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Abstract. During industrial activity of Public Joint Stock
Company "AVTOVAZ" there is emission of waste water to
Kuibyshevsky water reservoir. Principles of control of degree of
toxicity of waste waters and other toxins are discussed. Results of
investigation of toxicity of waste water of "TAVTOVAZ" company
as a factor of negative impact to environment on the example of
Kuibyshevsky water reservoir are described. Results allow
drawing the following general conclusions: the surface waters of
Kuibyshevsky water reservoir in the place of emission of waste
water of Public Joint Stock Company "AVTOVAZ are toxic, but
do not have acute toxicity.
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J.  INTRODUCTION

The problem of water resources pollution presently has the
global meaning. Waste waters of industrial enterprises are one
of the main sources of water pollution.

During industrial activity of Public Joint Stock Company
"AVTOVAZ" there is emission of waste water to
Kuibyshevsky water reservoir. That is why it is important to
carry out research of estimation of waste water of
"AVTOVAZ" company to hydro-biological parameters of
Kuibyshevsky water reservoir, as well as to other objects of
environment. For the investigation of degree of toxicity of
waste water of "AVTOVAZ" company it is convenient to use
biological testing methods.

This paper is devoted to description and to analysis of
results of investigation of toxicity of waste water of
"AVTOVAZ" company as a factor of negative impact to
environment on the example of Kuibyshevsky water reservoir.

II. KUIBYSHEVSKY WATER REZEVOIR AS AN
OBJECT OF INVESTIGATION

Presently in the world more than 30,000 water reservoirs
are exploited and erected. Total volume of water of reservoirs
is exceeding 6,000 km®. 95% of this volume have large (with
volume exceeding more that 100 billion m®) water reservoirs.
On the territory of former USSR there were erected 237 large
water reservoirs. The largest one in the world is Bratsky water
reservoir according to water volume (volume exceeds 169
km®) and Kuibyshevsky water reservoir is the second largest
one in the world according to water surface (5900 km?).
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Kuibyshevsky water reservoir was formed from1955 to
1957 during the construction of Zhigulyovskaya (former
Volzhskaya Hydroelectric Power Station) in the middle part of
the river Volga near to the Zhiguli Mountains. The length of
Kuibyshevsky water reservoir exceeds 650 km. Total square
of Kuibyshevsky water reservoir is 644,800 hectares. Total
capacity of reservoir is 58,000 billion m’, useful capacity — 34
600 billion m”.

Kuibyshevsky water reservoir is plain, lake-river kind
having a complicated configuration. Narrow parts, having the
view of a large river, interchange with lake-view broadenings.
The most significant width of Kuibyshevsky water reservoir
(up to 40 km) is in the Kamsky mouth. Maximal depth of
Kuibyshevsky water reservoir is 40 meters; medium depth is
9.4 meters.

According to the article 65 of Water Codex of the Russian
Federation, the width of water protective zone and of a coastal
protective stripe of Kuibyshevsky water reservoir is
determined as equal to 200 meters because the reservoir has
especially valuable fisheries. According to the Russian State
Standard T'OCT 17.1.2.04 - 77 “Values of State and Rules of
Taxation of Fishery Water Objects”, Kuibyshevsky water
reservoir corresponds to the objects of high fishery category.

The place of emission of "AVTOVAZ" company waste
water into Kuibyshevsky water reservoir is shown on the
figure 1.

Fig. 1. The place of emission of "AVTOVAZ" company waste water into
Kuibyshevsky water reservoir
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TABLE I
DISTRIBUTION OF POINTS FOR ESTIMATION OF DEGREE OF EFFECT OF TOXICANTS ON THE MAN AND ENVIRONMENT
Name of indicator of estimation Parameter of estimation Points
Irritating effect on eyes No effect 0 points
Weak effect 1 point
[rritating effect 2 points
Skin-resorptive effect No effect 0 points
Weak effect 1 point
Irritating effect 2 points
Sensitizing effect No effect 0 points
Weak effect 1 point
Irritating effect 2 points
Toxic substances assignable under exploitation of lubricating I class of danger 4 points
cooling liquids (for estimation the substance corresponding to the
most high class of danger is selected) I class of danger 3 points
111 class of danger 2 points
IV class of danger 1 point
Toxicity during inside-stomach injection LD50 < 5000 mg/kg 2 points
(medium mortal dose (LD50) under injection into the stomach)
LD50 > 5000 mg/kg 1 point
Toxic impact is not determined 0 points

III. PRINCIPLES OF CONTROL OF DEGREE OF TOXICITY
OF WASTE WATERS AND OTHER TOXINS

Environmental control of toxicity is a complex procedure
including estimation of sources of toxicity, determination of
the most potentially dangerous zones of toxicity of urban
territories, selection of methods for estimation of toxicity,
analysis of results of estimation of toxicity, conclusions about
the degree of toxicity, and, finally, development and
implementation of methods concerning reduction of negative
impact of toxicants.

Toxicity can be measured by its effects on the certain target
(e.g. an organism, organ, tissue or cell). As individuals
typically have different levels of response to the same dose of
a toxin, a population-level measure of toxicity is often used
which relates the probabilities of an outcome for a given
individual in a population [1, 2]. One of generally accepted
target of such measure is the LD5,. When such data does not
exist, estimates are made by comparison to known similar
toxic things, or to similar exposures in similar organisms.
Then, "safety factors" are added to account for uncertainties in
data and evaluation processes. For example, if a dose of toxin
is safe for a laboratory rat, one might assume that one tenth
that dose would be safe for a human, allowing a safety factor
of 10 to allow for interspecies differences between two
mammals; if the data are from fish, one might use a factor of
100 to account for the greater difference between two chordate
classes (fish and mammals). Similarly, an extra protection
factor may be used for individuals believed to be more
susceptible to toxic effects such as in pregnancy or with
certain diseases. Or, a newly synthesized and previously
unstudied chemical that is believed to be very similar in effect
to another compound could be assigned an additional
protection factor of 10 to account for possible differences in

effects that are probably much smaller. Obviously, this
approach is very approximate; but such protection factors are
deliberately very conservative, and the method has been found
to be useful in a deep variety of applications [2, 4].

Assessing all aspects of the toxicity of cancer-causing
agents involves additional issues since it is not certain if there
is a minimal effective dose for carcinogens, or whether the
risk is just too small to see. In addition, it is possible that a
single cell transformed into a cancer cell is all it takes to
develop the full effect.

It is more difficult to determine the toxicity of chemical
mixtures than a pure chemical, because each component
displays its own toxicity, and components may interact to
produce enhanced or diminished effects. Common mixtures
include industrial waste, gasoline, cigarette smoke etc. Even
more complex are situations with more than one type of toxic
entity, such as the discharge from a malfunctioning sewage
treatment plant, with both chemical and biological agents [1,
3, 4].

Biological monitoring is the kind of environmental
monitoring, which allows estimating efficiently the degree of
the toxicity of different sources. Presently many scientists
have carried out research devoted to using biological
indicators as test-objects. For example, it is well known that
for estimation of quality of water Woodiviss index is used. For
estimation of degree of the toxicity of water medium, green
protococcus algae Chlorella (Chlorella vulgaris Beijer) and
craw fishes Daphnia magna Straus are often used as test-
objects.

New method for estimation of toxicity has been suggested
by the authors of this paper. Characteristic feature of the
developed method in comparison with existing methods is
complex consideration of the main toxicological values of
toxicants (e.g. lubricating cooling liquids) on the basis of its
point-rating ranging.
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The following toxicological characteristics have been taken
into consideration:
- irritating effect on eyes;
- skin-resorptive effect;
- sensitizing effect;
- toxic particles assignable under exploitation of lubricating
cooling liquids (number of singled out toxicants and it class of
danger);
- toxicity during inside-stomach injection.

In table 1 the scheme of distribution of points during
estimation of degree of toxic effect of lubricating cooling
liquids on the man and environment is presented.

IV. DETERMINATION OF DEGREE OF TOXICITY OF WASTE
WATER OF "AVTOVAZ" COMPANY BY
BIOLOGICAL TESTING METHODS

Biological testing of probes of surface waters of
Kuibyshevsky water reservoir has been provided in laboratory
conditions. Experimental research has been carried out in the
state accredited R & D laboratory NIL-9 “Vibration,
Acoustics, Ecology and Life Protection” of Togliatti State
University according to the requirements of accredited
methods for determination of acute toxicity of probes of
surface fresh, ground, drinkable, sewage waters, water
extractions from soil, sewage sediments and wastes in
laboratory conditions by variation of optic density of test-
culture green protococcus algae Chlorella (Chlorella vulgaris
Beijer) according to the method IMHJ] ® 14.1:2:3:4:10-04
16:1:2:3:3.7-04 and by determination of mortality of craw
fishes Daphnia (Daphnia magna Straus) according to the
method [THA @ T 14.1:2:4.12-06, 16.1:2:3:3.9-06.

Results of biological testing of some probes are submitted
below.

Probe 1
1. Investigated probe does not cause toxic effect on the test-
object Daphnia magna Straus. 100% survival rate of test-
object has been observed during the initial toxic dilution
multiplication factor for all the time of exposure (48 hours).
2. Investigated probe causes toxic effect on the test-object
Chlorella vulgaris Beijer. Toxic dilution multiplication factor
is 9 times, which corresponds to toxic medium.

Probe 2
1. Investigated probe does not cause toxic effect on the test-
object Daphnia magna Straus. 100% survival rate of test-
object has been observed during the initial toxic dilution
multiplication factor for all the time of exposure (48 hours).
2. Investigated probe causes toxic effect on the test-object
Chlorella vulgaris Beijer. Toxic dilution multiplication factor
is 3 times, which corresponds to feebly toxic medium.

Probe 3
1. Investigated probe does not cause toxic effect on the test-
object Daphnia magna Straus. 100% survival rate of test-
object has been observed during the initial toxic dilution
multiplication factor for all the time of exposure (48 hours).
2. Investigated probe causes toxic effect on the test-object
Chlorella vulgaris Beijer. Toxic dilution multiplication factor
is 3 times, which corresponds to feebly toxic medium.

Results of biological testing allow making the following
general conclusions. According to the results of biological

74

testing of probes of surface waters of Kuibyshevsky water
reservoir in the place of emission of waste water of Public
Joint Stock Company "AVTOVAZ" into Kuibyshevsky water
reservoir, it is determined that the investigated probe does not
cause toxic effect on the test-object Daphnia magna Straus.
However, the investigated probe causes toxic effect on the
test-object Chlorella vulgaris Beijer. Toxic dilution
multiplication factor differs from 3 to 9 times, which
corresponds to toxic medium. Thus, the surface waters of
Kuibyshevsky water reservoir in the place of emission of
waste water of Public Joint Stock Company "AVTOVAZ"
into Kuibyshevsky water reservoir are toxic, but do not cause
acute toxicity.

It should be noted that even feebly toxic medium may
cause significant negative influence on water reservoir biota.
Therefore it is necessary to develop efficient methods and
means of further minimization of negative impact of toxicity
of waste water of Public Joint Stock Company "AVTOVAZ"
on Kuibyshevsky water reservoir.

V. CONCLUSIONS

Public Joint Stock Company "AVTOVAZ" is one of the
largest enterprises of Russia. Industrial activity of
"AVTOVAZ" may cause some negative impact on
environment. Emission of waste water of "AVTOVAZ" to
Kuibyshevsky water reservoir has been considered a potential
negative factor of influence. Kuibyshevsky water reservoir as
an object of investigation has been described.

Principles of control of degree of toxicity of waste waters
and other toxins have been discussed.

Results of investigation of toxicity of waste water of
"AVTOVAZ" company as a factor of negative impact on the
environment on the example of Kuibyshevsky water reservoir
have been described. Results allow making the following
general conclusions: the surface waters of Kuibyshevsky water
reservoir in the place of emission of waste water of Public
Joint Stock Company "AVTOVAZ are toxic, but do not cause
acute toxicity.
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Andrejs V.Vasiljevs, Leila P.Hamidullova, Vera V.Podurujeva, Sergejs S. Solovjovs. Valsts sabiedribas ,AVTOVAZ” notekiidenu toksiskuma izpéte,
izmantojot biologiskas testéSanas metodes

VS "AVTOVAZ" ir viens no lielakajiem uzpémumiem Krievija. "AVTOVAZ" ripnieciskas darbibas var izraisit negativu ietekmi uz apkart€jo vidi.
"AVTOVAZ" notekiidenu emisiju KuibiSevas tidenskratuvé uzskata par potenciali negativu ietekmes faktoru.

KuibiSevas #idenskratuve tika aprakstita ka pétijuma objekts. KuibiSevas fidenskratuve tika izveidota 1955.-1957. gada Zigulu (bijusi Volgas)
Hidroelektrostacijas biivniecibas laika Volgas upes vidusdalda blakus ZiguJu kalniem. KujbiSevas tdenskratuves garums parsniedz 650 km. Kuibisevas
fidenskratuves kop&ja platiba ir 644 800 hektari. Udenskratuve ienem otro vietu pasaulé p&c fidens virsmas platibas.

Par notektidenu un citu toksinu ITmena kontroles principiem notiek diskusijas. Toksiskuma vides kontrole ir kompleksa procedira, kas ietver toksiskuma avotu
novertésanu, pilsétas teritoriju potenciali visbistamako zonu noteikSanu, toksiskuma novertéjuma metozu atlasi, toksiskuma novértéjuma rezultatu analizi,
secindjumus par toksiskuma pakapi un, visbeidzot, toksisko vielu negativas ietekmes samazinaSanas metozu izstradi un ievieSanu. Biologiskais monitorings ir
ekologiska monitoringa veids, kas lauj efektivi novértet dazadu avotu toksiskuma Iimeni. Lidz §im bridim daudzi zinatnieki ir veiku$i p&tijumus, veltitus
biologisko indikatoru ka test€$anas objektu izmanto$anai. Piem@&ram, ir labi zinams, ka tdens kvalitates novérté$anai pielieto Vudivisa indeksu. Ka test€$anas
objektus ddens vides toksiskuma Iimena novértésanai biezi izmanto zalo viensiinas algi hlorellu (Chlorella vulgaris Beijer) un vézisus Daphnia magna Straus. ST
darba autori piedava jaunu toksiskuma novertésanas metodi. Izstradatas metodes Ipatniba salidzinajuma ar jau eso$ajam metodém ir kompleksa toksisko vielu
(piem., dz&s€Sanas smérskidrumi) toksikologisko pamatvertibu izskatiSana, klasificgjot p&c punktu skaita.

Ir aprakstiti "AVTOVAZ" kompanijas notekiidenu toksiskuma pé&tiSanas rezultati ka negativas ietekmes uz apkartgjo vidi faktors, izmantojot KuibiSevas
tdenskratuves pieméru. Ming&tie rezultati lauj izdarit sekojoSos visparigos secindjumus: Kuibi$evas tidenskratuves virszemes tdeni VS "AVTOVAZ" notekiidenu
emisijas vieta ir toksiski, bet neizraisa augstu toksiskumu. JaatzZimé, ka pat vaji toksiska vide izraisa loti negativu ietekmi uz fidenskratuves floru un faunu. Tadél
ir nepiecieSams izstradat efektivas metodes un lidzeklus VS "AVTOVAZ" notekudenu negativas ietekmes un KuibiSevas tidenskratuvi minimizacijai.

Annpeii B. Bacuabes, Jleiisia P. Xamuayainosa, Bepa B. INogypyesa, Cepreii I. CosoBbeB. HcciiegoBaHue TOKCHYHOCTH CTOYHBIX Box OAO
"ABTOBA3" ¢ ucnoJib30BaHHMEM METO/10B OMOTECTHPOBAHUS

OAO «ABTOBAD3» siBisieTcst OJHUM U3 caMbIX 00JbIIMX npeanpustuii B Poccun. ITpombinuiennas aestenbHocT «KABTOBA3a» Moxker oka3biBaTh HEraTUBHOE
BIUSHUE Ha OKPYXKAIOIIyIo cpefy. OMuccus cTouHbX Box «ABTOBA3ay B KyiiObimeBckoe BOIOXpaHUIIHIE CYUTACTCS HOTEHI[HAIBHO HETATUBHBIM (DaKTOpOM
BIIUSTHUS.

Kak o6bexr uccienoBanus, 6suto onucano Kyiibsimesckoe Bopoxpanmmunie. Kyi6bimeBckoe BogoxpaHmwiiiie 6su10 co3gaHo B 1955-57 romax Bo Bpems
cTpouTenscTBa JKurynésckoil (paHee — BonkCKoi) THAPOdIEKTPOCTAHINE B CpefHel yacTH peku Bonra psagoM ¢ XKurynésckumu ropam. IIpoTspkéHHOCT
KyiiObimeBckoro BogoxpaHwinina mpessimaet 650 kM. O6mas ruomanps KyiOsieBckoro Bogoxpanuimiia paBHa 644 800 rekrapam. Bopoxpanunuine
SBJISIETCS BTOPHIM B MHUPE T10 IIONIAaAN BOJHON OBEPXHOCTH.

ITpuHIUIEL KOHTPOIS YPOBHS TOKCHYHOCTU CTOYHBIX BOJ U APYTHX TOKCHHOB SIBISIIOTCS IPEAMETOM 00cyxkaeHHs. KOHTPOIb TOKCHYHOCTH OKPYsKaIOIeH cpebl
- 9TO KOMIUIEKC HPOIEAyp, BKIIOYAIOMNNA B ce0s OLEHKY HCTOYHHKOB TOKCHYHOCTH, OIPEAENICHHE NOTEHIHAIBHO HAanOoJee OMACHBIX 30H TOKCHYHOCTU
TOPOJICKHX TEPPUTOPHH, BBIOOD METOJMKHM OLCHKHM TOKCHYHOCTH, AHAJM3 Pe3yJbTAaTOB 3TOH OLCHKHU, 3aKIIOUYEHHE 00 ypOBHE TOKCHMYHOCTU M, HAKOHEl,
pa3paboTka U BHEJPCHHE METOJMKH 10 YMEHBIICHHIO HETaTUBHOTO BIMSHUS TOKCUHOB. bruomormdeckuii MOHUTOPUHT SBIISICTCS BHIOM CIEXKEHUS 3a CPEIOH,
KOTOPBIN 1103BOJISIET d((GEKTUBHO OLIEHUTH YPOBEHb TOKCHYHOCTH Pa3IMYHBIX UCTOUYHHKOB. K HacTosIeMy MOMEHTY MHOI'MMH y4YEHBIMH OBUIM IIPOBEICHBI
HCCIIEIOBAHMS, TOCBSIIEHHBIC HCIIONB30BAHUIO OMOJIOTHYECKHX MHIMKATOPOB B KauecTBE OOBEKTOB TecTHpoBaHMs. Hampumep, XOpoIIO H3BECTHO, YTO JUIS
OLICHKH KauecTBa BOJBI UCIIONB3YyeTCs HHAEKC ByauBucca. [l oLeHKH TOKCHYHOCTH BOAHOH Cpelbl B KauecTBe OOBEKTOB TECTUPOBAHHS YACTO UCIONB3YIOT
onHOKIeTouHble Bojopociau xiopemwta (Chlorella vulgaris Beijer) m paukoB Daphnia magna Straus. ABTopamMu JaHHOH pabOTHI ObUIa IPEIIOKEeHa HOBas
METO/IMKA OLICHKH TOKCHMYHOCTH. OCOOCHHOCTBIO Pa3pabOTaHHOH METOAMKHU SBIISETCS KOMIUIEKCHOE PACCMOTPEHHE TOKCHKOJIOTHYECKHX BEIMYMH TOKCHYHBIX
BEIECTB HA OCHOBAHUH UX KIACCH(HUKAIMU B 3aBHCHMOCTH OT KOJTUYECTBA ITyHKTOB.

PesynbTaThl MCCIeI0BaHNUS TOKCHYHOCTH CTOYHBIX BoJ koMnaHuu « ABTOBA3» Oblin onucaHbl Kak (pakTop HEraTHBHOTO BIMSIHHS Ha OKPYIKAIOIIYIO cpely Ha
npumepe KyiiObimeBckoro BojgoxpaHmimiia. JlaHHble pe3yJbTaThl IO3BOJISIIOT CJENaTh CIEAYIOMNE BBIBOJBI MOBEPXHOCTHBIE BOAbl KyiiObimeBcKoro
BOJIOXPAHWIIMIIA B MECTE SMHMCCHU CTOYHBIX BOJI OTKPHITOro akuuoHepHoro obmectBa «ABTOBA3» TOKCHYHBI, HO HE SBJISIOTCS NPUYMHON BBICOKOM
TOKCHYHOCTH.
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