RECORD OF MEETING

Russian-American Workshop on
Collaboration in the Area of Modeling the Consequences of
Liquid Radioactive Waste | njection at the Tomsk Site

ITPOTOKO.I

poccuiicKko-aMepHKAaHCKOro ceMHHapa
110 BONIPOCY COBMECTHBIX paldoT B 00/1aCTH MOJeJIMPOBAHUS NOCIeACTBUIA
3aXOPOHEeHHs KUAKUX PAIHOAKTHBHBIX 0TX0/10B Ha TomcKoili nmiiomagke

Cemunap coctosuics 21-24 mas 2001r. B 1. CeBepcke
cornacHo penienus 10 3acenanus 00beTMHEHHOTO
KOOPIMHAIIMOHHOTO KOMHUTETA 10 OOPAIICHUIO C
PaaMOaKTUBHBIMH OTXOJIJAMU M BOCCTAHOBJICHHUIO
okpyxkaroreii cpeast JCCEM (Tlpara, 13-14 centsaops
2000r.) B cemuHape npuHsUIM yyacTue:

€ AMEepUKAHCKOH CTOPOHBI-

Xatrep Anam Puuapa- Jlaboparopust 3KOJIOTHYECKUX

m3mepenuit, JJIOE

Yuassamc Mapk JleiiBun- Hamonansnas Cesepo-
3anannas Tuxookeanckas JlabopaTopus

Yurun Jxeiime Mapk- CAUK

€ POCCHIiCKOH CTOPOHBI-

KoporkeBuu B. M.- CXK

3yoxoB A.A.-CXK

Psados A.C.-CXK

Cyxopykos B.A .-CXK

Januios B. B.- CXK

Kypoukun B. M.-BHUITUIIT

Tmmuckunii M. JL.-I'uapocnenreonorust
Auiekcanaposa JI.H. -I'uapocneureonorus
3unun A.U. T'eocnenpkonorus

Ho3gusikos C. I1.-MockoBCKUil TOCYHUBEPCUTET
Kuranos A. H.-CeBepckuii TEXHOJIOTHUYECKUI
HWHCTHUTYT

HockoB M. /1. -CeBepckuii TEXHOIOTMUECKHIA
HUHCTHUTYT

Iebt0 HACTOSIIETO CEMUHApPA SIBIJIACH Pa3paboTKa
OOIIKX MMOIXOA0B K COBMECTHBIM POCCHICKO-
aAMEPUKAHCKMM HCCIICIOBAHUSIM B 00JIACTH
MOJICIIMPOBAHUSI ITOCICICTBUIN 3aXOPOHCHHS KHIKUX
pPaIMOaKTUBHBIX OTXOJIOB Ha rmoyimrone CuOUPCKOro
XMMHYECKOT0 KOMOMHATA.

Ha cemunape poccuiickoit CTOpoHOI
MIPEJICTABIICHBI PE3YJIbTAThl MOJICITUPOBAHUS

The workshop was conducted May 21-24, 2001,
in Seversk as agreed to during the 10" Meeting
of the Joint Coordinating Committee for
Environmental Restoration and Waste
Management (Prague, September 13-14, 2000).
The following participated in the workshop.

U.S. Participants:

Adam Hutter, DOE-Environmental
M easurements Laboratory

Mark Williams, Pacific Northwest National
Laboratory

Mark Whitney, Science Applications
International Corporation

Russian Participants:

V.M. Korotkevich, Siberian Chemical
Combine (SCC)

A.A. Zubkov, SCC

A.C. Ryabov, SCC

V.A. Sukhorukov, SCC

V.V. Danilov, SCC

V.M. Kurochkin, VNIPIPT

M.L. Glinsky, Hydrospetzgeologiya

L.N. Aleksandrova, Hydrospetzgeologiya
A.l. Zinin, Geospetzecol ogiya

S.P. Pozdnyakov, Moscow State University
A.N. Zhiganov, Seversk Technological
Ingtitute (ST1)

M.D. Noskov, STI

The goal of the workshop was to develop a
general approach to joint Russian-American
research on modeling the consequences of
liquid radioactive waste injection at the Siberian
Chemica Combine.

During the workshop, the Russian side
presented results from modeling the behavior
of waste in aquifers, as well as short- and



MOBEACHUSI OTXO/I0B B IIACTAX-KOJUIEKTOPAaX,
KpaTKOBPEMEHHBIE U JOJITOBPEMEHHbBIE IPOTHO3HbIE
pacyeThl MATPAIMH 3aTPSA3HAIOMINX KOMIIOHEHTOB
(moxmaznet corpyaurkos BHUITUIIpoMTeXHOIOTHH,
TI'mapocnenreonorun, MocKOBCKOTO YHUBEPCUTETA,
CeBepCcKOro TEXHOJIOTHIECKOTO HHCTUTYTA).
AMepuKaHCKasi CTOPOHA B COOOIICHUSX,
npencTaBieHHbIX A. XartepoM U M. Yubsimcowm,
ITOJIBEJIa UTOTH PaHee BHITIOTHEHHBIX PadOT U
H3JI05KUJIa BO3MOXKHYIO MTOCJEI0BATEIbHOCTD X
JANbHENUIIETO BBIMOIHEHUS.

Y4acTHUKY ceMHHapa MOCETHIIN MOJUTOH
MTOJI3EMHOT0 3aX0pOoHeHUs Xuakux PAO koMOuHaTa,
r7ie 03HAKOMUJIMCH C TEXHOJIOTHEN 3aXOPOHEHUS
OTXOZOB 1 MOHUTOPHHTA COCTOSTHHS T'€0JIOTHIECKOI
CpeIBl.

OTMedeHo, 9To HanboJiee HHTEPECHOH 3a1adei o
TomMckoi mTomaake siBAseTcs MOCTPOCHUE
THUAPOTCOXUMHYECKOM MOJIETIN TIOCIEICTBUM
9KCIUTYyaTaIlH ITOJUTOHA TIO3€MHOTO 3aXOPOHEHHUS
OTXOJI0B, KOTOPast JOJKHA YUUTHIBATh:

CJIOHBIE T€0JIOTO-THAPOT€OIOTHUECKHUE YCIOBUS
paiioHa, SBISIOUIUECS CIIEACTBUEM BEPTUKAIBLHON U
TOPU30HTAILHON HEOAHOPOJHOCTH BOJIOHOCHBIX
TOPH30HTOB M BOAOYTIOPHBIX CJIOEB, HAJTHYIHUE
BO3MOJKHBIX JIUTOJIOTHYECKUX OKOH B BOJOYIIOPaxX U
TEKTOHWYECKHUX HAPYIICHUH, TEXHOTCHHOTO
B3aMOJCHCTBHS OTHOBPEMEHHO PabOTAIOIINX IBYX
IUTOIIA0K 3aKaYKH OTXOOB M BOJ103200pOB
MTOJI3EMHBIX BOJI;

* XUMHYECKHE, PATUALIIOHHbIE U TEPMHUUYECKHE
MIPOLIECCHI, TPOUCXOASAIINE B IIIACTaX-KOJUIEKTOpax B
CJIEJICTBUE PAJUOAKTHUBHOIO pacmaja, peakuui
OCAXICHUSI-PACTBOPEHUS U IpYTUe B3aUMOIECUCTBUS
C BMCHIAIOIIUMHY MTOPOJIAMH U IIPUPOTHBIMU BOJIAMU;

* TUIIOTETHYECKHIE aBapUIHBIE CUTYalllH BILIOTH JI0

HECAHKIIMOHUPOBAHHOTO BHEIPECHHUS B 30HY

HAXO0XKJCHUS PaIHOaKTUBHBIX OTXOHOB.

JI1st co3maHus MOJICITA MUTPAITUH PaTHOAKTHBHBIX
OTXOJIOB B TUIACTE-KOJIJIEKTOPE:

1. TIoATOTOBHTH M YTOYHUTH reO(UITBTPALIMOHHBIC
apaMeTphl HEOJHOPOIHBIX B IIAHE U T10
BEPTHUKAIH BOJOHOCHBIX TOPH30HTOB U
BOJIOYIIOPHBIX CJIOCB C YYETOM PE3yIbTaTOB
MIPOBEICHHBIX pPaHee POCCHHCKO-aMEPUKAHCKUX
HUCCIIEIOBAHUM.

2. CdopmynupoBaTh TPaHUIHBIC YCIOBHS MOJICITH.

3. PemuThb cTanoHapHbIe 1 HECTAIIMOHAPHBIC 3a1a4n
U CPaBHUTH IOIYYEHHBIC PE3yIbTATH C JTaHHBIMH
MOHHTOPHHTA.

4. OrnpenenuTbh OCHOBHBIE ITyTH MUTPAITUH OT
HCTOYHUKOB 3aTrPsI3HCHUS U MIOCTPOUTH MOJCIb IS
HEHTpaIILHOW KOMITOHEHTHI PACTBOPOB.

long-term forecasting cal culations of
contaminant migration (presentations by
representatives of VNIPIPromtechnologiya,
Hydrospetzgeologiya, Moscow State
University, and the Seversk Technological
Ingtitute). The U.S. side, through
presentations by Adam Hutter and Mark
Williams, summarized prior modeling efforts
and offered potential areas of future
collaboration.

Workshop participants visited the Siberian
Chemical Combine liquid radioactive waste
injection site, where they were familiarized
with techniques for waste disposal and for
monitoring the status of the geological
environment.

It was noted that the most interesting task
for the Tomsk siteis the development of
hydrogeochemical models of the

the complex geologic-hydrogeol ogic
conditions, which are caused by vertical and
horizontal heterogeneity of the aguifers and
aquitards, the presence of possible lithologic
windows in the aquitards, the presence of
techtonic disturbances, and the occurrence of
artificial interactions of the simultaneous
operation of two waste injection sites and
water intake wells;

chemical, radiation and thermal processes,
occurring in the aquifers as aresult of
radioactive decay and precipitation
dissolution reactions, and other interactions
with rock and subsurface waters,
hypothetical abnormal situationsincluding
unauthorized drilling into the zone where
radioactive waste is located.

In order to create the radioactive waste
contaminant migration model, the following is
necessary:

Prepare and refine the hydrologic
conductivity parameters of aquifers and
aquitards that are vertically and horizontally
heterogeneous taking into account the results
of previous Russian-American research.
Formulate the model boundary conditions.
Complete transient and steady-state tasks and
compare the results to those obtained during
monitoring.

Determine the main migration paths from the
contamination sources and develop a model
for the neutral components of the solutions.



BhINOIHUTE AOMOTHUTENbHbIE KCIIEPUMEHTAIbHbIE
PaboTHI C LENBI0 U3YYCHHUS XUMUIECKOTO
B3aUMO/ICHCTBHUS PaCTBOPOB C BMEIIAOIIHMH
TOPOJaMH U TIPUPOTHBIMH BOJAMHU.

BBIMOIHATE TOTIOTHUTENBHBIE SKCTIEPUMEHTATLHBIE
paboTHI C TeNTBI0 U3YICHHSI BIUSHUE
PAIHOIUTUIECKUX U TEPMUUIECKUX TPOIIECCOB HA
M3MEHEHHE COCTaBa MUTPHUPYIOINIETO PacTBopa.
BrINoNHUTE TEPMOANHAMUYECKOE MOACIUPOBAHLE
MIPOIIECCOB H Pa3paboTaTh MOAXOIBI K
MOJEMPOBAHUIO C YYETOM KUHETUKH PEaKLUi.
Pa3paboTath crieHapuu U BHITIOJHUTH
MOJETUPOBAHUE TUIIOTETUYECKUX aBapUHHBIX
CUTYyalui ¥ peaOMINTAIIMOHHBIX MEPOTIPHUSTHI.
ITocTpouTh pETHOHATBHYIO TEOXUMHUYECKYIO
MHTPAMOHHYIO0 MOJIETTh palioHa PacTONIOKEHUS
TTOJINTOHA TIOJI3EMHOTO 3aXOPOHEHUS KHUIKIX
paaroakTUBHBEIX 0TX010B CXK.

IMpemioxeHo, 4TOOBI OBIIH BBIITOJIHEHBI CIEIYIONIIE
paboTsI:

IlepBoHayanbHas pa3padoTka pernoHaJAbHOM
CTALMOHAPHOI THAPOre0J0ru4ecKoil MoesIn:

1.

2.

3.

[MoaroToBka U yTo4YHEHUE TeO(QUIBTPAIIMOHHBIX
IapaMeTPOB BOJOHOCHBIX TOPH30HTOB 1
BOJIOYTIOPHBIX CJIOEB C YYETOM HX IIAHOBOU U
BEPTUKAJIHHOI HEOTHOPOIHOCTH.
DopMyTUPOBKA IPAHUYHBIX YCIOBUN
pEruoHaIbHON MOJICIIH.

Pemienue cranonapHo# 3a1auu.

O0ocHOBaHUe THAPOre0JIOrHYeCcKoil
HEeCTAMOHAPOHOIi MOJeTH U NMepPeHoc
HeMTPaJbLHOIr0 KOMIIOHEHTA:

1.

Pemennie HecTalmoHapHOM 3a1a4uu JJ1st
PErnOHANIBHON MOJIENIN B CPaBHEHHE C
pe3yiabpTaTaMi MOHUTOPHHTA.

ComocTaBneHre OCHOBHBIX PaCUETHBIX
0aJaHCOBBIX XapaKTEPUCTHK
TUAPOJIMHAMUYECKOTO MOTOKA C pe3ylibTaTaMu
MOJETUPOBAHUSI.

Omnpenenenne MNOAX00B K MOJESIUPOBAHHIO
MacconepeHoca (Iucrepcusi, aHU30TPOIHUS
MIPOHHUIIAEMOCTH B CIa0OMPOHHUIIAEMBIX CIIOSX U
BOJIOHOCHBIX TOPU30HTaX, BIUSIHUE PA3HULIBI
COJIECO/ICPKaHMS B TUIACTOBBIX BOJAX M OTXOJaX
Ha K03(PGUITUEHTH! GUIBTPAIINH, HAJTHINE
TYIHUKOBBIX B 3aMKHYTHIX TIOD).

IIporao3Hoe MoieIMpOBaHNE HENTPATIbHON
KOMIIOHEHTHI.

5. Complete additional tests with the goal of
studying the chemical interactions of
solutions with rock and subsurface waters.

6. Complete additional tests with the goal of
studying the affects of radiolithic and
thermal processes on the changein the
composition of migrating solutions.

7. Complete thermodynamic modeling of the
processes and devel op approaches for
modeling taking into consideration the
kinetics of the reactions.

8. Develop scenarios and complete the
modeling of hypothetical abnormal situations
and clean-up measures.

9. Develop aregiona geochemical migration
model of the area where the SCC liquid
radioactive waste
injection sites are located.

It was recommended that the following efforts
should be undertaken.

Initial Development of the Regional Steady-

State Hydr ogeological M odél:

1. Preparation and refinement of hydrologic
conductivity parametersin aquifers and
aquitards taking into account vertical and
horizontal heterogeneity.

2. Formulation of the boundary conditions of
the regional model.

3. Completion of the steady-state simulation.

Verification of the Hydrogeologic Transient
Model and Neutral Component Transport:

1. Completion of transient tasks for the regional
model and comparison with monitoring
results.

2. Comparison of the main calculations of the
characteristics of hydrodynamic flow with
modeling results.

3. Determination of the approaches for
modeling mass transport (dispersion,
anisotropy of the permeability in
Layers and aquifers of low permeability,
influence of the differences of salt content in
aquifers on hydrologic conductivity, the
presence of open and closed pores).

4. Forecast modeling of the neutral
components.



Pa3paborka reoxumuyeckoi MojeJIu MUTPALMH:

1. OmnpeneneHre MOIX00B K MOJCIIUPOBAHHUIO
MOBEICHHSI COPOMPYEMBIX M PACIAIAIOLINXCS
KOMITOHEHTOB OTXO/IOB.

2. TloAroroBKa UCXOAHBIX AAHHBIX 0 XUMUYECKOMY
U paIMOXUMHYECKOMY COCTaBY, 30HaJIbHOCTH,
TEMIIEpaType MOA3EMHBIX BOJ, 3arps3HEHHBIX B
TIEPUO]T IKCILTyaTAIlMX TIOJIHUTOHA;

3. PemecHue HecTanMOHAPHON 3a1a4 MUTPAIAN
COpOMpPYEMBIX U pacIaJaroIuXcs KOMIIOHCHTOB
OTXO/JIOB.

Iepenaua moneun:

Anlantanuio peruoHajJbHOM MOJIENH, BBITIOJIHEHHON
Ha 6a3e nporpammbl CFEST (wmm apyroit
COTJIACOBAaHHOMN MPOTPAaMMBI) TSI BO3MOYKHOCTH €€
9KCIUTyaTaIllii Ha KOMOMHATE.

B Omkaiiiee BpeMst pocCHICKas CTOPOHA TOTOBA
MIPEICTaBUTh MPEAJIOKEHHUS TI0 COBMECTHOM paboTe Ha
2002-2003 ¢rHaHCOBEIH TOI, KOTOpPBIE OyIyT
MpeI0CTaBlIeHbl Ha paccMoTpenue 11-ro 3aceganus
CoBMECTHOTO KOOpIUHAIMOHHOTO KomuTeTa (CaHKT-
[erepOypr, Poccus, centsops 2001 1.)

The Record of Meeting was signed

For the U.S. Department of Energy:

A. Hutter
DOE-Environmental Measurements L aboratory

Development of Geochemical Migration
M odel:

1. Determination of the approaches for
modeling the behavior of sorbed and
decayed waste components.

2. Preparation of initial data on the chemical
and radiochemical composition,
distribution, temperature of the subsurface
waters, contaminated during site operation.

3. Completion of the transient task on
migration of the sorbed and decayed waste
components.

Model Transfer:

It will be necessary to adjust the regional
model, developed on the basis of the CFEST
program (or another approved program), for
its potential use at the Siberian Chemical
Combine.

The Russian side will soon be prepared to
submit a proposal for Fiscal Y ear 2002-2003
collaborative work, which will be presented
for approval at the 11" JCCEM Meeting (St.
Petersburg, Russia, September 2001).

For the Russian I nstitutes:

V.M. Korotkevich
Siberian Chemical Combine

V. M. Kurochkin
VNIPIPromtechnologiya

M. L. Glinsky
Hydrosptetzgeologia



