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VII BceykpaiHCbKa HayKOBO-NIPAKTHYHA KOH(EpeHIisi MOJOIUX
YUY€HHMX, ACHiPaHTIB i cTyAeHTIiB «Boga B Xap4oBiii MPOMHUCJIOBOCTD):
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2016.-220c.

VY 30ipHuUKY MarepiadiB KOH(EpeHIli HaBeJIeHl Marepiaiu
HAyKOBUX JIOCIIPKEHb y c(epl BUKOPUCTAHHS BOJAM Ha IMIIMTPUEMCTBAX
XapyoBO1 Tajy3l, OLIHKM ii SIKOCTI Ta MOJIMBOI'O BIUIMBY Ha OpraHi3m
JTIOIUHU.

Marepianu npu3HAYCHI I HAYKOBUX, I1HXXECHEPHO-TEXHIYHHUX
pOOITHUKIB, acHipaHTIB, CTYACHTIB, CIELIAJICTIB IIeXiB Ta 3aBOJIB, 5Kl
IPaLO0Th B XapuoBii MPOMHUCIOBOCTI Ta BOJHUX IOCIIOAAPCTBAX.

Marepianu, 3aHeceHi 10 30IpHUKA, NPYKYIOTHCA 32 aBTOPCHKUMH
OpHUTiHATIaMHU.

PexomennoBano a0 BuaaBHULTBA Buenowo panow Onpechkoi
HalllIOHAJILHOT akajeMii xap4oBuX TexHoJorid Bia 29.03.16 p., mpoTokoi
Ne 8.
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RISK ANALYSIS FOR POLLUTED DRINKING WATER

0. A. Sagdeeva, Master of ecology,
A. L. Tsykalo, Doctor of Chemical Sciences, Professor

Odessa National Academy of Food Technologies, Odessa

Currently, the most promising and justified by the danger level
assessment in the case of the environment pollution is the use of the
risk’s concept. However, the well-known and officially recognized
ones are the justified on these concept methods of assessing danger
levels in cases of accidental releases of environmentally hazardous,
toxic, explosive and flammable contaminants into the atmosphere.

In this paper we propose a method for estimating the level of risk
associated with the use of contaminated drinking water.

The proposed method has the following advantages: 1) the validity
and value, due to the use of statistically valid data; 2) the proposed
method does not contradict, as it is consistent with the assessments
officially accepted in Ukraine at the legislative and regulatory level; 3)
this method can be successfully used for the determination of the three
types of risk - territorial, individual and social, stipulated by the
legislation and regulations of Ukraine.
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According to regulations of Ukraine in all cases the risk of
accidents at high risk for the population 1s recommended to be
considered perfectly acceptable at levels: the territorial risk R, < 107,
the individual risk R; < 10, the social risk R,< 107,

As the social risk criteria may also be used an expected number of
deaths in a dedicated area outside the facility sanitary protection zone
(FSPZ) (in a city, a town, a village, on the territory of enterprises and
organizations that are in the industrial area, etc.) at 100 residents (Mp).
It is recommended to be considered perfectly acceptable My <107

It is recommended to be considered an unacceptable:

R, > 10 for the territorial risk outside the FSPZ, which is
composed of at least one object of increased danger;

R; > 10° for the individual risk - for the person who is in a
particular region outside the FSPZ;

R, > 107 for the social risk of death more than 10 people for one
year in a dedicated area outside the FSPZ or My > 107

The territorial risk in the k-th point of the space on a dedicated
source of danger according to the "Manual on the study of hazards and
quantify the technological accidents":

Rt’t(:Pbij'Pum'Paf'Pcka (D

where Pj; is the conditional probability of an accident on the 1-th
source in the implementation of the j-th triggering event; P,, is the
conditional probability of the possible accident consequences; P, is
the conditional probability of one of the possible accident types; P, is
the conditional probability of lethal outcome in the k-th point of the
space.

The individual risk of a person death at the point k, living in the
considered region:

R = Rf - Ry, )

where RX is the probability of a person staying in the k-th point of
the space.

The individual risk of living in the region is found by summarizing
the individual risks on the territory.

The expected number of deaths for one year in the considered
region Mp, as well as the social risk, is determined by the value of
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territorial risk in a selected region, and population density. In our case,
the ratio of (1) we can present in the form:

Riltczpbum'Paf'Pcka 3)

The value P,,, we can find from the dependence of the /gl¥ on the
lgQ (Fig. 1).

t W,

Figure 1 — The

dependence of the water
pollution probability WV,
on the spill total volume

@g& ©

A method for determining the value of the risk R is used for the
three most urgent cases:

1. If the contaminant concentration in the water is known and it is
the same at all points in the aqueous volume. This case is typical,
when the water is in the tank or pond, where the equilibrium
concentration of impurities was established (throughout the volume of
the tank or pond). This is the simplest case, when for the definition of
the R it is enough to get information about the dependence of the
disease or body death probability from harmful impurities
concentration (Fig. 2, 3).

& W,

Figure 2 — The typical dependence of
the disease or body death probability
W on pollutant’s concentration C
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Figure 3 — The typical dependence of the
concentration C on the distance X from the
polluter

X

2. If the concentration of harmful impurities in the water body will
change in the amount and in time. And this change is due to the nature
of the impurity source (point, linear, areal, standing or with a complex
emission dynamics, surface or underwater), as well as the
hydrodynamic characteristics of the water body (depth , surface or
underwater currents, especially the coast or limiting reservoir wall,
etc.)

3. If the concentration of harmful impurities in the volume of water
body varies in time and space on the volume of water as a result of an
accidental release of the impurities. And this change is due to the
emergency nature of the source of impurities (point, linear, areal,
standing or with a complex emission dynamics, surface or
underwater). This is the most complicated case, when the definition of
the R requires additional information about the probability of the
corresponding accidental release or spill into the reservoir (the Farmer
rule, Fig. 1), as well as the use of turbulent diffusion theory to
determine the distribution of the concentration of a tracer field in the
volume of water body based on the given situation above-mentioned
features.
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