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Introduction

Soil contamination I1s one of the
possible sources of the pollutants by
humans. Unfavorable quality of soll
causes increasing of human health risks
and loss in life expectancy (LLE).

This work 1s concerned with the
assessment of human health risk
from soil contamination In lIvanovo
region.



Transformation of heavy metals in the ecosystem
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Sampling map. Background monitoring
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Sampling map. Anthropogenic impact monitoring
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Complex analysis: NAA+AAS
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Atomic absorption spectroscopy (AAS)
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Neutron activation analysis (NAA)
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HM content in soils of Ivanovo Region

HM

Mean Min-Max Ibg MPC; (APC,) | BG[1] | BG[2]
mg/Kg

Cr 56.8 19.6-87.8 38.7 - 140 70
Mn 746 14.3-1610 343 1500 650 750
Ni 15.3 3.3-39.0 6.79 80 51 37.3
Co 7.21 1.5-11.2 4.48 - 7.2 15
ydo 39.9 10.5-71.5 23.0 220 49 74
AS 2.94 1.07-7.51 1.81 2 - -
Mo 0.62 0.19-1.07 0.43 - 1.5 0.5

V 34.1 3.13-62.4 19.5 150 72 -
Cu 6.43 0.2-20.0 1.59 132 23 24.9
Cd 0.028 0.002-0.167 ND 2 0.3 0.375
Pb 0.22 0.02-3.32 ND 32 19 30

[1]- Methodological guidelines for determining of TM in soils and plant products
[2]- Pilyugina M.V. Environmental biogeochemical monitoring: criteria, standards,

factors




Content of other elements in soils of lvanovo Region

Element

Mean Min Max Ibg
mg/kg
Na 5120 706 7410 3950
Mg 1330 152 2350 959
Ca 3710 2070 7680 2800
Ti 3150 483 5350 2330
Al 2650 6030 50400 21600
Br 1.90 0.60 3,1 1.44
U 1.46 0.28 2.83 1.32
Sr 1.2 25 123 51.3
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Content of other elements in soils of lvanovo Region

Element| Mean Min Max Ibg
mg/kg
La 19.5 9.50 32.8 14
Dy 4.52 2.4 7.1 3.56
Nb 8.34 2.73 13.4 8.34
Ba 373 69.3 555 295
Ta 0.67 0.40 0.98 0.54
Sb 0.36 0.07 0.59 0.31
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Estimation of the environmental risk parameters

One of the most common indicators of the pollutants
Impact on eco-system Is the environmental risk

I

" Public
health
_ risk

Probability of unfavorable events
occurrence (HQ, CR)
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Economic Damage to Health
(risks and average cost of living)

1

Loss in Life Expectancy (LLE)

The calculation was made for 4 groups:
men, women, children and all adult population
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- Public health risk L

Calculation of individual carcinogenic risk (CR) is carried
out using data on the magnitude of exposure and the values of the
factors of the carcinogenic potential (SF,) :

CR =LADD - SF;

LADD — average daily lifetime dose.

The risk of non-carcinogenic effects (HQ)

HQ = AD / RfD:

AD - average daily lifetime dose, RfD — reference dose.
SF and RfD values are advisory and depend only on the nature of
the toxicant and the method of its receipt.
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Public health risk

Loss in Life Expectancy (LLE).
LLE = (T, - A,,) - (HQ + CR)

T...., — average life expectancy of the target
population, years;
\ A,..n — the average age of the target group, years; /

/ Economic Damage to Health
(risks and average cost of living):

R,,=LLE:-N-ALC
N — the number of people in the group;

ALC — the average living costs, min. rub.
ALC = GDPgys/ Nrys * Thean
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Average risks of carcinogenic CR and
non-carcinogenic effects HQ In lvanovo region

Adults 6.05¢10° 3.68¢10* 1.50¢10*

Men 6.03¢10° 3.62¢10* 1.66¢10*

Women 7.4¢1073 4.28104 1.37¢10

Children 3.27¢10%2 1.24103 1.50¢104

104-10-3-Unacceptable risk
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Summary risks In lvanovo region
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Loss in Life Expectancy in lvanovo region
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Economic Damage to Health in Ivanovo region. Min. .

kilometers
Scale : 1:700 000
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Summary risks near to large towns
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Loss in Life Expectancy near to large towns

‘ LLE, days, for districts ‘
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Economic Damage to Health near to large towns. Min. e.
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Transboundary
transfer
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1) The results of calculation justified a significant human
health risk values from the soil contamination. In some
districts this fact Is in a good agreement with environmental
quality assessment results.

2) It was established that the risk data in selected points
around large cities and the risk level of Ivanovo region
districts are coincided. It indicates an insignificant
contribution to the level of pollution by cities.

3) The main source of the elements under study In the
Ivanovo region soil Is the impact of trans-boundary emission
from industrially developed territories of Yaroslavl and
Kostroma regions.
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