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RADIOISOTOPE INSTRUMENTS: RADIATION SAFETY CONCERNS
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® B Poccum npousBogutca 6onee 40 uc-
KYCCTBEHHbIX PaauoHyKnupoB. 'Cs u
“Co NpMMeHAITCA B MOLUHbIX FaMMa-
ycraHoBKax, ' In, 7°Tm, ”*Se — B npomMbliLL-
NEeHHON AedeKTOCKONMM N MeAULIMHCKON
TeXHuKe, *°Sr, 7Y, “Pm — B AfiepHO-aHANIMTUYECKOI U KOH-
TPONbHO-U3MepuUTeNbHOI TexHuKe, ““Ce, '°Po, 2Pu, 2*Pu,
21Am — B npn6opax TeXHONOrMYeCKOro KOHTPONA, UHdoOp-
MaLIMOHHbIX cMcTeMax, AibiIMou3BeLlaTensx.

Pazuounsoronssie npubopst (PUII), B KOTOPBIX KCIIO/b-
3YIOTCS MCTOYHUKU HMOHM3MUpYyollero usnydenus (M),
HayaJI BBITYCKATh B cepeirHe XX BeKa /7T aBTOMATH3AIII
TIEJTOTO PsI/Ia TPOM3BOJICTB, OTIPE/IENIEHHS TIAPAMETPOB 1 XapaK-
TepUCTUK OTAebHBIX cpel. PUII manuim mmpokoe npuMeHe-
HUe B MeTaJITy PrAY, MAITTHOCTPOEHUH, XUMUIECKOH, JIETKOH 1
TIUTTIEBON TTPOMBIIILIIEHHOCTH, B TIPOM3BOJICTBE CTPOUTETHHBIX
MaTePUAJIOB, METUTINHE, TEOJIOTOPA3BEKE 1 HAa TPAHCIIOPTE.

B xonne XX Beka B Poccun nciorbp30Baioch HECKOJIb-
ko coteH Toicau PUIIL. B nauane 90-x aktusnocts MU
B le(heKTOCKONaX, MPUOOPaxX TEXHOJIOTUYECKOTO KOHTPO-
Jisl, CHTHAJIbHBIX NH(GOPMAIIMOHHBIX CUCTEMAX OCTUTAJIA
500 TBx. Tosbko Ha npeanpusitusax Mockset B 2000 roxy
ncnojb3oasoch 150 000 pagrmoak THBHBIX HCTOYHUKOB.

OCHOBHbBIE BUAbI PUN

Vexozist 13 TIpeobIIaiatoliiero BU/a N3IydeHrsT HCTOYHWKA,
PUII nopaseisiiotes Ha ipubopsi ¢ Y-, B-, OL- 1 HeTpOHHbI-
mu . Kpome ToTO, 1715 MicC/Ie1oBaTeNTbCKUX TIeTIel U OT/ie-
JIbHBIX TEXHOJIOTUI M3TOTAaBIMBAIOTCS HecTaHaapTHbie PUTL

V.G. SAFRONOV, Candidate of Technical
Sciences,
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®  Russia produces over 40 artificial
radionuclides. ’Cs and ®Co are used in
high-power gamma installations; '*In,
70Tm and 7*Se in industrial flaw detection
andmedicalequipment;*’Sr,"’Y and'*Pm
in nuclear analysis equipment and in instrumentation; *Ce,
210pg, 238py, 235Py, and 2*’Am in process control instruments,
information systems, and smoke detectors.

The production of radioisotope instruments, which utilise
sources of ionising radiation, started in mid 20th century with
the objective of introducing automation to a number of indus-
tries, and enabling determination of parameters and character-
istics of certain media. Radioisotope-based gauges have come
into wide use in metallurgy, machine-building, chemistry, light
industries and making of foodstuffs, production of construction
materials, medicine, geological exploration and transport.

As of the end of the 20th century there were hundreds of
thousands radioisotope instruments in Russia. In early 1990s
the summary activity of ionising radiation sources in flaw de-
tectors, process control instruments, and signal information
systems totalled 500 TBq. As of 2000, Moscow businesses
alone used 150,000 radioactive sources.

MAIN TYPES OF RADIOISOTOPE INSTRUMENTS

Depending on their main source of emitted radiation, ra-
dioisotope instruments are divided into Y-, B-, 0t~ and neu-
tron-based sources of ionising radiation. In addition, non-
standard radioisotope instruments are also made for research
purposes and some technological applications.

B /ICTOYHMKN MOHM3MPYIOLEro N3JlyYeHUA NPeAcTaBiAoT 3HaUMTENbHYIO PagnaLMOHHY0 ONacHOCTb, ClefoBa-
TeNIbHO, NPY 06paLLEHN C HUMU HEOBXOAKMO CTPOro cobnioaaTbh TPE6OBAHUA 6e30MaCHOCTH.
Han6onbLuei npoHuKaroLLen CNoCOOHOCTLIO OT/IMYAETCA Y- Y HEMTPOHHOE M3ydeHne. Hanprmep, Ha paccTosaHMmn 120 m
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MOLLHOCTb Y-GOTOHOB B 2 M3B cHUXaeTcA ToMbKo B 2 pa3a. YTobbl NpeaoTBpaTTh BO3AENCTBUE Y-U3NyYeHUs, Heobxoam-
MO OFpaH1YMBaTb BPEMA KOHTaKTa C PafVOHYKIMAaMK, YBENMUMBaTb PacCTOAHNE, MCMOMb30BaTb MOMOLLAOLME SKPaHbI
(Hanpumep, 13 cBMNHLA, 6eToHa, ManooboralleHHOro ypaHa). [ind 3awwmTbl nepcoHana, pabortatowero ¢ W, y-nsnyyatenu
MOMELLAIOT B CMeLyanbHble KOHTEHepPbl, celidbl, 6OKCbI.

HeTpoHHOE n3nyyeHve B3aMOLENCTBYET C AApPaM1 aTOMOB CpeAbl, MepefaBas UM YacTb CBOEN SHepruuv. Takum
06pa3om, Nog AeNCTBYEM HENTPOHOB MHOTME MaTepUasibl CTAHOBATCA PaAM0aKTMBHbBIMU. DGEKTUBHBIMU MNOrOTUTE-
NAMY SHEPTUM HENTPOHOB ABNAIOTCA BOAOPOL, yriepog 1 6op.

[3-n3nyyeHue yrpoxaet B 0CHOBHOM 3peHuto. [o3ToMy BCe onepauum ¢ B-pagroHyKnugamm npoBOAATCA C UCMONb-
30BaHMEM 3aLUTHOrO 3KPaHa UM CreLmasibHbIX OUYKOB.

Y a-pacraga oueHb Hr3Kas NPOHUKalLwan cnocobHOCTb. OfHAKo NpU NonagaHn d-4acTrL, B OTKPbITbIE PaHbl, Xe-
NYAOYHO-KULIEYHBIV TPAKT UKW NEFKMe C NULLEi, BOJOW, BO3AYXOM MOXET NPOV30NTN OTPaBfiIEHUE OpraHM3Ma, pas-
BUTbCA paK LMTOBMAHON Xenesbl 1 apyrue 3abonesaHus. Hanbonee onacHole a-usnydatenu — 2'°Po, 224Pu, 24'Am, 2*Ra.
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B 3aBHCHMOCTH OT aKTUBHOCTHU MPUMEHSEMbIX UCTOY-
HUKOB BBIAEJASIOT 3 TPYNIBI MOTEHIWAJBHON paawaliy-
onnoit omacuoct PUIL. TTpubopsr ¢ MMU, akTUBHOCTB
KOTOpbIX He npesbimaer 185 MDBKk, oTHOCsITCS K TIEPBOH,
¢ axtuBHocThiO 185-1850 MDbBk — k0 BTOpOIi, CBBIIIE
1850 — k TpeTbeii rpyiiie.

Haubosbiee wosmdectBo (87%) pPaginoU30TOIHBIX
mpubOpOB, MPOU3BEAEHHBIX B Poccuu, COMepKUT UCTOY-
HUKH Y-U3JyYeHUs] Ha OCHOBE pamuousoTornoB '¥Cs u
0Co. AKTMBHOCTD 1I€3U€BBIX MCTOYHMKOB B OJHOM IIPH-
6ope Bappupyetcst ot 0,04 Tk (ypoBaemep YP-8M) 1o
370 I'bx (pene I'P-7), kobanbrosoix — ot 0,1 go 1,5 T'Bk.
Takue MNU zammuienst 1-2 o6os04kamMy 13 HeprKaBelo-
el ctanu ToanuHon 0,5—1 MmMm.

MOIIHOCTD  OKCIIO3UIIMOHHOM [I03bl TaMMa-U3JTydeHHsT
(MD/ITN) na moBepxHocTH OsoKa ypoBHeMepoB YP-8 u
YP-8M cocrasisiet 3—10 3B/4, Ha paccTosTHuM 1 M OT TTOBEP-
xuoctu — 0,1-0,2 38/a (MO/II'U yxasana /17151 ICTOYHIKOB,
Haxozsuxcst 6e3 3auurht). [1o creneHy onacHOCTy 3T HpU-
GOpBI OTHECEHBI K TPeTheii rpytire. OnpeeieHHbIi PUCK ITPeji-
CTaBJIsIeT ¥ HEKBATU(DUIIMPOBAHHOE UCIIOJIH30BAHUE J[PYTHX
PUII ¢ y-uznyvarensmu: mwiotHomepos — IITTI-2, TTP-1024,
tosaomepoB — UTY, UTII-495, TOP-1, TOP-3, pene —
I'P-6, I'P-8, PPII-3, PPBT-1, PPII-3M, HefiTpasm3aro-
poB — HC3-200, HC32-400 u apyrux, MO/ITU koTopbix Ha
MOBEPXHOCTH MX 6J10K0B coctasisier 0,8—10 3B/u.

B ucrounukax P-usnyuenus npumensiiorcs *Sr u Y
(axtuBHocTh — 0,02—-2,2 I'Bk), “"Pm u ¥Kr (0,05-50 I'bk),
2471 (0,4—-80 I'Bk) u apyrue paguomnsororsl. It MU 3a-
HIUIIEHB] JTIOMUHUEBOI 060104K0i TosmHol 0,12—0,3 MM.
OHu UCTIOTB3YIOTCST B PEEHHBIX MPUOOpPax ist MOJICYeTa
npenmetoB Ha KouBeitepe (PPII-2), usmepenus Beca u To-
HIMHBI TIOKPBITUI U3 METaJLJIa, PE3UHBI, IIJIACTMACCHI, JIAKOB
(TMM-24024). Vctounuku B-usnyyenus na octose 2*Pu u
TPUTUS CITY>KAT HEUTPATM3ATOPAMU CTATUYECKOTO 3JIEKTPH-
yectBa (AUTI-H-1).

OcHOBHbIE UCTOYHUKH O-paciazna (28Pu, 2°Pu, 2'Am,
ZINp ¥ T.J1.) UCIIOJB3YIOT JJisI W3MEPEHHH COJepKaHuUs
IBLJIM, a9PO30JIEN U PA/IOHA B BO3/LyXe MPEANPUSITHI rop-
HOW, METaJLIypPru4ecKoi, IIeMEHTHOW U JIPYTUX OTpaciei
TIPOMBITILJIEHHOCTH.

Pamnousororns 28Pu u 24! Am ucmosib3yroTcst B u3Belare-
gax peiva (PUJT-1, PU-6M uT.11.), koTopsie B 70-80-e Tompr

Depending on the activity of the source they employ, ra-
dioisotope gauges represent three groups of radiation hazard.
Instruments that include sources with activity level below
185 MBq are regarded as Group I, with activity within 185—
1,850 MBq as Group II, and above 1,850 MBq as Group III.

Most (87% ) of radioisotope instruments that are manu-
Jactured in Russia contain Y-sources based on radioisotopes
B7Cs and *Co. Activity of caesium-based sources in a sin-
gle gauge may vary from 0.04 GBq (level meter UR-8M) to
370 GBq (relay GR-7); cobalt-based instruments — from 0.1
to 1.5 GBq. Such sources of ionising radiation are protected
by one or two shells of stainless steel 0.5-1 mm thick.

Gamma radiation exposure dose rate of level meters UR-8 and
UR-8mis 3-10 Sv/hour on the outer surface, and 0.1—0.2 Sv/hour
at 1metre from the surface (exposure dose rate is given for sources
without protection). The potential hazard level of these instruments
dictates that they be regarded as Group III. Other sources with Y-
emitters — density meters PGP-2, PR-1024, thickness meters ITU,
ITSh-495, TOR-1, TOR-3, relays GR-6, GR-8, RRP-3, RRIVT-1,
RRP-3M, neutralisers NSE-200, NSE-400 and others — may also
represent certain risk if handled improperly, as the exposure dose
level on their outer surface is 0.8-10 Sv/hour.

B-radiation sources employ *Sr and ™Y (activity level 0.02-
2.2 GBq), ""Pm u ®Kr (0.05-50 GBq), *Tl (04— 80 GBq) and
some otherisotopes. Such sources of ionising radiation are protect-
ed by a single aluminium shell 0.12 — 0.3 mm thick. These are used
in relay instruments to count items on the conveyor belt (RRP-2),
to measure weight and thickness of metal, rubber, plastic or lac-
quer coatings (GMM-24024). B-radiation sources based on*’Pu
and tritium serve as neutralisers of static electricity (AIP-N-1).

o-sources (P*Pu, °Pu, *'"Am, >’ Np and others) are mainly
used to measure the contents of dust, aerosols and radon in the air
of mining, metallurgical, cement and other production facilities.

58Py and **'Am are used in radioisotopic smoke detectors
(RID-1, RID-6M etc.). Such detectors were installed in masse during
the 1970-80s on many enterprises, organisations, institutions and
schools. Recently, in Moscow and the surrounding areas there has
been campaign forremoval of these devices as their operation life has
expired. Such instruments are regarded as Group I in terms of their
radiation hazard; they can, however, become seriously dangerous
should the radionuclide-carrying plates in them be destroyed. Spe-
cialists from SUE SIA Radon Moscow have already removed tens of
thousands of smoke detectors for long-term storage as radwaste.

B Sources of ionising radiation represent considerable radiation danger. Corresponding safety measures are there-

fore required to be implemented when handling them.

Y- and neutron radiation have the highest penetrating capability. For instance, at 120 metres the power of y-pho-
tons of 2 MeV is only two times less than on the surface. To prevent the impact of y-emission, the time of contact with
radionuclides needs to be limited, distance increased and radiation-absorbing shields (lead, concrete, depleted ura-
nium) must be used. To protect personnel working with the sources of ionising radiation, y-emitters are placed in special

containers, safes, shells.

Neutrons interact with nuclei of the atoms in the area that they pass through, transferring some of their energy to
these nuclei. Therefore, when impacted by neutrons, many materials become radioactive. Hydrogen, carbon and boron

are all good neutron absorbers.

[B-emission can harm eyesight more than anything else. Hence, all operations that involve 3-emitting radionuclides are

performed using shielded screens or special goggles.

a-emission has very low penetrating capability. However, when a-patrticles get into open wounds, digestion organs or
lungs as a result of intake with food, water or air, the body may become poisoned, and thyroid gland cancer and some other
diseases may develop. Among a-emitters, ?'°Po, **Pu, 2*' Am, and **Ra are the most dangerous.
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YCTaHABIMBAJIICh HA MHOTHMX IPEANPHATHSAX, B OpPraHu3a-
IUAX, MTHCTUTYTAX ¥ IIKoJIaX. B mocename roasr B MockBe
u TToAMOCKOBBE HMIET AEMOHTaK ITHX MPUOOPOB B CBS3U C
HCTedeHneM CPOKa aKCILTyaTannu., Takre mpruOophbl BXOIAT B
MIEPBYIO TPYIITY TOTEHITHAIBHON PaMalliOHHON OTTACHOCTH,
OJIHAKO MPECTABJSIOT CEPhE3HYIO OIMACHOCTb IMPU Pa3py-
HIEHUH TJIACTUH C HAHECEHHBIMU HA HUX PAJUOHYKJIHIAMU.
Crenuamuctsl T'YII MocHITIO «Panon» y:ke BbIBe3M Ha
JUTUTEIbHOE XpaHeHue (KaK PaJOAKTUBHbIE OTXO/IbI) JIECSIT-
KU THICSIY IBIMOU3BEIIATEEH.

NNU ¢ **Pu u tputnem, a takke ¢ 2Pu+*H npume-
HSIOTCST KaK ICTOYHIKY HEHTPOHOB B HEHTPATN3aTOPAX CTa-
tudeckoro ssekrpuuectsa (HPU-5, HPU-6 u T.1., MO/ITU
Ha nosepxnoctu — 70 0,0001 3B/4). B paaronsoTornHbIxX
Braromepax BHII-1, BIITP-1, «<Husa-2», «Heiitpon-3M»
JIEACTBYIOT ILUTYTOHUN-OEPUIIIEBbIe MCTOYHUKK (aKTHB-
nHoctoio 10°—108 HeliTpoHOB B cexyHy). Bo MHOTHX OTpac-
JISIX TIPOMBIIJIEHHOCTU TTUPOKO UCIIOIB3YIOTCS MOJOHU-
Gepuiuiiesble U osoHui-6opubie M.

0CTOPOXHO, BECKOHTPOJIbHBIE UCTOYHUKMN!

PasmonsoTorHble TIPHOOPBI, IPU pasTepMeTU3aIuU UC-
TOYHMKA, MOTYT IIPEICTABJISATH CEPhE3HYI0 YTPO3Y JIJIsI HAce-
JIEHVST M OKpY>Katoteii cpenpl. st mpeoTBpaIeHUsT TAKITX
MHIUIEHTOB HEOOXOIMMO HE JIOMYCKATh HEeCAaHKI[MOHUPO-
BaHHOTO MCIOIb30BaHUsI PAIHOU30TOIHBIX TIPHOOPOB, CTPO-
TO PYKOBOJCTBOBAThLCS TPABUJIAMU WX TIPHEMA, MCIIOJh30-
BaHW:, TIEpelaul, CIaYM ¥ BBIBOJIA U3 IKCILTyaTanuu. Ecan
MOIITHOCTD KCIO3UIIMOHHO 7103561 Ha paccTosgann 0,1 M oT
nosepxHocT Tpubopa mpessiaer 0,000001 38/4, PUIL
HOJIEKUT 00s13aTeIbHOMY y4eTy U KOHTpoJio. B Mockse u
IHonmockoBbe KOHTpOJb Kaskaoro NN, ot uaroroBienms
1o uzossannn kak PAO, ocy1iecTBisieTcs ¢ OMOIIBIO aBTO-
MaTU3UPOBaHHOI cucTeMbl «VCTOYHMK», paspaboTaHHOI
crermanucrtamu I'VII MocHITO «Pazmon». OTa cucrema nH-
TErPUPOBAHA B €JIMHYIO CUCTEMY TOCYIAPCTBEHHOTO yUeTa 1
KOHTPOJISI PAIFIOAKTUBHBIX BETIECTB M OTXO/IOB.

Opnako mocse pacnaga CCCP KoOHTpPoJIb MHOTHX
PUITI 6611 yTepsiH, ¥ B KPYIHBIX TOPOAAX BO3SHUKJIA TTPO-
6s1eMa «6eCX03HBIX» UCTOUHUKOB.

HaubosbInyto omacHocTb nipeacrasisiior PUII ¢ ucrou-
HUKaMH Y-U3JIy4eHUs] — KaK 32 CUeT BbICOKOH aKTHUBHOCTHU
MNUNMN, tak u u3-3a mupororo pacipoctpanenus. Ha teppu-

Sources of ionising radiation that contain *°Pu and tritium, as
well as >3 Pu~+>H are used as neutron sources in static electricity neu-
tralisers (NRI-5, NRI-6, etc.; surface gamma exposure dose rate up
to 0.0001 Sv/hour). Radioisotope moisture meters VNP-1, VPGR-1,
Niva-2, Neytron-3M employ plutonium-beryllium sources (activity
10°—10° neutrons per second). Many industries widely use polo-
nium-beryllium and polonium-boron sources of ionising radiation.

CAUTION: UNCONTROLLED RADIATION SOURCES!

Radioisotope instruments, in case of source leakage, can pose a
serious threat for population and environment. In order to prevent
such incidents it is necessary to sanction the use of radioisotope
instruments, strictly follow rules of acceptance, application, trans-
[er, delivery and decommissioning. If the exposure dose rate at 0.1
metre _from the surface exceeds 0.000001 Sv/hour, such radioiso-
tope instruments must obligatorily be registered and accounted for.
In Moscow and the Moscow region, each source of ionising radia-
tion, from fabrication to disposal as radwaste, is controlled using
the automatic system “Istochnik”, developed by SUE SIA Radon
Moscow. This system is integrated with the national system of state
control and accounting of radioactive materials and waste.

However, after the break-up of the Soviet Union con-
trol over many of these sources was lost, and a problem of
“abandoned” SIRs arose in large cities.

The most dangerous to the public are radioisotope in-
struments that include -emission sources, due to their high
source activity as well as their abundance.

During 1990-2006 in Moscow and the Moscow region,
SUE SIA Radon Moscow specialists discovered dozens of “un-
attended” sources of Y-radiation with dose rate ranging from
0.015 to 0.1 Su/hour.

For instance, in June 1990 in a residential yard in the
Bauman district of Moscow a radioactively contaminat-
ed area was found, which had the exposure dose rate of
0.0011 Sv/hour. After removal of the top soil layer, a metal
cylinder was discovered that had the surface exposure dose
rate of 0.015 Sv/hour. At about the same time, another source
of ionising radiation was detected and neutralised within the
territory of the Semenov Chemical Physics Institute, which
had the surface exposure dose rate of 0.25 Sv/hour.

In August 1990, Radon specialists removed a source of
ionising radiation with exposure dose rate of 1.5 Sv/hour
Jrom the side of the Moscow city ring road.

B B 'Y MocHIMO «PagoH» 0CHOBHble paboTbl MO BbiBNEHUIO 1 06e3BpexuBaHunio W BbINOAHAOT cneumanucTbl
PernoHanbHoro nHGopmaLMoHHO-aHaNUTMYeCKoro LieHTpa 1 LieHTpa TexHonorny npuema, TpaHCMnopTUPOBaHUA Paamo-
AKTUBHbIX OTXOAOB 1 PagnaLMOHHO-aBapUiiHbIX paboT (LieHTp TIT PAO un PAP).

B LleHTpe TMT PAO 1 PAP pa6oTatoT 10 KaHanAAToB HayK. Bce paboTHMKM LieHTpa nmetoT BbiCLuee Unn cpefHee cre-
LmanbHoe obpasoBaHue. Y MHOTVX 601bLUION OMbIT PaboTbl C AAEPHLIMU U PaAUaLNOHHBIMU MaTepranamm: B aTOMHOW
NMPOMbILLIEHHOCTM, BOVHCKMUX YacTAX PagnaLMoOHHON M XMMUYECKON 3alluTbl, BO BPEMA MOUCKa, pa3Beaku 1 fobbium
ypaHa, TMKBMAALMN aBapumn Ha YepHobbiibckon ASC, UCMbITaHWIA AfEPHOro Opy»Kna Ha HoBO3emMeNibCKOM NMONUroHe.

B [n SUE SIA Radon Moscow, main activities associated with detection and neutralisation of ionising radiation sources
are performed by specialists of the Regional Information and Analysis Centre and the Centre for Radwaste Receipt and Trans-

portation Technologies and Radiation Emergency Response.

The latter Centre employs 10 Candidates of Science. All employees of the Centre have higher or specialised sec-
ondary education. Many have a lot of experience in management of nuclear and radioactive materials: in the nuclear
power industry, in the military (radiation and chemical protection units), uranium exploration and mining, Cherno-
byl accident clean-up work, nuclear weapon tests in the Novaya Zemlya testing ground.

BE30MACHOCTb OKPYXXAIOUIEN CPEADI
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Topuu MockBsl 1 MockoBckoit obmactu corpynauku ['YTI
MocHIIO «Pagon» Toabko B 1990—2006 rogax oGHapyKu-
JIF HECKOJIBKO JIECSITKOB «0€CX0O3HBIX» NCTOYHIKOB Y-H3JTy-
yennst ¢ M3/IT'U 0,015-0,1 3B/4.

Hampumep, B uiore 1990 romga Bo aBOpE XUJIOTO [0MA
B Baymanckom paitone MOCKBbI ObLI BBISIBJIEH YYACTOK Pa-
nuoakTuBHOro 3arpsasuenus ¢ MO/ITU 0,0011 3s/4. [Ipu
BCKPBITUM Ouara 3arpsi3HEHUsi OOHAPY)KEH METaJlJImdec-
KUH IUIMH/IP C MOUTHOCTHIO U3JIyYEeHUs HA TIOBEPXHOCTH
0,015 38/4. B aT0 ke Bpemsi Ha Tepputopuu VHcTHTyTA
xumnueckoit pusuku PAH um. H.H. Cemenosa 6b11 06€3B-
pesken UMW ¢ MOATU 0,25 3B/u.

B asrycre 1990 roga ¢ o6ounast MKAJL B 400 M ot Axn-
Ty(pBEBCKOTO TIOCce CcHenuaaucTsl «PamoHas u3BIeKIN
NN ¢ MO/ITU 1,5 3B/4.

B 1995 roxy B moasase goma B JIyYHUKOBOM IIEpEYJIKE,
r/le HaXOMIAch J1abopaToprst Y-1eeKTOCKOITIH CBAPOYHBIX
IIBOB, NPK pasrepMeTusaiu u3 mpubopa seman NN, B
pe3yJIbTaTe 4Yero MPOU30ILI0 PaSHOaKTUBHOE 3arpssHeHue
romerteHs. J[Jist 9KpaHU3aIu MOIITHOTO U3JIyYE€HS COTPY/I-
HUKH JIaGOPATOPUE UCIIOJNb30BaI CBUHI[OBbIE JIMCTHI U K-
nUYHyto Kaaaky. OHaKo akTHBHOCTh GbLIa CHIKEHA TOJBKO
1o 0,0000014 3B/4, 4TO B HECKOJIBKO Pa3 BBIIIE JOMYCTUMO-
ro ypoBas. Crermamuctsl ['YII MocHITO «Pamon» mocie
CJIOJKHOM, KPOMOTIMBON pabOTHI TIO JIe3aKTHBAIIMH TIOMEITIe-
HUS BbIBe3JN Ha jutnTenbHoe xpanerne 101 380 kr PAO.

B 2000 roxy ra repputopun HITO «XnumaBToMaTHKa» B
MYCOPHOM KOHTelHepe OblI OOHAPYIKEH 1e3UeBbIH MCTOY-
nuk ¢ MO/ITU 0,01 3B/4.

beckontponpubie NN naxommim B Mertuiiax, basa-
mmxe, dyexrpocrany, Jliobepiax, CTyIMHO W JAPYTHX TOPO-
JIaX 1 HaceJIeHHbIX TTyHKTax Mockosckoit obactu. OxHa us
KPYIHEHIIIX aBapuHHBIX cuTyaluii mpousonuia B 1989 roxy
Ha [TomosbckoM 3aBojie ITBETHBIX MeTa/LIOB. B pesysbrare no-
najianust uctodrrka ¥'Cs B IIABUJIBHYIO 11€9b 3aTrPsi3HEHHIO
TIO/IBEPIJIUCH HE TOJIBKO TIOMEIEHU 11eXa, HO M YacTh MpUJIe-
TafolIel TeppuTOpUK OBIIEH TITOTIAIbIO 60Jlee 42 ra. 3HaueHNe
MO/ITU nipu stom mocturaio 0,000029 3/4, 06beM 06paso-
BaBIINXCSI PAJIMOAKTUBHBIX OTXO/I0B cOCTaBUI 14,5 Thic. M3,

Ciryyan moTepy UCTOYHUKOB Y-M3/Iy4eHUS OTMEYAIIHCH
1 B IPYTUX POCCHUICKUX pernoHax. Taxk, B ropoxe Cacdono-
Be CMmouerckoit obmactu B 1997 rogy Ha ycaapbe 4acTHOTO
JIoMa OOHAPY/KUJIM 5 CBUHIIOBBIX KOHTEHHEPOB C 1[€3UEBbI-
mu UV, U3 aByX eMKOCTel ObLIN U3BJIEYE€HbI HCTOUHUKH
tuna BITU-2M (oHu XpaHuinch B MOJUITUIECHOBOM I1aKe-
te). Momnocts uznyuenus MU cocrasasmna 0,08 38/4.

B 1998 romy B YeueHckoil Pecrnybiinke, Ha aBToTpacce
I'posHbIii — ApryH, MeCTHbIE SKUTEJH OOHApPYKUIU Oiec-
TANWIA MeTaJTYecKiil nHAp. [Ipy kpaTKkoBpeMeHHOM
KOHTaKTe C HUM 2 9YeJOBeKa MOJYYWUJIU CHJIbHBIE OXKOTH.
[TocTpasaBImUX CPOYHO TOCTABIIIN B MOCKOBCKYIO KITMHUKY,
T7Ie OIHOMY TIPHIIIOCHh AMITyTUPOBATh KucTh pyk. OHY He 3a-
TTOMHUJIA MECTO, T7Ie OCTAaBUJIM ONACHYIO HaXOAKy. MOTIHbIH
VU 6611 o6HapysKeH u 00e3BPeKeH CUIaMU OIIePaTHBHOM
rpynel, chopmupoBantoit u3 cnermanucros MUYC PO,
I'YII MocHIIO «Pagons u MI'TY um. Baymana.

Mera/ummueckuii  muauHAp okazancss WU tuna
TUK-7A-4 ¢ MO/ITU no 4 3B/4. OH MCHOJIB30BAJICS JIJIS
JIy4eBOU TEPAITUU B OHKOJIOTUYECKOM KIMHIKE U TIOCJIe Pa3-
PYIIEHUsT 37aHust GOMBHUILBI TIPU GOEBBIX AEHCTBUSX ObBLI
BBIOPOIIEH Ha CBAJIKY BMECTE CO CTPOUTETHHBIM MYCOPOM.

Ne 2 2007

PagnaunoHHbIn n3Bewatens gbima PUI-1
A radiological smoke detector RID-1

In 1995, in the basement of a building in Lucnikovy lane,
where the laboratory for y weld flaw detection was located at
the time, one source of ionising radiation fell out of the instru-
ment shell, as a result of which the room became contaminated.
The laboratory workers tried to use lead plates and brickwork as
shielding against strong radiation. Howeuver, even then the ac-
tivity level was only reduced to 0.0000014 Sov/hour, still several
times the permissible level. After a long and difficult series of
decontamination measures, Radon specialists finally removed a
total of 101,380 kilograms of radwaste for long-term storage.

In 2000, a caesium source with the dose rate of 0.01 So/hour
was detected in a refuse bin on the Khimavtomatika Plant site.

Uncontrolled ionising radiation sources have also been found
in Mytischi, Balashikha, Elektrostal, Lyubertsi, Stupino and other
locations in the Moscow region. One of the most serious accidents
involving sources of ionising radiation occurred in 1989 on the
Podolsk Non-ferrous Metals Plant. As a result of caesium-137
ingress into the smelting furnace, contamination spread not
only to the shop rooms but also to the surrounding area of over
42 hectares. Exposure dose rate levels reached 0.000029 Sov/hour
and the volume of resulting radwaste was 14.5 thousand m’.

Cases of loss of ionising y-radiation sources have also occurred
in other Russian regions. For example, in 1997, five lead containers
with caesium radiation sources were detected in the backyard of a
private house in Safonovo, Smolensk region. Two of these contained
type BGI-2M sources (they were packaged in polyethylene bags).
Exposure dose rate from these sources reached 0.08 So/hour.

In 1998, in Chechnya, localresidents discovered a shiny metal
cylinder on the motor road from Grozny to Argun. Two people
received severe burns from just a brief contact with the object.
They were urgently brought to a Moscow clinic, where one of
them had to have his hands amputated. The local Chechens could
not remember the place where they had left their dangerous find.
This strong source of ionising radiation was later located and
removed by a special task group consisting of representatives
Jrom the Russian Ministry of Emergencies, SUE SIA Radon
Moscow and the Bauman State Technical University.

This metal cylinder turned out to be a source of ionising
radiation type GIK-7A-4 with the exposure dose rate of up to 4
Sv/hour. It had beenused forradiation therapy in alocal oncology
clinic and during the war was dumped together with other debris.
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