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Introductions

Jeff Frey, U.S. Department of Energy, Head of the
U.S. Delegation, welcomed everyone to the meeting
on behalf of himself and Dave Geiser (DOE
Headquarters).  He mentioned that the collaboration
at this meeting will help the users at U.S.
Department of Energy (DOE) sites across the
country.  He thanked Tom Guteman, DOE
Savannah River, and Susan Wood, Savannah River
Technology Center (SRTC), for hosting the
meeting.

Susan Wood, Vice President and Director,
Savannah River Technology Center, welcomed the
Russian delegation and attendees on behalf of the
Savannah River Site and the U.S. attendees.  She
mentioned that the Savannah River Site was the first
site in the U.S. to empty and close a waste tank.

Terri Stewart, manager of the Tanks Focus Area
Technical Team, extended a welcome to the Russian
delegation.  She described the Tanks Focus Area
(TFA) and how it relates to the objectives of the
workshop.

Rem Lyubtsev thanked the TFA for hosting the
meeting and introduced the Russian delegation.  He
noted that the problem being discussed is
particularly important to Russia, which has
accumulated a large amount of waste during nuclear
production.

Roger Gilchrist, workshop coordinator, reviewed
the agenda and proposed the objectives of the
meeting were to:
1. discuss the activities involved in retrieval in the

U.S. and Russia
2. discuss the technical difficulties facing both

countries in achieving acceptable retrieval for
processing and disposal

3. discuss the options being evaluated by both
countries.

The participants concurred and agreed to add an
additional area of interest to the agenda: chemical
decontamination or cleaning.

<klmibl_evgu_ aZf_qZgby

>`_n Nj_c� >_iZjlZf_gl Wg_j]_lbdb KR:�

]eZ\Z ^_e_]Zpbb KR:� \uklmibe k ijb\_lkl\b_f

mqZklgbdZf \klj_qb hl k\h_]h bf_gb b hl bf_gb

>wc\Z =Zca_jZ �rlZ[�d\ZjlbjZ >W�� Hg hlf_lbe�

qlh \klj_qZ ihfh`_l ihevah\Zl_eyf

>_iZjlZf_glZ Wg_j]_lbdb KR: gZ
ij_^ijbylbyo Dhfie_dkZ� Hg ih[eZ]h^Zjbe

LhfZ =mlfZgZ� KZ\ZggZ Jb\_j� b KxaZg <m^�

L_ogheh]bq_kdbc P_glj KZ\ZggZ Jb\_j� aZ

hj]ZgbaZpbx \klj_qb�

KxaZg <m^� \bp_�ij_ab^_gl b ^bj_dlhj
L_ogheh]bq_kdh]h P_gljZ KZ\ZggZ Jb\_j�

\uklmibeZ k ijb\_lkl\b_f jhkkbckdhc

^_e_]Zpbb b Zf_jbdZgkdbf mqZklgbdZf \klj_qb

hl bf_gb ij_^ijbylby KZ\ZggZ Jb\_j�

L_jjb KlxZjl� jmdh\h^bl_ev l_ogbq_kdhc

]jmiiu Ijh]jZffu ih _fdhklyf�ojZgbebsZf�

\uklmibeZ k ijb\_lkl\b_f jhkkbckdhc

^_e_]Zpbb� HgZ jZkkdZaZeZ h Ijh]jZff_ b h lhf�

dZdh_ hlghr_gb_ hgZ bf__l d p_eyf \klj_qb�

J_f Ex[p_\ ih[eZ]h^Zjbe Ijh]jZffm aZ

hj]ZgbaZpbx \klj_qb b ij_^klZ\be jhkkbckdmx

^_e_]Zpbx� Hg hlf_lbe� qlh h[km`^Z_fu_

ijh[e_fu hq_gv \Z`gu ^ey Jhkkbb� lZd dZd

y^_jgh_ ijhba\h^kl\h ijb\_eh d h[jZah\Zgbx
[hevrh]h dhebq_kl\Z hloh^h\�

Jh^`_j =bedjZckl� dhhj^bgZlhj \klj_qb�

jZkkdZaZe h ih\_kld_ ^gy \klj_qb b hij_^_ebe

ke_^mxsb_ p_eb k_fbgZjZ�

1. h[km`^_gb_ jZ[hl ih \u]jmad_ hloh^h\ \
KR: b Jhkkbb

2. h[km`^_gb_ l_ogbq_kdbo ljm^ghkl_c�

klhysbo i_j_^ h[_bfb kljZgZfb� ^ey

j_r_gby ijh[e_f \u]jmadb hloh^h\

3. h[km`^_gb_ jZaebqguo \ZjbZglh\ \u]jmadb
hloh^h\� ijb_fe_fuo ^ey h[_bo kljZg

MqZklgbdb ij_^eh`beb ^h[Z\blv d ih\_kld_ ^gy

_s_ h^bg \hijhk� Z bf_ggh� obfbq_kdZy

^_aZdlb\Zpby beb hqbkldZ�

Technical Presentations

Alexander Shvedov described VNIPIET as a
multipurpose institute in St. Petersburg engaged in
research and design activities across the nuclear fuel
cycle.  Main areas of work for the institute include
research and design for waste processing,
decommissioning of facilities, and serving as chief
designing entity for radiochemical facilities in

Khh[s_gby ih l_ogbq_kdbf \hijhkZf

:e_dkZg^j R\_^h\ jZkkdZaZe h[ bgklblml_

<GBIBWL \ KZgdl�I_l_j[mj]_ dZd h

fgh]hijhnbevghc hj]ZgbaZpbb� aZgbfZxs_cky

gZmqgufb b ijh_dlgufb jZajZ[hldZfb ih \k_fm

y^_jghfm pbdem� Hkgh\gu_ gZijZ\e_gby
^_yl_evghklb BgklblmlZ \dexqZxl \ k_[y

jZ[hlu \ h[eZklb i_j_jZ[hldb hloh^h\�



Russia.  He provided an overview of tank retrieval
and decontamination in Russia.  They use a staged
process.  First they characterize the tank and its
waste; then they dissolve and treat the waste often
using spray ejectors, hydromonitors, and
hydroelevators; then they either vitrify or grout the
waste or deep well inject it; and finally they clean
and repair the tanks.  Their goal is to reach less than
5 microRoentgens/hour after decontamination.  As
one of the scenarios, they study what it would take
to create a “greenfield” where the tank was.  They
do not consider this a feasible option.  There are no
plans to grout tanks in place in Russia, as was done
at Savannah River.

^_aZdlb\Zpbb b ijh_dlbjh\Zgby ij_^ijbylbc \

Jhkkbb� Hg jZkkdZaZe h jZ[hlZo Jhkkbb \ h[eZklb
\u]jmadb hloh^h\ b ^_aZdlb\Zpbb� JZ[hlu

ijh\h^ylky ihklZ^bcgh� KgZqZeZ hloh^u \

_fdhklyo oZjZdl_jbamxlky� aZl_f jZkl\hjyxlky

b \afmqb\Zxlky ijb ihfhsb kljmcguo

w`_dlhjh\� ]b^jhfhgblhjh\ b ]b^jhwe_\Zlhjh\�

AZl_f hgb hkl_deh\u\Zxlky� p_f_glbjmxlky beb
aZdZqb\Zxlky \ ]em[bggu_ kehb ihq\� ihke_ q_]h

ijh\h^blky hqbkldZ b j_fhgl _fdhkl_c� Ihke_

^_aZdlb\Zpbb \ _fdhklyo ^he`gh [ulv g_ [he__

� fbdjhj_gl]_g \ qZk� DZd h^bg ba kp_gZjb_\�

jZkkfZljb\Z_lky \ZjbZgl ij_\jZs_gby f_klZ

ojZg_gby hloh^h\ \ �a_e_gh_ ihe_�� < Jhkkbb g_
ieZgbjm_lky p_f_glbjh\Zlv _fdhklb gZ

ij_^ijbylbb� dZd wlh [ueh k^_eZgh \ KZ\Zgg_

Jb\_j�

Yuri Belikov talked about the Chelyabinsk RT-1
facility. In their 50 years of operation, they have
accumulated a huge amount of waste. Currently,
they have 90 tanks at the site, with volumes ranging
from 300 cubic meters to 1500 cubic meters.   Some
of the waste tanks generate hydrogen and methane;
these have an off-gas system installed.  Some of the
tanks generate high temperatures; new tanks have
been built and the waste in the old tanks have been
sluiced out to lower temperatures.  He described the
various techniques they have developed for tank
waste handling and tank remediation.  One
technique is to use a series of violent chemical
reactions (he referred to it as chemical “explosions,”
although he pointed out that no explosions occur) to
clean and decontaminate tanks.  They have cleaned
several tanks so far.  They have been using
vitrification to solidify their waste, although they
are currently considering a cold crucible induction
melter, which can be remotely removed and has
fewer problems with corrosion.

Xjbc ;_ebdh\ jZkkdZaZe h aZ\h^_ JL�� \

Q_ey[bgkd_� < l_q_gb_ �� e_l lZf gZdhibehkv

h]jhfgh_ dhebq_kl\h hloh^h\� < gZklhys__
\j_fy gZ aZ\h^_ gZoh^blky �� _fdhkl_c h[t_fhf

hl ��� ^h ���� dm[bq_kdbo f_ljh\� < g_dhlhjuo

_fdhklyo h[jZam_lky \h^hjh^ b f_lZg� ihwlhfm

lZf mklZgh\e_gZ kbkl_fZ ]Zahhqbkldb� < ^jm]bo

_fdhklyo hlf_q_gh ih\ur_gb_ l_fi_jZlmju�
ihwlhfm [ueb ihkljh_gu gh\u_ _fdhklb� Z

klZju_ _fdhklb \afmq_gu ^ey ihgb`_gby

l_fi_jZlmju� Hg lZd`_ jZkkdZaZe h jZaebqguo

f_lh^Zo h[jZs_gby k _fdhklyfb� H^bg ba

f_lh^h\ aZdexqZ_lky \ ijh\_^_gbb Z]j_kkb\guo

obfbq_kdbo j_Zdpbc �hg gZa\Ze bo
�obfbq_kdbfb \aju\Zfb�� ^ey ^_aZdlb\Zpbb

_fdhkl_c� Ih^h[guf h[jZahf [ueh

^_aZdlb\bjh\Zgh g_kdhevdh _fdhkl_c� >h

gZklhys_]h \j_f_gb ^ey hl\_j`^_gby hloh^h\

bkihevah\Zehkv hkl_deh\u\Zgb_� gh k_cqZk ^ey

wlh]h jZkkfZljb\Z_lky bg^mdpbhgguc ieZ\bl_ev
k oheh^guf lb]e_f� dhlhjuc fh`_l

^bklZgpbhggh m^Zeylvky b bf__l f_gvr_

ijh[e_f k dhjjhab_c�

Vladimir Skuratov discussed the Tomsk facility,
which served to obtain plutonium dioxide, collect
radioactive waste from the entire chemical combine,
and treat and dispose of that waste.  The main
distinction from MAYAK facility is that this plant
relays on a different method for disposal: deep well
injection. They have remediated 20 of their 36
tanks, inspected them, and put them back into
operation.  One of the chief challenges has been the
high organic content of the waste.  Another
challenge has been the pinpoint “lesions” on the
bottoms of the tanks caused by corrosion.  These are
difficult to locate and plug because of the
configuration of the tanks.  Another problem has
been waste released to open containers.  They are
working with VNIPIET to solve this problem.

<eZ^bfbj KdmjZlh\ jZkkdZaZe h Lhfkdhf

ij_^ijbylbb� ]^_ hkms_kl\ey_lky ijhba\h^kl\h
iemlhgby� ijh\h^blky k[hj jZ^bhZdlb\guo

hloh^h\ kh \k_]h obfbq_kdh]h dhfie_dkZ�

i_j_jZ[Zlu\Zxlky b aZohjZgb\Zxlky hloh^u�

=eZ\guf hlebqb_f hl F:YDZ y\ey_lky lh� qlh

^ey aZohjhg_gby lZf bkihevam_lky aZdZqdZ

hloh^h\ \ ]em[bggu_ kehb ihq\� ;ueh
j_Z[beblbjh\Zgh� hkfhlj_gh b ih\lhjgh

aZims_gh \ wdkiemZlZpbx �� ba �� _fdhkl_c�

=eZ\ghc ijh[e_fhc y\behkv \ukhdh_

kh^_j`Zgb_ hj]Zgbdb \ hloh^Zo� >jm]hc

ijh[e_fhc y\behkv \hagbdgh\_gb_

�gh\hh[jZah\Zgbc� gZ ^gbs_ _fdhklb \
j_amevlZl_ dhjjhabb� Bo ljm^gh h[gZjm`blv ba�

aZ dhgnb]mjZpbb _fdhklb� LZd`_ hloh^u qZklh



ihiZ^Zxl \ hldjulu_ dhgl_cg_ju� Kh\f_klgh k

bgklblmlhf <GBIBWL hgb iulZxlky j_rblv
wlm ijh[e_fm�

At the urging of the U.S. Delegation, Alexander
Shvedov provided additional information on the
hydromonitor, hydroelevator, and steam ejector
mentioned in previous presentations.  He noted that
intellectual property issues would prevent him from
providing a full description, but that he was able to
discuss the general principles.   Basically, the
hydromonitor acts much like a high-pressure
sluicer.  The hydroelevator is the Russian version of
a U.S. jet pump.

Ih ijhkv[_ ^_e_]Zpbb KR: :e_dkZg^j R\_^h\

ij_^hklZ\be ^hihegbl_evgmx bgnhjfZpbx ih

]b^jhfhgblhjm� ]b^jhwe_\Zlhjm b iZjh\hfm

w`_dlhjm� h dhlhjuo reZ j_qv \ ij_^u^msbo

^hdeZ^Zo� Hg hlf_lbe� qlh g_ fh`_l ^Zlv ihegh_
hibkZgb_ mklZgh\hd� Z lhevdh h[sb_ ijbgpbiu

bo jZ[hlu� lZd dZd wlZ bgnhjfZpby y\ey_lky

bgl_ee_dlmZevghc kh[kl\_gghklvx� < p_ehf�

]b^jhfhgblhj jZ[hlZ_l dZd fbdk_j ih^ \ukhdbf

^Z\e_gb_f� Z ]b^jhwe_\Zlhj y\ey_lky jhkkbckdhc

\_jkb_c kljmcgh]h Zf_jbdZgkdh]h gZkhkZ

Eloy Saldivar discussed Savannah River Site
activities with tank waste retrieval.  They have 51
high-level waste tanks in four types.  They have
managed to close a tank (Tank 20) and are
beginning the closure of another (Tank 17).  For
Tank 20, they encapsulated the remaining sludge
with 2 feet of grout, covered this with dry grout,
then capped with wet grout.  They then filled the
tank with controlled low-strength material
(engineered backfill).  The dome was filled with
low-bleed water material of 2000 psi grout, and the
risers were filled with a combination of reducing
grout and 5000 psi grout.

For Tank 17, they had more sludge, 10,000 gallons,
10 times what was in Tank 20.  Limited space for
water additions required them to find alternative
ways to clean out the tank.  They used an air
diaphragm pump with a 40-ft head at 120 gallons
per minute.  They used inhibited water to move the
sludge to the stationary pump with extended arms.
On Monday, September 22, 1997, they started
pouring grout on top of what sludge was left.

Wehc KZev^b\Zj jZkkdZaZe h \u]jmad_ hloh^h\ \

KZ\Zgg_ Jb\_j� LZf bf__lky �� _fdhklv q_luj_o

jZaebqguo lbih\� Bf m^Zehkv aZdhgk_j\bjh\Zlv

h^gm _fdhklv �� ���� Z k_cqZk hgb iulZxlky

aZdhgk_j\bjh\Zlv ^jm]mx _fdhklv �� ���� <

_fdhklb �� hgb aZebeb hklZ\rmxky imevim
[_lhgguf keh_f lhesbghc � nmlZ� k\_jom

iheh`beb kmohc [_lhg� Z aZl_f hiylv \eZ`guc

[_lhg� AZl_f aZihegbeb _fdhklv gbadhijhqguf

fZl_jbZehf �bg`_g_jguc [Zjv_j�� DjurdZ

_fdhklb [ueZ aZiheg_gZ \h^guf jZkl\hjhf
[_lhgZ ^Z\e_gb_f ���� psi� Z ijhoh^db
[_lhgguf jZkl\hjhf ^Z\e_gb_f ���� psi.

< ���c _fdhklb gZoh^blky �� ��� ]Zeehgh\

imeviu� qlh \ �� jZa [hevr_� q_f \ ���c�

ihwlhfm ihlj_[h\Zehkv gZclb Zevl_jgZlb\gu_
kihkh[u ^_aZdlb\Zpbb wlhc _fdhklb� K wlhc

p_evx bkihevah\Zeky ^bZnjZ]fZevguc gZkhk

ijhba\h^bl_evghklvx ��� ]Zeehgh\ \ fbgmlm�

>ey ih^Zqb imeviu \ klZpbhgZjguc gZkhk

bkihevah\ZeZkv bg]b[bjh\ZggZy \h^Z� <

ihg_^_evgbd� �� k_gly[jy ���� ]h^Z� gZqZeky
aZeb\ [_lhgZ gZ ih\_joghklv imeviu�

Cavannaugh Mims and Dirk Van Hoesen presented
retrieval activities at Oak Ridge.  They have a total
of 34 tanks in four very different configurations.
For their gunite tanks (made of Portland cement
sprayed over a wire frame), they are using confined
sluicing and robotic retrieval.  For their tanks that
were used to collect waste from a geologic disposal
activity (hydrofracture tanks), they have removed
most of the waste and are using an extendible
nozzle sprayer to remove the scale before closure.
For tanks associated with their evaporator facility
(Bethel Valley tanks), they are using air spargers
and pneumatic mixing.  For their newer storage
tanks (Melton Valley tanks), they are building new
tanks to hold the additional waste to be generated
when the Melton Valley tanks are sluiced.  This
waste will be transferred to a private contractor for
treatment.

DZ\Zggh Fbfk b >_jd <Zg Oma_g jZkkdZaZeb h

\u]jmad_ hloh^h\ \ Hd Jb^`_� LZf gZoh^blky ��

_fdhklb q_luj_o \b^h\� < ]mgblh\uo _fdhklyo

�ihjlewg^�p_f_gl gZ ijh\hehqguo jZfZo�
bkihevam_lky \afmqb\Zgb_ b \u]jmadZ ijb

ihfhsb fZgbimeylhjh\� Ba l_o _fdhkl_c� ]^_

ojZgbebkv hloh^u� aZohjhg_ggu_ \

]_heh]bq_kdb_ nhjfZpbb �]b^jh[Zgdb�� [hevrZy

qZklv hloh^h\ [ueZ m^Ze_gZ b ^ey m^Ze_gby

reZdZ bkihevah\Zeky kljmcguc jZkiuebl_ev�
>ey m^Ze_gby hloh^h\ hl jZ[hlu \uiZjgh]h

ZiiZjZlZ �_fdhklb ;wl_e <weeb� bkihevam_lky

[Zj[hl_j b ig_\fZlbq_kdh_ i_j_f_rb\Zgb_� >ey

[he__ gh\uo _fdhkl_c �_fdhklb F_elhg <weeb�

kljhylky ^hihegbl_evgu_ _fdhklb� dm^Z [m^ml

i_j_dZqb\Zlvky hloh^u� dhlhju_ [m^ml
i_j_^Z\Zlvky qZklghfm ih^jy^qbdm ^ey

i_j_jZ[hldb�



Yuri Revenko discussed retrieval activities at the
Krasnoyarsk site.   They have three different types
of tanks.  Several have been decontaminated so far;
two have been completely dismantled.  It takes them
2 months to remove sludge from the tank via
vacuum pumping, followed by 1 month for
decontamination. Within the 3-month period, they
had several stops, some as a result of pipe blockage.
After the tanks have been deactivitated, they enter
the tank for visual inspection.  His photograph of
Russian technicians standing inside a cleaned tank
in street clothes was very impressive and raised a
great deal of discussion regarding potential
duplication within the United States.

Their plans for the future include extraction of
uranium and plutonium so the residual radionuclides
will be cesium and strontium.  The low amounts of
these will make this waste intermediate level, which
can be deep well injected according to their
regulations.  They plan to grout their insoluble
residue; the plant is basically built.

One problem is that eight of the tanks are 4 km
away from the facility, requiring lengthy transport
lines.  Another problem has been dealing with
insoluble sludges.  They cannot insert equipment
beyond a certain depth, which led them to the
conclusion that they needed a new installation using
the pulsating principle to mix the sludge using jets.
They are using submerged jets, at the depth of 3
meters; the jets are also used to pump the waste out.
He provided a copy of information materials
regarding his facility to each DOE site present.  The
same information can be found on the JCCEM
webpage at
http://zx.res.fsu.edu/DOERussianactivities.

Xjbc J_\_gdh jZkkdZaZe h \u]jmad_ hloh^h\ \
DjZkghyjkd_� LZf bf__lky ljb jZaebqguo lbiZ

_fdhkl_c� G_dhlhju_ ba gbo [ueb

^_aZdlb\bjh\Zgu� ^\_ _fdhklb [ueb iheghklvx

jZah[jZgu� M^Ze_gb_ imeviu ba _fdhklb

\Zdmmfgufb gZkhkZfb aZgbfZ_l ^\Z f_kypZ�

aZl_f h^bg f_kyp moh^bl gZ ^_aZdlb\Zpbx� <
l_q_gb_ lj_o f_kyp_\ jZ[hljZ ij_ju\ZeZkv

g_kdhevdh jZa \ k\yab k aZ[b\dhc gZkhkZ� Ihke_

^_aZdlb\Zpbb _fdhkl_c ijh\h^blky bo

\bamZevguc hkfhlj� Nhlh]jZnby jhkkbckdbo

ki_pbZebklh\� klhysbo \gmljb _fdhklb \

h[uqghc h^_`^_� ijhba\_eZ [hevrh_
\i_qZle_gb_ b \ua\ZeZ h`b\e_ggmx ^bkdmkkbx�

Bo ieZgu gZ [m^ms__ \dexqZxl \ k_[y

wdkljZdpbx mjZgZ b iemlhgby� Z g_agZqbl_evgh_

dhebq_kl\h p_aby b kljhgpby iha\hey_l

i_j_\_klb hloh^u \ jZajy^ kj_^g_Zdlb\guo�
dhlhju_ fh`gh aZdZqb\Zlv ih^ a_fex� M`_

ijZdlbq_kdb ihkljh_g aZ\h^ ih p_f_glbjh\Zgbx

g_jZkl\hjbfh]h hkZ^dZ�

<hk_fv _fdhkl_c gZoh^ylky \ � dbehf_ljZo hl
ij_^ijbylby� qlh lj_[m_l kljhbl_evkl\Z

^ebgguo iml_ijh\h^h\� LZd`_ kms_kl\m_l

ijh[e_fZ h[jZs_gby k g_jZkl\hjbfuf hkZ^dhf�

H[hjm^h\Zgb_ fh`gh mklZgZ\eb\Zlv lhevdh gZ

hij_^_e_ggmx ]em[bgm� ihwlhfm ^ey

i_j_f_rb\Zgby imeviu g_h[oh^bfh
bkihevah\Zlv imevkZpbhggu_ gZkhku�

Ih]jm`gu_ gZkhku bkihevamxlky gZ ]em[bg_ �

f_ljZ� MqZklgbdb \klj_qb ihemqbeb fZl_jbZeu

h ^Zgghf ij_^ijbylbb� K wlhc bgnhjfZpb_c

lZd`_ fh`gh hagZdhfblvky gZ j_deZfghc

kljZgbp_ JCCEMih Z^j_km�
http:\\zx.res.fsu.edu\DOERussianactivities.

Fred Damerow presented information on retrieval
plans at the West Valley Site.  They have four tanks
in two designs. As part of high-level waste
removal, they have taken several steps in advance of
vitrification.  The first was processing of the
supernatant, primarily decanting to remove cesium
as well as to remove sulfur and sodium salts that
would damage the glass.  The next step was sludge
washing, stirring the sludge on the bottom to
remove salt from the interstitial space. One of the
keys to removing materials has been pump
selection.  Lhey mix the waste with mobilization
pumps and  remove it with vertical turbine pumps.
They plan to finish removing most of the high-level
waste (over 95 %) from the tanks by the end of
fiscal year 1998. The approach they plan to use
begins with waste flushing in the larger tanks,

Nj_^ >Zf_jhm jZkkdZaZe h ieZgZo ih \u]jmad_

gZ ij_^ijbylbb Mwkl <weeb� LZf bf_xlky

q_luj_ _fdhklb ^\mo lbih\� ;ueZ k^_eZgZ
hij_^_e_ggZy jZ[hlZ ih ih^]hlh\d_

\ukhdhZdlb\guo hloh^h\ d hkl_deh\u\Zgbx�

KgZqZeZ [ueb m^Ze_gu p_abc� k_jD b gZljbc ba

^_dZglZlZ� aZl_f ijhba\_^_gZ ijhfu\dZ imeviu

^ey m^Ze_gby kheb ba ijhf_`mlhqguo keh_\�

<Z`guf \hijhkhf y\ey_lky \u[hj gZkhkZ�
KgZqZeZ hloh^u i_j_f_rb\Zxlky

fh[bebaZpbhggufb gZkhkZfb� aZl_f m^Zeyxlky

\_jlbdZevgufb lmj[bggufb gZkhkZfb�

M^Ze_gb_ hkgh\gh]h dhebq_kl\Z

\ukhdhZdlb\guo hloh^h\ �k\ur_ ����

ieZgbjm_lky gZ dhg_p ���� nbgZgkh\h]h ]h^Z�
>ey wlh]h kgZqZeZ ieZgbjm_lky ijhfu\dZ

hloh^h\ \ _fdhklyo [hevr_]h h[t_fZ� aZl_f



followed by sluicing with either a mechanical arm
with more than one extender from the top of the
tank or a robotic system that can move around
inside the tank.  They are currently doing
development work on chemical cleaning systems,
which they may have to use.

\afmqb\Zgb_ f_oZgbq_kdbf beb Z\lhfZlbq_kdbf

fZgbimeylhjhf k h^gbf beb g_kdhevdbfb
khieZfb� dhlhju_ fh]ml i_j_^\b]Zlvky \gmljb

_fdhklb� < gZklhys__ \j_fy jZajZ[Zlu\Zxlky

khhl\_lkl\mxsb_ kbkl_fu obfbq_kdhc hqbkldb�

Pete Gibbons, Technology Integration Manager for
Retrieval for the Tanks Focus Area, discussed
Tanks Focus Area retrieval technologies.  He noted
that their activities are designed to help the sites
achieve their goals for tank waste remediation. .
One of the areas they are working on is retrieval
process development and enhancements.  He also
described the retrieval analysis tool. This tool
contains important information regarding the
retrieval of waste across the complex.  The tool is
Internet based, at http://www.tanks.org.  Currently it
contains Hanford data only.

Next year, plans include the following:
• demonstration of a salt removal system on salt

that has leaked into the annulus of Tank 16 at
the SRS.

• enhancements to the retrieval system for the
gunite tanks at Oak Ridge

• demonstration of a technology developed by
AEA Technologies and the borehole miner
technology at the Bethel Valley Evaporator
Storage Tanks at Oak Ridge

• development of  methods to ensure safe
conditions for waste transfer.

Ibl =b[[hgk� f_g_^`_j ih bgl_]jZpbb
l_ogheh]bc Ijh]jZffu ih _fdhklyf� jZkkdZaZe

h l_ogheh]byo ih \u]jmad_ ^Zgghc Ijh]jZffu�

Hg hlf_lbe� qlh wlZ jZ[hlZ ihfh`_l

ij_^ijbylbyf ijh\_klb j_Z[beblZpbx _fdhkl_c�

Hkh[h_ \gbfZgb_ h[jZsZ_lky gZ

kh\_jr_gkl\h\Zgb_ l_ogheh]bc� LZd`_ [ueb
hibkZgu f_lh^u ZgZebaZ \u]jmadb ih \k_fm

h[hjhgghfm dhfie_dkm� Wlb f_lh^u

him[ebdh\Zgu \ Bgl_jg_l_ ih Z^j_km�

http://www.tanks.org. < gZklhys__ \j_fy bf__lky

bgnhjfZpby lhevdh ih Owgnhj^m�

GZ ke_^mxsbc ]h^ ieZgbjm_lky ke_^mxs__�

� ^_fhgkljZpby kbkl_fu m^Ze_gby khe_c ba

dhevp_\hc ahgu _fdhklb �� \ KZ\Zgg_ Jb\_j

� kh\_jr_gkl\h\Zgb_ kbkl_fu \u]jmadb

hloh^h\ ba ]mgblh\uo _fdhkl_c \ Hd Jb^`_
� ^_fhgkljZpby l_ogheh]bb� jZajZ[hlZgghc

:?: L_ogheh^`ba� b l_ogheh]bb [mjh\uo

kd\Z`bg ^ey _fdhkl_c ;wl_e <weeb \ Hd

Jb^`_

� jZajZ[hldZ f_lh^h\ ZgZebaZ [_ahiZkghklb

i_j_dZqdb hloh^h\

Bill Root discussed the Hanford Tank Initiative
(HTI). HTI is sponsored by the Tanks Focus Area to
move the Site ahead in cleanup and closure and to
meet national goals to demonstrate technologies that
can be used throughout the complex.  HTI will
address four key issues: 1) deploy retrieval
technologies to remove the hard heel and salt cake
from the tank; 2) deploy technologies to remove
waste from leaking tanks; 3) establish tank retrieval
criteria based on risk and cost; and 4) define the
impact of past leaks on retrieval criteria.  They
have worked with industry to develop several
technologies.  They also developed transport
computer codes, which are being validated and
modified with final delivery by July 1998.  The
testing from the four technologies resulted in test
reports, which are also on the Internet at
http://www.hanford.gov/tanks/hti/hti.htm.  He
provided copies of the reports to the Russians.

;bee Jml jZkkdZaZe h Owgnhj^kdhc bgbpbZlb\_

�+7,�� +7, nbgZgkbjm_lky Ijh]jZffhc ih

_fdhklyf b bf__l p_evx ^_aZdlb\Zpbx b
dhgk_j\Zpbx Owgnhj^Z� Z lZd`_ ^_fhgkljZpbx

l_ogheh]bc ^ey \k_]h dhfie_dkZ� HTI bf__l
q_luj_ hkgh\gu_ aZ^Zqb� �� \g_^j_gb_

l_ogheh]bc \u]jmadb ^ey m^Ze_gby

g_jZkl\hjbfuo hkZ^dh\ b kheyguo d_dh\� ��

\g_^j_gb_ l_ogheh]bc \u]jmadb ba l_dmsbo
_fdhkl_c� �� mklZgh\e_gb_ djbl_jb_\ \u]jmadb

gZ hkgh\Zgbb ZgZebaZ jbkdZ b klhbfhklb; 4)
hij_^_e_gb_ \ebygby ml_q_d gZ ijh\_^_gb_

\u]jmadb� L_ogheh]bb jZajZ[Zlu\Zxlky

kh\f_klgh k ijhfure_gghklvx� LZd`_

jZajZ[hlZgu dhfivxl_jgu_ ijh]jZffu ih
i_j_dZqd_ hloh^h\� hdhgqZl_evgZy \_jkby

dhlhjuo [m^_l ]hlh\Z d bxex ���� ]h^Z�

J_amevlZlu bkiulZgbc l_ogheh]bc gZoh^ylky ih

Z^j_km� http://www.hanford.gov/tanks/hti/hti.htm\
Bgl_jg_l_� Jmkkdbf [ueb ij_^hklZ\e_gu dhibb
hlq_lh\�   

Mike Rinker described the U.S./Russian retrieval
project that was conducted at Krasnoyarsk and

Macd Jbgd_j jZkkdZaZe h[ Zf_jbdZgh�
jhkkbckdhf ijh_dl_ ih \u]jmad_� dhlhjuc



tested this summer at the Pacific Northwest
National Laboratory.  The technologies tested
included the hydroelevator, pulsating pump, and
pulsating monitor.  The goal of the test was to
confirm the Russian  test results in a U.S. one-
quarter scale tank, in particular the pulsating pump
and the pulsating monitor.  The Russian specialist
built the equipment for the special facility. The
system was tested and responded as expected under
normal conditions.  The team also stressed the
system higher than normal conditions, the results of
which will be included in the forthcoming report.

One advantage of the system is that there are no
moving parts inside the tank.  Another advantage is
that it is relatively simple to manufacture and the
operation is fairly straight forward.

They also tested the pulsating monitor, which is a
form of a mixing pump. They performed a single
test, which was more qualitative than quantitative.
They removed everything from the 18-foot-diameter
tank, put a thin layer of sand roughly a ¼-inch deep
with 18 to 20 inches of water on top.  They operated
the pump and were able to effect cleaning all the
way to the edge of the 18-foot diameter tank. This
equipment is developmental; the next generation
pulsating monitor will provide greater power which
should result in a much greater cleaning radius.
Reports on the tests have been drafted and are
awaiting review by the Russian specialists before
limited distribution.

ijh\h^beky \ DjZkghyjkd_ b EZ[hjZlhjbb

IZkbnbd Ghjlmwkl� < KR: bkiulu\Zebkv
imevkZpbhgguc gZkhk b imevkZpbhgguc fhgblhj

k p_evx ih^l\_j`^_gby j_amevlZlh\ jhkkbckdbo

bkiulZgbc� Jhkkbckdh_ h[hjm^h\Zgb_ [ueh

ki_pbZevgh ihkljh_gh ^ey Zf_jbdZgkdh]h

kl_g^Z� Kbkl_fZ [ueZ bkiulZgZ ijb ghjfZevguo

mkeh\byo b ihdZaZeZ jZg__ ij_^kdZau\Z_fu_
j_amevlZlu� LZd`_ hgZ [ueZ bkiulZgZ \

mkeh\byo� hlebqguo hl ghjfZevguo� b wlb

j_amevlZlu [m^ml ij_^klZ\e_gu \ ki_pbZevghf

hlq_l_�

H^gbf ba ij_bfms_kl\ kbkl_fu y\ey_lky lh� qlh
\gmljb _fdhklb g_l ^\b`msboky qZkl_c�

Ba]hlh\e_gb_ b wdkiemZlZpby kbkl_fu lZd`_

^hklZlhqgh ijhklu�

;ue bkiulZg imevkZpbhgguc fhgblhj� dhlhjuc

y\ey_lky jZagh\b^ghklvx imevkZpbhggh]h
gZkhkZ� Ijh\_^_gh lhevdh h^gh bkiulZgb_�

dhlhjh_ ^_fhgkljbjh\Zeh \hafh`ghklb

h[hjm^h\Zgby� < imklmx _fdhklv ^bZf_ljhf ��

nmlh\ iheh`beb kehc i_kdZ lhesbghc ijbf_jgh

��� ^xcfZ b aZebeb \h^hc k \ukhlhc kehy �����
^xcfh\� Ijb ihfhsb gZkhkZ m^Zehkv hldZqZlv

\k_ kh^_j`bfh_ _fdhklb� >Zggh_ h[hjm^h\Zgb_

gZoh^blky \ klZ^bb jZajZ[hldb� _]h ke_^mxs__

ihdhe_gb_ [m^_l bf_lv [hevrmx

ijhba\h^bl_evghklv b� ke_^h\Zl_evgh� [hevrbc

jZ^bmk hqbkldb� KhklZ\e_g ijh_dl hlq_lZ b
ihke_ aZf_qZgbc jhkkbckdbo ki_pbZebklh\ hg

[m^_l him[ebdh\Zg ^ey h]jZgbq_ggh]h

ihevah\Zgby�

Brenda Lewis and Matt Jamison opened discussions
about potential collaborations in FY98 with the
Russians in the area of chemical cleaning at the
SRS. In particular, they interested in the following
areas:
• documentation of fissile materials in relation to

poisons within the tanks
• improvements in the use of oxalic acid as a

cleaning agent
• investigation of other potential cleaning agents.

They mentioned that safety assessments have shown
that in the current physical shape of the waste (large
squat vertical cylinder) fissile material is balanced
with available fission poisons (inhibitors),
indicating that the waste is in a safe "geometry".
They need to ensure that after the chemical affects
of altering (concentrating fissile material, diluting
poisons) the proper margins to criticality will still be
in place or that the geometry is still safe. The value
of the activity is for both large-scale cleaning of

;j_g^Z Evxbk b Fwll >`Zfbkhg hldjueb

^bkdmkkbx ih \hijhkm ihl_gpbZevgh]h
khljm^gbq_kl\Z \ ���� nbgZgkh\hf ]h^m \

h[eZklb obfbq_kdhc hqbkldb SRS� < qZklghklb�

bo bgl_j_kmxl ke_^mxsb_ \hijhku�

� ^hdmf_glZpby ih ^_eysbfky fZl_jbZeZf b

ih]ehlbl_eyf \ _fdhklyo�
� kh\_jr_gkl\h\Zgb_ bkihevah\Zgby

sZ\_e_\hc dbkehlu dZd hqbklbl_ey�

� ih^[hj ^jm]bo hqbklbl_e_c�

:gZeb [_ahiZkghklb ihdZaZe� qlh \ bf_xs_cky

nbabq_kdhc nhjf_ hloh^h\ �[hevrb_
\_jlbdZevgu_ pbebg^ju� ^_eysbcky fZl_jbZe

k[ZeZgkbjh\Zg ih]ehlbl_eyfb �bg]b[blhjZfb��

qlh k\b^_l_evkl\m_l h [_ahiZkghc �]_hf_ljbb�

hloh^h\� G_h[oh^bfh khojZgblv [_ahiZkgmx

]_hf_ljbx ihke_ obfbq_kdbo baf_g_gbc

�dhgp_gljbjh\Zgb_ ^_eysboky fZl_jbZeh\�
jZa[Z\e_gb_ ih]ehlbl_ey�� Wlh g_h[oh^bfh ^ey

hqbkldb _fdhkl_c b ljm[ beb ^ey f_oZgbq_kdhc



tanks and smaller-scale cleaning of pipes or
mechanical cleaning so that equipment can be either
reused or decommissioned.

The decision after the above discussion was that
Roger Gilchrist and Pete Gibbons will develop the
request for proposal from information from Brenda
Lewis and others at SRS and forward it to Russia
through the JCCEM process.  The information will
clarify the functional requirements.  The goal is to
discuss the Russian proposal by December.

hqbkldb� qlh[u h[hjm^h\Zgb_ ihke_ hqbkldb

fh`gh [ueh aZdhgk_j\bjh\Zlv beb ih\lhjgh
bkihevah\Zlv�

;ueh ijbgylh j_r_gb_� qlh Jh^`_j =bedjZckl b

Ibl =b[[hgk jZajZ[hlZxl aZijhk gZ

ij_^eh`_gby gZ hkgh\_ bgnhjfZpbb�

ij_^hklZ\e_gghc ;j_g^hc Evxbk� ^ey SRSb
i_j_^Z^ml _]h \ Jhkkbx ih dZgZeZf JCCEM.
;m^ml mlhqg_gu nmgdpbhgZevgu_ lj_[h\Zgby�

Jhkkbckdb_ ij_^eh`_gby ^he`gu [ulv ]hlh\u d

^_dZ[jx�



Closing Remarks

Jeff Frey thanked the Russian delegation on behalf
of the DOE and the U.S. government.  He also
thanked the other attendees.  He asked that any
suggestions for improvements be forwarded to
Roger Gilchrist.  He noted that the interactions and
dialogue were very useful.  Yuri Revenko was
thanked for his vision for this particular exchange.
Rem Lyubtsev noted that the meeting had been very
useful, very effective, and very necessary and
should serve as a foundation for future cooperation.
He stated that they have a much clearer
understanding of the American users as well as the
problems they have encountered.  They have also
been able to make the American side aware of
Russian capabilities.  He recommended that
comments and recommendations on this meeting
should wait at least 3 to 6 months to allow attendees
to process the vast amount of information presented,
and then move forward more aggressively.

AZdexqbl_evgu_ aZf_qZgby

>`_nn Njwc ih[eZ]h^Zjbe jhkkbckdmx

^_e_]Zpbx hl bf_gb >W b ijZ\bl_evkl\Z KR:�

Hg lZd`_ ih[eZ]h^Zjbe ^jm]bo mqZklgbdh\

\klj_qb� Hg kdZaZe� qlh \k_ ij_^eh`_gby

^he`gu \ukueZlvky Jh^`_jm =bedjZcklm� Hg

hlf_lbe� qlh ^bZeh] [ue ijh^mdlb\guf�Xjby
J_\_gdh ih[eZ]h^Zjbeb aZ b^_x ih^h[ghc

\klj_qb� Jwf Ex[p_\ hlf_lbe� qlh \klj_qZ [ueZ

hq_gv ihe_aghc b g_h[oh^bfhc b hgZ ^he`gZ

ihkem`blv hkgh\hc ^ey ^Zevg_cr_]h

khljm^gbq_kl\Z� Hg ih^q_jdgme� qlh k_cqZk m

gbo keh`behkv [he__ ykgh_ ij_^klZ\e_gb_ h
ijh[e_fZo Zf_jbdZgkdbo ihevah\Zl_e_c� Bf

lZd`_ m^Zehkv m[_^blv Zf_jbdZgkdmx klhjhgm \

jhkkbckdbo \hafh`ghklyo� Hg j_dhf_g^h\Ze

lsZl_evgh ijhZgZebabjh\Zlv \kx ihemq_ggmx

bgnhjfZpbx b \uklmiblv k aZf_qZgbyfb kimkly

��� f_kyp_\� ihke_ q_]h [he__ Zdlb\gh
ijh^he`bl`v jZ[hlm�

Action Items

1. Roger Gilchrist and Pete Gibbons will develop
a request for proposal from information
provided by Brenda Lewis and the SRS on
chemical cleaning needs there and forward to
the Khlopin Radium Institute via the normal
JCCEM cooperation process by the end of
October.  Russian responses will arrive in time
for SRS review and response by December.
Roger Gilchrist will make sure other interested
sites know the results of the chemical cleaning
discussions.

2. Jerry Morin will provide the assumptions and
methodology for complying with the 10 CFR
61 criteria at the Savannah River Site (10,000
year doses) to Rem Lyubtsev via the usual
JCCEM process.

3. Fred Damerow will discuss the potential
application for the pulsating monitor with West
Valley Site management.  Tom Albert
recommended that the equipment be called the
pulsating mixer versus monitor to aid U.S.
comprehension.

4. Mike Rinker will complete his report on the
Russian retrieval technology testing at Hanford
once the Russian technologists have reviewed
the data.  He has provided a copy of the report
to Tom Albert, who has forwarded it to Russia.
Tom Albert will also discuss it with Yuri
Revenko and reply to Roger Gilchrist by the
middle of October.  These discussions will
identify any issues with intellectual property.

IeZg [m^msbo ^_ckl\bc�

1. D dhgpm hdly[jy Jh^`_j =bedjZckl b Ibl
=b[[hgk jZajZ[hlZxl aZijhk gZ

ij_^eh`_gby gZ hkgh\_ bgnhjfZpbb ;j_g^u

Evxbk b SRSih ihlj_[ghklyf \ obfbq_kdhc
hqbkld_ b gZijZ\yl _]h \ GIH JB ih

dZgZeZf JCCEM� Jhkkbckdb_ aZf_qZgby gZ
aZijhk ^he`gu [ulv ihemq_gu g_ iha^g__
^_dZ[jy dh \j_f_gb ijh\_^_gby h[ahjgh]h

kh\_sZgby \ SRS.Jh^`_j =bedjZckl
hagZdhfbl ^jm]b_ aZbgl_j_kh\Zggu_

klhjhgu k j_amevlZlZfb h[km`^_gbc

\hijhkh\ obfbq_kdhc hqbkldb�

2. >`_jjb Fhjbg ij_^hklZ\bl Jwfm Ex[p_\m
ih dZgZeZf JCCEM f_lh^heh]bx� dhlhjZy

khhl\_lkl\m_l djbl_jbyf �� CFR�� \

KZ\Zgg_ Jb\_j �^hau gZ �� ��� e_l��

3. Njw^ >Zf_jhm h[km^bl \hijhku

ihl_gpbZevgh]h ijbf_g_gby
imevkZpbhggh]h fhgblhjZ k jmdh\h^kl\hf

Mwkl <weeb� Lhf We[_jl ij_^eh`be

gZau\Zlv imevkZpbhgguc fhgblhj fbdk_jhf

^ey h[e_]q_gby ihgbfZgby l_jfbgZ�

4. FZcd Jbgd_j aZdhgqbl jZajZ[hldm hlq_lZ h[

bkiulZgbyo jhkkbckdh]h h[hjm^h\Zgby
ihke_ ihemq_gby aZf_qZgbc b ij_^eh`_gbc

jhkkbckdbo ki_pbZebklh\� Hg i_j_^Ze

dhibx hlq_lZ Lhfm We[_jlm� dhlhjuc

gZijZ\be __ \ Jhkkbx� Lhf We[_jl h[km^bl

^Zggu_ \hijhku k Xjb_f J_\_gdh b hl\_lbl

Jh^`_jm =bedjZcklm d k_j_^bg_ hdly[jy�
>he`gu [ulv lZd`_ h[km`^_gu \hijhku

hojZgu bgl_ee_dlmZevghc kh[kl\_gghklb�



5. Dirk Van Hoesen and Cavannaugh Mims
indicated interest in conducting hot tests at Oak
Ridge for the pulsating pump and pulsating
monitor.  The Tanks Focus Area will work with
them and West Valley to identify scope and
schedule for moving forward.

6. Eloy Saldivar requested a picture of the
technicians working in the tank, which Yuri
Revenko has already provided to the meeting
organizers.  The photo will be distributed with
the technical meeting minutes.

7. Ed Stevens requested additional information
from the Russian delegation on the technology
for mapping tank bottoms.  He was especially
interested in techniques to provide early
warnings of leaks.  The Russian team will
provide the data to Roger Gilchrist through the
usual JCCEM cooperation process and the
information will be provided to Hanford, Oak
Ridge, and Savannah River.

5. >_jd <Zg Oma_g b DZ\Zggh Fbfk ijhy\beb

bgl_j_k d ijh\_^_gbx ]hjyqbo bkiulZgbc
imevkZpbhggh]h gZkhkZ b fhgblhjZ \ Hd

Jb^`_� Ijh]jZffZ ih _fdhklyf [m^_l

jZ[hlZlv k Mwkl <weeb ih hij_^_e_gbx

h[t_fZ b ]jZnbdZ jZ[hl�

6. Wehc KZ^b\Zj aZijhkbe nhlh]jZnbx

ki_pbZebklh\� jZ[hlZxsbo \ _fdhklb�
dhlhjmx Xjbc J_\_gdh m`_ i_j_^Ze

hj]ZgbaZlhjZf \klj_qb� Nhlh]jZnby [m^_l

jZahkeZgZ \f_kl_ k gZklhysbf ijhlhdhehf�

7. W^ Klb\_gk aZijhkbe ^hihegbl_evgmx

bgnhjfZpbx hl jmkkdbo ih kt_fd_ ^gbsZ

_fdhkl_c� ?]h hkh[_ggh bgl_j_km_l jZgg__
h[gZjm`_gb_ ijhl_q_d� Jhkkbckdb_

ki_pbZebklu ij_^hklZ\yl khhl\_lkl\mxsmx

bgnhjfZpbx Jh^`_jm =bedjZcklm ih

dZgZeZf JCCEM� dhlhjuc i_j_^Zkl __ \
Owgnhj^� Hd Jb^` b KZ\Zggm Jb\_j�

Recommendations

1.  Rem Lyubtsev recommended that there be a
second meeting of the retrieval users 12 months
from this one.  This recommendation will be
forwarded via the record of meeting to the
JCCEM for consideration.

2.  Cavannaugh Mims recommended that there be
a follow on technical exchange on waste
transfer along lines with the ultimate goal of
tank closure so that the life cycle of tanks could
be evaluated.  This might include joint projects
on similar waste streams, demonstrations, and
actual field deployment, with information being
provided to the Tanks Focus Area task on the
unplugging of lines relevant to the potential
database to support the performance
specification.  Pete Gibbons added the hope
that they would get enough data to minimize a
plugging event--finding them and recovering
from them.  The Russians agreed this would be
a useful exchange.

J_dhf_g^Zpbb

1. Jwf Ex[p_\ j_dhf_g^h\Ze ijh\_klb \lhjmx

\klj_qm ihevah\Zl_e_c q_j_a ]h^ ihke_
gZklhys_c \klj_qb� Wlh ij_^eh`_gb [m^_l

i_j_^Zgh \ JCCEM ̂ ey jZkkfhlj_gby�
2. DZ\Zggh Fbfk j_dhf_g^h\Ze ijh^he`blv

h[f_g bgnhjfZpb_c ih i_j_dZqd_ hloh^h\ k

dhg_qghc p_evx dhgk_j\Zpbb _fdhkl_c�

qlh[u fh`gh [ueh ijhZgZebabjh\Zlv bo
`bag_gguc pbde� Wlh fh`_l \dexqZlv

kh\f_klgu_ ijh_dlu ih ZgZeh]bqguf lbiZf

hloh^h\� ^_fhgkljZpbhgguf bkiulZgbyf b

\g_^j_gbx l_ogheh]bc� Z lZd`_ i_j_^Zqm

bgnhjfZpbb \ ijh]jZffm ih _fdhklyf ih

kihkh[Zf ij_^hl\jZs_gby aZ[b\Zgby
ljm[hijh\h^h\� Ibl =b[hgk ih^l\_j^be� qlh

wlh [m^_l hq_gv \Z`gh� Jhkkbckdb_

ki_pbZebklu ih^l\_j^beb g_h[oh^bfhklv

ih^h[gh]h h[f_gZ�

Signed:
Ih^ibkb�

______________________________________ ___________________________________________
David Geiser                                                     Rem Lubtsev
Tanks Focus Area Program Manager                            Head of KRI Radiochemical Division
U.S. Department of Energy Head of Delegation
>wc\b^ =wca_j Jwf Ex[p_\

F_g_^`_j Ijh]jZffu ih _fdhklyf =eZ\Z jZ^bhobfbq_kdh]h hl^_e_gby GIH JB
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