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ABSTRACT. The paper presents data on the weight contents of Cd, Hg, Pb in bottom sediments of small
lakes in the south of Western Siberia. For sapropel deposits of natural moisture of different types and
classes, formed under conditions of all types of sedimentogenesis (humid, arid and nival), the aver-
age calculated volumetric contents of Cd, Hg, Pb: 0.05 g/m3, 0.01 g/m3, 3 g/m?3, respectively. It was
revealed that their volumetric quantity per 1 m?® in sapropel deposits of natural humidity of small lakes
does not increase during the Holocene period, varying from lake to lake regardless of the type of sedi-
mentogenesis and composition of bottom sediment.
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1. Introduction

The huge resources of sapropels, the composition
of their organic and mineral parts allow us to consider
sapropel deposits as a valuable mineral resource, suit-
able for use in various sectors of the national economy.
The traditional use of sapropel is associated with agri-
culture and medicine (balneology). In this connection,
the question of the quality of sapropel raw materials
and its harmlessness to humans is urgent. Therefore, an
attempt was made to quantitatively assess the increase
in the volumetric pool of pollutant elements (Cd, Hg,
Pb) in the upper part of the sapropel deposits of the
studied lakes.

2. Materials and methods

The object of the study is small lakes in the south
of western Siberia. The lakes are located in the south-
eastern part of the West Siberian platform bordering the
Altai-Sayan folded region, within the Ob-Irtysh inter-
fluve, and some of the lakes are located on the territory
of the Altai Mountains (Ukok plateau, Ulagan valley).
A total of 81 lakes were studied, belonging to different
landscape zones: Subtaiga West Siberian landscape - 16
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lakes, Forest-steppe West Siberian landscape - 30 lakes,
Typical West Siberian steppe landscape - 11 lakes, Mid-
mountain belt of larch and cedar-larch forests - 4 lakes,
High mountain goltsy belt - 7 lakes, extrazonal land-
scapes (ribbon forests) — 13 lakes (National..., 2007).

The choice of model lakes was determined by the
desire to cover all classes of sapropels (classification of
V.I. Korde with modifications by V.D. Strakhovenko)
for all types of sedimentogenesis characteristic of the
landscape zones under study.

Sampling is carried out with a continuous core
to the entire depth of bottom sediments using a cylin-
drical sampler with a vacuum shutter designed by NPO
Typhoon (d - 82 mm and L - 120 cm).

Analytical work was carried out at the Analytical
Center for multi-elemental and isotope research SB
RAS, Novosibirsk, Russia.

To determine the macro- and microelement com-
position of the samples, the atomic absorption method
and mass spectrometry were used. The morphology,
mineral, phase and chemical composition of bottom
sediments were analyzed using a scanning electron
microscope and X-ray diffractometry. The activities
of 21%Pb and ¥Cs are determined according to gamma
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spectrometry data. Sedimentation rates are estimated
by radiometric dating methods using atmospheric 2°Pb
under a constant flux model (CRS) verified by '*¥Cs
activity peaks across marker horizons.

3. Results and discussion

Previously, a study of the vertical and lateral dis-
tribution of microelements in the bottom sediments of
the studied lakes showed an increase in concentrations
along the section of sapropel deposits towards the “bot-
tom sediment-water” interface of Cd, Hg, Pb.

The global approach to studying the quality of
sapropel raw materials involves assessing the concen-
trations of pollutant elements per dry matter, but the
accounting of reserves, the extraction of sapropel and
its use is carried out in its natural form ( native sap-
ropel), with a wide range of humidity and density. As
a result, there is a need for weight and/or volumetric
accounting of pollutant elements.

To carry out calculations in each model lake
(41 lakes), the section of bottom sediments is divided
(according to dating data) into two parts: the upper
one - the last 100 years (as the time period with the
maximum anthropogenic input) and the lower one - the
period of 100-300 years.

Calculation of the volumetric number of potential
pollutants in native sapropel were produced according
to the formula:

M=p, .- V- E. @

where: M is the mass of the element in the deposit, t;
P, . — Skeletal density of sapropel deposit (dry matter
content per unit volume of deposit), t/m?®; V — volume
of sapropel, m?; K — element concentration in dry sap-
ropel sample, g/t.

For standardization and ease of calculation, the
volume of sapropel was taken as 1 m®. The concen-
tration of the element in a dry sapropel sample was
obtained from analytical studies as the average value of
all measurements. The density of the sapropel deposit
skeleton is a calculated value and is calculated using

the formula:
p, (1~ @)

m-(pt—1)+l’(2)

Paml =

where:

o - relative humidity of sapropel, %

p,— density of the solid phase of sapropel, t/m?

Relative humidity was taken according to ana-
lytical studies as the average value of all measurements
for each part of the section; the density of the solid
phase of sapropel is a value directly proportional to the
content of organic matter in the sample; for sapropels it
varies from 1.4 to 2.7 t/m®. The dependence has been
studied by many scientists, and a number of formulas
for calculations have been proposed; in this work, the
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formula of V.A. Filin is used. (Filin, 1988):

p,=255-0016-7,3

where, I is the content of organic matter in the sample,
obtained from the results of analytical studies.

The main indicators that influence the weight
content of elements of potential pollutants are: the
concentration of the calculated element in the sample,
humidity and ash content. In general, the content of
potential pollutant elements in the upper part of the
section is higher than in the lower part. And changes in
humidity and ash content fully correspond to the ideas
about temporary transformations in bottom sediments
of lakes, namely: compaction of sediment over time,
destruction of organic matter, formation of authigenic
minerals, etc. Average characteristics of the upper and
lower parts of the sections (Humidity - 82% and 69%
; ash content — 59% and 64%, respectively). Average
calculated weight contents of elements - potential pol-
lutants in bottom sediments: Cd - 0.05g/m?, Hg - 0.01g/
m3, Pb - 3 g/m?3.

A comparison was made of the mass content of
Cd, Hg, Pb for different types and classes of sapropels
. For all types of sapropels, the volumetric weight of
the studied elements in the lower part of the sections is
higher, and this is associated with higher density and
ash content, and as a consequence, higher concentra-
tion of elements per volume of 1 m3. It should also be
noted that there is a significant difference in the mass
content of Cd, Hg, Pb in Ca type sapropel. In the studied
lakes, authigenic carbonate formation is widespread, in
which all other sapropel matter (organic, mineral) is
diluted .

A comparative analysis of the weight content of
elements (Cd, Hg, Pb) was also carried out for bottom
sediments of lakes located in different types of sedi-
mentogenesis. For all types of sedimentogenesis, the
weight content of the studied elements in the upper
parts of the section is less than in the lower parts. But
it is worth noting that under the conditions of each
type of sedimentogenesis there are lakes for which the
weight content of the studied elements in the upper
part of the bottom sediment section is higher than in
the lower (Lake Yakovo - humid type of sedimentogen-
esis, Lake Tanatar 6 - arid type of sedimentogenesis,
Lake Horseshoe — nival type of sedimentogenesis).

To assess the prospects of the studied lakes as
sapropel deposits, the quality of sapropel was assessed
for compliance with the requirements of GOST R 54000-
2010. The sapropels of all the studied lakes correspond
in all respects to GOST R 54000-2010. According to
the content of heavy metals, sapropel belongs to the
first class of suitability. “Sapropels of the first class of
suitability are used for all types of agricultural crops,
in horticulture, floriculture, forestry, for the reclama-
tion of soils, dumps, improvement and landscaping of
urban, including recreational, territories in doses rec-
ommended taking into account the type of crop, the
fertility of each individual fields” (GOST R 54000-
2010). From which we can conclude that, despite the
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general global increase in the flow of Cd, Hg, Pb into
the environment, no deterioration in the quality of sap-
ropel raw materials has been detected..

4. Conclusions

The temporary change in the weight and/or
volume pool of pollutant elements (Cd, Hg, Pb) in the
sections of sapropel deposits of the studied lakes was
quantitatively assessed, and the quality of sapropel
raw materials was assessed in accordance with GOST R
54000-2010. According to the content of heavy metals,
sapropel belongs to the first class of suitability. Average
calculated weight contents of elements - potential pol-
lutants in bottom sediments: Cd - 0.05*=0.05 g/m?,
Hg - 0.01+0.01 g/m?, Pb - 3+2.7 g/m>. For sapropel
deposits of different types and classes, formed under
conditions of all types of sedimentogenesis (humid, arid
and nival), the weight content of the studied elements
in the upper parts of the section ( last 100 years) is less
than in the lower ones. This means that, given the gen-
eral global trends of increasing concentrations of heavy
metals in the environment, the quality of sapropel raw
materials has not deteriorated.
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NMpocTpaHCTBEHHO-BpPEeMEeHHble
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B AOHHbIX OTAOXKEHUAX MaAbIX 03€ép Iora
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AHHOTAILIUA. B pa6oTe nipeicTaBJIeHHbIE JaHHbIE O BeCOBBIX coepxkanusax Cd, Hg, Pb B JOHHBIX OTJIO-
JXKEHUAX MaJIbIX 03€p tora 3amagHon Cubupu. [ canporeseBbX OTJIOKEHUH ecTeCTBEHHOM BJIaXKHOCTU
Pa3HBIX TUIOB U KJIaccoB, (GOPMUPYIOUIMXCA B yCJIOBUAX BCEX TUIIOB ceUMeHTOreHe3a (TyMUIHBIMH,
apUIHBIN U HUBAJIbHBIH), CpeIHUE pacuéTHhIe 00beMHbIe conepxxanusa Cd, Hg, Pb: 0.05 r/m3, 0.01 r/m3,
3 r/M®%, cooTBeTCTBEHHO. BBIABIEHO, YTO 0O0BbEMHOE KOJIMYEeCTBO UX Ha 1 M° B camporesieBbIX OTJI0Xe-
HUAX eCTeCTBEeHHOM BJIaXKHOCTH MaJIbIX O3€p He BO3pacTaeT B IepHOoJ rojiolieHa, Bapbupys OT 03epa K
03epy He3aBUCHMO OT THIIA CeJUMEeHTOreHe3a U cocTaBa JOHHOIO OCajKa.

Kitioueawie cstoda: OHHBIE OTJIOXKEHUS, TSAXKEIIbIe METaJIJIbl, FT€OXUMHUS

Jia nqutupoBanusa: Manos I''U., Ctpaxosenko B.J[., Oauna E.A., Masnos B.W. IIpocTpaHCTBEHHO-BpeMeHHEBIE 0COOEHHOCTH
pacnpenenenus Cd, Hg, Pb B JOHHBIX OTJIOXKEHUAX MaJIbIX 03€p fora 3anafgHoi Cubupu, GopMUPYIOIINUXCA B PA3JIMYHBIX THUIMAX
cenuMeHToreHesa // Limnology and Freshwater Biology. 2024. - No 4. - C. 410-415. DOI: 10.31951/2658-3518-2024-A-4-410

1. BBeaenue

OrpoMHEIe pecypCHI CalpoIiesier], COCTaB X Opra-
HUYECKOU U MUHEPaJIbHON YacTell M03BOJIAIT CUUTATh
camponesieBble OTJIOXKEHHS LeHHBIM IOJIE3HBIM KCKO-
IaeMbIM, MPUTOJHBIM I WCIIOJIb30BAHUSA B Pa3Jidy-
HBIX OTPAC/ISIX HAPOJHOTO XO3sHicTBA. TpagUINIOHHOE
HCII0JIb30BaHUE CANPOIIeJIsi CBSA3aHO C CEJIbCKUM XO35H-
CTBOM U MeauIHON (06asibHeoJioruer). B ¢Bs3U ¢ ueM
OCTPO CTOUT BONPOC 00 KaYeCTBe CAIPOIeIEBOTO CHIPhs
u ero 6e3BpeJHOCTH Jis 4YesoBeka. [loaTomy chenaHa
MIOMBITKA KOJINYECTBEHHO OIIEHUTHh YBeJIMYeHHe O0B-
eMHOro IyJia 3jeMeHToB-nojuntotantoB (Cd, Hg, Pb)
B BepxXHell 4aCcTU CaIlpolleJIeBhIX 3aJIeXax HU3yYeHHBIX
o3ep.

2. MaTepuanbl M METOAbI

OO0BeKTOM uccieJoOBaHusA ABJIAIOTCA MaJible 03epa
fora 3anagHol Cubupu. O3epa pacroJsioXeHbl B I0r0-BOC-
TOYHOH YacTu 3anaaHo-Cubupckoil njaatgopmbl rpa-
Huuanien ¢ Antae-CasgHCKON CKJIauyaTo 00Ji1acThio, B
npepesnax O6b-UPTHIICKOTO MEXAypPeubs, TAKXKe 4acTb
03ép pacnoJioxeHb Ha Teppuropuu I'opHOro Asnras
(mnato YKok, YnaraHckas JojiiHa). Bcero ucciemo-
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BaHO 81 o03ep, OTHOCAMMX K pasHBIM JaHAMAa(GTHEIM
3oHaMm: [ToxTaéxHbeill 3amagHOCUOUPCKUM JaHAmadT —
16 ozep, JlecocTenHolt 3anmagHOCUOUPCKUN JTaHAmadT
— 30 ozep, CrenmHON TUMUYHBIA 3amnagHOCUOUPCKUI
nanamadTt — 11 ozep, CpeAHEropHBIN MOSC JIMCTBEH-
HUYHBIX U KeJIpOBO-JINCTBEHHUYHHIX JIeCOB — 4 03epa,
BrICOKOTOpPHBIII TOJIBLIOBHIM TMOsIC — 7 03ep, 3KCTpas-
oHaspHble ja”HAmadTe (JleHTouHble 60phl) — 13 o3ep
(HanmoHaJbHBIH ..., 2007).

Beibop MopesibHBIX 03ep 00yCJIOBJIeH KeJia-
HHEeM OXBaTUTh BCe KJIacCOB campomneseil (kjiaccudu-
xauusa Kopgs B.U. ¢ gopa6orkamu CtpaxoeHko B.J1.)
JUIA BCeX TUIIOB CeJUMeHTOreHe3a, XapaKTepHBIX IJiA
rcciiefyeMbIX JJaHAMa(THEIX 30H.

[Tpo6ooT6Op NpOM3BOAUTCA HEIPEepHIBHBIM Kep-
HOM Ha BCIO IJIyOMHY JJOHHBIX OTJIOXXE€HUH NPY TOMOILN
QUJIMHAPUYECKOr0 NpoOOOTOOpHUMKA C BaKyyMHBIM
3aTBOpoM KoHcTpykiuu HITO «Taidyn» (d - 82 MM u
L-120 cm).

Ananutndeckas  pabora  mpoBoAuJiack B
AHaTUTUYeCKOM I[eHTpe MHOI'03JIeMeHTHBIX U U30TOIl-
HbIX uccienosanuiit CO PAH, HoBocubupck, Poccus.

JnA npefesieHUsA Makpo- U MHKPO3JIEMEHTHOTO
cocTasa Mpob UCIOIb30BaJICS aTOMHO-abCOPOIIMOHHBIN

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
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MeTo[ U Macc-crekrpoMerpus. Mopdororus, MuHe-
panpHBIN, (Pa3oBbII U XMMHUYECKUU COCTaB JOHHBIX
OTJIOXKEeHUH aHaJIM3UPOBAJIUCH IIPU [TOMOIIY CKaHUPY-
IOII[ET0 3JIEKTPOHHOT'O MUKPOCKOIIA I METOZOM peHTre-
HOBCKOM JudpakToMeTpuu. AKTUBHOCTHU 21°Pb u 1¥Cs
ompefiesyifAeTcsA IO MAaHHBIM raMMa CIEeKTPOMETPUH.
CKOpoCTU OCaJIKOHAKOIUJIEHHsI OLIeHUBAIOTCA METO-
JaMH paJilioMeTpUYecKoro AAaTHUPOBAHUA C HCIOJIB30-
BaHueM aTMocdepHoro 2°Pb mo Mojesi MOCTOSHHOTO
motoka (CRS) ¢ mpoBepkoii muKamMu akKTUBHOCTU '¥Cs
10 MapKUPYIOIHM r'OpPU30HTAM.

3. Pe3ynabTaTtbl M 06Ccy)xpeHue

Panee u3yuyeHue BepTUKaJBHOIO U JiaTepasib-
HOTO pachpefiejieHusA MHKpPO3JIeMEeHTOB B [JOHHBIX
OTJIOKEHHAX M3Y4YeHHBIX 03€p, M0oKa3ajlo yBeJMdeHHe
KOHIIeHTpaI[iil [0 pa3pe3y callpolleseBBIX 3ajiexel K
rpaHulle pasfesa cpel «JOHHHI ocanok-Boaa» Cd, Hg,
Pb.

MupoBoii noaxo[ B M3y4YeHUM KadyecTBa Calpo-
[IeJIEBOrO0 CHIpbA IOJpa3yMeBaeT OLleHKY KOHIIeHTpa-
L[ 5JIeMEHTOB OJUTIOTAHTOB Ha CyXoe BellecTBO, HO
caM yuéT 3amnacoB, JoOblYa camporesisa U ero MCIoJb-
30BaHUe MMPOM3BOAUTCA B €CTeCTBEHHOM Buje (HaTHB-
HBIH canponess), ¢ MHAPOKUM AUana3oHOM BJIAXKHOCTHU
Y IUIOTHOCTU. B cilefcTBUM 4ero Bo3HUKaeT HEOOXOAU-
MOCTb BECOBOT'O W/HJI 00BbEMHOI0 y4éTa 3JIeMeHTOB
MIOJIIOTAHTOB.

Jlna npoBefeHUA pacyéToB B KaXJOM MOJeJlb-
HOM o3epe (41 03epo) pa3pe3 AOHHBIX OTJIOXKEHUI pas-
JAesieH (110 JaHHBIM JaTUPOBaHUA) Ha [Be YaCTU: BepX-
HiAA — nocyaegHue 100 seT (kak MpOMeXyTOK BpeMeHU
C MaKCHMMaJIbHbIM aHTPOIOreHHBIM IIOCTyIJIeHHeM) U
HIXHAA — nnpoMexyTok 100-300 ner.

Pacuét o0beMHOro KoJi4yecTBa MOTeHINaIbHbIX
MIOJUIIOTAHTOB B HATHBHOM callpoliesie NpOU3BOANIICA
no ¢opmye

M=p_, . ¥ K. @
— IIJIOT-

rge: M - macca sjeMeHTa B 3aJ€XW, T; p, . -

HOCTh CKeJIeTa calpomeseBoll 3ajexu (comepxaHue
CyXOro BelllecTBa B el. o0bema 3ajexu), T/M°% V —
o6beM canpomnesis, M3 K — KOHIIeHTpauus sJjieMeHTa B
cyxol mpobe camnporeJis, I/T.

Jns crangapTysanum 1 yaoocTsa pacuéra oobeM
canponens npuHuMasics 3a 1 m3. KoHueHTparus sJie-
MeHTa B CyXol pobe canponess nojy4yeHa 110 JaHHBIM
aHIUTUYECKUX MCCJIeIOBaHU, KaK cpedHsad BeJid-
YyHa BCeX U3MepeHHUil. IIIOTHOCTb cKejleTa campole-
JIeBOU 3aJieXy fABJIAETCA PacYETHOU BeJTMYMHOM U pac-
cuuThiBaeTcs no popmyJie:

p-(1-@)
PEI{JEL'IT: ’(2)
@-|p, —1j|+1

® — OTHOCHUTEJIbHAsA BJIAXXHOCTD carnporesis, %

p,— IJIOTHOCTb TBEPZOH (a3hl campomnesi, T/m>

OTHocHUTeJIbHAA BJIAXKHOCTh Opajiach 1Mo JaHHBIM
aHAJIUTUYECKUX HCCJeNOBaHUM, KaK CcpedHAA BeJd-
YUHA BCeX M3MepeHUM, IJiA KaxIoil 4acTu paspesa,

rae:

IJIOTHOCTH TBEPOI a3kl carponesis BeJIMYrHa IpsMOo
MPONOPLMOHAIBHO 3aBUCAIIAA OT COJIepPXKaHUs OpraHu-
YeCcKOro BelllecTBa B Ipode, [Jis callponesieii oHa u3Me-
HaeTcq oT 1,4 o 2,7 T M3, 3aBUCHMOCTh HCCJIeOBaHa
MHOTMMM YYEHBIMU, U TpeJioXkeH psaf GopMyJs IJisg
pacuéToB, B aHHOI paboTe ucnoJb3yercs GopMmysia
®unuHa B.A. (OunuH, 1988):

p,=2.58-0016-7 3

rae, I - copmepxaHue OpraHHM4ecKoro BellecTBa B
npo0e, MOJIyYeHHOe IO pe3yJibTaTaM aHaJIUTHYeCKUX
HccJIeJOBaHUI.

OCHOBHBIMM TIOKa3aTeJIAMH, BJIUAKNIIAMHU Ha
BeCcOoBOe cojiepkaHue 3J1eMEHTOB OTeHINaJIbHbIX I0JI-
JIIOTAaHTOB, ABJIAIOTCA: KOHLEHTpalWsA paccYuThiBae-
MOro 3JieMeHTa B Ipo0e, BJIAKHOCTb M 30JIbHOCTh. B
I[eJIOM CofepXaHUe dJIeMEHTOB NOTeHIMaJIbHBIX I0JI-
JIIOTAaHTOB B BepxHel 4acTU pa3pes3a BhIllle, YeM B HIX-
Hell. A u3MeHeHMA BO BJIAXHOCTH M 30JIbHOCTH IOJI-
HOCTBIO COOTBETCTBYIOT IIpeACTaBJIEHUAM O BpEMEHHBIX
npeo0Opa3oBaHUAX B AOHHBIX OCaAKax 03€p, a UMEHHO:
YVIUIOTHEHUIO Ocajika CO BpeMeHeM, AeCTPYKIus opra-
HMYeCKOro BelllecTBa, oOpa3oBaHUe ayTUTeHHBIX MUHe-
pasioB u ap. CpelHue XapaKTepUCTUKHW BepxHel U
HIDKHel yacTell paspe3oB (BiaxHocTs - 82% u 69%);
30bHOCTD — 59% 1 64 % cooTBeTcTBeHHO). CpeHue
pacu€THble BeCOBble COJepXaHUsA 3JIEMEHTOB - IOTeH-
[IUAJIbHBIX NOJUTIOTAHTOB B JOHHBIX OTJIoKeHusAx: Cd —
0.05*+0.05r/m% Hg-0.01 £0.01 r/m3, Pb-3+2.7 /M5

ITpoBeeHO cpaBHEHHE MacCOBOIO COAepXKaHUA
Cd, Hg, Pb, 1151 pa3HBIX TUIIOB U KJIACCOB CaIpoIiesien.
Jl1A Bcex TUIOB canpoliesiell 00beMHOro Beca u3y4eH-
HBIX 2JIEMEHTOB B HIDKHEH 4acTH pa3pe30B BHIIE, U
CBA3aHHO 3TO € OoJIbILIel IIJIOTHOCTBIO U 30JIbHOCTBIO, U
Kak cjefIcTBHeM, OoJblllell KOHIleHTpalel 3J1eMeHTOB
Ha o6peM 1 M3 Tak ke cjieflyeT OTMETUTh 3HAYNTEIb-
HOoe oTJinuMe B MaccoBoM copepxanuu Cd, Hg, Pb B
Ca tune canponesis. B M3yueHHBIX 03€pax MIPOKO pac-
IIPOCTPaHEHHO ayTUreHHoe KapOoHaTooOpa3oBaHuUe,
IIPU KOTOPOM, BCe OCTaJIbHOE BelleCTBO Callpolnesis
(opranuueckoe, MIUHepaJibHOe) pa3y00XKUBAETCA.

Taxk ke poBeJieH CpaBHUTEJIbHBIN aHaJIN3 BeCco-
BOro cojiepxanus sjeMmenToB (Cd, Hg, Pb), nna mon-
HBIX OTJIOXKEHHUIH 03€p, PacloJIOXKEHHBIX B Pa3IM4HBIX
THUNaX ceJUMeHToreHe3a JlJiA Bcex THUIOB CeOUMEHTO-
reHesa, BecoBoe cojepXaHHe H3y4YeHHBIX 5JIeMEeHTOB,
B BEpXHHX 4YacTAX paspe3a MeHblle YeM B HWXKHUX.
Ho cTouT OoTMeTHTh, YTO B YCJIOBUAX KaXJOro THIA
ceJUMeHTOreHe3a ecTb 03€pa, AJIA KOTOPHIX BeCOBOe
cojiepkaHUe HM3yYeHHBIX 5JIEMEHTOB B BepXHel 4acTu
pas3pe3a JOHHBIX OTJIOXKEHMI BHIIIE, YeM B HIXKHeH (03.
SIkoBO - ryMUHBII TUI ceAUMeHToreHesa, 03. Tanarap
6 — apuiHBIM TUN cequMeHTOreHesa, o3. Ilogkosa —
HUBAJIBHBIN TUI CeAUMEHTOreHe3a).

JnA oOLeHKHM IepcreKTUBHOCTH MCCIefoBaH-
HBIX 03€p, KaK MeCTOpOXXAEHUU campoless, MNpoBe-
JleHa OlleHKa KaudecTBa camponessd, Ha COOTBETCTBHUE
TpeboBaHusMm I'OCT P 54000-2010. Campomenu Bcex
HCCJIeJOBaHHBIX 03€p, O BCceM IlapaMeTpaM COOTBET-
ctByet I'OCT P 54000-2010. [To comepxaHuIo TAXKETBIX
METaJUIOB canpollejib OTHOCUTCA K IepBOMY KJIaccy
IIPUrOHOCTHU. «CanpoIesy nepBoro Kjiacca NpurogHo-
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CTU MPUMEHAIOTCA TIOJ] BCE BUJBI CEJTbCKOXO3SHCTBEH-
HBIX KYJIbTYP, B CaJIOBOICTBE, I[BETOBOICTBE, JIECHOM
XO3AUCTBE, TIPU PEKYJIbTUBAIMU IOYB, OTBAaJIOB, OJia-
TOYCTPOKCTBE U O3€JIeHMU TOPOACKUX, B TOM YHCJIE
U PEeKpeaoOHHBIX, TEPPUTOPUH B 103aX, PEKOMEH/I0-
BaHHBIX C YYE€TOM BUJA KYJIBTYPBI, TJIOJOPOAUA Kaxk-
goro otgenbHoro moJAa» (F'OCT P 54000-2010). U3
Yero MOXHO CJieJIaTh BBIBOJ], YTO, HECMOTPS Ha obIee
MUpPOBoOe yBeJsindeHue nocrymienus Cd, Hg, Pb B okpy-
JKaIIy0 cpeqly, YXyAIeHsl KaueCcTBa CalpoIlesieBoro
CBIPBsI HE OOHAPYXEHO.

4. 3aknioueHue

KosimuecTBEHHO OLIEHEHO BpPEMEHHOE H3MeHe-
HHE BECOBOTO M/WJIM OOBEMHOIO IyJIa 3JIEMEHTOB-TI0JI-
groranToB (Cd, Hg, Pb) B pa3pesax canporneseBhix 3ajie-
’Xax M3yYEeHHBIX O3€ep, U MpOBeJeHA OIeHKAa KayecTBa
canponesiesoro ceipbsA 1no I'OCT P 54000-2010. Ilo
COZIEPKAHUIO TAXKEITBIX METAJLJIOB CAPONEITh OTHOCUTCS
K MepBOMYy KJjiaccy mpurogHoctu. CpefqHue pacyéTHbIE
BECOBBIE COIEPKAaHUA 3JIEMEHTOB - IO TEHIINAJIbHbIX MOJI-
JIIOTAHTOB B JIOHHBIX 0TJI0KeHusax: Cd —0.05+0.05 /M3,
Hg - 0.01+0.01 r/m3 Pb - 3+2.7 r/m® [lna campo-
MeJIEBBIX OTJIOXKEHUAX, PA3HBIX TUIOB U KJIaccoB, dhop-
MUPYIOIIUXCA B YCJIOBUAX BCEX THUIIOB CEAUMEHTOre-
He3a (TYMUIHBINA, apuUOHBII W HUBAJIbHBILN), BeCOBOe
cojiepXXaHre U3YYeHHBIX 3JIEMEHTOB, B BEDXHUX YACTAX
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paspesa (nocyeanue 100 yieT) MeHbllle YeM B HUXKHUX.
H3-yero ciedyeT, YTO IpU OOLIMX MUPOBBIX TeHJeH-
I[VAX yBeJIMYeHUA KOHIIEHTpalUWUM TsKEJIBIX MeTaslJIoB
B OKpYy>Xalollel cpefie, KaueCTBO CallpOIesIeBOro ChIpbs
He yXyIIINIOCh.
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