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The main sources of soil pollution in Pavlograd and suburban territories are mine tailings, heat supply companies,
operating in Western Donbass coal, other industrial enterprises and transport. The coal and mine rocks contain signifi-
cant amounts of heavy metals and rare earth elements, lead, zinc, vanadium, manganese, cobalt, chromium, germanium,
cerium, bismuth and others. Settling on the earth's surface, they form insoluble compounds and accumulate in the upper
parts of the soil cover. There are 32 industrial enterprises with more than 600 organized sources and emit more than
1,000 tons of pollutants (including more than 350 tons of carbon monoxide, 130 tons of oxides of nitrogen, 280 tons of
suspended solids). Purpose. Environmental assessment of soil technogenic pollution in the area of industrial enterprises
in the Pavlograd city. The Pavlograd is located between Samara and Vovcha rivers. The most common soils are typical
chernozem and saline soils. Soil samples were taken to determine the effect of airborn technogenic pollution in Pavlo-
grad. Soil samples were collected in the vicinity of each enterprise to detail the impact of the main environmental pollu-
tants in Pavlograd. Enterprises as emission sources of air pollution in Pavlograd are following: chemical plant (PCP),
mechanical plant (PMP), the machine factory and foundry plant (PalMash). Methodology. The definition of the content
of acid-soluble forms of heavy metals in the collected samples was performed by atomic absorption spectrophotometry.
Assessment of soils ecological quality was given by the degree of soil contamination with HM regarding exceeding the
MPC, as well as on the total index of pollution. According to the results of determination of the granulometric composi-
tion of the vast number of analyzed soil samples (63 %) is characterized as loam. The rest — sand (33%), and clay soils
(4%). Results. The results of detection of the reaction of the aqueous extract of the vast number of analyzed soil sam-
ples (95 %) were weakly acidic at 6.3 and 6.8. As a result of consistent mapping of pollution in the city of Pavlograd six
heavy metals was obtained corresponding GIS map.Follow to the analysis of the GIS map, it becomes possible to select
multiple halos increased density of total soil contamination of Pavlograd city with heavy metals. Mostly they are con-
centrated in the Southeast and West of the city. Sources of emission in the South-East has Pavlograd mechanical plant,
the machine factory, and foundry plant. The high density of soil contamination with heavy metals in the West of the city
may be associated both with the activities of the Pavlograd chemical plant and the weathering of coal mine tailings. The
total pollution index of multipollution level of soil contamination was calculated for generalization of the obtained re-
sults. For most of the analyzed samples, according to the above gradation, the environmental situation of the contamina-
tion of soils by heavy metals is changed from "moderately threatening" to "threatening". Therefore the necessary ar-
rangements to predict of the development of ecologically dangerous situation of environmental pollution in the area of
industrial enterprises of the city. References 6, tables 1, figures 3.
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OCHOBHUMH JpKEpellaMH a3pOTEXHOTSHHOTO 3a0pyAHEHHS I'PYHTOBOIO NOKpHBY Yy Micti [laBiorpazx ta mpumichbKux
TEPUTOPISAX € MAXTHI BiJBaJH, MiJIPUEMCTBA TEILIONOCTauYaHHs, 110 MPAIOI0Th Ha Byriyuti 3axigHoro /lonbacy, iHmi
IHIyCTpiaJIbHI MiANIPUEMCTBA Ta aBTOTPAHCIIOPT. Y BYTiJUIi Ta IIaXTHUX HOpPOJax 3HAXOMATHCS 3HAYHI KiJTBKOCTI BaX-
KX METaJiB 1 piIKO3eMENbHUX eJIeMEHTiB. BOHM yTBOPIOIOTH Ba)KKOPO3YHMHHI CITOJIYKH 1 HAKOIIMYYIOTHCS Y BEPXHIX
YacTHHAX I'PyHTOBOT'O IOKPHBY, OCIJAlOUM 3 TOBITPS HA 3€MHIH MOBepxHi,. MeTa IOCHiIKeHb — €KOJOriYHa OLiHKa
TEXHOT€HHOT'0 3a0pyJHEHHsI IPYHTIB B 30Hi Jii iHAyCTpiadbHUX mianpueMcTB micta ITaBnorpan. binbina KiTbKicTh aHa-
Ji30BaHUX MPoO IPyHTIB y MicTi [1aBiorpan xapakTepu3yeThes SIK CYTIIMHICTI Ta MAlOTh C1a00 KHCITY PEakiiio B MexKax
6,3-6,8.Buisieni iexiibka OpEOJiB Mi/JBUINEHOI IMUIBHOCTI CyMapHOTO TEXHOI'CHHOrO 3a0pyAHEHHS IpPYHTIB
M.IlaBnorpan BaxkuMu Meraigamu. [lepeBaKHMM YMHOM BOHHM OOYMOBJIEHI Ji€I0 1HAYCTpiabHUX ITJIPHEMCTB, SIKi
CKOHIICHTPOBaHI Ha MiBJICHHOMY CXOJIi Ta Ha 3axo/i Micta. Ekornoriuyna curyartisi 3a0pyIHEeHHsI IPYHTIB Ba)KKUMH MeTa-
JIaMH 3MIHIOETHCS BiJI «IIOMIPHO 3arpO3JIMBOI» 70 «3aTrpO3JIUBOI».

Karouogi ciioBa: Exonoriuna curyariisi, TeXHOreHHE 3a0pyIHEHHSI, ITOBITPSI, IPYHTH, BaXKi METaH.
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PROBLEM STATEMENT. The large number of in-
dustrial enterprises in the natural-economic region of
the Dnieper leads to the formation of technogenic
anomalies of atmosphere pollution [1]. Consequently,
the residents adjacent to industrial enterprises, residen-
tial areas are "hostages" of a certain number of mining
and metallurgical industry, fuel-energy complex and
patterns of functioning vehicles [2].

The main sources of soil pollution in Pavlograd and
suburban territories are mine tailings, heat supply com-
panies, operating in Western Donbass coal, other indus-
trial enterprises and transport. The coal and mine rocks
contain significant amounts of heavy metals and rare
earth elements, lead, zinc, vanadium, manganese, co-
balt, chromium, germanium, cerium, bismuth and others
[3]. Settling on the earth's surface, they form insoluble
compounds and accumulate in the upper parts of the soil
cover. There are 32 industrial enterprises with more
than 600 organized sources and emit more than 1,000
tons of pollutants (including more than 350 tons of
carbon monoxide, 130 tons of oxides of nitrogen, 280
tons of suspended solids) [4].

The purpose of study — environmental assessment of
soil technogenic pollution in the area of industrial enter-
prises in the Pavlograd city.

EXPERIMENTAL PART AND  RESULTS
OBTAINED. The Pavlograd is located between Samara
and Vovcha rivers. The investigated area belongs to the
North-East slope of the Ukrainian crystalline massif and
extends along the South-Western side of the Dneprope-
trovsk-Donets basin. From the South to the North of the
city crossed with Vovcha river (over 2.85 km). Samara
river is a natural boundary from the North-East. Two
small rivers entitled as Gnyzdka (3.9 km) and Kocherga
(2.9 km) cross the territory of the city of Pavlograd as
well. The most common soils are typical chernozem and
saline soils [5]. Underground fresh and mineral water
are essential to the life of the city. The climate is the
Atlantic-continental, not humid, characterized by hot
summers, with the thaw, dry. The average temperature
for the year: 4.4°C. The Number of dry days: 80 (April-
October). The priority direction of the wind: a warm
period West - 18% of the days; the coldest period of the
East - 23% of days. Forest area around the city and in its
territory are presented with large tracts of pine trees.
Investment potential of the city is characterized, in par-
ticular, for existing production facilities relating to vari-
ous forms of ownership. More than one thousand real
estate objects belong to communal property of the city
territorial community.

Soil samples were taken to determine the effect of
airborn technogenic pollution in Pavlograd. Soil sam-
ples were collected in the vicinity of each enterprise to
detail the impact of the main environmental pollutants
in Pavlograd. Enterprises as emission sources of air
pollution in Pavlograd are following: chemical plant
(PCP), mechanical plant (PMP), the machine factory
and foundry plant (PalMash).

Soil sampling was performed by the method of "en-
velope". The total number of samples -60. The soil
samples were collected in the depth 0-10 cm, 800-900 g
of each sample. After that, soil samples were dried at
room temperature and powdered, have been removed
impurities and particles using sieves with holes of dif-
ferent diameter from 5 to | mm. The shredded material
is thoroughly mixed and scattered smooth a thin layer in
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the form of a square, was divided into four sectors to
reduce the mass of the sample. The content of the two
opposite sectors was discarded, and the remaining two
were again mixed. After multiple repetitions, the sample
remained was dried to obtain extracts from the soil. The
definition of the content of acid-soluble forms of heavy
metals in the collected samples was performed by atom-
ic absorption spectrophotometry.

Assessment of soils ecological quality was given by
the degree of soil contamination with HM regarding
exceeding the MPC, as well as on the total index of
pollution [6]. The level of soil contamination with
heavy metals is characterized by the coefficient of the
anomaly in the concentration of a chemical element:

(1)

where C; — element content in soil, mg/kg;

C, — background content, mg/kg.

Index of soil total airborn pollution (TAP) with
heavy metals Z was calculated with formula [2]:

Z. = 21 (K, - (-1))

where 7 — elements number.
The threat caused with technogenic pollution is fixed

when K, >1,and Z, > 1, or more detailed as bel-

low:

)

Z.<16 — permissible level of soil pollution;

— 16<Z.<32 — moderate threatening;

— 32<Zc<128 — threatening;

— Zc>128 — extraordinary threatening.

GIS density map of the total soil contamination with
copper, zinc, manganese, cadmium, lead and nickel has
been created using the program modul 3D Analyst com-
plex ArcGIS 9.3.

Data percentage distribution of soil samples accord-
ing to their granulometric composition is shown in Fig.
1.

According to the results of determination of the
granulometric composition of the vast number of ana-
lyzed soil samples (63 %) is characterized as loam. The
rest — sand (33%), and clay soils (4%). Data percentage
distribution of soil samples according to their pH is
shown in Fig. 2.

The results of detection of the reaction of the aque-
ous extract of the vast number of analyzed soil samples
(95 %) were weakly acidic at 6.3 and 6.8.

As a result of consistent mapping of pollution in the
city of Pavlograd six heavy metals was obtained corre-
sponding GIS map (Fig.3).

Follow to the analysis of the map in Fig.3, it be-
comes possible to select multiple halos increased densi-
ty of total soil contamination of Pavlograd city with
heavy metals. Mostly they are concentrated in the
Southeast and West of the city. Sources of emission in
the South-East has Pavlograd mechanical plant, the
machine factory, and foundry plant. The high density of
soil contamination with heavy metals in the West of the
city may be associated both with the activities of the
Pavlograd chemical plant and the weathering of coal
mine tailings.
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Figure 1 — The distribution of soil samples according to their granulometric composition
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Figure 2 — The sample distribution of the soil pH according to the reaction
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Figure 3 — Map estimates of the total density of soil contamination of Pavlograd city with heavy metals
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Follow to the analysis of the map in Fig.3, it be-
comes possible to select multiple halos increased densi-
ty of total soil contamination of Pavlograd city with
heavy metals. Mostly they are concentrated in the
Southeast and West of the city. Sources of emission in
the South-East has Pavlograd mechanical plant, the
machine factory, and foundry plant. The high density of
soil contamination with heavy metals in the West of the
city may be associated both with the activities of the
Pavlograd chemical plant and the weathering of coal
mine tailings.

The total pollution index Zc of multipollution level
of soil contamination was calculated for generalization
of the obtained results (table.1).

For most of the analyzed samples, according to the
above gradation, the environmental situation of the
contamination of soils by heavy metals is changed from
"moderately threatening" to "threatening".

Table 1 — The total pollution index Zc

Pollution level Number Percent-
with technogenous of samples age
substances
Acceptable 20 34,5
Moderate 16 27,5
threatening
Threatening 20 34,5
Extraordinary 2 2.5
threatening

CONCLUSIONS. The vast number of analyzed soil
samples in Pavlograd is characterized as loamy and
have a weakly acidic at 6.3 and 6.8. Highlighted are
some of the halos in Pavlograd of high density of total
soil contamination with heavy metals. Mostly they are
caused with impact of the industrial enterprises, which
are localized in the South-East and in the West of the
city. Environmental situation of soil pollution of heavy
metals is changed from "moderately threatening" to
"threatening". Therefore the necessary arrangements to

predict of the development of ecologically dangerous
situation of environmental pollution in the area of indus-
trial enterprises of the city.
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OCHOBHBIMH HCTOYHHKaMH a3POTEXHOT€HHOT'O 3arps3HEHHs TIOYBEHHOTO MOKpoBa B ropoze [laBmorpax u mpuro-
POAHBIX TEPPUTOPHSIX SBILSIFOTCS IIAXTHBIC OTBAJIBI, IPEIIPHUATHS TEIUIOCHAOXKEHNs, paboTaromue Ha yriie 3amnajaHoro
Jlonbacca, Apyrue MHIYCTpHAIbHBIC PEANPHATHS U ABTOTPAHCIIOPT. B yIIIsX M MIaXTHBIX MOpOIax HAXOIATCS 3HAYHU-
TENBHBIC KOINYECTBA TSDKENIBIX METAJUIOB M PEIKO3EMENBHBIX IeMEeHTOB. OHM 00pa3yioT TPYIHOPaCTBOPHMBIE COEIH-
HEHHS U HaKaIUIMBAIOTCS B BEPXHHUX YaCTAX IIOYBEHHOrO MOKPOBA, OCeAasl Ha 3eMHOU IOBEPXHOCTH,. Llenb uccnenosa-
HHH - 9KOJIOTHYECKasl OIICHKA TEXHOTCHHOIO 3arpsA3HEHHMs I1I0YB B 30HE ACHCTBHS MHAYCTPUAIBbHBIX NPEANPHUSITHIA TOPO-

na [TaBnorpan.

boxpiias yacte aHanmu3upyeMbIx Ipod mouB B ropoxae [laBimorpan XapakTepu3yeTcs KaK CYTJIMHHCTBIE M HUMEHOT
c1abo KHUCIYI0 peakimio B mpeaenax 6,3-6,8. BreimeneHsl HECKOIBKO OPEOIOB IMOBHINICHHON TUIOTHOCTH CyMMapHOTO
TEXHOTCHHOr'0 3arps3HeHus moys r. [laBnorpax TspkensiMu MeTaiaMu. [JTaBHBIM 00pa3oM OHH OOYCIOBJIICHBI Jei-
CTBUEM HHIYCTPHAIBHBIX MPENNPHATAH, KOTOPhIE CKOHIICHTPUPOBAaHbI Ha IOr0-BOCTOKE W HAa 3amaje ropoja
OKONOru4ecKasi CUTyals 3arps3HEHHE ITOYB TSDKENIBIMH METaIaMH H3MEHSETCS OT «YMEPEHHO Yrpo’Karomieh» K

«YTPOXKAIOILIEH».

Ki1roueBble cj10Ba: SKOJOTHUCCKAS CUTyanus, TCXHOI'€CHHOE 3arpsA3HCHUE, BO3AYX, IIOYBBI, TSXKEIIBIC METAJIIIBL.



