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HYGIENIC CHARACTERISTIC OF POLLUTION OF INDUSTRIAL
SOILS AND HOUSEHOLD WASTES

SUMMARY

In this article during the conducted researches it is established that the main sources of pollution of soils in
the Atyrau region are the industrial wastes of the enterprises of oil production and oil processes including
chemical reagents, drilling mud fluid, boring slime, sewage boring, oil slimes and crude oil. Besides, one of
the main reasons for an adverse ecological situation of the studied area remains impurity of the city and its
vicinities industrial unauthorized household and other wastes. The actual question for the region is the cleaning
of the territory of the large inhabited places of municipal solid waste which is carried out unsatisfactorily. There
is an acute shortage of special transport, garbage containers and container platforms. At the same time, the
condition of a radiation situation in the studied region demands systematic monitoring. Because of potential
dangers of distribution of radionuclides from abnormal sites of pollution in environment, and also radioactive
infection of underground waters and an emission of radionuclides from underground cavities on a land surface.
The huge territory is polluted by the stiffened sulfur and toxic agents - products of burning of the open fountain
of gas and oil. Also there is a pollution by sulfur dioxide - one of the most toxic components of industrial pollution
of the environment. Moreover, high concentration of such heavy metals as lead, zinc, copper and iron are
characteristic of this region. High impurity oil and oil products leads to a degradation of a soil cover, violation
of a geochemical structure of the soil, destruction of a biogeocoenosis. Also in article interrelations between
the content of oil products and concentration in them heavy metals in system the soil and the soil plant are
considered. At the same time sources of literature have noted positive correlation between accumulation of
heavy metals in the soil and receipt them in plants. Genetic consequences of impact of the heavy metals on
a human body which are contained in oil and oil products such as lead, zinc, copper and iron are especially

dangerous.
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O n explored reserves of hydrocarbonic raw
materials the Republic of Kazakhstan is
included into ten the largest oil powers of the world,
conceding only to some states ofthe Middle East,
Latin America, and also Russia and the USA. The
state of human health is one of the important
indicators of social development, manifestation of
social and economic and sanitary and hygienic well
being, and also defense capability and cultural
capacity ofthe state. Rapid development ofthe oil
and gas industry leads to changes in medical and
demographic situation of these regions that is
connected both with the natural movement of the
population, and with migratory processes [1-3].

Research objective was studying of the soils
pollution and their cleaning in oil and gas regions on
shores of Caspian Sea.

In analyzed area according to research of B.
Tynybayev only for 2000 there were 2395,15
hectares of the affected lands, from them restored
493,04 hectares, and should be restored 1902,11
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hectares ofthe land. The most part of the affected
lands falls to the share of the following main
enterprises: "TCO" LLP, OGM "Kulsaryoil", OGM
"Prorvaoil”. So, for the part of "TCO" LLP - the
area of the affected lands was 1881,6 hectares,
restored - 3,2 hectares, OGM "Prorvaoil” - the area
of the affected lands - 14,02 hectares, restored -
2,7 hectares, OGM "Kulsaryoil" - the area of the
affected lands of 14,1 hectares, restored - 7,926
hectares of the earth [4].

Author has been established that on studied
area was formed wastes 22878,6 tons, from them
is neutralized - 6608,5 tons, stored in stores ofthe
enterprises -15798,9 tons; they belong to 3-4 classes
of toxicity. Generally waste of productions is formed
during the developing of oil and gas fields, storage
and transportation of hydrocarbonic raw materials.
And, the considerable part of industrial wastes has
decreased due to burning in furnaces, a composting
and a reuse as road mix or an asphalt covering. It is
known that at oil production on all oil and gas fields
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passing water is extracted, the part her is pumped
in the underground horizons for maintenance of
reservoir pressure, and other part is dumped on fields
of evaporation, forming at the same time a huge
amount of the sewage containing in the structure oil
products, etc.

So, in TCO LLP the limit level is 25665,31 tons,
and only 12034,9 tons of them is formed waste,
waste of the industry 3-4 classes of toxicity have
made ofthem 5680 tons and municipal solid waste
0f6353,9 tons. Oil slime and drilling mud fluid on an
oil basis is processed into compost which has made
4941 tons. In the furnace for combustion of municipal
solid waste 16791,5 tons of waste are neutralized.
Besides, in the territory of the enterprise a large
amount of lump sulfur, in the volume about 4 million
tons which volume due to the lack of sale daily grows
has accumulated.

At the same time, in the Atyrau Oil pipeline
management have been formed 550 tons of wastes.
Waste is formed as a result of cleaning of tanks
from ground adjournment when exporting them on
capital repairs, because of not commissioning of the
sludge collector waste was temporarily stored in PS
Atyrau storage. The Atyrau oil refinery represents
the largest center for complex oil refining and
production of petrochemical synthesis, with a
productivity over 6 million tons/year. Due to
production of ethylated gasoline by plant, there is a
considerable pollution of the environment highly toxic
compounds oflead. Annually fields of evaporation
grow, the level of ground waters decreases, on many
sites ground water reaches a land surface.

In Kulsary Oil pipeline management 100 tons
of oil-contaminated soil and oil slime which is formed
when cleaning tanks have been formed. There are
no accumulation as oil-contaminated soil is used for
fixing of ridging from a wind soil erosion; the
remained oil slime is stored and punched. The new
sludge collector is constructed, but so far into
operation it isn't put.

Similar high content of oil and oil products in
the soil of the Kulsary field, most likely, can be
explained with the fact that it of Kulsary belongs to
old oil fields. Therefore there the old equipment is
applied - rocking chairs, are also frequent emergency
dumping's of oil from wells, and the soil is
characterized by high corrosion activity. In the
territory ofthe Kulsary field the soil and vegetable
cover is strongly broken and processes of a deflation
ofthe soil are noted.

In general, we investigated deposits are
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characterized by the development of salt domes with
numerous industrial accumulations of oil and gas.
Tengiz field area also contaminated by oil lakes.
There is even less oil spill around the wells.

Oil of Tengiz field differs a high content of
hazardous and highly corrosive compounds such as
mercaptans and hydrogen sulfide. A huge territory
of the enterprise is contaminated frozen lumpy gray
and toxic substances - products of burning open the
fountain of gas and oil. So it is pollution with sulfur
dioxide - one ofthe most toxic industrial pollution
components.

Oil ofthe Tengiz field differs in high content
the highly toxic and the corrosion of active of
connections, such as died also hydrogen sulfide. The
huge territory of the enterprise is polluted by the
stiffened sulfur, and also toxic agents - products of
burning of the open fountain of gas and oil. There is
a pollution by sulfur dioxide - one of the most toxic
components of industrial pollution of the
environment.

It has been established that at a distance of
about 15 km from plant the content of sulfur equaled
2,1 mg/g of solid, in 10 km - 7,6 mg/g, and in 1 km
from plant concentration of sulfur is 12,8 mg/g.

Considering the fact that oil includes a wide
range of heavy metal, we have allocated group of
metals which share is high as a part of a oil of the
studied region and in emissions that represent an
dangers in the toxicological relation. So, high
concentration of such heavy metals as lead, zinc,
copper and iron are characteristic of this region. It
should be noted similarity ofthese elements in the
chemical relation, namely rather close hydro
chemical properties that has to promote manifestation
the chemical of regularities in their behavior at the
ecosystem level [5, 6].

Interrelations between the content of oil
products and concentration in them heavy metals in
system the soil and the soil plant are also considered.
Positive correlation between accumulation of heavy
metals in the soil and receipt them in plants is noted.
In the analysis of the vegetation growing in this
region it has become clear that mesophyte
accumulate zinc; halophyte - manganese,
molybdenum, copper, zinc; xerophyte - copper, zinc,
manganese. Toxic metals cadmium and lead collect
equally all ecological groups.

The majority of heavy metals are cellular
poisons which mechanism of action is rather well
studied. Toxicity of heavy metals depends on in
what form he is in water, the dissolved form
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usually toxic connected.

Danger is that heavy metals, collecting in plants,
being transferred on trophic ways, negatively
influence both animals of various taxonomical
groups, and a human body.

So, for example, the natural level of lead in the
atmosphere makes 0,005 mg/m3. The big part him
is besieged with dust, the share of losses with an
atmospheric precipitation makes less than 40%.
Lead gets to plants from the soil, water and
atmospheric losses, in the form of dust. And metal
gets to an organism of animals and the person
together with food, water and dust. It should be noted
that the content of lead in the polluted air of industrial
regions in ten thousand times more, than his natural
level in the atmosphere. About 300 thousand tons
come only to a surface water together with pollution
lead in a year.

Thus, the maintenance of toxic elements in
organisms of animals is defined by structure of diets
and the maintenance of a pollutant in them. There
are data that at rodents of concentration of lead in a
skeleton are directly proportional to the maintenance
of this element in the vegetation which is a part of a
diet of rodents it tells about linear dependence of
content oflead in an organism of animals from the
level of concentration it in vegetation.

Studying of the nutrient cycling of toxic element
caused by activity of mammals needs to be consider
in several aspects of a problem. First - in aspect of
an assessment of a condition of the natural
populations living in conditions of industrial pollution,
and secondly - roles of population of mammals in
the general system of a circulation of toxic elements
in natural ecosystem. All this promotes not only a
direct intensification of a cycle of the industrial
pollutants accumulated by plants but also in some
cases the chemical of the ingredients containing toxic
elements is followed by biological transformation.
The third aspect is especially important - it is genetic
consequences of influence, toxic influences of oil,
oil products and in it the contained heavy metals,
such as lead, zinc, copper and iron on a human body.

One of the reasons of an unsuccessful
ecological situation of the regional center remains
impurity of the city and its vicinities industrial
unauthorized household and other wastes. They also
exert impact on pollution of the soil, and also located
in the downtown ofrailway flushing and steaming
station, chemical and oil refinery and other
enterprises. The central city dump isn't fenced
completely because of what all easy fractions are
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carried by wind, polluting big land. Considering
proximity of a dump to city line and the route ofa
water carrier Astrakhan-Kulsary construction of
plant on processing of waste, and also new grounds
is necessary for highly toxic waste. The developed
actions for appropriate operation of dumps in
necessary volume aren't carried out. Restore of the
fulfilled pits isn't carried out. The great influence on
environment is exerted by emissions on a dump,
together with household and industrial wastes of the
fulfilled mercury-containing lamps (or storage in the
territory of the enterprise).

It should be noted that most landfills polygons
transported glass, paper and cardboard (3 8 and 31.3
% ). The composition of plastic waste consists mainly
of containers and utensils that are in mass landfills
account for 6 % of the exported waste. Waste
materials (stone, concrete, ceramics, timber, etc..)
- It is mainly "products” from community work days
and month of improvement of human settlements.
However, they account for only 2.8% ofthe total
amount of municipal solid waste.

However, cleanup of large localities from
municipal solid waste is carried out extremely
unsatisfactory. In the region, there is an acute
shortage of special vehicles, garbage containers and
container yards.

Besides, on all oil and gas fields the part of
passing and reservoir water at oil production is
pumped in the underground horizons for maintenance
of reservoir pressure, the part is absorbed by wells,
and the rest highly mineralized passing waters are
dumped on fields of evaporation or on the territory
of the oil-field areas near settlements. A source of
ecological danger to the city are fields of evaporation
of left-bank part. Operation of this field doesn't meet
nature protection standards, leads to flooding and
bogging of adjacent lands, pollution of underground
waters and there was a real threat of hit of sewage
in the sea. The area of evaporation from fields has
increased by 5 times, the considerable part of a
surface of the water is covered with oil products up
to 30 cm thick. The proximity of fields of evaporation
to the riverbed of Ural River, existence of a hydraulic
bias of waters to the river, lack of protection devices
from penetration of toxic substances into ground
waters create danger of pollution by these
components of waters of Ural River. A problem of
utilization and burial of industrial and household
wastes in Atyrau rather sharp. Burial of quickly
decaying waste in hostile environment can lead to
unpredictable consequences. And in many places,
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especially in areas of oil production and prospecting
works final fracture of a soil and vegetable cover is
noted, on big squares valuable pasturable grounds
are destroyed.

It should be noted that in the territory of the
area in 16 enterprises, institutions and the
organizations were available 291 sources of ionizing
radiation, from them 10 sources with 9031 Curie's
activity were in 2 medical institutions. Behind their
activity the public health epidemiological service of
area controls. Besides, in the territory of the city of
Atyrau 12 radioactive points are revealed. The taken
measurements have shown that the A-2 and A-10
platforms by quantity of spots of radioactive
anomalies are the most polluted. And on the A-1, A-
2 and A-10 platforms sites with the increased specific
content of radionuclides in the soil are recorded, at
the same time the maximum concentration are noted
in a soil layer of 5-10 cm in depth, in comparison
with a layer of 0-5 cm.

The condition of a radiation situation in the region
of inspection demands regular monitoring because
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of potential dangers of possible distribution of
radionuclides from abnormal sites of pollution in
environment, radioactive infection of underground
waters and an exit of radionuclides from underground
cavities on a land surface. Radiological methods have
determined phase structure of samples of the soil,
in all samples presence of quartz at the greatest
numbers, at smaller quantities is noted plaster
contains. Distribution of radionuclides from the
polluted spots depends on such factors as a soil
erosion, a form of stay and degree of coherence of
radionuclides with a soil complex. The main part of
caesium - 13 7 is in an inactive and fixed form [7].

Thus, the main sources of pollution of soils in
the Atyrau region are industrial wastes of the
enterprises of oil and gas production and oil and gas
processing. The main pollutants of soils are chemical
reagents, drilling mud fluid, boring slime, boring
sewage, oil slime, crude oil and oil-contaminated soil.
High impurity oil and oil products leads to a
degradation of a soil cover, violation of a geochemical
structure of the soil, destruction of a biogeocoenosis.
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TYW1H

Byn makanapa ATbipay ob6nbiCbiHAA Xypn3wreH 3epTreynep GapbicbiHAa Hen3n nactay ke3aep! 6onbin Tabbl-
naTblH - TOMNbIPAKTbIH, XUMUANbIK peareHTTep!, 6yproinay eprriHaicl, eHepK3CTW KanablKTap KaMTUTbIH K3CTOPbIH-
[apablH. WnaM arblHAbl cynapbl, MyHauwnamMmbl X3He eHAenMereH myHan cunattangbl. COHbIMEH kaTap, KOnamcel3
9KONCTUANBIK Xarganabl Tyrbi3aThlH 06NbICTbIH. HEN3n cebenTepuly 6ipi 6onbin Kana MeH OHbIH, EHEPKEeCLUNK pykcaT
eTWMereH lwaprapantapfarb cyfapbl 3epTTeNT, TYPMbICTbIK X3He 6acka kanAblKTapMeH nacTaHybl TanhaHraH.
AMak GoMblHWa ipi engHMeKeHAepAll, KoramAablk OpblHAApblHAA Ta3a PTy XyMbicTapbl Hawap xypnatear KarTbl
TYPMbICTbIK Kanabuwitap macenea esekn 6onbin oTblp. KOHTelHepnep MeH KOHTENHepnk anaHwanap Tanwbbirbl,
KOKbIC TacbiManpanTblH apHalibl kenlkTepMeH kamaTamacbi3paHabipy mecenec! e3ekTtk COHbIL cangapblHaH KOp-
waraH opTara blkTumMan acepi 3epTTenT OTbipraH anmakTarbl pagunauunanblik xargangbiH. Xxan-kynl1 xyhenl MOHUTO-
puHrn Tanan etenk CoHpan-ak paanoakTuBT1 ynaHy, XepacTbl cynapbl MeH Xep 6eTwpen apHanraH Xep acTbl
KyblCTapbl, PaguOHYKAMATEP aHOManuanapbiHbl, Tapanybl, PaguOHYKNMATEP NnacTaHy ydackenepuwu, yaratwbl
b6arikanagbl. Kip 6ackaH ynkeH aymak, coHpain-ak ra3 6eH MyHai eHlmageplMeH yfbl 3aTTapMeH XaHybl kekentecT!
macenenepuwuy 6ipi. COHbIMEH KaTap €HepK3ACTNAK nacTaHyAblH, YbITTbl KOMNOHEHTTepwLw, Gipi kyk1pTTl aHrugpwua-
neH nactaHybl fa xanbll, AeHCayNbirbiHa Konancbl3 ecepimeH aHbikTanraH. OHbIH, YCT1HE, ayblp MeTangap, kopra-
CblH, MbIpbILW, MbIC X3He TeM1p artanraH amakTa Xorapbl KOHUEeHTpauuacbiMeH 6ennneHreH. MyHai X3He MyHal
eHiMflepi cyabiy, Tonbipak kabGaTblHbIH, TO3YbIHbLL, TOMbIPAKTbIH, XOrapbl Fr€OXUMUSAbLIK KYPbIAbICbIHbIH., OYy3blybl-
Ha aken coragbl, 6yn ypal 6uoreoueHo3nbiH, Oy3binybiHa anbin kenenk CoHpali-ak kypambiHAA ayblp MeTanpap
X9He MyHan eHlmaepl worbipnaHraH 3naHAbl 3aTTap Tonblpak-ecimalkaep XaHe Tonblpak-Tonbipak xywnecluae
e3apa GaMnaHbiCTbl 3akbiMpanabl. 9cipece, MyHaih MeH MyHal eHlmaepl KypamblHAarbl agam arsacbiHa aybip
acepw TMn3eTx kay!nT! - KOpracblH, MbIPbIW, MbIC X3HE TeMIp CUAKTbI MeTangapAbiH, cangapbl reHeTukanbik
Oy3binbicTapra biknanbiH Tun3eal.

TyiiwicU cespep: Akaba cy, Tonblpak, eHalpo KanablKTapbl, TYPMbICTbIK KanablkTap.

AHHOTALUMUA

B xope npoBefeHHbIX UCCNefoBaHWn YCTAHOBNEHO, 4TO OCHOBHbIMW WUCTOYHUKAMMW 3arpsa3HeHUs No4s B ATbl-
payckoin obnacTtu SIBASIOTCA MPOMbIWLNEHHbIE OTXOA4bl nNpeanpuatuii Hedptenobblum n HedTenepepaboTku, BKIKOYA-
Iowmne xuMmmyeckne peareHTol, 6ypoBoi pactBop, OypoBOW LWnaMm, CTOYHble BOAbl OYypOBbIX, HedTelwnamMbl U Cbipyio
HepTb. KpomMe TOro, OCHOBHOW MPUYMHON HebNaronpuaTHOM 3KOJIOrMY4ECKONn cuTyaumm nccnepyemoit obnactn ocra-
ETCH 3arpsA3HEHHOCTb ropoja M ero OKPEecTHOCTEN MPOMbILUAEHHbBIMU HECAHKLWOHUPOBAHHBIMU ObITOBBIMU U APY-
rmmu oTxopamu. Ons pernoHa akTyaneH BOMPOC OYNUCTKM TEPPUTOPUN KPYMHBIX HACENIEHHbIX MECT OT TBEPAbIX ObITO-
BblX OTXOZ40B, KOTOPbLIN NPOBOAMTCHA HeynoBneTBopuTenbHO. CyuiecTByeT OCTpbI AedunumnT cneyTpaHcnoprTa, Mycop-
HbIX KOHTEMHEPOB M KOHTENHepHbIXx nnowanok. CocTtosHMe paguMaunoHHOW 0O6CTAaHOBKM B UCCNEeAyeMOM pernoHe
TpebyeT CUCTEMATUYECKOrO MOHUTOPUHra M3-3a NMOTEHUMANbHbIX ONACHOCTEN pacnpoCTpPpaHeHUs PafVMOHYKIMAOB
M3 aHOManbHbIX Y4aCTKOB 3arpsa3HeHUs B OKPYXaloLWylo cpeay, a Takxe paavoakTUBHOrNo 3apaxeHusa noA3eMHbIX
BOJ, W BbIXO4A PaAWOHYKNWAOB M3 NOA3EMHbIX MONOCTEN HAa Ha3eMHYK0 NOBEPXHOCTb. OrpomHas TeppuTopus 3ar-
psS3HEHa 3acTbiBWEW KOMOBOW CEPON U S40BUTbIMU BeLWECcTBaMM - NPOAYKTaAMU FOPeHUs OTKPbITOro doHTaHa rasa
n HedTn. 3arpg3HeHne CEPHUCTbIM aHrMAPUAOM - OAHUM W3 CaMbIX TOKCUYHbIX KOMMOHEHTOB MPOMbILIEHHOTO
3arps3HeHnsa cpeabl. Jnsa 0aHHOrO pervoHa xapakTepHbl BbICOKME KOHLEHTPauunm TakuX TAXENbIX MeTannos, Kak
CBUHEL, UWHK, MeAb U Xene3o. Bbicokasa 3arpa3HEeHHOCTb HedTbl0O M HedTenpoaykTamMum NPUBOAUT K Aerpagauunmu
NOYBEHHOrO NOKPOBA, HapPYLWEHUIO FEOXUMMUYECKOrOo CTPOEHUA MOYBLI, pa3pyleHuio 6uoreoweHo3a. PaccmoTpeHsbl
B3aMMOCBA3N MexAay copepxaHnem HepTenpoaykKTOB WU KOHUEHTpauMen B HUX TAXENbIX MEeTannoB B cucteme "no-
yga - nNoyea" u "no4ysa - pacTteHusa". Tlpy 3TOM B MUCTOYHUKAX NUTepaTypbl OTMEYeHa MNONOXMTENbHaAsa Koppensauuns
MexAay HakomnneHuem TaXeNbiXx MeTannoB B NMOYBe UM NOCTYMNiAeHUeM ux B pacteHus. OcobeHHO onacHbl reHeTuyec-
Kne nocnencTBus BO3OENCTBUS TAXENbIX METannoB Ha OpPraHM3Mm 4yenoseka, copgepxawmxca B HedTn n HedTenpo-
[yKTax, Takux, Kak CBUHeL, LUWHK, MeAN 1 Xeneso.

KniouyeBble cnoBa: CTOYHbIE BOAbl, No4Ba, NPOMbILWJIEHHbIE OTXO0Abl, 6bITOBbLIE oTXoA4bl.
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