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(i)

PREFACE

8y resolution 347183 of 13 December 1979, Lthe United HNationz Genersl Assembly
regueated the Gaverning Council of UMEP te report to it at ity thirty-aixth sesaion,
through Economie and Social Council, on the probiems relating to marioe
pollution= .,

Aa a reaponge to this request, the Executive Directnz of UMEP prepared thiz report
which waa congidered, aas document UNEP/GC.9/5/Add.3, by the ninth ssgeion of
tha Govarning Council {Nairobi, 13 - 25 May I981).

- The Governing Council sukhorized bhe Executive Director of UNEP to submit the
report, on its behalf, to the Gereral Assembly, through the Egonpmic and Social
-Council (UMEP/GC.2/15, Decision 9/10A, paragraph &;.

The Sa:rathry-ﬁanaral of the United HNations tranamitied the report to  the
‘thirty-sixth session of this General Assembly as document A/36/452. '

i The dafinition of merine pollution long employed by the United Nabions, as aet
focth in Etha General Principles For Asseasment and Control of Marines Pollutian
used at the United MNations Conference on  the Human Enviromment, ia "“the
introduction by men, directly or indirectly, of substances or energy into the
marine environment (including estuaries) resulting in such deletsriouz effacts
a8 harm to livinrg regources, hazarda ta human heaith, hindrances to marine
activities includinc fighing. .impalrment of auality for use ¢f sgea water, and
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I INTRODUCTION

1. Problews of marine pallution have not altersd greatly in the last decade, but
mar's psrception of them has changed markedly. Improvements in marine envicenmental
quality have been achieved in many coastal aress through pollution control, and
esvere degradation in some arezs has besn avoided through the application of
stringent zestrictions on wasie diacharges. flegional agresmsnts aiming at the
ptotection of enclogsed and semi-enclooed seas, auch as the Halainki, Barcelona ard
Kuwzit Conventicna, have eontered inkto fores providing the lagal basia for
co-gperation amang States on this subject,

2. HNational priorities have shifted since the 1960a and Lhe early 1970s. The
agcute energy ahortages in many parts of the world have necessitated measures bto
praovicds new sources of energy, and these have sometimes introduced new pollution
problems, and at ather Eimes required relaxation of sxisting strict requlatory
conkrols.

3. Protection of coastal waters, in particular thoge in closed and semi-encleosed
seas, ajainst environmental damage deserves high priority. The impact on the marine
environgent of conventicnal energy sources, for sxamplse through the explaitatinn af
different sections of the continentel shelf for fosail fuels, the Lransport of
ligquid and gaasaus hydraparbong by tanker and pipelina, and the use af coal for
thermal power, must he Fully understood. The arvirenmental affscts of nuclaar power
reactocs loceted on rivers discharging into coastal watera, constructed on the coast
or. mounted on offshore structures must be carefully evaluated hefora congtruction
proceads, and these impacts should be minimized by careful salsction of aitea and
development of design to incorporate envirormental requiremants.

4. The main thrust in the 19805 must continue to be towarde pratection of eoastal
waters, wastuariss and other inland watsre, along with restoreticn of already
degraded coastal marine enwircnments. Host of the living reacurces of the sea are
found in these vulnerable coastal zones. Coastal rescurces coulg be severely
raduced by pollution long before adverse trends can be detected in the open aceans.
Human populations are generslly growing throughout the world, and pressurss on the
cogstal zones ares increesing as o larger proportion of the population movea ta  the
coest. Coastal developments for induatry end for human habitation can permanently
" destray vital eatuarins and inshore copastal habitats For marine grganisms. The
impect can be esspecially severs in sensitive cosatal ecosystema, such as sea-grass
beds, mangrove swamps and coral reefs. 0OFtzn the effects are of a chronic nature,
ard their impact can only be assgased after long-tem studiss.

5. The cheice of alternative snergy sources may lead in the next decads or two to
utilization aof the sea as a sgurce of energy. Tidal pawer iz already being
harnesasd in significant quantities in at jeask two coestal areas of the world.
freliminary feasibility studies have demonafrated that energy can also bes generated
by wave action, coastal windr, salinity gradiesta and verticsl temperacurs
aradients. The ugtilization of merine biomass {larae alpse! for methans oroduetion
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6. Finally, the effecte of sarine pollution on himan heslth &nd the quality of
life must be fully considersd. The alimination of possible transmittal of pathogens
through ses-woter and seefood muet receive high priority. The sesthetic quelity of
coestal watera should not be ignored. Sewage trestment and improved pethods aof
waste disposal inte the sea should be introduced whanaver naceesary bo make the uae
of coastal regions safer for residents and vieiters and more attrective for touriasm.

11 SOURCES OF MARINE POLLUTION AND POSSIGLE TREWDS OF CHANGES JN THEIR QCCURRENCE

% The chief sources of marine pollution” ere land-based and may reach the ses
through rivers, direct coastal oui-fells, coestzl urban and agriewliurel twunoff, and
precipitation of atmospheric emissions. Pocllutante may also be introduced by
shipping aw by structures auch as oll drillirmg rigs mounted on the continental
shelf. -

g. Barause of the paucity of reliable bazeline deta on Che levels of pajor marine
pocllutants in the warld oceans, the trend in theit occurrence is barely underatood.
However, intensive regional baseline studiss carried out during the laet decade’ in
some  areps (e.g. the MNorth Atlantire, the Baltic, the Mediterrasnean) are shedding
more light on the zituation in the areas studied.

9. The mzjor categories of pollutants which may have a long-term impact on the

globz]l afeans are:  petroleun  hydrocsrbors, halogenated hydrocarbonz, metals,
redionuclides and perzistent aolids.

Fetroclewn hydrocarbons

10. Petfoleum hydrocarbons reach the Ass thzough varioes rovtes, with only a =m=all
part of the total ceming from ships, even though catestrophic oil spills from large
terkers are mogt dramatic. .The total amount of ail introduced inte the sea annually
hes been estimated at £.11% million tomnes, of which 2.13% million toannes come From
various sources invelved in trenaportetion of cil by sea; only 0.2 million tonnes
of that iz attributable to tanker accidents. Rivers introduce about 1.6 million
tones anmually, while natural seeps are estimated to contribute 0.6 million tornes
of petrolevm hydrocarbons annually, the =zame. amount reaching the sea from the
atmosphere. The balance of the annual input is conkribeted by various sources,
including coastal refineries amd coastal municipal wastes.

11. There has been 2n increase dJuring the lest decade in the amount of petrolsum
hydrocarbons transported on the world oceans. ¥he number and volume of Bpllls have
elso prawn. MNevartheless, the smount of oll introduced into the aceans in 1980 has
probably not increased greatly since the early 1370s,

Halagenated hydrocarbons

iZ. Halogenated hydrocarbons in khe oes originate largely from tarrestrial
application of chlorinated bydrocarbon pesticides in egriculture and forestry.
Thara - avnthetis chemicosls may rasech the ges Fhenioah caorirm b boereal ronnFF and rivers




13. In the morthern hemisphers, at lesst at wmiddle latitudes, tiw wses of auch
halogenatad hydrocarbona a3 DOTe and PCBs wes curtailed around 1972 {although ather
peaticides, s.g. toxephono, have  taken the place of ODTa) and they have thwa
gemerally shown decceased concentrations in eatuariesa and cpastal watera along the
Narkth Atlantic and Pacific during the laat decade. Thelr .application in tropical
awl subtropical areas has, however, not substenbtially sbated, amd in the asdthacn
hemisphere it hes increassd, particularly in South Americe. Therefors, it can- be
sxpected that concentrations of these compounds may increase in southern hemisphars
and low-latibude northern heaisphera sea-waters.

Metals

14. Pellution by metals arises From vacious land-based operations such as aining,
miiling and amelting Bctivities, setal plating and assoried manufacturing processes.
Someg of the wmetals -nay enter the asa through the agquatic routs, whiles a cerkain
proportion resches the oceana via the atwoaphere and ‘is washed out by rain. The
amount of iron, manganaas, rcoppar, 2ine; lead, Eim and antinony entesing the sea
through river discharges is by ®n order of magnitude higher than the amount
discharqed through natural geologicsl processes. Seelter emissions way transmit
substantial quantitiéa of metals into the atwoszphere. The same bolkds true for
coal-burning thermal planks =and setallurgical industries. Mavertheiess, seawaker
concentrationg- of metals in oceanic areas ars =till fegarded essentially as at

‘Mbackground" levels. The problem of mercury is discussed balow.

15. Lesxd iz the only metal whoss natural geochemical cyeling ha: been clearly
altared by man, leading to concentraticns af lead in the surface waters of some
parts of the aceanz at above backgrownd levels. Yhe use of tetrasthyl-lead as an
aati-knock agent in gasaline and the ealsaiens from stesl plants have increased the
flux af lead to the atmosphere by an order of megnitude (0.4% million ‘konnes pet
year} over the natural flux, Other setala may exhibit comparatively high local
cuncentrationa in nearshare watera, where there may be industrial or wurban saurces
of these metala, but thelr global budget has not besn significantly altersd.

Bad icnhucl ides

16. Radionuctides have been reaching the sea -through fallout from atmespheric
testing of nuclear weapons. The annual deposition of flssion products from nuclear
tests reached a pesk in 1963, but since the partial Treaty Banning Muclear Wsapon
FTestz in the Atmosphere, im Duter Space and Under Water of 3 August 1953, this
soucte of radiomuclides has been steadily declining, although there have besn a few
small psaks superimposed on (he decreasing trend as & cesult of atmospheric tesis of
mmrlear weapons by countries which were Aot signatory to the Treaty.

17. Radicactive contributions to the marine environment from peaceful uses of
radioactivity have been comparatively omall, end ceach the sea through rivers ar
direct coastal discharges. New nuclear poser reactors; when opsrabting naemally,
roleaae little radioactivity into the atmospiweres or inko nearby  waters.
Consaquently, smiszions af redienuclides from nuclsar power reactors have nok
aubstantially increassd-during the laast decads. However, reectos- acridents nay lead
to unpredictably high releaass.

18. Low-level radinactive wastes sealed in containera ware dumped in the Atlantic



continged, and iz now being conductad under the auepices of the Curopean MNuclsar
Energy Agency. Ocean dumping of low-level and intermediste-level radipactive wostes
from Buropeen sources will probably continue under the Convention For the Pravention
of Marine Pollution by Dueping from 5hipe and Aircraft, 15 February 1972 (the Oslo
Convention), and the Convanticn on the Prevention of Marine Pollution by Dumping of
Woates and Other Matter, 29 December 1972 (the {ondon Dumping Convention).

19, A= plans for new nuclear power reactors are implemented in many countries to
supplement existing energy =sources, it is expected that ths entry of radiocactive
materials into the sea will increase. Reprocessing of muclear fuel from power
reactors may alao sdd some radiocactive materials to the sea,

Persistent salide

20. Persistent solids, such as plastics, mey have undesirable ecoclogical effects in
the =¢a and hinder maritime opermtions. In general, much of the persistent plastics
and other litter entering the sea from Iand-baséd sources comes from garbege
dieposel and ordinary human refuse. Solid wastes, of which persistent plastice fora
anly 2 part, are at gpresent being introduced into the oceans in ever incressing
amounte. Approximately &.4 x 10”7 tonnes af shipboard litter are discarded annually
intp the world's oceans. At present, only 0.7 per cent of this litter is plastic.
However, plastles production is coubling every 12 years, =0 that the smount of
plastic litter can be expected to increase substantially unless controle sre
applied. '

Other pollutants

Z1. Nearshore marine pollution problems can also arise from a host of other agents
that are not intluded in the above cetegeries. While having perhaps little impact
globally, they gan have serious consecquences in  loesl areas. These are the
eaterials that narmally undergo degradation in the natursl marine environment, but
are often intreduced in such guantities as to excead ths assimilative capecity of
the Iocal recmiving watera. If there is @ continuous digcharge of such agents,
chronic pollution can arise. These materials can be classified as:

(e} Dissolved organic substances;

(b} Particulate orgenic makter;

(e} Particulate inorgenic matter;

(d} Soluble inarganic substances, including mutrient constituents;

{e} Mictoc-organisms;

{f} Thermal diacharges.
Normally, these gruﬁps of substances are not considersd te have a long-tem,
wide-ranging impact on the aarine environment. They also may not have a serious
effect on the nearshore environment, if they sre effectively diluted with a large

volume of receiving water and dispersed. Unfortunately, this is mat zlways the
CASE.

EARRATE 2



‘could arise From such mining ﬂpuratxnna through disturpancs of Eha bottom and

creatlon of burbidity by excavating nodulea or dredging for metalliferous muds.
Pollution could aiso result fitom the concentrating procezs. Whethsr the metals are
extrected and concentrated a3t ses ar on land, there would be tailings { pulverized
rock) for disposal, which, if diacharged into the sea, may create & turbldity
problem. Moreover, metals may leach from the fine particlea resulting Fram physical
crushing and grinding of nodules followed by chemical treabment.

III EFFECTS OF LIVING RESCURCES, ECOSYSTEMS, HUMAN HEALTH AND AMENLTIES

Living eesources

23. Clear-cut effscts of pollution on the living. resources of the sea have not bean
unequivocably documented. Thers are no knawn cases of pelagic species of Fish, far
exampla, where populations have bheen shown ta suffer a decline due strictly to
pollution. The effaects of Fishing intenaity, natural environmental facktors, and
success or Failure of a partieular year-class beceuse of a combination of favourable
or unfavourabla canditians, have alwsys daminated the variables that detsrmine the
size of a given pelagic fish population. It would be difficult to identify any

impact of pollution supecrimpased on such far-ranging effects of other factars. The
anly instance of possible effect of a paliutant on the population of & marine
organisw was reported in the reproductive failure of Baltic Sea seals, whlch showed
high l=vels of DETs and #{Be in their tissues.

24, ThE Ampact of pollution on fisheries resoirces is felt mogt in  the nearshora’

ZOTE, Ihls iz whara the various ‘shellfish . ‘BLocks, mullusnﬂn and crustataan, are ..

1ocatéd. AnadromoudFish species uee the estuaries and utharvpart§~af the. tdﬂstall'

zone =% NUCBSTY gruunda befors they procsad out to sea, Adults of- both anadrﬁmﬂus
and catadromous species musi swim thrﬂuqh estyariss in urder to reach their apawnzng
grounds, and many cosstal species feed in estuaries. Hence, pollutante im the
coaatal watera, or Oavelopmenta that disrupt or destroy inshare habitats, can ba
dissstrous for various coastal fish and invertebrats species. Long bsfore impacts
of gollution are recognired in offshore watars, the inshore fisheries resources can
be saveraly reducad. This has happened tu many stocks of woystera on both the
Atlantie angd the Pacific coasts of North America, whils in Europe and on the sast
coaat of North America, salmon and sea-run trout have vanished from streams where
bhey were once sbundant.

Ecusfétems

75, The impact of pullution on marine scosystems tends Lo De glow and  insidious,
ard it i= difficult to identify the most sensitive component of the ecosystem. The
impact af pollution on Arctic and Antarctic ecasystems can be muich more serious bhan
in tropical eand subiropical regions.

26. Disruption of food chaina can occur in eoastal waters as a result of poliution
or coagtal sSrea development. Faod chaine. in estuaries, in particular, are highly
specialized and vulnerable to disturbance by man, They are extremely important from
a prackical point of view when they lead to economically wvaluahle species such as



Human health and smenity valuse

28. Humah health can be effacted in a variety of waye by pollution in the marcins
envirorment.. The most dremetic incidente are thoase where desths or severe illnesass
of humans ere caused by consumption of contaminated eeafood. Metoury, one of the
mote hazardous metals beceuse of its neurological effect on human consumers when
ingestad in metallorganic Form, has been widely studied in the last decade. Levels
of mercury found in certain long-lived fish species in Bome regions {e.g: the
Mediterranesn) are wup to four timas higher (3 mg/kg) than. the levels in the sams
gppecies From open oceans. MWevertheless, it seems that these levels sre a natural
phenomenon not cauasd by man-made pollution.

7. Gewage effluents, or municipal wastewaters az they are sometines known,
contribute to perhape the most univerzal form of marine pollution. Their impact is
usually in inshore waters, which are useu for orowing eand/or havesting of shellfish-
as well as for recreatien such as bathing and boeting. The effect of mewage on such
Filter-feeders as oysters, clams and mussele is well known, Theoe shellfish
concentraete bacteris and viruses from sewage in the process of feeding. Tha
consumption of raw or partially easked shellfish which bave besn sxposad ko
untreated sewage can thus lead to the transmittal of wviral dissases such as
hepatitis,

3. Sewage pollution in coastsl waters affacts woter-related recreation and
amenities, While rases of serinus digssses, e.g. typhoid and' cholera, due to sea
bathing in sewsge-polluted waters have never bean conclusively proved, there is
evidence of tranamittal of certain mild afflictions, such es respiratocy infections
and gaetre-enteritis, through this mode. The more undesireble wapect  of
sewage-pollution is its effect on amenity value of the water and beach. There may
be visible turbidity, scum and other floatables on the water surface and beach, ' and
en offensive adour, essaciated with the sewage discharge.

31. 0il spills are another form of paljution which has its undesirable visual end
olfactory stiributes, adversely affecting seashore residentiel and recrestionsl
areas, and sonetimes causing severe set-backs in tourism.

I¥ ACTIONS TO ALLEVIATE MARIME FOLLUTION PROBLEMS

¥2. The approach to sglving marine pallution problems réquires 2 eeries of =steps,
which may be summarizred as follows:

{a) Identification of pollution problems Lhraugh assessment of their sources,
arounts, levels, tremnds and effects.

{b) Development of environmental oqus=lity ecriteris, based on lavels of
poilutants in ses-water, marine biota and sedimente that are not expactad
te damage marine organiems or ecosystens, or ta be harmful to  human
heglth.

{¢) Formulatiom and promulgation of national, regionzl and global iegislatiun
and regulatione to conmtrol marine pallution, as an esaential instrument of

Arvitarmantal meansnomonb et et oe



¥ THE ROLE OF UNEP IN ALLEYVIATENG MARINE POLLUTION

13, UMEP, as the “focal point far environmental action and co-erdination within the
tinited Nationa systss™ {Genéral Assembly resolution 7997 (XXVII)) assirta in, and in
many cases co-ordinates, the developmant and implemerntation at the global, regional
ardd national levels of the steps outlined in paragraph )@ abave.

%, Specifically, UNEP concentrates on prohiems of the matine and ecastal
environment of ten regional asas, through programmes invelving the co-oparation of
nora than J}J0 coastal States and eighfeen Unitsd Mationz bodies and spacialized
ageneiss, as well as intergovernmental and mon-governmental organizations. These
afforts fave led to the formal adoption of regionzl action plane for the protection
and development of ths Mediterranean {1975), the Bed Sea and Gulf of Aden (1576},
the Kuwait Action Plan Region (1978}, the West African Region (1981), the Wider
Caribbean (1981) and for the East Azian Seas (1981). (fhe action plan fer the
South-Esst Pacific may also be adopted in the seccnd half af 1981). In some cases,
Within the framework of these Goverrnment-approved actior plans, regional conventiona
for the protection and devslopment of the marine envirgpnment and coastal areas,
supplemented by protocols dealing meore specifically with a partieular source of
pallution ar envirormentgl problem, have Deen adnpﬁd {Barcelona Convention, 19743
Kuwait Convention, 1978; Abidjan Conventicén 13B1)= .

35, In addition, UMEP actively supports, contributea to, or is associaied with, the
affortg of other United Nations and non-United Nations arganizations related to the
protectinn of the marine sovironment, for example through support fo the secretariat
af tha Third Upited Natioma Confersnce on the Law af the 5ea, GESAMP, GIPME, IGDSS,
RIOS, the London Dumping Convention, the Dalo Convention, and the Convenktiona on the
Protection of the Marine Epvirorment of the Baltic Sea Area (Helsinki, 22 March
1974} and on the Prevention of Marine Pnllution from Land-GBased Sources (Faris, 4
June 1974]).

Y1 RECOMMEMDATIONS

I5. It is recommended that:

{a) the continusd assesasment of the acurces, amounts amt effects of marine
poilutanta should be actively pursued by UNEP as a camponent of
farthwatch, through support for natinomal, regional and global effarts;

(b} the work on the development and implementation of rtegienal action plans
For the protection of enclosed and semi-enclosed sean, as well as of
cuaatal waters of regiona with. defined comman problems, should be
inkenaifled as the most cational approach to controlling maring poellukion
gt its source through the Full mobilization of natipnal fesources;

E for a mors up-to-date informetion eee UNEF:  Achievements - and  planned

- Lmme— - - - - - - a2 [N — . —— e s s e——————
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tc)

(d)

the trends in marime pollution shouid be kept urnder constent review using
existing mechenisms (e.g. BGESAMP, SCOR, regional action plena}  and
periodic reports prepamg/nn the state af the macine environment at both
regional and global levels= ;

full suppart should be given ko the activities defined by the Law of the
Sea Conference as related to the protection of the marine enviromment.
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