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Background

During uranium mining and processing, workers may be internally
exposed from inhalation of radon progeny, inhalation of aerosols
containing long lived alpha activity, and exposed externally to gamma
rays emitted from the ores, process materials, products and tailings.
World annual uranium production in 2015 was nearly 55 975 tU
(Uranium 2016: Resources, Production and Demand - A Joint Report by
the Nudear Energy Agency and the International Atomic Energy Agency).
With the current interest in nudear power, there has been an increase
in uranium exploration and also in the development of new uranium
mining and processing fadilities in many countries. As a consequence,
the numbers of workers in uranium mining and processing may increase
substantially within a few years. With this in mind, the International
Atomic Energy Agency (IAEA) has proposed the development of an



UMEX - Upes

« Ina  pabOTHMKOB  aTOMHOW  OTpacnu
CYLLECTBYET HECKONbKO 6a3 OaHHbIX, w -
coaepXawmx  WMHopmaumo O  go3ax
npodeccmoHaribHoro obfiy4yeHus Kak Ha
MeXOyHapoaHOM, TaK U Ha HauMOHanbHOM
ypoBHe (/IHpopmauuoHHas cuctema no
npodpeccrnoHanbHOMy obny4denuto, ISOE)

 AHanorn4yHble CUCTEMBI Obinun
paspabotaHbl Ons  onTMMu3auum 003
o0fy4yeHna nepcoHana B MeOUUVHE W
npombliwinieHHocTn (ISEMIR)

* VIHdopmaunoHHas cucrtema No == @
npogeccroHanLHoOMy 00ny4YeHunto B o
\6/paHoLl06b|Barou4eM NPOMBbILLSTEHHOCTH
bifla paspaboTtaHa B UENAX W3Y4YEHUS

OO30BblX  Harpy3ok paboTHMKOB  npu
nobbiie n nepepaboTke ypaHa BO BCEM
Mupe



UMEX — TpeboBaHuA K NPOEKTY

BaxHble TpeboBaHuA n Heobxogmmasa nHpopmauuns:

— OXxBaTUTb Kak MOXHO OornbLle paboTHUKOB 13 ypaHoaobbiBatoLLEN OTpacin 13
caMblIX pasHbIX obnacrteun

— Hy>XXHO nmeTb MHpopmMaLuio 0 BUAe OeATENLHOCTU U XapaKTepe BbIMNOSIHAEMOU
paboThl

— Heobxogmmo 3HaTb OCHOBHbIE NPUHLWMNbI, NCMNOJ1b3yeMble MNMpn nposeaeHn"
AO3NMETPNHECKOIO KOHTPOJIA U pacCyHeTEe XapPaKTeEPNCTUK O6J'Iy‘—IeHI/IFI N o3

— Cobpatb MHdopMaunto o0 4o3ax, rnosly4eHHbIX Mo nyTam obryyeHums,
XapakTepHbIM a1 paboTHMKaA

— B npeane xenartenbHo 3HaTb OCHOBHOE pacnpeaeneHne ao3bl

— CDI/IKCI/IpOBaTb ba3oBble MEXaHU3Mb KOHTPOJA, NPUMEHAEMbIE OJ1A
onTMMn3aumnn 0O030BbIX HAlrpy30K



UMEX — NpoekT, OrpaHn4vyeHna v PeweHus

« KOHOUOEHUUAJIbBHOCTb - KkpawHe 3Ha4yMmMoe OrpaHuMyYeHue, MNOCKOSbKY
npegnonaraeTcs nony4veHue TOJTbKO 0006LLEHHON MHpopmMauun,
NCKMNIoYatloLwen Hanmyne nepcoHarsrbHbIX JaHHbIX.

« MTIPOCTOTA MUCHNOJIb3OBAHUA - gna obecnedyeHns  nonyyeHusa
MaKkCcMMarbHO OOSbLIOro KonmMyecTBa OTBETOB, HEOOXOAMMO OpraHM3oBaThb
BO3MOXHOCTb 0brnerd4eHHoro n dbICTPOro BBoga AaHHbIX fierkum (UHade bbi He
roJ1y4UsioCh)

« HECKOJIbKO BA3 JAHHbIX MO OO3AM — ncnosnb3yemble HaunoOHaNbHbIM
PEryrnaTopoM 1 UCnonb3yoLline gaHHble odonumanbHOro 4030BOro permcrpa

- BAPUATUBHOCTDb - coueTaHume pasnuyHbiX CrocoboB CTpyKTypusauum
BBOOAMMbIX [OaHHbIX: BbiMagawlime MeH, WHMOPMALMOHHbIE BKIagoK W
OTKPbITbie pOpMbI A1 BBOAA TEKCTA

 PA3JIINMHBIE METOOUKU PACHETA [0OO3 - nonyydeHuMe Kak MOXHO
bornbluero oobema nHpopmaLum No MeTogMKamM KOHTPOMSA N pacyeTa 03



UMEX — CBogHasa nHdopmauus

* lccnegosaHMe npegocTtaBuMnO cpe3 AdaHHbIX Mo go3am 3a
2012 kaneHOapHbIV roa

* [lony4yeHbl OaHHble NO paboTHUKamM Cc 36 AEUCTBYHOLLUX
npegnpuaTun

« CyMMapHO oxBa4yeHO npom3BoacTtBo 58 344 T ypaHa, unu
npnonmnantenbHo 85% MMUPOBOro NPomn3BoOaCTBA.

« OOOOLIEHHBIE AaHHbIE MO A03aM nony4eHbl oT boree yem 30
000 paboTHMKOB



KonuyecTtBO pabOTHUKOB Ha
onpenerieHHbIU BUA AeATeNbHOCTU
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UMEX — Pe3ynbsraTthbl

* YpaHogoObiBawowass  NPOMBbLIWUNEHHOCTL  MOXET  ObITb
OXapakKTepu3oBaHa, Kak oTpacnb, B KOTOpou obnydyeHue

PabOTHMKOB XOpPOLUO KOHTPOSNMPYETCHA, a [03bl OCTAlOTCHA B
OONYCTUMBbIX Npeaenax.

« CpegHne po3bl 0ObIMHO ObiMK MeHbwe 5 M3B/roa, a

MakcumanbHaa wHOMBMAyanbHaaA p[gos3a cocTtaBuna 16,5
M3B/roa.

o [lna 6bonbluen 4Yactu nepcoHana Ago3bl obin HUXe 2 m3B/rof



CpeaoHue n makcumMarnbHble 003bl Ha
onpenerieHHbIU BUA AeATeNbHOCTU
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Pa3buBKa cpegHuX 403 MO NyTAM
o0ny4YeHus n npeanpuUATUAM
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[Mpumep ucnonbsosaHua UMEX: Bbicokas
A03a N KOPppeKTUupyrLwie mepbl

* [lepBble pe3ynbraTtbl UCCeOOBaHUA BbIABUIIM MaKCUManbHYHO
no3y B 31 m3B/rog;

« AHanu3 gaHHbIX Nokasan go3y B 30 M3B ramMma-mnanyyeHums.

 KomaHga UMEX nocuyuTtana, 4to nHgpopmaumna o BENUYMHe O03bl
Obina HEKOPPEKTHOW, nocneagytouiee paccregoBaHue
PEerynaTopomMm u onepartopomM noaresepanno, YTo AaHHble UMenu

NoOO3PUTENBbHbBIN XapaKkTep, U Nosly4eHne 4YernoBeKOM Takonm 03
OblJ10 HEBO3MOXHO.

* IHanBmayanbHble A03bl ObINIM CKOPPEKTUPOBAHbLI PErYNATOPOM B

LlensaX KOPPEKTHOro OTpaXeHust YCPEeAHEHHOro 3Ha4YeHusi no
rpynne paboTHUKOB ONA raMmmMa-usnyvyeHus



Mpumep ncnonbsosaHna UMEX:
pa3nuyHble [030Bble pacnpeaeneHus

 Jlo30Bble pacnpeaerieHnsa CUNbHoO 3aBUCAT OT Bbibopa
pabo4en rpynmnbl U OT TOro, KTO B HEE BXOOUT

» Takas BapnabenbHOCTb pacnpeneneHnst ctaBut Bonpoc oo
MCNOSIb30BaHUN HOPMAarbHbIX CTAaTUCTUYECKUX METOAOB ANS
NHTEepnpeTauum gos.

* Takke MOXET BO3HUKHYTb BOMNPOC 00 MCNOMNb30BaHUM
cpedHen Oo3bl U 0 TOM, KaK onpeaenstoTca padboyme rpynnsol.



HeoOny4yeHHblIe pabOTHUKMN

Dose Histogram (mSv/y)
° HeKOTOpble npeanpnatna UMerT

3Ha4YnTEeNIbHOE DOJSbLUMHCTBO
paboynx ¢ Jo3amm B AnanasoHe
0 - 0,5 m3B/roa

e CymTaroTCca NN OHU
paboTHUKamMn, noaBepriMmncs
00ny4YeHuto, nnun aTo PpaboTHUKMY,
He rnoaBepratoLmecs
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PasnuyHble pacnpeneneHnsa B paboyeu rpynne

« Pabouas rpynna (I'CY), kak oxungaetcs, byaet ogHOPOAHOM MO COCTaBy U
yCrnoBmamMm obrnyveHus

* YacTo BMOHLI MHOXECTBEHHLIE NepecevyeHns NMHUN rpadouKkoB 403
« CKopee Bcero, ato byayt noanM C pasHbIM  XapakTepom pabdoThl
(KOHTponep — 3adDONLLIKK)

HopmupoBaHHasa ructorpamma nos ans
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UMEX — Cneayrowume sTanbl

* Otyer no UMEX BkntodeH B OT14yeT no 6esonacHoctn (SR-
100):PagnaunoHHaa 3awmTta nepcoHarna Ha nNpou3BOACTBE
no gobblye u nepepaboTke ypaHa

« MATATO cTpemMunTca aKkCcTpanonupoBaTth AaHHble HA OyayLlee
BpeMS, 4YTOObl OUEHWUTb [O030Bble TPeHdbl MO YypaHOBOM
NPOMBbILLIIEHHOCTMN.



UMEX 2.07?

» [lpegnonaraerca, 4to A03bl 00OMNyyYeHUs paboOTHUKOB Ha
ypaHoBbIX pyaHuKax oyayTt cobupatecsa MATAT3O ¢ 2019 roga

« OTO CTaHeT exXerogHbiM MNpPOLIeCCOM, U Mbl HaJEEeMCH, 4TO
OaHHble OyayT nepepaBaTbCA B 3NIEKTPOHHOM  dOOPME,
aHanorndyHoun ISOE

* Hmxe npmBoguTca MHoOpMauua No AaHHbIM, KOTopble 6yayT
cobunpaTtbcs



| Cnrp;rate Information

Country®

State*

Organisation Name*
Address*

Contact Details*
Person completing®
Position®

Email contact*
Phone contact®

Oper‘atinn information

Operation Name*
Location™®
Type of Mining**
Type of Leaching™*
Type of Purification**
Type of Drying**

Average Proces Plant Feed Ore Grade/Liquor
Concentration (unit)®

Ore tonnage/Liquor Volume through process

plant

Production™

End Product**

Operational stage*®*

Environment’

Staff Numbers

Occupationally exposed workers®

Occupationally exposed contractors not
already included in above®
Non-designated workers®

Total®

UMEX — UHdopmauuna o npeanpuaTun

{If Combination/Other!

{If Combination/Other!

:If Combination/Other*

{If Combination/Other*

Tonnes U Equivalent per \,fearq

Numeric

Numeric

Numeric

Numeric

Well field/Leachate
concentration into plant (i.e.
feed to resin columns)

Only include if contractor
numbers not already included
in total Occupationally
exposed workers

Workers not classified as occupationally exposed (i.e. admin, camp staff)



UMEX - lNoaxon K MOHUTOPUHTY

* [loppoOHble cBegeHUs Mo NoaxXoA4amM K MOHUTOPUHTY N KOHTPOSIO 0bny4YeHns no
Pa3NMYHbIM NYTSM 00y4YEHUSA U O TOM, BbIYUTAETCA NN paanaLMoHHbIN OOH

Monitoring Approach
External Exposure - Gamma

Monitoring Approach** R RS R If Combination/Other?
Mininum Detectable Level’ )
Monitoring Methodology** | If Combination/Other
Background subtracted** :

Inhalation of Radon Decay Products (RDP)
Monitoring Approach** If Combination/Other"
Mininum Detectable Level’ )
Monitoring Methodology** | If Combination/Other
Background subtracted** ;i

Long Lived Radioactive Dust (LLRD)
Monitoring Approach** 12 If Combination/Other?
Method for determining radioactivity** | If Combination/Other
Mininum Detectable Level’ )

b |

Radon retention in sample if appropriate’ %
Monitoring Methodology** | If Combination/Other
Background subtracted**
Biological monitoring/Internal Dosimetry** 225 If Combination/Other1




UMEX — Pac4yeT go3bl

* [NogpobHasa nHMopmMaLKna O KNOYEBLIX acrekTax pacyeta [03bl, BKK4Yas
KO3(pPUUNEHTLI Mnepexoga M UCMOoMb30BaHWE KIMHOYEBbLIX OOMYLLEHUMN,
TaKMX KaK pa3mMep 4YyacTtuy 1 ncrnosnb3oBaHne gaktopos 3awmntsl CA3

Dose Calculation
Occupancy time** BEEEEE R If Combination/Other”

External Exposure - Gamma

Conversion factor if used”
Inhalation of Radon Decay Products (RDP)

Determination of RDP directly or equilibrium
factor**

Specify if not listed”

Particle sizing of RDP if used®
Long Lived Radioactive Dust (LLRD)

Particle size** | If Combination/Other’

Solubility factor** i Combination/Other?

. _ . . 2
Uranium, actinium and thorium chain

Respiratory Protection Factor used for PPE** If Combination/Other




Radiation Controls
External Exposure - Gamma

i{Details’
Details*
Details’
Details*
Details*
Details*
Details*

3 Details®

Mining controls (select major controls)*=*

Processing controls (select major controls)**

Inhalation of Radon Decay Products (RDP)

Mining controls (select major controls)*=*

UMEX - a

Processing controls (select major controls)**

paguaumMOHHbIW a
KOHTPOINb

- Details*
Details*
Details*
Details®
Details*
Details®
Details*

:1Details’

Long Lived Radioactive Dust (LLRD)

Mining controls {select major controls)*=*

‘1 petails
Details*
Details*
Details*
Details*
Details*
Details®

HDetails

Processing controls (select major controls)**

Special Controls in the Event of an Incident

o Details®
Details*
Details®
Details*

Details®

Mining controls/actions (select major contrals)**

Processing controls/actions (select major controls)*

2

2

Details®

{Details




UMEX — lononHuUTenbHbIU KOHTPOJb

o OOWMe agMUHUCTPATMUBHBIE MEpPbl KOHTPOMSA 3a pagnaLMoHHON
0e30nacHOCTbIO

Auxillary Controls

Radiation induction®

Radiation Training’

Designated vs non-designated”

. 1
supervised and controlled areas

. . 1
Contamination controls

QA systems’

Record keeping’

Radiation Staffing”

Emergency Response Plan’

. 1
Restricted release Zones




UMEX — OnpocHuUK — [laHHbIe no go3e
paboyeun rpynnobli

« PaboTHMKM penatca Ha paboume rpynnbl  (MPOU3BOMbLHO) B
COOTBETCTBMM C OMNpeaeneHHbIMU Kateropusamm paboTbl WU
YNCNEHHOCTbLIO NepcoHana

o [Ina kKaxgon paboyen rpynnbl cpegHee M MakcumaribHoe
3Ha4yeHne, a Takke KOIddPUUMEHT npeobpa3oBaHMs OdaHbl MO
KaXkgomy nyTtu obrnyyeHunst otaenbHoO N BCEM BMECTE.

« TamM, rge 9TO BO3MOXHO, 3anpaluuBatoTcsl [OdaHHble No
CTaHOapTHOMY OTKIIOHEHWUIO, npegnonaraeMomMy pacnpeneneHuto
n KoapdunymeHTam npeobpasoBaHUs

 KonnyectBo nepcoHana B Kaxaoom Aumana3oHe ¢ warom B 0,5
M3B/rogq MO CyMMapHOM A03e M MO Kaxaomy nytu obnyyvyeHus
TakXXe 3anpawimBaeTca anga paspaboTkn ructorpaMmmel No go3am



3akKknwyeHue

* [lepBoHa4vyansHoe uccnegosanHne UMEX npegoctaBuno cpes
No AaHHbIM O [Oo03ax obnydyeHunsi pabOTHUKOB, 3aHATbIX B
ypaHoBOU NpombllunieHHocTu B 2012 roay

« OxBar cocTtaBun  npubnuamtenbHo 85%  MUPOBOIro

Npon3BoACTBa ypaHa

e 3HayeHus no3 COOTBETCBYIOT

MeXOyHapOAHbIM

pekoMeHaaumsaM, 4YTO npeacrtaBnder cobon NO3UTUBHYIO

MUPOBYIO MPaKTUKY.

 PesynbraTbl MpoeKkTa BKITHOYEHb
6e3onacHocTn (SR-100)

B otyer MAIA

O Mo
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National Registry for

Radiation Workers.

by the National Institute for Radiological
Protection, Chinese Center for Disease Control
and Prevention (CDC). This is a test version
available for downloads at the official web-site of
African ALARA Network (AFAN) Full story »

IAEA Helps Bosnia and Herzegovina Strengthen Occupational

Radiation Protection

Bosnia and Herzegovina has a well-built
infrastructure for protecting its approximately
3,000 workers who are exposed to radiation as
part of their jobs, according to the conclusions of
a recent Occupational Radiation Protection
Appraisal Service (ORPAS), the second to be
hosted by a European country. Full story »

The First NORM Webinar Held by IAEA: Development of a
Regulatory Framework for Naturally Occurring Radioactive

Material

The series of NORM webinars will address the
different aspects of proper worker protection in
industrial activities involving NORM, including
regulatory framework, realistic dose

assessment, role of Technical Support
Organisations, and involvement of stakeholders.
The very first webinar will provide an overview of

the regulatory framework for proper control of occupational exposure,
consistent and pragmatic approaches for the management and
regulation on NORM. Full story »

Now Available: Two New IAEA Safety Guides on Radiation

Protection of Patients and of Workers

How can workers be
protected from natural
radiation? (PHOTO ESSAY)

The Information System on
Occupational Exposure in
Medicine, Industry and
Research (ISEMIR)

Occupational Radiation
Protection Appraisals
(ORPAS)

Publications

Posters

Personal Online DosImetry Using

computational Methods
(PODIUM)

Events & Meetings

23-27 September 2019,
Denver, Colorado

Important dates of NORM IX

Contributed abstracts:

abstract submission deadline

UHpopmayoHHanA ceTb NO
paguaLlMOHHOMU 3aluUTe
nepcoHana

[lepBas cCblNIKa B NOUCKe
“IAEA ORPNET”

goto.iaea.org/orpnet/




ORPN ET

MHbopMaLuMOHHAss OHNIaMH CeTb, CO34aHHaA B LUeNsX NPoABMMEHMS MoAxo[40B MO
ONTUMM3ALUUN PaANALMOHHOM 3aLLUTbI NepcoHana.

 naBHbim 06pa3om OpPMEHTUPOBAHA Ha TeMy pPaAAMALUMOHHOW 3aLUTbl MEPCOHana,
npeaocTaBnAa AocTyn K:
* MunpoBbiMm 3HaHUAM / 06meHy nHbopmaumen,
* [NobanbHbIM, PErMoHasbHbIM W HAUMOHANbHbIM CeTAM (CNeuuanmnsnpyoWmnXca Ha CcUcTemax
pagMauMOHHOM 3aWMTbl NEPCOHANa).
* [lonb3oBaTesb TaK}Ke MOXET HAUTU MHPOPMALUIO O:
o MpeacroAawmx meponpmATUAX, NOCBALWEHHbIX PaAMaLMOHHOM 3aLluuTe nepcoHana,
o MocnegHnx nybamkaumsax,
o COoBMECTHbIX NPOEKTAX,
o HarnagHble MTHOOPMALMOHHbIE MaTepuaibl U HOBOCTM.

* ORPNET peanusyetr no3nTmMBHbIE NPAKTUKWU, COOAENUCTBYET MPUMEHEHUIO MNPUHLMMNOB
ALARA, noppaep»kmBaet OOMEH OMbITOM, U e€e [AeATeNbHOCTb HanpaBAeHa Ha
npeaoTBpaweHmne aybanpoBaHmnA AeATe/IbHOCTU Ha HAaLUMOHA/IbHOM N MeXAyHapOoaHOM
YPOBHAX.



ORPNET

CeTn MMpPOBOro ypoBHA

MexayHapoaHas NHPopmMaLMOoHHanA
cuctema no npodeccmoHabHOMY
06nyyeHunto(ISOE)

 MexayHapoaHas NHPopmMaLMOoHHanA
cuctema no npodeccmoHaibHOMY
obnyueHuto B MeaNLVHE,

npombillneHHOCTM U nNpu nposeaeHmnu

nccneposaHuin (ISEMIR)

* WHPopmauUOHHaA cucrtema
npodeccmoHaibHOMY  0b6ayuyeHuto
YpaHO[o6bIBalOWEN  MPOMbBILNIEHHOCTU
(UMEX)

PermoHanbHble cetu

AFAN (African ALARA Network)

RECAN (The Regional European and Central Asian ALARA
Network)

ARAN (Asian ALARA Network)

REPROLAM (Red de Optimizacion de Proteccion
Radiolégica Ocupacional en Latino América)

EAN (European ALARA Network)
ENA (The European NORM Association)
EMAN (European Medical ALARA Network)

French regional Radiation Protection Officer’s networks
(CoRPAR)

ESOREX (European Study on Occupational Radiation
Exposure)

EURADOS (The European Radiation Dosimetry Group)



3akKknwyeHue

 HoBoctn o UMEX nyonukytotca B pamkax ORPNET

« OPRNET He orpaHnymnesaetca UMEX n arpernpyet HoBeuLlune
OaHHble, CBA3aHHble C pagnayMoHHOU 3allMTOU nepcoHana,
ALARA, nNpuMMEHEeHMemM UHCTPYMEHTOB ONTUMU3aLUN W

OnadpepeHUnpoBaHHOIO nogxoaa
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