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PREFACE

The Regicnal Seas Progremme was initiated by UNEP in 1974,  Since then the
Governing Council of UNEP has repeatedly endorsed a reglonal apprcach to the eontrol
of marine pollution and the management of merine and coastal resources and has
requested the development of regional action plana.

The Regional Seas Programme at present imcludes ten regions 1/ and has over 120
coastal Stetes participating in it. It is conceived as an action-oriented programme
having concern not only for the consequences but alse for "the ceuses af
emvironmental degradstion and encompassing a comprehensive approach to combeting
envirormentel problems through the management of merine and coastal areas. Each
renional action plap is formulated according to the peeds af the reglon as perceived
by the Covernments concecned, It i3 designed to link asaessment of the quality of
the morine environment and the cauges af iis deterioration with activitiea Ffar the
maregemsnt and development of the marine and coastal environment. The action plan=
premate the parallel development of regional legal agreements and of action-oriented
programme activities.

Dacigion B/13({C} of the eighthn session of the Governing Council of UNEF called
far the development of g action plan for the protection and development of the
marire and cosstal enviromment of the East African regionm. Az a first activity 1n
the reqion, LUNEP aorgenized - in Detober and  November 13l a  joint
UMEP /UN/UNIDD/FAD/UNESCO/WHO/ IMCO/IUCH exploratary mission which yisited the eight
States of the region 2/ in order to:

- assess sach State's interest in participating in a future reglonal programms;

- congult with Govermmente with a view to identifying sctivities that way wsefully
be included s part of a comprehensive actian plan;

~ make & preliminary assessment of the envirormental problems in tha regtan,
including the problems related to the envirommentslly sourd management of marine
and coastal naturel respurces and sctivities influencing the quality of the
marine and cosstal snvironment;

- collect availsble scientific data and informetion pertaining to the developmant
and implementation of the actien plan planned for the region; and

- identify netional institutions ihat may participate in iwplementing an action
plen once it is adopted.

1/ Mediterranean, Kuwait Action Plan Region, Wesk and Central Africa, Wider
Cariobean, Esst Asisn Seas, South-East Pacific, South-West Pacifie, Red
Sea and Gulf of Aden, East Africa and South-West Atlantic.
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The findinga of the mission were used te prepare the following six aectorial
reports:

~ UN/UNESCO/UNEF: Marine and Coastel Area Development in the EBast Africen Region.
" UNEP Regional Seas Reporte and Studies Mo. 6. INEP 1982

~ UNIDO/UNEF: Industrisl Sgurces of Merine and Coastel Pollution in the East
Africen Region. UNEP Regianel Seas feports and Studiee Wo. 7. UMEP 13824

- FAO/UNEP: Merins Pollution jn the East African Region. UNEP Regional Seas
Reports and Studies No. B. UNEP 19823

-~ WHO/UNEP: Public Health Problems in the Coastal Zone of the Eact Afriesn Region.
INEP Regtonel Seas Reports and Studies Ne. 9. UNEF 1582; '

- IMD/UMEP: ©Oil Ppllutlon Contrel in the East African Region. UMEF Reqgional Seas
Reports and Studies No. 18. UNEP 1982; and

- TUCNAUNER: Conservation of Coestal and Marine Ecesysteme and Living Respurces of
the Fast African Reglon. UNEP Regional Seas Reports and Studies Wo. 11.  UMEF
19482,

The zix sectorial reports prepared on the basis of the mizgion's Findings were
used by the UNEP secretariat in preparing a summary overview entitled:

_ UNEP: Fnvirormental Problems of the East African Region.  LNEP Regional Seas
Roports and Studies No. 12. UNEP 1332,

The pverview and the six sectarinl reports wers gsed ag the main working
document and informatiom documents for the UNEP Workshop on the Protection and
. Development of the East African Region (Mahé, Seychelles, 27 - 30 Soptembsr 1782}
attended by experte designated by the Govermmenta of the East Africen ragion.

The Workshops
- rayiewsd the epvirommental praoblems of the reginng

-~ endorsed 8 draft action plan Fer the pratection and development of the marine and
coastal envirorment af the Emst Africen reglon;

- defired a pricrity programme of activitisa to be developed within the fremework
of the draft sction plan; and

- recommended that the draft egtion plan, together wWith o draft regional conventlan
for the protection and development of the marine and roastsl environment of the
Fast African region and prokocols concerning (a) ro-speration in combating
pollution in cases of zmergency, and (k) specizlly protscted arass and endangered
species, he submitfed to a confersnce of plenipotentiaries of Ehe Governmants  of
the region with a view to their adoption {UMEP/HG.77/2). The confarence is to be
convened by UNEP in early 1984.



{iii)

CONTENTS
Paragraphs
INTRODUCTION I - 3
BACKGRGUMD ENVIRDNMENTAL PARAMETERS _ A - 19
QIL PRODUCTION, EXPLORATION AND REFIMING in - 238
Froduction 20
Exploratlan 2] - 73
ReFfining 23 - Z8B
OLL POLLUTION FROM EXPLORATION AND REFINING 29 - 33
OIL POLLUTION FROM MARINE TRAMSFORTATIOM 34 - BA
Tanker operationz . 41 - 48
Other vessels £2 - 50
Related operations %1 -~ 54
Vizwal cbeservation oF oil ' 35 - 6A
STATUS OF NIL POLLUTION CONTROL ) a7 = 90
Legielation and regulation &7 - 72
0Ll gpill response equipment 73
Cantingensy planning 75 - 85
0il pollution prevention erd intarnatiomal regulation gs - 90
CONCLUSION AND RECOMMEMDAT 10N 91 - 1c0

ARMEXES



* 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 countrieg of the region and a critieal
assessment nf the existing regulastory and technical oil pollution prevention and
control capability.

3. Most of the informstion contained in thiz publicetion waa obtained by the
authnr during his visit tp the counktries of the region. Supplementary informatisn
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". -

GACKEROUND ENVIROWMENTAL PARAMETERS

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

5. The regiorn congiatz of a large arese of ocean between 2,000 metres #o 3,000
metres deep in the Mozambhigue Channel and 3,000 matres to 5,000 metres to the sast
of Medagascar and in the northern area. Madagazear, the biggest Indian {cean
Izland, cavers a large ares of the southern portion, whilst the 115 islands of
Seychelles cover a wide area of the central region.

&+ Gn the east coast of Africa, 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 chelf is
generally narrow, extending to an average of 25 miles. 0On the south and west cossts
it widens to arcund 30 teo &0 miles snd on the extreme north-wsst cosst to nearly 100
miles.
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extensive continental ghelf around the inner group of island=. Here again, the
battom is generally sandy. There are exceptions, howsver, such as in the
Aldabrz-Cosmeledo group of islends where thers is na shelf at all and the coral
reefs rise alwest perpendicular from depths of up to 1,000 metres.

2. The African coastline is generally Fringed with coral reefs From Narth Somalia
te ag far south as the Island of Inhaca in Mapute Bay. The coral le broken in
places such as large river mouths and where the depth of weter is teo deep in the
shsence of = continental shelf. The islends of the Indian Oceen are all encireled
by coral reefs with the sxception of parts of Eastern Medagascar where deep water
extends as Far as the coaat.

10. The ecurrents in £he ares are shown in figures 2(a) - Z{e). IL must be noted
thet only the average is shown. For grester details, refer to Admiralty Chart 31264,

11. On the East African Cosst, the currentg cun parsllel to the coast.  Though
thesa ourrents are mainmly strong, they are concentrated into narrow flowe of up to
about 100 miles, beyond which the currents are often ouite weak. To the north of
285, the Somall Currsnt reverses in direetion during the vear following the monaoan
winds of the area. Generally, this current flows NE during the SN monsoon at &
strong rate of 4-3 knots, actssionally reaching 7 lnots during the perliod June to
September. It flows SW during the NE monsoon at a rate of 3-4 knots.

12, Tn the south of 295, there is very little wariation in the northward-flowing
Emat African Coast Current. Ib hes no sessonal reversal of flow. This current
extenda to the region of Cap Pelgado and is strongest in the S5E monsoon - about z
knoka.

13. The Mozambigue Current Flows south slong the coast of Mozerbique from Cap
Delgadc southwards. Thie current is strongest - approximetely 4 knoks -~ in Octeber
to February. On this stretch of the coast, inshore counter-currents are common,
especially in the vicinity of Banco de Sefala and Maputo Bay,

14, The South Equatorial Current flowa westwards in the area 75 to 2098, Pert aof
this current is diverted southwards ss it approeches Medagascar. Between 6°5 end
2°5 the equatorisl counter-currents flow gastwards.

15. NMorth af latituds 2°5 the Indian Monsoon Current Flows westerly at
approximately 1 knet from January to Merch. The flow of this current in the other
months of the yeer is easterly at a rate of 1 knok.

16. The main currents invelved are, therefore:

{a) the Indian Mamapen Drift;

{b) the Somali Current;

{c) the East African Current;

{dd the Mozembigue Current;

{e} the South Equatorial Current;

(f¥ the Eguaterial Counter Current.
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17. The region is affected principally by the monsoen  a@easons the GSE amd NW
mansoans.  On the Kenyan end Somalisn coasts the directicn af the prevailing winde
is deflected SW and NE. Ths mensoon periods are generally from April to Ovteber for
the SE monsoon and November to March for the NW monsoon {gea figurea 3(e) - 3{h)].

i8. The scuthern area of the region is subject ko occasional . ocyclones  from
December tuw April. This affects Mauritius, Medagascar, Comoros, Mozambique and at
Limes the southern islsnds of the Seychelles group. The general tracks af cyclones
are shown in figure 4.

19, The erea of the Western Ocean includes well-known tourist eress such 8s Kenye,
Tenzenia, Meuritius and Seychelles. The tourise industry 1n these four countries
accounts for & large part of the cewntries' gross nationzl product and Foreign
exchange. This ia of greateat importance in Seychelles.

OIL PRODUCTION, EXPLORATIGN AND REFINING
Froduct ion

70. There is at present no production of il in the ragion. Most rcountries,
however, expect ta be producing, if only orm a limited scale, during the mext few
yeara. In this respect grest importance is given to exploration, especislly in
kenya and Tanzania. It muat be noted that commercial ges has been diacovered on
Songo Sango Island in Tanzenia.

Exploration

21. 0il exploration is under way in all countries except Coamoros. Somalia is
drilling offshore on the north coast and the extreme southern aree, and on land in
the northern region. Kenye is drilling offshore in Ngwara Bay and plang to extend
the drilling operations to cover most of the ares slong the coest both offshore and
an land. Tenzania is nmow drilling nesr Mafia Island and on  Songo  3ongo Izland.
Driiling is sexpected to start soon near Raa Kimhtii te be followed by other areas
long the goast offshore and on land. Mpzambique is carrying out =zeismic asurveys
along. the cpastal offchore belt. Meuritius has completed drilling operations on
Saya de Malha and Chagoe Banka. Medsgasear is now drilling on the west coast
offshore regfon., Seychelles has undertaken drilling operations an Owen Bank, 90
miles west of Mehé Island, and intends to earry owt drilling operatiens on the Banls
around Maheg,

72. As a major shere of the forsign exchange af most comiries in the region 1is
spent on the importstion of nil, great efforts are baing made to reduce this burden
by strict control and st the same time by giving priority to nil expleration
projects.

fig faning

23, There are five refineries in the region, and thess are lpcated In Mogadishu,
Mombasa, Dar es Jalasm, Matola and Teamasina {Tamatave) {=es table 1}. Crude oil is
impoTted mostly from porke in the Middle East by tankors of between 20,000 dwt tong
to 100.0090 dwt tong and piped ashore to the storsge tanks. The tefined products are
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Teble 1 : ReFineries - 1981

Location Name of refinery  Yearly  Size of  Discharge
Amount Tanker Arrangements

Mogadishu Iragsoma 0.3 30,000 Alongeide

Mombasa ' fast Afrlecan 0il 3.8 80,000 Alongside
Refinery

Dar es Salaam Tanzanisn Itelisn l.6 1p0, 000 S.M, Buoy and
Petroleum Refinery under water:
"T.I.P.E.R." pipeline

Matola 1.,0% 50,000 Alonoside

famstave Suilitany Malagesy 0.65 °0,000 Under water
Raffinerie. de pipe to berth
Tosmasina
"SOLIMA™

*stimasted
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24, The "Eaat African 0il Refinery" in Mombasa, Kenya's main port, handles sn
average of about 3 million tonnss of crude per year. This crude Ic refined mainly
_ for the ¥enya and lUganda markets. Cosstal towns are supplied by cosstal tankars of
up to 1,200 tons whilst a pipeline supplies the requiremeni of the capitsl, Neirobi.
Exports bound for Ugande ere carried by rail and roed temkers from Mombasa. Surples
fusl 0il is re-exported mainly to the Far East.

25. The pil refinery in Matola, & port handling bulk cargess (oil, cement, iron
ore and cosl), 20 km from Mzaputo, handles an sstimated amount of 1 million tonnes of
crude oil per yeer. The refinmery supplies local requirements with kEhe exception of
sore import of refined product at the Port of Beira. Coastsl towns sre supplied by
tenkers, barges and fuel tanks of cargs ehips. The refinery is not et present
gperating to Ffull capacity dus to sirieci control on the impartatien of crude. The
surplue fuel oll 1s re-exported.

26, The "Tanzanian Italian Petralewn Refinerv™, known eg "T.I.P.E.R."™ is situated
at Kigamborny near Dar es Salaam. Thia refinery handlss sbout 1,600,000 tannes per
year. Zambiz's crude oil supply is alaa handled st this port, It is belleved that
this refinery is not operating to Full caepacity becauyse of the stringent conmtrol en
pil importation. Cozsstal tenkers supply Zanzikar, Tenga and other towns with
refined products.

27. The "Salitany MHalagasy Raffinerie de Toamasine", known as "S0LIMAY, e
situated near the port of Tematave {Toamasina). The refirery handles approximetely
650,000 tonnes per year but has & capacity in excess of this amount. The maximum
amount  refined in one year bas heen 800,000 tornes. The refinery is situated along
the Pangalares Canal. The refipery also supplies asome pro-iucte to Comores and
Reunion. Coastal tankers supply ths msin porte whilst Tenarcarive, -the capital, is
supplled by rail tankers.

28, Tha “IRAQSOMA"™ refinery, 14 km From Mogadishu, normally tandles around 300,000
tonnes of crude per year. Although it has not operated for the past 14 manths, it
expects to reaume operation in Jdenuary 1982, The crude is imported from Irzq and
the aurplus fuel ail is re-exported tP~Iraq.

" DIL POLLUTION FROM EXPLORATION AND REF INING

29. It is not posaible to estimate the amount of pollution of the sea by il 2o a
result af the exploration going on ghd the effluent from the five refineries.

30. Expleration is limited to one flpeting drilling ship or rig in most cases, Lo
simple rigs in others. Unless there 13 a blow-out, pil pollution will arize mainly
fram the use of oil on the rig er ship, or its sccompanying supply vessels. No o0il
leakane or other accident has been reported.

3l. Refineries use the American Petroleum Institute (A.P.I.) terk ayatem to
ratrieve moat of the cil in the wdate system before empiying into the sea or canal
g2 in Teamasina. Here, howsver, comtrol 1s  lacking in some places on the oil
content of the waste water near the diacharge points. The condition of the
Pangalanes Capal at Toamasina suggests that a considerable amount of ail is being
released into i%. The gurface of most harbours during ebb-tide supports the
poseibility of an spprecisble quantity of oll reaehing the sea. The East African Dil

ot et e

-
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32, In thig refinery, effluent {rom ereas of accidentally contaminated water
(rain-water from tank farms, pipe tracks and oil-processing areas) and continuously
contaminated water {rain-water from pil processing aress, tank drain water and
deballaating wster) 1z eollected and brought to graevity bype separators which are
designed for the efficient separation of oil from waste water. The refinery ie
equipped with six gravity type separators. 0il removal by means of these separators
ip gobnd and the treated water 13 almest oil free. Typical measurements of total
diseolved hydrocerbon content of effluents lssuing from the seperators have glven
resylts of shout 50 ppm. This is well within the specified limit of 100 ppm set by
the Publie Heslth Department of the Mombasz Municipal Council. The gil captured hy
the separsior is pumped to storage for reprocessing.

3%, I mest other rafineries, the oil content of the water was not checked
frequently though it wes believed to be Iess than the Ffigure of 100 ppm. It should
be noted, however, that 15 ppm is more typical of effluent limitation where such a
regulation exists.

JIL POLLUTION FROM MARIME TRANSPORTATION

34, There aTte two principsl ecruwde oll trangport patterns in the region. The first
ore 1a from the Middle East area and supplies the five refinevies in Somalia, Kenye,
Tanzania, Hozembigue and Madagsscar with = total af 6,550,000 tonnes of crude oil
annually. The second pattern invelves the supply of crude oil by very large crude
carriers (¥LCCe) to the European, MNorth and South American mavksts, and by
medium-size tarkers to other refineries in Aftica, Europe and America., This can be
tarmed +the trameitk rouke. Mein oll movements by sea, 1970 - 1980, sre shown in
Figure 5.

3%, The First route is served by tankers of 20,000 tons dwt to 100,000 tons duwt.
The crude o0il is loaded at a port in the Hiddle East and the vessels proceed
directly to the dischargirg port - Mogedishu, Mombass, Dar es 5Salaam, Mapuio or
Toamasira. After discharge, the vessal normelly returns to 3 Middle East port in
hallast for the nexkt cargo. It is possible that during tenk clesning operations anh
the return jnurney u;l is pumped over the side in the region.

35. The tranait route is served mostly by tarkers of the WLCC class bound for
European ports, and Morth and South American ports. Due te draft limitatiens in
some porta, medium—size tankers are also used.

37.  Approximately 550 million tonnes of oil per year sre being transported from
the Middle Emast ports to Western Europe and America - Morth and Sguth. Taking into
consideration epproximately 22 million tonnes of crude imported by East and South
AFrics and assuming spproximately 1C0 million tonnes moves via the Suez Canal, the
total volume of il passing through the regien can be estimated to be epproximately
475 million tennes.

38, It is estimeted that half of this oil is transported on VLCCs averaging shout
200,000 tors and the other half on medium-sized vessels of average A0,0CT tona. It
cat pa estimated therefore thet there are spproximetely 1,200 VLLC voyages per year
arxl 4,000 medium-sized voysges per yesr through the region. This would mesan an
aversge of 3 YLCCs ang 11 medium-sized tankers enmtering end leaving the region in
91ther dllEEtan each day., By assuming that the average lemgth of the voyage within

A AR - 2% .o e LL - dimkamnn noasiomad aam o des 280 miloas owo anrive at
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therefere, that at eny ore time there could be 24 VLCCs loaded end 24 ¥YLCCs in
ballast, BH medinm-sized tankers loaded end 88 in ballast in the region. This
figure does not take into accownt the Middle East iraffic to Susz and smzller
coastal tenkers. 0On sny one day there are, therefore, approxinately 224 tanmkers
within the East African reglon.

9. Importation of crude eil in the region is as Follows:

fe}) Mogadishu - yaarly average 300,000 tonnes from Irag

{b}  Mombasa - yearly average E,ﬁﬂﬂ,ﬂﬂﬂ tonnes from Middle East

{z) Dar es Salasm - yearly =versge 1,600,000 tonres from Middle Eaat

fd) Haputo - yaarly aversge 1,000,000 tonnes {approximately)

{e) Tamatave - yearly average 550,000 tonnes fram Middle Eaat
Total - €,550,000 tonnes

No exportation of crude oil is carrled put in the reglion.

40. Comores, Mauritiug and Seychellss import refined pil from refineriesz 1in -the
Middle East. Mauritius importes 250,000 tarnes snd Seychalles 61,800 tonnes
annually. The imparts and exports of crude and fuel oil end refined preducts in the
region are ahown in tseble Z.

TanksT operations

41. During rormal operationa, oil tankera discherge intoc the 2ea a certain  smount
of il contaired in the ballast and tapk washing water. OILPOL 54/69 stipulates
that the instantanecus rate of discharge from the ecargo tenk area of oil E=nkers
must. nut exceed 60 litres per mile and the total gquantity of cil dischearqed during
any one ballast voyage must not exceed 1/15,000 of the totasl cargo carrying capacity
{hereafter referred to as "Te")}. MARPOL 73/78 sets out the same discharge criteria
outside specisl aress, but the maximun guentity of eil permitted to be discharged
for new oil 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 farce,
oil tenkers should operate with the Load-on-Top {LOT} procedures. Through the use
of LOT the tank clesning residue {water and oil} is pumped into a holding tank.
Here the mixture is allowed to setile and the water is drewn off the bottom so that
prly all and a small amount of water remain in the tank. These censclideted =laps
are then transferred to a reception facility on shore or combined with the next
cargo; hence the term "Load-on-Top". In the 1373 NAS study, it was assumed that
8G per cent of the tsnker Tleet was opersting with LOT . At prosont all crude oil
tznkers engaged on long haul voyages (voyages exceeding 72 hours or 1,200 navtical
niles) shoyld operate with LDT, whereas tankers sngaged on short heul voyages may
not be able to dn so. It is estimcted by the Internstional Aasocistion of
Indeperdent Tanker Owners {INTERTAMKD) that long haul voyages (voyages execeding 72
hours or 1,700 nsuticsl milea) 2nd short haul voysges constitute 85 per cent and 15

- LN . 2T e aka T R 3m mrmmiAan 1vmuvarsR
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Table 2 : Tanker ports of the region; imports and exporis

Counktry Port Import Import Export Export Export
{foreign) (local ({fareign) {loc. (to land-locked
by sea) by aea) countries)
Samalia Magad ishu c - SFO RP -
Berbera - RpP - - -
Konys Mombasa C - i) RF BP/PR to Uganda
Tanzania bar es ﬁal aam c - SF0 RP C/P to Fambia
Zenziber - rp - - -
Tanga - RF - - -
Lindi - RF - - -
Mtwara - RP - - -
Hozambigque Maputo (Metola) c - SFe | RP
Beira RP RP - - C/P to Zimbsbwe
. from 1982
Quelimane - RP - - -
Irhambane - RP - - -
Febana - RF - = -
Angoche - RF - - -
Necpia - RFf - - -
Femba - RP - - -
Hocimba do Frais - RP - - -
Medagascar Toamasina C - Sra RE -
' Antseranana - RF; - - - -
Nogy-BE - RP - . = -
Mzhejangz - RP - - -
Mozondava - kP - - -
Toliara - RP - - -
Mauritius Port Louisa ne - - - -
Eooaroe Marondi RP - - - -
HMoheli T - - - - -
Anjouan . RP RP - - -
Seychelles Part Victoria RP - - - -
Nota: £ - Crude 0il

RP — Raftined Products
BFD - Surplue Fual 0il
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43. In thie context the term LOT used iz intended to encompass “retention an
board® procedurea which invelve decanting of dirty ballest water, tank washings,
transfer of oily residues to slop tenks and discharge of decanted water intn the
gea. The ¢il in slep tanks may or mey not be carried as cargo for the subsequent
voyage, but this is irrelevant to the assegsment of operational discharges.

44, Annual crude imports for Esat and Seuth Africa are estimated at mpproximately
7?7 million tonres, with countries in the Efast Afriean region secounting for
approximately 7 mt. It is not poeaible to determine the sources of the 15 mt of gil
{mported by Swuth Africe; however for the purpose of this ecaleulation one ocould
assume that at least B85 per cent (l.e. approximetely 13 mt) is moved from the
Middle Egst for a tokal of 20 mt meving te East and South Afriecs.

45. Assuming thet 50 per cent of the crude oil tanksrs an this route meet Lthe
UILPOL 56/69 discharge criteria af 1/15,000 of the total carrying eapacity and 25
per cent would discharge 1/7,500 {i.m. bwice the OILPOL 54/69 eriteria}, in view of
the nature of the trade it could be conjectured that 25 per cent of the vessels
employed might not conscientiously practise retention-on-board techniquez specified
in the load-on-Top procedurs and would discharge oil equal to 0.4 per cent of To.
snnual discharge of crude cil into the sea resulting fram the normal operation of
crude oil tazrkers on this route ls estimated as followa:

70 mt X G,50¢10 mt} X 1 z 665 tormes
15,040
Mot X0.25 (5me) X 1 = Eﬁﬁhtnnnas

7,500

20 mt ¥ 0.25 (5 mt) X 0.004

20,000 tonnes
Sub_tptal = 21,300 tonnes {rovnded)

46. Approximately 350 mt of cil per year is transported frem Ehe Middie Fast ports
to Western Curope, and North and South America of which 1t can be gasuymad thet an
increseing share moves through the enlarged Suez Canal {epproximately 100 mt]. It
ig assumed that in view of the nature of the traede and the length of tha voysgse,
vessels using this raute are 1ikely to be fairly "elean ships" and, secondly, sre
more likely in the case of "dirty ships" to clean tanks and discharge contaminated
ballest prior to arriving in the region {s.g, ofF Weet Africa). Certsinly, bad
weather conditions in the Atlantic may encourage cleening in the Western Indian
Geean; however, ships that are likely to clean tanks end discharge contaminsted
ballsst in violatian of international rules would want te do so as scon as passible
after leaying discharge ports so as to be clean and availshle for, =.5., spot market
pperations. Therefere, 50 per cent of the crude oil tankers on this route 8TE
pesumed to meet the CILPUL 58/69 discharge criteris of 1/7,500 Te}. It is estimated
that vessels an this long haul toute apend spproximetely a quarter aof the voyage
time traversing the region.

47. In the light of the foregoing consideration, the annual discharge of crude oil
into the sea resulting from the normal operation of crude oil tankers op thia route
is satimated ac follows:



- 76 -

ASO wk X 0.5 {225 mt) X 1 = 15,000 X i, = I,730 ftonnss
15,000 il

50 mt X 0.5 (225 mt) X 1 = 30,000 X 1 = 7,500 tonnes
7,500 il

Sub-toksl = 11,250 tonnes

GRAND TOTAL

EE'EEE tonnes

4. In sddition to the discharge of dirty ballast and tank wazhing water, all
vessels generate bilge and fuel oil weate. With regpect to bilge, it has been
estimgtsd that the average guantity of bilge oil generated in en average tanker is
10 gellens per day. The majority of tankers may retain such bilge oil in slop
tanks, ae cargo oil is discharged to shore receptieon fapilities, Assuming that 10
per cent of the totsl bilge o0il generated in engine-reoms of tankers may be
diacharged into the zea, and that there are, 23 stated, approximately 244 tankers in
khe region on any given day, the apnual discharge of bilge oll from kankers in  the
reqion is estimated as follows:

10 gallona/Z00 X 244 X 365 X 0.1 = 445 tonnes

Qther vessals

49, Ceneral cerge and cther noan-tanker vessels alsa contribute to the input of
petroleum hydrocarbonz  into the gea by, for exampie, the discherge of aily bilge
from engine-rocmsz, fuel pil aludge and gily ballast from fuel tenks. Within Ehe
scope of thiz study it is not possible to estimate the number af dry cargo end other
non-tanket wvegoels tresnaiting the region. However, to illustrate the problem ana
can take the 19 to 20 million tornes of East African dry cerge seaborne trade and,
ggsuming that 5,000 wvessels would be required to transport these goods spending
approximately 16 days in the region, one could say thet at any one time thers ere
approximaetely 220 ships in the region. It hes been estimated that the average
guantity of slop oil generated in non-tankers per day is three gallons. The
quantity of this bilge oil discharged inton the sea would depend on whether or not
yesgels are fittad with oil/water separators and on the availsbility end use of
shore reeception faeilitiss. It has been estimated that half of ths world's
non-tanker fleet are fitted with separatora. Thersfore, assuming thet ships with
separgkors would discharge into the sea 10 per cent of bilge oil and ships withaout
separators two-thirds of bilge oil, the quantity of oil from bilge discharge inte
the wgea per ysar from vescels serving the Fast African trade route is estimated oo
follows: '

3 gal/200 ¥ 220 X 365 ¥ 0.5 (with separatora) X 0.1 60 tonnes

3 gal/200 X 220 X 365 X 0.5 (withaut geparatora) X 2 = 402 tonnes
-

Total 462 tomnes
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S0, For safety reasons, fishing vessels very ofken have to carry large wuantities
of water ballast in their fuel tapks and may be prone to discharge contamineted
ballest in addikisn to nermel discherge of pily bilge. There has been evidence that
fishing vessals discharge oily bilge and other waste in or near the port erees of
Mombase, Der es G5alasm, Haputo, Toamasing, fntseranena, Port Leules "and Pert
Victaria.

Related operations

51, During discharge in the tanker parts miror accidents are known to happen. ALl
mejor ports in the region experience proidentsl discharges, thaugh =eldom, during
unloading eperatiocne. These are normelly eaused by fractured pipelines, lealking
joints, flow-beck in hoses, etc.

In Mombasa, for example, recorded epills have heen:
fr) 1975 - 2 tonnea of crude into the hathour arez =t a tanker terminal;

{b) four incidents at the refinery, which was contaired by the bundwall, caused by
a rupkure in one tank, the over Flewing of ane tenk, and two cases of leaking
valves;

fe) ome spill of about 200 gellons when a valve waa left partly open during &
discharge operation;

fd) one spill of about 100 gallone of refined cil at one loading berth due to - oil
in the hose when disconnecking. For spills recarded in Mapute, ses table 3.

2. & more serious accident occurred in Mambasa when the BRITISH CAVALIER grounded
on the resfs in the epproaches tg the harbour. An estimated smount of 100 tonnes of
cTude 0il lesked overboard and found its way into the ald harbrur area. In
seychellea, the R.F.A. ENNERDALE sank in 197D carrying approximstely 60,000 tannas
af pil. Though blown apart to relesass the vil, five yesrs later oil was atill
seeping put of the wreck.

53, Other ports of the region have had similar accidental gpills during loading
and discharging gperstions., On % January 1981, = major spill ocourred during
discharge operstions on the single moaring buay cystem off Dar es  Salam h=rbour .
Figureg quated indicated that an amowit af between 50 to 100 tonnes of crude oil wee
lost., It i to be noted that this oil destroyed a large srea af mangroves to the
north-west of the harbour entrance.

S4. It can, therefore, be generally sccepted that pollution in harbours and their
approsches is caused by the fallowing:

(a} ‘tanker accidental spills during loading and discharging operations;

(b} accidental spills at reflnery storage tanks and tank forms;

{e) spills during bunkering operations;

fdd deliherate discharge of bily bllges into harbour limits and near approaches;

fe) grounding, collisions or ather accidents.



-. . Table 3 : Dil spille - Mapulo Bay
Tannage Yoar Date of 011 spilled

Ship/Flag grosa bui 1t incident Type Quantity Particulars Investiget
Fdinburgh/ aras 1966 ZA-12-78 Burnt oil Punped overkboard Fined 5%,I
Panama .

13- 1-79 . Fuel npil 5 tone Leaks during Yessel wan

hunkering
Regis Trade/
Greece o026 1570 17~ 1-7% Burnt pil Pumped overboard Fined 30,1
Cruaba/ 479 1965 28 & 29-6-79  Fuel aoil Damage to pipes Fined 30,
Paname czused by care- EFM warne
Ies=ness of crew

Matchisdje/ 6163 1972 1-11-80  Fuel pil Estape during Fined 5,0
Hozanb1que supply
Amazes V/
Japan 394 1975 a-11-6a . Fined 10,
Ryayoshi M.s
Jdapan 254 1969 Z1-12-H0_ Pumped averbosrd Fined 10,
Maine/ B35 1979 12- »-01 Fuel oil Fumped everboard Fired 10,
Mozambirua during supply
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Vizsual obssryvation of ail

55. On = local flight fraom Grande Comore to Anjouan on 29 October 1981, a total of
ten o0il slicks were visible from the sir, three major trails sxtending from harizon
to herizen in a NE-SW direction, and peven of smaller dimensions, These oil slicks
are @een on practicslly every flight between the islands of Comoros. The mein
tanker routs passes between the Islands of Comaros. These bankeTs Are Seen  gvary
day discharging oil-contaminated ballast. This 0il eovers large areas of the ocean
botween and acpund the Islands. Tankers sre observed every day, some within 2 mile
of the shore end some further off, all pumping pily water aver the gide., This oil
resches the reefs end the beaches in great quantity and =till in liguid fozm. The
geographical distribution ef o0il slicks on the Indian Ocean asz indiecated by the
percentage of poeitive reperts is shown in Figures &{a) to &{c}.

£5, Along the coast of Somalis the sil pollution is mainly in the farm of tarcballs
deposited on the beschss. These &are seen frequently and in large smounts. 0Oil
depoeite are alao experienced in the rest of the reglon but no recard has been kept
of theae.

57. An 0il pollution eurvey of the Kenyo beaches was carried out by the East
African 0il Refinery (EADR) for the year 1973, It was Ffound that, in general, oil
pollution inside the barbour, arising from either oil refinery/oil  company
gperations or from other seurces =zuch as cargo veassels pumping bilges, has not been
gevers and has given no great couse For concern. However, pollution of the teaches
hes on several occasiona given rise to considersble anxiety, in particular on
account of its impact on the tourise industry.

S8, The survey showed that in the majority of cases the nil on the beachas drrived
as solid, black, tar-like lumps. Dn only one occasion in 1973 was liquid odl
reportedly seen 15 km from the shore. The "far balls™ range¢ from golf ball size or
smaller up to olmost football size on accasions. The heavy pollution reparted for
August of that year was charactesrized by the presence of some very large fFlattened
lumps of soft tar, weighing up to 5 kg. Generally, the lumps were much smaller,
abaut 2 to 10 cm in diameter. These wsre found on the high water mark.

s§. Nineteen cases of pollution were reported in 1573, Six ocecurred during the NE
monsoon from November to Merch, and thirtesn tock plece during the 5b menscon season
from April to October. The pollution was reported as "heavy! during the ZE monsoon
and @& "slight” during the NE monscon. The sutvey, thaugh rot @z thorough ss the
EAOR would have liked, confirmed previous impressions that pollution on the Kenyan
{and possibly Tanzanian) cosat is worse during the SE monegen. The oil pollutian
was evenly distributed to the morth and to the south of Mombasa. However, bays such
ag Malindi, partly sneltered from the south-sast, escape the frequent and heavy
pollution experienced during this monsoon.

60. Alr surveys revealed 1ittle, as the main pallutent — the tor balle - are not
vigibile from the air.

&l. It was concluded that the oil found on the beaches originated from the large
epillages of crude or fuel oil, which hbad bssn in the sea long enaugh for the
lighter fractions present to evaporale and the heavy residue to  beceme gmulsiFied
with the scem-water wunder the effect of wave action. Tar balls are formed in this
way and the whole process is estimated to take several weeks.

£2_  Mwino fo the onshore component of the prevesiling winds and to the permapent 2
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Figure &{c) : Average number of mightings of oil slicks per 100 nautical
miles af ships' tracks in the Indizn Ocean
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in liguid form, The solid naturs af the pollution indicatea other saurces af spill.
Thiz principle applies to all eountries in the region.

&3, About 500 to 700 miles affshore lies one of the busiest tanker routes in the
world along which leden crude carriers of all sizes up to half a million tons travel '
fronm the Middle Esst loading ports southwirds arpund the African continent to
deliver their cargoes in Europe and Americe. These vesssls subseguently return in
ballast to reload end it is likely that most af the poliutien on the coasts of the
region is caused by these tankers.

&4. The South Egquatorial Counter Current aided by the MW monsoon carries some of
thls polloticn eastwarde across 300 mile= to 500 mileg of acean to the wast coasts
of the islands of Ssychelles, incluging the prirante group. Here alsp tar Dballs
and, more Feequently, thin flakes of salid tar are found on the bezches during the
period November to March., In Comgros, where the tankers pass very hear to the
islands, the oil reaches the beach in liquid form almest every day of the year.

65. 0il pollution of the coasts of Kenya and Tonzania may be due to the
northward-Fflowing currents bringing the residue of tank washings to the shoreline of
these rcaountries. The esstward-flowing Counter Current brings the same product to
Seychelles and the Somall Current ls responsible for the pollution aff the comsst af
that country. The Mozambigue Current with the frequent coestzl countef current
ensures that this nil reaidue is deposited aleng the cogst of Mozambigue. Mauritius
and Madegsscar sro, however, affected by the westward—flowing tquetorial Current
hringing ths pil pollution from discharges of tankers bound for the Far East after
rounding the Cape of Good Hope.

Bt . The asbove canclusion is glss supported by the findings of &the East African
Mazine Fisheries Research Organization who, in 1972 ard 1973, carried out
investigations in this fleld. The Annual Report of 1972 concludes that there is
fairly strong circumstantial evidence Ehat dumping and spillage of oil along the
international tenker routss between the Middle East and the Cape nf Good Hope sere
mainly responsible far the region's chronic oil pollution preblem.

STATUS OF OIL POLLUTION CONTREL

'Legislatinn and regulation

7. The main porta of the region have over the years produced a number of
regulations 1in respect of oil pollution in harbour areas. Most of thess ere
outdzted and deal largely with punitive actions in cases of dizeherge af oil or oily
regidues in harbour limits and territorial waters.

&B. Part authorities are the executive agencies in dealing with oil pollution
within harbour limits. Outside these limits thers are mo clear indiecations of
responsibilities except in Kenya.

9. The reason far the lack of executive agencies for areas cutside harbour limits
is due mostly to tha Fact that no major accidents have yet ocourred din the reglon
causing major ©il spills affecting the coast of one or more countries. However,
becayse of the imcrease in tanker treffic, some countriea like ¥enya, Mauritius,

1 LiLEZ1 L. Al mmanndwimce aa antinn



- 33 =

70. The present national lawe of most countriss of the region deg) therefors with
herbour 1imits of mejor ports and in some cases terrikorial seas. The following is
an example of national pollution tegulations that are limited in scope:

"I1 est interdit:z

- De jeter des terres, des sscarbilles, des décombres, degs ordures
o des matidres quelconques dans lea eaux du porks

- De rejeter & la mer, & 1'intérieur des limites du part las régidun
et les eaux de nettovege des cales et soutes des navires ayant
contenyu des huiles végétales ou minérales;

- De verser dans les limites du port des liquides inselubres et
inflammzbles oy maliszants;

- De faire des dépots gqueleongues sur les parties des quais réserves
a la circuletion; ’

- De cirouler sur les parties interdites des queis, terre-pleins,
dlyues;

- D'ouvrir un chantier & l'intérieur de 1l'eneeinte du pori sans
1'accord de l'aytorité portuaire;

- De remasser dea coguillages sur les nuvrages quels qu'ils soient,
sauf autorisation perticulitres de l'sutorité portusira.”

7l. In other countries, no speclal regqulations exist im respect of pollution
csused by pil exploration, and existing reguletions desl mostly with herbour limits
and aress of up to 100 miles affshore such as the Kenya Herchant Shipping
Regulatisn, Part XI, Pollution. the Seychelles Harbour Subsidisry Regulations,
Sactigns 17 to 19; the Petroleum Mining (Pallution Conmtrol) Aet, 19763 the
Mocitime Zones Act, 19773 the Merchant Shipping {0il pollution) (Seychellza) Order
1975 are :existing regulations in Seychelles in respect of harbouwr limits,
torpitorial waters, Exclusive Economic 7Zone {(E.E.Z.} limits and eil exploration
control. The Tanzanian Harbour Regulationa deal with harbour limits, reference
Tanzania Merchent Shipping Act 1967, peragraphs 32 and 310, and the East Africen
Harbour Regulations 1970.

72. The Mauritius Ports Act 1975 provides for mansgement and contrul of pollutieon
within harbour limits and territorial waters. The Maritime Zones Acts 1977,
appendix 'ET, provides for management beyond the 12 miles territorial water limit af
the outer adge nf the cantinental shelf gr wp to 200 miles fram the baseline - the
E.E.E. limik.

0il gpill response equipment

73, In order to combat cil pellution in the area, the main ports hold limited
stocks of equipment and dispersant ss shown below:



Somalia s

Kenva

Tanzania :

Mozambigue:

Madagascer:

Comoros H

Mauritius @

Seychollest

- T4 =

Mil

Mombass

Part Authority — 1 Sea-pack fleating boom of 1,500 metres, 200
litres of dispergent at Port Authority Jetty and Z tonmes 1n
storage, 12 porteble sprays of 20 litres each, 1 slkimmer of 20
tons capacity =and one barge of 20{ tons. In addition, the Port
Authority is acquiring a tug before the end of 1981 equipped with
pil pollution combating equipment of 24 tons vcapacity far
dispersant and 2 spray nozzles.

Rafinery - 200 plastic baﬁs, & tornes of sand and 200 litres of
dispersant.

Jar es Jalaam

Port Autherity - 1 skimmer of 20 tons capacity fout af order), 1
sea-psck floating boom {out of order}, one hundred Z00-Iitre
drumz of digpersant.

Refisery - nil.

Maputo

Mil., In casa of spills in the harbour, the fire hbrigade is
celled in to assist.

Refinsry - nil.
Toamasina

Port Authority - 800 litres dispersant ond one pump.

. Refinery - nil.

Grande Comore, Mohell and Anjouan
Ports - nil.

Storage tenks - nil.

Port Louis

Port - nil., Now planning to sst up a pollution combat unift. Mot
finalized.

Tank farm - nil.
Part Vietoria.

Part - 2 units with foam compound monitors, one on tug gnd one
portable. 1,500 litres of dispersant.
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Contimgensy planning

74. In the whole region the Port of Mombasa alone has & farmulated contingency
plan in rcase of oil pollutien. Mozambigue, Mauritius and Seychelles are proposing
to produce 8 contingency plen but reguire expert advice on equipment .and personnel.
The other countries have not yet decided ko develop a plan despite expressed
intersst: either they could not afford the equipment requirad or they needed expeTh
advice. Mozarbigque ie programming an anti-pellutien unit with contingency plan  for
Meputo in 1983 and for Sofals (Bsira) and Necula in 1983 and 1204 respectively.
Assiptence has been requested from IMO Far thi= purpose.

15, The Mombosa Contingency Plam is outlined in a document produced by the
Yational Envirorment Secrstariat entitled “The HNational Marine Anti-Pollutlon
Committee”, This is a committes consisting of 2 shairmen (Kenya Ports Autharity in
Mombzsal, a vice-chairmen {of the National Erwvironment Secretariat in Neirebi), a

aecretary (Kenya Ports Authority in Mombasa), and mambers of different government
" departments snd the oil refinery. The Chairman is aleo the Marins Pollution Control
OfFicer =nd the Vice-Chairman the National 0il Pollutien  Executive. Tha
hesdquarters of the Natiensl 0il Pollution Centre is situated in Mgirobi apd for
major spills will be transferred to Mombase. There arse twn main action plans, one
for the Mombase herbour srea called the "Kilindini 0il Spill Contingency Plen” and
one for the coastal aree called the "Kenya Coast 2il Spill Contingency Plan®.

Th. The "Kilindini DLl $pill Contingency Plan® deals with actions to he taken akt
the two areas most vulneraeble ta oil spills, viz. the Kipevu il Terminal and tha
chimanzi (il Termingl. Dther areas of the harbour ere also  ‘teken  into
considerstion.

. The ™fenys Coast 0il 5pill Contingency Plan® deals with thrtee levels of
pollution: Lhe "ehronic pollution™ which 18 mainly of tarry lumps found on beaches;
the "amall spill” whieh iz epills of up to 30 tonnes of pil; and the "large spills"
of over 50 tonnes.

78. A ligt of equipment to be provided and their locations sre laid down together
with other equipment that can be made use of, such as planes for gpraying, harbour
and commercial vessels far tremsport and the assignment of special emergency radle
frequencies. '

79. Apert from Kenye whece the Marine Anti-Poilution Committee was Formed in 1977,
there ate fa netienal institutions clearly responsible Ffar anti-oil pollution
ackivities. In all cases, the Port Authority with the assistance of the navy and
atber goverrment departments carry out ¢leaning eperations en en ad hoc besis.

B0. It can be szid, therefore, that in certain cases, with the excaption of Kenva,
there is no established lead egency er netional institution entrusted with the
respansibility for response to merine apillage incidentz or the threat af spillage
in the harbour and coastel areas.

8l. There is practically no surveillance for marine pollution or it is carried out
simply on an ad hoc besia. It is, therefore, difficult to determine the origin of
pil after it hes been depuelted for some time an the beeches.

82. Many ports have ne oil spill response equipment available or in working order
ta deal with small-spale harbour oil pollution and large-scale coastal pollutien.
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{a} sestzblish formel procedures for use of resources from other government
departments or other agencies in the event of an oil spill; '

(Y  to cutline the responsibilities of each ﬁepartment and ita perscnnel;
{¢} %o provide availshle equipment and means of trensport;

fd) to ep~ordinate all activities in & central focal point;

fe) ta introduce preventive meagures.

84, Mationsl or loeal port contingency plans will be able to deal with most small
spille, and some of medlum pize. For a majnr spill which czn be eaused by
collisions ot ses involving one large tanker, stranding on reefa within the reglon
ot explosiona resulting in damage to khe tanker, ne ane country in the area will he
sble to combot the pollution  suecessFully. The posatbility of such a mishep
gbviously exista and with ths main flow of the Indian Deean Currents first towards
the land and them parallel to it, = vast ares could be affected.  Furthermorse, the
southern area is subject to eyclones for Four monthz of the yesr and vessels sre
thus exposed to severe weather conditions.

85. Having established national contingency plans in all enuntries of the reglern
in line with local requirements and bearing in mind the vest area to b2 covered, the
iong distances betwesn ports end the limited emount of resources availahle, ik is
recommended thst a Regional Contingency Plan be established, the besie alements of
which should irclude these developed by IMO (see ennex I).

0il pallution prevention and international regulation

85. Though the oil pollutien problems of the Western Indian Ocean are regional in
charscter, thay inevitably take an internatisnal dimension since any action to
control such pollution involves actiona not only by the regional dStakas but =slsa
international shipping intereste and other countries.

B7. In this rospoct, countries of the regien firmly believe that prevention is
better tham cure. Prevention obviously involves other countries engaged: in Lhe
transportation of nil, while the cure chiefly involves countriez of the greglon.
Sinece wmost of the pollution is caused by forsign tenkers wsing the tanker routes
Middle fast to the Caps, to the Swez Canal, to the Far East and the Cspe to the Far
Fast, At is suggested thet the srems delinegted in Figure I become &N
‘wil ~-discharge-free zone, by the procedures laid dewn in MARPDL, 1973,

ga. ine Internatiocnal Conventione relating to pollution of the ses by ofl should
be studied rcarefully by the Statcs of the region. Assistance will be required to
outline the meanings of these conventions with the advantages ta the participents
and natignal contributiona expescted froam tham.

89. The "OLLPOL Cuonvention of 1954" prohibitad discharges of ocily wmixturse in
excess of s specified concentration within 30 miles of @ goast. DILPOL 54/62
created additional prohibited zones, prohibited discharges of the specified mixiures
by new chips, and lowered the tonnages of vessels covered by the Convention. OILPOL
54462, however, allowed discharges in "special circumstances", such as where there
wne = lack of aporooriate shore reception facilltles. As there are practically no
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eould be met in practice by the "Load-on-Top” syaktem which permite dirty water to be
placed into slop tanks for gravity separation pricr to discharge. OIL 54/69 allows
discharge arly (1) when en route; (2] when the rate of discharge dnes not excesd 3
given concentrstion; (3} when the Etotal wvolume of pil is las= than =& ztated
percentage of the total cergo, and {4) whan mere than 50 miles from the nesrest
land. In eddition, the total quantity ef oil which may be discharged by a tankesr on
2 ballast voyage must not exceed 1/15,000 of the totel cargo-carcying capatity.
MARPOL 73/78 deals with location and Limitation of size of tanks. UMARPOL 7378,
upon entry into force, will superseds QILPL S54/69. This iz therefore the
cenvention which 1s of greatest inkerest to the region. Among other gdvantages 1t
halves tha meximum permissible discharge; it reguires the installatien of 0il
dissharge monitoring snd control system, adequate slop tanks for L.0.T. operatipna,
and segregated ballest kanks for new tankers of gver 70,000 dwt. There is also the
procedure to sdopt “speeial areas" whare even stricter prohibitione on the discharge
of @il are applied. It sheuld be noted that MARPOL 73 has been amended by the
MARPOL Protocol af 1978 and therefore Gavernments should address themselves tg this

- ipgtrument when conaidering ratificgtion and implementation.

a0, The other conventions such as Civil Liability (CLC), International Fund {FLNDY
and posaibly Intervention on the High Seas are nf importance to these countries.
S0LAS 1974 is cbviously s primary regquirement &s this deals with the safety of the
veasel., It has been noted that most States of the region have not ratified any of
the above conventiona. Kenya and Modagascar however have ratified most. Seychelles
has still not ascerteined whether the Develution Agreement spplies to IMO
Conventions ratified by the United Kingdom before independenca in 1974, Conventions
ratifFied to date are shown in teble 4.

CONCLUSIONS AND RECOMMENDATIONS

51. Although this report is only a brief  survey of the mein s=ources of eil
pollutien and the status of oil pollution prevention and control in the region, it
is possible to draw pertiment conclusiong and make recommendstione for future
activities wlthin the framework af the development of an action plan for the

. protection of the marine envircnment af the raglon.

92, It is evident that the countrisa of the region are sufferlng to 2 greater or
leeser degree from the effects nf chronie il pallution as a result of the discharge
of oily residues from tankers kraversing the region to and from the Middle East area
in the Western Indian Ocean. In eddition, there iz evidence of il pollution caused
by local tanker and general cargo traffie due in part to the lark oF adequate oily
wogte reception facilities in ports and inadequate local regulations, survetillance
and control.

93. The countries of the region ere also at risk from pollutien caused by maritime
accidents, both an thz high sees and inshore, and during related terminal =nd port
operations. There is in general en acute lack of national eill spill contingency
planning backed up by the existence of ail spill response arquipment, materizl and
trained personnel.

34, Taking into account this necessarily preliminary aogeccment” of the problems
treated in this Report, the following recommendations could be made.
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Dawvalutinn Agreemant applies.

Table & ; Main MQ Canventions relating to pollution of the se= by oil
{as at 28 April 1982}
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should be taken to Tatify and implement international conventions Telating to the
ptotection of the marine envirorment, 1in particular those listed in table 4,
Several of the countries of the regian may reguirs technical sssistance from IMO in
this task.

96. The countries of the regien which have not alresdy done so  should devalop
natiormal @il spill tonmtingency plans which  should include the basic elemenkts
mentionad in anmex [I. It will be essential for these Coverrments reguiring it to
ssek Etechnical advice in carrving out an exercise of this nature. Such advice will
be needed to determine the appropriate eguipment and material requirements taking
inta account lacsl conditiong.

g7. The GCovernments of the region should make a concerted sffort to develop
regioral co-operstive arrangements for cambating gil pollukblon and consider the
degirabllity and feasihility af astablishing regionel and/or  subregional technical
units for its implementation. Such regional contingency plans should contain the
bazic elements mentioned in snnex I.

23. National seminars and workshops on il pollotion prevention, contrel and
combating should be regulerly convened sand organized to proyvide the necessary
training to enable all levels of personnal within the country to play their
respective role in the response to an oil pollution emergency.

$9. The opinien and eadvice of IM) may be sought in comnection with LEhe
desirability and feasibility of designating the marine envirpement of the ragion as
a "Special area" under the International Convention for the Prevention of Pollutien
from Shipe (MARPOL 73/78) taking inte account the oceanographical and ecological
conditiens of the region and the cheracter of the maritime treffic.

100. The Goverrments should co-cperats in the determination and protection of
mapine and coastal areas that are particularly vulnerable %o pellution from oil
exploration, productien and trsmsport.
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Arnex 1
FRAMEWORY FOR REGIOMAL MARINE BIL SPILL CONTINGENCY PLAN

Introduction

This framework is intended to identify those elements which should be ineluded
in a Regianal Contingency Plen in order to ensure that general agraements betwesn
Governments to co-operate in  combating vil pollution ere given effect at the
operaticnal level. This framework trerefare should be econsidered as conplementary
tn eny eximting regional, subregional or bilateral inter-governmental agreemsrt,
whieh may exist and which normally sets out in genersl terms the obligations of
Covernments to co-operata with each other.

The Plan presupposes that each State, which would participata in a Regionel
Contingenay Plan, would have developed and implemented a detgiled national oil spill
contingency plan which is the sine qua non for regional co-operation. Thes: plans
should be drawn up in close consultation with the gil industry which can provide
technical expertisze in risk aszessment, behaviour on the sse af likely pnllutants,'
possible methods of trestment and gvellability of industry oil spill responhse
equipment..

Whilst each nationzl 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 {ses section on Reporting and Alerting
Mechanlsm) .« '

merinition of geographical area(s) end division of responsibility

The geographical srea covered by the Plan shault be ciearly defined, either by
use of suitahly annptated mape of the region attoched ig the Plan, or by use gf
latitude and longitude co-ordinaies. ' ) '

Within the region, =reas Bshould be clearly defined, preferebly on the
aforemantioned map, in which individual States or severzl States jointly, may be
responsible  for taking actlons such &s surveillance, reporting and subasguent
activities.

E_-:j_-q:eratiun between perticipating governments

This Plan is intended to estsblish the Framework within which Gowermments
co-gperate te facilitate the nperational aspects woil spill surveillence  and
response.  This can  include, put is not limited %o, bilsteral or subregional
arrangements to optimize the use of vessels, aircraft and oil spill response
squipment;  egreement on the essumptiocn of the lead rols by the State in whose
waters a pollution incident acours; identification of priority coestal and sea

i tom 4n mm mwsrflying of. the territory of other States end the
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Reporting and alerting mechanism

The Plan must include, as an annex, agreed lists For each ipdividual S5State,
detesiling the indivicduals assigned responsibility under the national plan. This
snnex should identify personnel and their aiternates with telephone and/ar telex
numbere which mu=t be available on 2 24 hour begis. IR la recommended that wherever
possible existing faeilitias he utilized, sugh as Befence end Folire Beadquarters,
to receive and disseminate veporis. A typical format is shawn below.

Methods of communicatinn must be agreed to ensure a Free flow of ipformation
hetween Sovermmanks as the ipeident develops, including a format for reguesting,
offering and sccepting essistance. To foeilitate radio communicatians, prior
agreement batween Governments on the assigrment of specific operating frecuencles
far operational Tesponse to an oil spill, fs essential. Financial implications must
be agreed and sccepted by those involved and this detailed in the Plan.

When a spill occuzs, khe responsible Covernment must immediately inform
heighbouring Statee 1f it appears likely that the spill may threaten their ses &ress
end shorelines, giving as mueh detail as possible and should inclode dste, time,
position, type and amount of oil spilled, the prevailing and foreeost  weather
conditiorns end proposed actions. As the situption develaps, informstion to these
States must be updsted continuoualy, end a regular synopsis provided te keep them
informed. Typical formats For reperting and updating sre schown helow.

The spill must be trecked from the gir =s soon es possible, 1tz movement
monitored snd the relevant informetion dissemingted to enablz adjacent Governments
to asscess whether any sdditicrnal surveillance will be required and any response
pperations necessary. :

Logistica and administration

It is vital for the implementation of a Regional Continganey Plan to be able to
move equipment, materials and personnel to the places where needed without undue
delay of farmality. It is therefors essential that each Stats partieipating in the
Regional Contingency Plan make administrative arrangements io axpedite epustoms,
immigration and other control of  materie]l and personnel entering or leaving its
tercitory for the purpeses of assisting 1t or anrcther State ip combating oil
pollution ar the threat thereof. -

Getails of such arrangements should be included in the Regiomal Contingency
Plan and promulgated to all States participsting in the Plan end to international
organizations or ather States, which may be called upan to essist in the case of an
oil pollution incident. Such details should include the essential information which
1z required by the appropriate national authority {customs, immigration, ete.) in
arder to facilitate special arrangements. Ideally, such arrangements should include
provigions for the rapid granting of entry vises a2 well a5 the temporary
impartation of oil sepill clean-up equipment and materiel fres of duty or import
taxes.

Each State should maintain individual records of action taken and eguipment and
other resources used to respond to the incident. Such records may take the form of
a chronological summery and a cost anglysis of aquipment and manpowsr IeSOUrCEE
asaigned, incloding associated transportetion costa.

Identification of the nature and degree of active co-operation
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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 lmmediate response.

{b] Observation and prediction of spill behaviour and movement

hyzilable metenralonical and hydrographic data should be analyaed to give rough

early predictions of genersl epill movement. More sophisticaied splll movement

prediction methods may be used subseguently. However, visusl observetlon of any

eptll is essential and the responalble individual under the appropriate national

plan should wuwse 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 taken relsted to beth tracking the spill and any
response necegsary. The basizm on which responbility is transferred From one J3tate
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 ot
the region and annexed o the Plen. Private and Covermment resources outside the
vegion which may bs readily availabls, should alsn be identified in this annex. All
States mainkain dizcretion over the provision af their netionsl resources.

(d} Jaint eontingeney plans

Rggicnal Contingemcy Plans, when ng central secretariat is  available, must
_emain simple and masy %Yo operate. Within the overall fremework, subregional or
bilatersl agresments may be prepared by those States in close prowimity. Llevels aof
resporas 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 Teguired to implement regional plans

It is assumed that each netional plan will meke previgion For the =zupply of
adegquate resources to deal with spillse of up to 500 herrels of @il in its walers.

Tha totality of combined national resources within a region may well bLe Found
still to fall short of what is desired. It may, therefore, be necessary Lo agres
upon an increase in individual holding 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
effective response to the maximum credible spill, o.g. the total loss of an oil
tanker and its cargo or fFrom offshore exploration end production activities,

| T N ) IS T NS IO U U [P U Uy - O — a2l T akla Fauram
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Reyiew and update of the plan

1he Plan should be reviewed on & periedic basis to incorparste experience
gaines from regular exercises and actual ineidents in the region. Perladic updates
of Focsl point contacts and equipment inventories should be made, using %he
information provided by individual States.

REPORTING AND ALTERTING MECHANISM - A TYPICAL FURMAT

Country Mational Foral Polnt Telex , Telephone Mo
Eden Mr. A. Polluter 032-343 £75 B910
Ruritania Cdr. I.M. Ready g17-531 BB& 3172
Paradis=e Capt. I. Tipple 457 -H21 T8s 8130
Erewhan Mr. C. Leansgs 81-268 455 T34l
Shangrl-la Mr. A. Brip 047-241 8251
Hispanicla Capt. B. Courageous 0132 7632

£1 Darado Eng. B. Bager &7 5411

FOLREP Format (17

From: (Stete requesting the alart}

To

{Fgcal Point in neighbouring State)

PGLREP number (sequential number of report} (Brief title of the ineident
including source ar potsntial source, location and time of incident}

1. Situstion {provide full detaila of the incident as kriawT

7. Action Teken [describe the ection taken iritially, or sinee lest veport, in
respanse to the discharge or threat)

3. Future Plan {describe the action contemplated in reeponge to the discharge or
threat)

4. Assistarce Reguested (identify aseistence desired by particular State)

5. Alert {a) identlfy State to whom the elert is to be re-gddressed, (bl
advising Flag State following message quote - wnquaote

PR - e .- f L i di . —h mnmm aTaeadd
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BOLREF Format (23

Erevhon
Fden, Ruritanis end Paradize

BOLREF Wil Fire Tank Vessel Neversink (flag) 13-20 N, 50-00 W spproximately
CLO300 GMT

Situetion

{a} OL0400 GMT Neversink reported tn Nomsueh, Erewhon, experiencing fire in
engine-rooi, yeszel dizabled =nd adrift. Cargo 700,000 barrels crude
0il {origin unknown}.

ItbY Presemtly no repest no discharge.

{c} Weather: Wind from NE 25-30 kto Seas NME 10-12 ft. Dvercagt In rain.
Forecast unchanged. -

Action Teken

(a) Erewhon natishal oil apill contingency plan activeted.

(b) Alerted Eden, Ruritania and Paradige.

Future Plan

(a) Dispatch aircraft io Investigate when weather suitshle.

‘h} Maintain close liaison with Neversink to dotarming developments.
(z) Keep appropriate States informed.

fzsistance Requested

{e) Fequest Matlonsl Authurit} Eden provide 2,000 ft inshore boom.

fh) Request zalvege company place Emergency pumping system on standby.

Alert

{a} Re-sddress this message to Shangri-ls, Hispaniola, El Dorado.

(b) Advise Flag State Ffollowing Ouote Tenk vesagl Neversink reports
angine-room fire 8t 010300 GMT, location 13-20 W, 50-00 w, 700,000
barrels plus bupker o0il on boatd. FPresently no discharge. Request name
and contact points of owneTs unguote.

Stztus of Situation. Case pending.



- a7 -

dnnex I
FRAMEWORK FOR A WATIOMAL MARINE POLLUTIOM COMTINGEMCY PLAN

General

The dengity of marine traffic, espenially oil temkers, in close proximity and
particularly off the South Cosst, presents a feirly high tiszk of marine pollution
from collisisps, stranding and other marine acctdents.  Such pollution can threaten
amenity beaches, ses birds, merine 1life in the inter-tidal zenes and the fishery
with =subzequent loss of revenue and protein sgurces.

Scope and inkraducticon

Thie plan is intended to delineate responsihilities for the gperational
response to marinme incidents which eould rtesult in spillege of eil or other noxlous
materials into the waters. Such waters are defiped in the Maritime Zones Law and
the Territoriel GSeas Ast. A central =gency or body {e.g- the Direciorate of
Merchont Shipping) should have lead agency reeponsibility for any  incidents
involving shipping and is empowered by law to intervene and take whatever measures
are «deemed necessacy to prevent pollution gr to expedite the Flew af marine kraffie
whenrn &n arcident oecure.

This plan provides the framewsrk of co-ordination of an integretad response Dy
government agencies to protect the envirorment from the deleterious effsets of
pallution From gpillages of oil or cther noxious substances., It is intended to
promote the development of local plans in the mejor ports te respond to such
incidenta.

The objectives of this plan are:

i. To develop eppropriatc systems fer the detection and reporting of spillages of
il or other noxious metsriala or of incidents related to the operatiaon of
shipping which could result in such a spillege.

2, To ensure prompt cesponse iz made to either prevent pollution or to restrict
the spread of the contamimants.

3a To enmure that adequate protection 1s provided for the public heslth and
welfars and the marine environment.

4, To ensure that the cerrect response techniques are used to clsan wp the
pollution and that disposal of recavercd proeduct is carrded gub in an
envirommentally acceptable manner.

5, To ensure that complste and sccurate records ere mainteined of all expenditures
to facilifate cost recovery.
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The following goverrment departments may act as Tesources agencles == raguired
to support the actions of the rssponsible contral bodyi e.9. tha Directorate af
Merchank Shipping:

The Porks Authority;

The Defance Force;

The Ministry Responsible for Health, Agriculture and Envirenment;

The Petrolewum Carporakiong

The Ministry of Foreign Affeirs;

The Miniatry of Fisharies;

The Pplice Faorce.

Npotificstion and slerting procedures

Wheh am incident ocecups which couid resedt in marine pollution, or there is an
actual spillsge af oil, this should be reported to the Communicationa Centre who
will advime Firstly the Merchant Marine Department for action, and other depariments
far informaticn, in sccordance with the following schemad

TYPICAL DIL SPILL RESPONSE ORGANIZATION

Coverrment Miniater
or Committbes

On-ecens
Commander
Information/
Przes Officer
Pubiic Works Marine/Harbour Fisheriea/ Tour izm Patroletn
Department Mester Despertment Environment Department Industry
Cepartment
Exiernal Legal
Affairs Department

The reporte may also be made to the nearest Port Authority ar Civil Aviatian
Suthority whe will then relsy the report to the Communicstions Centre for
dissemination.
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Drganizekion

The Director of Merchant Marine has the overall responsibility of ensuring that
the appropriate response is made to any incident in tne waters. He will direct the
various aspects of the pperation and will be sssisted by the Director of the Marine
Pellution Authority, who will be the on-site representstive for the Merchant Farine
Dspartment and act to co-ordinate all setivities. He will pass reguler situation
reports to the Communications Centre and will also relsy roguests for additional
resourcas through this Centra.

The Ports Authority Master Attendant and his staff are appeinted as Pollution
Prevention Officera end will lead initial response to ineidents within the port
limits; if additiohal sssistance ls required they should reguest this through the
Marine Pollution Authority.

The designated pnllutiun prevention officers are respansible for:

(a) directing the empleymenk of needed resources for preventien of pollution,
containment, clean-up and diapasal of any pollutants and restorstion of the
gite;

(g) providing a Ffocal point of information for all egencies eoncarned;

fc) preparing cost analyses and e deteiled teport covering all aspecta of the
spill; and

fd) collecting samples for posaible analysis.

The Defence or Police Force will make the facilities of the Cemmumications
Centre gvailable to receive and disseminate reports of marine accidents er
pollution. If it is deemed necessary one or more patrol craft will be dispatched to
the incident site to Bct == the on-scene command centre with the mandate to
intervene if so ordered by the Minlater of Trade and Shipping.

The Defence Force will provide Fixed-wing aircraft or helicopters to conduct
sipveillance or provide logistic support in movement of men and materials ko the
incident site. Theyﬁwill alsn praovide a ground to alr communicaticns link at the
gite for use by the On-Scene Co-ordinator.

The Porte Authority will provide tugs and pollution control equipment at the
imcident site and, iF regquirzed, will rig gne or more tugs with dispersant spraying
equipment .

The Petrolaum Corporation will provide tankers or tenk barges for astorege of
recovered nil  or gil in water emulsions and will arrange for storage and eventual
disposal of recovered pil.

The Ministry of Foreign Affairs will be responsible for all negotiation with
the vessel and cargo owners and insurers and will alsc conduct all negotistiona
regarding compensation end indemnification. :

The Winistry nf Fisheries will provide sclentific advice bo the Director of
Merchant Marine regerding species st risk, shore-line sensitivity, use of dispersent

chemleals, bezch cleaning methods, ste.

A fina? roneideratimn ia the strzamlining of adwinistative procedures such s
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cleared for landing and delivery. In too many cases expenalve and specialized
agquipment has been held up at the alrport bhecause of customs Formalitieas aircraft
bringing technical ewperts have been unabls te cbtain landing clearsnces, ar the
exports have been delayed in immigration hecause af wvisa regquirements., Caountries
should establish the necessary legislstion to ensure aspeedy and simple entry of the
rocources required for pellutien response in the event of marine emergency.

In order to foeilitete the foregoing division of Lesks the Marine Pollution
Ruthority will form an  Advisery Conmitlee with represenktation from all these
agencies. Thie Committee will formulate procedurss far provielun of resources and
technical assistsnce and will deal with the verlous sdministrative and logistic
problems which can be Foreseen.

Spill eontrol and clean-up progedures

An acuurats =ssessment of a epill incident is essential befora appropriate
spill controls and clean-up procedures can be impiemented, Generally, containment
and recovery ace preferred, but in  some inztarces 1t may be necessery to uaEe
wisperaant chemivals. Details of these verious methods of oil spill clesn-up may be
found in Part IV of the IMD Manusl on Qi Pollution, "Eractical information on
means of dealing with oil spillages" ard the Canadian publicabion "The Basies of 0il
Spill Cleanup”.

In most instances, it will become negessary tc remove oil and oily debris  from
hemein aress and  the water surfaces within bavs, lagoons, ete. Some fonsiderat:fon
chauld he given to methods of removal of oiled besch material end the possible
future erpsion in the coasztal zones. [xperience in many spille sround the world has
been Ehat it 1s fregently necessary to replace eny soiled beach matertal snd soms
knowledge of the mediment treneport processes in the coastal zonas would be of great
veJug in ensuring that minimal dewage is caused during vlesn-up operationg. A
further aspect is that of disposal of the oiled sand eng debrie. Wikh the high
ambient temperstures which prevail in most of the developing countries, both Land
farming &nd senitary land Fill operations would appesr to be enviroomentally
acceptanle disposal methods. However, some preliminary studies would be required to
datermine whether disposal sites are adjacert to waler courses or if thare i= &
danger of oil leaching back inte the marine enviranment.

Dispozal of contsminanis

Disposal of recavered oil as opposed to oily debris is a particularly difficult
prablam and it would be desirable to plan an excavation of disposal pite close to
the shoreline which could be lined with plastic and used as tamporary gtorage until
such time as arrengements can be made to  transport the otl to = refinery or
proceasing Facility.

frrangements should be made for reception, storage and disposal aof recovered
ail ar oil in water emulsions. Pepending on the type of oil, e.q. crude, refined or
resldusl, it esn be stored, separated and either refined or sold as fuel. With
regard to comtaminated debris, this can be disposed of by burning or burying.
Jechnical assistamee should be obtained from Che appropriate officials of the
Environment, Health nr Agriculture Departments or MinistIy of Figheries 4in the
selection of disposal sites close to ths shoreline resources.
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PUBLICATIDNS IN THE UNEP REGIONAL SEAS REPORTS AND STUDIES SERIES

IMEFR Achievements and pldénned dJevelopment of UMEP's Reqglonal Seas
Frogramme gnd vumpareble progremmes sponsored by other bodies. {(1982)

UNIDO/UKEP:  Survey of merine pullutents From industrisl sources in the West
and Central African reglon. {1962)

UNESCO/UMER River inputs to the Weat and Tentrsl AfFricen  merine
environment. (1982)

IMCO/UNEP:  The status af oil pollution and oil polistlon control in  the
West snd Central AFcican veqgion. [1982)

IREA/URNEP:  Surwey of tar, oil, chlerinsted hydrocarhons and  trace metsl
potlution in cosstal wateras of the Sultanate of Oman. ¢1982)

UM/UNESCO/UNEP: Marine and coastel area development in the East African
region. {1982)

UNIDOANEP: Industrial sources of marine snd ccastal pollution in the Fast
Africen region. {1982) .

FAOD/UNEP: Maring pollution in the Fast African cegion, (1982)

WHO/UNEP: Public nealth problems in the coeslal zone of the Esst AFricen
region. (1982}

IHO/UNER: 04l pollution control in the Essl African reqion. (1962)

IUCNAUKEP:  Comservation of cosstel and merine ecosystens and living
resourcea of the Fast Africen region. {12823

UNEP: Environmenial problems of the Feast African region. (19823
UKEFs  Pollubion and the marine enwvironment in the Indian Doesn. (1 982)

UNEF/CEPAL: Development and environment in the Wider Caribbean reqion: A
Synthesiz. (1982)

UNEF: Guidelines snd principles for the preparation and implenentation of
comprehensive  action plans fer the proteckion end developpment af marine and
coestal aress of reqional meas. (1382}

GESAMP: The health of the oresns. (1982)

UNEP: Regional Sess Programme: Legislative authority. ({in preparation)
UKtP: REegional Seas Programme: Workplan, (1987)
Rev. 1. UNEP: Regionel Seas Programme: Compendium of projects. (1584)

CPPS/UMEP:  Action Plon for the protection of the marine enviconmenl wnd
raoctal arsae Af Fha Ceaskb Coack Ba- i 823 IR T Y
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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  MWider
Caribbean. (1904

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

UNEP: Aetion Plan for the protectiomn sl develupment of the marine and
cpastal areas of the East Aslen region. (1943}

UNEP: Marine pollution. {(1983)
IIN:P: Action Flan for the Caribbean environment programme. (1%33)

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  teResscch 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/UNER: Deean  enecrgy potentlal of the West and Central Africen
reqion. (1983)

A. L. DaHL and I. .. BAUMCGART: The state of the environment in  the Soubkh
Pecific, {1983}

UNEPR/tCE/UNIDNAF RO/ UNESCOS WHO/ ISAE A+  Pollutonts from land-bosed sources 1n
the Mediterranean. {1764)

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 Ardabie end

the United Areb Emirates. {19637

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

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

FADSUMNEP: Leqal aspects nf protecting anc menaging the marine and coeslal
environment of the East AFrican reqion. (1983}

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

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

GESAMP: Principles for developing coestal water 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 Plan  region.
(1984}

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 pallution. {19847

UNEP: Prospects for global ocean 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  otorsge  and
dispaosal in the South Pacific. (19847

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

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

UKEP: Socip-sconomic activities that may have wm impact on the wmarine and
coastal environment of the East African region: Metional Reports. {19840

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