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Attached is the subject “white paper” that describes how we manage low-level waste PUREX
solvent solutions. After a comparison with DOE Order 435.1 “Radioactive Waste Management”
requirements and guidance as welt as referenced statutes and requirements, the paper confirms
that discarded PUREX solvent is low-level waste. - o L '

" PUREX solvent is used as a material in process during canyon operations. PUREX solvent is Ry
- recovered, washed, and recycled independently of other canyon systems. When discarded from =

the canyon, the PUREX solvent is stored in low-level waste (LLW) tanks pending treatment and i

disposal. Discarded PUREX solvent has been historically managed as LLW and documeptation

is consistent on that point. For example, PUREX solvent is stored in mixed LLW or LLW tanks, e

has been incinerated in the Congolidated Incineration Facility as a mixed LLW under RCRA

permit, tanks that previously stored PUREX solvent were closed in the old burial ground as

LLW, and PUREX solvent is listed in the Site Treatment Plan as a mixed LLW.

fg
¢ W.D.Clark,766H ~ A.C.Doswell, 703-A = G. V.Klipa, 703-F

S. W. McCalhany, 703-F © ©  H.L.Pope, 703-A W. F. Spader, 704-S
T. J. Spears, 766-H - i W.S.J Kelly, 705-3C . J. W. Paveglio, 705-3C
F. B. Williams, 730-4B- : S o




OBU-SWE-2003-00047
Peter I. Hudson

Page 2

April 2, 2003

J. T. Carter, 703-H
J. N. Dewes, 705-H
V. G. Dickert, 166-H
E. Edwards, I, 703-H

R.
K.
M. D Iohnson. 703- H
D. B. Little, 703-H

M. G. Looper, 705-3C , : T
S.R. Reed, 724-9E

D. F, Sink, 724-15E

R. H. Spires, 766-H |

K. A. Stone, 724-7E ¢

E. L. Wilhite, 773-43A

SWE Files, 705-3C

SW Document Control, 704-1N




OBU-SWE-2003-00037 =

Revision 0

MANAGING LOW-LEVEL WASTE PUREX SOLVENT SOLUTIONS

DISCARDED FROM THE CANYONS

March 14, 2003

mmgz—ﬁw\

Welford T. Goldston, Authos__
Chair, DOE Order 435. m«&um

sméwf)r 4/ /oz

John Dewes -
Closure Business Unit Resnmy Masager




Mm:hu 2003‘ v

Managmg Low-Level Waste PUREX Solvent Solutions
- Discarded from the Canyons

Canwnsolventso!utlmhmbeen,andsnllam,usedmﬂxeSRSReproc&ssmnghtm‘ S
»(Bmldmg 221-F and 221-H Canyons) as a chemical solvent to perform classical chemical

engineering unit operations called solvent extraction. Solvent extractionisusedto

Sepuatesclectedmns&umﬁnmwmplexcmmmluuonsmordertomevathan | ,Ejir e
pmductmcrmemdxﬁ’aentmmmlshxvebmmvmde-deCanyonsj S

 for different reasons (such as Pu-239, Pu-238, U-238, U-235, Np-237, C£252).

Dmngﬂaesolvmtsepamﬂonpmeess,sev«alchmealshavebeenusedto oE
eﬁ'ectthemntepaanm The primary chemicals are:

. N'tnc actdformseakangspemmelﬁommcSRSm(thefeedsmmmlvm‘ .
'emtractxon),asﬂwui&gagmtfortheextrwmnpmcess,anddﬂutemmcacxdm '
usedtosmp,erbaekextraot,productﬁomselvent, '

. anpmqhae(m?)smorgunca&m&rmesdvmtexmpm _-;f:‘ |

D) Amm(ﬁm&mkme)nmdamorgmcﬁxlmtfmthemghm S
, v:wosatyand glﬁdms:tyTBPtoallowmsonabteaqueouslorgamcsmauon

dnrmg ,
. mb\nytph@mmn-pmfﬁmmumnym&mdtoaspmﬁhowm |
; ~2hxtommn mdggmm utmctzon solvent. .

‘%uwensmmmtmwmmmmvmmm e

Hmemmm&medmtomemmmkb@mwmtm Ion ‘ e

in the canyons. Soiveatde@es over time due to acid attack and radiolysis. The =
primary degradation p jdib&tylphmandmnobuwlphcsphue,cﬂbctthe
extraction performanee £ the solvent and therefore must be removed. - For removal of -
these degradation a solvent recovery cycle is used that consists ofa carbonate i
wash cycle followed by a nitric acid adjustment. Solvent is continuously washed during -
pmcessmg to maintain sotvent quallty and contmuously reused. , -

'I‘hete is a point w&m solvent is no longer eﬂiment in pﬁmm of its solvent
extraction ﬁmcnonanéxsmnoved from F- or H-Canyon and stored for treatment and
disposal as a law-lcvdwastc (LLW). Sluicing of some of the stored solvent when
transferring between storage tanks using water has resulted in an aqueous layer i in the
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storage tanks. The aqueous layer will pxck up some of the chemicals and radxonuchdes
from the organic solvent by diffusion across the interface. This separate aqueous layer
can be separated by decanting from the organic to provide different treatment options for
the orgamc phase and aqueous LLW liquids.

Why Solventis a LLW

Canyon processing comsts of dissolving spent nuclear fuel and u'ansfemng those 1
solutions to the solvent extraction unit operation. The main solvent extraction cycles are
called first cycle of soivent extraction and second cycles of solvent extractxon. ,

Acldxc soluuons from dissolved fuel are transferred to first cycle and contacted with

solvent to effect separation of the product materials into the solvent. These product

materials may be moved forward to subsequent cycles for further processing, The acidic
solution from the first cycle solvent extraction from which the majority of the product
matmalshavebemexttactedxsmfenedtoasmﬁmte. :

In the csnyon first cycle solvent extraction process, the majority of the hxghly radioactive
fission products from dissolved spent nuclear fuel exit the solvent extraction process in -

this raffinate stream. The raffinate stream can undergo further processing for removal of
additional desirable products before final discard from the canyon processes. When the
raffinate stream is finally discarded, the acidic stream is neutralized for storage in carbon
steel waste tanks. Because the raffinate stream being discarded had its source directly

from the reprocessing of spent nuclear fuel and contains the highly radioactive fission S
~ products, the stream, when discarded, is defined as high-level waste. Subsequent solvent
exMoncycIesabomduwamtﬁnatesﬁzmebm&scaded,wdeﬁnedaSIngh-
level waste even though this stream does not normally.contain the same high -

ooncentmnon of hxghly radioactive fission products as the first cycle raffinate stream.

_ Note: In the discussio& above, the PUREX solvent is not part of the discarded

" raffinate streams that are HLW. PUREX solvent is recovered, washed, and -
recycled independenﬂy of the HLW system. When PUREX solvent is removed
because it is no longer useful, it is managed as LLW during storage, treatment and
disposal.
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Regulatory Definitions

The first legal definition of HLW was established in 1970 by the Atomic Enﬁrgy
Commission (ABC)éeﬁned in 10CFR50 Appendix F as:

«_..those aqueous wastes '—tesultmg from the operation of the first cycle solvent extraction
system, or equivalent, in a facility for reprocessing irradiated reactor fuel.”

The Nuclear Regu!atory Comtmssxon (NRC) defined HLW in lOCFR 60 as:

..(1) Imxdmted mctor fuel, (2) hqmd wastes resulting from the operation ofthe first
cyéle solvent extraction system, or eqmvalalt, and the concentrated waste from =
subsequent extraction cycles, or equivalent, in a facility for reprocessing irradiated fuel,
and (3) solids into which such liquid wastes have been converted.”

The Nuclear Wastc Pol:cy Act (NWPA) of 1982 defined HLW as:

(a)mmmwmatuwhesulung&emﬂ:empmmgofspmtmclm
: fucl, including liquid waste produced directly in reprocessing and any solid material
derived from such liquid waste that contains fission products in sufficient concmtrauons, o
and (b) other h:gtﬁytadioacuve material that the Commission, consistent with existing =~
law, determines by rule requxrw petmanent isolation.” » »

The Deparunentcfﬁnetgy(DOE) Order 435. 1 deﬁmﬂonofI{LW:ssxmﬂm'tothe
NWPA of 1982 exeept ﬁf&c referencc to the “Comnnsslon” and is follows:

‘Ihthevclwaste:sthehighlymdmacu\fewastematmal resulting fromthereprocessmg :
ofspc:nmicieatﬁld,mcludmghqmdwastepmduceddxreoﬁymmpmcesmngand any
solid material derived from such liquid waste that contains fission products in sufficient
 concentrations, and other highly radioactive material that is determined, consistent with

existing law, to mqmegermanent :solatwn.
Discuss iét_x‘ :

PUREX solvent does not meet the definition of high-level waste. Since PUREX solvent

is not “highly radioactive waste material resulting from the rcprocessmg of spent nuclear
fuel, including. liquid waste produced directly in reprocessing...,” it is clear that PUREX -
solvent is LLW. In fact, PUREX solvent tsgg_hquxdwastepmduced_g&cgym '
reprocessing. As described above, PUREX solvent is a material used in the solvent
extraction unit operatmn in the canyons to allow reprocessing, and is continuously
recycled and reused as Tong as its extraction performance is maintained. Spent PUREX
solvent is removed from the canyon as a low-level waste and never combined with HLW.
Spcnt solvent is low in radionuclide content. The solvent used in reprocessing activities

is selected for its ab!hty to selecuvely extract actmxde clements (product matena!s) from
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the highly radioactive fission products in spent nuclear fuel. Degraded solvent does
retain some radioactive material content due to the selectivity of the solvent degradation
for certain elements. Any solvent discarded is managed as a low-level waste, as
~ is any other aqueous matesial that may contact the solvent. A caseinpointisthewater - .~
- decanted from the discanded LLW solvent thit had previously been used for transferof A
solvent between LLW storage tanks. ' T

The definitions contained in the regulations and DOE orders define LLW, trafsuranic
(TRU)and HLW. )y e et
Low-level waste is ariy tucicar waste not defined as HLW or TRU. AccordingtoDOB-
Order 435.1, transuranic waste is radioactive waste containing more than 100 nano curies "

o of alpha mﬁt&ngumsmcisowpmpetgramofm with half-lives greater than 20

_ years. PUREX solvent is refatively low in TRU concentration, therefore, it isnot TRU . -

PUREX solvent consists of chemical material used in the canyons as an extractantto

remove selected materials in the process in order to recover products such as plutonium
or ursnium. The PUREX solvent is removed from the canyon process and stored in LLW L
tanks after it is recycled several times through a washing step to improve its efficiency. '

* The removal of PUREX solvent from the canyons takes place in a system completely

separat ate from other systems and dedicated to PUR EX solvent. | et :,\-ﬁ'

High-level waste is defined as “highly radioactive waste material resulting fromthe -
reprocessing of spent nuclear fuel, including liquid waste produced directly in
* reprocessing...” In the canyon first and second cycle solvent extraction process, the S
_ highly radioactive fission products from dissolved spent nuclear fuel exit theprocessasa =
raffinate stream, is neutralized, and transferred to HLW carbon steel storage tanks. This
raffinate strcam when discarded to the HLW tanks becomes HLW.  As stated above,
PUREX solvent is not part of the discarded raffinate stream that becomes HLW. The
PUREX solvent exits the process facility as LLW in an entirely separate processing -~~~ ©
 system. Therefore, PUREX solvent is not waste produced directly in reprocessing, nor is
it highly radioactive. In fact, PUREX solvent is relatively low in radionuclide content.

PUREX solveat does not meet the definition of TRU waste or high-level waste. ey
Therefore, PUREX solvent is LLW and shall be managed according to LLW DOE orders
and applicable regulations. - Lo




