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The purpose of this research is to assess the geo-ecological state of local areas of
Russia and Kazakstan in the aim to modify the USEtox impact assessment model.
The main objective is to adapt the USEtox model at a local scale to assess toxic
effects on the population.

The dissertation on 138 pages of typewritten text consists of 8 chapters and a list
of references. It includes 93 Figures and 28 tables. The bibliography contains 158
sources.

Regarding the form of writing, the text is well written, easily readable and
understandable. However, some remarks are to be made on the numbering of the
paragraphs: chapter 1 includes only one subpart 1.1, which it is unnecessary to
number. In the table of content, the subparts of chapter 3 are not mentioned. It
would be better to do it. Some figures are to be enlarged because they are very
difficult to read. These are the figures: 3 page 32, 6 page 42, 9 page 49,28 page 84.
Please review the title of Figure 33 on page 94. An error has crept into the text at
the bottom of page 58: Figure 5 is in fact Figure 14. These are small errors easy to
correct.

Concerning the content of the work, it is remarkable for the number of samples
analyzed and interpreted. In addition, it presents an undeniable scientific novelty
from the Life Cycle Assessment point of view, since it introduces an assessment of
human toxicity at a local scale. The validity and relevance of the human toxicity
assessment models developed to date on a global scale can be questioned.

The first chapter discusses the functioning of the biogeochemical barriers of a
living organism, and the exceptional role of the elemental composition of the
organs of the domestic pig. This chapter shows the importance of the domestic pig
as a biological indicator and as a model of human body. The bibliographic study
underlines the interaction between geochemical characteristics of the
environmental media and the concentration of chemicals in the pig’s body. The
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question that arises is: what are the geochemical characteristics that influence
pollutant concentrations within the pig's body? Do these are characteristics related
to soil composition? Are they characteristics related to pollutant transfer pathways?
These questions could have been asked in Chapter 1 and can be discussed in
subsequent chapters.

The second chapter discusses methods of analyzing the ecological state of the
environment, studying the natural environment using biogeochemical research
methods and a life cycle assessment method.

It would have been interesting in this chapter to clarify the differences and
uncertainties associated with different methods of calculating impact in LCAs.
You specify that the spatial coverage can explain the differences between methods,
but are there no other parameters that can explain this? What are they? What is the
spatial differentiation in Impact 2002+? (page 38)

The third chapter provides a brief geological description of the study areas. The
point to clarify and to develop in this chapter is about the link between geological
characteristics and geo-ecological features. Would it not be more judicious to show
the link between pedology and geo-ecological features?

The fourth chapter describes the research methodology, sampling methods, their
subsequent preparation, analysis methods, methods of mathematical data
processing, as well as the methodological foundations of the USEtox model.

You speak about the Kolmogorov-Smimov analytical method but it would have
been better to illustrate the theoretical part of the analytical method with examples
concerning your own study area.

Concerning the CF (characterization factor) in the USEtox, you consider that it’s a
characteristic toxicity coefficient. For me it is the characterisation factor of a
substance i released to a compartment x. We have to discuss about this during the
thesis defense.

The fifth chapter is devoted to the statistical parameters of the accumulation of
elements in the body of the domestic pig: average contents are calculated; the
correlation coefficients and variations of the elements in the entire studied sample
are calculated.

The sixth chapter discusses the main indicators of technogenesis. The selected
organs systems reflect barrier systems and systems for depositing elements of a
living organism. Their composition reflects the technogenic specificity of studied
region.

In this chapter, we would have liked a geochemical territorial analysis before
discussing interactions between environments and organs. Thus it would have been
useful to know the geochemical environment of the Tomsk region to better



understand the Th-Sc link (pi 17) but also the hypothesis p81 that a natural factor
determines the introduction of Sb in the body.

In the seventh chapter, there is a comparative analysis of the content of chemical
elements in samples of organs and tissues of mammals taken from the Tomsk
region, Zabaikalsky Krai and Pavlodar regions. The features of the distribution and
concentration of elements in the barrier systems of organs are described.

The eighth chapter is devoted to the use ofthe USEtox model in assessing the
toxicity of elements for public health, as well as the methodology for calculating
the characteristic toxicity coefficient using local data, both at the regional level
(investigated in the work of the region) and at the country level (own calculations
and literature data). This chapter is an indisputable novelty in the field of LCA
research. It brings a real added value to this thesis work.

In the conclusion of this thesis report, we notice the consequent work done by
Alexandra Belyanovskaya. The author’s contribution is the selection and
preparation of 33 samples of biological material of the Domestic Pig in the city of
Ekibastuz, Pavlodar Region, for INAA, ISP-MS chemical analyzes, and the release
of biological water from the body by the Dean-Stark method. She personally
carried out statistical processing of all data, giving an interpretation of the results
and formulating the protected provisions. The author calculated the characteristic
toxicity coefficients for Cr, Zn, As, Ba, Sb, and developed a methodology for
calculating the characteristic toxicity coefficient in the USEtox model.

For all of these reasons, we give a very favorable opinion of this thesis defense and
the work done.
The work corresponds to paragraphs 8-10 of the Order of awarding academic

degrees at the National Research Tomsk Polytechnic University.

I, QUARANTA Gaetana, give my consent to the inclusion of my personal data in
documents related to the work of the dissertation committee, and their further
processing.

G. Quaranta
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OT3blB Ha
aunccepTtauuto
AnekcaHapbl
BensHoBCKO

Llenb HacTosawel paboTbl 3aKN04YaeTCsH B OLEHKE Fe03KO/0rMYECKOro COCTOAHNSA
nokanbHbIX Tepputopuin Poccn n KasaxcTaHa € uenbl Mogudukayuum mopenwu
oueHkn Bo3geincTBuss USEtox. OcHOBHaa 3ajaya 3ak/il4yaetrcd B aganTauum
mogenn USEtox Ha NOKanbHOM YPOBHE A1 OLEHKM TOKCUYECKOro BO3[eNCTBUSA
Ha HaceneHue.

Aucceprayna nsnoxeHa Ha 138 cTpaHmyax MawlMHONUCHONO TEKCTA M COCTOUT U3
8 rnaB n cnucka nutepatypbl. OHa BKAto4YaeT 93 pucyHka u 28 Tabnuuy. Cnucok
nuTepaTtypbl cogepXuTt 158 MCTOYHUKOB.

[wnccepTaumnsa M3noxeHa rpaMoTHbIM, YAOOHbBIM AN YTeHUA, LOCTYMHLIM A3bIKOM.
OfHako cnefyeT caenaTb HECKO/NbKO 3aMe4YaHWil OTHOCWUTEeNbHO HyMepauuu
pasfenoB. lMockonbky rnasa 1 cofepXuT TOMbKO oauH pasgen 1.1, emy He
HY>XHO npucBavBaTb HOMep. B cofep>xaHuu He ykas3aHbl pasfgensl rnasbl 3. WX
CNeflyeT BKIOYUTb B COfep>XaHuWe. Pa3mep HEKOTOPbIX PUCYHKOB crefyeT
YBEeNNUYNTb, TaK KaK UX CNOXHO pa3obpartb. Peyb UAeT 0 C/iefyOWnX pucyHkax: 3
(ctp. 32), 6 (cTp. 42), 9 (cTp. 49), 28 (cTp. 84). lNpocbba U3MEHUTb Ha3BaHue
pucyHka 33 Ha cTp. 94. OwmnbKa B TEKCTE BHM3Y Ha CTP. 58: pnCyHOK 5 Ha camOM
fiefne ABNAeTCA PUCYHKOM 14. 3TN He3HayuTe/bHble OWNOKN NIErKo UCMPaBUTb.

YTto KacaeTcs cofepxaHus paboTbl, cnefgyeT OTMETUTb 00MbLIOE KOMMYECTBO
npo6, aHanu3 M MHTepnpeTaLMilo KOTOpbiX MpoBen aBTop. Kpome Toro, pab6ota
06nagaeT HECOMHEHHOI Hay4YHON HOBW3HOW C TOUYKW 3PEHUST OLEHKW XN3HEHHOTO
LMKNna, MOCKOMbKY OHa BBOAWT B Hay4HbliAi 060pPOT OLEHKY TOKCMYHOCTM Ans
3[0p0OBbA  HaceneHus. AJEKBAaTHOCTb W aKTyaibHOCTb MOAeNeli  OLEHKU
TOKCMYHOCTM ANS 3[0POBbS HaceNeHWUs, KOTOopble pa3paboTaHbl K HacTosLEMY
BPEMEHW Ha rno6anbHOM YpPOBHE, MOTYT 6bITb MOCTaBAEHbI MOJ COMHEHME.,

B nepBoil rnaBe paccmaTpuBalTCs  0CO6EHHOCTM  (DYHKLMOHMPOBAHUA
Guoreoxmmuyecknx 6apbepoB >XMBOFO OpraHW3Ma, M WUCKIHUYUTENbHAs Pofib
3/1eMEHTHOr0 cocTaBa OpraHoB CBWHbWM pAoMmallHel. B 3Toii rnaBe nokasaHa
3HAYMMOCTb CBUHbM [OMallHell Kak GMONOrMyeckoro UHAMKaToOpa M UCTOYHMKA
OaHHbIX NS MOJenuW YenoBEYECKOro opraHusma. [lpu npoBefeHMM aHanusa
nuTepaTypbl aBTOp MoAYepKMBaeT B3aMMOJEWCTBME MeXAy TFeoXUMUYECKUMU
XapaKTepucTUKamMu MPUPOAHbIX CPef W KOHLUEeHTpaLuuelh XMMUYecKNX BELLEeCTB B
OopraHuame CBUHbU.

CTpacbyprckuii yHuBepcuTeT



Bo3HMKAOT cneayloliMe BOMPOCHI: KakMe TeoXMMUUYECKUEe XapaKTepUCTUKM
BAUAIOT Ha KOHUEHTpPaUWi0 3arps3HsiolIMX BelLecTB B OpraHusmMe CBUHbW?
CBsi3aHbl NN AaHHblE XapaKTepPUCTUKM C COCTAaBOM MOYBbI? CBSi3aHbl N AaHHbIE
XapaKTepUCTUKM C NYTAMU NOCTYMNNEHMS 3arpsA3HAOWNX BeLeCTB B OpraHU3m?
3T BOMPOCHI MOrAM 6bl 6biTb NOCTaBneHbl B [faBe 1 U 06CYXAEHbl B
cnefyloumnx rnaeax.

Bo BTOpOVI rnage paccmaTpuBaroTCa CcNocobbl aHanuMsa 3KOMOTMYECcKoro

COCTOSHUS OKpYXXato L e cpeasl, n3yyeHue MPUPOLHOIA cpeabl
6MOreoOXMMUYECKUMU MeTOAaMN UCCef0BaHUA U METOLOM OLEHKW XXWU3HEHHOTO
uMKna.

B atoi rnaBe 6bi10  6bl  MHTEPECHO  MPOACHWMTbL  pasHornacua U
HeomnpeAeseHHOCTU, CBA3aHHbIe C pa3/IMYHbIMKU METOAAaMK pacuyeTa BO34eNCTBMIA
MPU OLEHKE )XU3HEHHOTO0 LMKAa.

Bbl oTmMeuyaeTe, u4TO pasHorfacusg Mexgy MeTofaMy MOXHO OO6BACHUTH
TeppuTOpUanbHbIM MOKPLITUEM, HO HET AWM APYrUX napameTpoB, KOTOpble MOTyT
6bITb  MPUYMHON 3TWX pasHornacumin? UTto aro 3a napameTpbl? Kakosa
NPoCTpPaHCTBeHHAaA AuddepeHumnanns B metogmke Impact 2002+? (cTp. 38)

TpeTbs rnaBa COAEPXMUT KpaTKoe TrEONIOrMYEcCKOe OMNUcaHWe U3yyaemblX
TeppuTopuii. B 3TOll rnaBe yTOuHseTcs U npopaGaTbiBaeTCs CBA3b MEXAY
reofIorMYecKUMM XapaKTePUCTUKAMKU W Fe03KOTIOTUYECKUMU 0COBEHHOCTAMMU. Ho
He pasyMHee 6bin0 6bl MOKa3aTb CBA3b MEXAY XapakTepucTWKamu MOYBbI W
re03KoNorMYecKUMM 0COBEHHOCTAMMU?

B ueTBepTOil rnaBe ONuCbIBaeTCA MeTOAMKa MPOBeAeHUs UCCef0BaHU,
cnocobbl oTbopa npob, ux nocneaywleid NOArOTOBKWA, MeTOAbl aHanusa,
npUeMbl MaTtemaTuyeckoi 06paboTKM AaHHbIX, a TakKXKe MEeTOLUYECKUE OCHOBbI
mogenn USEtox.

Bbl ynomuHaeTe 06 aHanuTuueckom metoge Konmoroposa-CMUpPHOBa, HO He
nydwe 6b110 6bl MPOUNNIOCTPUPOBATL TEOPETUYECKYH 4YacTb aHaIMTUYECKOro
mMeToga npuMepamu, OTHoOcAwwMMMCcA K Baweid cobcTBeHHOW  06nactm
nccnepoBaHna?

Uto kacaetcs CF (xapakTepucTuyeckoro aktopa) B mogenu USEtox, Bebl
paccmaTpuBaeTe ero Kak XapakTepucTUYeckuii KoaghpuumneHT ToKCcuyHocTu. lMo-
MOEMY MHEHWUID, peyb WAEeT O XapakKTepucTuyeckom (akTope BeuwiecTsa .
nonaswero B oOTAen X. Mbl 06Cygum 3TOT BOMPOC BO BpeMsa 3awuThl
gucceprayuu.

MATaa rnaBa NOCBslEeHa CTAaTUCTUYECKUM MapameTpaM HaKoMIeHWs 3/1eMeHTOB
B oOpraHusme CBWHbU [OMALLHER, paccuMTaHbl CpefHUE  COAepXaHus,
paccuuTaHbl KO3((ULMEHTHl KOPPENnsiLUU U BapuaLuu 37eMEHTOB BO BCel
M3YYEHHOI BbIGOPKE

B wecToil rpnaBe paccMaTpuMBalOTCA OCHOBHbIE WHAMKATOPbl TeXHOTeHesa.
BbiGpaHHbIE CUCTEMBI OpPraHOB OTpPaXKakT 6GapbepHble CUCTEMbl W CUCTEMBI
XXMBOr0 OpraHuM3ma, B KOTOPbIX MPOMCXOAUT OTNOXEHUe 31eMeHTOB. Mx cocTas
OoTpaxkaeT TEXHOTEHHYIO CleununKky ncciegyemoro permoHa.

B aToii rnase Ham 6bl XOTenoCb BUAETb TeppUTOPMAnbHbIA aHanus nepep
06CyXAeHNeM B3aMMOCBA3e MeXAy OKpYyXatlLed cpefoli u opraHamu.



Bbino 6bl MOME3HO y3HaTb O reOXMMUYEcKoW cpefe TOMCKOW 06n1acTtu, 4TOObI
Nnydwe noHATb c¢BA3b Th-Sc (cTp. 117), a Takxe MNpeAnosioXeHWe O TOM, 4TO
nonagaHue Sb B opraHu3m onpegenseTca NPUPOLHbLIM (HaKTOPOM.

B cefbMOii rnaBe NpoBefeH CPaBHUTENbHbINA aHaNnM3 COAEPXaHUS XUMUYECKUX
3/eMeHTOB B npob6ax OpraHoB W TKaHel MeKONUTaKLWMX, OTOOGPaHHbLIX Ha
TeppuTtopun TOMCKOro paioHa, 3abaiikanbCckoro kpas u MNasnogapckoit o6nactu.
OnucaHbl 0CO6EHHOCTU pacnpegeneHUs U KOHLUEHTPUPOBAHUSA 3/1EMEHTOB B
6apbepHbIX CUCTEMAX OPraHoB.

Bocbmaa rsiaBa nocsdlleHa npuMeHeHuto wmogenu USEtox npu  oueHke
TOKCMYHOCTUN 3IEMEHTOB N5 340P0OBbA HacefeHUs, a Tak)Ke MeTOANKE pacyeToB
XapaKTePUCTMUECKOr0  KO3p(puuMeHTa TOKCUYHOCTM C  WCMONb30BAHMEM
NOKanbHbIX [AaHHbIX, KaKk Ha YPOBHEe pervoHoB (uMccneposaHHble B paboTe
obnactun), TaKk M Ha ypoBHe cTpaH (COGCTBEHHble pacyeTbl W AUTepaTypHble
fJaHHble). 3Ta rnaea obnagaet 6ecCNOpPHON Hay4yHOW HOBU3HOMW B 06n1acTu
nccnefoBaHUii, OCHOBaHHbIX Ha OLEHKEe >W3HEHHOro uwmkna. OHa npugaet
peanbHYl0 LEeHHOCTb JaHHOW AgmuccepTayuu.

B 3ak/floyeHMe HacToAWero OT3biBa Ha AuccCepTayMilo OTMETUM TOT O06bEM
paboTbl, KOTOPbIA Obln BbiNONHeH AnekcaHipoli BensiHOBCKOW. JIMUHbIA BKNag
aBTopa 3ak/toyaetca B oT6ope 33 npob 6uonormyeckoro martepuana CBUHbLM
JOMallHen Ha TeppuTopum ropoga IkubacTys [laBnogapckoit obnactu, u
NoAroToske npo6 K xumuyeckum aHanusam UMAA, NCM-MC, un K BblefieHnIo
BOAbl 6MONMOrMYECcKO M3 opraHu3ma Maekonutawowero mMetrogom [AuHa-CTapka.
ABTOpPOM /IMYHO MpOBefeHa cTaTUcTUyeckas 06paboTka BCEX [AaHHbIX, faHa
MHTepnpeTauma MnoAyYeHHbIX pe3ynbTaToB M CHOPMYIMPOBAHbLI 3aliuiiaemble
MONOXEHNS. ABTOpPOM nposogunca pacuet XapaKTepuCTUYeCKNX
KoagppuumneHtos TOKcuuHoctm pna Cr, Zn. As, Ba, Sb, a Takxe 6bina
paspaboTaHa  MeTOAMKA  pacyeTa  XapakTepucTUYecKoro  KoaguuueHTa
TOKCcuMYHoCcTK B mogenn USEtox.

YunuTbliBas BCE BbILIEN3NOXKEHHOE, Mbl JAEM B BbICLIEA CTEMEHU MOMOXUTENbHOE
3aK/l0UeHMe No 3aluLaeMoit auccepTalnun U BbINOJIHEHHOR paGoTe.

PaboTa cooTBeTcTBYeT nyHkKTam 8-10 lMopsaaka NpUCYXAEHUSA YUYEHbIX CTeneHemn
B HaunoHanbHOM nccnesoBaTenbCKom Tomckom NMOSINTEXHNYECKOM
YHUBepcuTeTe.

A, EastaHa KAPAHTA, fato corfacue Ha BKIKOYeHMEe CBOUX NepPCOHasIbHbIX faHHbIX
B [JOKYMEHTbl, CBfi3aHHble C paboToil [MCCepTaUMOHHOTO COBeTa, M WX
nocneayroLwy o6paboTky.

/Toanuce/

. KapaHTa
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