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The problems of solid waste disposal
on the territory of Karaganda region and their solutions

In the article are presented data devoted to the problems of municipal solid waste, as they are one of the most
acute economic and environmental problems. In the cities, there is an intensive accumulation of solid waste
and bulky waste, which, if improperly and untimely removal seriously pollute the environment. Creating a
normal conditions of people lives in the city — the primary task of public utilities engaged in sanitary clean-
ing and cleaning of urban areas, the disposal of solid waste. Therefore, there is a need to develop new ap-
proaches in the system of waste management and the creation of modern components the relevant infrastruc-
ture in the field of solid waste management. According to the results of the literature review, the main objec-
tive is the modernization of regional waste management systems, using the best available technology to man-
age waste without causing unbearable cost for the user. The aim will be achieved by implementing an in-
vestment project for building in the area the waste management complex, consisting of the plant sorting and
processing of waste and landfill, as well as the introduction of separate collection of waste from households
and businesses.

Key words: MSW, pollution, biogas, dump.

At this stage the assessment of environmental components shows a generalized characteristic of the natu-
ral and socio-economic environment in the area of the planned activity, considered the basic directions of the
economic use of the area and identified principle positions of assessment environmental impact, including:

— analysis of the production activity of the enterprise to establish the species and the scale of the poten-

tial impact;

— analysis of production activities to establish types and intensity of the impact on the environment, the

spatial distribution of impact sources;

— air protection from pollution;

— protection of water resources from pollution and depletion;

— characterization of formation and distribution of the amount of waste production and consumption in

the process of the planned activity;

— forecast of emergency situations and their prevention;

— environmental protection measures to reduce the anthropogenic load on the environment;

—recommended measures to minimize the impact on the above components of the environment [1-3].

Determination of the optimal solution is always a compromise between desires and opportunities, and in
the particular case — between the environmental benefits and financial capabilities. These two aspects de-
termine the need of the proposal for political leadership (akimat) and public generally three alternatives:

1) the most profitable from the economic point of view — «0» Alternatives, where everything remains
as it does;

2) the best from an environmental (or the use of the best technology) point of view — the maximum re-
cycling and minimum waste disposal;

3) basic alternative — a realistic, balanced as environmental requirements with economic opportunities,
including economic and social aspects [4].

For selecting alternatives are used the following criteria: economic, environmental, technological and
social components. Economic criteria should have a priority when choosing the optimal number of regional
landfills which would be built. We have to apply minimum the following criteria:

— in accordance with the requirements of regulations;

— the amount of investment costs;

— operating costs;

— cost per unit of output produced goods (material);

— availability for users (their ability to pay) [4].
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Justification of the choice of strategic alternatives

To determine the alternatives were developed different options for collecting and processing waste for
the prediction of the formation and disposal of solid waste collected separately, sorted, processed recycled,
passed back and buried at the polygon. Analysis and forecasts of the flow of solid waste form the basis for
the definition of requirements to potential and volumes of different methods of collection and processing.

After analysis of alternatives it is obvious that the alternative 1 is not acceptable because does not com-
ply to requirements of policy decisions and according to the applicable regulations. In addition, following
this alternative will be continued adverse impact on such environmental components as soil, groundwater
and surface water, the air. At the same time in the economic cycle will not be returned to a significant
amount of recycled materials which will adversely affect the economy of the region and the country as a
whole because they do not increase revenues in the budgets of all levels. Accordingly, the waste manage-
ment industry will not get development and therefore does not increase the number of jobs that doesn't not
allow the development of the social sector. Therefore, this alternative is not further considered.

Carried out further analysis of the alternatives can be concluded that the alternative actions allow you to
have the greatest benefits from ecological aspects' point of view using technology theoretically allowing to
achieve the highest level of environmental protection will be unfavorable and unacceptable in terms of both
investment and operating costs. This may cause an adverse impact on the social environment as well as lead
to the unwillingness of the population to use the system for solid waste management. This phenomenon,
which can be caused by prohibitive costs of public services for waste management, in the final turn, may
have an adverse impact on both the environment and the social environment, because the population is sup-
posed to take the opportunity of the illegal dumping of waste into the environment.

Accordingly, the above implies that the planning of the system must be found a compromise between
environmental and economic aspects of the issue. This is crucial economic factor, because the solvency of
the user by the system plays a critical role in creating viable from economic point of view of the system. By
the method of finding such a compromise, which would correspond to the requirements of current regula-
tions, is to carry out financial — economic analysis.

Technical alternatives of development of the waste management system

Here it is considered an alternative to the further development of the waste management system. Choos-
ing the best option for solid waste management system in accordance with the requirements.

Technical tasks, based on the analysis of alternatives:

— selection of the place;

— design, which depends on the choice of location and technology solutions.

When choosing alternatives are decisive legislative factors that determine the minimum necessarily fol-
lowed the requirements, and also financial — economic aspect, in the end, it is crucial in assessing the possi-
bility of implementing and operating the system. Moreover, the actual content of the system is determined by
the solvency of the system user, assuming that realizing the principle «polluter pays».

Factors determining the choice of alternatives

Determination of the optimal solution is always a compromise between desires and opportunities, and in
the particular case — between the environmental benefits and financial capabilities.

To select alternatives was used the following criteria — according to their order of viewing:

— geographical (location of new infrastructure);

— technological, including the use of the best available technologies;

— legislative or requirements of regulations, including determining a set of measures to protect human

health and the environment;

— economically-social, which, in total, determine the system;

— administratively — political, especially in cases where is not meeting economically-social criteria [5].

The main, on condition, that we want to have a cost-effective system that is socio — economic criteria.
Therefore, they are decisive in the choice of technology — both for the individual components and the sys-
tem as a whole.

Deviation from this is possible only if making administrative and political decisions about grants for the
creation of a system and / or subsidize its operation. However, it should be time-limited nature, since the age
of unprofitable systems is short-lived.
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In the European Union it is usually grants for the creation of systems. In the waste management sector,
these grants are very significant — they reach 85 % of the total investment (excluding VAT, which is paid
by the Client). The purpose of the grant — the alignment of differences of socio-economic conditions be-
tween «old» and «new» members of the European Union. In the specific case to achieve the purpose it is
solving two objectives: ensuring compliance with regulations (mandatory) and to implement the best availa-
ble technologies (where possible) [5].

To select the alternatives, taking into account the foregoing, the following basic criteria for evaluation
of the proposed new system for waste management:

— in accordance with the requirements of regulations;

— the amount of investment costs;

— operating costs;

— availability for users (their ability to pay).

Geographical alternative

When creating or improving any system that requires the placement of stationary objects, almost always
there are alternatives for location of the new facility. Always, in the case of development or improvement of
the existing system, as the first and main alternative to consider the possibility of development of the system
in place already allocated for these purposes. Of course, if the continuation of this activity is not possible on
the requirements of regulations or other legitimate reasons, or is not appropriate for economic reasons, nec-
essarily a consideration of new places, alternative that already exist.

City uses four operating landfills in the region of Karaganda, Saran, Shakhtinsk, Temirtau and Abay. In
addition to these, there are many unauthorized dumps throughout the region. Here are some of them.

Proposed two alternative variants of placement, for which the connection point to sources of engineer-
ing communications and distance does not change and will not result in significant changes in the lining of
networks. According to the applied reference sites on the barren and lack of groundwater. Correction of
technical solutions will be implemented in the work project stage (Table 1).

Table 1
The location and size of existing storage of researching region
Required The start
Ne Storage space/volume of exploitation
1 2 3 4
1 |Karaganda

1.1 |Acting polygons 10.80 hectares 1991-
1.2 |Maikuduk 2.55 hectares 2004-2005
1.3 |Prishahtinsk 15.80 hectares 1999-2007
1.4 |Sortirovka 3.15 hectares -2010

st. Balkhash 200 m’

st. Okhotskaya-Badina 150 m’

st. per. Radio 120 m’

st. Shakhanskaya 300 m®

st. Crimean 600 m’

st. Dzhangildin 200 m®

st. Dzhangildin 150 m®

st. Ternopil 260 m’

st. Chaikinoi, 152 500 m’

st. Bibliotechnaya, 25 3000 m’

st. Chaikinoi, 157 600 m’

near 85 school 150 m®

st. Medical, 60, 385 m’

st. Chaikinoi, 138 150 m’

Md. «Vostok-5» (pit unfinished schools) 100 m’

st. Chaikinoi 145 150 m’

st. Medicinskaya, 1 170 m’

st. Mirnaya 10 150 m’
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1 2 3 4
st. Ishim, 78 100 m’
st. Govorov, 14, 18, 20, 22 100 m’
st. Moldagulova, 89 150 m’
st. M.Mametova 60 100 m’
st. Carpathian, 38 100 m’
2 |Saran 2.10 ha 1999-
3 |Shakhtinsk 3.28 ha > 40 years
vil. Shahan > 40 years
vil. Novodolinka > 40 years
vil. Dolinka > 40 years
4  |Temirtau 49.00 ha
st. Temirtau, 46 50 m
pr. Miraotul. Karaganda. Highway till st. Kalinina 120 m’
st. Central, 28, 70 m’
117 quarter (former cinema «Stroitel», cafe «Molodezhy) 100 m’
5 |Abay 9.51 ha 2003—
«Abai-1» 931 m’ 2002—

Image of illegal dumps is presented in the Picture and storage in the Table 2.

Picture. Illegal dumps on the st. Radio (120 m?)

Ne Storage Area, ha
1 |Karaganda
1.1 |The acting polygon 10.8
1.2 |Maikuduk 2.55
1.3 |Sortirovka 3.15
1.4 |Prishahtinsk 1.58
2 |Saran 2.1
3 |Shakhtinsk 3.28
4 |Temirtau 49
5 |Abay 9.57
Total 82.03
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Even at authorized acting damps is not available facilities for capturing or burning of biogas emissions.
Artificial layers for protecting of the subsoil is not installed. Some of these polygones are located in the old
sumps and therefore have little natural subsoil. However, it is not known how much is enough to protect the
subsoil and subsoil aquifer.

Due to the production of biogas there is a high risk of fire (for example, a fire at the Karaganda range).
The fire at the polygons generates large environmental and social impacts.

Many illegal dumps across throughout region, often in residential areas leads to high environmental and
social risks. At present, there is no control over the export of waste in these places. Typically, they have a high
risk of fire. Fire can spread to neighboring houses. Also, the combustion of plastics produces toxic gases.

If there are an organic waste on the dump, it will attract animals such as rats, cockroaches and others.
They can be passive carriers of germs on the surface of their bodies, including those that are potentially
harmful to human. Sewage water penetrating into the soil, contaminating the aquifer. The wells (sumps) in
the area may be contaminated and be a source of disease for people who use the water.

In addition, for children, these damps are very interesting to play. In this case, there is a risk of illness
or injury, for example, by broken glass or razor blades.

For the prevention of disease and injury is absolutely necessary to clean these areas and control to avoid
a new accumulation of waste in these areas.

Technological alternatives

These two aspects determine the need of the proposal for political leadership (akimat) and public gener-
ally three alternatives:

1) the most profitable from the economic point of view — «0» alternative, where everything remains as
it does, but that is not acceptable from the point of view of the requirements of regulations and sustainable
development of society;

2) the best from an environmental (or the use of the best technology) point of view — the maximum re-
cycling alternative.. It involves the use only the best available technologies, but it is unfortunately not ac-
ceptable for economic reasons, since the user of the system is not able to pay for its operation;

3) trade-off between «0» alternative and «maximumy alternative — «the base.» It balanced legislative,
technological and economic requirements, namely:

a. met the minimum requirements of regulations;

b. introduced, as it allows the economic factors, the best available technologies;

c. met two mandatory requirements for cost-effectiveness of the system (in the case of waste manage-
ment): the «polluter pays» and user of the system is solvent.
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S1.1O.Cokonenko, A.M.Aiitkynos, Jl.JIopant
Kaparanabl 00J1bICbIHAA KATTBI TYPMBICTBIK KOKBICTAPbI
KO0 MIceJiesiepi JKoHe OHBI ey daicTepi

Makanana kattel TypMbIcTHIK KokbicTap (KTK) maceneci kapacTeipbutran, ced6edi 01 eMipiMi3aiH, TaOHFaTThl
KOpFay JKOHE LIapyallbUIbIKTaFbl ©3eKTi MocenesepiiH Oipi 6onbin oTslp. Kasia MaHbIHAA KATThI TYPMBICTBIK
KOKBICTAp MEH KeJeMJ KOKbICTAPIbIH KOITEN TACTAIybIHAH XKbLIJAM JKOHE T3 JKMHAIyblHa OailsIaHBICTHI,
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OJapAblH KeWOIpeyJepiHiH IypbIC JKOHE YaKbITBIHAA JKOMBUIMAraHABIKTAaH, KOpIIaraH TAaOWUFH OpTara
KONTEreH 3USH OKesledi. ABTOpiap Kajla TYPFbIHIApbl ©MipiHEe KOJIAMJIbl JKaFlai TYFbl3y KOMMYHAJIIBIK
KbI3MET KOPCETYIIIepAiH Heri3ri »KyMbIChl Jen TyciHenmi. Omap Kajga aifiMarblHOa CaHUTApIBIK Ta3apTy
JKYMBICTapbIH Kyprizy OapsiceiHna KTK sxoro skymbIcTapblH Tikeneil sxyprisyre tuic. CoHABIKTaH Oy
Kylene JKyYMbICKa jkaHaia KaparaubiMb3 jxoHe KTK ko0 canmachiHna HHGpaKypbUIbIMFA COMKeC KeleTiH
3aMaHayHl KOMIIOHGHTTEp IIbFapy KakeT. OneOuerke OcifHe HOTIKECIHAE IIONY KYPrizy aWMaKTBIK
KOKBICTBI OacKapy »XyHeciHIH MOJepHH3aUMsICHIHAAFEl 0acThl MakcaT — KOKBICIICH JKYMBIC ICTEy YIIiH
KOJIJIaHYLIbIFa KON ILIbIFaH KENTIPMEHTIH, eH aKChl KOJDKETIMAI TeXHOJOTHsIapAbl Haiinanany. MakcaTka
JKETY YIIiH KOKbIC 0acKapy KelleHiH YHBIMAACTBIPY KePeK, SIFHU, KOKbICTap bl PETTEHTIH 3aybIT, KOKbICTAPbI
KOMETiH Jep, KOCINOPbIHAAp MEH TYPFBIHAAP/aH KOKbICTAp/Ibl JKEKe-)KEKe KUHAY KYHECIH SHTi3y KaXeT.

S.1O.Cokonenko, A.M.Aiitkynos, Jl.JIopant

IIpo6JieMbl yTHIAM3AUMHU TBEPABIX OLITOBBLIX 0TX0/I0B HA TEPPUTOPHHU
Kaparanaunckoi 00,1acTi U C1oCO0bI MX PelIeHUs

B crarbe paccMoTpeHa OfHA M3 CAMBIX OCTPBIX XO3SHCTBEHHBIX U IPHPOTOOXPAHHBIX MpoOiIeM — mpobiema
TBepABIX OBITOBEIX 0TX00B (THO). OTMeueHo, YTO HHTEHCHBHOE HAKOIUICHUE TBEPABIX OBITOBEIX OTXOMOB U
KPYNHOrabapuTHOrO Mycopa NpH HENMpPaBUIBHOM M HECBOEBPEMEHHOM YAAJIEHUH CEPhE3HO 3arps3HIET OK-
pY’KarolIyro MpUpoAHyIo cpery. Co3laHue HOPMAaNbHBIX YCIOBUH JKU3HU JIOJEH B TOpoJie — MEpBOOUYEPE-
Has 3a/laua KOMMYHQIBHBIX CIYXO, 3aHATBIX CAaHUTAPHOW OYUCTKOM M yOOpPKOW TOPOACKUX TEPPUTOPHUH,
yruuzanueid TBO. Hazpena HeoOxoquMocTs B pa3pabOTKe HOBBIX MOAXOJOB B CUCTEME YNPABICHUS OTXO-
JaMH ¥ B CO3J[aHAN COBPEMEHHBIX KOMIIOHEHTOB COOTBETCTBYIOIIEH MH(PACTPYKTYPHI B chepe yTHIH3AUN
TBO. I'maBHO# 1ENbI0 IPOBEAEHHOTO aBTOPAMH JIMTEPaTypHOro 0030pa SBISIETCS IT0Ka3 MOASPHHU3AIMU pe-
THOHAIIBHBIX CHUCTEM YIPaBJICHUS OTXOJAMU C IPUMEHEHUEM JIYYIIUX JOCTYIHBIX TEXHOJIOIMH AJIs yIpaBiie-
HUS OTXOJaMH, HE BBI3BIBAIOLIMMU HEHNOCUIIBHBIC 3aTpaThl Ul MoJb3oBaTelns. Llens miaHupyerca 10CTUYb
MyTEéM pean3alui HHBECTUI[HOHHOTO MPOEKTA M0 CO3JaHHI0 B JaHHOM PETHOHE KOMIUIEKCa YIpaBIeHHs OT-
XO/1aMH, COCTOSIIETO U3 3aBOJja COPTUPOBKU U NepepabOTKH OTXOJO0B U MOJUTOHA 3aXOPOHEHHs OTXOJOB, a
TaKKe BHEJPEHUSI CHCTEMBI OTJIETBHOTO cO0pa OTXO0B Y HACENICHNUS U MPEATIPUSITUI.
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