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MAIN SOURCES OF POLLUTION AND NOMENCLATURE OF INDICATORS OF SOIL
SANITARY STATE
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v" Resume

The transformations associated with the active growth of cities, the development of various
industries and agriculture are a source of soil pollution and contaminated soil is a source of secondary
pollution of ground and surface waters, agricultural atmospheric air. This determines the possibility of
exposure to soil pollutants on the human body.

The work is devoted to actual problems for Uzbekistan from the standpoint of maintaining the
health of the population, these are the issues of soil hygiene and the state of cleaning the territories of
populated areas.

Key words: soil hygiene, sources of soil pollution, soil pollutants, human body, preservation of
public health, cleaning of populated areas.

OCHOBHBIE UCTOYHUKHU 3ATPAZHEHUS 1 HOMEHKJIATYPA IIOKA3ATEJIEA
CAHUTAPHOI'O COCTOSHUA ITOYBbI

HUcxanoaposa L.T., Daiizuesa M.D., Xacanoea M.H.
TamkeHTCKUi NeAuaTpUIECKUl MEJUIMHCKUNA NHCTUTYT

V' Pe3tome

Ilpeodpazoganusn, céa3aHHbIe ¢ AKMUGHBIM POCHIOM 20P0006, PA3GUMUEM PA3IUYHBIX ompacieil
NPOMBIWIIEHHOCIU U CEIbCKO20 XO03AUCHMEA AGNAIOMCA UCMOYHUKOM 3G2PA3HEHUA NOU6bl, a
3a2PA3HEHHAA NOY6A UCMOYHUKOM GMOPUUHO20 3GZPAZHEHUA NOO3EMHBIX U NOBEPXHOCHIHBIX 600,
CeNbCKOXO3AUCMBEHHBIX AMMOCHEPHOZ0 6030yxa. Dmo onpeodensnem 03IMONCHOCHIL 8030€HCMEUS
NOYGEHHBIX 3a2PA3HUMEICIl HA OP2AHUIM Ue106EKd.

Paboma noceawiena axkmyanvuvim npoodnemam 0aa Y3oekucmana ¢ no3uyuill COXpaHeHuUA
300p06bA  HaAceNeHUs, IMO GONPOCHl 2UZHEHBI NOUGbL U COCHMOAHUA OYUCHKU MEPPUmMOopuil
HaceleHHbIX Mec.

Knwouesvie cnoga:. zuzuena nouevl, UCMOUYHUKU 3A2PA3HEHUA NOYEbl, NOUGEHHbIE 3AZPAZHUMEU,
Op2anu3M 4eno6eKd, COXpanenue 300p06bs HAceNeHUA, OYUCIKA MEPPUMODPUIL HACETEHHBIX MECI.

TYIIPOKHU ACOCHUM NOJIOCITAHTAPYBYU MAHBAJIAPA BA CAHUTAPUSI
XOJATHHHUHI' KYPCATKNYJIAPU HOMEHKJIATYPACH

Uckanoaposa LL.T., Daiizuesa M.D., Xacanosa M.U.

TorkeHT neauaTpus THOOUET HHCTUTYTH
v’ Pestome

Hlaxapnapnu ¢aon ycuwiu, camoam 6a KUWIOK XPHCANUZUHUHZ — MYPIAU  COXANAPUHU
pueoMchanuwmu  ounan  002nUK  y32apuuinap MynpoKHU —ugaocranuwi  manbau, MynpoKHU
ugnocnanumu Ica ep ocmu 6a e€p YCmu CysnapHu, KUWIOK Xpycanuzu ammocghepa Xxasocunu
UKKURamyu ugnocnanuw manbau xucoonanaou. by sca mynpoxnu ugpnocnanmupysuunapuu uncon
OP2AHUZMUZA MALCUP UMKOHUHU DeN12unaiiou.

MasKyp uw axonu canomamauzunu MyxoQazanaw nyKmau nazapoan Y3bexucmon yuyn 0onzapo
64 MyXum Oynzan MmynpoK CUCUEHACU 64 aXO0AU AWAW NYHKMIAPDUHU mMo3anaul Xo01amuza
oazuwinanzan.

Kanumnu cysnap.  mynpoK zuzuenacu, MmynpoKHU ughrocnanmupyeuu manoanapu, UHCOH
OP2AHUZMU, AX0IU CATIOMAMIAUSUHU MYX0DaA3anaul, axou AuAu Heouaapu XyoyonapuHu mo3aniau.
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Relevance
Itis known that the degree of pollution of
environmental objects is influenced by various
factors that can be subdivided into 2 main groups:
natural and anthropogenic.

In different administrative districts of the
republic, the list of the main sources of soil
pollution can vary significantly. They are
determined by a complex of national economic and
sanitary conditions, primarily the development of
industry and agriculture, as well as the
organization of systems for the treatment of
household and industrial waste, the impact of other
anthropogenic factors directly related to the life of
people and society as a whole.

In the administrative districts of the republic,
different types (types) of land use prevail, among
which the main ones are settlements, recreation
areas of the population and sanitary protection of
sanitary facilities, areas of sanitary breaks of
industrial enterprises, transport lands, agricultural
land, forests, depending on which indicators and
content of sanitary supervision over these
territories.

Purpose of the study: To study the urgent
problems of sanitary supervision over the
territories of the country from the standpoint of
preserving the health of the population, to study
the issues of soil hygiene and the state of cleaning
the territories of populated areas.

Material and Methods
Literary sources are analyzed, the main sources
of soil pollution in different administrative regions
of the republic and their influence on the health of
the population are studied.

Result and discussion

One of the main sources of soil pollution from a
sanitary and hygienic point of view is industrial
enterprises that pollute it with various chemical
compounds either directly at the places of their
collection and storage (tailings and sludge ponds),
or indirectly by emissions into the atmosphere and
discharge of wastewater into water bodies. In these
cases, such technogenic soil pollution can be
observed at a fairly large distance from the
industrial enterprise itself. A striking example of
such soil pollution is soil pollution with fluoride
compounds in a number of districts of the
Surkhandarya region of Uzbekistan due to
emissions from the Tajik aluminum plant (TAZ),
the consequences of which are still observed.

It should be pointed out that W.H. Adylov
(1994) was one of the first to characterize the
unfavorable situation in the Saryassi district of this
region. Confirmed the intensive pollution of its
territory  with  fluoride ~ compounds  of
environmental objects and found that their content
in soil, vegetables and fruits was exceeded by tens
of times, and the total fluoride intake into the body
of children in the district was 4-5 times higher than
the permissible levels (Table 1) [1- 3].

Table 1-Indicators of the levels of pollution and morbidity of the population of the districts of
the Surkhandarya region (data of U.Kh. Adylov 1991-1992)

Ne | The name of indicators Saryassiya Jarkurgan Boysun
1 Daily total intake of fluorine, mg 11,6 2,6 2,7
2 Pesticide consumption, kg / ha 12,1 13,3 2,8
3 Consumption of nitrogen fertilizers, kg / ha 282,6 293,7 92,6
4 Morbidity by referral to health care facilities
(per 1000 people)
- adult population 2609,6 1834,6 1457,5
- child population 2562,8 1789,4 1069,6
5 Morbidity according to medical
examinations (per 1000)
- adult population 3623,3 2392,1 1519,0
- child population 3527,7 2469,0 1427,8
6 Morbidity according to health authorities
(per 1000)
- diseases of women in labor (anemia) 4478 215,6 195,7
- diseases of newborns 306,0 255,0 133,8
7
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The author believes that the greatest role in the
increase in the level of the general morbidity of the
rural population, the deterioration of the indicators
of the functional state of the body and the lagging
behind in the physical development of children in
the Saryassi region was played by the pollution of
the  environment  with  fluorine-containing
emissions of TAZ. At the same time, the analysis
of the morbidity rates of the residents of the district
indicates the effect of emissions on all organs and
systems of the body, mainly pregnant women and
preschool children. Dental fluorosis was found in
16.9% of children of the Saryassi region, in the
control Dzharkurgan and Baysun regions of the
region, it was absent.

Technogenic pollution of soil with chemical
hazardous substances is also observed in other
regions of the republic. The research in this
direction of the hygienists of Uzbekistan is well
known. N.S.Tadzhibaeva (1973) at the Samarkand
and Kokand superphosphate plants, L.N. Noskova
and N.E. Borovskaya (1983) - at the copper and
zinc production of the Angren Mining and
Metallurgical Combine, E.R. Alieva (1988) - at the
Fergana chemical plant of furan compounds,
T.Yu.Doroshko (1991) - at the Uzbek plant of
refractory and heat-resistant metals [4-7].

Soil contamination with solid household and
toxic industrial waste can be observed with
improper operation of sanitary cleaning systems
for populated areas in the places of their collection
and storage, transportation, neutralization and
burial, including at special landfills and improved
landfills.

In order to prevent such soil contamination, the
following sanitary and regulatory documents have
been developed and approved:

- SanPiN RUz No. 0128-02 "Hygienic classifier
of toxic industrial waste in the conditions of
Uzbekistan™;

- SanPiN RUz No. 0149-04 "Sanitary rules and
norms for collection, storage and disposal of waste
from medical institutions";

- SanPiN RUz No. 0157-04 "“Sanitary
requirements for storage and disinfection of solid
waste at special landfills in Uzbekistan";

- SanPiN RUz No. 0158-04 "Sanitary rules and
norms for the collection, transportation and storage
of asbestos-containing waste in the conditions of
Uzbekistan™;

- SanPiN RUz No. 0297-11 "Sanitary rules and
norms for cleaning the territories of populated
areas from solid household waste in the conditions
of the Republic of Uzbekistan";

N

- SanPiN RUz No. 0300-11 “Sanitary rules and
norms for the organization of collection, inventory,
classification, neutralization, storage and disposal
of industrial waste in the conditions of Uzbekistan.

Contamination of soil and water of reservoirs
with wastewater from city sewers (often with an
admixture of industrial wastewater) also required
the hygienists of Uzbekistan to develop a number
of  sanitary-regulatory and  methodological
documents, including:

- SanPiN RUz No. 0129-02 "Sanitary
requirements for sewerage systems in special
natural and climatic conditions of the Republic of
Uzbekistan";

- SanPiN RUz No. 0202-06 "Procedure for
issuing permits for special water use, development
and approval of projects of maximum permissible
discharges (MPD) of substances entering with
wastewater into water bodies and on the terrain™;

- SanPiN RUz No. 0216-06 "Sanitary rules for
the use of treated urban wastewater in industrial
water supply";

- Methodical instructions "Sanitary and
hygienic bases for the organization of protection
from pollution of surface water sources in
Uzbekistan™ (No. 012-3 / 0113).

Requirements for the method of purification
and neutralization of urban sewage wastewater
using agricultural irrigation fields (ZPO) are
devoted to 2 sanitary normative documents:

- SanPiN RUz No. 0180-05 "Hygienic
requirements for the use of wastewater and their
sediments in agricultural irrigated fields in the
natural and climatic conditions of Uzbekistan";

e - SanPiN RUz No. 0182-05 "Hygienic
requirements for the quality of wastewater and
their sediments used for irrigation and fertilization
in the natural and climatic conditions of
Uzbekistan."

e Evaluating the content of the above
sanitary normative documents from the standpoint
of their possible use in improving the methodology
of the ecological and hygienic ranking of the
administrative regions of the republic according to
the degree of danger of soil contamination for the
health of the population, the following indicators
of the quality of wastewater suitable for use in
wastewater treatment plants given in these
documents are promising:

* the number of lactose-positive bacilli - less
than 10,000 per 1 dm3, pathogenic microorganisms
- no,

« viable helminth eggs - less than 1 in 1 dm3,
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« viable cysts of pathogenic protozoa - less than
1in1dma3.

The norms for the introduction of heavy metals
provide for the possibility of their accumulation in
the soil in the ZPO not higher than 0.7-0.8 kg / ha
of their maximum permissible concentration for
the translocation indicator of harmfulness, and the
maximum value of the total nitrogen introduced
into the soil should not exceed 300 kg / ha per
year.

Soil contamination is distinguished by its
peculiarities when using wastewater from livestock
complexes (cattle and pig farms) and poultry farms
for irrigation of agricultural crops.

The effluents of pig-breeding complexes after
undergoing mechanical and biological treatment
have high fertilizing properties, contain 1.0-2.0%
of suspended solids, pH 7.5-8.3, dry residue - up to
2000 mg / |, total nitrogen - up to 850 mg / I,
ammonium nitrogen - up to 240 mg / I, nitrates - up
t03.9mg /1, COD - up to 1250 mgO2/I.

In terms of contamination with organic
substances and the content of nutrients, wastewater
from livestock complexes of cattle is many times
higher than ordinary municipal and industrial
wastewater, which significantly complicates their
biological treatment, including by soil methods.

These effluents represent a polydisperse
medium of water, organic and mineral substances,
fibrous inclusions and are characterized by a high
fertilizing value. They contain from 1600 to 2250
mg / | of total nitrogen, from 430 to 500 mg / | of
phosphorus, from 900 to 2000 mg / | of potassium,
a large amount of organic substances.

The wastewater of poultry farms contains many
nutrients, on average, 1000 m3 of wastewater
contains 52 kg of ammonia nitrogen, 54 kg of
nitrate nitrogen, 29 kg of nitrite nitrogen, 135 kg of
total nitrogen, 2 kg of phosphorus.

The total number of bacteria in 1 ml of
wastewater is at a maximum of 267 thousand
before treatment and up to 179 thousand after
treatment; the titer of Escherichia coli,
respectively, 10-6 and 10-4.

The epidemic danger of sewage from poultry
farms increases sharply when connected to the
collection of household and fecal waste due to the
possibility of the presence in them of various
pathogenic enterobacteria, helminth eggs and cysts
of pathogenic protozoa.

In the agricultural regions of Uzbekistan, one of
the most dangerous from the standpoint of
environmental pollution and impact on public
health are pesticides used to combat pests and
diseases of cotton and other crops.

grounded maximum permissible concentrations
(MPC) and tentatively permissible concentrations
(APC) in the soil (SanPiN RUz No. 0191-05).

New drugs are being regulated in order to
establish ~ their ~ permissible  content  in
environmental objects (including soil), which are
approved by the Ministry of Health of the Republic
of Uzbekistan. At the same time, sanitary rules for
storage, transportation and their application in
agriculture are being developed in order to protect
the environment from pollution, the health of
workers and the population.

The above materials clearly confirm that one of
the main tasks of the republic's sanitary
supervision bodies is to protect the soil of
residential areas and children's institutions in
populated areas.

At the same time, the need for a sanitary and
hygienic assessment of the degree of soil pollution
in populated areas arises when choosing places for
the construction of settlements, as well as
monitoring the sanitary condition of the soil,
determining the effectiveness of soil methods for
neutralizing the resulting waste and wastewater.

At the same time, when monitoring the sanitary
state of the soil and the degree of its chemical
contamination, it is necessary to use unified
methods and a certain set of chemical indicators.

Considering that in Uzbekistan after gaining
independence, new industries were developing
especially intensively, a wide variety of organic
and inorganic chemical substances entered the soil
with emissions, waste and wastewater. Therefore,
the nature and levels of soil pollutants have
changed significantly.

This, in turn, required a significant change in
the requirements for soil survey programs. It was
necessary to take into account the sanitary and
epidemiological  state of the  surveyed
administrative territories, the levels and nature of
the technogenic load on the soil, types of land use
and a number of other local conditions.

It is also recommended, first of all, to conduct
soil studies in areas of increased risk in terms of
the strength and potential impact of pollution on
public health. All these points were taken into
account in the development of SanPiN RUz No.
0183-05 "Hygienic requirements for the quality of
soil in populated areas in specific climatic
conditions of Uzbekistan" and the general
nomenclature of indicators of the sanitary state of
the soil. This document provides a general
nomenclature of indicators of the sanitary state of
soils. Indicators are grouped and divided into 3
parts: sanitary-chemical, sanitary-bacteriological,

The criteria for the hygienic assessment of the sanitary-helminthological and sanitary-
hazard of soil contamination are scientifically entomological indicators. The choice of
97>
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appropriate indicators depends on the chemical
composition of agricultural chemicals used in a
particular area and on the nature of emissions from
industrial enterprises.

Thus, the materials of this work convincingly
confirm that the list of the main sources of soil
pollution and the nomenclature of indicators
mandatory for determining the indicators in
different administrative regions are due to a
complex of anthropogenic factors, including the
development of industry and agriculture, the
peculiarities of the organization of cleaning
systems for their territories and a number of others
related directly with the life of people and society
as a whole.

At the same time, the main sources of soil
pollution can be divided into the following groups:

- technogenic pollution due to emissions into
the atmosphere and the discharge of wastewater
from industrial enterprises into water bodies, as
well as in the locations of tailing dumps and sludge
collectors of enterprises of the non-ferrous and
chemical industries;

- soil pollution with solid household and toxic
industrial waste in the cleaning systems of the
territories of populated areas;

- pollution of soil and water of water bodies
with wastewater from city sewers (usually with an
admixture of industrial wastewater);

- soil contamination during agricultural use and
soil disinfection of wastewater in agricultural
irrigation fields (ZPO);

- soil contamination by sewage from livestock
complexes (cattle and pig farms) and poultry
farms;

- in storage areas and areas of application of
pesticides and fertilizers.

The danger of soil contamination with
chemicals from a hygienic point of view is
determined by the level of its possible negative
effect on the contacting media (water, air), food
products and indirectly on humans, as well as on
the biological activity of the soil and its self-
cleaning processes.

MPC and APC represent complex indicators of
the content of chemicals in the soil harmless to
humans. This is the maximum indicator of the
possible migration of the drug into the
environment adjacent to the soil (plants, water, air)
in quantities that do not exceed the hygienic
standards of this substance in these objects, and
there is also no negative effect of the substance on
the biological activity of the soil.

The AEC of a pesticide in the soil is determined
according to the established hygienic standards -

N

the permissible residual amount (MRL) of
pesticides in crops. In this case, the maximum level
of soil contamination for agricultural use is
recommended.

MPC and APC guarantee the absence of
negative or mediated through contact with the soil
impact on human health, his offspring and sanitary
living conditions of the population.

The values of MPC and APC of substances in
the soil (mg / kg of absolutely dry soil) are
presented in the SanPiN.

Hygienic assessment of the degree of danger of
chemical harmful substances for humans is carried
out taking into account their hazard class.

In the absence of indications on the hazard class
of a chemical substance in the used regulatory and
design documents, it can be determined by the so-
called hazard index. In this case, calculations of the
hazard index according to the MPC of the harmful
substance in the soil, LD50 of the harmful
substance, hazard class of the hazardous substance
in the air of the working area can be carried out.

In the presence of MPC of harmful substances
in the soil, which are given in SanPiN RUz No.
0055-96 "Maximum permissible concentrations
(MPC) and approximate permissible
concentrations (APC) of exogenous harmful
substances in the soil”, the calculation of the
hazard index is given according to the following
formula (1):

MPC,

K=t
(S, +C,)xi (1)

where MPCi is the MPC of a toxic chemical

contained in
soil (mg / kg);

Si- is a coefficient reflecting the solubility
of a substance in water (mg / I);

Sv - the content of this component in the
total mass of industrial waste that is introduced
into the soil (t/t);

i - is the serial number of this component
or toxic substance.

Having calculated Ki for each substance, 1-3
leading substances are selected that have a
minimum Ki value, and the ratio K1 <K2 <K3 is
observed, as well as 2Ki> K3. Then the total
toxicity index (KZX) is determined according to the
formula (2):

1
Ky = n—zxz K., (2

where n < 3.
The hazard class of chemicals in soil is
determined according to Table 2.
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Table 2 - Classification of the hazard of chemicals based on the MAC values of these substances in

the soil

Total hazard index K Class The degree of danger to the
dangers population

less than 2 1 extremely dangerous

from 2 to 16 2 highly dangerous

from 16 to 30 3 moderately dangerous

over 30 4 little dangerous

In the absence of the MPC of a harmful
chemical in the soil, the determination of its hazard
class is carried out for each substance separately
according to formula (3), using the LDs value for
this substance:

lgx(LD
= D) ®
(S, +0,1F)xi

where Si is the coefficient of solubility of a

given substance in water, mg / I;

F - coefficient of volatility of a given
substance,%;

i - is the serial number of the given substance.

When calculating, one should observe the
conditions that K1 <K2 <K3 and 2Ki> K3; then
KX is calculated according to the formula (2), an
immeasurable coefficient is obtained, after which
the hazard class of the substance is determined
using auxiliary table 3.

Table 3-Classification of hazard of chemicals according to LDso

The value of the total hazard Class The degree of danger to the
index K dangers population

less than 1.3 1 extremely dangerous
from1.3t03.3 2 highly dangerous

from 34 to 10 3 moderately dangerous
more than 10 4 little dangerous

Defining classes allows you to:

* systematize harmful components;

» provide uniform approaches to the processing
of different types of waste;

« establish rational requirements for the
procedure for the disposal of various types of
waste;

» get the most positive results from disposal.

Findings

In connection with the constant increase in the
anthropogenic process, the intensification of the
impact on soils caused by the activities of
industrial and agricultural enterprises, the issue of
assessing the sanitary and hygienic state of the soil
is acute. Thus, it has been established that the list
of the main sources of soil pollution and the
nomenclature of indicators mandatory for
determining in different administrative regions is
not the same and is due to a complex of
anthropogenic factors.
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