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B 0auH U3 KpUTepMeB 3aluTbl YeioBeKa u 6uocpepbl
OT BO3JeNCTBUA BpeAHblX paKTOPOB — COXPaHeEHMe
ecTecTBeHHOro ¢GoHa paguauuu U 3Konornueckoro 6anatca
OTAENbHbIX PAAUOHYKNUA0B U XUMUYECKNX JIEMEHTOB.

VcxomHoe cofiep:kanme aTUX MapaMeTPOB KIaccuuIrm-
pyeTcs Kak (poHOBOE JIJIs TaHHOW TePPUTOPUU U PETJIaMEH-
THUPYyeTCs KaK KOHTPOJIbHBIE YPOBHH.

[Ipuponmbie sKocucTEMBI B paiioHaX pasMelleHus pa-
JIMAIIMOHHO-OIIACHBIX OOBEKTOB, KaK MPABUJIO, HOABEPKEHBI
BO3/IEHCTBUIO KOMILJIEKCA (DAKTOPOB: MOHUIUPYIONIETO U3y -
YEHMsI, XMMIYECKOTO 3arpsi3HEHMs], TEMIOBOTO cOpoca M T.I.
XapaxTep BO3JEHCTBUSA PAJNAIMOHHBIX W TOKCHYHBIX (DaK-
TOPOB Ha OKPY>KAIOIIYIO CPEy He SIBJISETCS CIelM(pUIecKuM
U BBIPAKAETCSI B CXOJIHBIX OTBETHBIX PEAKIIUSIX IKOCHCTEM.
Orciozia BBITEKAET TPUHIIUAI YHUBEPCAIBHOCTH KPUTEPUEB
OLIEHKY W ITPOTHO3UPOBAHMS TIOCTIEACTBUI BO3NEUCTBUS pa-
JIMAITIOHHBIX U TOKCHYHBIX (PAKTOPOB, a TaK)Ke BO3ZMOKHOCTD
CYMMUPOBaHUS 3D(PEKTOB.

OI11eHKY KOJIOTHYECKOI CUTYaIlNU B PailoHe pasMelleH s
JIEHCTBYIOIIEr0 PaNal[IOHHO-0IIACHOT0 0OBEKTA CIIEYET ITPO-
BOJIUTH KOMILJIEKCHO, YIUTHIBAST XaPaKTEPUCTUKN KaK PaIvo-
AKTUBHOTO, TaK W XUMUYECKOTO 3aTPSI3BHEHUST B COOTBETCTBUHT
C YCTaHOBJIEHHBIMU KPUTEPUSAMU 3alUTHI YEJ0BEKA U OUOTHI.
VIMeHHO Tak OIEHWBAJIU COCTOSHUE OKPYIKAIOIIEN Cpejlbl
B TIpejiesiax 30HbI Habmonenns HayqHo-IponsBOACTBEHHOTO
xomiuiekca ['YII MocHITO «Panon», skciuryaTupyorierocs
¢ 1961 roga. B mporecce paGoThl ClIELUAMICTDI IPEAIPUATHS
MPOBEJIN KOMILIEKCHBIE WCCJIENOBaHKUs TIPOO MOUBbI, CHETa,
BOJIBI U JOHHBIX OTJIOXKEHUI MOBEPXHOCTHBIX BOJOEMOB,
a9PO30JIeil MPU3EMHOTO aTMOC(HEPHOTO BO3/IyXa, OTOOPaHHBIE
B 30He HaGmonerust HITK.

noysbl

O160p NPO6 MOYBBI OCYIIECTBISAIU [0 IPOMUIISIM, OPH-
E€HTUPOBAHHBIM OTHOCHUTEIbHO pactnosnoxenns HIIK mo
CTOPOHAM CBeTa.

Cpennee 3HavyeHue yneabHoil aktusHoct ¥'Cs B npo-
6ax, 0TOOPaHHbBIX Ha MOBEPXHOCTH, cocTabsieT 104 Bk /kr,
Ha ray6une 0,2 M — 4£2 Bk /kr. Takoii ypoBeHb aKTHBHOCTH
00yCJIOBJIEH TIOGATLHBIMU U Y€PHOOBLIBCKIMY BBITIAIEHUSI-
MU U COOTBETCTBYET cpe/iHeMy coziepxkanmio ¥’Cs B mouBax
MOCKOBCKOTO pernoHa.
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B One of the criteria used to measure protection of humans and
the biosphere against harmfulimpacts is the extent to which the
natural radiation level and the balance between the individual
radionuclides and chemical elements is maintained.

The original values of these parameters are recorded as
background levels, which are used as reference.

Natural ecosystems around radiation-dangerous objects
are normally subjected to a number of impacts: ionising
radiation, chemical contamination, thermal release, etc.
Radiation and toxic impacts on the environment are not
specific in their nature and can be traced in the response
reactions of the impacted ecosystems; hence the versatility
principle for evaluation criteria and consequence prediction
Jor radiation and toxic impacts. It also means that these
effects can be summed up.

In order to properly assess the environmental situation
around an operating object that represents radiation danger,
the assessment has to be comprehensive, i.e. take into account
all radioactive and chemical contamination characteristics
corresponding to the stipulated protection criteria for humans
and the biota. This is exactly the method used to assess the
environmental conditions in the monitored area around SUE
STA Radon site in Moscow, which has been in operation since
1961. During the suroeys, Radon specialists analysed samples
of soil, snow, water and bottom sediments form surface water-
bodies, as well as aerosols from near-ground atmospheric air,
all collected in the monitored area around the site.

SOILS

Soil samples were taken using profiles, oriented relative to
the geographic position of the site.

The average specific " Cs activity was 10+4 Bq/kg in soil
samples taken from the surface, and 4+2 Bq/kg in samples
Jfromthe depth of 0.2 m . This activity level is caused by global
and Chernobyl fall-out and corresponds to the average *’Cs
content in the soils of Moscow region.

The average concentrations of naturally-occurring ra-
dionuclides in the soils of the monitored area were as follow:
30+2 Bq/kg for?**Ra, 660+20 Bq/kg for *°K, 40+2 Bq/kg
Jfor 22Th. This corresponds to regional background levels for
the soil andvegetation layer. Maximum specific activity values
were recorded in samples of soil with high clay content.
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CpemHee coziep:kaHrie TPUPOIHBIX PAAMOHYKIINIOB B TOY-
Bax 30HbI HaboneHus: coctaBuio: 2Ra — 30£2 Br/kr,
40K — 660+20 Br/xr, 2?Th — 40+2 Bk /KT. ITO COOTBETCTBYET
pPeTHOHATBHBIM (POHOBHIM 3HAUeHWSIM. MakcuMasibHble 3Ha-
YeHUs yIeJbHON aKTUBHOCTU TIPUPOAHBIX PAJIUOHYKJINIOB
3auKCHpOBaHbI B TPOOAX TOUBBI C BBICOKUM COEPAKAHUEM
TJIMHUCTOM (hPaKITAML.

JlJis OlleHKU CTeneHr XUMUYECKOTO 3arpsi3HEHUs TTOUBbI
WCTIOJIb30BAJIN CJIEITYTOIIIE TIOKa3aTesn: KoahpUImeHT TexXHo-
FeHHOI KOHLEHTpauMK XMMU4ecKoro aementa K (oTnoienue
PeaTbHOTO COZIEP>KAHUS AIEMEHTA B TIOYBE K (DOHOBOMY JIJIsI IaH-
HOI TEPPUTOPMM) U CyMMApHbLiA OKazaTe/Ib 3arpsstenys (Z, ).
Z. pejicTaBseT coboii cyMmy Koa(h(HIMEHTOB TeXHOTeHHOI
KOHIIEHTPAITNH 3JIEMEHTOB U PACCUUTBIBAETCS 110 (hOPMYITe

.. .
L ) X (IR
T D T
rae C, — cozepxanue anementa B mpobe, C o — domosoe
coaepskanue saeMenta, K, — koadduuuent rexHoreHHoi
KOHI[EHTPAIHY XUMUYECKOTO 3JIEMEHTA, N — YUCJIO DIEMEH-
TOB B 1pobe ¢ K >2.

WccnenoBanusi MO3BOJIMIA BBIIETUTh Psifil. BOBMOXKHBIX
AJIEMEHTOB — 3arpsi3HuUTeNNel ouBbl: St > Ba>7Zr > Co >V >
Ni > Zn > Cr > Pb > Cu. [ls151 KasKI0ro 2JIeMeHTa PacCUnTaIN
KO3(PUITEHT TEXHOTEHHON KOHIIEHTPAIIMK BO BCEX TMPo0ax,
OTOOPaHHBIX HA TEPPUTOPUH, BKJIFOUYAST HACETEHHbIE TTYHKTHI
n JjecuandectBa. CrarncTrdeckass 0OpaboTKa 3TOTO MacCuBa
JIAHHBIX TI0O3BOJIUJIA OTIPEIESTUTh CPeIHIE 3HAYEHNST, KOTOPbIe
ObLI TIPE/VIOKEHDI B KauecTBe (POHOBBIX COMEPIKAHMIA TSIKe-
JIBIX METAJLIOB B MOYBAX 30HBI HAOJIONEHNST, KOTOPBIE, B OC-
HOBHOM, OTHOCSITCS K /IEPHOBO-TIO/I30JIUCTOMY THUILY.

The following characteristics were used to assess the
chemical contamination of soil: K , a coefficient that describes
man-caused concentration of a chemical element (ratio
between the actual concentration of an element in soil and
the background level for the region), and Z, a summary
contamination index. Z is a sum of man-caused concentration
coefficients and is calculated using the formula

C-Cp o
where C_ is the concentration of element in the soil, C,, is
the background level of element concentration, K, is the
coefficient of man-caused element concentration, n is the
number of elements in the sample with K _>2.

The surveys have detected a number of possible soil
contaminants: Sr > Ba > Zr > Co >V > Ni > Zn > Cr > Pb >
Cu. For each element, man-caused concentration coefficients
were calculated for all samples taken in the concerned
area, including populated locations and forestries. Through
statistical processing of this data, average values were
calculated, which were then proposed as background levels
Jor heavy metals content in monitored soils, which are mainly
classified as turfy podzolic.

Taking into account the toxicity of chemical elements (the
state standards divide them into three categories depending
on chemical hazard that they represent), the summary
contamination index was calculated and evaluated using a scale
developed as a result of health monitoring of people residing in
areas with various soil contamination levels. The resulting value
of Z was < 8, which means the soils in the area can be regarded
as clean and they can be used without restrictions.

COOEPXKAHWA PAOVNOHYKNINA0B U XUMUYECKMX 2NEMEHTOB B MOYBE 1 B JOHHbIX OTJIOKEHWAX MOBEPXHOCTHBIX BOAOEMOB 30HbI HABJIIOAEHUA
CONTENT OF RADIONUCLIDES IN SOILS AND BOTTOM SEDIMENTS OF SURFACE WATER-BODIES IN THE MONITORED AREA

MouBbl JloHHble OTNOXKeHUA Kputepuu oueHkn
= Soils Bottom sediments Evaluation criteria
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137Cs <2 35 7 10 2 3 9 - -
4K BK/ 370 950 130 660 90 460 560 - -
Kr
22Th Ba/k 20 60 7 40 15 40 - -
226Ra Vg 15 45 6 30 15 22 - -
A;¢¢. 80 180 25 140 20 80 20 - -
Pb ' 15 35 5 25 0,9 5 14 26 32 16
Zn 30 920 10 55 11 17 39 50 100 80
Cu 5 40 10 20 0,8 3 13 27 40 57
Co IE/KE > 5 35 5 15 1,8 3 9 7 50 20
Cr s 30 70 10 45 1,0 8 32 46 50 100
Ni 15 40 5 25 13 6 18 20 80 95
\' 55 125 15 85 1,3 16 50 64 150 130
Mn 3 230 1690 310 850 1,2 50 470 690 1500 690
Sr 110 155 10 120 43 10 95 28 - 450
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CPEAHUE COAEPXXAHUA TOKCUYHDLIX
3JIEMEHTOB B BOJIE MOBEPXHOCTHbIX BOJIOEMOB
AVERAGE CONTENT OF TOXIC ELEMENTS IN SURFACE WATER-BODIES

Knacc YaenbHoe copepkaHue, Mr/n
Xummyeckon | Specific concentration, mg/litre
DNIeMeHT | omacHOCTUN nAakK, mr/n
Element Categqry Cpepee CraHpgapTHOe MPC, mg/litre
of ic)hemijcal Average OTK/IOHeHue
azar Standard deviation
Hg 1,5E-05 1,0E-05 5,0E-04
Be 1 8,0E-06 5,0E-06 2,0E-04
As 6,0E-04 4,0E-04 1,0E-02
cd 1,3E-04 6,0E-05 1,0E-03
Se 1,2E-02 1,0E-03 1,0E-02
Sb 1,7E-04 5,0E-05 5,0E-03
Ni 1,2E-03 3,0E-04 2,0E-02
Ag 2 1,0E-05 1,0E-05 5,0E-02
Co 1,4E-04 6,0E-05 1,0E-01
Mo 1,9E-03 3,0E-04 2,5E-01
Sr 7,0E-02 5,0E-02 7,0
Zn 1,7E-02 7,0E-03 1,0E+00
Cu 2,0E-03 1,0E-03 1,0
Cr 5,0E-03 1,0E-03 5,0E-01
Mn 3 5,6E-02 3,0E-02 1,0E-01
Vv 8,0E-04 2,0E-04 1,0E-01
Fe 6,0E-02 2,0E-02 3,0E-01
Mg 50 4,0 50,0

C y4eToM CTeneHN TOKCHYHOCTH XUMHYECKHX 2JIEMEHTOB
(onn, o l'ocymapcTBeHHOMY CTAHAAPTY, OPA3AEIAIOTCS Ha
TPU KJIacCa XUMUYECKOH OMACHOCTW) PACCUUTAIN CyMMap-
HBIii TIOKA3aTeJlb 3arPsI3HEHNS 1 OLIEHIJIM 110 IIIKaJIe, pa3pa-
GOTAHHON Ha OCHOBE U3YYEHHsI COCTOSTHUSI 31I0POBbsT HACEJIE-
HVSL, IPOSKUBAIOIIETO HA TEPPUTOPUH C PA3JIITYHBIM YPOBHEM
3arpsA3HEHNs HOYBbL 3HauYeHue Z , 0Kaza/och < 8, 3T 103B0-
JISIET OTHECTH TIOYBBI 30HBI HAOJIOEHST K KATETOPHN <JHC-
Tast», UX MOJKHO FICTIONIb30BATh «O€3 OTPAaHNIEHHIT».

BOAA U AOHHDBIE OTNIOMKEHUA NOBEPXHOCTHLIX BOJOEMOB
J17151 KOHTPOJIST BEPTUKAIIBHOTO PACIPeieIEH s PaIo-
HYKJIUJIOB 1 TSIKEJTBIX METAJIJIOB B TOJIIIIE JIOHHBIX OTJIOMKE-
HUH MOBEPXHOCTHBIX BOZIOEMOB 30HbI HAOIOIEHHST OTOMPa-
JIV KOJIOHKH C HEHAPYIIIEHHOH CTPYKTYPOH BbICOTOH 50 cM
U JIEJIMJTU UX TI0 BEPTUKAJIN HAa uHTepBasbl 110 10 cm.
PamyonykananabIil cocTaB JOHHBIX OTJIOKEHUH BOO-
€MOB 30HbBI HaGJIIOJIEHUST TTPEICTABJIEH TIPUPOIHBIMUI M30-
tormamu “°K, %?Th, ?Ra, a Takxke TexHoreHubiM ¥7Cs, cpe-
HSS1 yIeJIbHAsI aKTUBHOCTB KOTOPOTO MeHee 4 Bk /Kr.
Crernenb XUMIYECKOTO 3arPsIBHEHUST JIOHHBIX W TIOWH-
MEHHBIX OTJIOKEHUH OIIEHMBAIN TI0 TEM JKe KPUTEPHSM, UTO
U 1104BbL T1OCITIOMHBII XUMUYECKUIA aHAIN3 TIPo6 TTOKa3all,
YTO CpejiHee COflepyKaHUe TSDKETbIX META/IOB HaXOIWUTCS
Ha ypoBHEe (POHOBOTO. 3HAYEHHE CYMMApHOTO ITOKA3aTeId
sarpsastenns coctasumo < 8. Ilo kmaccudurkanmm xagecTsa
JIOHHBIX OTJIO;KEHUH, OHM OTHOCSITCST K Kiaccy I — «cimabo
3arpsi3HEHHBIE>. A IIPU UCIIOJIB30BAHUY TIOHSITUST «CTAHJIAPT-
HBIX» JIOHHBIX OTJIOKEHUIT ¥ TIPEJJIO;KEHHOM METO/Ie PacyeTa
KpHUTepUeB 3arpsiaHeHust (TyTeM IepecyeTa KOHIEHTPAIUii
3arpsA3HSIONINX BEIECTB B €AWHUIIAX TAKUX OTJIOKEHIII)

BE30MACHOCTb OKPYXXAIOUIEN CPEADI
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WATER AND BOTTOM SEDIMENTS OF SURFACE WATER BODIES

In order to check the vertical distribution of radionuclides and
heavy metals in the depth of the bottom sediments of surface water
bodies in the monitored area, 50 cm tall core samples with unbroken
structure were taken and then split into 10 cm tall vertical intervals.

The radionuclide composition of bottom sediments of water
bodies in the monitored area included naturally occurring
isotopes K, °Th, *Ra, as well as man-made "*"Cs, whose
average specific activity measured below 4 Bq/kg.

Chemical contamination of bottom and floodplain sediments
was evaluated using the same criteria as for the soils. Layer-
by-layer chemical analysis of the samples showed that the average
heavy metals content values are within background levels. The
aggregate contamination indexwas < 8. Accordingto the sediments
quality classification, the monitored soils are classed as category
I — “low contaminated”. Whereas using the notion of “standard”
bottom sediments and the proposed method of contamination criteria
calculation (by converting the concentrations of contaminants into
units of such sediments), their degree of toxicity is defined as “target
contamination level” and does not require any interference.

Foaluation criteria for the contamination of water in surface
water bodies are contained in the current hygienic and environ-
mental protection regulations: maximum permissible concentra-
tions (MPC) and indicative permissible levels for chemical
elements, as well as reference levels of radionuclide concentration.

The total alpha and beta activity in the water of surface water-
bodies of the monitored area measured beneath 0.045 Bq/litre,
which is below the levels stipulated in the hygienic codes.

Elements of first-class chemical hazard (arsenic, mercury,
beryllium) were detected in all samples. Their concentrations

CPEAHWE W MAKCUMAJIbHBIE COQEPKAHUA
TOKCUYHbBIX JJIEMEHTOB B TAJION BOAE
AVERAGE AND MAXIMUM CONTENTS OF TOXICELEMENTS INMELTEDSNOW WATER

Knacc YaenbHoe copepkaHue, Mmr/n
xummndeckon | Specific concentration, mg/litre
DnemMeHT | onacHoCTu nAakK, mr/n
Element Catego.ry MakcumanbHoe | CpepHee MPC, mg/litre
of chemical Maximum Average
hazard

Hg 3,0E-05 1,1E-05 5,0E-04
As ! 2,9E-03 1,0E-03 1,0E-02
Cd 4,0E-05 2,4E-05 1,0E-03
Pb 1,2E-03 2,3E-04 1,0E-02
Se 1,0E-03 2,5E-03 1,0E-02
Sb 2,0E-04 5,3E-05 5,0E-03
Ni 1,2E-03 3,5E-04 2,0E-02

B 2 1,0E-02 3,7E-02 5,0E-01
Ag 1,0E-04 3,3E-04 5,0E-02
Co 2,0E-04 6,0E-05 1,0E-01
Mo 1,8E-03 7,5E-04 2,5E-01
Sr 4,5E-01 1,9E-01 7,0
Zn 8,0E-03 2,0E-03 1,0E+00
Cu 6,0E-03 1,8E-03 1,0
Cr 5,0E-03 1,0E-03 5,0E-01
Mn 3 3,0E-02 1,1E-02 1,0E-01

" 1,8E-03 3,8E-04 1,0E-01
Fe 4,0E-02 2,0E-02 3,0E-01
Mg 6,0 4,6 50,0
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CTeTIeHb X TOKCUYHOCTH OTIpeiesieHa KaK <«IIeJIeBOH YPOBEHb
3aTPsI3HEHTIST>, KOTOPBIH He TpeGyeT BMEIaTe b TRA.

Kputepusmu orleHKN 3arpsi3HEHWsT BOJBI TTOBEPXHOC-
THBIX BOJIOEMOB SIBJISIOTCS ACHCTBYIONNE TUTTIEHUYEeCKIe
7 KOJOTUYEeCKHe HOPMATHBBL TIPEETbHO JOIYyCTHMBIE
kounentparnn (IIJIK) n opuenTrpoBOYHbBIE [OMyCTUMBIE
yposaH (O/1Y) XMMUYeCKUX BEIIECTB, a TaKKe KOHTPOJIb-
Hble YPOBHU COZIEPXKAaHUS PAZMOHYKIINIOB.

CymmapHas anbga- 1 6eTa-akTHBHOCTb BOJbI TOBEPXHOC-
THBIX BOJOEMOB B 30H€ Habmoxenus — Menee 0,045 Bk /i1, uto
HIKE BEJIMYUH, TIPUBEICHHBIX B TMTHEHMYECKHUX TPEOOBAHHSIX.

Bo Bcex pobax 06HapyKEHbI 3JIEMEHTBI IEPBOTO KJIAC-
ca XUMUYECKON OMACHOCTH — MBIIIBSIK, PTYTh, GEPUILITHIL.
Ho ux copep:xanne Ha mopsaxu Hmske [1/IK n coorBeTcTByeT
TpeOOBAHWSAM TMTHEHNYECKOTO HOPMATHBA, YCTAaHOBJIEH-
HOTO JIJIST BOJIBI BOAHBIX OOBEKTOB XO3STHCTBEHHO-TUTHEBOTO
1 KyJBbTYPHO-OBITOBOTO Boztonosib3oBanust. Cpentee comep-
’KaHVe ceJleHa B TOBEPXHOCTHBIX BOJIAX HAXOUTCS Ha YPOB-
He win HesHaunTeabHO npeBbimaet [I/IK. Ho noseimennoe
cojiepsKaHe ceJieHa XapaKTePHO st 0OBEKTOB OKPYKaro-
el cpesibl MOCKOBCKOTO PErMoHa.

KOMNMEKCHAA OLLEHKA COCTOAHKNA BbIBPOCOB

JList iosryuerust nHGOPMAIK 0 BBIGPOCaX TEKYIIETO ToIa
HanboJjiee IIPEACTABUTEIbHBIMU SIBJISIOTCS IIPOOBI CHEIKHO-
ro IIOKPOBa, OTOOpaHHBIE B
MapTe Tiepe]] TassHUeM CHera.
YiuloTHEeHHBINT CHEr B 3TOT
TIEPUOJL COJEPAKUT TIbLJIEBbIE

were orders of magnitude below the MPCs, and well within
the hygienic requirements to waters of potable and domestic
use. The average selenium content in surface water bodies
was within or slightly above the MPC. However, increased
selenium concentrations are characteristic of water bodies
of the Moscow Region.

COMPREHENSIVE ASSESSMENT OF EMISSIONS

The most representative method for obtaining information
about the current emissions are samples of the snow blanket
taken in March before snow thawing. During this period,
compacted snow contains dust deposits accumulated over the
winter months.

Melted snow water was analysed. Analysis of samples taken
in the monitored area during 2005-2006 did not detect any
significant concentrations of man-made radionuclides > Pu, *°Sr
u%Co. The average specific activity of " Cs measured 0.05 Bq/litre,
and the maximum detected value was 0.3 Bq/litre. All of these
values do not exceed interference levels for potable water.

Heavy metals content in water from melted snow was
within the MPCs for waters of potable and domestic use.

This work needs to continue to collect more accurate
material and further elaborate the system of environmental
safety indicators forradiation-dangerous objects and criteria
for assessing their impact on the environment.

CPEAHUE N MAKCUMAJIbHBIE COREPXKAHWNA TOKCUYHDBIX SIEMEHTOB B ATMOCOEPHOM BO3AYXE (MI/M?)
AVERAGE AND MAXIMUM CONCENTRATIONS OF TOXIC ELEMENTS IN NEAR-SURFACE ATMOSPHERIC AIR (MG/M?)

OTJIOKEHU A, HAKOIIJICHHBIC 3a

n. Hoebin 3o0Ha HabnogeHnsa
3UMHUE MECAILbL. Novy district Monitored area
AHaym3y TofiBeprayi Ta- nemeHT CrangapTHoe CranpapTHoe |'|,cchc*:6
ayio Bomy. B mpobax, otob- Element CpepHee OTK/OHEHNe CpepHee oTK/oHeHue | MakcumanbHoe MPpCad
PAHHBIX B 30He HAO/IIOACHNS B GLETE 32/’7;%‘; ALTETER Z:?i%g L)
2005-2006 rozax, He oOHApY-
Be 4,4E-08 1,9E-08 2,5E-08 1,8E-08 6,1E-08 1,00E-05
JKEHbI 3HAYMMbIE COAECPKAHMWA
T Ao Se 2,0E-06 7,0E-07 1,8E-06 7,9E-07 4,0E-06 5,00E-05
2Py, 9Sr 1 9Co, Cpemmsist cd 9,9E-07 5,9E-07 7,9E-07 5,0E-07 2,1E-06 3,00E-04
yiierbias  aktisHoCTh  Cs Hg 5,8E-08 2,2E-08 4,5E-08 1,4E-08 1,1E-07 3,00E-04
cocrapuma 0,05 Bx/m, mMaxcn- As 5,3E-06 1,5E-06 3,3E-06 2,1E-06 6,9E-06 3,00E-04
MasibHOe 3Havenue — 0,3 Br/m. Zn 8,7E-05 3,3E-05 4,5E-05 3,3E-05 7,2E-04 5,00E-02
Bce 111 3nauenus He mpesbl- Pb 4,9E-05 1,7E-06 3,9E-05 2,9E-05 2,6E-04 3,00E-04
HHAIOT yPOBHS BMCIIATC/IBCTEA v 13E-05 4,7E-06 1,1E-05 3,4E-06 1,9E-05 6,00E-04
JUISI IINTHEBOU BOJIBL
cr 4,8E-06 1,3E-06 3,8E-06 1,4E-06 6,6E-06 8,00E-04
Coziep:kaHue  TSKEJIbIX
META/LIOB B TANOH BOAE IO Co 9,0E-07 3,3E-07 4,9E-07 3,6E-07 1,5E-06 4,00E-04
BCEM OJJIEMEHTaM HE€ IIPEBbI- Mn 3,5E-05 1,4E-05 2,4E-05 1,5E-05 6,4E-05 8,00E-04
umaer TT/IK s Bozb! 06beK- Ni 5,0E-06 1,6E-06 4,2E-06 1,2E-06 7,3E-06 1,00E-03
ToB X03’IHCTB%HHO‘HHTLGBOFO Cu 2,8E-05 1,8E-05 1,5E-05 7,8E-06 2,2E-04 2,00E-03
1 KyJIbTYpPHO-OBITOBOTO BOLO~ Ba 1,0E-05 3,4E-06 7,2E-06 3,9E-06 1,7E-05 4,00E-03
ITOJIb30OBaHM 4.
Mo 5,5E-07 2,0E-07 4,2E-07 2,4E-07 1,0E-06 2,00E-02
Pa6oTy HEOOXOANMO TIPO-
JIOJKHTb [l YTOTHEHNS W Sn 2,2E-06 3,6E-07 1,5E-06 7,1E-07 3,0E-06 2,00E-02
HAKOILICHMS MaTephana i sb 1,4E-06 1,1E-06 8,2E-07 7,1E-07 7,7E-06 2,00E-02
JambHeHmel nccae 0BaHII s 1,2E-02 5,0E-03 1,2E-02 3,5E-03 1,7E-02 3,00E-02
CHUCTeMbITIOKa3aTesell  9Ko- Bi 2,5E-07 9,4E-08 1,7E-07 1,0E-07 6,1E-07 4,00E-02
mornyeckoii - GesomacHocTu Mg 3,9E-04 1,8E-04 2,2E-04 1,5E-04 6,1E-04 5,00E-02
PAIMAIHOHHO-ONACHBIX 0Gb- a 6,2E-01 2,2E-01 5,4E-01 1,8E-01 8,6E-01 1,50E-02

€KTOB U KPUTEPHUEB OLEHKU
UX BJUSHUS Ha OKpYyXKa-
IOIIYTO CPezy.

Ne1 2007

* - cpefiHeCYTOUYHasA NpeAenbHO JOMYyCTUMasA KOHLeHTpauua
*- average daily maximum permissible concentration
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