationsl contingency plans  for
the region and annexed o the Plen. Private and Covermment resources outside the
vegion which may be readily availabls, should alsn be identified in this annex. All
States mainkain dizcretion over the provision af their netionsl resources.

(d} Jaint contingeney plans

Regicnal Contingemcy Plans, when nog central secretariat is  available, must
_emain simple and masy %to operate. Within the overall fremework, subregionsl or
bilatersl agresments may be prepared by those States in close prowimity. Llevels aof
resporae will very with sach incident. However, mechanisms are ragquired to permit
activation by stages on e set of pre-arranged signals and to identify how States may
initizte such action.

Rescurces reguired to implement regional plans

It is assumed that each netional plan will meke previgion For the supply of
adegquate resources to deal with spills of up to 500 berrels of oil in jits waters.

Tha totality of combined national resources within a region may well Le Found
still to fall short of what is desired. It may, therefore, be necessary Lo agres
upon an increase in individual hoelding or, elternetively, make serrangements to
maintain a common supplemental bolding or stockpile of eguipment.

It should be borne in mind that it may not be possible to mount & fully
gffective response to the maximum credible spill, o.g. the total loss of an oil
tanker and its cargo or from offshore exploration end production activities,
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Review and update of the oplan

The Plan shouyld be reviewed on a pericdic basiz to incorporste experience
gained from reqular eXercises and ackual ineidents in the region, Perladic gpdates
of Facal point contacts and equipment inventories should be made, uging %he
information provided by individual States.

REPORTING AND ALTERTING MECHAMISM - A TYPICAL FORMAT

Country Natianal Focal Palnt Telex , Telephone No
Eden Mr. A. Polluter 0FZ-543 &75 BY10
Ruritania Cdr. I.M. Ready 617-531 B84 5172
Paradise Capt. I. Tipple 457521 Ta6 8130
Erewhan Mr. C. Leanszes a1-248 435 7341
Shangri-la Mr. A. Brip 047-241 8251
Hispaniola Cept. B. Courageaus 013z JE352

£1 Darads Eng. B. Dlgger 677 5411

FOLREP Format (1)

From: {Stete requesting the alert}
To ¢ (Ffocal Point in neighbouring State)

POLREP number (sequential number of report) (Brief title of the incident
including source or potential source, location and time of incident)}

1, Situstion {provide full detzila of the incident 2= known)

2. Action Teken (describe the ection taken initially, or since lsst report, in
respansa to the discharge or threst)

3, Future Plan (describe the setion contempleted in reeponge to the discharge or
threat)

4. Assisbance Reguesisd {idantify aseistonce desired by particular Stete)

5. Alert {a) identlfy State to whom %the elert is +to be re-oddresszed, (bl
advlasing Flsg State following message guste - unguote

o a ~ e .- r L Ut - U, [——) |
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POLREP Format (27

Erewhon
Eden, Ruritania and Parsdize

FOLREF NR1 Fire Tank Vessel Neversink (flag) 13-20 N, 50-03 W approximately
013300 GHT

Situstion

{a} OQLD40R EMT Meverszink reported to Momsuch, Erewhon, experiencing fire im
eng ine-roou, veszel dizabled & adrift. Cargo 700,000 barrels crude
0il {origin unknown}.

'{b) Presenmtly no repest no discharge.

{c} Weather: Wind from ME 25-30 kio Seas MNE 10-12 {t. Owvercast Im rain.
Farecast unchanged. -

Action Teken

{a) Erewhon national oil apill contingency plzn ackivated.

{b} Alerted Eden, Ruritania and Paradigae.

Future Plan

(a) Dispateh aircraft Lo investigate when weether euitable.

‘b} Maintain cloze liaison with Meversink to dstarmine developments.
(e} Keep appropriate States informed.

hssistence Requested

{e)] FRequest Matlonal Authurit¥ Eden provide 2,000 ft inshore boom.

(b) Request sslvage company place emergency pumping system on standby.

Alert

{2} Re-addvess this messsge to Shengri-ls, Hispsniola, E1 Doradn,

th) Advise Flag State Ffollowing OQwote Tenk vessel Neversink  reports
angine—-room fire ot 010300 GMT, loeation 13-Z20 W, 50-00 W, 700,000
barrels plus bupker oil on boatrd. Presently no discharge. Request name
and econtact polnts of owngrs unguote.

Status of S5ituvation. Cage pending.
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dnrex 11
FRAMEWORK FOR A WNATIOMAL MARINE POLLUTIOM COMTINGEMCY PLANM

General

Tha dengity of marine treffic, espenially eil tenkers, in cloze proximity and
particularly off the Sauth Coasst, presents a feirly high tisk af marine pollutian
from collisians, stranding and oather marine acctdenta.  Such pollution can threaten
amenity beaches, a3sa hirds, marine 1ife in the lnter-tidal zones and the fishery
with subsequent loss of revenue and protein sources.

Scope and inkroduction

Thie plan is intended tu delineata responsihilities for the operational
response Yo marlne ineidents which eould result in spllleqe of ail or other roxilaus
materials into the waters. 5Such waters are defined in the Maritime Zones Law and
the Territorigl Seas Act. A central agency or body {e.g- the Directorate of
Merchont Shipping) should hayve lead agency responsibility for any  incidents
involving ehipping and is empawered by law to inmterveneg apd take whatever measures
are deemed neceesary to prevent pollution gr to expeadite the Flow of marine braffie
wher &n grcident oecurs.

Thig plan provides the framewark of ceo-ordination of an inteqgreted responee by
goverhment agencies to protect the enviromment from the deleterious affects of
peilution from spillages of oil or other noxicus substances, It is intended to
promote the dovelopment of local plans in the mejor ports to respond Lo such
incidenta,

The objectives of this plan arei

1. To develop appropriatc systeme far the detection and reporting of spillages of
cil or other moxiouws meteriola or of ingidents related to the operation af
shipping which could result in such a apillege.

2. To egnsura prompt response io made to either prevent pollution or to  restrict
the spread of the contanibants.

3. o enoure that adequate protection 1s provided for the public heelth and
welfare and the marine environment.

4. Tg enzure that the correct response techniques are uwsed to clsan up the
pollution and that dispossl of recovercd preduct is carrded oubk in an
envirommentally accaptable manner.

3. 1o ensure that complete ard sccurate records are mainteined of all expenditures
to facilifate cost recovery,
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required

ko support the actions pf the Tesponzible central body; e.g. the Directorate of

Merchank Shipping:

The Ports Authority:

The Defence Force;

The Minlkskry Responsible For Health, Agriculfure and Environment:

The Petrelevm Carpurstion:

The Minigtry of Foreiyn Affairs;

The Miniatry of Fisheriss;

The Police Foree.

Notjifimation and slerting procedures

When an ineident occups which could reselt in marine pollution, or there is

ackual spillzge

an

af oil, this shoovld be reported to the Communications Centre who

will advise Firstly ths Megchant Marine Departmznt for sction, and other depertments

far infommation, in eccordance with the followisg schema:

TYPILEAL OIL SPILL RESPONSE GRGANIZATION

Coverrment Minister
or Committes

The reporfis may

glec be made to

futhority who will then relasy the

dissemination.

On-scene
Commander
Information/
Przes Officer
Publiic YWorks Marine/Harbour Fisheriea/ Tourism Patrolets
Department Master Depertment Envirorment Department Industry
Copartment
External Legal
Affairs Department

the nearest Port Authority ar Civil Aviation
Communicetions Centre

repctrt fto the

for
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Droanizekion

The Director of Merchant Marine has the overall responsibility of ensuring that
the appropriate response is made to eny incident in tne waters. He will direct the
various adpects of the operation and will be asaisted by the Director of the Harine
Mollution Authority, who will be the on-gite representative for the Merchant Maring
Ospartment and act to co-ordinate all ectivitiea. He will pass regular situation
reports to the Communications Centre and will also relsy requests for additional
resourcea through this Centra,

The Ports Authority Master Attemdant and his staff are sppointed =23 Pollution
Prevention Officeras end will lead initial response te incidents within the port
limits; Lif additional sssistance lg required they shouold reguest thig  through the
Merine Pollution Authority.

The designated pnllutiun prevention officers Are responsible for:

{my directing the employment of meeded resources for prevention of pollution,
contaimment, cleen-up and diapasal of sny pollutants and restorstion of the
gite;

(o) providing a Focal point of information For all sgencies concernod:

{e) preparing cost analyses and & detailed report cavering sll aspects of the
apill: and

(d) collecking sample= for povaible analysis.

The Defence or Police Ferce will make the facilities of the Commumicationg
Centre s£vajilable to receive and disseminate report= of marine ascoidentas or
pollutien. If it is deemed peceesary one or mare paktrol craft will be dispatched to
the incident =zite to 8ct == the Op-scene command centre with the mandate to
intervene if gop ordered by the Minlster of Trade and Shipping.

The Deferce Foree will provide Fixed-wing aircreft oar helicopters to conduct
sipveillance eor provide logistic support in movement of aen and materials to the
incident site. They will also pravide a ground to air commumications: link at  the
gite far usa by the Dnh-Scene {o-ordinator,

The Ports Authority will provids tugs and poilutlon control equipment at  the
ipeident =ite and, iF Feguired, will rig ane or more tugs with dispersant spraying
agquipment .

The Petroleum Corpotation will peovide tankers or tank bargss for storege of
recoverad nil of ail in water emulsions and will arrange for starage and eventual
digppaal of recovered oil,

The Ministry of Foreign Affairs will be responsible For &Il negotiation with
the wesael and cargo owners aznd itsurers and will alsoc conduct all negokistions
regarding compensation and indemnification.

The Winistry of Fisberies will provide zclentific advice ko the Directer of
Merchant Marine reqerding species at risk, shore-line sensitivity, use of dispersent

chemicals, bozeh cleaning methods, ste.

4 fina? ~roneiderati;n ia the strzamlining of administative procedures such  8s
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cleared for landipg and delivary. In tpo many cases expenalve and specialirzed
equipment has been held up at the airport because of customs Formalities: aeireraft
bringing technical ewparts haye been unable te ebtain landing clearances, ar the
experts have been delayed in immigration because of wvisa regquirements. Countries
should establish the necessary legislstion to ensure spesdy and simple entry of the
resources required for polluiion response in the svent of marine emsrgency.

In order to facilitete the forsgoing divigion of teaks the Marine Pollution
ABubherity will form an Advisary Commitiee with reppesentation from 3all these
agencies. Thie Committee will formulate procedures for provielun of resources and
technicsl assistsnce and will deal with the verious gdpinistrative and logistic
problems which can be Foreseen.

Spill control and clean-up progedures

An moourate sssessment of g eplll dinmcident is  essential befora appropriate
gpill controls =nd clean-up procedures can be implemented. Generally, contaimrment
and recgyery arae preferred; but in some instarces it may be nesceszsery to uae
wizperaagnt chemivelg, Detsils of these werjous methods of pil gpill clesn-up may be
found im Part IV of the IMD Mameel on Qil Pollution, '"PFractical information on
means of dealing with gil spillages" ard the Cansedian publicabtion "The Baszics of (il
Spill Cleanup”.

In most instances, it will become necesasary to remove oil and pily debris  from
beach aress and  the water surfaces within bave, lagrops, etc. Some fonsiderabion
ghauld he given to methodz of removal of woiled beseh material end the poasible
future erpsion in the coastsl Zopes. Experience inm many spille srfpund the world has
beer Ehat it 1s fregaently necessary to rezplece eny coiled beach material snd sams
kncwledge of the zediment trenspart processes in the coastal zoies would be of great
velue in ensuring that minimal demage is csused during olean-up ogperations. A
further aspect i3 that of disposal of the giled sand ang debrie. Wikh the high
ambient :emperatures which prevail in moet af the develaping countries, both  Land
farming and sanitary land Fill operations would appesr to be envirvoomentally
scceptan e dizsposal methads. However, some preliminary studies wauld be required to
datermine whether digposal altes are adjacent to waber course:x ar if there iz B
danger of oil leaching back Into the marine enviranment,

Disposal nf contasminants

Disposal af recovered o0il az apposed to oily debris 1z a particularly difficult
prablem and it would he desirable to plan an excavation of disposal pits cloge to
the shgreline which could be lined with plastic and used as tamporary siorage until
such time as arrsngements can be made to transport the oil %o = refinery or
proceasing Facility.

Arrangements should te made far reception, storage and disposal af recovered
ail ar gil in water smulsions. Pepending on the type of oil, e.g. crude, refiped or
resldusl, it esn be atored, separated and mither refined or sold as fuel. With
teqgard tp contaminated debris, this can be disposed of by burning or burying.
Technical assistance should be obtained from the appropriate officisls of tha
Enviropment, Heslth sy Agriculture Departments or Mindstry of Fisheries in the
selection of disposal aites close to the shoreline resources.
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PUBLICATIDNS IN THE UNWEP REGIOMAL SEAS REPORTS AND STUDIES SERIES
IMEP Achicsvements wnd plénned Jdevelopment of UMEF's Reglional Seas
Frogramme &nd vumpareble programmes sponsored by other bodies. {19827

UNIPO/URER: Survey of marine pullutents From industrial sources in the West
and Centrel African reglon. {1982)

UNESCO/UMEP:  River inpots to the West and Tenkrsl  Africen  merine
envirorment. {1282)

IMCD/UNEP: The status af oil pnllution and oil  poligtlon contrel in the
West and Central Afcican reqion. [1982)

IAEA/UNEP: Suevey of tar, oil, chlorineted hydrocarbons and trace metal
poflution in cosstal waters of the Sultanate of Oman. {1982)

UN/UNESCO/UNER: Marine and coastel ares development in  the East Africen
region. {1982)

UNIDDAUNEP:  Industrial sources af marine sand ecastal pollution in the Esst
African region. {(1982)

FADSUMEPt Marine pollution in the Fast Africen region, (1982)

WHO/UNEP: Public nealth problems in the coeslal zone of the Esftk  Africen
region. [(1982)

IMOAMNER: DRl pollution control in the Eesl Africen regfon. (1982}

TUCMANER : Congervation ol coestel and merlhne ecogystens =snd  living
resopurces of the Fask Africen region. (1982}

UNEP: Environmenisl problems of the Eest African ragion. (19827
UNEPs Pollulion and the marina enviromment in the Indisn Boean. (1982

UNEP/CEPAL: Development and enwironment in the Wider Caribbean regicni A
Synthesis. [(1982)

UNEP: Guldelines snd principles for the preparation and implementation of
comprehensive action plans fer the protection end development af marine ang
cosstal ereas of regional seas.  (1382)

"GESAMP:  The health of the ocesns, (1982)

UNEP: Regional Sess Programme: Legislative authority. {in preparation)
UstP:  Hegional Seas Programme: Workplan, (1982)
Rev, 1. UNEF: Regional Seas Programme: Compendivm of projecta. {1584)

CPPS/UMEF: Action Plon for the protection of the marine envicommenl wand
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{52}

CPPS/UNEP: Sources, levels and effects of marine peollution in  the
South-East Pacifie. (1983) {In Spanish only)

Rev. 1. UNEP: Regional Sea# Progrommce in Letin  America  and  Wider
Caribbean. (1904

FAD/UNE 5C0/ 100/ WHO,/ WO/ TAEA/UNEP 5 Co-ordinated HMediterrenean  Pollotion
Monitoring and  Resesrch Programme (MED POLY - Phase i Programme
Description. (1983}

UNEP: Aetion Plan for the protectiomn sl  develupment af the marine and
cpastal areas of the East Aslen region. [194%}

UNEP: Marime pollution. {1983)
I§FP:  Action Plan for the Caribbesn environment programme. (1283)

UKEP: Action Plan  tor the protection and development nof the marine
enviropnment ani coselal sreas of the West and Central AfFrican region.
f1es3)

UMEP: Long-kterm pragramms for pollution menitering and  reResscch in the
Mediterranean (MED POL} - Phase II. (1983)

SPC/SPEC/ESCAP:  Action Plan for mareging Ehe natural resourees and
environment of the South Paeific region. (1983)

UNDIESA/UNEP:  Deean  energy potentlal of the West and Central Africen
reqion. (1983)

A. L. DaHL and I. .. BAUMCART: The state of the environment in  the Soukh
Pecific, {1683}

UNEPR/tCE/UNID0AF RO/ UNESCO/ WHO/ IAE A+ Pollutonts from land-bosed sources 1n
the Mediterranean. {1984)

UNDIESA/UNET: Onshore impact of offshers oil and natural gas development in
Liie Wesl and Central African region. (1904)

UWEF: Acliwn Plan Fur the protection of the Mediterransan., (1784)
UNEF: Action Plan For the prulection of the marine environment and  the
coggtel aress of Behrain, Iran, Irsy, Kuweil, Oman, Qolor, Seudi Ardbis end

the United Areb Emirates. {19637

UNER/CEPAL: The state of marine pollution in the Wider Caribbesn region.
{1984

UNDIESASINEFP: Epvironmental management problems in resource uvtilization and
survey of resources in the West end Central Africon region. (19848

FADSUNEP: Leqal aspects nf protecting anc menaging the marine and coeslal
environment of the Enst AFrlcan reqgion. (1983}

TIPKAINFR: Marine ond conetal eshescspeatinn {n Fhe Faet AFrican reodion.
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SPC/SPEC/ESCAP/UNEP: Radicactiviky in the South Pacific., (1984}

UNEP: Socio-economic actlivitles that mey bave an impact on bthe marine and
coastal enviromment ol bhe East Alcican region. (1984)

GESAMP: Principles for developing coestal weter quality criteria. {1984)

CPPS/UNEF: Contingercy plan to ecombat oil pollution in the South-Fast
Pacifle in cases of emergency. {(1984)

IMO/ROFHE/UNEP: Combeting oil pollution in the Kuwait Action FPlan  region.
(1784}

GESAMP:  Thermsel discherges in the marine environment. (1984}

UNEP: The marine and coastal environment of the Wast end Eentrﬁl African
region snd its =tete of pollution. {19847

UNEP: Prospects for global oecean pollution monitoring. (1984}

SPC/SPEC/ESCAP/UNEP: Hazardous waste storage and disposal inm  the South
Pacifie. {1984}

No. 48/Appendices  SPE/SPEC/ESCAPSUNER:  Hazardous  wagste  storsge  and
dispaosal in the South Pacific. (19847

UNEP: Lege! aapects aof protesting end managing the marine and coastel
anvirerment of the Erst Africen regqion: National Reporta. {1984)

UMEP: Harinc and cogstal econsgrvatjon in the Esst Africen region: Matioenal
Reports. {15R4)

IWEP:  Sopip-sconomic activities that may have am impact on the marine and
coastal environment of the East African region: Metional Reports. {19840

LMWEP: Arab co-operation for the protection and development ef  the merine
envirorment and coaslal arsud resources of the Mediterraneasn.  [1988)
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