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BO3MOKHOCTHOM OLIEHKH
BE3OINACHOCTHU TEXHUYECKOM
CUCTEMBbI «OBBEKT 3AXOPOHEHUS
OTXOJIOB - 3AIIIUTA - HACEJIEHHBIN
IIYHKT»
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B pamkax mapamMeTpudyecKoro MOIEIUPOBAHUS
IPOBEJICH aHAJIN3 YHUKAJIbHON CHCTEMBI «OOBEKT
3aXOpOHEHHUsI OTXOJOB — 3alllMTa — HACEJICHHbIN

IIYHKT» C  TO3UUUM €€  IOTEHLHUAJIbHOU
ONaCHOCTU.  YCTaHOBJIEHBI  IOTEHUIHAJIBHBIC
BEPIIMHHBIE  HMCXOABl  HApyIICHUs  IPaBHI

JKCIUTyaTallud 00bEKTa 3aXOPOHEHHUS OTXOJIOB U
pa3paboTaHa CTPYKTypHO-JIOTHYecKas MOJEIb UX
peanusanuu. Ha

OCHOBaHHHU MOJTYYCHHBIX

JaHHBIX MpoBCACHA anpoGaunﬂ JJOTHUKO-

BO3MOXHOCTHOT'O METOda OKCIPECC-OUCHKHN

CUCTEMBl «OOBEKT 3aXOpOHEHHS OTXOJ0B —
3alUTa — HACEJICHHBIH NYHKT» W TIOJYYCHBI
3HaYCHUs BO3MOXHOCTHOH MeEphl pealn3aiuu
BEPIIMHHOTO  WCXOJa Uil  JCHCTBYIOIIETO
00BEKTa 3aXOpPOHEHUS OTXOJ0B. Pa3zpaboTana
cXema OIpeeNICHHs] 3allUTHBIX MEPONPHUSTHI
JUISl CHWKEHHS KOHLEHTpAlMd HHUTPATOB B
IPYHTOBBIX BOJaX, HA OCHOBaHMHM KOTOpPOH Oblia
yCTaHOBJIEHA HE00XO0IUMOCTh pa3paboTku
UHCTPYKIMH 10 cOOpy W TpaHCHOPTUPOBAHHIO

bunpTpaTa 00BHEKTA 3aXOPOHEHHS OTXO0B.

KaloueBble ciaoBa: 0e30MacHOCTb, CHCTEMA
«OOBEKT 3aXOpOHEHMsI OTXOJO0B — 3alUTa —
HAceJICHHBIM  TYHKT»,  CIIy4ailHO€  COOBITHE,
BEpPIIMHHBIM  MCXOJ, BO3MOXHOCTHasi  Mepa,
napameTpuueckas MOJIEJTb «BO3/CHCTBUE-
BOCIIPUUMYHUBOCTHY.

BBenenne. OpnuM U3 Haubolee BaKHBIX
BOIPOCOB ~ OXpPaHbl  OKpYy)KamIled cpeabl B

PROBABILISTIC SAFETY ASSESSMENT
OF THE TECHNICAL SYSTEMS «OBJECT
OF WASTE DISPOSAL - PROTECTION -
LOCALITY»
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In the framework of parametric modeling, the
paper provides the analysis of a unique system
«object of waste disposal — protection — locality»
from the perspective of its potential danger. It
establishes the vertex set of the potential
outcomes of violations of the rules of operation
of waste disposal and develops a logical model
for their realization. Based on the data the
authors have tested the logic-probabilistic
method of rapid assessment system "object of
waste disposal — protection — locality" and got
the resulting values of probabilistic realization of
the vertex outcome for the current object of
disposal. The scheme for determination of
protective  measures to reduce nitrate
concentrations in groundwater was developed.
On its basis, the authors have established the
necessity to develop instructions for the
collection and transportation of object of waste
disposal infiltrate.

Keywords:: Protection, system «object of waste
disposal — protection — locality», random event,
vertex  outcome,  probabilistic  measure,
parametric model «influence — susceptibility»

Introduction. One of the most important
issues of the environmental protection in the
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Poccwuiickoit @enepanuu u B PocToBckoit obmacTw,

OCTaeTCsl  BOMPOC  OOpamieHusi ¢  OTXOJaMH
MIPOU3BOJICTBA U IOTPEOIICHMUS.
[lo pganHBIM  OMUIMATBHOW  CTAaTHCTHKHU

€XKEroJHO Ha TEPPUTOPUHU 00JIacTH 00Opazyercs
okoJOo 5 MIHT orxomoB. Ha mepepa®orky wuzer
IPUMEPHO YETBEPTh, OCTAIBHOE BBIBO3UTCS Ha
CriellMaTbHbIe TTOJIUTOHBI — OOBEKTHI 3aXOPOHEHHUS
OTXO/I0B.

CornmacHO  CBEJEHHMSIM W3  PErHOHAIBHOIO
KaJacTpa OTXOJOB MPOU3BOJCTBA M MOTpeOIeHMs,
BKJIIOYAIOIIUM JaHHBIE, IpeJicTaBIsieMble
OpraHaMHM MECTHOTO CaMOyMpaBieHUs, Ha Hayajo
2016 roga Ha TEPPUTOPHM OOJIACTH PACIIONIOKEHO
616 O0OBEKTOB 3aXOPOHEHHUS KOMMYHAJIbHBIX
otxoj08B [1]. Y3 Hux:

1. HeictBytomux (415) — 15 nonuronos; 244
CaHKUIMOHUPOBAHHBIX u 129
HECaHKIMOHUPOBAHHBIX
KOMMYHAaJIbHBIX OTXOJIOB.

2. 3aKOHCEpPBUPOBAHHBIX (BBIBEJACHHBIX W3

skcrutyatanuu) (214) — 214 cBajok TBEpABIX

CBAJIOK TBEPABIX

KOMMYHAJIBHBIX OTXOOB.
CyuecTBytoiue 00BEKTHI

OTXO0J0B

3aXOpPOHEHHUS
XapaKTepU3yIOTCI  JIUTEIbHBIM U
MHTCHCUBHBIM BOBHeﬁCTBHeM Ha
OKPYKaIOIIYI0 cpeny. OO6ycTpOoICTBO u
colepkaHue  OOBEKTOB  HE  COOTBETCTBYIOT
YCTaHOBJICHHBIM 3aKOHOM TpeOoBaHUsIM [2].

DKCIuTyatanusi O0bEKTOB 3aXOPOHEHHS OTXOJI0B

HETaTUBHBIM

conpshKeHa onpeeICHHBIM SKOJIOTHYCCKUM
PUCKOM, B XOJI€ OLICHKH KOTOPOTIO BO3HHUKAET PSJl
CIIOJKHOCTEH.

Cucrema "OOBEKT 3aXOPOHEHHS OTXOJIOB —
3alllUTa — HACEJICHHBIM NYHKT" SBISETCS IJI0XO
CTaTUCTUYECKH U3YYEHHON CUCTEMOIA.

[IpobGnema mpenackazyeMocTH U (WJIH) OIICHKH
BEPOSITHOCTH MIPOMCIIIECTBHS

(3aboseBanme, ciyJail, aBapwus,

BO3HUKHOBEHHS
HECYaCTHBIN

KatacTpo)a) Ha ypOBHE BEJIMYMHBI HUXKE JIOJIU
HpOL[GHTa B IINIOXO CTAaTUCTHUUYCCKU I/I3y‘I€HHOI>'I
CUCTCMC SBJISICTCS O,Z[HOI>'I nu3 aKTyaJ'H:HI:IX 3a4a4 KakK
Ha OJTame pa3padOTKu, TaKk M Ha IJTamne eé
SKCIUTyaTaluu [3]. OrneHka u MPOTHO3
0€30MacCHOCTH CHUCTEMBI 3aBUCAT KaK OT TIYOWHBI
JETATN3alUA PACKPBITUS KOMIIOHEHTOB CHCTEMBI
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Russian Federation and in the Rostov region is
the question about production and consumer
waste disposal.

According to official statistics, every year the
region produces about 5 million tons of waste.
For processing goes roughly a quarter of it, and
the rest is transported to special landfills —
waste disposal sites.

According to information from the regional
cadaster of production and consumer waste,
including the data submitted by local authorities,
at the beginning of 2016 the region has 616
landfills of municipal waste [1]. Out of them:

1. Existing ones (415) — 15 sites; 244 129
authorized and unauthorized dumps of solid
municipal waste.

2. Inactive ones (214) — 214 dumps of
municipal solid waste.

Existing waste disposal sites are characterized
by the prolonged and intense negative impact on
the environment. The construction and
maintenance of facilities do not meet the
statutory requirements [2].

Operation of waste disposal sites carries a
certain environmental risk, the assessment of
which has a number of challenges.

The system of "object of waste disposal —
protection — locality” is a poorly statistically
studied system.

The problem of predictability and (or)
assessment of the probability of occurrence of
the incident (illness, accident, crash, disaster) at
the value level below one percent in statistically
badly studied system is one of the urgent tasks at
the development stage and at the stage of its
operation [3]. The assessment and prediction of
security of the system depend on the granularity
of the system components "object of waste
disposal — protection — locality", and the degree

=
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"0OBEKT 3aXOpPOHEHHUs OTXOJOB — 3allUTa —
HACEJICHHBI MYHKT', TaK W OT CTENEeHHU
U3YYEHHOCTH,  TOJHOTBI U  JOCTOBEPHOCTHU

uH(pOpMallMd O TMPEANOChUIKaX MPOUCHIECTBHM,

dakTopax M UX  CBA3AX  OTHOCUTEIHHO
paccMaTpuBaEeMbIX BEPIIMHHBIX UCXO0B [4].
Konnenuust mpuemiaeMoro pucka yHUKaJIbHBIX
CHCTEM NpeAroaraeT METOANYECKOe 00bEeTMHEHHE
IpeaonpeaeIeHHOCTH CTPYKTYPHBIX cBsi3ei
W HEMNOJHOW MpeCcKa3yeMOCTH
obyacTell BappUpOBaHUsS MapaMeTPOB (PaKTOPOB H
XapaKTepUCTHUK 00beKTa cucreMmbl. Bcneactsue

OTOr0 KOHLCIIIUA MNPUEMIIEMOI'0O pHCKa II0JIydHnJia

KOMIIOHCHTOB

NanbpHElIee pa3BUTHE HA OCHOBE pa3padOTKU U
HpI/IMeHeHI/IH z[Byx B3aUMOIOITIOJIHAOIIINX MCETOLO0B
JIOTHKO-BEPOSITHOCTHOTO METO/Ia aHAJIM3a U OLICHKU
0€30IIaCHOCTA  THIIOBBIX

CHUCTEM u JIOTHUKO-

BO3MO>KHOCTHOTO MeToa AKCIIpECC-OLIEHKU
YHUKaJIBHBIX CUCTEM [5].

[lenbto paboOTHI sABISETCS ananTalusl JIOTUKO-
BO3MOXXHOCTHOTO ~ ME€TOJla  MapaMeTpH4ecKoro
MOJICTTMPOBAaHUS B YHHKAIbHOW cHCTEME «OOBEKT
3aXOPOHEHHSI OTXOJIOB — 3alllUTa — HACEJIEHHBIN
OyHKT» IS

OLCHKHU 3KOJIOTHYCCKOI'0  pHCKa

3KCHHyaTaHI/II/I OITaCHBIX 3JICMCHTOB C
YCTAHOBJICHUEM MEp  yIPaBJIEHHUS,
MOCJIETYIOIIAs ampoOarnus
aJalITHPOBAHHOTO METOJla Ha JICHWCTBUTEIHLHOM
00BEKTE ¢ TPEUIOKCHUEM PEIICHUH JTOCTHKCHUS
MPHEMJIEMOTO SKOJIOTHYECKOTO PHCKA.

Teoperuveckas yacTb. Ha ocHOBaHuU aHanu3a

CHHMIKXCHHUA
OIIaCHOCTH u

QIropuTMa  ONPEACJICHHS M TMOCIEAYIOIIEro
pacdera mokaszaTeneil 6€30MacHOCTH AJiI CHCTEMBI
"00BEKT — 3aluTa — cpea’ YCTaHOBIEHO, YTO IS
cucTeMBbI "0OBEKT 3aXOPOHEHUSI OTXO/0B — 3aIlUTa
— HACEJICHHBIM MYHKT" alrOpUTM OMNPEAEIICHUs U
MOCTEAYOLINNA pacuer

9KOJOTHYECKOMN 0C30ITacHOCTH

roKaszareJei
COCTOUT W3
CIICMYIONINX 3a]1ay:
1. Ilpoananu3upoBaTh BapUaHThl BEPIIMHHBIX
nucxoyioB (BM) HeraTuBHOTO BO3JEHCTBHS 00BEKTa
pa3MelIeHHs OTXO/I0B Ha OKPYKAIOIIYIO CPENy.

2. YCTaHOBHUTb MPEANOCBUIKM  pealn3aluu
BH.
3. ToctpouTh  KOHCTPYKUHMIO  JIOTHYECKOU

Mozenu peanusanuu BU.
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of knowledge, completeness and accuracy of the
information on the preconditions of accident
factors and their relationship with respect to the
considered vertex outcomes [4].

The concept of acceptable risk of unique
systems involves methodical connection of
predetermination of the structural relationships
of the components and the incomplete
predictability of the parameters variation ranges
of the factors and characteristics of the object of
the system. As a result, the concept of the
acceptable risk was further developed through
the development and application of two
complementary methods of logical and
probabilistic method of analysis and safety
assessment of typical systems and logical-
probabilistic method of rapid assessment of
unique systems [5].

The aim of this work is the adaptation of
logical-probabilistic method of parametric
modeling in the unique system "object of waste
disposal — protection — locality" for ecological
risk assessment of the operation of the hazardous
elements and for establishing management
measures, for risk reduction and subsequent
testing of the adapted method on a valid object
with a range of solutions to achieve acceptable
environmental risk.

Theoretical part. Based on the analysis of the
determination algorithm and the subsequent
calculation of parameters of system "object —
protection — environment™ it was found that "the
object of waste disposal — protection — locality"
determination algorithm and the subsequent
calculation of indicators of ecological security
consists of the following tasks:

1. To review the options for vertex outcomes
(VO) of the negative impact of waste disposal on
the environment.

2. To establish the preconditions for the
realization of VO.

3. To build the design of the logical model of
realization of VVO.
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realization
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4. Paccunrath BO3MO)KHOCTHBIC MepBbI 4. To calculate probabilistic
peanu3alum CaIyIaliHbIX COOBITHIA. measures of random events.
5. Tloctpouts BO3MOYKHOCTHYIO bopmy 5. To build the probabilistic form of the

byakuun peanuzanuu BU.

6. IloacraButrh B HEE BO3MOMNKHOCTHBIE MEpPBI
pean3aluu 3JI€MEHTAPHBIX IPEIIOCHUIOK.

7. Tlomy4uuTb WTOrOBBIM pE3yabTaT B BHJE
BO3MOXKHOCTHOM Mepbl peannsanuu BU B cucreme
"00BEKT 3aXOPOHEHUS OTXOJ0B-3alIUTa-
HaceJIeHHbIN myHKT" [6,7].

PasMemenne OTX0MOB,
3aXOPOHEHHE, OCYIIECTBIAECTCA Ha

KOTOPBIC SIBIIAKOTCA

B TOM 4HCIE UX
00BEKTAX,
PUPOTOOX PAHHBIMHU
00ecIIeYnBarOIMU

COOPYKEHUSIMHU, CHIKEHUE

WM TPEJOTBPAILIEHUE HEraTUBHOTO BO3JEHCTBUSA
Ha OKPY’KaIOIIYIO CPELy.

[Tox sKOMOrMUECKUMU ACTIEKTaMU 3aXOPOHEHUS
OTXOJIOB, B COOTBETCTBHH C OOMICTIPUHSATHIM
ONpeAeieHuEM, CIeayeT IOHUMATh
JEATEIIbHOCTH MO 3aXOPOHEHUIO OTXOJIOB U €€
pe3yJIbTaThl, KOTOPbIE, B KOHEUHOM HTOIE€, MOTYT

OKa3bIBaTh BIMSHHUE HA OKPY-KAIOIIYI0 cpeny [8].

OJICMCHTHI

K OCHOBHBIM 3KOJIOTHYECKMM acIeKTaM npu

3aXOPOHCHUHN OTXO0I0B IMPOU3BOACTBA n

HOTpe6JIeHI/I$I MOT'YT OTHOCHUTBCA: HU3BATUC

3E€MENBHBIX PECYPCOB HIM Y4YaCTKOB HEApP IIOX
CTPOUTEILCTBO 00BEKTA; OOpaIlleHHE C OMaCHBIMH

TSt OKpY KaroIen cpenbl BEIECTBAMU,
MOCTYTIJICHUE 3arpsA3HSIONINX BEIIECTB B
TEOJIOTHUECKYI0  Cpelly  TOA3EMHBIX, BOIHBIX

00BEKTOB, TOPHBIX MOPOJ, IOYBY; HOCTYIUICHHUE
3arpsA3HSIOIMX BEIIECTB B TOBEPXHOCTHBIC BOJIHBIC
O0BEKTHI W Ha ONM3NIeXalue TEpPUTOPUH;
BBIOPOCHI 3arpsA3HSIOMINX BEIIECTB B aTMOC(EPHBIN
BO3AyX. OmnocpenoBaHHOE
pacTUTENbHBIN u JKUBOTHBIIN MHP —
OMOJIOrnYecKoe 3arps3HEHNUE OKPYXKAIoLeH cpesl

U BEpPOATHOCTb BO3HUKHOBEHHS TOXapoB (s

BO3JICHCTBHE  Ha

OTXOJIOB, BBIJICIISTFONIUX MOYKapOOTacHbIC
BEIIECTBA, B TOM 4HCIE TMPH JUIUTEITHHOM
xpaHeHun) [9].

OcHOBHBIMU MpUYMHAMUA CII0)KHOCTH

OIIpENENIEHUs KOHKPETHO pEaIU3yeMBIX TIPYIII
COOBITHH, CBSI3M MEXIy HHMH W KOHEYHOTO
pe3yapTaTa WX pealu3allid — BEPUIMHHOTO
HCX0Ma, SBJISAETCI KX OOJBIIOE KOJHYECTBO U

function of the realization of VVO.

6. To put in it the probabilistic measures of
realization of the basic preconditions.

7. To obtain the final result in the form of
probabilistic realization of VO measures in the
system "object of waste disposal-protection-
locality” [6,7].

Waste disposal, including dumping, is carried
out on the objects that are environmental
structures that reduce or prevent negative
impacts on the environment.

Under the environmental aspects of waste
disposal, in accordance with the generally
accepted definition, we should understand the
elements of dumping activity and its results,
which, ultimately, may
environment [8].

The main environmental aspects in production

impact on the

and consumer waste disposal may include:
withdrawal of natural resources or subsoil for
construction of buildings; handling with
environmentally hazardous substances; flow of
pollutants into the geological environment of
underground bodies, water bodies, rocks, soil,
flow of pollutants into surface water objects and
nearby territories; emissions of polluting
substances in atmospheric air. Indirect effects on
flora and fauna — biological pollution and risk
of fire (waste, emit flammable substances,
especially if stored for a long time) [9].

The main reasons for the difficulty of defining
of specifically realized groups of events,
connections between them and the result of their
realization - the vertex outcome, is their large
number and the presence of indirect causes and
consequences of their realization.

Therefore, if we consider a system "object of
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HAJIMYHUEC KOCBCHHBLIX IMPUYUH U HOCJIG,Z[CTBI/Iﬁ ux
peanuzalui.

Tak, ecnmu paccmaTpuBaTh CHCTEMY "OOBEKT
3aXOpOHEHUSI OTXOJIOB — 3allluTa — HaCeJICHHBIN
MYyHKT", TO, OMUPAsCh Ha BBINICTIEPECUNCICHHbIE
HKOJOTUYECKUE ACMEKThl, MOXHO OIpPEACIUTD
HEKOTOPbIE BEPOSTHBIC COOBITHUS, BO3/ICHCTBYIOIINE
Ha  OKPYXAalIIyl0  cpeny.

9KOJOTHYCCKHUX ACIICKTOB,

IIpencrasnenue
KaKk  IpearochUIOK
NPOUCIIECTBUN M MCXOJOB 3arpsi3HEHUs, CBEICHO B
Tabmmy 1.

Safety of Technogenic and Natural Systems d 2017

waste disposal — protection — locality", then,
based on the above mentioned ecological
aspects, it is possible to determine some
plausible events, which have impact on the
environment. Presentation of environmental
aspects as preconditions of accidents and

pollution outcomes are summarized in table 1

Table 1
Taonuma 1

HpI/IMepI:I CBs3H1 SKOJIOTMYCCKUX ACTICKTOB 3aXOPOHCHUA OTX0J0B U

MPEMOCHUIOK MPOUCIIECTBUI KaK CITYYalHBIX COOBITHI

Examples of the connection of the environmental aspects of waste disposal
and accidents preconditions as random events

DKOJIOTUYECKUN aCIIEKT
Environmental aspects

CrnyuaitHoe coObITHE
Random event

OOpamieHre ¢ ONACHBIMH JJISI  OKpY’KalomIen
cpennl BemiectBamu / Handling environmentally
hazardous substances

[IpeBrpilieHME YCTAaHOBIECHHBIX KOHIEHTPALHM
OMACHBIX IS OKpPY)KaoIeld cpenbl BEmecTB /
Exceeding the concentrations of environmentally
hazardous substances

HOCTYH.HGHI/IG 3arpsA3HAOIINX BCIIIECCTB B
ICOJIOTMYCCKYI0 Cp€ay IOA3CEMHBIC BOJHBIC
00BEKTHI, TOpHBIE MOPoabI, mouBkl / The flow of
pollutants into the geological environment and

underground water bodies, rocks, soils

[IpeBpilieHNE YCTAHOBIECHHBIX KOHLIEHTPALUM
BCIIECTB B Te0JIOTHYECKON Cp€ac MOA3CMHBIX
BOJHBIX OOBEKTAaX, TOPHBIX MOpOJAx, MouBe /
Exceeding concentrations in the geological
environment and underground water bodies,
rocks, soil

HOCTYH.HGHI/IG 3arpsA3HAOIINX BCIICCTB B
MMOBCPXHOCTHBIC BOIHBIC 00BEKTEI
MMOBCPXHOCTHBIC BOJHBIC 00BEKTEI n Ha

omuznexamue teppuropun / The flow of
pollutants into the surface water bodies and
surrounding areas

[IpeBrpilieHNE YCTAaHOBIECHHBIX KOHLEHTPALHM
BCIICCTB B HOBerHOCTHHX BOOHBIX O6’b€KTaX 148
Ha Ommsnexammx Ttepputopusx / Exceeding
concentrations in surface water bodies and
nearby territories

Br16pochr 3arpsA3HAIOIINX BEIIICCTB B
arMmoc¢epHbiii Bo3myx / Emissions of polluting
substances in atmospheric air

[IpeBblllieHNE YCTAaHOBJIEHHBIX KOHIIEHTpAUd
BeliecTB B atMochepHoMm Bo3ayxe / Exceeding
concentrations in natural air

buonornueckoe  3arpsA3HEHHE — OKPYXAIOIICH
cpennl / Biological pollution of the environment.

3a0oneBanus KUBOTHBIX M Hacenenus / Animal
disease and people diseases
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Ha OCHOBaHUU JIEUCTBYIOLLETO
3aKOHOJATEIbCTBA, OOYCTPOMCTBO M COJAEp)KaHUE
O0OBEKTOB  3aXOpOHEHHS]  OTXOJOB  JOJIKHO
COOTBETCTBOBATh YCTaHOBJICHHBIM
tpeboBanusam [10,11].

Eciun HCXOJIUTh u3 MIPUHIIUIIA,

mpeamnojaararoucro 0e30MmacHOCTh SKCILTyaTaluu

00BEeKTa 3aXOPOHCHU A OTX040B npu €ro

COOTBETCTBUM yKa3aHHBIM TPeOOBaHUEM, TO HA X

[ (S13% {01112
MPEANOCHIIKN
MIPOMCHIECTBUI B cUCTEME «OOBEKT 3aXOPOHEHUS —
3alUTa — HACeJIEHHBINA MyHKT:

OCHOBAaHHUH MOXHO BBIJCIINTD

OCHOBHBIC 3HA4YUMBIC

— OTCYTCTBHE WJIM HEKOPPEKTHOCTh Y4deTa

KIIMMaTOTeorpadMuecKix " MOYBEHHBIX
0COOEHHOCTEH, Ire0JOTHYECKUX n
THIPOJIOTHYECKUX ~ YCIOBHM  MECTHOCTH  IIpH
BBIOOpE y4yacTKa IO  YCTPOHCTBO  OOBEKTa
3aXOpPOHEHHS OTXO/JIOB;

—  OTCYTCTBHE WIIN HEKOPPEKTHOCTh

CaHUTAPHO-3MUJEMHOJIOTMYECKOIO 3aKJIIOUEHUSI O
COOTBETCTBUM OOBEKTa 3aXOPOHEHHUS OTXOIOB
CaHUTAPHBIM MPABUIIAM;

—  OTCYTCTBHE WIn HEKOPPEKTHOCTh

perimaMeHTa M pekuMa  paboThl  00BEKTa
3aXOpPOHEHHS OTXOJIOB CAHUTAPHBIM IPaBUIIaM

—  OTCYTCTBHE WIIN HEKOPPEKTHOCTh
UHCTPYKLIMU IO TpPHEMYy OBITOBBIX OTXOJOB, C
y4ETOM TpeOoBaHU

CaHuTapuu JIIsL

IIPOU3BOJCTBEHHON
pabortaronmx Ha  0OBEKTe
3aXOpOHEHHS OTXOJIOB;

—  OTCYTCTBHE WUJIU HEKOPPEKTHOCTb KOHTPOJIS
32 COCTaBOM TMOCTYMAMIIUX OTXOJOB, yd4eTa
MOCTYMAIOIINX OTXO/IOB,

—  OTCYTCTBHE WJIM HEKOPPEKTHOCTb KOHTPOJIS
3a pacrpeneIeHrueM OTXO0I0B B paboTaromieil yacTu
00BeKTa, 00ecIeYeHrnsT TEXHOJOIHYECKOr0 IHKIa
10 U3OJISIUHN OTXOJIOB;

— TpHeM HEAOMyCTUMBIX K 3aXOpPOHEHHUIO
OTXOJIOB;

— 3axXOpOHEHHE U 00e3BpeKMBaHHE TBEPAbIX,
MacTo0Opa3HbIX OTXOJIOB MIPOMBIIIITICHHBIX
npeanpustuil (1-2 kiacca omacHOCTH), B KOTOPBIX
COJIEpKaTCS  TOKCUYHBIE

BCIICCTBA, TAXKECIIBIC

MCTAJJIBI, a TaKXC TOPHOYHNC U B3PBLIBOOIIACHBIC

Safety of Technogenic and Natural Systems . 2017

On the basis of the current legislation, the
construction and maintenance of waste disposal
sites must comply with the requirements [10,
11].

If we take the principle involving the safety of
operation of object of disposal when it meets
the specified requirement, then on that basis we
can single out the following main significant
determinants of accidents in the "object of
waste disposal — protection — locality™:

— the absence or incorrect accounting of
climatic and soil characteristics, geological and
hydrological conditions of the terrain when
choosing a site for an object of waste disposal;

— the absence or incorrectness of the sanitary-
epidemiological conclusion on the compliance
of the object of waste disposal to sanitary rules;

the absence or incorrectness of the rules and
mode of operation of a waste disposal sanitary
rules

— the absence or incorrectness of the rules for
consumer waste receiving, taking into account
the requirements of industrial hygiene for
workers at the waste disposal facility;

— the absence or incorrectness of control over
the composition of the incoming waste, account
of incoming waste,

— the absence or incorrectness of control over
the distribution of waste in the operating part of
the object, provision of technological cycle for
the waste isolation;

— reception of unacceptable to disposal waste;

— burial and neutralization of solid, pasty
industrial waste (1-2 class of danger), which
contain toxic substances, heavy metals, and
flammable and explosive wastes at the facilities,
with violations of sanitary regulations on the

http://bps-journal.ru/
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OTXOJbI, Ha OG’bGKTaX, OpTraHHU30BaHHBIX HC B
COOTBETCTBUHU C CaHUTAPHBIMH IIpaBUJIaMH O

TIOPSIJIKE HaKOTLJICHHS, TPAHCIOPTHPOBKH,
00e3BpEIKMBAHUSI W 3aXOPOHEHHS] TOKCHYHBIX
MPOMBIIIJICHHBIX OTXOIOB;

— TI[pUeM  TPYNOB  MAaBIIUX  JKUBOTHBIX,
KOH(HCKAaTOB OOCH MSICOKOMOMHATOB HAa OOBEKTHI
3aXOPOHCHHSI OTXOJIOB MIPOU3BOJICTBA u
oTpeOIeHNS;

— TpUeM  TBEPABIX  OTXOAOB  JICUeOHO-

NpOQMIAKTUYECKUX YUPEKACHUN € HapylLIeHHEM
npaBuil cOopa, XpaHEHHUs M YAAJICHHUS OTXOAOB
71e4eOHO-TIPOYMITAKTUYECKUX YUPEKICHHIH;

— cOOp BTOPUYHOTO CBIPbsSI HEMOCPEACTBEHHO
U3 MYCOPOBO3HOT'O TPAHCIIOPTA;

—  COPTUPOBKA M CEJIEKTUBHBIA cOOp OTXOJ0B
OpY  HApyUIeHHH  CAHUTapHO-TMTHEHMYECKUX
TpeOOBaHUIA.

Jist  HaceneHHOro

ITYHKTAa OKOJOTH4YCCKas

00CTaHOBKa MOXET KJacCU(UIUPOBATbCA IO

BO3PACTaHUIO CTETICHH HKOJIOTUYECKOTO
HeOaronoyuus cieayomum oopasom [12]:

— OTHOCHUTCJIIbHO YAOBJICTBOPHUTCIIbHAA,

— HalpshKeHHas,
— KpUTHYECKas;
— KpusucHas (Wi  30Ha  YPE3BBIYANHON
9KOJIOTUYECKOU CUTYAITUH);
— Karactpoduueckas (nnum 30Ha

IKOJIOTHYECKOTO OCICTBUS).

PesynpTaToM yKazaHHBIX CIIy4allHBIX COOBITHI
MOJKET CTaTh MPUOOpPETEHNE HACEIEHHBIM TyHKTOM
IPU3HAKOB  TEPPUTOPUU

KpailHEel  CTENeHu

HeOIaronoyqns [13]. Hdns  ompeneneHus
KpUTEPUEB
KJIacCU(UITUPYIOIIUX

HallpSDKEHHYI0 U

KauecTBa  OKpYXKalIIe  cpensl,
TEPPUTOPUIO KakK
KPUTUYECKYIO, TpeOyroTcs
JIOIIOJIHUTEIILHBIC UCCIICIOBAHMS.
CTpyKTYypHO-JIOTHYECKass MOJIEIb peah3aIuu
BEPIIMHHBIX HCXOJIOB B  cuUCTeMe "OOBEKT
3aXOPOHEHUsSI OTXOJOB — 3alllUTa — HACEJICHHBINA

MyHKT" MpeJicTaBieHa Ha puc. 1.

Safety of Technogenic and Natural Systems d 2017

procedure for accumulation, transportation,
neutralization and burial of toxic industrial
wastes;

— the reception of the corpses of fallen
animals, condemned material of meat
processing plants on the objects of production
and consumer waste disposal;

— reception of solid waste from medical
institutions with violation to the rules of
collection, storage and waste disposal of
medical and preventive treatment institutions;

— reception of recyclable materials directly
from refuse collection lorry;

— sorting and selective collection of waste
with violation to health and sanitation
requirements.

For a settlement the environmental situation
can be classified in ascending order of
ecological trouble in the following way [12]:

— relatively satisfactory;

— tense;

— critical,

— crisis (or zone of emergency ecological
situation);

— catastrophic (or the zone of ecological
disaster).

The result of these random events can be
acquiring by the settlement the characteristics
of the territory of a state of extreme distress
[13]. More research is needed to be conducted
to determine the criteria of the environmental
quality, classifying the territory as tense and
critical.

Structural and logical model of
implementation of vertex outcomes in the
system of "object of waste disposal — protection

— locality" is represented in Fig. 1.
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Fig. 1. Structural and logical model of vertex outcomes in the system of "object of waste
disposal — protection — locality"

http://bps-journal.rul 5




M)
\\L‘\l__-?“‘

- Ne3

3KC]’[epI/IMeHTaJIbHaH 4acTb.

Ha ocHoBanmm aHamm3a 71abopaTOPHBIX
UCCIICIOBaHUI, TIPOBEICHHBIX B pamKax
NPOM3BOJICTBEHHOTO ~ KOHTPOJSI W MOHHTOPWHTA
COCTOSTHUS OKpY>Karomiei cpenpl o0BeKTa

pasmerenust orxonoB OO0 "FHOxwubiii ropon” [14],
ObUIO BBIABICHO, YTO IPU OSKCIUTyaTalMd OOBEKTa
pa3MeIIeHNUsT OTXOAOB CYIIECTBYIOT IPEIIIOCHUIKU
BO3HMKHOBECHUSI CIIETYIOIIMX CIyYaiHBIX COOBITHH,

peaym3anusi  KOTOPbIX € HEKOTOpOM  JoJieit
BEPOATHOCTH MOXET TPUBECTH K  CIEAYIOLIIM
BEpPIIMHHBIM  HCXOJaM, Jajlieée  COOTBETCTBEHHO

obo3nauenneix kak BI1; BU2; BU3: orHOCHUTEILHO

YIOBJICTBOPUTEIbHAS ~ JKOJNOTWYECKass  CUTyalus
(OYDC); upesBblUaiiHasE SKOJIOTHYUECKAs CUTYaIHs
(UDC); akonornueckoe oenctre (Ob) [13].

J171st OTIeHKH cTereHr 6€30MacHOCTH IKCILTyaTaIliH
O0bEKTa pa3MEIIeHHsT OTXOMIOB, a TaKKe JIIs
pa3paboTKK U OOOCHOBaHHS TPUMEHSIEMOW 3aIlUThI
aBTOpaMu perranach 3aj1a4ya pacuéra
BO3MOXXHOCTHOW MEpbI peaiu3allii KaXJIoro u3
BEPIIUHHBIX UCXOJIOB.

[Ipu ananmze OBUIO MPUHATO, YTO CTPYKTYPHO-
Joruyeckas (QYHKIUS HACTYIUICHHS KaKIOTO W3
(BU1, BHU2 wu BH3)

OGYCJIOBJICHa IIOJIHBIM MHOXKCCTBOM OIIMCBhIBACMbIX

BCPIIMHHBIX  HUCXOJ0B

IPEAnOCHIIOK {Xl, X2, X3, X4, X5, Xg, X7, Xg,i, Xg'i},
MIpECTaBJICHA HA PUC. | ¥ UMEET CIEAYIOMIMI BU/:
Y=X1NX;NXx3NX, NXsNXgNXy U (Xgq N
Xg2 NXg3 N Xga NXgs) U (Xgq NXgyNXgzN
X9.4) 1)

B coorBercTBMM C IPOTOKOJIAMH HUCHBITAHUN U
M3MEPEHHUI TIOKa3aTelied KayecTBa OKpYyKaroulen
cpenbl, B paitone paszmemenuss OOO "HOxHbid
ropon" Hambolee TOABEPKEHbI HETAaTUBHOMY
BO3/ICUCTBUIO OKAa3bIBAIOTCS TPYHTOBBIE BOJIbI, B
KOTOPBIX HAOJIOJIaeTCs MPEBBIIICHUE HUTPATOB, YTO
SIBIIIETCSI. MHIMKATOPOM JKOJOTMUYECKOW CUTYaluu

[13,14].

BCIICCTBA, HUTPATBI OKa3bIBAIOT HaA 6I/IOHI/IH03I>I

Kak wu wMHOrme ppyrue XUMHUYECKHE

JIBOSIKOE€ BO3JEHUCTBUE: C OJHOM CTOPOHBI — 3TO
00s13aTeNbHBI KOMITIOHEHT TUTaHus pacTeHuit. C
JIPYTOH CTOPOHBI, TMPH CYIIECTBEHHOM H30BITKE

HUTPATOB, B TOM YHCJI€C B TIPYHTOBBLIX BOJaX,

Safety of Technogenic and Natural Systems . 2017

Experimental part.

Based on the analysis of laboratory studies
conducted in the framework of production
control and monitoring of the state of the
environment of "South city" disposal facility
[14], it was found that in the operation of the
disposal facility there are preconditions for
the following random events, which with
some probability may lead to the next vertex
outcomes, which are respectively denoted as
VO1; VO2; VO3: relatively satisfactory
ecological situation (RSES); environmental
emergencies (EE); environmental disaster
(ED) [13].

To assess the degree of safety of operation
of the disposal facility and to develop and
justify the protection the authors have
addressed the problem of computing of
probabilistic measure of implementation of
each of the vertex outcomes.

In the analysis it was decided that the
structural-logical function of occurrence of
each vertex outcome (VOL1, VO2, and VO3) is
due to the complete set of the described
preconditions {Xi1, X2, X3, X4, X5, Xg, X7, Xs.i,
Xoi}, represented in Fig. 1 and has the
following form:

Y=xX1Nx; NX3NxsNXsNXgNX7U
(xg1 NXg2 NXg3NXgg NXgs) U (Xgq N
X9z N Xg3 N Xog.4) (1)

In accordance with the protocols of tests
and  measurements of indicators  of
environmental quality in the area of "South
city" the most vulnerable to the negative
impact are ground waters which have nitrate
exceeding, which is an indicator of the
ecological situation [13, 14]. Like many other
chemicals, nitrates have a twofold impact on
biocenosi: on the one hand, they is necessary
elements of plant nutrition. On the other hand,
with a substantial excess of nitrate, including
the groundwater, there is a danger to animals
and humans. According to the effect on
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BO3HUKAET OMACHOCTH JUTSl )KMBOTHBIX U YEIOBEKA.
[To BnMsSIHWIO Ha 30pPOBbE YETOBEKA PA3INYAOT:
NEPBUYHYIO TOKCUYHOCTh HUTPAT-UOHA; BTOPUYHYIO,
CBSI3aHHYIO C

TPETUYHYIO,
HUTPUTOB U aMMHOB HUTPO3aMMHOB. CaMU HUTPATHI

o0pa3oBaHWEM HHTPHUT-HOHA U

OOYyCIIOBIICHHYIO 00pa30BaHHEM U3

OTHOCATCS K ymepeHo omacHbiM BemectBaM (11
KJIaCC OMACHOCTH), HO TOJT ACWCTBUEM MHUKPOQIIOPHI
KUIIIEYHUKA WJIET BOCCTAHOBJICHUE WX B HUTPUTEHI,
KOTOpbIE BO MHOTO pa3 TOKCHYHee. HUTputh
OTHOCSTCSI K BBICOKOOTIAaCHBIM BeriecTBaM — |l kimace
onacHoctH [17].

Pacuer BO3MOXHOCTHOM

MCPbIL OTpaBJICHUSA

BpCAHBIMU 3arpsA3HAIOIINMHA BCIIECTBaAaMH
MPOU3BOAMIICS CIIETYIOLIIM 00Pa3OM.
[Tapamerpuyeckasi MOJENb YCIOBUI MPEBBIIICHUS
napamMeTpoB  BO3JCHCTBHSL  HaJ  IapameTpamu
BOCHIPUHUMYNBOCTH IS TPEX BO3MOXKHBIX UCXO10B Ha
npuMepe JIEHCTBUSI HUTPATOB B TPYHTOBBIX BOAAX

MpeJCTaBIeHa Ha PUC. 2.

F 3
BosMoxHOCTHas

Mepa

1 BHU1

Safety of Technogenic and Natural Systems .. 2017

human health, we can distinguish the primary
toxicity of nitrate ion; secondary toxicity
connected with the formation of the nitrite-
ion, and tertiary toxicity, due to the formation
of nitrites, amines and nitrosamines. The
nitrates themselves belong to moderately
hazardous substances (IIl hazard class), but
under the influence of the intestinal
microflora there is the restoration of them to
nitrites, which are many times more toxic.
Nitrites are highly hazardous chemicals — 1l
hazard class [17].

The calculation of probabilistic measures of
poisoning of harmful pollutants is carried out
in the following way.

The parametric model of excess terms of
parameters of influence over the receptivity
parameters for the three possible outcomes on
the example of nitrates action in the
groundwater is shown in Fig. 2.

_BH2 BHU 3

lo’

10 50 100 JTOMH
TIITK

Puc. 2. UmmocTparus TpéxX BEpITHHHBIX UCXO0I0B Ha IPUMEPE NCUCTBHSI HUTPATOB B TPYHTOBBIX BOJaX

Fig. 2. lllustration of three vertex outcomes on the example of nitrates action in the groundwater

AHI‘OpI/ITM MOATOTOBKH M MOJYUYCHUS UCXOOHBIX

JaHHBIX JUIS pacyera BO3MOXKHOCTHBIX — Mep
BO3HHMKHOBEHHUSl TpEX BEPIIMHHBIX HCXOJIOB Ha
npuMepe JCHCTBUS HUTPATOB B TPYHTOBBIX BOJAX
COZICPIKUT CIIEAYIOIIUE ITAITBL.

1) Bri6op
BOCIIPUUMYHMBOCTH, @ TaKXKe IOTPEIIHOCTEH €ero

CJEIYIOIIUX

3HA4YCHUI rnapaMmerpa

IPEACTABICHUS IS BEPLINHHBIX
UCXOJIOB.
Bepmmmnnbsiii ucxonq BHI — orHocuTEnsHO

The algorithm for preparation and
obtaining source data for the calculation of
probabilistic measures of occurrence of three
vertex outcomes on the example of nitrates
action in the groundwater includes the
following steps.

1) The choice of susceptibility parameter
values, as well as errors in its representation to
the next vertex outcomes.

The vertex outcome VOL1 is a relatively
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YIOBJICTBOPUTEIIbHASA JKOJIOTMYECKAsl CHUTYyalusl.
Bocnpunmunpocts k OYDC BbeIpakaeTcs uepes
3Hauenue poiei [IJJK —

ni = 1({IJK). AO6comoTHas TOTrpenrHoCcTh
IIPEJICTaBJICHUs ITapaMeTpa BOCIIPUUMYHUBOCTH:

Ai= dxnj= 0,5x1 = 0,5 (ITAK).

Bepmmmnnbsiii ucxon BW2 — upes3Bbruaiinas
IKOJIOTMYECKAsl CHUTyauus. BocnpuumMumBOCTH K
UDSC BbIpaxaeTcs 4epe3 ONpPEAEIEHHOE T0POrOBOE
monest  I[IJAK —  n; = 10(ITAK).
AbcomoTHas IIPEJICTaBICHHUS

3HauUCHUE
MOTPEUTHOCTh
napaMerpa BOCIpuMMUYUBOCTH [13]:
Aj =0xn;=0,5x10 = 5 (TTJIK).

Bepmmmnnueiii ucxonq BHU3 — »skosormyeckoe
oencreue. BocnpummuuBocTh k Db BeIpakaercs
yepe3 OIpezesieHHOE MOpPOroBoe 3HAa4YeHHE J0Jei
I[TAK n; = 100(ITJIK); abcomroTHasi MOTPENTHOCTD
IpEJICTaBICHUs TapamMeTpa BOCIPUUMYHMBOCTH K
Ob [13]:

Ai=0xn;= 0,5x100 = 50 (ITIK).

2) H3smepenue 3HA4YCHUI rapamerpa
BO3JICUCTBUS S IPUHATO HA OCHOBaHuUU [ 14]:
Nysy = 8,37 (ITAK) 1 aGcomoTHO# morpentHocTy As
ero MPEICTABICHHUS, 3HauUCHUE KOTOPOA
COOTBETCTBYET MOTPEIIHOCTH Croco0a, KOTOPbIM
MPOBOJUJINCH UCTIBITAHUSI TPYHTOBBIX BOJ [15]: As
=8 xni=0,2 x 8,37 =1,67 (Mmr/™M).

3) Pacuer npuBENEHHOIO NapaMETPUUECKOTO
3amaca Ge3onacuoctu: zbi = 0,42.

4) Pacuer Bo3moxxHocTHOM Mepbl OYVIC: 1 = 1
—zb; = 0,58.

AHaJOrM4HO  OBUTM  TONYYEHBl  HCXOJHBIE
JaHHblE M pe3yJabTaThl pacyeTra Hjis JIPYyrux
BEPIIMHHBIX HCXOJOB OT JCHCTBUS  OKCHAA
yriaepoaa, QopManbIeruaa € - aleTalbIeTu/a,

KOTOpbIE CBECHBI B TAOIHILY 2.

N Safety of Technogenic and Natural Systems d 2017

satisfactory ecological situation. Susceptibility
to RSES is expressed through the value of the
parts of MPC —

ni = 1 (MPC). The absolute error of
representation of the susceptibility parameter:

Ai=8xn;=0,5x1 = 0.5 (MPC).

The vertex outcome VO2 is an
extraordinary environmental situation.
Susceptibility to the EE is expressed through a
certain threshold value of parts of MPC —
ni=10 (MPC). The absolute error of
representation of the susceptibility parameter
[13]:

Aj = d0xn;=0,5x10 =5 (MPC).

The vertex outcome VO3 — environmental
disaster. Susceptibility to ED is expressed
through a certain threshold value of parts of
MPC n; = 100 (MPC); the absolute error of
representation of the susceptibility parameter
to ED [13]:

Aj= 6xn;= 0,5x100 = 50 (MPC).

2) Measurement of values of the exposure
parameter s are usually conducted on the basis
of [14]: n,;, = of 8,37 (MPC) and the absolute
error As of its representation, the value of
which corresponds to the error of the way in
which groundwater tests were conducted [15]:
As =8 x ni=0,2 x 8,37 = 1.67 (mg/m°).

3) The calculation of the parametric safety
margin: zb; = 0,42

4) The calculation of RSES probabilistic
measures: 7 ;= 1 — zb; = 0,8.

Similarly, we obtained the raw data and the
calculation results for the other vertex
outcomes from the action of carbon monoxide,
formaldehyde, and acetaldehyde, which are
summarized in Table 2.
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Tabnuna 1
Table 2
PacueTHbie 3HaUEHUSI BO3MOXXHOCTHON MEphI TPEX BEPIIMHHBIX UCXOJIOB MPU SMUCCUU
3arps3HAIOLIMX BEIECTB B OKPYKAIOLIYIO CPERY
The calculated values of the probabilistic measures of three vertex outcomes in the emission
of pollutants into the environment.
Hwxasis
HerarusHsrit rpa”uLa Bepxnsas 3amac
N Bo3mMoxHoc
¢axrop, BepmmHHEI ncxon BOCIIPUUMYH rpaHuua Oe3omnac a5 MeDa
KOHIIEHTpAIHs N, (i=1,2,3) BOCTH BO3IEHCTBHS HOCTH I:T’:‘Iot})lalvt[)ill;st
[momm [T/1K] Vertex outcome Lower Upper Safety ic measure
Negative factor, (i=1,2,3) susceptibility |impact limit margin _
concentration n, threshold s1+ A's zb T
r\— AIR
= o OYDC/.RSES, i=1 1-0,5 0,49 0,51
= KOHA yriepona YdC/ EE, i=4 8-4 1,02+0,51 - -
< Carbon monoxide -
= Db/ .ED, i=5 12-6 - -
= OY2C / .RSES, i=1 1-0,5 0,5 0,5
E Ammuax Ammonia YyoC/ .EE, i=4 8-4 1+0,5 - -
= 3b/.ED, i=5 12-6 - -
E . OYDC / RSES, i=1 105 05 05
2 CPOBOAIOPOAL 4aC / EE, i=4 3-15 1+0,5 - -
e Hydrogen sulfide -
53 Db/ .ED, i=5 5-2,5 - -
s OY3C / RSES, i=1 1-0,5 05 05
s betson U>C/ EE, i=4 315 1405
& Benzene 5 17 Bl ’ - -
36/ .ED, i=5 5-2,5 - -
2 OY3C / RSES, i=1 3-15 0,42 0,58
-5
(&)
2D Hutparsl Y>C/ .EE, i=4 10-5 8,37+1,67 - -
SB=; Nitrates ' '
=
2L 9B/ .ED, i=5 100-50 - -
unk )
Zinc c .
C S OYDC/ .RSES, i=1 16-8 0,94 0,06
BHUHEIL] =
Lead EQE
§ PryTs S 58
S |Mercuru 258 ¢ _ _ . .
£ | Lead 3552
©  |Menp €3 s °©
2 |Copper || 8 £°%
Z |Huxens S 3L .
< | Nikel SH Db/ .ED, i=5 128-64 - -
=}
5 MpImibsx =
£ | Arsenic |J
Q
a Conepxanue il 0OVYDC / RSES, i=1 OTCYTCTBUE 05 05
o reJIbMUHTOB Absence OTCYTCTBHUE
= Content of helminth Yd>C/ .EE, i=4 10-5 Absence - -
g eggs 9B/ .ED, i=5 100-50 - -
5, Hucno NaToreHHsIX | yyC / RSES, i=1 OTCYTCTBHC 0,5 0,5
MHKPOOPTaHU3MOB Absence
Number of YynC/ .EE, i=4 1050000 | OTeyTCTBHE - -
pathogenic . 6 Absence
microorganisms 3b/.ED, i=5 10°-500000 - -
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AHanu3 MOJY4YeHHBIX PE3yIbTaTOB (CM. CTPOKY
«Hutpatpl») TMOKa3bIBa€T, YTO BO3MOXKHOCTHAS
Mepa pealu3aldyd  BEpPIIMHHOTO HCXOoJa
OTHOCHUTECIIBHO YAOBJICTBOPHUTCIIbHAA
skojornueckas curyarus (OYDC) pasna 0,58.
@DakTUYEeCK JTO O3HAYaeT, dro Oojee ueM
MOJIOBUHA HACEJIEHUsI HAaxOJIUTCS Ha TpaHHULe
YXyAIICHUSA CaMO4yBCTBU oT HETraTuBHOT'O
BO3JECHCTBUSI HUTPATOB.

BBungy TOro, 4ro TEXHOJIOIMYECKUU IIpOLECC
3aXOPOHEHHS] OTXOJIOB Ha TIOJMIOHE 000
«tOsxHBIN TOpOI» MpeArnonaaraeT coop M yaaieHue
dbunpTpaTa Uepes cucreMy nepPOopUpPOBAHHBIX
TpyOOK C MOCTETYIOIUM BBIBO30OM
CHEIMAIM3UPOBAaHHBIMU OPTaHU3ALMSIMH JUISL €ro
O6€3Bpe)KI/IBaHI/I}I, a TCJIO IMOJIMTOHa IrCpMCTUYHO U
U30JIUPOBAHO OT KOHTaKkTa C KOMIIOHEHTaMHU
OKpYXKAroIIel Cpefbl, eCTh HECKOJIbKO BapHUaHTOB
BO3HUKHOBEHHS  NPEBBIIIEHUS  KOHLIEHTPALUU
HUTPATOB B MpOIECCe IKCIUTyaTaluu OOBEKTa, B
3aBUCUMOCTH OT KOTOPBIX HEOOXOIUMO BBIOPATH
3allIUTHBIC MCPOIPUATHA. CxeMma 3allIlUTHBIX
MEpONPUITHIA MTpe/iCTaBlIeHa Ha puc. 2.

Safety of Technogenic and Natural Systems d 2017

The analysis of the obtained results (see the
line "Nitrates™) shows that the probabilistic
measure of vertex outcome is a relatively
satisfactory ecological situation (RSES) and is
equal to 0.58. Practically, this means that more
than half of the population is on the border of
feeling unwell from the negative effects of
nitrates.

Due to the fact that the technological process
of waste disposal at "South city” landfill
involves the collection and removal of filtrate
through the system of perforated tubes with the
following removal of it by the specialized
organizations for its neutralization, and the
body of the landfill is leak-proof and isolated
from the contact with components of the
environment, there are several variants of
occurrence of the excess concentrations of
nitrates in the process of operation of the
facility, depending on which one need to
choose protective measures. The scheme of
protective measures is shown in Fig. 2.

| IIpeBbIIIeHIE HITPATOB B IPYHTOBBIX BOJAX |

A

| Ipuyunol gosHuKHOBEHUSA
l
Hapymerne JedeKTs! QIIBTPATO- Ha,pymer-m [IpaBILIT
H30JIALIIIOHHOI'O CIIOA O'I'BO,I[ﬂlllefI CHCTEMBI cﬁopa H
Tella 0OBeKTa TPaHCIIOPTHPOBAHHA
3aX0pPOHEHIS OTX0I0B l drmeTpaTta
l JInarsocTHKa
QIIIETPATOOTBOISIIIIEIT
JIarsocTHKa CHCTEMBI
H3OIAITHOHHOTO
TIOKPBITHA
v v
ObopyaoBaHIe PexoHCTpyKITHS Pa3zpaboTka HHCTPYKITIII
JIOIMOIHHITENIBHOTO CIIOL IIETPATOOTBO eil cbopa n
II30JIAIHIL, CMeHa CHCTEMEI TPaHCIIOPTHPOBAHIE
I30IAIIIIOHHOI O (bHIbTpaTa, KOHTPOIL &6
MaTepHaia BBITIOJIHEHHS

362‘!!{!{????1"2)?8 MEPONPUATINA

CHILKeHIIe KOHICHTPAIHI HIITPATOB B
TPYHTOBEIX BOJaxX

Puc. 2. Cxema omnpeenieHne 3alUTHRIX MEPOIIPUATHH JJIsT CHUKCHHS

KOHIIEHTPAI[N HUTPATOB B TPYHTOBBIX BOJIAX

T
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| Increase in nitrate concentrations in groundwater |

Causes of occurrence

|
Violation of the
insulation laver

body of the object

of waste disposal

Defects of filter system ‘

!

l

!

Diagnosis of filter system

Violation of the miles
of collection and
transportation
of the filter

Diagnostics of

insulation coating

)

'

Equipment of the
additional msulation
layer, change of

Reconstruction
of the filter system

Development of istructions
for the collection and
transportation of filtrate,

the insulating material

monitoring of its
implementation

| Protective measures J

Decrease in nitrate concentrations in groundwater

Fig. 2. The scheme of protective measures to reduce nitrate concentrations in the groundwater

Tax KaK pu JUarHOCTUPOBAaHUU
(GWIBTPATOTBOAALIEH CHUCTEMBI M M3OJSILIMOHHOTO
cinos momuroHa OO0 «OxHbld TOpOA» HE
BBISIBUJIM 3HAYMMBIX J1e(EKTOB M HapyLICHHH,
aBTOpaMu OBUT pa3paboTaH MPOEKT WHCTPYKIHU
coopa u
pe3yabTaTe WCHOJIHEHUs TpeOOBaHUM yKa3aHHOM

TpaHCHOPTHpPOBaHUS QuiabTpaTa. B
WHCTPYKLUU,  IIpHU
IPOBEJICHHONW JTUArHOCTHKHU, PacyeTHOE 3HAUYEHUE
BO3MO>KHOCTHOM Mepbl HACTYIUJICHUS
YAOBJIETBOPUTEIBHOM HKOJOTMYECKOW CHUTyalluu
cocTtaBuT He MeHee 0,91.

YCIIOBUH  KOPPEKTHOCTH

BoiBOaBI.

B pesynbraTe mccnenoBaHuii Obula MPOBEICHA
ajanTanMs  JOTHUKO-BO3MOXXHOCTHOTO  METoza
napamMeTpuuecKoro MOJEIMPOBAHMS B YHUKAIbHOU
CUCTEME «OOBEKT 3aXOPOHEHHsSI OTXOIOB-3aIUTa-
HACEJICHHBIM IMYHKT» JJI1 OLIEHKH 3KOJIOTUYECKOr0
pUCKa DJKCIUTyaTalldd OIACHBIX JJEMEHTOB C
YCTQHOBJICHUEM MEpP YyOPaBICHUS W CHUXEHUSA
ONACHOCTH. YKa3aHHBIN METOJI MOXKET MPUMEHSITCS
Majoi

B YCII0BUAX OrpaHU4YCHHOCTHU u

HN3YUCHHOCTH HUCXOOHBIX JaHHBIX B 0001

Since the diagnosis of filtrate removing
system and the insulating layer of "South city"
landfill has not identified any significant flaws
and inconsistencies, the authors have
developed the draft guidelines for filtrate
collection and transportation. As a result of
instruction requirements fulfillment provided
that the diagnosis was correct, the estimated
value of the probabilistic measures of the onset
of a satisfactory ecological situation will be at
least 0.91.

Conclusion.
In the investigation there has carried out the

adaptation of the logical-probabilistic method
of parametric modeling in the unique system of
"object of waste disposal-protection-locality”
for ecological risk assessment of the operation
of hazardous elements in order to establish
management measures and reduce the risk.
This method can be applied in the context of
limited and poor knowledge of source data in
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JNCHCTBUTEILHOM  CHCTEME,  COCTOSANICH U3 any system, consisting of the object of waste
JIEMCHTOB — OOBEKT 3aXOPOHCHHs OTXOJIOB, disposal and the locality. The results of the
HACCNCHHEIH MYHKT. PesylbTaThl npoBEaeHHOH testing of the adapted logical-probabilistic
ampoOanuu aanTUPOBAHHOTO JIOTUKO- . . .

method of parametric modeling in the
BO3MO>XHOCTHOI'O METOoAa nmapaMEeTpuICCKOro

MOJICIMPOBAHUS B paMKaxX CHCTEMbl «IIOJUTOH
TBepAbIX OBITOBEIX 0TX0A0B OO0  «HOxKHBIA
TOpOJI» — yY4ACTOK CETUTEOHON TEPPUTOPHI» MOTYT
OBITh UCTIOJB30BAHBI MIPH BBISBICHUH HUICHTHYHBIX
(haKTOPOB MOBBIIIIECHHOW OMACHOCTH. JTO MO3BOJIAT
3HAYUTENIbHO YIPOCTUTH ONpeiesieHNue U CHIDKEHUE
9KOJIOTHYECKOT0 pucka
CUCTEMBI.
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framework of "solid waste landfill "South city"
— part of the residential district” can be used
for the detection of identical factors of high
risk. This will greatly simplify identifying and
reducing of environmental risk of the system.
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