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Decreasing Risk

om LRW=Storéd at FSUEPA

Facility

TCR

Facility state in 2007

(1,09E+23)

Strong dependency on natural impacts

“Mayak”

Facility state in 2015

Risk of dam failure causing radioactive contamination of adjacent
area was fully eliminated. Management controls enabled

Operation

Termination of RW discharges, predecommissioning efforts

100% of water surface was capped, lens of contaminated ground
water was confined.

Staged water surface capping at V-9 reservoir

(lake Karachay)
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O6ocHoBaHue GezonacHocTH Ha 6a3e reoUNbLTPaALUMOHHBIX e
U reoOMMrpauMoHHbIX Mopene#n sogoéma B-9

POCATOM

O6nacTu mogennpoBaHns
panoHa BnuaHua B-9

(o] 1e pew: 3apaun:

GEON-3D

==\
7 oe N\

a/

/| Monens GEON-2D (160 xa?) — 0BocHosamme rpasurmmix

YCNOBMA NOKANLMOR TPexMepHoR mogenn GEON-3D
Mogens GEON-3D (47 ow?) — KOHCOPBATHBHLIR NPOTHOY
(#a nepwon 300 net) murpaumm *Sr or B-9

W OUBHKA CROPOCTH PaIrpy3xM B p Mmwensx (6ea yweta
IANEPRIN TPEUMHOBATLIMK NOPOAAMM)

Mogens 1/99 (0,9 xw?) — paspaborka meTona
MOAENUPOBAHMA 30PN *SI TPEUWMHOBATLIMK
nopogaMu

Mogens paitona B-9 (5.4 ') — peLesne NpMKNagHex
IAN8Y A UENER YNPABNSHKA DEXMNMOM NAKBIAALIM
BOQOEMA-XPAHNNMLL

Mogens xpanunuuwa B-9 (0,34 ow’) - ouenxa sumoca
St ua xpaswmnua B-9 nocne ero KoHCepsaLmm
Mogens GEON-3DM (160 xw”) — NporHoa muwrpaumm *Se

or B-9 ¢ yvatom P ThiMM
(wa 25 v 300 ner)




Progress at the Techa Cascade of Water Reservoirs
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Before the FTP NRS:

Inevitable dam failure resulting in a major
radiation accident

* 30,000 ha - flooded areas;

¢ 10,000 ha — forest lands;

« 20,000 ha — framlands;

¢ 200 km of roads;

* Over 62,000 people residing in the flooded
zone;

* Estimated cost > 10 bIn RUB.

Crparenecxuit Mactep-nnan

DelLeHiA NPOBEM TeueHCKOro

xackaza 8o0ewo8 OMYT1 «M10 «Mass
VACXOQHbIE NONOXEHHSA 1 KPATKUE PE3yNLTATH!
(CMI TKB-1), 56 crp.

Crparenwecini Mactep-nas
PelleHHS NpoBNew TeNeHTHOr

xackana sogoesios OYT] «[10 «Masior.
Ocwoseie pesynerarei

(CMN TKB-2), 162 crp.

CTPATETMYECKWI MACTEP-MNAH
PELEHUA NPOBNEM

TEYEHCKOIO KACKAQA BOAOEMOB o
YT «NO «MASK» Crparerweckmi Macrep-nnan

‘pelienus npoinem TeveHcoro

VTOTOBA OTHET ackac soaceics Y1110 i,

V1 OBOCHOBLIBAIOUIME MATEPVANS! VATOroBR OTe W 050CHOBKIBAILLG MATEPWANL!
=ML (CMIN TKB-3), 423 crp.

Endurance tests at facilities

treating TCR water and non-
process LRW discharged into
TCR Weir sills at bypass channels

Left Bypass
Channel

Treatment facilities for
process low-level LRW

Upgrading hydroengineering structures

<ight Bypass
Channel

Combined sewer system

Tarcha Rivai

Reconstruction of the terminal dam




Tech River 'R'eTmefdgiation, SEP‘21008-2011:

Muslumovo village

B Cleanup activities covering 4
areas inside the floodplain (2
km)

» Contaminated floodplain
was confined with the use
of clayey and capillary
intercepting layers;

» River bed stabilization
using quarry fill thus
excluding flooding in case
of extreme flood conditions;

» tree and shrubbery
plantings.

B Resettlement of 603 households

B Area clean-up (850 buildings and structures, 32 km of networks, household waste
disposal)

B The area was given the status of “reserve lands”
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Scientific Justificatio
1.-System for facility-level
subsurface monitoring (OMSN)
covering industrial sites and the

adjacent areas of FSUE “PA
“Mayak” and JSC “UECC” run by

FSUGE «Hydrospetzgeologiya» Mantorng
2. Evaluation of environmental
Impacts produced by facilities
3. Integrated assessment of nuclear | <= | IEE0N |
legacy facilities (KIRO)
4. Assessing radiation induced —
Impacts on the environment

5. Inventorying nuclear and radiation
hazardous facilities and
performing

. RW initial registration
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Conservative Estimates {0 eOv@Lﬁt@wﬁa&EﬁvifOnmentalﬁamage

due to RW in Situ Disposal

Characteristics of the area affected Selecting reference biota species
by radiation impacts produced by
a nuclear facility
L

N 72

T T T MWUHWUCTEPCTBO I'IPMPD}],H[:IX PECYPCOB W 3KONOr1
Estimating dose rates for reference animals and plants poccmcron sErERALIK v
cnymGa no lpmrmp::;}momwpunry OKpYWAWER cpegel
> P
Estimates are checked against limits PEKOMEHAAUWN 5218820~
* 1 mGy/d formammals, vertebrates and scots pine
* 10 mGy/d for plants (excluding scots pine) and invertebrates
OueHka paguaumot M4YECKOro Bo3aencTBUA

Ha 06LEeKTEI NPUPOAHOI cpeabl NO AaHHbLIM
MOHWTOPUHra paguaLoHHON 06CTaHOBKU

No
Dose rates exceed the

limits?

Damage is deemed to be equal . .
gel to “0” 2 Death of biota species

e

Damage assessment

OBHUHCK
2015

The study showed that environmental damage at “PA “Mayak” site was not equal
to O in two cases only, namely, the lake Karachay and lake Staroe Boloto.

Radiation impacts associated with other facilities produce no environmental
damage!
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Environmental Daa'e:’ __arac‘gﬁ"ay Case’STudy

* In 2015, integrated environmental assessment was completed for lake Karachay which
preceded the capping campaign and involved zooplankton and phytoplankton studies.
Findings: high levels of radioactive and chemical contamination found in lake did not cause

the extinction of biological communities
« Damage assessment for riverside biota:

Safe level, mGy/day Dose rate, mGy/day
species
10

0.01-75
1 0.2-210

1 0.01-72
1 0.01-100
Flying insect 10 0.02-76

1 1-340
Tree/pine 1 0.05-43
Grass 10 0.02-52

Findings: Environmentally safe levels set for biota exposure were exceeded at V-9
shoreline (lake Karachay) of up 30-50 m width.
Surface area covered in research - 6-10 ha, damage cost estimates < 65 min RUB.
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Decision on the Fi Staihégét‘riateg-yﬁ‘i;gts

Attainment: RW

www.ibrae.ac.ru

“Legacy” RW

Yes Consistent with criteria set for No S
A\ RW location and origin? “esorainoo
-
Justification of ratios
Storage facility RW retrieval
mothballing
Collective effective Collective effective
dose rate < dose rate N PUCK
Potential exposure < Potential exposure ..,.;‘:
risk risk R
1 1 II I ==
Costs + overall
potential environmen | Costs
tal damage ¥
1L 1
.
0COBbIE
Yes No PAZMOAKTHBHBIE
All ratios are met? 0TX0AbI
\ 4 \ 4

Retrievable RW
(should be retrieved and
Nati

Non-retrievable RW
(in situ disposal)
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Meeting the dose criterion: max(E
te[0;T]

Vienna, 2011.

= Specific Safety Guide No. 23 "The Safety Case and Safety Assessment for Disposal of
Radioactive Waste", IAEA, Vienna, 2012.

pube) < 10

= SSR-5 “Disposal of Radioactive Waste” Specific Safety Requirements, IAEA, 2011.
= Specific Safety Guide No. 14 "Geological Disposal Facilities for Radioactive Waste". IAEA,
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n UFD: Results

‘ 1,00E+09

Retrievable RW

= Postponed
decision (RW are
held in long-term
storage facilities)

Pending retrieval

1,00+08 e ¥ o ¢ Faciliies holding non-
retrievable RW and LRW

g HO0ED7 PR geological disposal
g ' ,00E406 . facilities
8 ¢$
S  1,00E+05 L)
£ A * A Long-term storage
3 100604 ® o 0 o o PY facility, decision on RW
® (LN ..' o categorization was
= 1006403 @ .. " o) o ° ] postponed
o o dApged °°® %% o $ o

1,00E+02 o

1,00E+01 PY ® ® Retrievable RW storage

o %07 ® o facility
1,00E+00 o
1940 1950 1960 1970 1980 1990 2000 2010 2020
Year of commissioning
Non- :
: Postponed Retrievable
Total retrieva .
decision RW S RW
ble
Number of
RW
110 13 4 93
Storage
Facilities
% 100 99.94 0.04 0.03
UECC, Ozersk Branch
FSUE of Biophysics Institute,
“PA Rezhevsk m
« Administration
(Ozerny)

I Mayak”

and disposal




1. Wide use of modern radiation risk and environmental damage
assessment methodologies, as well as application of radiation risk
management methods and radiation monitoring systems can be considered
as a key element of successful implementation of UFD activities performed
under NRS federal target programs (state customer-coordinator — the State
Corporation “Rosatom”).

2. The next step is taking the stock of lessons learnt during the
iImplementation of federal target programs activities and other efforts
associated with environmental restoration, environmental damage
evaluation and mitigation in UFD and other regions of the Russian
Federation.
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= Thank you for your attention!




