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PECULIARITIES OF CONTAMINATION OF THE BLACK SEA

Article is devoted to meaningfulness estimation of some factorsin forming ecological conditions in regions of the Black
Sea. Comparative estimation of anthropogenic contamination degree of sea regions environment considered. The
regions the most unhappy in ecological attitude are defined, that allows to mark first and foremost arrangements on
improvement of ecological situation of the Black Sea.

Tlpucssueo oyinyi 3nawywyocmi OesaKux YUHHUKIG y Qopmyeanii ekonociynux ymos y pecionax Yopnozo mops. Haoano
NOPIGHALHY OYIHKY PIBHS AHMPONO2EHHO20 3A0PYOHEHH MOPCHKUX pecionie. Budineno pecionu, natinecnpusmiueiuii 6
€KONOSTUHOMY BIOHOWEHHI, WO 003605€ GIO3HAUAMU APAHICYBAHHA HA YOOCKOHANEHHI eKono2iunoi cumyayii 6
Yopromy mopi.
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Introduction The description of pollution examines the
relation between types and levels of activities
and flows of pollutants. The main source of
effluent into the Black Sea, both in municipal and
industrial wastewater discharges are the Odessa
and the Crimea regions. Pollution from
Kerch Straits. It has a total length of 825 kmagrlk;:lultura_l som:]rcels%gas been a s%erlhous
The coastal zone is made up of foupL0 (_amlsmce It %. S as ovg:ruse o”t_ese
major landscape types. These can l:cfem_llcas resudte dln aftrementous po ultllon
summarized as the northern steppe sub-zo?O St?:es’ Sgégunits;? Iil:):/v?a?/eerwa e;stiifd;vean?js
(€.9. Azov highland and lowland), midOIIefertilizer use has.decreased’ bp almost fift
steppe  sub-zone ~(e.g. Dnister ~lowlanc ercent in Ukraine in the past sixy ears due toya
Dnipro-Molochanski lowland), - arid Steppegecrease in agricultural productio)rq rather than
sub-zone (Black Sea lowland, Low Dniprcto an im rove?nent in mal?wa erial practices or a
terrace, Sivash-Azov lowland) and the Countrchan e iFr)1 overnmental oIi%ies FE)ollution from
of mountainous Crimea. Ninety-eight percent 9 ¢ t'g PI ; ' h it ;
of the territory of Ukraine is located within the ransportation occurs mainly from the cities o

Black Sea basin, comprising major river basins: Odessa, lllyichivsk and Sevastopol. Oil pollution
— the Dnipro: is declining. Although there are two nuclear

_ the Dnister: 3L€igtcstédradioactive pollution has not been
~ the Southern Bug; PoIIution. from military sources and marine

- the Siversky Donets; dumping is al dyd Finall bstantial
— the Danube. ping is also recorded. Finally, a substantia

Wetlands are an important feature of th Source of Bla.‘Ck Sea pollution is th_e in_put
Ukrainian Black Sea basin. where the ten mo(treated as point sources) from the major rivers

significant wetland areas cover an area (passing through Ukraine, in which concentrations of
7690 000 ha oil products, ammonium, nitrogen, nitrates and
In tﬁe Blac.k Sea coastal zone of Ukraine thelphenols have been discharged and monitored for the

are six administrative  units: Odessapasttwodecades.
Mykolayiv, Kherson, Zaporizhia, DonetskMunicipal Sewage

regions and the Autonomous Republic 0Munici al sources of sewage are frequently amon
Crimea (ARC). P g q y 9

Three of the administrative units, which maknthe most dangerous for the marine environment.

up’ the Crimea do not border the Black Sea bSolutions to municipal sewage problems involve
have close access to it. improved use of wastewater treatment technology.

The Black Sea coastline of Ukraine extend
from the Danube Delta in the west to the Kerc
in the east. It has a length of 1.802 km
The Azov Sea is within the Black Sea basin ar
is connected to the Black Sea through th
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The Maximum Allowable Concentration (MAC) Atmospheric emissions

is used as a measuring device for comparing IeV'Another important issue in the Black and Azov

of different pollutants. o : .
Maximum  Allowable Concentration  is theSea coastal zones is air pollution from industry.
. . The dynamics of air pollutant emissions by
concentration of a particular pollutant that haerbe . , . .
deemed acceptable under law industries in the coastal zones are similar to
Too frequently, when describiné levels of pollufiea pol!utant dynamics nationally. Air pqllution there
question of stating the appropriate multiple ofhgc.  Mainly comes from the metallurgical, energy,
Thus, in 1992, synthetic surfactants in dischar¢0@ mMining and chemical industries situated in
waters were determined to be up to three times the Donetsk, Zaporizhia, and Kherson regions.
MAC (National Report on State. 1993). Pollution cDue to the sharp decline in industrial output
coastal waters with  phenols is higtthroughout Ukraine and in these industries in
(3-7 MACs) and they are fairly evenly distributecparticular, total emissions have decreased
throughout the marine coastal zone. Detergents idramatically.
found practically everywhere in the coastal wate
and their average concentration is 2—-3 MACs.

Municipal sources of water pollution have beeQne reason for the deteriorating quality of sofls i
quantified in a 1996 the Black Sea Environmenticoastal regions is the irrational use of agricalkur

Plgogrammet f(IISSI(EjF;)-spc(;nsored r?pori engﬂfchemicals, which results in an accumulation of
«Assessment of land-based sources ot waler and 1 ;nq 5| fertilizers and pesticides in soils. As one

I%?,lggocvg?ethgsﬂrﬁg{g?nbils g(lj( Soe;]a &%asri:'msb%urnindicator of the extent of the problem, it is estied

permanent inhabitants of the areas in questictNat 54 % of farms do not have storage places for
Some 16 wastewater treatment facilities are fouichemical fertilizers.

in the coastal zone. The method of treatment In the 1980s, the overuse of mineral fertilizersl an
almost uniformly biological. pesticides was tremendous. There was a centralized
In 1993-94 the highest volumes of wastewater wesystem for pesticides and fertilizers distributiemd
treated by the Pivdenna and Sevastopol plantswhstate subsidies for purchasing them for agricultura
together handled of 1 17,5 million metres centerprises (collective farms or kolkhozs and
wastewater annually. socialistic farms or sovkhors).

Industrial Effluents This policy resulted in widespread pollution oflspi

_ ground and surface waters, and marine areas, hamely
Concentrations of 19 heavy metals frequently exce . glack and Azov Seas.

tsr:aerig/luAscgfggn?j!rzlzﬁg %%a ;?aétgl %rga?\'“-rggdméDemand for mineral fertilizers in Ukraine is
In the coastal waters ’neélr ériméa, ’seasoreSt.imated at 7 million tons a year, m_ost of
variations in copper concentrations are associatVhich were brought from Russia in the time of
with the use of copper-containing pesticide:the former Soviet Union. Even in the most
Levels of iron and mercury are high (1,5-2 MACS;successfuI years, demand for mineral fertilizers
as are those of nutrients and phenols (3-7 MAC:was not covered by local production. Currently,
Distribution of phenols is homogeneous throughoithree Ukrainian plants (Vinytsya, Sumy and
the coastal waters. The averagencentration of Donetsk) produce approximately 600000 t of
detergents, which are also found throughout tlphosphorus fertilizers a year, which is not
coastal waters, is 2-3"MACs. As with municipasufficient to meet the country's needs.Pesticide
wastewater discharges, the main sources pojution and related ecological problems in the
industrial wastewater discharge into the Black St arine and terrestrial ecosystems of the Black

are the Odessa region and ARC. and Azov Sea coastal zones have always been
The above-described assessment has
problems of great concern.

generated estimates for pollutant flows due 1. - : :
industry. Industrial sources of water pollution Werp',SCh‘,"‘rge of pgstmdes with dralqage and
considered in cases where they dump directly iniffigation waters is one of the most important
the Black Sea or into lakes, which are channeled Pathways for pollutants reaching the marine
the sea (average means 1993-1994). environment.

Diffuse Agricultural Sources
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For example, discharge of drainage water of ttNevertheless the accumulation of oil products in
Krasnoznamensk irrigation system from 1986 tbottom sediments persists, reaching levels as
1988 caused the pollution of Dzhagarlyk Bayhigh as 13 g/kg.

The most persistent and dangerous pesticid¢!here are more than 30 marine transport
. enterprises in the coastal zone of Ukraine which

including DDT, are no longer permitted in; : o .
g g P influence the ecological condition of the marine

Ukraine. Nevertheless, persisten . -9, X

. . . environment and air in the basin.
organochlorine peslicides will long represent They include ports, both major ones, e.g
source of marine pollution. Odessa. Pivdenna, lllichivsk, Ust-Dunaisk,
Agricultural wastes Yalta, Kerch and Izmail, as well as smaller

o _ ones, e.g. Kiliya, Bilgorod-Dnistrovsky,
In addition to the above-described sources 'Ochakiv, Mykolayiv, Kherson, Skadovsk,
pollution, agriculture in the Black and AZOVYevpatoriya, SevastopoL Feodosiya’ Vy|kov0,
Sea coastal regions and rivers is a significaBugaz, Oktiabrsk, Khorly, Inkerman and
source of organic compounds and nutrientsMassandra. There are also a number of
Eutrophication of marine coastal waters is thshipbuilding and ship repair yards. These
most significant problem. Especially greaenterprises discharge an estimated 7,5 million
number estimated loads of liquid wastes frormillilitres of untreated, and about 200 million
farming in the coastal regions. metres of insufficiently treated, wastewater into
. the Black Sea coastal zone. As a result,
Pollution from the Energy and Transport 120 thousand tons of suspended matter and about
In 1993, enterprises from the energy sectc50 t of oil products and other pollutants enter the
including coal mining, released an estimateSea annually. o
51% of total air pollutants in Ukraine. SinceConcentrations of mercury and arsenic in the
1992, coal use for heating has increased Marine ecosystem are Iow._PoIIutlon'of bottom
sediments in the main ports is of special concern
as it may cause secondary pollution from dredged
been made in fuel energy industriecmaterials. In addition _to oil products, there are
. ; ~“heavy metals, pesticides and other pollutants
Investments in gas treatment facilities in thi,oomylated in bottom sediments that can cause
industry were minor. o secondary pollution of the coastal zone due to
High concentrations of priority pollutants gumping of dredged materials. Finally, there are
stemming from the energy and transport sectotwo nuclear plants in the Black and Azov Sea
occur near big industrial centers, in rivecoastal regions: South-Ukrainian and Zaporizhia
estuaries and in other coastal zone areas expo:nuclear plants. Radioactive pollution from these

Ukraine.
At the same time very few investments hav

to permanent pollution. plants has not been detected in the Black Sea.
The main pollutants in Black Sea coastal wate Radionuclides from the Chernobyl disaster were
are oil products. found in the bottom sediment and soils of the

Their concentration on the surface varies froiBlack and Azov Sea coastal zones, though at
0,05 to 0,78 mg/L (1 to 13 MACs). Much of thisVvery low levels.
oil has been released from enterprises within tlother Sourcesof Pollution

energy and transport sectors. .
gy P For many years pollution of the Black Sea from

-g:je mo_s;[”pplrl]gtei aéreas tare ;[hosde It?]cated n:defense activities and the Black Sea Fleet was a
essa. lllylchivsk, sevastopol and other Coaslgiate secret. The true impact of military actistie

cities. The conce_ntration of oil products_ i"on the marine environment has only been
Sevastopol Bay is SMACs and sometimerevealed during the last 5-6 years.

exceeds 100 MACs. Major environmental problems related to military
At present there is a trend towards decreased activities resulted from:
pollution in all coastal regions. For example, ii- oil pollution from the Black Sea fleet

the Odessa region, the mean concentration fifacilities (Sevastopol, Bakaklava, Kerch,
from 10 MACs in 1989 to | MAC in 1993. This Mykolayiv, Kherson);

trend is connected with the general decreas- disposal of solid and toxic wastes (Sevastopol,
level of industrial activities in Ukraine. Kerch);
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- hazardous high frequency irradiationConclusion
(Feodosiya, Kerch, Sevastopol, Ochakiv); . This article on pollution in the Black Sea

sh!pwrecks gnd intentional ship sml.<|ng examines the relation between types and levels
war time (all big ports of the Black Sea); I
. . . . of activities and flows of pollutants.
— noise pollution from submarines, aircraf ) .
. . The main source of effluent into the Black Sea,
carriers, etc.; ) . : .
both in municipal and industrial wastewater

- a large amount of chemical weapons we" .
disposed in Kozachiya Bay: dlsgharges, are the Odessa and the Crimea
regions.

- Inkerman navy base, which has been ) )
polluter of the marine environment for 50 years Pollution from agricultural sources has been a
— pollution from war exercises. serious problem since the 1980s as overuse of
By expert estimation, pollution of the Black Seithese chemicals resulted in a tremendous
from military activities consists of 7 thousand mpollution of soils, ground and surface waters as
of polluted wastewater and 10 t of oil productwell as the Sea itself. However, pesticide and
a day. fertilizer use has decreased by almost fifty
Sevastopol Bay is the most polluted in thpercent in Ukraine in the past six years due to a
coastal zone. In 1992-1994, oil pollution level.decrease in agricultural production rather than
caused by military activity frequently exceedeito an improvement in managerial practices or a
the relevant MAC by several hundred times archange in governmental policies.

in some places by 2000 times. Pollution from transportation occurs mainly
from the cities of Odessa, lllyichivsk and
Sevastopol. Oil pollution is declining. Although
Marine dumping of solid wastes and bottOnthere are two nuclear plants, radioactive
sediments from dredging marine navigatio pollution has not been detected.

canals are an important source of Black arpgytion from military sources and marine

Azov Sea pollution. According to data of théy,mning is also recorded. Finally, a substantial
re_glor_1al sanitary ar_1d epidemiological centelisource of Black Sea pollution is the input
Wf't::'n tlhekboundarles ofr':he north_vlvlgstern 6g.e(treated as point sources) from the major rivers
0meE[rees I?)fagoIiieviésTeosreh;v:nb(Ser:n(lju:r?pneduijn 't(p_assing through Ukrai_ne, in WhiCh conC(_antrations of

oil products, ammonium, nitrogen, nitrates and

past 20 years. . :
In Kerch Strait during the last seven yearphenOIS have been discharged and monitored for the
past two decades.

21 million cubic metres of soil were dumped™™ he d I 4 h identified
There are more than 30 dumping sites in ttYSINg the data collected, hot spots were identifie

Black Sea coastal zone. and 10 in th@nd remedial projects developed. These projects
north-western coastal zone.’ were then prioritized using a common methodology

The volume of dumped wastes in the Danut@nd @ grading system was applied. The grading
River estuary doubled between 1980 and 198System was specifically used to determine the afsk
During construction of the Pivdenny Port irthe pollution hot spots on public health, drinking
Odessa, quantities of dumped soil reached water quality, natural aquatic life, wetlands,
million cubic metres (1,5 times more than joinrecreational areas and other beneficial uses of the
annual suspended solid discharge of the DnipSea, as well as on welfare and the economy. A
and Southern Bug Rivers). multiplier effect was incorporated in the grading
The rate of soil and solid waste accumulation isystem, based on the importance of the effectey.ent
dumping sites exceeds the nature Transboundary effects of the pollution hot spotsewe
sedimentation rate by more than 1,000 timealso assessed.

Marine ecosystem functions may be heavil According to the list of investments, the 410 km of
impacted. sewers and wastewater plants capable of handithg 1.
Marine sand extraction for the buildingmillion m /day require construction and renovatain
industry results in decreases of photosyntheta cost of approximately 660 million USD. Additional
activity and bioproductivity. investments that would be required to stop marine

Marine Dumping
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dumping, protect bio-diversity areas and to esthbliThe Ministry of Environmental Protection and
the sustainable economic developments are necessNuclear Safety of Ukraine has proposed an increase
From this long list of projects a short list ofterof environmental expenditures up to a level of
pollution hot spots was identified by the BSEP Wwort3-5% of GDP. Further, an increase of environmental
H2.5 million USD. The investment portfolio to beprotection funds is expected in local budgets.
developed as part of the National Black Sea Sliltateg2 eferences

Action Plan (NBS-SAP) is expected to include many

if not all of these hot spot projects. 1. Borysova E. Eutrophication in the Black Sea Region /
The Ukrainian economy is under a lot of pressuck aElena Borysova, Andrey Kondakov, Felix Stolberg //
is facing a serious crisis. GDP has fallen by 55 ¢/mpact assessment and causal chain analysis. —e&wed
national income by 59 % and consumption by 32 ¢2005. —P. 60. ,

The most important Black Sea industrial centersirare(zz'_ ll\leai ASCI’(\jerBSOI‘IID. _Bladf Lsez' T?S%B'rthp'ace of
Odessa and in the Crimea. Despite the overallrtdecl3'v'('35£k'i?] gar’:l P aII;’easrtlii?(;.es ggn?enr’“ in the Bottom
in industrial OUtpUt. since 1991, the rate_of decin Sédiments of.tr.le West NW Part of Black Sea Shelf
the coa_sta_l zone is lower than the national avera o zmeinyj) / N.P. Osokina, A.J. Mitropolskij //
The main industries on the coastal zone are clyrer carpathian-Balkan Geol. — Vienna, 1998. — P. 444.
machine building, metallurgy, food, consumer goot4, osokina N.P. Pesticides in Surface and Bottom Water
and construction materials. These industries @feihi in west NW Part of Black Sea Shelf (O. Zmeinyj) /
polluting to coastal waters. As in the case (N.P. Osokina, A.J. Mitropolskij // 8th Annual of Mgng
agriculture, the decline in industrial productioiof SETAC-Europe. — Bordeaux, France, 1998. — P. 84.
resulted in a reduction of the pollution load, whis 5. Osokina N.P. Pesticide content of the Black sea and sea of
not the outcome of any improvement in treatme Azov and protection from human-induced pollutiofaat use /
capacity or efficiency. There has also been a @esere N.P. Qsokina I Abstrac?s thid european confereone

in fish catches in the past two decades alecotoxm(_)lo_gy. —Zungh. Switzerland, 1998.—P2_.31

although tourism has been a significant industry fi8- Sragildin I. Making Development Sustainable. From
the coastal zone, the deterioration of water quilis C°"CEP!S fo Action / 1. Seragildin, A. Steer (Ed&.)
led to its recent decline. However, tourism remm.nSEnwronmental Sustainable Development Occasional

- Paper Series. # 2. — The World Bank, Washington,
potential area for growth. D.C. — 1994,

The current economic crisis is largely perceivele0 7, safranov T.A. Contamination peculiarities of mouth zones
the outcome of tine former centrally-planned systelof north-western part of Black Sea / T.A. Safranov,
Environmental spending used to be among the lowiA.v. Chugai // Transboundary Pollution. 4th Inteinaal
priority areas of the government. UnfortunatelyConference of the Balkan Environmental Association
this attitude has only changed slightly; expenditu B.EN.A. Abstracts. October 2001. — Edirne, 200B. 246.

on environmental spending in 1990 was 1,3 % of GL8. Vershinin A.O. Life of the Black Sea / A.O. Vershinin. -
and increased only marginally to 2,7 % in 1994.  M:. MAKCENTER, 2003. - 176 c.
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