WHC-SD-WM-TI1-699, Rev. 2

TECHNICAL BASIS I'OR
CLASSIFICATION OF
LOW-ACTIVITY WASTE
FRACTION FROM
HANFORD SITE TANKS

For the

Tank Waste Remediation Syst=

September 1996

Originally prepared by:

Disposal Engineering
Westinghouse Hanford Company
Richland, Washington

Revised by:
Los Alamos Technical Associates, Inc. and
BNFL, INC.
Richland, Washington

Prepared for:

U.S. Department of Encrgy
Richland, Washington

9803170215 9803046
PDR COMMS NRCC
CORRESPONDENCE PDR



WHC-SD-WM-T1-699, Rev. 2

TECHNICAL BASIS I'OR
CLASSIFICATION OF
LOW-ACTIVITY WASTE
FRACTION FROM
HANFORD SITE TANKS

For the

Tank Waste Remediation System

September 1996

Originally prepared by:

Disposal Engincering
Westinghouse Hanford Company
Richiand, Washington

Revised by:
Los Alamos Technical Associates, Inc. and
BNFL, INC.
Richland, Washington

Prepared for:
U.S. Department of Energy
Richiand, Washington

ORI DT A SN



Tis page intentionally lef: blank.

i



WHC-SD-WM-T1-699, Rev. 2

EXECUTIVE SUMMARY

INTRODUCTION
The Hanford Site tank wastes were produced through the years 1944 to 1988 by reprocessing

irradiated nuclear fuel (containing 98,100 Mg of uranium). The resulting aqueous wastes
were accumulated in underground storage tanks. Over the years, these tank wastes were
treated to reduce the volume, to minimize the volume of liquid in single-shell tanks (SSTs),

and to remove a portion of the radionuclides.

In 1989, the U.S. Nuclear Regulatory Commission (NRC) evaluated a U.S. Department of
Energy (DbE) proposal for pretreatment and disposal of Hanford Site double-shell tank
{DST) reprocessed liquid wastes (Bernero 1989) and agreed that, if treated as described by
DOE, a portion the wastes would be classified as “incidental” wastes. This classification
would remove the waste from the high-level waste (HLW) disposal licensing authority of the
NRC and wouid permit disposal of the wastes under DOE requirements in shallow land
disposal facitities. This proposal was based on the preferred alternative in the Environmental
Impact Statement for the Disposal of Hanford Defense, Tank and Transuranic Wastes (HDW-
EIS) (DOE 1987). The proposal included remova! of *¥'Cs from Neutralized Current Acid
Waste and Complexant Concentration (CC) waste supernatanis an” immobilizing the resultant
liquid as a grout for permanent disposal in near-surface vaulis. The proposal also included
transuranic (TRU) element removal from Nezutralized Cladding Removal Waste and

Plutonium Finishing Plant wastes sludges. SSTs were not included to ailow further study on

*if* and “*how" S5T wastes would be disposed.




Since completion of the onginal agreement between the NRC and the DOE, several changes
have occurred that impact the tank waste processing plan. The main changes include plans to
retrieve SST waste and concerns about grout as a low-activity waste {LAW) form. These
changes bave occurred based on public and governmental agency review of the processing
scheme for disposal of Hanford Site tank wastes. In addition, the DOE is pursuing
privatization of the tank waste pretreatment and immobilization functions at the Hanford Site.
Because of these changes, and additional information acquired from tank waste
characterization, DOL believes it now has information sufficiently developed and documented

to revisit the DST waste classification and to ssek SST waste classification.

REPORT OBJFCTIVE

The overall objective of this report is to provide a technical basis 1o support an NRC
determination to classify the LAW (existing supernatants, plus wash solutions and dissolved
salt cake) from the Hanford Site single-shell and double-shell tanks as "incidental” wastes.
after removal of additional radionuclides and immobilization. 7 he proposed processing
method, in addition to the previous radionuclide removal efforts, will remove the largest
practical amount of total site radioactivity, attributable to HLW, for disposal in a deep

geologic repository. The remainder of the waste would be considered "incidental” waste and

could be disposed onsite.

This report assesses the degree of radionuclide removal from the tank liquid wastes against

the foliowing three guidelines (Bernero 1993):
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. The "waste has been processed (or will be further processed) to remove key

radionuclides 1o the maximum extent technically and economically practical.”

3

The "waste will be incorporated in a solid phyrical form at a concentration that

does not exceed the applicable concentration timits for Class C low-level waste

as set out in 10 CFR Pan 61.7

3. The solid, immobilized waste will be managed, pursuant to the Atomic Energy
Act of 1954, so that safety requirements comparable to the performance

objectives set out in 10 CFR Part 6] are s2risfied.

Key radionuclides are considered to be: 137Cs, %Sr, TRU, Tc, ™Se, 14C, ¥, 3H, '%%8n,
and the uranium isotopes. These radionuclides are of interest because they represent

99.9 percemt of the inventory, are specifically identified in 10 CFR Part 61, or are potential
detractors to disposal system performance because they (or their daughter products) may
excees the dose limits for a short term intruder sceaario (100 mrem/yr) or a long term
drinking water scenario (4 mrem/yry. The key radionuclides listed are candidaies for

removal o the mazimum sx:20! technically and economically practical.

IR TH



SUMMARY OF RESULTS
Of the estimated 422 MCi of key radionuclides that entered the Hanford Site tanks, 243 MCi

have decayed during siorage and approximately 87 MCi have been removed by previous
processing, the bulk of which will eventually be disposed in a deep geologic repository. The

remaining 92 MCi are addressed in this report.

Sludge washing and solids/liquid separation operations are inminsic to all planned processing
scenarios for separation of the high-activity sludges from the liquid phas~. Separation of
solids from supernatantc by centrifuges and filters has been practiced in production
operations at the Hanford Site since the 1940's. Solid/liquid separation by in-tank
settie/decant has been practiced in tank farm operations over the jast 50 years. Solids/liquid
separation, which includes enhanced sludge washing, of the retrieved tank wastes will leave
approximately 54 MCi in the solids slurry to be treated as HLW and approximately 38 MCi
in the Jow-activity liquid phase before any additional radionuclide removal.

Cesium represents 91 percent of the curies {34 MCi soluble cesium) in the liquid fraction
after solids/liquid separations have been performed. Removal of '¥Cs from the liquid

fraction for return to the HLW fraction is technically and economically practical.

For this analysis, the "*'Cs removal is based on the use of an “in-plant” cesium ion exchange
echnology considered 10 have {imited technical risk but relatively high cost. Assuming a
singlz-cycle 10n exchange system with a design basis of 99 percent theoretical removal and

an overall operational efficiency of 97 percent, an estimated 33 MCi ™°Cs is technically
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practical to remove from the liquid fraction. However, an evaluation of the cost to remove
cesium from all the retrieved wastes shows that for dilute feeds (cesium concentration

<D.05 Ci/L) the cost ot further curie removal increases dramatically making further removal
not economically practical. Processing of all feeds >0.05 Ci '*'Cs per liter would leave

5 MCi remaining in the LAW (i.c., 29 MCi '¥’Cs separated).

Removal of TRU and *Sr from all the tank waste is not economically practical. However,
selective removal of TRU from three tanks will be necessary to meet the Class C TRU limit.
Laboratory testing on actual tank wastes indicate that the Jiquid fraction can be treaw .
produce < 100 nCi/g LAW glass by hydroxide adjustments. There are aiso indications that
some of the soluble %St will co-precipitate during this hydroxide adjustment process.
Additional %Sr removal is not economically practical. The estimated concentration of *Sr in

the LAW feed is below the Class C limit for *Sr.

Technology exists for removal of Tc, but is considered not to be technically practical. The
estimated maximum concentration of *Tc in the LAW feed is within the Class A limit for
¥Tc. However, removal of Tc may be required to meet disposal system performance
objectives. A performance assessment will identify areas of concern for long-term release of
radionuclides to the environment from the disposal system. Disposal design features will be
evaluated that include waste form corrosion rate, waste form dimensions, engiueered
barriers, modification of waier chemistry, chemical retardants, and moisture diverters. Upon
compietion of the disposal system evaluation, mitigating measures, such as ®Tc removal

and/or disposal system barriers, will be finalized.
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No technologies have been adequately demonstrated for removal of *H, “C, ™Se, or %] that
can be considered technically practical. These are low concentration isotopes and some will
most likely be removed from the LAV in the offgas system as a result of the vitrification
process. Some *Se removal may be required to meet disposal system performance

objectives.

CONCLUSION
The proposed new determination would include processing the tank wastes to accomplish the

following:

1. "Radionuclide removal to the maximum extent technically and
economically practical will leave no more than § MCi '*Cs and

3.4 MCi *Sr in the LAW.

2. Remove TRU as required (i.e., removal from 3 CC tanks) to

ensure all solidified LAW is < 100 nCi TRU/g.

3. Meet all disposal requirements including those defined by the

performance assessment.
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It is concluded that cesium removal from liquid supernatants and TRU removal from CC
tanks before LAW immobilization' represents radionuclide removal to the maximum extent
practical. Therefore, these liquids could be considered “incidental™ waste provided the
immobilized LAW qualify for disposal in a shallow land dis~2sal facility under DOE waste
management requircments comparable to 10 CFR Part 61 requirements.

*This report assumes that the LAW form for disposal is a glass waste form. Therefore,
the concentrations of the radionuclides are concentrations using & vitrification process.

- .-
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LIST OF TERMS AND DEFINITIONS (Continued)

Deflnitions

High-level waste: For the purposes of this document, HLW is defined as those aqueous
wastes resulting from the operation of the first-cyct» solvent extraction sysiem, or equivalent,
and the concentrated wastes from subsequent extraction cycles, or equivalent, in a facility for
reprocessing irradiated reactor fuels (10 CFR Pant 50, Appendix F).

Incidental waste: The term incidental waste originated when the 10 CFR Part 50,
Appendix F definition for HLW was promulgated and the Atomic Energy Commission
specifically noted that the term HLW did not include “incidental® waste resulting from
reprocessing plant operations, such as ion exchange beds, sludges, and contami:1ated
laboratory items, such as clothing, tools, and equipment. Under the same reasoning, e
NRC has indicated incidental wastes generated in further creatment of HLW (e.g., salt
residues or miscellancous *-ash from waste glass processing) would be outside the
Appendix F definition.

For application to the Hanford Site wastes, incidental wastes include the miscel'aneous
wastes resuiung from further processing of HLW to enhance the product (e.g., volume
reduction} or t0 remove nonradicactive materials previously added o the HLW (e.g.

neutralization of acidic HLW).

Liquid fraction: The low-activity liquid fraction of the mnk waste containing a small
fraction of water-insoluble solids.

Low-level waste: As specified in the Low-level Radioactive Waste Policy Amendments Act
of 1985 (Public Law 99-240), radioacti & waste not classified as high-ievel waste, spent
nuclear fuel, or by-product material specified as uranium or thorium tailings and waste.

Low-acti-ity waste: Low-activity waste (LAW) at the Hanford Site is produced Ly treating
the tank wastes. LAW iz produced by reating the tank wastes and are "low-level” tank
wastes that have not yet received the NRC concurtrence as incidental.

Sludge washing: Contacting tank waste sludges with dilute sodium hydroxide solutions to
dilute and dissolve aguenus suviuble components. Ephanced siudge washing contacts sludges
with 3 molar sodium hydroxide solutions to dissolve selected components (aluminum,

chromium, phosphorous, and sodium).

Supernstant: The liquid layer above the solids in the waste storage tanks. The liquid
supernatant includes drainable interstitial liquids.
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Transuranic waste: As defined and used by the U.S. Department of Energy
{DOE Order 5820.2A), radicactive waste that, at the time of assay, contains more than
100 »Ci/g of alpha-emiuing isotopes with atomic numbers greater than 92 and half-lives

greater than 20 years.

Other notes:

Units Reported: Throughout the document, all characteristics (i.c., voiume, mass, etc.) are
reported in metric units except for the radiological units of Sievert (Sv) and Becquerel (Bg).
In these two cases, the English units will be used: mrem and curie (Ci), respectively. In
some instances, both metric and english units are shown.

Tarene.1iy
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TECHNICAL BASIS FOR CLASSIFICATION
OF LOW-ACTIVITY WASTE FRACTION
FROM HANFORD SITE TANKS

10 INTRODUCTION

National defense activities have generated radioactive waste since 1944 on the Hanford Site
in Washington State. Liquid radicactive and chemical wastes from the nuclear material
production and research activities were wansferred o underground, reinforced-concrete,
steel-lined wanks [commonly referred to as siogle-shell anks (SSTs) and double-shell tanks
(DSTs)) for swor-ge. The U.S. Depariment of Energy (DOE) and its predecessor
organizations (the Manhattan Engineering District, Atomic Energy Commission and Energy
Research and Development Administration) discharged waste from reprocessing inte ©STs
from 1944 10 1971 and into DSTs from 1971 to 1988. Active use of the SSTs ceased in
November 1980. Since 1980, onlv stabilization and isolation activities have occurred in the
SSTs. Plans are to retrieve waste .rom both single- and double-shell tanks, pretreat the
waste as necessary to sepaiaic high-level waste (HLW) and low-activity waste (LAW)
fractions and immobilize both fractions by vitrification.

This document provides an analysis 1o support a determination of the radioactive
classification of the LAW fraction produced by treating Hanford Site tank wastes. To allow
for disposal of the LAW fraction of tank waste near surface, the DOE must receive a
determination from the U.S. Nuclear Regulatory Commission (NRC) that the waste is not
HLW and, as such, is not subject to NRC licensing.

1.1 OBJECTIVE

The objective of this repori is to provide a teciinical basis (o support a NRT determination to
classify thz LAW fraction of Hanford Site tank waste as “incidental® waste.

1.2 SCOFE

Based on the curren® tank waste processing scheme, this document evaluates removal of key
radionuclides from the ligquid phase of tank wastes to produce a LAW fraction for onsite
disposal. Consistent with the revised processing plan for Hanford Site ank wastes (Ecology
¢t al. 1994), the document discusses: (1) the currex NRC classification criteria and
requirements, (2) the wnk waste inventory and radionuclides of interest (i.e., “kzy®
radionuclides), (3) technology options for treating liquids to produce 2 LAW fraction suitable
for onsite disposal and, {4) the technology status and costs for separations processes.
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2.0 METHODOLOGY

This section provides a description of the process for designanng 2 waste as “inciden’|* and
describes the application of the NRC ,..cess w the Hanford Site tank waste. Although the
NRC does not have licensing authority for the disposal of DOE’s low-level waste (LLW), the
NRC does have authority for licensing the disposal of HLW ,or both commercial and defense
waste. LAWSs are produced by wreating the tank wastes and are "low-level” tank wastes that
have not yet received the NRC concurrence as incidental. To sliow for disposal of the LAW
fraction of tank waste aear surface, the DOE must receive a determination from the NRC

that the waste is not HL'W and, as such, is not subject to NRC licensing.

2.1 WASTE SSIFICATION FOR THE BANFORD SITE DOUBLE-SHELL
TANK W. s {E

The NRC and the DOE have established a process for determining what defense waste
constitztes “incidental” waste. They have applied this process to the Haoford Site DST
wastes, Ssvannah River (South Carclina) wastes and West Valley (New York) tank wastes.

For the Hanford Site tank wastes, the NRC previously concluded that the reprocessing wastes
to be disposed in the grout facility (e.g., DST supernatants) would be classified as
*incidental® wastes. This classification was based on the processing scheme defined in the
Final Environmental Impact Statement for the Disposal of Hanford Defense, High-Level,
Transuranic and Tank Wastes, Harford Site, Richland, Washington; Record of Decision
(HDW-EIS) (DOE 1988). Subsequent to this classification, the Hanford Federal Facility
Agreement and Consent Order (Tri-Party Agreement) (Ecology et al. 1994) was enacted and
the processing scheme for treatment of the mnk wastes was modified. The modified
processing scheme includes retrieval and processing of single-shell tanks, not to use existing
facilities (i.c., B Plant) for tank wvaste premeatment, and to dispose of the LAW fraction as

glass instead of grout.

The NRC determination for Hanford Site DST wastes was provided in Bernero 1989 and
confirmed in 58 FR 12342 (documentation contais *4 in Appendix A). A review of the NRC
determination and the subsequent modification of the tank processing scheme is provided in

the following section.




2.1.1 U.S. Nuclear Regulatory Commission Determination for Hanford Site
Double-Shell Tank Waste

‘The NRC evaluated and accepted the DOE proposal for pretreatment and disposal of Hanford
Site DST wastes (Bernero 1989). The DOE based this proposal on the preferred option from
the Environmenta! Impact Statement for the Disposa! of Hanford Deferse, Tank, and
Transuranic Wastes (HDW-EIS) (DOE 1987). The DOE proposal (Rizzo 1989) is included
it Appendix A.

The swates of Oregon. Washington, and the Yakama Indian Nation petitioned the NRC to
exercise its ruizmaking authority and adopt a regulation concerning classification of Hanford
Sie mgh-level radioactive wastes currently stored in rewrievable surface, storage facilities
{e.3., DSTs). In addition to the rulemaking request, the petitioners requested application of
the radionucixie separation criteria on a tank-by-tank basis. In response to the petition, the
NRC reviewed their original finding and obtained comments from the public. in

58 FR 12342, the NRC found that DOE’s plans for the handling of DST wastes were
consistent with their principles of waste decontaminztion and protection of the - blic, and

denied the rulemaking request.

Figure 2-1 shows o historical timeline on the classification of the LAW fraction from the
Hanfrrd Site D5T waste. This timeline begins with the completion of the Final
Environmental Impact Statement—Disposal of Hanford Defense High Level, Transuranic, and
Tank Wastes (HDW-EIS) and ends with the NRC confirmation in 1993 (58 FR 12342).
Appendix A contains the correspondence associated with the timeline as well as a synopsis of

the correspondence,

2.1.2 Modiusication of the Tank Waste Processing Scheme

Sumce completion of the original agreement between the NRC and the DOE, several changes
have cccurred (Wodrich 1994) which impact the tank waste processing scheme. These
changes occurred baszd on a review of the processing scheme with the public and
governmental agencies involv~d in the disposal of tank waste. The primary changes that
impact the LAW determination include: (a) planned retrieval of atl SST waste; (b) an
existing plant will not be used as 2 pretreatment facility; and (c) a change from grout to glass

as a LLW form.

(a}  Since the HD'W-EIS (DOE 1987) was issucd, the knowledge and the conditions
surrounding waste disposal have changed considerably, reversing previous
thinking that favored in situ disposal for the SSTs. The emerging tank waste
safety issues have raised concerns about long-term stability. Also, the
Resource Conservation and Recovery Act of 1976 and the Nuclear Waste
Policy Act of 1932 requirements for reatment and geologic disposal of HLW
run counter o the in situ disposal approach for SSTs.
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Figure 2-1. Timeline of Classification of Low-Activity Waste
Fraction in Hanford Site Tanks.
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As a result, it is now planned 1o retrie .= and process all DST and SST waste
for disposal. Currently, the SST waste is mostly salt cake or sludge.
However, the waste in the SSTs must now be redissolved or made into a liquid
slurry, retrieved, transferred, and fed into the prewreatment process system.
This change increases by four-fold the overali amount of waste requiring
processing and the amount of waste for processing to remove cesium incr2ases
from about 20,000 m* to over 600.000 m? if all tank waste is processed.

(b)  Another primary change was based on a technical evaluation that found the E
Plant to be unacceptable for use as a pretreatment facility. It was determined
B Plant did not comply with current environmental and safety regulatory
criteria (Grygiel et al. 1991). Upgrades to reach compliance are not
technically or economically practical. Thc decision not to use B Plant for
pretreatment increases the time for imp:ementing radionuclide separations since
new facility construction is required.

{c)  Grout, as ~'anned for near-surface disposal, was included in the HDW-EIS
Record of Decision (DOE 1988). However, stakeholders were concerned
about the performance of grout for immobilizing LAW over a long pericd of
time (leachability) and life-cycle cost estimates for other LAW forms being no
oreater than grout. Other factors such as radionuclide content, lack of
retrievability, and the large volume of grout, added to stakeholder concerns

about continuing with grout.

To accommodate these changes, the DOE initiated a program rebaselining actir ity to
re-evaluate and p!~n a revised approach to disposal of the Hanford Site tank waste. The
elimination of B riant as a potential facility for development of pretreatment separations
technology, as well as for future pretreatment operations, made the 1989 Tri-Party
Agreement milestones difficult 1o accomplish on schedulz.

In December 1991, the Secretary of Energy directed that an integrated Tank Waste
Remediation System (TWRS) Programm be established to plan and implement the disposal of
the tank waste at the Hanford Site. A rebaselined TWRS Program mission, based on a
proposed new technical strategy, was provided by DOE in March 1993 to the other two
parues of the Tri-Party Agreement in the form of a request to modify the agreement. The
tri-paries modified the agreement and signed the fourth amendment to the Tri-Party

Agreement (Ecology et al. 1994).

The current fiscal vear (FY) 1996 planning calls for a two-phase approach to waste
processing (Bader 1995). In 1995, the waste treatment and immobilization acquisition
strategy was changad o privatize these functions. This straizgy would utilize private
conizactor(s) to desigs, build, operate and finance the facili}m with DOE paying a fixed )
price for immobilized waste products delivered o DOE’s specification. The plan calls for a
nroof-of -concepy/commercial demonstration-scaie effort (referred 10 as Phase 1) 1o provide
confidence in technology, funding methodology, and regulaiory strategies to allow financing
of a privauzation contraciss in the next phase. Following Phase |, the plan calls Jor a full-

-4



WHC-5D-WM-TI-699, Rev. 2

scale production phase (referred to as Phase 11). in Phase 1 and Phase II, DOE will be
purchasing services from a contractor-owned, contractor-operated facility under a fixed-price
type of contract. !t should be noted that the contractor(s) for Phase | and 1 of the TWRS
privatization strategy may select radwnuclide removal technologres and/or a LAW form
different than presented in this document.

2.2 NUCLEAR REGULATORY COMMISSION WASTE CLASSIFICATION

A clear distinction between HLW and LLW does not exist. High-level waste has a source
based definition while LLW is generally defined by what it is not (¢.g., HLW). The NRC
classification of Hanford Site tank wastes 13 defined by the Low-Level Radivactive Waste
Policy Act and the definitions for HLW and “incidental® waste in 10 CFR Part 50,

Appendix F.

2.2.1 Definition of Low-Leve]l Waste

The current definition of LLW for both the NRC (10 CFR Part 61) and DOE (DOE

Order 5870.2A) comes from the Low-Level Radioactive Waste Policy Act  The definition
designates LLW as radiocactive waste that is not classified as HLW, gansuranic (TRU) waste,
or nuclear fuel or byproduct material as defined in 11e.(2) of the Atomic Energy Act of 1954
{ur.;ium and thorium tailings and waste). Thus, to determine whether a waste is LLW it
must not meet the characteristics of the waste types listed.

The NRC places concentration restrictions on the disposal of waste near surface.
Concentration limits for disposai of commercial LLW (which must be in a solid form) are
specified in .0 CFR Part 61.55, Waste Classification Requirements for Lanu Disposal
Facilities. The NRC issued an Advance Notice of Proposed Rulemaking (ANPR) for a
concentration bzsed Definition of "High-Level Radicactive Waste,” 52 FR 5992. Under this
ANPR, a waste having concentrations less than either of those found in Table 1 or Table 2
from '0 CFR Part 61 would constitute LLW. Public and agency comment on this ANPR led

1o recision of the proposal as doecumented in 53 FR 17709,

The release of radionuclides to the environment is addressed in '0 CFR Part 61.41, which
requires that the disposal action does not exceed a 250 uSv per year (25 mrem/yr) dose from

all pathways.

The DOE does not place quantitative CORCEntation Tesirictions on the disposal of LLW, but
requires completion of 2 performance assessment of the wasie dispesal activity per DOE
Crdzr 5820.2A. The performance assessment must show that the disposal action provides
adequsis protection o the groundwaler per 40 {CFR Pan 141. Complying with this
ragurement mandates tha the disposal acuon does oo excesd a 40 uSv per year (4 mrem/yr)
dose from the yroundwaizt palway.

whatan IR e
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2.2.2 Definition of High-Level Waste

Appendix F of 10 CFR Part 50 codified what the Atomic Energy Commission deemed HLW
in 1970. For defense waste, the NRC utilizes this definution which was in place when they
were given jurisdiction for its long term storage in 1974, This definition consists of a suurce
based definiion for HLW, HLW is defined as “those aqueous wastes resulting from the
c-zration of the firsi-cycle solvent extraction system of equivalent, and the concentated
waste from subsequent exwraction cycles, or equivalent, in a facility for reprocessing
wradiated reactor fuels.”

Another definition of HLW is contained in the 1987 amendment to the Nuclear Waste Policy
Act of 1982 (NWPA). The NWPA defines HLW in the following two parts:

i. "The highly radicactive material resulting from the reprocessing of spent
nuclear fuel, including liquid waste produced directly in reprocessing and any
solid material derived from such liquid waste that contzins fission products in
sufficient concentration; and

2. Other highly radioactive materia! that the Commission, consistent with existing
" law, determines by rule requires permanent isolation.

in context of the NWPA, “requires permanent isolation” means disposa in geologic
repository or alternative system with equivalent waste-isolation capabilities.

2.2.3 U.S. Nuclear Reguistory Commission Guidelines for Classification
of Hanford Site Wastes

The NRC position for Hanford Site wasies was given by Bernero (1989). “At Hanford, the
question of waste classification (and NRC licensing authority) has been complicated by the
mixing of waste from various sources over the past 45 years. This mixing has changed the
original charactenistics of the wastes and has resulied, in some cases, in the mixing of HL'W
and low-level waste (LLW). Consequently, it is now difficult to directly differentiate
berween HLW and LLW, using the source-based definition of 10 CFR Pant 50,

Appendix F.°

The rulemaking record for Appendix F specifically recognizes a number of “incidental,”
non-HLW waste streams associated with reprocessing plant operations. These inciude
cladding hulls, ion exchange media, siudges and miscellancous trash generated during
reprocessing operations. Not mentioned, however, are wastes resulting from further
processing of HLW (e.g., volume reduction) or removing non-radioactive materials that were
added 10 the HLW for improved processing and/or storage (e.§., the addition of alkaline
material 1o neutralize acudic HLW). At West Valley and the Savannah River Plant, NRC has

agreed that such wastes are not HLW,

2-6
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The current NRC classificanion for Hanford Site DST wastes was confirmed in 58 FR 12342,
In this determination, the NRC concluded that DOE's proposed processing scheme would
remove the largest pracucat amount of the total site activiny  attrthutable 1o HLW, for
disposal 1n a deep geologic repository, and the remainder of the wiste would be considered
"incudental® waste and could be disposed of onsite.

The Commissions's conclusion that the reprocessed DST wastes would be “incidental” wastes
was based on DOE's assurances that they have met the tollowing guidelines (Bernero 1993):

1. The waste has been processed (or will be further processed) 1o remove key
radionuclides o the maximum extent that s technically and economically

practical.

2. The waste will be incorporated 1n a sotid physical form at a concentration that
does not exceed the applicable corcentration limus for Class C LLW as set out

1 10 CFR Part 6!,

3. The waste will be managed, pursuant to th~ Ao Eaergy Act, so that safety
" requirements comparable to the performance objectives set out 1n
10 CFR Part 61 are satisfied.

Figure 2-2 depicts these steps as acuons and decisions in the form of a logic diagram.

2.3 INTERPRETATION OF U.S. NUCLEAR REGULATORY COMMISSION
GUIDELINES

The first NRC guideline outhined in Section 2.2.3 uses the criteria "technically and
economically practical.” Technically and economically practical, as appiied to this study, is
defined below. NRC guidelines for meeting the concentration limits for Class C LLW and
performance objecuve requirements as set out in 10 CFR Pant 6] are well-defined and not as
subject to mnterpretation as the criteria for “teconically and economicaily practical.” The
apphcation of these guidelines to evaiuaie specific radiopuchde separation processes is

provided 1n Chapter 3.0.

2.3.1 Deflinition of Technically Practical and Economically Practical

Techmeally practizal radionuchde removal techaology is defined herein as a techpology or
procass opiion having plant scale sxpenence or a high probabinry for successful operation.
Figh prepabiiy of success 1 ensured through laboratory iesting on acrual tank wastes,
applicanions in jike or similar missions, ard an enginesring judgement of the aifficulty w
scale a process opuon for full-size application {e.g., complexity of oper.ion).
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Economic practicality is determined by the total life-cycie cost and the cost per curie
removed. The economically practical limit 1s selected for this evaluation as the point where
addiuonal removal costs increase significantly. An economic assessment is not provided if a
technology opticn is considered to be "not technically practical.®

2.3.2 10 CFR Part 61 Class C Concentration Limits

The second NRC guideline for classification of the LAY fraction as “incidental” waste is to
incorporate the waste in a solid physical form at a concentration that does not exceed the
applicable concentration Jimits for Class C LLW as set out in 10 CFR Pant 61.55.

2.3.3 10 CFR Part 61 Disposal Performance Objectives

The third NRC guideline for classification of the LAW fraction as “incidenal® waste is to
manage the waste so that safety requirements for disposal performance are comparable to the
performance objeciives of 10 CFR Part 61 (less than 25 mrem/yr by all pathways). Defense
wastes are -managed and dispor2d under guidance from DOE 5820.2A, which also requires
less than 25 mrem/yr by all pahways and compliance with 40 CFR Part 14] (less than

4 mrem/yr exposure from groundwater). The DOE order also requires that & Performance
Assessment (PA) be prepared for the disposal system. A PA for LAW disposal has not yet
been prepared. Appendix D is a2 comparison of the disposal performance requirements in
10 CFR part 61 and DOE 5820.2A.

A study of disposal system design featre impacts on LAW disposal system performance
{Mann et al. 1995) indicates that some **Tc and 7Se removal and/or disposal design features
may be requircd to meet the NRC guideline and DOE requirements. Disposal design
features addressed 1n the study include waste form corrosion rate, waste form dimensions,
engineered barriers, modification of water chiemistry, chemical retardants, and moisture
diverters. When the PA is compieie it will identify areas of concern for iong-term release of
sadionuclides to the environment from the disposal system. At that time, mitigating
measures, such as additional radionuclide removal and/or disposal system barriers, will be
gvaiuated and incorporated into the wreatme ™t and disposal system as needed to meet PA

requirements.

7.8



2.3.4 Radionuclides of Irterest

The radionuclides of interest in meeting the NRC guidelines for classification of the LAW
fraction as “incidental™ waste are shown in Table 2-1. These radionuclides are of interest
because they represent 99.9 percent of the inventory or are specifically identified in

10 CFR Part 61 (Tables 1 and 2). The radionuclides of interest for the disposal system
performance are also shown in Table 2-1. Table 2-1 includes the top five radionuclides for
intruder consequences and the top S radionuclides based on dos= consequences from a
drinking water scenario which includes the effect of soil retardation [Schmittroth et al. 1995),
An nterim perforrmance assessment is in progress and the radionuc)es listed are being
evaluated to determine if consequences exceed dose for a short tern intruder scenario (100
mrem/yr) and/or a long term drinking water scenario (4 mrem/yr). To ensure potentially
significant isotopes coantinue 1o be monitored, the Interim Performance Assessment also
includes additional radionuclides other than those listed in Table 2-1. These additional
radionuclides are considered unlikely to be significant for the PA and therefore are rot key
radionuclides for this study.

Table 2-1. Radionuclides of Interest in meeting the U.S. Nuclear Regulatory Commission
"Incidental” Waste Guidelines.

atentislly exceed dispesat
| Exceed 10 CFR i r ‘.'u:::l’n objectives
Radionnciide’ Pant6l Clax C 2
Yenit Intrucer dose | Grouudwater dose
consqueETIce conseguence

131Cs 2 tanks X
Wgr X
Transuranics 3 tanks X
PTe X
JH '
l‘c
‘”l
h8gn | X
%ge X
Uranium Isotopes (32U, X
ISSU' IJIU)

*63Ni, ¥Co, and ™Nb are listed in 10 CFR Part 61 but are not included as key
radionuclides. Due to the smal) inventory of these radionuclides, no significant contribution
is made that would affect the determination of the waste classification.

2-10



WHC-SD-WM-TI-699, Rev, 2

3.0 SOURCE OF TANK WASTE

The Hanford Site tank wastes were produced through the years 1944 1o 1988 by reprocessing
irra..ated nuclear fuel (contzining 98,100 Mg of uranium). The aqueous wastes produced
were accamulated in 177 underground storage tanks. During this period, these wastes were
weated 1o reduce the stored volume and to remove a portion of the radionuclidss. Figure 3-1
depicts the estimated wtal curie inventory that has been added to the tanks and the number of

curies remaining in the tanks (DOE 1994a).

The existing liquid fraction, dissolved salt cake and liquids from treatment of sludges/solids
are the candidates for disposal as LAW. Salt cake, generated as a result of supernatant
copcentration, contains almost nope of the soluble radionuclides. Residual interstitial liquor
in the salt contains a relatively high cesium concentration but the total volume is small.
Therefore, the existing liquid waste fraction con‘ains the overwhelming inventory of the

soluble radionuclide inventory.

The solid fraction (siudge) and those radioisotopes separated from the licuid fraction will be
vitrified as HLW and disposed in a geologic repository. The insoluble solids (sludges)
contain the bulk of the *Sr, TRU, and a small amount of '*’Cs. The predominant
radionuclide in the liquid is '¥Cs with a small amount of *9Sr and lesser fractions of TRU,
%Te, *H, 1C, MSe, and 1. The cesium and stroatium previously removed from the waste
are presently stored in capsules and are not currently considered to be waste. Capsules,
should they be considered waste, will be disposed as HLW in the geologic repository.

3.1 TANK WASTE INVENTORY FOR PRETREATMENT

Table 3-1 presents the total inventory of radionuclides that will be processed by pretreatment
and are the values used to assess radionuclide removal requirements in Section 4.0. The tank
wasie inveniory represents the amount of waste and contained radionuclides that will be
processed by pretreatment and LAW and HLW virrification. The TWRS processing
inventory consists of the current tank inventory (Orme 1995) and future additions less the
tank heel following waste retrieval. Appendix C prcvides additioral information and
references for the source of the tank waste inventory vaiues.




Figure 3-1. Esumated Hanford Site Tank War:2 Radionuclide Inventory.©?
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*Curie values are based on the Integrated Data Base Report-1994, Rev. 11,
Table 2.11 decayed to December 31, 1999,

*The “offsite shipments” inventory is not expected to return to the Hanford Site for
treatment.

*Decay products are not listed. Some radionuclides, such as *’Cs and %Sr, have
daughters with relatively short half-lives and are present in concentrations associated with the
normal decay chain of the radionuclide.

Sinventories of other key radionuclides (i.e., H, I, 14C. 7S¢, uranium isotopes,
and '%Sn) are not shown on the material balance. ‘These radionuclides have small
inventories that do not significantly affect the total curies in the material balance.
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‘fechnetivm Inventory: The *T¢ wveatories are based ov the wssamption of no removal of
¥*Tc by previous processing. Previous techoetium removals include Lribbing as supernatants
from the tanks, cribbing of process waste; during B Plant srontiur and cesium recovery
campaigns, ™Tc recovery demonstration and shipment offsite, and removal from the Hanford
Sit€ as a contarninant in shipments -° _-anium oxide product Thes: previous removals may
reduce the PTc tank inventory by 23 to S0 perrent (Colby and Peterser 1995). Analysis of
the % T¢ inventory is ongoing.

Selenium Inventory: The "°Se inveniories assume no removal 3t *Se by previous
processing. Previous selenium removals include cribbing as supernatants from the tanks, and
cribbing of process wastes during B Plan! stronuum and cesrum recovery campaigns. These
previous removals may reduce the ™Se tank inventory by up o a factor of 2. Analysis of
previous ™Se removals is ip progress.

Carbon Inventory: Because of the poorly known chemistry of *C in the fuel reprocessing
operations that generated the Hanford Site tank wastes, the assumed inventory is conservative
and the actual inventory may be a factor of 10 lowe:.

Iodin: Inventory: Because of the poorly known removal of 21 in the fue! reprocessing
operations that generated the Hanford Site tank wastes, the assumad inventory is an upper
buunding inventury and the actual inventory may be a factor of 2 1o 10 lower.

Tritium Inventory: Trinum (*H) contained in the tank wastes is estimated to be 10,000 Ci
(Colby 1994), Tritium will be discharged, to a state approved disposal site, from the
prereatment and waste virrification facilities in the process condensates as tritialed water.

Analysis of the *H inventory is ongoing.

Tin Inventory: Some '¥5n is expected to be solubilized in the alkaune solutions, but
inventory values have not yet been specified. No significant quantity of 2*Sn is expected in
the LAW that would affect the waste classification. Therefore, '2%Sn is not considered for
addinonal radionuclide removal. For performance assessment studies, some tin to the LAW
fraction is assumed to ensure cc itinued consideration of tin for intruder dose consequences.

Uranimm Inventory: The reactor discharges of the major uranium isotope, *%U, are well
established using the ORIGEN2 mode]l. However, the production estimates of higher
actinides, including other uranium and plutonium isotopes, is more difficult to calculate.
Further analysis is needed to refine the values for 24U, 2¥U, and *'Am.

Other—-Sodium Inventory: The impact of a potential reduction in the tank sodium inventory
was niot quantitatively determined in this study. Qualiwtively, the costs for cesium ion
exchange will not change significantly with a reduction in the sodium inventory.

Agnew (1995) indicates that the total sodium inveniory in the tank wastes may be
approximately 60 percent of the current reported values. This would decrease the predicted
volume of the immobilized LAW form since sodium is the major constituent in the LAW,

but wili not affect Class C concentration limits. .
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Table 3-1. Tank Waste Remediation System Processing Inventory
(December 31, 1999, Decay Date).

Tank Waste Restediztion System Precessing®
Radiouanclide Inventery, MQ -

Soluble Insoluble Total
(o0 34.1 3.01 37.1
st 1.89 525 54.4
Transuranics 0.00961 0.121 0.13%
"Te 0.0228 0.0093 0.032
79Ge 0.00103 - 0.00103
s 0.0253 - 0.0053
129 0.00005 - 0.000051
34 0.01 . 0.01
126gn - 0.0016 0.0016
Uraniym 0.00006 0.00094 0.001
Total 36.0 55.6 91.6°

*The inventories of H, 1C, and !?%] are given in Colby (1994). The inventory for
™Se and uranium is given in Mann et al. (1995). The inventory for 125Sn is given in
Schmittroth et al. (1995). The primary source of tank waste inventories are given in Orme
(1995) for '37Cs, %°St, and TRU because additional detail is given for fractions of soluble
and insoluble radionuclides. The values for ¥’Cs, *Sr, and TRU are consistent with the
Intzgrated Data Base Report-1994. See Appendix C for source of TWRS processing

inventory.
*Round-off error can result in + 0.2 MCi.

3.2 INVENTORY UNCERTAINTIES

The inventories provided for evaluation of additional radionuclide removal are subject to
uncertainties. A general discussion of known or anticipated limitations of the invenatory
values is given below. Resolution of inventory uncertainties is currently being addressed in

Kupfer et al. 1995, draft only.

Cesium and Strontium Javentory: The reported inventories for *7Cs and ™St are expected
to have small uncermainties (less than 10 percent).

Transuranics (includes 2*Pu, **Pu, *'Am and ¥'Np): The inventory uncertainty for the
ransuranics is primarily associated with the quantities in the insoluble fraction. This
uncertainty does not affect an analysis of removal from the soluble fraction. The tank waste
processing inventory of transuranics used for this analysis is consistent with the Integrared

Dara Base Report, Rev. 11,
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4.0 RADIONUCLIDE SEPARATIONS TECENOLOGIES

The TWRS plans to further premeat the 1ank waste by separating the tank wastes into a HLW
fraction and a LAW fracticn, Pretreatment has tie goal of minimizing the volume of HLW
while reducing the radionuclide content of the LAW fiaction to permit onsite disposal.
Pretreatment includes the baseline process of enhanced sludge washing (Orme :995).

4.1 BASELINE PRETREATMENT PROCESS

In this study, the baseiine pretreatment process for evaluation of incremental separations of
Hanford Site tank wastes includes the following:

®  Previously separated radionuclides
e  Solids/liquids separations, which includes enhanced (caustic) sludge w=rhing.

The baseline pretreatment process removes an estimated total of 137.7 MCi of radionuclides
from the TWRS processing inventory for offsite geologic disposal. The baseline separation
mnciudes 77.8 MCi of radionuclides that were originally separated and encrosulated (total
original inventory), 6.38 MCi (HAPO shipments) that have been separated by other
processing and are already shipped offsite, and 54 MCi of radionuclides (see Table 4-1) that
will be separated with the HLW sludges (i.e., solids/liquids separations).

The baseline pretreatment processing results in an estimated total capital, operating, and
geologic disposal cost savings of $9 billion (Colby 1995) over geologic disposal of all tank
wastes (i.e.. no solids/liquid sepa. ations).

4,1.1 Solids/Liquids Separations

The Tank Waste Remediation Sysiem (TWRS) process includes the characterizing, vetrieving,
treating, and disposing of chemicals contained in the SSTs and DSTs. Using simple
separation techniques, the retrieved waste is segregated into a low-activity fraction containing
the bulk of the non-radioactive constituents, and a high-activity fraction containing most of
the solids. The bulk of the %Sr and TRU radionuclides are contained in the water insoluble
fraction (i.e., solids) of the tank wastes. The bulk of the 1¥7Cs, ®Tc, and essentially all of
the Se, 31, “C, and H are contained in the soluble fraction of the tank wastes. The *Se,
129) 4 and *H are < 0.01 MCi in the soluble fraction and essentially none exists in the
insoluble phase. The processing inventory of radionuclides in the insoluble and soluble
fractions was shown in Table 3-1. The insoluble fraction contains 55.6 of the 91.6 MC.

projected 10 be in the tanks.

From the process flowsheet, batches of waste are retrieved into sludge wash anks.
Reuieved solids are washed four times using enough caustic {i.e., sodium hydroxide) to
arrive at 3 molar NaOH solution and 8 wt% solids slurry in the product stream from caustic

4-1
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washing, The caustic wash will solubilize additional ~nounts ot aluminum. chromium,
phosphate and sodium from the solids. Each wash is preceded by setiling and decanting o
remove liquids and concentrate the solids. Batches of leached and washed solids are
combined and blended while the decanted liquids are combined for additional weatment.

The amount of radionuclides removed with liquid fraction is based on a solids carryover of
0.33 percent of the solids in the tank for each of three decants (Orme 1995). This results in
an overall solids carryover of 1 percent for design purposes. To account for operational
inefficiencies and uncertainties in solids/liquid separations, a more conservative solids
carryover of 3 percent is applied for this evaluation. No further removal is provided for the
3 percent solids carryover. The liquids/solids separations process also assumes that the
inefficiencies in washing interstitial supernatant from the solids results in carryover of 0.135
percent of the soluble radionuclides into the solids phase (Orme 1995).

The total of both inefficiencies during the solids/liquids separation process is shown in
Table 4-1 and results in approximately 54 MCi in the solids slurry and 36 MCi in the liquid
phase, with an additional ' 7 MCi entrained solids from an assumed 3 percent solids
carryover. The 36 MCi 1n the separated liquids is considered for additional radionuclide
separations in Section 4.2. No further separation is assumed for the 1.7 MCi entrained
solids. '

Table 4-1. Inventory For Additional Radionuclide Removals
(MCi Decayed to December 31, 1999).

Solids slurry Liquid fractios
Radionuclide fraction to Tetal
waste Soluble solids

(137Cs 2.9 34.1 0.09 37.1
%5y 50.9 .89 1.57 s4.4
Transuranics 0.117 0.0096 0.004 0.131
P Te 0.0093 0.0228 . 0.032
795e - 0.00103 . 0.00103
e ; 0.0053 - 0.0053
i29] - 0.000051 . 0.000051
H ] 0.01 ) 0.01
T - - 0.0016 0.0016
Uranium 0.00094 0.00006 - 0.001
Totals (rounded) 54 36 1.7 2
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4.2 TECHNOLOGY OPTIONS

The NRC guidelines outlined in Chapter 2.0 have been used o assess radionuclide removal
technologies and evaluate the practicality of achieving higher degrees of separation from the
LAW fraction. This section focuse, v.. the technologies for separation of radionuclides from
supernatants to produce LAW. This evaluation consists of identifying: (1) individual
technology options for radionuclide separations processes, (2, the status of the technology.,
(3) defining the radionuclide removal efficiency and (4) determining the cost of implementing
the technology. The cost of implementing a given technology, with an estimated curie
removal for the technology, is assessed in terms of cost per curie to provide a measure of
economically practical. An ecopomic assessment is provided only if a technology is

considered 1o be technically practical.2

Technology options for radionuclide removal are considered for the radionuclides of interest
as defined in Section 2.3.4. The radionuclides discussed in the sections below are ¥'Cs,

%Sr, TRU, *Tc, Se, "C, "I, *H and uranium isotopes. The technology options for each
of the key radionuclides are evaluated and compared using the definitions of technically and

econcmicaly practical.

4.2.1 Cesium Removal

The liquids {or pretreatment contain approximately 34.1 MCi cesium for further separations.
Technology options considered in this study for removal of soluble cesium from the waste
supernatants and wash liquors are: (1) a cesium ion exchange process using column
operation, (2) in-tank precipitation or sorption process and, (3) volatilization of cesium from

the LAW melter.

Cesium is the key radionuclide requiring additional removal to establish a new LAW limit.
Cesium represents approximately 91 percent of the curies in the liquid fraction after
solids/liquid separations have been performed. The distribution of cesium concentration in
the tank wastes is shown in Figure 4-1. Adding the totals from the first three blocks in
Figure 4-1 shows approximately 90 percent of the cesium curies is contained in 21 percent of

the total volume.

2Cost estimates are based on 1995 dollars. In some cases, cost data were obtained from
documents completed before 1995 and data are in 1993 or 1994 dollars. However, the

overall costs will not be impacted by a 1 or 2 year cost escalation.
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4.2.1.1 lon Exchange—Column Operation. Cesium can be removed from alkaline
solutions high in sodium with cation exchange resins. Beginning in 1967, cesium was
extracted from tank wastes and recovered in B Plant using regenerable ion exchange
processing. The use of regenerable cesium ion exchange in B Plant was the basis for
radionuclide removal in the NRC determination. lop-exchange using non-regenerable resins
for cesium removal is also considered as a technology option.

‘The following sections discuss cesium ion exchange processes for single- and two-cycle
technology options.

4.2.1.2 Single Cycle of Ion Exchange. The current design basis for evaluation of cesium
ion exchange is based on jon exchange resin CS-100°, and the laboratory data generated
over several years of testing at Westinghouse Process Chemistry Laboratory and Pacific
Northwest National Laboratory. It is an engincering judgement that the properties of CS-100
provide a conservative basis for ion exchange design. Alternate ion exchange materials,
e.g.. resorcinol formaldehyde, ular potassium cobalt hexacyanoferrate, crystallir <ilico-
titanante (CST) and SuperLig™ 644*, are also being evaluated for cesium removal from
alkaline soluiions (Lee et al. 1996). Silicotitanates have been used at the West Valley
Demonstration Project (WVDP) facilir- at West Valley, New York for cesium removal from
tank wastes. The silicotitanate use¢  West Valley was in the form of titania doped zeolite

in columns.

The cesium ion exchange process in the reference flowsheet (Orme 1995) has a design basis
of 99 percent removal of the soluble cesium from supernatants and wash liquors. The
experience at B Plant with ion exchange during the cesium recovery campaigns for cesium
capsule production was typically 90 nercent recovery in order to maximize the total curies
removed per unit time and net to minimize the cesium concentration in the treated liquid
(Barton et al. 1586). A design basis of 99 percent cesium rermoval from the clarified
superratan-s and wash liquors is imposed as technically feasivle. The cesium ion exchange
process is evaluated based on a 97 percent cesium removal efficiency to allow for resin

degradation and design and operational uncertainties.

Technical Practicality of Single-Cycle lon Exchange. Cesium ion exchange with an
organic resin was used at B Plant 1o recover the 55 MCi of '*'Cs for the encapsulation

campaign at the Hanford Site. Removal of cesium using ion exchange technology is
considered to be technically practical. Selection of an appropriate ion exchange material
continues to be developed and tested.

3puolite CS-100 is a registered rademark of Rohm and Haas, Philadelphia,
Pennsylvania.

*SuperLig 644 is a polymer resin of the covalently bound SuperLig“‘ macrocycle family
of sequestering ligands from IBC Advanced Technologies (American Fork, Utah).

AN
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Cost of Single-Cycle Jon Exchange. The cost for ces’sm removal by ion exchange is based
on data in the TWRS Environmental impact Study (EIS) data package {Slaathaug 1995,
Table F-36). The capital cost for cesium ion exchange is $380 million. The total operating
cost for the ceswum ion exchange system including decontamination and decommissioning
(D&D) costs is $602 million to process all the waste. If all of the soluble waste is treated
using a cesium ion exchange process, up to 33.1 MCi (97 percent separation efficiency) of
:::Cs is removed at a tota) cost of $982 million. This results in an average cost of $30/Ci
Cs.

The cost per incremental curie cesium removed is driven primarily by the operational costs
of a cesium ion exchange facility. For this evaluation, a tank waste retrieval sequence was
optimized to retrieve the tanks with the highest cesium concentration first. Data from the
*baseline retrieval sequence® (Certa 1995) were optimized for removal of cesium. The
retrieval sequence was prioritized to process only wastes for selected cesium concentrations.
Output of the optimized sequence includes the waste volume processed and the resulting MCi
cesium disposed in the LAW (Slaathaug 1996b). From this data, Figure 4-2 plots the $/Ci
cesium removed versus the cesium concentration in the feed. For an optimized retrieval
sequence, the orerational cost per curie begins to increase ciszilcantly at concentrations less
than 0.05 Ci '¥'Cs/L. If a concentration of greater than 0.05 Ci '¥'Cs/L is selected as the
economically practical limit for terminating cesium removal processing, this results in a total
cesium rer.oval of 29 MCi cecium with approximately 5 MCi cesium remaining in the LAW.

Table 4-2. Incremental Operating Cost for Removing Additional Cesium.

Concentration of cesivm .
cesium for Million liters Mﬁ low-- | Total coat in | IRcTemental
processing (Ci/1) processed activity | - miflions % cost
<0.01 420.9' 1.0 982 147

0.01 255.7 1.9 850 59
0.02 130.5 16 749 28
0.05 88.7 4.8 715 1
0.1 78.1 5.6 706 5
02 59.6 8.6 691 3
0.3 296 15.7 667 2
05 6.5 23.6 648 0.5

*Total volume of decanted tank liquids, adjusted to 7M sodium, no wash
solutions included.
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Figure 4-2. Cost per Curie Cesium Recovered versus Cesium Concentration in the Feed.
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4.2.1.3 Second Cyck of Cesiwmn fon Exchange. A second cycle of cesium ion exchange
treats the raffinate fro 1 the first ion exchange cycle and removes an additional 1.0 MCi
137Cs assuming 97 per :ent recovery in the second cycle. This results in a total recovery of
99.9 percent for two ¢ ycles of cesium ion exchange and separates approximately 34 MCi

cesium.

Technical Praciicality of Second-Cycle Jon Exchange. The tachnical practiczlity of a
second cycle of cesium ion exchaoge is similar to a single cycle of ion exchange.

Cost of Second-Cycle lon Exchange. The costs associated with a second cycle of cesium
ion exchange are derived from the difference in costs for separations facilities containing two
cycle and one cycle of cesium ion exchange developed in the Facility Configuration Report
(Boomer et al. 1992} (sec Appendix B). The difference in capital costs attributed to the
second cycle is $275 millior. The operating cost differences for the second cycle of cesium
ion exchange are $47 million for materials, $15 million for equipment replacement, and

$83 million for D&D costs. If all soluble waste is treated, the additional 1 MCi of ¥'Cs is
separated for a cost of $420 million. This results in a cost of $420/Ci 1*'Cs.

4.2.1.4 Cesium Precipitation In-Tank for Al Wastes. Several materials have been
proposed for removal of cesium from aikaline Hanford Site wastes by precipitation or
sorption. ‘Thes: include nickel ferrocyanide, tetrapheny! borate and silicotitanates.

Sodium ferrocyanide and nickel sulfate were used at Hanford Site to remove cesium from
SST supernatants. Concerns with (1) potential safety problems (nitrate-cyanide mixmwres in
the tanks), (2} a requirement to add acid to the wastes for pH adjustment before
precipitation, and {3) process sensitivity to pH control have eliminated sodium ferrocyanide
from consideration of full scale application for Hanford Site wastes.

The in-tank precipitation of cesium by the addition of tetraphenyl borate is used at the
Savannah Kiver Site (SRS) for reatment of tank wastes. Tetraphenylborate co-prezipitate
potassium with the cesium. Hanford & te wastes are different from the SRS wastes becaus.
Hanford Site wastes contain significant quantities of potassium. Hanford Site wastes conti:n
737 Mg of potaisium, which would result in 6,750 Mg or 70 miflion L (18 Mgal)
(d’Entremont and Walker 1987) of precipitate. The excessive quantity of chemical
consumption and quantities of metal-organic precipitates to store and process through HLW
virrification have eliminated tetraphenyl borate from consideration.

Subsequent to the West Valley application of silicotitanates, research has evolved
silicotitanates in1o 2 more selective material, CST. The CST materials have been developed
by Sandia National Laboratories in conjunction with Texas A&M University and UOP
Malecular Sieves as an aliernative to organic ion exchange resins for cesium removal from
Hanford Site tank wastes. The CST material has been manufactured into a suitable
engineered form and is commercially available, If obtained in bulk quantities, CST may
offer an increased ion exchange capacity, ¢liminaie safety concerns regarding organic resin
degradation, and reduce secondary waste generation compared to the use of organic resins.
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CST is not regenerable. Therefore, the CST material cannot be eluted and must be disposed
in a loaded form.

An evaluation of how the use of CSTs would impact HLW glass production was performed
by Swenson (1995). The reference evaluated removal of **Cs to produce | Ci *’Cs/m® in
the LAW and concludes that there is no benefit to in-tank Cs removal using CSTs. CST
material contains TiO, which is predicted to bave a fow solubility in the HLW glass product
(1 wi%). This results in a2 maximum usage of approximately 230 MT of TiO, before the

1 wt% TiO, is exceeded. Because of the large quantity of CST material required for an
in-tank process for all waste, there is a significant increase of the HLW glass production
whether by single-batch (14,303,900 MT at | percent titania) or column contacting
{70,000 MT at 1 percent titania) of the CST with the waste. The current TWRS flowsheet

(Orme 1995) projects 22,800 MT of HLW glass.

Technical Practicality of Cesium Precipitation In-Tank for Al Wastes. Cesium
precipitation in-tank for all wastes using CST is not practical due to the quantity of CST

material required to remove greater than 99 percent of the cesium.

Cost of Cesium Precipitation In-Tank for All Wastes. No economic analysis is provided
since the technology is not practical.

4.2.1.4.1 In-Tank Precipitation for Selected Wastes. Selective treatment of tank wastes is
also an option for CST. Treating only the tank wastes more concentrated in cesium can
significantly reduce CST usage and HLW volume. The selective CST treatment of tank
wastes more concentrated in cesium can maximize the total cesium removed by a fixed
amount of CST and the contained Ti0,. The HLW canisters (1.26 m® glass per canister is
assumed for this report) produced are a function of the total titania contained in the CST
used to treat all wastes. The quantity of CST used to treat the liquid phase of tank wastes is
proportional to the volume of wasie, degree of desired cesium removal [Decontamination
Factor (DF)), and the method of supernatant/CST contact.

The selective CST weatment of tank wesies is based on maximizing the total cesium removed
by a fixed amount of CST and the contained TiQ,. This optimization assumes that each
batch of composite waste produced by the waste retrieval system is treated with a variable
amount of CST and variable DF to produce a constant cesium to sodium ratio in the treated
supernatants and an approximate constant cesium to TiO, ratio in the loaded CST.

The projected amount of vitrified HLW allows the addition of titania up to 1 percent. This
results in a potential use of 230 MT of titania contained in CST without significant penaity.
less than 136 canisters of additional HLW. The concentration of '>'Cs in waste tank

supernatants also varies sigaificantly between tanks.

An evaluation of selective reatments using CST is provided in Slaathaug 1996a. This study
shows a 90 percent cesium removal is achieved with the incremental additions of CST
equalling 230 MT TiO, (note: 230 MT TiO, is the amount allowable before exceeding the




1 wt®h utania solubility itmit in HLW glass) For siagle bawb toumacts, an estimated 8 MCi
3Cs would remasn 1n the LAW usjog s tectnotogy

Technical Practicality of 1o-Tank Precipatation for Selecied W astes, Selective geatment
of Lk wastes using CST 1 nor techiscally practical fos this analysis due to the development
work stll required (i.e m-tars sonunls and scale-up issues; For this document, it is
assumed further developmenr s needeo 10 accuraielv define the capacity of different forms of
CST for application 10 Hanford Sue mnk wasies The reference study (Swenson 1995)
recommends additwonal study to accurstely define the capacey of different forms of CST and

W increase the allowable concentration of titania in HLW glasses.

Cost of In-Tank Precipitation for Selected Wastes. Since the use of CST for cesium
separation is not considered technically practical for this analysis, no economic assessment

has been provided.’

4.2.1.5 Cesium Volatilization. The volatilization of some cesium during the meliting of
radicactive waste glasses is intrinsic to the viuification process. A LAW melter could
provids removal of volatile radionuclides from the LAW glass by routing volatile
radionuclides captured in the melter offgas scrubber solution to the HLW feed stream instead

of recveie o the LAW melter feed.

The melting of HLW glasses typically volatilizes 20 percent of the feed cesium from Joule
heated melters. The HLW melters typically operate with a cold cap and 2 maximum
temperature of 1100 °C to minimize cesium volatility. Operation of 2 Joule heated LAW
melter at temperatures of 1300 °C or greater and with sparging to disrupt the cold cap couid
expect to increase cesium volatility up o 50 percent. Tests in FY 1995 (Higley 1995) with
hot gas heated melters for LAW virrification gave indicated cesium volatilities of 50 to

90 percew of the feed cesium.

Technical Practicality of Volatilization. Cesium volatilization and recovery is a design
feature for full scale HLW meliters. The details of process control needed to maximize and
control ce<ium volatilization bave not been established. The removal of cesium from
aqueous ori-gas treaiment requires development and no production scale applications have
been performed. Therefore, cesium removal using only a volatilization technology is

considered not technically practical.

Cost of Volatilization. No economic analysis is provided since the technology is considered
not technically practical.

SAppendix B, Cost Estimates, which contains limited cost data for CST that have been
recently investigated, is provided for information oniy.
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4.2.2 Strontinm Removal

The liquid fraction for further pretreatment contain approximately 3.46 MCi *°Sr (rounded to
3.5 MCi) for further separations. Of the 3.5 MCi, 1.89 MCi is soluble *Sr and 1.57 MCi
(rounded 10 1.6 MCi) is insoluble ™Sr from solids carryover. No further removal is
provided for the 1.57 MCi insoluble *Sr (see Section 4.1.1).

Technology options considered in this study for removal of soluble strontium from the wasie
supe "natants and wash liquors are: (1) precipitation by chemical addition, (2) deactivation of
the complexams, (3) complexant destruction and, (4) solvent extraction.

An analysis of DST radionuclide removal requirements on a tank-by-tank basis (Schulz 1995)
has determined that no additional removal of soluble %Sr is required for any tank 10 meet the
NRC Class C criteris. The ®Sr concentration in glasses made from supernatant liquid in at
least 21 of the DSTs will contain less than 150 Ci *Ss/m? without pretreatment, which is
below the Class B limit for %Sr. The highest conceatrations of soluble strontium is found in
CC wastes. Prec,pitatioa processes discussed for TRU removal result in %St that
co-precipitates with the removal of soluble TRU (see Section 4.2.3.3).

The CC sumernatant contains multivalent cations of radionuclides such as strontium and
ransuranics in greater concentrations than normal in alkaline solutions. This increased
concentration occurs because of the presence of complexants added during previous strontium
and cesium recovery campaigns in B Plant.

4.2.2.1 Precipitation of Strontium Phesphate from All Tank Wastes.  Treating all the
DST and SST wastes {177 tanks) a1 SM Na o remove 1.8 MCi of the 1.9 MCi soluble *Sr
would require 50,000 MT of Sr(NJ,), and would increase the number of HLW canisters

from 6.800 w 14,200.

The precipitation of strontium from the complexant bond by the addition of nonradiosctive
strontium invoives isotopic exchange between two dissolved strontium atoms. This reaction
may require rapid and intensive mixing before the nonradicactive swrontium becomes
unavailable for the exchange reaction due o precipitation as hydroxide or phosphate.

Technical Practicality of Strontium Phosphate Precipitation for All Tank Wastes.
Precipitation of swontium phosphate has been investigated with limited hot bench scale

tessing and is considered not technically practical. Treating all the wastes would significantly
impact {increase) the amount of HLW glass,

Cost of Strontium Phosphste Precipitation for All Tank Wastes. No economic analysis is
provided since the iechnology is considered not technically practical at this time,

4.2.2.1.1 Precipitation o7 Strontium Phosphate from Selected Wastes. Recent
radionuclide removal tests indicates that %Sr is effectively removed from CC waste
(95 percent removal) by addition of 0.1 molar nonradicactive Sr(NO;), to precipitate

Sr,(PO.)z (SChw 1995)
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Treatment of selected aoks 0f ([ waste. 341-A% JU7. 24- AN-107 and 241-AY-101, would
remove 0.54 MCi of de soluble o 57 #4Ci ™St o daer {¢ anks. Treaument of the

10,800 m? in these chree @nks wauld requise the equivalers of 114 Mg of SrO be
incorporated into the HLW glass  Assuming a HLW glas -vasie oxide loading of 45 w1%
and an average SrO voncentration of 0.5 w=% 1 blenaec HLW glass, an extra 75 canisters
of HLW glass would resul:

The precipiatic of sgoniue. - 2o ix ompRRu? Do Uy the addition of nonradicactive
stropiium invoives isolopic ex:henps Herveen twr gissol-ed soontivm atoms. This reaction
may requirc rapid and intensive Tu'xing hefore e pograiioactive srontium “ecomes
unavailable for the exchange reactioc, dve w precipration as hydroxide or phosphate.

Technical Practicality of Stroatium Phesphate Precipitation for Selected Wastes.
Precipitation of strontiumn phosphate has only been invesiigatzd with limited hot bench scale
testing and is not technically practical.

Cost of Strontium Phospbate Precipitation for Selected Wastes. No economic analysis is
provided since the technolngy is considered not technically practical at this ti. ..

4.2.2.2 SMmWﬁMCWWhM Wastes. The complexants
that solubilize strontium in an alkaline solution can be destroyed ir scveral minutes by
thermal digestion at clevated temperature and pressure. A continuous flow application
requires a temperature greater than 200 °C. After destructiun of the complexants, the
multivalent ions precipitate from the solution and are removed with solids/liquid separations
equipment. The separated solids are slwrried to DSTs for lag storage and future vitrification
as HLW,

Technical Practicality of Complexant Destruction for Al Wastes. The deveiopment status
of complexant destruction by digestion at elevated temperature and pressure has been
demonstrated by bench scale testing for commercial nonradicactive applications. No pilot
plant testing or production scale processing has besn pcrformed on radioactive wastes similar
to the Hanford Site tank wastes. Therefore, this process is considered not tedmwly
practical due to the required development work.

Cost of Complexaut Destruction for All Wastes. No economic analysis is provided since
the wchnology is not technically practical.

4.2.2.2.1 Strontium Removal by Complexant Deactivation for Selected Wastes. The
complexants that solubilize strontium in an alkaline solution can be destroyed or deactivated
by thermal digestion as discussed in Section 4.2.2.2. Application of thermal digestion for
sclected wastes can be performed in-tank. An analysis of in-tank heat and digestto -
deactivate the complexant in CC waste tanks 241-AN-102, 241-AN-107, and 241-AY-101

was performed by Kiem (1995).
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Technical Practicality of Complexant Deactivation for Selected Wastes. Testing of the
heat and digest process 1s still in progress. The complexant 1s decomposed by slow chemical
reactions performed by heating the tank contents 10 90 *C to 100 *C for an extended period
of t. ne. The process is predicted to require 4.2 10 14.3 years 1o perform in-tank at 100 °C
anu Je final performance is uncertain. Complexant deactivation for sorontium removal is
considered not technically pracucal,

Cost of Complexant Deactivation for S2lected Wastes. No economic analys:s is provided
since the technology ts consid.red not technically practical.

4.2.2.3 Stroatium Removal by Solvent Extractioc in All Wastes. The alkaline solutions
that contain srontium are acidified using nitric acid. Strontium is removed from the
acidified solution using & solvent extraction system similar to the processes described 1o the
Tank Waste Technical Options Report (Bocmer et al. 1993). Strontium recovery by solvent
extraction & included with TRU separations. This process, using the soivent deveioped by
Argonne National Laborzury (ANL), is calles Sirontium Extraction (SREX).

Technical Practicality of Solvent Extraction in All Wastes. Solvent extraction separation
of strontium with SREX has been demonstrated in laboratory testing. However, no pilct
plant testing or production scale processing using the SREX process has been performed on
racioactive wastes simiiar o the Hanford Site tank wastes. Solvent extraction using other
solvents has previously been used in B Plant at Hanford Site to recover strontium.
Therefore, solvent extracuion for strontium is considered technically practical.

Cast of Soivent Extraction in All Wastes. The cost for strontium removal by solvent
extraction is based on facility designs presented in the Facility Configuration Study (Boomer
et al. 1993). The cost of a solvent extraction system coliocated with another processing
facility is oased on the cost differences between two pretreatment facilities with and without
the solvent extraction system. These two facilities are identified as Solvent Extraction B
‘SOLEX B) and Sludge Wash B (SWB), with and without the solvent extraction,
respectively, in the reference report (Boomer et al. 1993). The capital costs for these two
facilities are updated for this report. A sumuiary of the updated SWB cost estimate is found
in Appendix B. The difference in costs between SOLEX B and SWB provides a basis for the
cost difference of a LAW vitrification facility with and without solvent extraction capability.
The difference in capital costs associated with transuranics removal by solvent extraction is
$1.22 billion. The difference in operating costs associated with operation of the solvent
extraction system is identified by the difference in operating costs for the SOLEX B and
SWB facilities of $6.69 billion (Boomer et al. 1993).

The in-facility process for strontium removal by solvent extraction treatment: of all wastes is
expected to remove 3.4 MCi of the 3.5 MCi ™St for further pretreatment. The removal of
3.4 MCi of *°Sr xt a total cost of $7.9 billion results in a radionuclide removal cost of

$2,320/Ci of %Sr and is not economically practical. No economic analysis is currently
available which provides the cost of solvent extraction for selective treatment of tank wastes

{1.e.. small scale processing).




4.2.3 Transuranic Removal

The liquid fraction for further pretreatment contains spproximately 0.0096 MCi soluble
TRU. rounded to 0.01 MCi, for further separation. Technology options considered in this
study for removal of soluble TRU from she wast: supernatants and wash liguors are:

(1) complexant destruction, (2) deactivation of the complexants, (3) precipitation by chemical
aadition, and (4) soivent extraction. No further removal is provided for the 0.004 MCi of
entrained, msoluble TRU fractiou resulting from washing and decanting inefficiencies.

An analysis of DST radionuclide removal requirements on a ank-by-tank basis (Schulz 1995)
has cetermined that only three DSTs (241-AN-102, 241-AN-107 and 241-AY-101) require

some removal of soluble TRU from supernatants to meet the NRC Class C requirement of
iess then 100 nCi TRU/g glass. These three tanks are classified as CC ‘wastes and contain an
estimated 0.0054 MCi (56 percent) of the twtal soluble TRU.

The CC supernatant contains multivalent cations of radionuclides such as TRU and strontivm
in greater concentrations t*~n normal in alkaline solutions. This increased concentration
oceurs ecause of the presence of complexants added during previous strontium and cesium
recovery campaigns in B Plant,

4.2.3.1 Transurasnics Removal by Complexant Destruction in AL Wastes. The
complexant deactivation of all wastes is discussed in Szction 4.2.2.2 for removal of soluble
srontium and is applicable 10 TRU removal. The complexant destruction process will
removz an estimated 0.0099 MCi of the 0.01 MCi of soluble TRU in addition to the removal

of the 1.87 MCi of soluble %Sr,

Technical Practicality of Complexant Destruction. »s discussed in Section 4.2.2.2.1,
TRU removal by complexant deactivation of all wastes is not technically practical.

Cost of Complexnnt Destrunction. No economic analysis is provided since the technology is
not technically practical.

4.2.3.1.1 Transuranic Removal by Complexant Deactivation in Selected Wastes. The
complexant deactivation of selected CC wastes (241-AN-102, 241-AN-107, and 241-AY-101)
was discussed in Section 4.2.2.2.1 for removal of soluble suontium and is applicable to TRU
removal. The complexant deactivation process will remove an estimated 0.005 MCi of the

0.0054 MCi of the soluble TRU in the CC wastes.

Technical Practicality of Complexant Desctivation in Selected Wastes. As discussed in
Section 4.2.2.2.1 for swontium removal, complexant deactivation for TRU removal is

considered not wechnically practical,

Cost of Complexant Deactivation in Selected Wastes, No economic snalysis is provided
since the technology is not technically nractical.
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4.2.3.2 Traesuranic Removal From All Wastes by Solvent Extraction. The solutions
that contain transuranics in an alkaline solution are acidified using nitric acid. Transuranics
are removed from the acidified solution using a solvent extraction system similar w the
processes described in the Tank Waste Technical Options Report (Boomer et al. 1993).
Transuranic recovery by soivent extraction is part of Solvent Extraction B. The transuranic
extraction process is generally called TRUEX.

Technical Practicality of Solvent Extraction for All Wastes. Sulveat extraction separation
using TRUEX has been demonstr=ied through laboratory testing and pilot scale testing.
Solvent extraction using other solvernt extraction processes has previously been used in
Reduction Ozidation (REDOX) and Plutonium-Uranium Extraction (PUREX) at the Hanford
Site and at other sites 10 recover yranivm, plutonium and neptunium. Transuranics removal
by TRUEX is technically practical based on the extensive laboratory and pilot scale tests.

Cost of Solvent Extraction for All Wastes. The cost for transuranic removal by solvent
extraction is based on facility designs presented in the Facility Configuration Study (Boomer
et al. 1993). The cost of a solvent extraciion system collocated with another processing
facility is based on the cost differences between two pretreatment facilities with and without
the solvent extraction system. These two tacilities are ideatified as SOLEX B and SWB,
with and -vithout the solvent extraction, respectively, in the reference report (Boomer et al.
1993). The capital costs for these two facilities are updated for this report. A summary of
the updated SWB cost estimate is found :n Appendix B. The difference in costs between
SOLEX B ..d SWB provides a basis for the cost difference of a LAW vitrification facility
with and vithout solvent extvaction capability. The difference in capital costs associated with
transuranics removal by solveat extraction is $1.22 billion. The difference in operating costs
associated with operation of the solvent extraction system is identified by the difference in
operating costs for the SOLEX B and SWB facilities of $6.69 billion (Boomer ¢ al. 1993},

The sclvent extraction eatment of wastes is expected 1o remove 0.01 MCi of the
sransuranics. The removal of 0.01 MCi transuranics at 2 1otal cost of $7.9 billion results n
a radionuclide removal cost of more than $790,000/Ci of transuranics and is not

economically practical.

4.2.3.3 Hydroxide Precipitatioz of Trausuranics from Selected Wastes. The analysis of
DST radicnuclide removal requirements (Schulz 1995) indicates that TRU removal for the
three CC wa  DSTs (241-AN-102, 241-AN-107 and 241-AY-101) can be attained with
additions of NaOH 2s demonstrated by laboratory testing (Herting 1993, 1994a, i994b,
Washington 1990). The results indicate that wastes in ianks 241-AN-107 and 241-AY-101
can produce < 100 aCi TRU /g LAW glass by adjustment of the supernatants to 3.0M and
1. 54 hydruxide oa, respectively, and addition of 0.01M ferric ion to serve as a Fe(CH),
carrier precipitate. Data for hydroxide adjusiment for 241-AN-102 are not available at this
pme. The available laboratory dar indicate that TRU removal increases with additional
contact time. The developrent work also indicates that approximately 20 percent of the
soluble strontium may be co-precipitated by the hydroxide precipitation process (0.1 MCi of

the 0.5~ MCi soiuble *S: ir the three CC tanks).
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Laboralory test) g was & <o performed using 0. 1M Fe(N(.,), and 3.0M NaOH for the
precipitation of TRU. ~ .e TRU is sdsorbed on tie sirtace of the ferric hydroxide floc
formed by precipiw..on. fo-tank Buxers are required 1o keep the floc in suspenslon and
available to the soluble TRU for adimrption  As demuwstrattd from laboratory teating
peecipitation of Fey0,.xH,0 from (o . aste removes 34 m?&pmmofﬂn”'ﬁmmdéo
o 75 percent of the soluble psutonie (Schulz 19951 The development work also indicases
that ap,coximarely 50 percem of ¢ soludle soonticyy may al-- be removed by the ferric
hydroxide precipitation process \v.28 MCs of me G 57 MCi soluble %Sr). However, the
addion of iron impacts the volume of HLW glasy produced.

Technaical Fracticality of Hydroxide Precipitation for Selected Wastes. [t has been
determined {Schulz 1995) that ooly three DSTs require some removal of soluble TRU from

supernatants, Laboratory testing has been performed with wasie from two of the three CC
tanks and in-tank muxing with chemical addition has been well-demonstrazed.  Thesefore,

this technology is considered to be technicaily practical. For three CC tanks, containing an

estimated 0.0054 MCi soluble TRU, 0.00¢é MCi is removed using hydroxide precipitation.

%wuyofco—pmnpmad”snormumhmlogy(mMC:}uwbmcwdfrcmmem
r.o LAW

Cost of Hydroxide Precipitation for Selected Wastes. The ‘ot~! costs for adjustment of the
hydroxide concentration and addition of 0.01M iron in the DSTs (s.veral weeks or months
before retrieval and solids/liquid separation) is $6 million to $18 million (Appendix B
provides additional cost data).

The addition of 194 NaOH to the three tanks to obtain a final concentration of 3M NaOH
increases the total tank waste sodium by 250 MT or Q.14 equivalent vaults. The disposal
cost per vault of solidified LAW is approximately $10 million (Siagthaug 1995, Table F-36)
and the incremental Na usage results in $1.4 million increase in LAW disposal costs. The
addition of NaOH to the anks is assumed to cost $0.6 million. Therefore, the LAW cost
increase is approximately $2 million.

The addition of the 0.01M iron resuls m an additional § to 21 canisters of HLW glass. The
cansiers are assumed o cont~in 1.26 m® of glass and a maximum Fe,0; content of 12 wt%
{Orme 1984). The minmum HLW canister impact is based on 50 w1% Fe, 0, if the HLW
facility 8 processing giass at less than the 12 wi% Fe,0, limit and the maximum HLW
canister ympact is based on the 12 w1% Fe, 0, limit. With an incremental HLW canisier cost
of $745,000 per HLW canister (Slaathaug 1993), this results in an additional operating cost

of approximately $3.7 to $16 million.

The resulting $6 million to $18 million weal cost for removal of approximately 0.004 MCi
TRU (from three tanks) necessary o meet the < 100 nCi/g criteria results in a cost of
$1.500 wo $4,500/Ci TRU. If the 0.1 MCi of co-precipitated *Sr is included, the cost is

reduced o $60/Ci to $170/Ci.
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Cost of Ferric Hydroxide Precipitation for Selected Wastes. The addition of 0.1M
Fe(NO,), and 3.0M NaOH for precipitation of TRU (o the three CC tanks results in a
maximum additional 50 1o 210 canisters of HLW giass. The canisters are assumed to contain
1.26 m? of glass and a maximum Fe,O, content of 12 wt% (Orme 1994). The minimum
HLW canister impact is based on 50 wt% Fe,0, if the HLW facility is processing glass at
less than the 12 wi% Fe,0, limit and the maximem HLW canister impact is based on the

12 wi% Fe,0,4 limit. With an incremental HLW canister cost of $745,000 per HLW canister
(Slaathaug 1995), this results in an additional operating cost of approximately $37 10

$160 million. The incremental AW costs are $2 million due (o the additional sodium (see
economics of hydroxide precipitation) and provides a $39 million to $162 million total cost
for removal of approximately 0.005 MCi TRU and 0.28 MCi co-precipitated **Sr. This
results io a removal cost of $140/Ci 10 $570/Ci.

4.2.3.4 Transuranics Removal by Complexant Deactivation in Selected Wastes. The
compilexant deactivation of selecied CC wastes (241-AN-102, 241-AN-107 and 241-AY-101)
is discussed in Section 4.2.2.2.1 for removal of soluble strontium. An analysis of . iank
heat and digest to deactivate the complexant in CC waste tanks was performed by Klem
(1995). The complexant deactivation process will remove an estimated 0.005 MCi of the
0.0054 MCi of the soluble TRU in addition to the ret;oval of the 0.54 MCi of soluble *Sr.

Technical Practicality of Complexant Deactivation for Selected Wastes. The complexant

deactivation process for CC wastes is expected to require 4.2 to 14.3 years in-tank at 100 °C
and the final performance is uncertain. Therefore, complexant deactivation is not technically
practical.

Cost of Complexant Deactivation for Selected Wastes. No economic analysis is provided
since the technology is not technically practical.

4,.2.4 Technetium-99 Remaoval

The soluble #Tc fraction of the tank waste coniains an estimated 0.0228 MCi. Incorporating
the entire quantity of technetium (0.032 MCi, soluble and insoluble) into the LLW glass
would result in approximately 0.2 Ci ®Tc/m’ glass. On a ank-by-tank basis, o additional
removal of Tc is required w0 meet the Class C limit of 3 Ci/m? in the solidified LAW
(Schulz 1995). However, *Tc removal may be necessary to meet the disposal system
requirernents based on the performance assessment.

Mo demonstrated technology exists for in-tank precipitation of soluble ¥Tc from DST wasiz
solutions. Candidate precipitation compounds include Tc,S; and tetraphenyiphosphoaium
peniechnetate (Schulz et al. 1995). Candidate technology options for removal of soluble
techhetium in the pretreatment or vitrification facility include mixed bed ion exchange, anion

resin ton exchange, and volatilization.
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4.2.4.1 Mixed Bed Technetium and Cesium lon Excl «nge. Argonne National Laboratory
and Eichrom Industries, Inc., have developed a technetium-specific resin for use in
laboratory and analynical applications (Horwitz 1995). Preliminary scoping studies of
applying resin o large scale processing of Hanford Site tank wastes has been performed.
The resin is wilored on the molecular level 10 specifically absorb technetium. The resia,
named Tc'Spec 5, is commercially available as an analytical reagent. Tc'Spec 5 strongly
absorbs technetium from solutions greater than 4Af salt and technetium eiutes with water or
dilute nitric acid. These properties are identical to the chemical behavior of cation ion
exchange resins used for cesium removal. Operation of a single ion exchange column system
containing a mixture of the resins allows simultaneous recovery of technetium and cesium.

A mixed bed ion exchange system is a common industrial practice and is significantly less
expensive than building and operating two ion exchange sysiems in series.

The laboratory work to date for the application to Hanford Site tank wastes is initial proof of
principal experiments with 241-SY-101 simulant only to determine distribution coefficients.
Use of Tc'Spec § in a mixed bed configuration eliminates the use of a water scrub to displace
interstitial feed from the cc'.n before cesium elution. The water displacement flush would
prematurely elute technetium. The water flush would have to be replaced with draining the
interstitial feed from the column. The less efficient removal of feed sodium from the column
by draining would have a currently undefined impact by increasing HLW volume. If the
increase in HLW volume is excessive, alternate designs with Tc'Spec § columns in series
with the cesium ion exchange columns would be investigated. Significant additional cold and

hot laboratory development work is required.

Technical Practicality of Mixed Bed lon Exchange. The mixed bed ion exchange recovery
of ¥Tc with Tc'Spec is not technically practical at this time.

Cost of Mixed Bed lon Exchange. No economic analysis is provided since the technology
ts not technically practical.

4.2.4.2 Teckretium Anior; Exchange. Technetium can be removed from alkaline solutions
high ir soCium with anion exchange resins. The removal of technetium with a strong base
anion exchange resin has tsen demonstrated with a single large scale baich loading of the
resin at the Hanford Site (Beard and Caudill 1964). The loaded resin was shipped to another
DOE site for elution. Multiple load and elution cycles of tachnetium on ion exchange resins

has not been demonstrated.

The current design basis for evaluaiion of technetium ion exchange is based on a strong-base
organic anion exchange resin (Schuitz 1980). More recent analyses have been performed on
the sorption of technetium from DSSF simulants using Reillex-HPQ anion exchange resin and

is limited to hot lab scale experiments.

The technetium ion exchange process loads techoetium from the alkalinz feed stream onto the
resin by passing the feed through a column of resin particles. When breakthrough of
technetium occur: in the column raffinate, the feed is diveried o 8 pasaliel column and the
ljoaded column is flushed with water. Following the flushing operation, the technetium is
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eluted from the column with strong nitric acud (64 HNO,). Following the technetivm
eluuon, the column 15 flushed with water. The column 15 then ready for another feed loading

cycle.

The technetium product stream elule. ..om the column with nitric acid is concenrated and
the bulk of the miric acid bo.ed off from the technenum sojution for fractionation and
recycle 10 the next elution cycie. The residual mric acul in the concentrated technetium
product 1s then neutralized with sodium hydroxide. The seutralized technetium concentrate
is then ras:ferred to a DST for interim storage before vitrification as HLW,

Technical Practicality of Anion Exchange The technetium ion excharige process meets the
definiuon of being technically practical based on the large demonstration recovery of 27 Ci
of ®Tc at the Hanford Site using technetium ion exchange (Beard and Caudill 1964).
However, information cantained in Schroeder et al. (1995) indicate some serious questions
for application of ion exchange to existing Hanford Sitz ank wastes due to ne uncertainties
in the vajence state of the technetium (i.¢., the pertechnate jon, vaiance 7, is extractable bu
other oxidation states are not extractable.) Therefore, *™Tc anion exchange is not considered
techrizally practical at this time.

Cost of Anion Exchange. The cost for technetium removal bv i~n exchange is based on
facility and equipment designs presented in the Tank Waste Technical Options Report
(Boomer et al. 1993). The cost of a technetium ion exchange system colloczted with another
processing facility is based on the cost differences between two pretreatment facilities with
and without the technetium ion exchange process. These two facilities are identified as
Sludge Wash D (SWD) and Sludge Wash B (SWB), with ard without the technetium ion
exchange, respectively, in the reference report (Boomer et al. 1993). Both facilities include
sludge washing, solids/liquids separation, and cesium ion exchange. The capital costs for
these two facilities are updated for this report. Summaries of the updated SWD and SWB
cost estimates are found in Appendix B. The difference in costs between SWD and SWB
provides a basis for the cost difference of a LAW mreatment or vitrification facility with and
without technetium ion exchange capability. The difference in capital costs associated with
technetium ion exchange processing is $260 million. The difference in operating costs
associaed with operation of the tzchnetium ion exchange processing i+ identified by the
difference in operating costs for the SWD and SWB facilities of $400 million {Boomer

et al. 1993).

The technetium ion exchange process recovers 0.0226 MCi of ™Tc for a wotal cost of
$660 million. This results in a cost of $29.000/Ci ™T¢ and is not economically practicz!.

4.2.4.3 Techoetium Volatilization. The volatilization of technetium from glass melters and
calciners is an inrinsic feature of the operating temperatures. Processes and melters for the
vitsification of HLW glass are designed to suppress volatilization and recycle volatilized
techpetium to the melter. Design of the LAW melter features, control of melter chemistry,
and remova! of wechnetium from the offgas siream with minimal recycle to the melier results
in the LAW melter system providing tachnetium removal. The degree of remova) that can
b2 obtained by this process needs o0 be confirmed by additioral development.
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Reviews of technenum volatility from glasses have shown up 10 95 percent removal (DF

of 20) of technetium {Langowski 1995, Vida 1994) Meler design can be modified 10
enhance iechnetium volatility by disruptios of the cold cep sparging the molten glass, or use
of & gas heated melter. The melier chetrisony 2an be mndifwd 10 enbance technetium
volaihity by increased temperature and/vr changing from reducing to oxidizing conditions.

The allison of tecinetium remova! 1 3 volanilization sysiem -:quires neutralization with
sodium hydroxide and addition uf sodium sul‘ide (¢ e scrubber concentrate for technetium
precipiaction as TcySy. The FY 1995 flowsheer for TWRS Opumized Processing Strategy
(Slaathaug 1996a) shows NaOH and Na,S are added 10 the concentrate and before filtration
for separation of the technetium sulfide. The technetium depleted filtrate is recycied o the
meiter feed ank. The Tc,S, is siurrisd to a DST for interim storage before HLW
vitrification.  An alernate method of ™Tc removal from the concentrate is to use absorption
on TcSpec S in a column.

Technical Practicality of Volstilization. The technetium volatilization provess is not
technically practical because the process has not been adequately demonstratedt

Cast of Volatllization. No economic analysis is provided since th: technology is not
technica 'ty practical.

4.2.5 Selenium-79 Remioval

The wnk waste contains an estimated 0.00103 MCi of ™Se. All of the seienium in the tank
waste is assumed to be soluble.

No demonsiated technology exists for in-tank precipitation of soluble Se from DST waste
soiutions. In-tank precipitation would allow selenium to be removed by solids/liquids
separations process discussed in Section 4.1.1.  Although selenium is known to precipimte
from water upon additson of sulfur dioxide, it is not known whether this technique would
wark as an in-iank precipitatinn process due to the very small amount of selenium present in
the waste. A cursory reviey' of commercial selenium recovery processes has not revealed any
processes suitable for direct removal of selenium from the Hanford Site tank waste solutions
during preuweatment. Laboratory methads for removal of selenium have not been reviewed
for scaled up application in a preweatment or vimification operation. fon exchange processes
may exist, but the identification of selenium specific ion exchange resin has not been
pursued.

4.2.5.1 Selenium Veolatilization. The volatilization of selenium from commercial glass
meiters and the pyromenaiiurgical industry is 3 well known phesomena. Selenium is
commercislly cecoveied by the rossting of copper ores and residuss from electrolytic copper
recovery.  Selemurmn i recoversd from roasting flue depesits by sublimation or lzaching.
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The commercial glass industry has routinely experienced selenium losses of up to 80 percent
or more (Kirk-Othmer 1982). Melter design can be modified 1o enhance selenium volatility
by duruption of the cold cap. sparging the molten glass, or use of a gas heated melter. The
melier chemusry can be modified o enhance selenium volatility by increased temperature
and/or by changing from reducing to oxudizing conditions. Melter design could also inciude
removal of selenium from the offgas stream with no recycle to the melter.

An option for selensum purification involves precipitation with suilfur dioxide in the scrubber
soluuon from a LAW meler and offgas system. It is assumed that selenium can be
co-precipitated with technesium by peutralization of the scrubber concentrate with sodium
hydroxide and addition of sodium sulfide to precipitate selenium as a sludpe

{Kirk-Othhmer 1982). The selenium filrate can be recycled to the melter feed tank. The
selenium sludge and Tc,S, is slurried to 2 DST for interim storage before HLW vigrification.

Technical Practicality of Selenium Volatilizatian. The selenium volatilization process is
not technically practical since the process has not been demonstrated at plant scale *--
radicactive wastes.

Cost of Selenium Volatilization. No economic analysis is provided since the technology is
not teci..jcally practical.

4.2.6 Carbon-14 Removal

The esumated tnventory of 14C in the tank wastes is 0.005% MCi 'C. The estimated
inventory of 0.0053 MCi C represents 120 kg of the C isotope and is diluted by
approximately 1,800,000 kg of natural carbon in the tank wastes as carbonate and organics.
The chemistry of carbon resul's in '*C being distributed in supernatants and solids of all
tanks. The organic carbon 2:d carbunate contet of the wastes will be converted to catbon
dioxide, CO,, as a result of thz LAW vitri...anon process. In the vitrification process a total
of 6,500,000 kg of CO, - I be released in the offgas. To capture and remove the C, the
6,500,000 kg of CC, coulo ve absorbed in slaaed lime as 15,000,000 kg of CaCO,.

An analysis of the impact of not removiag C and ' indicates the maximum offsite
individual will receive a 50-year dose commitm- 1t from atmospheric releases of less than
0.7 mrem/yr (Colby 1994). This is 0.2 percent of the national average individual dose from

background of 300 mrem/yr.

Tachnical Practicality of Carbon Removal. There is no currently known isotopic

enrichment techoology that can separare the *C isotope from natural '2C for Hanford Site
ank wastes. Therefore, "*C separation for disposal as HLW is not techeically practical.

Cost of Carbon Ressoval. No economic analysis is provided since the technology is not
technrally practical.

4-21



WHL-SD-WM-TI-699, Rev. ¥

4.2.7 lodine-129 Removal

The esumated inventory of '?%) in the tank wasies is 0.000051 MCi (51 Ci). lodine
confinement technology that has been developed in the nuclear industry was aimed at
relatveiy hugh concentrations and purity as released in reactor accidents or from nuclear fuel
reprocessing dissoivers. The relatively high concentrations and zbsence of organics alluws
evolution of the resulting iodine compounds into the vapor phase and sorption w:th solids or
liquds. The absence of chlorides and fluorides also ¢/iminates competitive coabsorption of
halides on solid sorbants. However, the alkaline tank wastes conun significant quantities of
halides and organic materials,

Jouie heated melters used for virrification of the LAW typically operate under reducing
condiions to protect the electrodes from caastrophic oxidation. Operation under reducing
conditsons will result in significant organic content in the melter offgas. The technology for
organic odide confinement in reprocessing was pever fully satisfactory, and efforts were
made to limit organic input into the dissolver system (the amount of PUREX organic diluent
soluble in recycle water f-_.n the acid fractionator was of concern).

The iodine concentration in the tank wastes is typically 1.000 to 10,000 times lower than
would exist-in commercial fuel dissolver solutions that iodine removal technology was
deveioped for. Thus, there 1s no technucally practical iodine removal and confinement
technology for tank wastes.

The path of 2% in the LAW vitrification process ic release to the atmosphere and an
unknown quantity 10 the chioride purge stream. The chemistry of iodine suggests the
poient:al removal of iodine from the chioride purge stream in the LAW offgas weatment
system. The similar chemical behavior of the halides (fluorine, chiorine, and iodine) suggest
that significant quantities, 20 to 80 percent, of the ‘%] iventory may accumulate with the
chioride and fluoride sireams concentrated in ine offgas treatment system for purge and
disposal ac grout. If '2%1 concentrates in these streams, technology could be investigated o
determ:ne if cost effective systems for separ-cion of '*%] from mixed chlorides and fluorides

exist.

An analysis of the impact of not removing '*C and '®°] indicates taat if all is released to the
atmosphere, the maximum offsite individual will receive a 50-year dose commitment from
atmospheric releases of less than 0.7 mrem/yr (Colby 1194). This is 0.2 percent of the
national average individual dose from background of 300 mrem/yr.

Technical Practicality of lodine Removal. '?%] removal is considered not technically
practical because no technology has been demonstrated for the relatively small concentrations

in the Hanford Site ank wastes.

Cost 0+ Jodine Removal. No economic anaiysis is provided since 52 ‘2% removal
tecanology has been provided.
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4.2.83 Tritium Removal

Trutium (*H) contained in the tank wastes is estimated to be 10,000 Ci (Colby 1994) and will
be discharged from the pretreatment and waste vitrification facilities in the process
condensates as writiated water. The excess process condensates that are not recycled within
the TWRS processing operation are routed to the 200 Area Effluent Treatment Facility

(ETF).

The ETF process does not remove the tritium isotope from the narural hydrogen in the water.
The separation of tritium from the treated condensate was evaluated and it was determined

not to be technically practical (DOE 1994b).

The chosen alternative for disposal of the tank waste tritium in the treated water is (o
discharge this water to the subsurface and allow tritium to decay into non-radioactive helium
before it reaches the Columbia River. The effluent infiltration galiery, also known as the
Stawe Approved Land Disposal Site (SALDS) is located just north of the 200 West Area. A
study (Golder Associates 1990) shows that SALDS provides 2 105-year travel time before
tritium bearing ground water discharges to the Cojumbia River. The study conciudes that
through natural decay and subsurface dispersion, the concentration of tritium will be well
within d- ~king water standards when it reaches the Columbia River.

4.2.9 Tin Removsl

The tank waste for pretreatment contains an estimated 0.0016 MCi of insoluble }3%Sa, No
technologies for tin removal were reviewed for this evaluation. For performance assessment
studies, some tin tc tite LAW fraction is assumed to ensure continued consideration of tin for
intruder dose consequences. The '28Sn is not a significant contributor to the total curies and,
as discussed for other radionuclides with small inventories, would not be economicaliy

practical tor removal.

4.2.10 Ursniumz Removal By Solvent Extraction for All Wastes.

The soluble waste fraction contains an estimated 0.00006 MCi (60 Ci) of uranium isotopes.
Uranium was routinely recovered and shipped as a product at the Hanjord Site and other
nuclear reprocessing facilities around the world. The technology most applied in the past for
uranium is solvent extraction with tributyl phosphate in a hydrocarbon diluent. The solvent
extraction recovery of uranium from the alkaline supernatants and dissolved salt cakes
requires acidification of the superaatants and dissolved salts before the solvent extraction
process. The acidification of tank wastes was demonstrated by the recovery of both uranium
and strontium from Haofoid Site tank wastes followed by solvent extraction recovery in

U Plant and B Plant, respectiveiy.
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The alkaline solutions that contatn uranium are acidified using nitric acid. Uranum is
removed from the acidified solution using a solvent extraction system sumilar 1o the processes
described in the Tank Waste Technical Opnons Repont (Boomer ¢t al. 1993). The process is
generally called TRUEX. Uranium 1s recovered by solvent extracuon only when the
TRUEX process is avatiable and used afier the supernatant is acidified. Since uranium
exhibits alkaltne solubiity and is distributed over all the wastes, all wastes are assumed for

reatm..il.

Technical Practicality of Solvent Extraction. Solvent exrraction using ¢ r solvent
exwaction processes has previously been used in U Plant, REDOX and PU X at the
Hanford Site t0 recover uranium, plutonium and pepunium. No production scale processing
using the TRUEX process has been performed on radioactive wastes similar to the Hanford
Site tank wastes. However, uranium removal by solvent extraction separation using TRUEX
is techmcally practical based on the extensive laboratory and pilot scale tests,

Cost of Solvent Extraction. The cost for uranium removal by solvent extraction is based on
facility designs presented in the Tank Waste Technical Options Report (Boom=- »t al. 1993).
The cost of a solvent extraction system collocated with another processing facility is based on
the cost differences between two pretreatment facilities with and wiihout the solvent
extraction s stem. These two facilities are identified as Sludge Wash B (SWB) and Solvent
Extraction B (SOLEX B), with and without the soivent extraction, .espectively, in the
reference report (Boomer et al. 1993). The capital costs for these two facilities have been
updated for this report (see Appendix B for cost estimates), The difference in costs between
SOLEX B and SWB provides a basis for the cost difference of a LAW virrification facility
with and without solvent extraction capability. The difference in capital costs associated with
solvent extraction is $!.22 billion. The difference in operating costs associated with
cperation of the solvent extraction system is id=ntified by the difference in operating costs for
the SOLEX B and SWB facilities of $6.69 billion (Boomer et al, 1993).

The solvent extraction treasment of all wastes is expected to remove 60 Ci of the soluble
uranium. Combining the recovery of 3.4 MCi soluble strontium, 0.0095 MCi transuranics

and 60 Ci uranium results in a potential o1l recovery of 3.4 MCi for about $7.9 billion and
resuils in a removal cost of Lpproximately $2,320/Ci. Solvent extraction for all wastes is

considered not economically practical.

4.2.i1 Radionuclide Removal Techuology Options Summary

The radionu:lide removal technology options discussed in the sections above are summarized
in Tables 4-3 and 4-4. Table 4-3 addresses the "wchnically practical” criteria and
summarizes the technology status of optione discussed. Table 44 provides the costs and the
MC1 separated for the technologies detcrmined to be technically practical.
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Table 4-3. Semmary Table of Technolopy Maturity Assessment

Solvent extraction: PUREX

Tocknlenlly Beruch scale
Tochnebugy eptbon for Handord Site tazd wame | proctieal Cnbd"bm“ demastration | demensiration Productian seale ase
v ! Hedies Cllll Conventionsl { Nuclesr
Core - Previoss Separations, Sotids/Liquids Yes Indant
" y

Separations

Single-Cycle Cation ion Exchange for ©'Cs Yor

Secord-Cycle Cation foa Exchange for L Yes

In-Tank Precipitstion for Cesium, All Wasies No

In-Tank Precipitation for Cesium, Selective No
1 Trentmen

Volstilization No* -

Saromtium Phosphste Precipitation, Sry(PO) Na

Complezpm Destruction for WSy and TRU in All No

Wastes

Selective Completnnt Desctivation for Wsr and TRU, No

Selected Wastes

Hydroxide Precipitation for TRU (and co-precipitsted Yes*

any (lacludes ferric hydroxide)

Mixed Bed lon Exchange (W‘fc and mCs) No

Anion Resin Jon Exchange (“‘-l;c) No

Solverk extraction: SREX No

Solvers Extraction: TRUEX Yes .

Yes

Shaded mnd = Demonstrated

CST = crystalliee silicotitanate

PUREX = Plutonium-uranium extraction
TRUEX « Trassursnic extraction
SREX = Strontium extraction

sVolatilization as a technology for cesium removal is not considered 1o be technically pactical.

intriasic (o (e melter operauon

Technology maturity is assessed based on haboratory testing with actual unk wastes from
two of the three tanks requisi
ng TRU removals.

{owever, some radionuclide volstilization ocours
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T I for T yP ionuclide Removal achnology i
| Options.

Econsmically

' Cent, $ mithions
practical MO Removed*

Techuically practioal technology option (Ves/Ne) | Capited [Operuting] Tosd | %5 | togy | o Cost,
Bascline Process - Previous Separations, N ; - - U | T i
Solids/Liquids Scparations 7.5 | 602 | 0.120 | 0.009 .
Single-Cycle Cation lon Exchange, Selective Yes 380 338 715
Removal (cesium coacentrations >0.05 Ci/L) - 29 . 28
Single-Cycle Cation Ton Exchange, Sciective No - 267 267
Removal (cesium concentrations <0.05 Ci/L) N 4.1 - 6%

Single Cycle Cation fon Exchange No 380 02 om2 A ™)
Second-Cycle Cation lon Exchange No 215 | s 20 - = "
Hydroxide Precipitation for TRU and ™Sr. Yes 0 6-18 | 6-18 | on : . e
Sclective Trestment : - 0 004 ar i2n
Femic Hydroxide Precipitation for TRU and No 0 |39.162]3. —
%0y, Selective Treatment w-e2] 02 1 - | opos e "‘
Solvm Elmm. TRUEX, PUREX No |220 m 1m - M _

- - [ o.000s I w0 o

PUREX = Plutoniwn-uranium extraction
TRU = Transuranic
TRUEX = Transuranic exursction

*14¢ 119 3H MSe and uranium are excluded from Table 4-4 due 10 insignificant quantities for removal, are

and/or have oo practical removal technology demonstrated.

T - —

minor contributors 1o total activily,

ave
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5.0 RADIONUCLIDE SEPARATIONS TO MEET THE U.S. NUCLEAR
REGULATORY COMMISSION GUIDELINES

The goal of the LAW determination is to establish an inventory ‘or all key radionuclides in
the LAW that satisfies the regulatory intent of “technically and economically practical® and
meets the Jimits and performance objectives of 10 CFR Part 61. This section summarizes the

evaluauon of the three NRC guidelines.

5.1 REMOVE RADIONUCLIDFS TO THE MAXIMUM EXTENT PRACTICAL

Radionuclide removal technologies evaluated to meet the removal to the maximum exient
practical guideline include pr:vious removals, solids/liquids separation, and additional
removal from the liquid fraction. Tabie 5-1 shows the radionuclide removal technologies and
curies removed that are identified as both technically and economically practical. Additional
removal technologies from the liquid fraction include selective TRU removal (i.e., three CC
tanks) and cesium removal using a single-cycle ion exchange process. The selected
technologies provide an initial selection criteria to estimate total curies remaining to be
cisposed in *he vitrified LAW.

Transuranic 1cmoval must be provided for three DSTs to meet the Class C concentration
limits and is assumed 1o use a hydroxide precipitation process. Some radionuclide removal
will occur during vitrification of the LAW for the volatile specics. However, curie removal
curing melter operation has not been added to the radionuclide removal totals.

Table 5-1. Maximum Practical Key Radionuclide Removal
(December 31, 1999, Decay Date).

Radicouclide removal technology MCI removed
Previous removals 84.1
Solid/liquids separations 52
Single-cycle cesium ion exchange {>0.5 Ci 28 1¥1Cs
3CssL)

Selective hydroxide precipitation for 0.004 transuranic
transuranic (3 CC tanks) 0.1 %8r
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5.2 MEET CLASS C CONCENTRATION LIMITS

The second NRC guideline for classification or the LAW fraction is 1o incorporate the waste
in a solid physical form at a concentrauon that does not exceed the applicable concentration
bimits for Class C low-fevel waste as set out in 10 CFR Part 61. Table 5-2 shows
radionuclide concentrations that would result from vitrification of the liquid fraction of tank
wasi; after the proposed additional separation of radionuclucs from the liquid fraction. As

shown, radionuclide concenuations in the vitrified wasie form would be Class C for
vansuranics, Class B for '*’Cs and "Sr, and Class A for the others listed.

Table 5-2. Solidified Waste Radionuctide Concentrations Afier Supernatant
Separations Versus 10 CFR Part 61 Limits.

Supernatant Average
» concentratieonln| Clam A |Clrws B Class C
Radionuciide invencory Jow-activity Hmi Limit Limit (CUa)
pre IfMI "Ci'm)m wu:gn {CVm¥) | (Ci/mY
u .

L (Ci

1¥7¢Cs 5 32 1 44 4,600
%5t 34 22 0.04 150 7,000
Transuranics 0.01 25 oCi/g 10 nCi/g | NLE 100 nCi/g
PTc 0.032 0.2 0.3 - 3.0
95g 0.00103 <(.006 NLE NLE NLE |
4C 0.0053 <0.03 0.8 NLE 8.0
129y 0.000051 < (.0003 0.008 NLE 0.08
H 0.01 <0.06 40 NLE NLE
1265 0.0016 <0.01 N/A N/A N/A
Uranium 0.001 <0.006 NLE NLE NLE

NLE = No limit extablished.
*To be conservative, it is assumed that 100 percent of the ¥Tc, ™Se, *C, *H, %I,

and '¥Sn uventories (soluble and insoluble fractions) are incorporated into the

immobilized low-activity waste. See text in Section 4.0 for discussion.
®The sum of the fractions rule for mixtures of radionuclides has been applied.

“The fow-activity waste volume is estimated to be 158,000 m® of glass.

5-2




__ WHC-SD-WM-TI-699, Rev. 2 _

5.3 MEET DISPOSAL PERFORMANCE OBJECTIVES

The third NRC guideline for classification of the LAW fraction as "incidental® waste is 10
manage the waste 3o that safety requirements for disposal performance are comparable to the
performance objectives of 10 CFR Part 61. Defease wastes are also managed and disposed
under guidance from DOE 582u.2A. The DOE order requires that a PA be prepared for tne
disposal system. A PA fur LAW disposal has not yet been prepared.

The completed PA will identify areas of coocern for long-term release of radionuclides to the
environment from the disposal system. At that time, mitigating features, such as additional
radionuclide removal andfor disposal system barriers, will be evaluated and incorporated into
the treatment and disposal system as peeded to meet PA requirements.

Although technetium is not a significant contribuior to the total activity i the LAW, ®Tc is
the largest contributing radiosotope for meeting the maximum 4 mrem/yr criteria, within
10,000 years from closure, from the copsumption of groundwater contamnated by ' . LAW

disposal site.

Uranium isotopes and "*Se are minor contributors to the total activity in the LAW but are
sign:ic 1 with respect to the disposal performance objectives. 7*Se is significant with
respect to meeting the maximum 4 mrem/yr crireria, within 10,000 years from closure, from
the consumption of groundwater contaminated at the LAW disposal site.

Sensitivity studies of LAW disposal system features indicate that the exposure from *Tc can
cxceed the 4 mrem/yr criteria if the LAW glass is disposed without the use of engineered
barriers {Mann et ai. 1995). The assumptions used in the current environmental assessment
calculations are considered conservative. The studies indicate that a LAW %Tc¢ inventory
reduction, of Jess than a factor of 10, will substantially limit the contribution of the **Tc to
the first dose peak which arrives at about 10,000 years. The LAW inventory reduction can
be met by a combination of accurate definitior: of the tank waste inventory and providing
some removal of soluble **Tc. A combination of enginesred barriers, and *Tc removal can
mitigate the potential of exceeding the 4 mren./yr criteria during the first 10,000 years.

Decisions made for removal of *Tc, 7Se and uranium isotopes will be based on potential
performance assessment impacts, not the total combined activity in the onsite disposed LAW.
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5.4
CLASSIFICATION

PROPOSED DETERMINATION OF HANFORD SITE TANK WASTE

It is proposed that radionuciides be separated from Hanford Site tnk waste so that those
remaming in the LAW fraction not exceed the quantities listed in Table 5-3. For comparison
purposes, Table 5-3 also includes the previous NRC determination for DST waste only.

Table 5-3. Comparison of Previous and Proposed
U.S. Nuclear Regulaory Commission Determinations.

arameter [ Previous NRC | - Propased NRC
o determination determinatic ®
Scope, number of wa 'tz tanks 28 DSTs 28 DSTs and 149 SSTs
Low-activity waste (LA W) form ~ Grout Glass "
Low-activity waste volurse, m? 233,000 158.000
Radionuclides in LAW (MCi)
¥ Cs 6to7 [
fﬁf T8 3.4
Transuranics 0.002 t0 0.01 0.01
daa 1 0.016 to 0.028 <0.03°
"ﬂsc - <0.001
wc 0.0027 <0.0053
L 0.000033 < .000051
H - <0.01
T35, - <0.0016°
Uranium - ~0.001°
“Total (without daughters) 71015 8.5

DST = Double-shell tank

NRC = U.S. Nuclear Regulatory Commission

SST = Single-shell tank

— = No value established
*Decay date December 31, 1995
*Decay date December 31, 1999,

‘And as required by the Performance Assessment.

It is concluded that cesium removal from liquid fraction and TRU removal from CC tanks
befare LAW vitrification, represents radionuclide removal to the maximum extent practical.
Therefore, these liquids could be considercd "incidental® waste provided the immobilized
LAW qualify for disposal in a shallow land disposal facility under DOE waste management

requirements comparable to 10 CFR Part 61 requirements. This waste would then be

disposed onsite, near surface, as LAW in accordance with the DOE and Washington State
Department of Ecology (Ecology) regulations for LLW or Mixed LLW. The residual waste
left in the tanks after rewrieval is excluded from this determination and will be considered

separately at a later time.
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APPENDIX A
CORRESPONDENCE

This appendix contains correspondence betwesn the U.S. Department of Energy, the
Washington State Deparrment of Ecology, and the U.S. Nuclear Regulatory Commission on
the subject of LLW classification. The letiers, as described below, are preseated in
chronological order and document the history of the Hanford Site waste classilication issue.

November 29, 1988

Bell, Michaet 1., Chief Regulatory Branch, Division of Low-Level Waste
Management and Decommissioning, Office of Nuclear Materials Safety and
Safeguards. U.S. Nuclear Regulatory Commission, Washingion, D.C. to Ronald E.
Gerton, Waste Management Division, U.S. Department of Energy, Richland
Operations Office, Richland, WA.

Th: NRC provides comments on DOE's propo:>d approach for classifying
Double-Shell Siurry Feed (DSSF). In general, the NRC staff support DOE's
€..ons in: (1) seeking an NRC-DOE consensus on the classificai.on cf double-
shell 1ank waste; (2) using the source-based concept in classifying waste as
HLW or non-HLW; (3) describing the prior treatment of any "incidental®
waste; and (4) documenting waste characieristics before classification.

Specific comments on the classification approsch indicate if DOE could
demonstrate that the largest practical amount of the total site activity (expected
o be 90 percent or more) attributable to “first-cycle solvent extraction” wastes
had heen segregated for disposal as HLW, then the NRC would view the
residual as & non-HLW. This residual would not be subject to NRC licensing.

March 6, 1989
Rizzo, A.J., Assistant Manager for Operations, Department of Energy, Richland.
Washington to R.M. Bernero, Director, Office of Nuclear Materials Safety and

Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C.

The Department of Energy, Richland asks the NRC for concurrence that the DST
waste planned for disposal by grouting is not HLW, and therefore not subject 1o NRC
licensing. An overall radionuciide material balance for all Hanford Site tank wastes
shows that 3 to 5 percent of the key radionuclides which entered the tanks will be
disposed of as LLW when the DST wastes are grouted. To meet the NRC criteria of
segregating the largest practical amount of activity, DOE also proposes o remove

95 percent of the Cs-137 from the complexant concentrate waste for disposal as
HLW. The additional radionuclide removal would reduce the 3 o 5 percent material
balance to 2 10 3 percent. The incorporation of '*'Cs, *Sr and TRU into grout would
result in radionuclide concentrations comparable 1o or below Class C (10 CFR 61)
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LLW ang Class A ior "*C and '] without addimional removals. Removal of **Tc was
considered not 1o be practical or cost effective.

September 26, 1989
Bernerc, R.M., Director, Office of Nuclear Materials Safety and Safeguards,

U.S. Nuclear Regulatory Commussion, Washmngton, D.C. w0 A.J. Rizzo, Assistant
Manager for Operanions, Depaniment of Esergy. Riciuand. Washington.

The NRC agrees that the grout facility for disposal of DST waste would not be
subject to NRC licensing. However, the NRC also states that their position on DST

waste does not reflect a decision on SST waste, and they will defer judgement on the
classification of SST waste until afier DOE has completed its waste characterization

program.

November 17, 1989 .
Gregoire, C.0., Director, Department of Ecology, State of Washington to K. M.
Carr, Chairman, U.S. Nuclear Regulatory Commission, Washington 17.C.

The Washingion Departr ¢ of Ecology notifies the NRC that the state of Washington
inte .ds to petition the NRC for rulemaking concerning the classification of high-levei
and “incidental® wastes.

January 2, 1990

Husseman, T.. Assistant Director, Waste Management, Department of Ecology, State
of Washington t0 §.J. Chilk, Secretary, U.S. Nuclear Regulatory Commission,
Washington, D.C.

The state of Washington transmits their petition for rulemaking regarding the
classification of HLW at the Hanford Sitz. The state of Washington asks that the
NRC revise the definition of HLW 10 establish a procedural framework for
determining whether certain Hanford Site wastes are HLW or not.

Pecember 17, 1990
55 FR 51732, "Definition of the Term 'High-Level Radioactive Waste,’* Federal

Begister.

The above petition for rulemaking regarding the classification of HLW at the Hanford
Site is published in the Federal Register.

March 2, 1993
Bernero, R.M., Director, Office of Nuclear Materials Safety and Safeguards,

U.S. Nuclear Regulatory Commission, Washington, D.C. w J. Lytle, Deputy
Assistant Secretary for Wasie Operations, Office of Wasie Management,
Environmental Restoration and Waste Management, U.S. Department of Energy,
Washington, D.C.
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The NRC denies the petition for rulemaking submitted by the state of Washington. It
15 believed the principles for waste classification are well established and can be
applied on a case-by-case basis without revision (o the regulations. The NRC states
that disposal of DST waste would not be subject to NRC licensing based on the
assurance that DOE would segregate the largest practical amount of the total sise
acuvity for disposal as HLW, leaving behind only a smali fraction of moderately
radioactive material which would be regarded as "incidental” waste.

March 4, 1993
58 FR 12342, Docket No. PRM-60-4, "States of Washington and Oregon: Denial of

Peustion for Rulemaking,® Federal Register.

The above petition denial for rulemaking is published in the Federal Register. In the
derial text, the NRC refers 1o information presented in the March 6, 1989 letter from
DOE 10 the NRC (see ltem 2 above) anc states: “The concentrations of radionuclides
in the grout would be comparable to Clas: C for cesium and transuranic was*~<, and
10 Class A or B for the remainder.” The NRC understood this statement to connote
tha cesium-137 and transuranic radionuclides 1n e residual waste would be less than
the: concentration limits for Class C low-leve! waste, as defined in the NRC's
requirements in 10 CFR Part 61, and that the concentration of other radionuclides
would be less than the concentration limits for Class A or B low-level waste.
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3pply %2 the entire DSIF categery. We R0 lenger Lelieve thas this is _
prictiaal. Isforsation proviced dy S0L in our Junt $th ceeting fndfcates that
indiyicual DSSF tanks contaln diffarens syites of resled, Therafore, the
pomr s LnIE AR S
AR GO

R 51 X &
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docimentitizn and deterainatica of wessa classificaticn wouid reed ta greceed
on & tamk-Systani Sesds. Such in effert would odvieusiy riquire o subsizatisl
comzitrent ef tize tnd rescurces, &ad sheuld Se avolded If there 15 2 more

sfffcient wiy 2o procesd,

A3 an altersatfve appronch, we sugpest that DL€ «ttecst on oversl) maieris)
balance for KLV ¢35 the Hanfored site, using the scurce-desed =¢caqn§ of A¥. It
15 hoped thze this approach mighe pravice o mere efficient ze225 0 1éentifying
thosa wastes subfecs to licarsing by NRC sacder terzs cf the 1574 Erargy
Reerganizeticn Act. Under 2As pprsach, §f DOE couid demcastrata thet the

largess pricsica’ mcuns of the tot2) site estivity etiritutiadle to
*first-cycle solvent sxtraziicn” wasies Sas been segrejitsd for Cisyeca) as
KLY, then t5e KAC wovid view the residual as & non-Fli. VN weuld aaticipete

that et laast 90 perzint of the 2ctivity weuld keve been separsteg a this wey.
Ths, $F 1t cen be shovn that DOF hes processad the weste with thg iatent to .
¢ispcse of the KLY fo & regositsry cr other approprisce Vicensad facildicy,
Yesving behiad only & =4}l fraciics ¢f enly zodarately radioactive meterizl,
then the geals steted $n 10 CFR Part 80 Ajpandix F el Incorporated in tie
Ensrgy Reorganization Act weold Rave Seen setisfled; oad the dispestl of the
resicual weuld sceorddngly zat e subject ta KRG censtng, i3

1 hepe th2d these comments are hciifsl to you fa rcs:iv!n; the c[&:stf{ca:fnn
of DSSF and other double-shed) tank wastes 3¢ Kanfors, I you have ary

cestions cn this matser or would tike $o arrenge s.zesting to discuss the
ittive, 2leass Teal freg £ contact B¢ on FT3

mplasantaticn of this 2lters
§30=3550. .
Stecarely, :
oo : .. -
. (DAY Adf:¢49u4;4a-?£;z.
richiel 9, 3410, Chie? :

Reguistory 2ranch 3 .
Dirfsien cf LoweLavel Wasie Maragensnt
end Decsoeissicning ..
Cifice of Koclear Matarizls Safary

228 Sefaguerss .

Enciosurs: As s2ated
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SUGGESTED CAITEAIA FCR CLAsSIFYIRG
PECCHTAMINATED SALTS AS INCIGENTAL WASTIS

{1} SEPARATION PRCCESS MUST REFRESZINT °GOCD FAITH" EF C‘ 70 ACHIEVE
wm ISCLATICN GF KLY FACM NONRADIZACTIYE SALTS. 3 _

-« CONCIHTAATIONS OF 2SDICNUCLILES 1¥ SALTS 5601-".3 L
CORPARABLE 70 CONCENTRATICONS CF QinZR LOW- LEIEL ¥AST ZS
{NOT OUST ZELOW TEI CLASS C LINITS).

== TOTAL ACTIVITY CF & GROUT DISICSAL FiCILITY smu £ S
COMPRPASLE 70 THAT CF OTAER LLW DISFOSAL FAC: LITIES.

-= AR CYEAWMRELMING FRACTICN (1.E., SXS) OF 752 mn lﬂ'?;ﬂ’
SKOLD BE CAPTURES IN TAE KLW FRACTICH, SO TEAT T#E TOTAL
INVENTCRY CF ACTIVITY iN 8R0UT DOSS NOT OIFFER GATATLY FacM
;;l?!'l’b’ll TRYENTCRY CF ACTIVIVY AT X TYPicAL LL¥ DIsFOSAL

{2) AS A PRACTICAL MATTER, T#Z *300D FAITH® EFFCAT HILL llli';f KEED
70 32 JUDETD 5Y CORSIDERINR ALTEANATIVE SE7ARATION FROCESSES.

EEST AVEUABLE COPY
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Mr. Robart R. Berngrs, Cirecter

Office of Muclear Materials Safety
and Ssfeguards

U. §. Nuelasr Regulatory Cemnission

Washingten, D. €. Q0822

Daar Nr. Searnpre:

Heabers of our stalfs have S2en sesting 19 discuss the classification and
disnesal of the Manford double-shel! tirk wastes. The central fssue 15 the
darwiiion of Aigh-lavel wagse {ELJ', arnd the spplication of the WY
definition in 1he Hanford Defense wisie favironzental lapscs Statezent.

O vr forte-Tive years of ¥inford crevaticns have resvited :n nunerous wastie
streass, favolving severil traatzen: actinities. Thi: makes classification
of wastes sizevhit cozpiex. Yarie.: spprotches have deen €iscussed ia dataf)
to resolve the tlassification fssue. The alternate approsch suggested in
tha Novezber 29, 1983, Tetler from Mr. Hichae) J. Rel) of the Nuclear
Reguiatory Cesaission (MRC) to Mr. Roas)d £. Serton of my staff, on
classifying the fraction of Manford's doudle-shell tank waste planned for
dispusal by grouting in nepr-surface vaults, appears to us to be the
appropriaie wiy to nrocead. This azproach utilizes an everall saterial
balance of fank wasle at the Manford site to demonstrate that the largest
practics) mount of the tatad site activily sttributadle to “first-cycle
selvent extraciion® wastss has been sigragated so that only the residuals

will be groviss. "E"ﬁ?’—‘

An overall radienuciide =atarial bitance for a1} Manford tank wastes has

beew, prrpared and is enclosed. s id.:thon to the HLW, we have included other
Viquid wistes {lcw-Tavel wvaste {LLY) angd tramsuranic wvaste) which have entered
the wisie tianks, however, their radionuflicde contridution {in curies) is _
58411 23 compired 1o the ELW strei=s, .Dhis satecial: badance shows 3-83 ofF .-
lhe ki radionuciides which watered the (ankiS4TT be disposed as LLW.{n nears
surTacs YRVTUSTWRER thd CouSTR-INEI T TTR vastes are grouted.: The
concantration of radioncelides will be comparsble to Class € for ce’ T:w and
transuranic, 3nd 1o Class & or & fer the remsinder. The tota) amount of

suth waste will e grealer thin the qmoust of Class € waste that might be
ceatained in 3 typica) fomsercial duris) ground. 1t 45 our understandiryg

1hat the MAU's concarn pver the geount 57 Cliss € waste 4s ratated to tne
passibility of intrusien and the degres of institutiona! centrel to be
exirtained. Hinford's grout disposal systea 441) provide excellent protecticn
3gainst intrusion since the grout waylis ar2 a2 selid concrate mass that wil)
have 3 awitilayer engingered darrier on top. In addition, Hanford, as 2
dadicated poversment facilily, sheuld have 3 greater likelihcod of zintaining
fastitutional cantrols 7:r relatively iong times. -
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Mr. Roters M, Bor=era .2~

Based on consideration of aliarnasive sanaralich dracessas, and $o ceet She
suggestad criteria of segregating the largest practical smount of activity,
1he Deparisant of Eaergy, Richland Operatiens Office, proposes te resove
sdditions] radionuclides from the Zoudle-shell tank wiste for disposal as
HLW. Specifically, we will remove at Jeast: 955 of ‘the Cs-137.from the -
complozand. concentsals waste. This wil) reduce the 3-52 matérial:Bilince ™
valuas 247 2-3%, o

4o believe that the dsts in the enclosure and Ziscussed in this letlsr
demenztrate thit the double-sheil tink wasle plinnes for disposal by grautisg
in aear-gurfice vaults 15 not KLY, ind that HRZ liceasing fs not reguirss.

B3 Jweil your concurrenck $O tRAt Wi €35 precend wiih this vita) wasse

disposal dresgria.

17 you sheuld hive 3ay questisns e coz=eats, slazze fee) fres to contict =3
or Hr, Rendld E. Serton of my staff on (539} 375-1383,

Sincerely,
%\ﬂ@nt Manager
WHD: PK” eratidha
Enclogury:

&idisaug)ida Haterial 33lance
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KANFORD TANK wASTE RADICRUCLIDE MATERIAL 3ALANCE

INTRODUCTION

At the Hanford $ite, raprocessing of irradiated sucleir fus) started in
1944, Thres vrarfem and plutonium recovery processes hive been used: Dismuth
?gszg:;tl. reducifon-oxidation (REDOX), and plutenium-urinium extriction

Exch of these facilities generatad & source-dased hi?h-levtI waste strean
{first-cycle waste frem recovery orocess) and several Tow-Tevel waste strpi=s
including 3ump wastes, misced)lanesus wastes, erganic traalzent wasles, and

. decladding wistes.

Supporting aperaticns such as pluisnium purificstion (Plutoniua Finishircy
Piant}, scuipsent decontanination {T Plent), and on-site laboratories fenerity
transuranic ;TIU) and low-level waste. Decontisinstion cperations in the
Pepartoent of Intrgy's nuclear rescter (i Reictor) 31so produce low-level
waste. These low-lgve) waztes 2nd the Sreatsd liguids frao the processes
described below hive routizely Sesn concaniratad in sviporaters to reuce

the wasts volume to be stored. The process condensstes were dts:bcricé t>
ground {typically after ion exchange to resove eatraingd C5-137) while the
concentrate Is stored for later grout disposal.

Tha wastes are currently stored ia underground single-sheld (SST) and
doudla-3hell (DST) tanks. The S5Ts have besn resoved from active liguid
waste service (some residual liquid (s still being removed). The UST waste
invante-y will be fred to the grout and vitrificition disposal processas.

VASTE PARTITICHING

First-cycle waste generated rior Lo 1983 has gone throvgh a combination
of treatments such that the supernite of the treited wiste is considered
Tow-Yevel waste. The tresiments include neutralization/decantation, cesiun
removal, and stroatium resoval (see Figure 1).

A1* Fasility wastes sterad ia underground tanks have always been nevtratizes
with sodiud hydrozids to & Cawdtic eadpoint. The meutralization precipitites
the actinides and the bulk of the fission produzts including strontium-30
{3p-50). The so1ids s2itle in the 75-foot dianeter tanks and form a sludge
Tayer. leportant radiosuclides that are primarily solubl: and remain in the
alksline suparnale are carbon-14 {C-33}, technetivm-39 {Tc-$8), fodine-1:2
{1-129), end casivm-137 {C2-137}.

Ths settled selids remsin in ihe tanks when the suparniiz 135 decanied 29

transferred for further protessing. Speclald efforts such 3 sluleing o7
sgitatien with eining pumps 8re ragquirsd So transfer the settled solids,

o5t EPRURBLE COPY
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£3-137 hag Deen TemCvEd from LY Jorersait vid 38.rd) prolasies, 'fhj! firs:-
Sycie wastes from oM@ digsviy SRIIINELE Procasy weey LRl <1l milcd:

"o

fo-recyanide in the 31d-1330s Ee srecipilile Lhe ca..up in sa=e single-shel)
tanks.

The alkatine suparastes ganerated by tha REDOX amd PUREX piunts prior Lo 1983
ware procassed ‘n B Plaat fur cesiva removdl by fou sxchange. This process
will al30 be used to resova cesfum from PUREX Plant alkalipe supernites
gesarsted since 1983, During the period from 1588 yntil the PUREX PMant
shotdown {n lTate 187), the acidic PUREX Plaat MLV was routed to B Plant
without neutralization, A phesphetungstic acid [PTA] precipitation process
was then used in 3 Planl t& rexsove the cusiua.

The cestus racovered in 3 21ant wis purified and deudly encapsulated for
long-tera storage. This cesium wiill be disposed in 2 geolcgic regosilory.

atrgaiiys Jemovyl

Az discussed previously, ihe roeutire nsuirilization/decantatfon of first.
cycle axtraction wasie provides 3 Sr-S0 ind actinide s..aritien. However,
ssce first-cycle sxtrisiizs wista Nad further strensivm rezovay performed,
Tre 5r,-30 in acid PURIX ?1a-t MUY vas rs=oved in § P10 via 1 solvest
sxtriction process concurreatly with the cesiva PTA precipitation. Tha

§ Plant resfdual wastes were then nevtralized and rovted te the underground
storige tinks.

The ssttled sludge produced froo the nevtralized PUREX Plant first-cycle
exiraction waste prior to 1568 was sluiced, acidifind, and Processad for
Sr-30 removal via the B 7lant selvent extraction process.

The strontivm recaver=< -0 3 Pliat was doubly enciosulated for long-term
sterage.  This :.-:naté - w171 alsa be disposed in 2 jeclegic rugesitory.

The ‘PUREX Plant WY 1.udge (containing the Sr-30 and transuranic nuclices)

gengrated since t. = 138) restart will be separated fros the suparaats. The
slucge, nlong with £3-337 resoved fros the supersate, wil) de incorporated

into ‘1!33 in the Hanf~rd Waste Vitrification Plant (MWYP) for dispesal in

3 geologic repository ..

Trinsursnic Removi)

The arganic complgzants used in the B Plant solven? exirzction pracess te
r2eovir 3trontiye tend 1o 35)udilize the 3trontium and actinides and {ahibit
their precipitstien, The complzzaint concentrate {CC) wasta contalas the bu'k
5F the waste from 3 Plint sironlium vacovery and will %z traated in 3 Plant
with 1k¢ iranzurenig-extractiion (TAVEX) precess te rsasve transuvrinics (TRY)
which will be vouled to HWVP for dispesal ia 3 genlegic repoxitory.

The sludge fram the FURLX Planl ssytrelized cladding rezovil waste [RCRW)
and the 38iids fraa the Plutoniuvn Finizhing Plant {PFF) wastes gentala
grestar than 100 nfisg TaU nuelides. These sludges wiil 313 ba trested
in 2 Plant with the TAUEZ procass 1o remcve TRY which =411 ba routes &
R¥Y? for disposal in a geolegic rapazitpry.

5537 HVALABLE COPY
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~ HANFORD
WASTE PARTITIONING
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RADIONUCLIDE MATERIAL BapanCe

The gstimatss percentage diszesition cf the Sre50, (3-137, 73U nuclices and
tots) activily froa Kanford reprocesring wastes is shown in Figure 2.

The bases for the radionuclide invantories vied to calculate the psrcentages
are sstinmstes of the radionuclide :nventory that entsred the SST and OSY
wisles priov to 1383, the meisursd :~ventory in strontius and cesius tapsules,
and sstimates of the radionuc)ides in wistes produced after the PUREX Plent

restartad in 3923,

The pre-1983 SST/DST esiimates are from the Manford Defense Waste Envirenmenta)
Iapact Statsmant (DOE/E1S-0113) and the Maaferd fnput to the Integratad Data
Base (1D} Jocument For 1523 (COE/WN-C006, Rev. 4). The 103 decuzant was the
ssurce far the strentium/cesium capsule faventory. Soth docuzants used the
Track Radfosctive Comporents (TRAC) Systea 3s the primary source far the
radionuclide iave-.ry in the Baaferd tanked wasle. lnput data for the TRAC
System were historical recerds of rractor, reprocessing, and waste aanagenent
operstions. The compular prigraas RISD-2 and DCCOE wera uzed to calculale
the radionuclides in the frridiated reaciar fusl, The TRAC mc?e} tHen used
these fapuls 3 caleulaty the wiste generstad S5y the repracassing slants as

§ function of tiae and follow the wista through the various waste zainagesent
processes aa- lraassctfons (o srrive at the finad wiste tank {nventeriss.

The radienuclide invantories for post-1383 wastes were estisated using the
ORICEN-2 computer ::ssr;n to calculate the radionuciides tn 211 frradiated

N Reactor furl S0 de reprocessed follewing the 1983 restart of the PUREX
Plant. The PUREX Plant, wasie smanagement and planned B Plant pretrescsant
flowsheets were used to estisate-the partitioning ef the radienuclides between

HLW {FWVP Jesd) and LLW (grout feed).

The radionuciide fnventeries as shown fn the £1S and 108 dscuments are best
estimates but are subject *> uncartainties Secauss of factors such as:

o facompleta/insccurate records dating back ta 1544;

o the use of dounding }ua! ixpurity Tiaits to calculate maximum
activation products, {.¢. C-14, since actus) analyses are
no longer availidla; and

o Incomplsete uncerstinding of the cheaists, »ad resulting
pithwiys of scee elements in the reprocessing and waste

traiiment processes.

Jdeally, actus) anaiytical data for all Wanford tanked wasts would be
svallable. A1} grout and vitrificatioa fesds will have such amalyses before
thyy ara procassed. Mowavae, only Viamitad analytical results are currestly
avaitable. Thess snaliysas indicale thai the fota! £5-137 that may exist ie
graut Y394 oouid be 23 sush ¥% 20 21)Viea cories {Li} vice the 12-13 miiliasa

£% whigh iz the bszis for the 5-82 range showm in Figure 2. {Boih of thess
tnvaaierias sre csvrecizd Yer decay o the pad of Y 19839
BesT SURHARID AADY
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RADIONUCLIDE MATERIAL BALANCE
HANFORD TANK WASTE

DECAYED DURING STORAGE REMAINING N SST :
ANIING M SST GROUT Nvmsmacc
. SCEH pEFEAN D)
Sr - 57X s w 19-23% Mse = 0.2-4%
oy .
ey w 53%. Caw 4-5% “es « 5-0x"
T U = 11-17X TRU = {-4%
TOTAL ACTIVITY » 56X TOTAL ACTIVITY = 11-13% TOTAL ACTIVITY = 3- 5%
Q ne (0 .;-;4 it ) .
WASTE GENERATED 4 xmn
1044 — 1098 E FACRITY
[ ]
19 SST .
28 DST 0, €
. Ca/St KELOVAL 1
100X ALL NUCLWES | AND ENCAL SULATION v
| JCALSILATION
TO GEOLOGIC REPOSITARY VIA
"
. 1] o7z Sr = 20X
TAGES OASED ON “'Sr, = Cs

PERCEN Yty - 352" e e

CURIES DECAYED TO DEC. 1993,

**PERCENTAGES BASED ON
12-13 MCI ~ Ca N GROUT.

TRU = 82-85%

TOTAL ACTVITY w 28%°°

186089
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PLASLES PRITRCATNENT OF GRZYT FIil§

Frerstazzent in 3 Flaal 1 ataec gl ree file 2F thr rtrea Mandaed st tylet
Ealirp 108y are consiuarss 13 Je 32021300 greut fexls  Toese wasle 1ioE5 Are
12+ mautralizad current scid waste (IC4-PUREX Plant first-cycle extriction
waiza), th. ~autralizec o.edding resoval waste (KCRY) xelids, the Plutonium
Finishing Plant (PFP)} waste $0Vids and cozplaaant concentraze (CC).

The NCAN will be transferred to 3 Plunt where the 3olids containing the Sr-$0
and sctinides wi’l be rezoved and the clarified supernale {on exchinged for
£3-137 resova)., The washed NCAW solids and the recoversd €3-137 will be
roused to NWYP gnd the Cecontamizatad svsernate stored for grout fesd.

The NCRY and PF? splids are TRU wastes. These solids will be triasferred to

3 ?lant, dissolved in a2id anZ then treited using the TAVEX extraciien process.
Thy TAU concantrate frea 25 TAVIX 2rociss and any undissolved solids will be
reuted 1o HwYP, -

Sczs stored cosplexiat carcentrice §s TAU wiste. Present plans are to treat
al7 the CC 1n 3 Plant for complexint destructien and then TRV rezeval by ile
TRLIX procass. Tha TRU cancastrate and any undissalved solids ‘11 Be routad
to X4FT  Yhesa pYans may de =cdified 17 fyrther charicierization Zeteraines
gk of the wastes ars zon-TRY ©r thiat cs=plexant destruction 5 nety reguires.

The-non-TRU wastes from tha aSove pratreataent p. ocessas are considersd to be
suitable LLY¥ 1rout fuads. Waste soclids would be routed directly to a grout
fead tank whils the supernites may be further concentrated.

No additional treatment {s plannsd for double-shell slurry feeds {0SS57) - -The
DiSF 13 produced by aviporation of the dilute Wanford LLW; s.g. NCRW supernate,
PF? supernate, PUREX and 8 Plant miscellanadus wastes, pretreaizent wastes

ans 887 resicual Viquids.

Azztiismal treatzant of dzubin-steit st arry {O83) s net planned. Tha 1S3

it produced by furthar concentration of DSSF past the sadiun aluainate phase
boundary. [his stored waste containg solids and dilution/dissolution will be
resvired for retrieval. )

POTENTIAL ADDITIONAL RADIOHUCLIDE REMOVAL

tetimated curias dispni:d to grout for key radionuclides are shewn in Tadle 1.
The incorporation of thess nuclides intc grout would result ia radionuclide
concantrations compirable to or balow Ciass C (10 CFR.61) LLN.

The estisated concentrations of C-14 and 1-129 in the grout would be,

echparable to Class A {10 CFR™ET)FTHRISET" There i3 no viabla technology

aveilabie t5 further remove these nuclides froa the large voluze of

grout feed, As previously indicated, the inventory of (.14 s orotabiy

ovarststed. The estimated maximum concentration of Tc-99 in grout feed

{4n the pretrastsed HOAY suparnate) wpuld be near or slightly sbove the

£3233 & 1imit.  Additionmal vemoval of T2-9% vwiz gn ion exchance nracess is

sreidgally possibla, Howsvsr, furiber renmoval doss net appesr opraciical

Li83h effgniivs.  Acogrdingly, so pratveaiment for removal of thess nuc)ide:
E
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Teansurinic wistes will Sa sretreatas for 179 rexoval, The treated grout
Faed w2.)d be cozsartsle to LRl Sl1s53 € LA,

The inveatories of Sr-30 and Cs5-137 ceminate sne esticated totdl aclivity t2
Be diszosad to greut. The inveatcries of these nuclides estizated for grout
dispesal are not gignificant in the Performance Assessment for Grout due to
thair relatively short half-lives (Sr-S0 « 28,5 years, C3-137 « 30.0 years).
The estimated miziaum concentration of Sr-$0 plus 3-137 in grout would be

& factor of approximately 30 below the Class € LLW limit. However, possibla
additiona) resoval processes were exanined to assess the practicality of
further repoval of these nuclides from grout fesd.

The Sr-30 faventory estiz=atas are uncertain, ut the bulk of this nuclide

is in *=e complexzat concenirate JCCH wNich ¢2atains a large fracticen ef
pracisitated sotids. Thp €L i35 traatad with ihe TRUEX process to reduce

the quintity of salics routed = “WY? fer {ncsracration into glass. Afier
gcidifizets  of the CC 12 8 Plazt to uissolve so)ids, complexanl destruction,
and TPY removal by the TRUEX srozess, the Sr-30 would remain in solutica,

It thes would 54 ravied to groet ~1th the FAVIX waste, I {2 s necassiry

to rezzve the Sr-$0, the TRVER process would st De used dut rather the Sr-$0
and Tal +-"ids would be rovied i3 VA By nevirziigation/precipitaticn 3iler
complex.atl desiructisn. Howdvpe, %2 1022) sityuze of vitrified wiste »2u'd
be increases {aporszimately 050 10d 123iticral casts of adbeut 3150 afiidon
would 22 incurred, Bt i3 ity thit alternasive srocestes could Be crarigses
to reduce these 2¢ditional velumes and costs.

Smaller quantities of Sr-$D are contained in the DSS7. The presence of low
concantrations of ccaplexant in tha DESF precludes further Sr-50 remova) by
pracipitation processes. Destruction of the diluts complexant in DSSF in

B Plant for Sr-S0 resoval would dalay the grout program by about 5 years
while precess esuiscent was designed, fabricated and installed and the ini*{a)
grout faed Batch wis procassed. The cseplexant dasiruction would require
apprexizeiely faer yerrs of 3 ?%amt 2caratica and dncreass 3 Plant and KUVP

s
ras . .

OpErizing o3ty 1TY 10 &8 a:3lliIn ssvlars,

Tha cesivm nickel ferrocyanide precipitation process vsed previously in
Hanford $37s could sffeciively razove C3-137 from tanked wasie. Rowevar,
the ferrocyanide precipitate, {f routad to HWVP, could result in potential
azplosion hazav¢s ind kata) phasa production in the glass melter which would
not e taleralud, ’

The presence of petassiva in ss=e Manford OSIF pracludes the vse of the S7?
procass of casius tetrapheny) Boren precipitition siace the potassive would
be co-precipitated-with the casiva. At least tws orders of magnitude more
tetraphanyt boren {f.e., thousiads of tons) would be reguired for treatzent
of the Hanford witte 1s cozpared 26 tha SKP wasie, with the 2itendant
preblaas imvslved {n handling this benzane ceapound.

lon exzhinge rexiins 2i he on)x techefca))y viabia process fer resoving the
£s3-137. Use of this precass 43 slready plinned fzr the HCAV supernate, with
startup scheduled for 1652 1n B Plaas. The prage:s could be used on oiher
grevt feads, dut thers try Lising ang logistics preblems. 1f don exchancge
rezovil of Cs- 37 wary Tully vlivized for 100 grout fends, t%e volume of icn
pxchazge feed weuld increise froa adoyt seven £i1ion gallons to aporaximately

BECT ENEYRRLE COPY
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FEINE

ESTIMATED RADIONUCLIDES DISPOSED TO GROUT

Nuglide i)
c-14 0.0027
Ye-§3 | 2.015 - 0.c28
1-13 33 x 10°%
Sre5Ce 1.8
Cs-137* 12-13
TRU 0.002 ~ 0.01

Tota) Activity*e 13- 21

*The Sr-80 and £3-137 curies are decayed 1o the end of CY 1895

*“*Total activity taken as suvm of Sr-90 pius C3-137 since thase twe
nuclides {and their daughtar products) dominate the tota) inventory.

YA ) i
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ircreases voluze rezrasents aporozizately 13 yiirs
vep srRzi=t ion Bvicicge SostiT J43ign or 10 yaurs
The prout saiuze wculd

38 ailiipn galions. This
€241 3m1l 2zamaticn with
Cuitizel) toEcitice <130 3% uPRTILEC syl
incraasen atout 10,

availabie for grout feed are held for {on exchinge
processing {which canngy start befere 1992), the grout program would have

o shut gown. Thesa tinks then would not be e=ptied and made availible 1o
sters waste currently being generated. A waste storage space shortfall would
result, Hew wasts sterage tinks could not be provided in time to support
Hanford pregraes, iaclud?ng removal of resicval Yiquids from $5Ts and

production operations.

If the tanks that sre now

Full {on excharge treatzent of a)l grout feeds weuld routs appraximitely
12.8 ¥CY of C3-137 to glass rather than grout. This would recuce the tetal
radioacsivity disposed to grout Sy wbout 31%. However, (35-137 is not the
radiencelide of primary concera for the greut leng-teras perforzance
assesszent, and the £g-137 remava) would not significantly enhince the

safety of the grout disposa) systea,

The cost for £3-137 rasoval froo HCAY supernaie in B Plaat will be

spprexizataly $3/CH (allerated operating ccs2;.  The estizated RCM eosts
(in= _zeazz] capital olus allccated operating) Tor £3-137, Sr-20 rexovdl
from the rezpining grout faeds ars as follows: :

(s-137 Remova) BCA Renoved ) $7¢4
DSSF/DSS : 3] 25-30
¢c -$ -3
$r-90 Ryemovyl ' ;

DSSF/D5S 0.25 -200
(44 1-3 20-120

The p2¢vd 23873 wouid inc}szzg §F catailed ana"vsig of Ticility cpearyiing
schecules (2.9., PUREYX, B Plint, F«¥P) deterainad 1hst unproductive silanchy
Aime for a facility was umavoidable.

CONCLUSION

As discussed pravicusly, delaying the grout processing of currently available
feads, §.e., DSSF/DSS, will severely iempact Manford site prograzs. Kowsver,
pretraatzent of tha CC in B Plant {3 not scheduled to begin until CY 2000.
Thus, tims s availadle for flowsheet development and design/installation of
suditiona) equipment as necessary to remove. Cs-137 from the CC. The rasioval
and vitrification of the Cs-137 from CC §s expecied to result in l2ss than 10
sdditienal canisters for repesitory disposal, a ninima) {mpact. Figure
shows that if the apyroximately & MC{ C3-137 contained in the CC is rezcved,
the parcentige of £5-137 and tota) activity in the grout would drep ts
“TPeroximately 3% and 2-3% respectivaly. This additional pratrratment {3 now

being propos=i,

It i3 concluded that with the additicn of €s-137 rezoval fres {I, the piannes
grout feed pretrestmeni represents 3 *gozd faitht effort 15 maxiajze 1solatian

of KLY frea Hanford site LLW.
“MLABLE COPY
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RADIONUCLIDE MATERIAL BALANCE
HANFORD TANK WASTE

¥ ADOITIONAL ©7Cs REMOVED FROM COMPLEXANT CONCENTRATE

STORAGE _ REMAING N SST I on - ACE
DECAYED DURING ot SST s ouT “v'fﬁ?gf’m'
BLEN DEFLRRLD)
*Sr = 57% "Sr = 19-23% P - 0.2-4%
()] 137 *
c 4-5%
OTc, w 557, 3 - Caw 3%
o .o TRU = 11-12% TRU = —4%
TOTAL ACTIVITY = 56% TOTAL ACTIVITY = 11-132 TOTAL ACTMVITY = 2-3%
) & ? -
VIA
WASTE GENERATED : CROUY _‘
1944 — 1996 € FACILITY o
]
ROUTED TO: of €
49 SSY “"
18 05T . v
.
L o, C3/Sr BEMOVAL Y
1003 ALL NUCLIDES AND ENCAPSULATION \
70 GEOLOCIC REPOSITORY VIA
HWVP
! w7 "Sr = 202
* SERCENTACES DASED ON " Sr, = Cs 57 . o
CURES DECAYED TO DEC. 1995. Cs = 38X
* *pERCENTAGES BASED ON TR = 02-857%
6~7 MCi TCs W GROUT TOTAL ACIMItY w 20%"°
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He, A, 3. M9
Asgistant raszqer for fperatices
U.5. Depar=ent of faeryy
Riehland Cperations 071ics
.0, 3ea 20

fekland, dasghingien §8212

Cear ¥r. Rizce:

i L]
We bive reviewed your tei.er Ca.pf March 6, 1SE9 canceraing e

elas. . featden ane €4sseeal ¢f wbe Kenferd devhle-siel] tank wasls, Yeuor
Tesser asd supperting afsrmasiea (ssert tAdS e coudie~shel) ik wpste
plénney for dispesa) dy ¢rsuting 2 merr-surfice veuits s 2ol Bighelevel
waste (AW}, 12¢ tet U.§. Noclesr Asguiacory Cormiasicn (¥AZ) Jicansing
13 net reguired. Tevr lezser resvas:s KRC concurrence ia s pesitien.

‘ [
‘As yeu kaew, eur $2277s Bive =it ea severa) ocsasions ever e jast yur

13 an effert 15 detarnire which of the Fanferd ank wvasias irs praperly
classified as K14, ¥e consicer that the appifcadle dafiniticn of AN, -
for purpcses of classifying the Kaaferd tank wasles, 45 %41 sat foret in
10 CFR Mars 80, Appendiz F. S;ezifically, MR i3 defined 13 ‘tlose
aguesus wistes resu)sing fro= the crerttion of the first cxie soivent
axiractica systen er eguivalen:, esd the cancentrated weste from
sudsaguent exsracticn cycles, er tpuivalent, in 2 faciliy fer
reprecessing {rradiated rezcior fueis.”, .
' k
The rulemakiag rezerd for Apsendix 7 specifically reesgnizas 2 susder of
*{ncidental,” men-A¥ waste siraiss associatad with reprocessizg plint
cperatiens. Thesa nclude claddiog hulls, fen exchange zedis, sludges,
and Eiscsilincous trass gemerated ¢uring reprocessing oparaticns. HNot
santioned, however, are wasies rselting froa further processing of NiW
(e.9., nim recucsicn) or rescving nem-radicactive materisls that wers
added 12 the ALY for izproved prae:u‘.n‘ snd/er. stovage {e.9., the |
additicn of 21ka)dne xatardal ts eevtralize acidic KLW). At west Talley
and the Savanreh River Plant, XRC 223 agreed that uch wvastes are sot
MLV, A: ¥anferd, the questicn of vasse classificazion (and XRZ Yesnsing
sutherity) has Besn camplicated by e 2izing of waste frea varicus
scurces over the past {f years. 7This mizing MS clanged tde erigimi
ehartcaerisiics of 4e wastas 1né Mas resuited, in scxe cases, ia tle

nixing oF KL% and Jow-level wigte {LLX). Cosn.aquently, {2 is acw

eifficuiz 1o directly differnntdase Setwean ML an. LUd, usisg the
ssurcp-batad {afinitien of Appendiz 7o -

s
* - ..—:; |t
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In eariier zsetings ¢f cur smaffs, coitaria ware suggestad er .
detarsining when 3ush wastes 1icuid e clasaified 13 *incidentai” wastis
PATRET Than 43 MY, and thate coiteria wars decvmanied in our letier of
Acverier 25, 1888, Yeur Marsh 6, 1682 lataer recires U.S. Deparowat of
Saergy’'s (DC°3) apzpifcation of e eitecit. . Specifically, your,
latier progeses thaT oe bulk ¢f the Yoy radiosuelices (f.a2., steativm,
casiun and transurinies) wewld Be separatad fer jfgcu'l 1n & geslogic
repésitary, 10 that caly three 5 five percent of tie orfgingl .
daveazordies of these radicnuciides would be dissosed by grouting fa .
nedr-surface vavits. Your lestar 2ise 33128 that the cinceatraticn of
radizesclices in he graud will de cxparadle 22 {liss € LLW as dafined
by 10 CFR 2273 6 727 cagius 12€ triasvranies, €ad ¢o Ciess & or 3 fer
the razafeder, Fizdlly, your Jes:er evatuaces the praceicadility and
cost-alTactivenass &7 additicna) raclenveilice rezsvil, An acd.ticanl
separatien process, Beyead thesa origintlly contezpleted, was feund t9 be
385-e77ecciye for rezoval of an additicza) 3ix atllicn curies of casiuz.
31 18 32aF weuld Turther pedycs the total actiyity disposed n the graut’
,“"5.,*7.33:?!,0' TS thriw percesd ef-tha faventsry.of ELY.thas originaliy
sntared L€ RLTTIGE 43 new pro;esing T perfers thisaddiziem)

L -

f'r"l'dfemna reseyr} 33 1scrive the dspiation of KL, .The NRC agress -
that the ¢ritaria vsed by OCF Tor clasiificaticn of the grout faed as LLY
dre 2pprapriate. Thersfors, the grout Tacility:for the dispessl of the

gsudie-shell tank wasty weuld net Re sudlect io'our 1{censing authority.

Yeyr lutter fndicatas sizt the radieavsifde favestary {s ¢n estizate
Sazed on existing co=pulter sodels, rather than deival analysss of tank
wa3ls. §iven N unceriainty in the aziua) radisavelide inventsry, we
ereerI2 your plans ts sexpie and anaiyse the §rout Teeds balore disposal
dn an effors 23 caniral the Tiral eszpositicn of the grout fesd, {1f:{n |
pHhe. caurse of conéeting this sazp.ing progrem,! vou_Yind that e
davanteries of;keyiredisnuc] fdeg tatering the giout ficility arz
.ﬁﬁiff&_'n'ﬁ?‘;fsmt TR yeu now e3simate, you should notify ui'so that
\the classificaticn o7 the wiste can D@ Feccnsidired. “iThe NAC tesuestis
trat DOE perfodically subais sucmaries “ e inalytical results of ald
the samplas 9 XAZ and exher affecsed mr-ties ir 2 tiealy ranrer.

- 1
Dur pesition en ths dovdle-siell tink waste sheuld nct be faterpratad s
refisct & desisles oa dispesal of single-1hell 2ok vasis or t5 estabdlish
& presadant in poy giler goantext. e intand i defer Judement en the
eiassification of sinzle~3ieil tank waste unt) afzer DCE has c=7ieted
its program of ehzrazirrizdng ¢Afs wists. ¥e antieizuie that fisd)
goguzmentizien wiil *¢ 4s3ue! Toer peilic commanst before a degisien s Sace
2a 152 €is7982) &7 1ingle-shell tank wigie,

Bead

TR
b3 Rl e :-55;5? ?'5“}3{‘ g’o‘%g ®
P s A aif- 3




— WL WM LT, KEY. *

: : :
Mr. A, J. Rizsy R K : ]
1f you shcuid ava iny quesiiens or c....Lnu u.::u' t44s latiar, plaase
cantace za cr dr. Nicheal J, Reil, Chief, lasuh.ar; frinch, of r.y
s2afd at (301) 482-0280. : .
J

‘S lacarely,

iz gl

Rebert A, Sersers, Dirvitar
1078 ice of Muclesr "materiad Salety
., and af sueres
es: ‘h Eyssezaa : i
strnnt ¢f t*:tegy
mm den Takinal
Yakiza Indian Xazien
. Jef? Jreckal
Oregonsvashirgsen Liatsen

. e e eme ms . gy
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STATY OF WASMNGTION

DEPARTMENT OF ECOLOQY
Ml w2 PAIT o Qhrpu, Wavgien NICTIT o DOR) 23960

Neveader 17, 1529

Tha Kenerabla Kenasth M. Carr
Chairman

U.S. Nuclear Regulatory Cormission
Washington, D.C. 20535

Dear Chadr=an Carr:

Tha purpose of this latter §s to netify you that the state of Washingion.
intands to petition tha '.S. Nuclear Regulatory Comaission (USKRC) on 2 matter
of great impurtance. Specifically, this petition for ~ulemaking {under
subpart W ef 10 CFR Part 2) will adéress the USNRC's approach to the
classification of high-leval and *incidental® wastes. Through ft, we §ntend
to stress the need for a credible definition of “fncidental”® waste, one which
1s based on a thorough and seund technica) evaluation, and which is subjected
to independent paer raview and close pudblic scrutiny.

This actien {3 being promptad by a nusSer of discussions and correspondence
batween our respective staff. Host recently, on August 4, 1989, Vashington
Department of Ecology staff mat with USHRC staff te raview a March 6, 1989
U.5. Departmest of Energy (USDOE) proposi)  ncerning the classification of
hifh-hnl wistes 25 it relates to USDOE’s Hanford doudle-she)) tanks.
Following this mesting, Terry Hussezin of ay staff sum=arized our major
cenclusions, comments, and concerns in in August 15, 1S29 letter to Robert M.

Bernero (USKRC). s

Mr. Bernero’s response vas contained within letters datad Septemter 25, 1589
to Mr. Mussessn and to Hr, A.J. Rizzo of tha USDOE. In summary, Mr Bernero
declined any USNRC eversight role at Hinford, and changed the classifization
of some Hanford doudle-shell -wastes frea high-level to low-level waste
{letters enclesed). Ouri request that the USNRC define its actiens through
publication withia the fedzral register, and through appropriate opportunity
for publiz comment was also denied. 1t §3 our feeling that the USNRC, as the
agency razponsibia for the iicensing of Aigh-Teve) radieactive waste disposal,

should reconsides tAis acifen.
i want %o sEphasize that USDOE’s noted approach to the sanagement of its'unk

wastes {March §, 198%) i3 generally consistent with the terms of the Hinford
rgggry) Facility doveement and Content Order. As such, moving aheard with the

spgran {s e3sentia) to Hanferd elainup. and cars should be
13%en In order 1hat thic progras net be delayed by lega) challenges or because
¥ 2 Yiek ef public participation,

AEST RYARABLE COPY
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Page 2

-We belfieve that fszues relating to: the ¢lassification and management of these
wastes, the apprepriste lavel of USNRC invelvemant, and associated public
participation, ars too impertant to e implesentad by letter from Comissicn

staff.

I have consequently asked my stafi to prapare appropriate petition
docupentatien, and hope te subait it to you no later than Jinvary 1, 1390.

1f you have questions or comaents regirding this fssve, please contict oe or
Hr. Terry Hussaman at (208) 459-8168 and 459-8029 respectively.

Stnceraly,
Christine 0. Cragoire. 4
Director

“Enclesurass

cc: Samuel J. Chilk
Dan Stiver
Hike Lawrencs
Robie Russell
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STATE OF WASHINCTON
DEPARTMENT OF ECOLOGCY
Mol S P11 @ Olymrpis, Washingion 85044711 o (208 4586000

Jannary 2, 1990
Mr. Samuel 1. Chilk, Secstary
U.S. Nudear Regulatory Commission
Wuhisgton, D.C. 20558
ATTENTION: Chiaf, Dockatizg and Servies Sraach
Dear Mr. Gk

The purpass of this barter is 10 rassmit 1o you our petiion for rulemaking (usder aubpart H ef 10CFR
Part 2) regarding ihs classiBiation of 2igh-leve! radicactive wastes at the US. Depanaeat of Eserpy's
Haaford site. Plaase alio refes 1o my Novessber 17, 1929 sctice of isteat which was addressed 1o Chairman
Kezmazih M. Carr of the Commission,

Nozs that ths eaclossd peition repraszats s conbissd vicws of doth Washizgton and Oreges, asd of the
Yakiss lIadixs Nation. W eacd look ferwasd 1o working with you 25d Commission stall oa this very

Imporuat lune, .
) Siscerely,
l H Lhtdiovrttn
Terry Huatman
' Assista: - Jiredtor
Waste Management
THRHE .
ez Oregoa asd Washisgtos Congreasional Delegation
Das St
Michas! Lywreoce
David Yaden
Cazll Sanchey
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LNTIED STATES OF AMERICA
NUCLEAR AEGULATORY COMMISSION
BEFORE THE COMMISSIONERS

\' - J

The states of Washingtos and Oregea, 20d the Yakims Isdias Natos (Petitioaens”) Sereby respeatully
rquest and pesition ths Nutlear Regulatory Commission ("ibe Comzinion”) 1o exercias its rulemaking

authaority, 1y i ki rat, 4od adopt 3 sepulation concerning classificalion
of Haa/ord Hﬁ-% radioaqiive wastes cart:huga is FEthEvabIE, TITacE, siofage ey Ems.' —
PIOGRmErpovernirp e TRE=T G psocass ate fauad at S US.C. Sertiva 533 asd 10 C.FR. Section

2.900.2.209.
L Z:onceed Rules

The petiviosers ask that te Commissies amead 10 CFR. Fan 5010 add laaguage clagifing 1kt 3l
L double-shell taak wasies are high-level ndicacuive waste, unless ihe Commission 03 2 task bv 1ank
S Cetermises the 3 : .

L Thatide US. Depanmest of Energy (USDOE) bas deacanraied tha the Jarpest ecksically
schicvabls amoust of sahily from eacd tank kas besx isolated for vizsification prior 10 pecsaasest

Z  Thatthe beat produesd by residual radicavelides, topetber with the heat of reaction during provt
procestisg, will be withis F=its established 1o easurs that frout Beews iemperature reguireseats Jor
loag 1ev siability for lowelevel wasts forms,

3. Thatazy ader pretreatment processes (e, TRUEX) have usdesgene appropriaie evaluation by the
Commitsion prioe 18 impleacanntion. T

, . ILGrovadsandIntgrest

This ralemakisg pusition is based, ia large part, oa Section 202 of the 1974 Eaerpy Reorpasizavion Act,
whicth defiaes Comminion suthority over retrizvable surface storage facilities and other faciGiles
asthorized for the cxpreas porpose of subsaqueat loag-itrm storage of digh-level nadicactive waste
geaerated by tbe Adsinistratien, 20w Departzaeat of Esergy) which aze aot 1'ed for, or are pari of,
m?n.k and dewlopmes: seuvifiez, The grovads and interests of the state are based on 1b¢ folowizg facis
and mryen . '

L The USDOE publiovtics tidled Injeeraied DataBase for 1968 Soeat Fugl and Radingctive Wante

) L i 't gianiony gad Charyeyerivies pates ay Nﬁ'w wists (HLW) whichis geoerated by
reproctising of speat r2acior fuels aad irradinied tasgets, generally containg more thaa $9 percent
of e scavolatids fusica preduas produced in foel or targers during reactor operation. The HLW
Drom 3 Taciliry 1ha recovers wanium aad plutsaivm contains spprogmately 0.5 percent of these
tiemeals. The inventories of HLW 12a1 is in storage in the 23 Haaford double-shell 1anks at the ¢nd

il siidaheld M
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Petition for Rulesaki=g

Page 2

of 1967, costaised 116,000,000 eries in 39,490,000 galious (73,400 cubic meters) of waste. Thusitls
clear that evea USDOE sow racogaizes t2at 1bs double-shell tazk naste is LW,

2 HLW wes first defised ia 1970 by the Atomic Essrgy Cosmiuios (AEC) ia terms of the source

7.

of the material saiker 1523 by its hazardous characteristies. The AEC definsd KLW as:

Mwmmﬂ:ubu&cmnafﬁ:fnqﬁ:»hmmm
ar equivalent, asd 146 coacssirated vasies from subsequest exraction cycles, o squivalest in a
facility for regroczusing iradiated reastor fusle.” .

35 Fed. Reg. 17530, 17832, Now. 14, 1970, 10 CFR Part 50, Appeadix F. This defizitios of
HLW bas a0t bess chasged a3d both USDOE 23d the Comaistion surveatly wiilize this
fefinit

Over the hast 45 vaars, mixing of wastes from differsat sources hav o Beated the chauifiaatien
of Hanfoed 1aak wastes, iscluding double-13ell fank waster. Moreover vadionuclide inveatories
-are estimates, asd subjeat to substaatial vacerainry, Vasiables iacludz incomplete a2d
inaccurste records, ths lack of actzal fucl zad/for waste azalvies, a3d iscemplete uaderstasJing
of Us chemitry and patwans i reproczssisg and waste weatmest precesses. Thus, meither
USDOE, the Canmissica or tke peticacrs bave sdequate izformation rearding the
sadicactive portios of 1be double-shell tazk waste,

USDOE plass to presreat Hanford doubls-shel 1azk wang is erder 1o paniticn wastes dbtoa
“high-lewal® portica for vitrification aad 3 lowslevel or “inddestal® poriion which will
rubsequestly be disposed of at 12e Hazford Grout facility (correstly uader cozstruation).
VUSDOE estimatss that from 2 miainum of 13,000,000 curies 1o mors thaa 21,000,000 curies will
be disposed of a1 1b¢ Grout facEry,

Th patitioners Rave o siroag vested interast i the sals, permasest disposal of Hanford Sigh-
fevel Lank vastes. Thaoe is Sreat uscertainty at this tisse, concerning the ablity of USDQE 10
demonsurate that the W%ﬂ acsivity from ¢ach tank can be or
will be isolsted fot vitrficauon. This is svidesesd by | E's exespionally largs vaceniaincy
(derees 13,000,000 aad 21,000,000 curies) coscarning residual aqivity seheduled for surflace
disposal via grout. (Tubls 1 from Esclosurs 1 of a March €, 1989 kites from Mr. A. J. Rizzo 10
Mr. Robert M. Bervern.)

The petitioacrs believe the Comminion bas the legal aubority and oblgation to promulgate
regulstions conezrnizg the clausification of Hanford task wasies and that Commission sl are
uniqualy qualified 10 evaluate the appropristensas and effcctiveacss of various pretrestment
procssses. The rule aendmest suggusied shove would authorize the Conmission 1o easure
that Haaford double-shell 1ank wasies be subject to safe and spprepriaie methods of

prevsatmest.
The patitioners bavs an isterest ia azd 2 prevalling respensibility for the protectionof the future

bealth and safety of ke €. 22en1 of 1he Pacific Northwest. The rulc’ameadment suggested sbove
is sasestial 1o provide this protestics, '

&
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HLW wii st defiasd ia 1971 by the Atemic Esergy Cozaission (AEC) i terms of s source of Lhe
materin) raiber thas by is Mazardous esarsciesistics The AEC dafised HLWas

"those aqueses wusies sasulling from (ke epersuon of be first rycle solveat exaraction syiiea, of
aquivilest, a3€ (56 eonarstrated vasics Som sabreguest exracion cydes. or equivalest i » iy

for reprocassing iemadisicd seacsor Mgk,
35 Fad Reg 17530, 17532, Nov. 34, 19°C. 10 CFR Part 50, Appeadic F.

The 1erm HLW was first maed by Cosgress in i8¢ Marise Protection Research and Sasctuasies Act of 1?‘:‘.
PL 92832, a5 1mended by P.L. 93284 (1954 co&ifi~o 3133 US.C. Sectios 202 of ERa. §g5 52 Fed. Reg.

W91, 99

The tarm HL'V is sat defised ia the Energy Reorgazization Act (ERA). The sianisg poist ia defining
HLW for EVA prrposes i fousd in exinisg regulations adopeed by ibe Aromic Evergy “ommision
(AEC) in 170 Is this regusd, Cozgress e3n be prasemed 10 bave be2a aware of the existing reguistory
delixition whes i ms1d Be 1o HLW ia Secios 202 of ERA. mmmam:goguby_amsc
i 1970 (10 CFK Sectjon 20, Appeadix F) a5 sowad sarbier, focuses oa the procass by which HLW is
poducad 19 dalise HLW,

It is clexz that defense wastes ot Haxlord, ischuding donbie-shed Lizk wastes, wers considered HLW vhes
the ERA was paased, Tie lepistasive history of the ERA reveals Coegress’ intent at 1hat ciams 1o subject
defensx foelives 10 NRC eversighe, In facs, the Congrass zesogaized 1hat HLW was leaking from .
tesnporary AEC tazks st various facSities aod inteaded 10 subjeet ruch wusiss 10 NRC Sceasing at the poitt
of applicatien of 3 prrmaacst waste managsmest solviion. Moreover, the House Commitiee o8 Encgy
asd Commerex fouad Lhat “cxisting low wish resoest 10 stomic caerpy éefease antivities is wnchanged by this
Act, aad facilicies for the Gisporal of wanis frem defemse activities remals 1ubjeat 1o Besasisg by the
Nudear Regulsiory Commission” M. Rzp. Fa. 785, pt. 1, ¥7b Cong., 2d Seas, 38, Avpu. 20, 1982

This e wns comsider ; ia USDOE's Fisa! 215 on defense wastes 3t Hanford, The Esviroameatal
lmpact Sx:s:;m masidersd various siterastive medods for dealing with these defeass vasies. USDOE
reeopnined that:

“Furiber, Section 202 of the Esergy Reorganization At requires Commission Eesasiag of those DOE
facisies suthorizad for the express purposs of losg-1ema storage of bigh-level radioactive waste which
are a0k uicd for, of sre 301 2 past of, rasearch and development activities. Therefore, 10 the exvest

© vhat any decition based ou this final EIS reuires defense bigh-level waste 10 be placed a a repository
ecustrucisd wader the Nuclear Waste PoSicy Acy, or a facility subject 10 Seznaing sades Seaion 202 of
e :aug Resrganization At _uch & repositnry or facility would be subjent 1o licensing by 1be

Fiaa) Eavizonmsaial Impact Statemest, D posa) of Hanford Defeasz High-Level "i‘:asu:uic ad .
Tk Wasies, vol 1, £.1), Deceber 1987,

Ia thort, vader existicg aw, Husford double-sheY sank wasta g HLW. A leucr from the Comminsion
wasnot chaogs the haw, Cosscquesntly, long term sorsge o disposal of double-shzll lank wasie is curreztly
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tebjeat io Basusleg by the Cammiusion. However, the rule ameadasst suggested sbove weuld 2 ;
and raguirs appropriasg Commitsion evensight of the mamgement of Haalord double-shel tank wastes,

ot would allow, mader cormain Eroymiiasers e avoidane: of the sésitiedly cumbenome Leezaisg

~REO2L.

Putivicarrs deleve that e ruls ameadzent sugpest d vould protzs buman beahd and rhe eaviroamert,
asd would facilitats messisofal Conzmission inveive=eat is (e slumate disposal a3d/or long term torsge

of Healord doubla-sdell tank waste,
PETITIONERS:
For the State of Washisgros

p=
erry a3
Assistant Direstor, Waste Masagement

Waskiagior Department of Ecology
For the °, Xns ladiza Natica

[ Y ”
Sanchey 2

Chairman, Radicactive
Hazxrdows Wasis Comminas
Yakiza 1adisn Natica

For the ’?ut of Oregon

DivdYadea ./
Direstor Y
Oregoa Depanimeat of Escrgy

Dues: _JAK 02 i7ea

AN
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Definition of Tern “High-Level Radicactive Weste®
NRQ Docket No, PRM-60-4
55 FR 51732
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for a! least 3 yeurs. unless s Jonger
vienticn tms I required by pant 75 of
thie chaster,

{2} Rucnsda that must be malnlsined
purmuan! to this past may be the origina)
¢ 3 yeprodured capy or & micrefom Lf
such reproduced copy or mizruform s
duly suthanu.aied by suthorixed
perscnnil aad the micr.o.n 15 cassble
of producing a cleas &ad legidle copy
afer siornye for Lhe period specified by
Cormmissios regulstions. The rcord
:g :::o be a;o‘?d‘h -’Mkmdz madis

capability for ucing. o1
dumand, legible. necarate. and coniplete
reanrds during the requlred retsation
period. Records auch as letisry,
€. 3wings. and specifications must
include all pertinec! informstion such ee
stampys, (oitisls, and eignatures.

‘I.J) The h‘c;mu shall maintsin
adegquate safegusrds sgainal tampe
witk and loss of records. i

Dated ot Rackville. Meryland this 110k day
of Desnncber 1000

For he Nucle  Sepulatory Comalusion
Somue) . OMIK,
Secruiary of i'e Commission
IR Dec. #0-2~ 7 Filed 13-16-40: K43 o]
TRASES SRPE PeER-d -0

10 CFR Part %0
{Cmuk ot Ne. PRS00 }

Sofinitan of the Term “High-Leve!
Asdloattve Wans”

ASEmnCY: Nuclesr Regulatory
Commission

AEOe Petition far rulemaking.

sumatsARY: Ths States of Washinglon
and Oregon request that the
Zommission rewise the dafinition of tha
werm “high-level radivactive waste”™ so
88 10 eslsdlish a procedurs! Basawork
and substantive siandanrds by which the
Commisiton will determine whethr
reprocessing wasle, including in
particular carisin wasie storsd ai the
US. Deparment of Znergy’s sita at
Hanford Washlngton. is high-level
radiosclive wasle snd therefore subject
to the Comminsion's licansing authornity.
+ATY8: Submit commants by March 1d,
1891. Comments received afier thip dats
will be considered §f it Is pre teal to do
90, bul consideration cannot ba givan
excapl as 10 comments receivad on or
belore this date.
ADDREIILE Scbmit comiients io;
Secrsiary, US. Nuclear Regulatory
Commission. Waskington. DC 20353,
Attentior: Docketing and Servics
Branch. For & copy of the patiti_n, wmile:
Rules Review Section. Regulatory
Publicatione Branch, Divisior of

Freedod of Informauin and
Publicaboos Services, Office of
Adminisirston. US. Nuclesr Regulatory
Commission. Washington. DC 20835,
FOR PURTHER PIFORMA TION CONTAST:
Michas! T. Lesar, Chief. Rules Roview
Sectica. Regulatory Publications Branch,
Division of Freedem of Informetion ang
ruplications Services, OfBon of
Admlpistrstion, US Muclear Regulatory
Commisaica Washiagtoa DC 20883,
Telephons: 301 ¢02-7758 or Toll Free:
8002385042,

SPVLEMENTARY SEFOMMA TION:
Petissury’ Raquest

The patitionars requast that the
Commission amend 10 CFR 80. 1o
clarify the dafinition of “high-invel
rsdicacty: waste” (HLW) and tde
dafinitien of "HLW facllity.” The
petiiongrs request thai the

5810

1. Eatablish o process io svaluats the
trestrsent of defanse reprocassing
wanlas in tanks so Wbt such wiates will
nol he considered HLW U, prior 10
disposal esch tank is tresied to removy
e largest lachnlcally schievabls
amount of rediosclivity; and

2 Require that the beat preduced by
residusl redionuclides. together with the
heat of mecuon during grout processing
{U smploysd as & trestment technologyl,
will be within Lmits established to
ensure thal groul meels lempersiure
requirsments { ¢ long-term etability for
iow-lavel wasle forms.!

The petiiionars seck clarification that
the dispons: of wastes treated to this
standard L not dieposal in a "HLW
factliiy” as prusenty defined (n 10 CFR
Q2 The prtitionsrs stsle that should
the Commmission regard 10 CFR Part 50,
Appendix F as tha controlling regulstion
to detarmine whether & wasie Is HLW,
that the Commission slse modify that
definivon ss propossd In the petition.

Basis lor the Petition

Tha peutioncre alate thet this
reiemaking i besed, 1n part, on saction
i of the 1974 Energy Reorganization
AcL which defines Comminsion
suthority ovar retrisvable surfsce
siorege facilitics and other facilities
autherized for tbe sxpreas purpose of
subsaquent jong-term siorege of high-
level radioaclive widte genersted by
DOE which are not used for. or ure part
of, rmssarch and development a stivities.
‘The patitloners further siatg that the
Congrensional definllion of the lerm
“high-levil radisactive waste” in the

s Grout 4 o Nuld micivee of comantiiions
matertals ond Hguid weoatq ihat acts 5 2¢ ¢ salid
aats snd 1r waed kv wastt Asatren and
trnmoiiye ntn

Nuclear Waiate Policy Acl (NWPAJ Q2
US.C 10101 (12) pves the Commussion
the suthority lo dafine whather wastes
are iy ly radiosctive material”™ or
sol ds derived from [liquid reprocessing
wastes] that contain flasion products in
sufficien! concentraticns.” ?

According to tha patiticsers,
legislsUve istory revesls that Congrase
intended the Commission lo Licanse
dctnmf reprocessing lank m‘sum st e
potat of jong-term storege of posal
The petitioners nots that lew fraction
wasies reaulting &ow pretrestmast of
tank wastes are schedujod 1o bs grouted
snd disposed of In lapg-c2end 2,
vauwlls o the HatSord site In accordsnca
with regulations developed under the
Rescurca Conservaton and Recovery
Act (RCRA} The petitioners bellevs that

if such wasias are HLW, they clearly isll
undar the Commission’s lcenaing
jurisdiction under section 202 (4] of the
Energy Reorgunisatio= Act of 3974.°

Ressors for Petitten

The petitioners point out that the
present dafinition of HLW (n the
Commission's regulatons ia based upon
the sourcs of the wasis. Accordlag le
petitionsrs. while HLW may be
differentiated from “incidental
waste.” the legal banis for doing so must
derive from NWPA. specifically 62
US.C. 10101 (121 {A), which mefam to &
“sullicient concentrations™ eritarion for
clsssification.t The petitioners claim
that incidsntal waste source b
imposaible 1o sacertain dus lo mixing in
defanse tanks and e unavsilabllvy of
sccurete records. They polnt out In
particulas, that over the lsst 45 years,
mixing of wesies from different sowces
has complicsied the classification of

Hanlord ek wasiss, iacl double.
shell tank wasins. Moreovaer. the
petitioners siate that radionuclide

tnveniariss are satimates and subject lo
substantis] uncertainty. Veriables
contributing 1o the uncertalnty include
incomplete und inaccurste records, the
lack of sctual fusl and/or waste
analyses. and an incomplate
understanding of the chemistry and

5 For an snalysis of this previssen. see “Definitien
of High-Lave) Radisacuve Wanit™ {sdvance netica
of prepmad nlamshing 13 MR WAL Fabruary .
1067} and submaqueni nilemshing donumants

smandmosis 0 WCFR pan 3. L FE
TR May 14 1004 Nael amanidmania s 12 CFR
port 01, bt PR 21574 Moy 13, SOWO)

' 11 ohauld be nared howaver, thil U
Cammirsian has jrtadiction andy if Lhs latilities are
of ths 1yped Sracrihed in secuen JON4L

¢ Neots. hewaver. ive Commiseina’s nl41pmant. st
A TR 3081 Februsry 37. 3007, Whal tassifcation
sadet the tiied previsien “wreuld ba Imvievaal i
Seiemmining whether sueh waetes Must bo Suposed
of 1a hcanead rapovsl fugslinan
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pathways is momeriaing snd we st
Fsamani processes. The paliuonars
aanent that neither DOL Gee

vy

& prossdure sad a siandard for making
uudutlnut:whnn wasls are
SEW an » lank-by-uak basls

propeced smandment s asrential 1o

pravide proisstion of the hature kealih
andf aafety of o ctizcas »f the Pecific
Neorthweal

Potitenwry’ Propunai

Tha petitioners s 1 4at Abe
daflnitions of "High-Lavel Radicact've
Waste” snd “HLW Faciliny” In 30 OFR
0.2 be revised and a Bow appendiz A
e sdded 10 10 CFX past 00. The apecific

lsaguage tsd by the  .uass
por o "

L In § 002 the dalinitions s “NHi
Lavel Redissciive Werts™ and “10.
Fecility” are revised 1o resd as follows:
Fmaz Dafinitiesns.

Migh-level redisoctive weaig o1 HLW
mesnk: {1} Ivadiniad rescior fugl. |2)
tiquid wastas resulting frem the
operatian of \hs firnl cysle solvent
sxiraction systam, or equivalent. end the
asncentraied wasiss from subseguent
extractisn cycles. of squivalent. in g
facility fot mprocassing irradisisd
rmacior foal and 3 into which
such liquid wastes bavs baen sonsenied:
provided that if, prier te disposal.
defansa mprocessing lank wasise arv
eated i remove the largest lachnicslly
schigvable ameunt of civityon a
tank-by-1ank besis {se provided in
sppendix A ). Uhe treated residual
fraction ahali be censidersd sn
:lnnd#lui weasts and therelore not

MLW fecility maans s [scility subject
1o the licensing and related regulstor;
sutbarity of the Commission pursyant o
soctisns 202{3) and 202{¢) of the Energy
m;:mm Act of 1974 88 B a1
1344).

L 4 L] » * [

* Thuee ars DOE “lasilitias sasd prisaitly fov tha
oogipt oad rwersge o igh-lewal mdwossitve waowe
sesnbing from sotividies Havuasd sader sach Ast
e Atsmis Bagegy Aci) " and Tainevadle fufate
Siarnge Faofiues sod ather {aalitias s wiluorinad fov
s angvany purpass of redusquend inng-erm
surege of Mighdevel redisovtive wasiay gemarnuad
OCT], whish e 02t et Jot. o sry pant ol
voscarsh and development astivitive®. Faniliies fov
the Sasng-A0vn #ipregs or Sabpbuat of wonsdentel
wasiis resaliing o irsimebi of dalense
epraIssathg wesias ire 281 HLW lapibiews.

¥

242 | Mundey. Uscember 17, 100 / Propuscd Ruive

83

2 Amew Appenda—A (s added i
pant 80 10 mad as lsllows:

Appondis A—Prosadures For Datarminng
Larpust Tochnenlly Achssvadie Trovisest
Al Jsaut aie yoaz bufore o taak of defecane

repromesing wastas poninining high-lovel
wasky Sempibasis s Wesied pretrusiod or

blended w 1 dlaposal. DOE
Mn&hMuﬁ-Mh
sad the affentod slate and publish (o e

Yodural Boglotr:
% Dels o0 charasionistios of the
werh duneity and perenn) sslids,
ad wedinesis M‘”h
DY {e.4= guBR3 S8IILY S48
tal il bola g
L2/ wit dale 00 whivealod wasa, aa
volane changei sxpucied o8 o revult of
estment, prawusInest or blending
sad the sspucind valume of the Asal wesls
farms (growt. saligruin av vitified wastak
X A desariptisn of the weaiment prosesies.
ngiuding so estimatad wast halanae lar vach
prossss, snd ssumsied percant rycavery foe
asch separalion. sad sonuavetions of majer
wesls aompoannis befors and shae
mfhm Rare
4 groui or saltareie
fornalatien. togeiar with baat traasler
salpulations for the wasis form: snd
5 To the degree posaible. nsiment sysiam
madels similar 10 e sttached prov) systam
mads! should bi wasd (5 praseat dats snd

promases.
Al lnast sls masths before s lank of
fanae

faailitian, .

Nesnse mnder section 23{4) of the Emergy
en Ast 42 URC 3842 {4) mises

the e on 8 WWAk-by-tank basis

dutermiags v lallowing
1. The DOE has demansiruted Diat the
Sargest techaeally achlevabls emaunt of
astivity rom the tanh will be lesiated for
vitllastion prisc 16 permanant dspsosk and
L Thatl nos of permanaadl shallow land
dispea.! for the Lank wasts will be limiied vo
e bnaldenia) warte portien. which ba Uw . -
sctivity memeining alier Ure largest
sechaizally seshirveble omount of activily has
Yova pemevead snd
. 5. That the estmant pretesimani and
Mending prassises deseribed @n the DOE
svbmitial will schievs the stated sapsrstion
and /o eeavery rfliciancies: and
& That tha uum::!. ’:?.‘Th‘:‘b.n‘t‘

blendiag processes desoribad in

swdalital are preves, ouss affeciive, slgte-nf-

the sr! procrsses. which are sapsbla of

rerapving the largest sechaically schisvable
sooun! of agtivity.

Patitisasie’ Conclualens

Tha petitioners state that rulemaking
ures ary receusary to delermins

the natwre of the incidental. lasser
radisactive fraction of westes and that

Nlmlun’ is appropriate 1o establish a
procedural Iramework snd substantive

standards by which parnticular wastes
will be asseeand. The patitioners

conxmplais thal particulsr
dsterminations sf how specific wasts
will be sharacterized under these
bdmd:al umﬁm
Tho petitionsm belisve thal the
amsrdmenis suggested by thelr petitis
would pretect bumas health and the
saviroamest. weuld facilitate
wseaslaghl Commission invelvemest §
the witimate dispesal and/er lang-term
starnge of Hanfard double-shell tank
wiasis, asd weuld support

von of the Manfyrd Fedenn!

Fadlity Agreement asd Consent Order
Raguest far Camments

m:»m:;:%
8 tenese of (1) The propased
siandard ["remove the

t techaically achisvable smount o

e vpLoed proce ucs fov eppiying

e

that standand and (3) an amendment lo
10 CTR part 80 (in view af the scope
defined [n 10 CFR 80.1} vis-a-vis the

of & naw Part or amendment to

some othar existing Pant of NRC
segulstions.
Deted ot Rochvitia. Maryiaad, this 21th day

(FR Dox. 80-20430 Flied 13-14-% 43 am]
Py e

R R
DEPARTMENT OF COMMEACE
Foreign-Trase Zones Board

15 CFR Part 400
[Deshet Na. 212100202}

RIN MNE-AAD

ForelptrTrade Tones in thw Unlted
Biatss

aspeey: Foreign - Trads Zanes Board,
Intsrnstional Trads Administration,
Commarcs.

* asnee Notice of propossd ralemaking:

sxiansion of comment paried.

SUsMARY: In responss 1o requesis from
interesiad parties. the period for public
commen! on the further amendmants to
the propoeed revisions 1o the regulations
of the Foreign-Trade Zones Board
regarding foreign-Uada 2ones (n the
Untied States published in the Foderal
Registar on November 230, 1050 {53 FR
45444). is extended 10 February 1. 1961,
pares Commenis musi be received on
or bafore February 1. 1091,

A-13
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Sapys

Mg, J11) Lytls - .
Deputy Assisteat Secretary for Waste Operations
Of?ice of Waste Minagement
Invironmantal Rasteratien

and ¥aits Minageaant
U.5. Departagnt of Ineryy
¥ashington, D.L. 20813

Dazr Hs. Lytls:

Meabers of the Nuclaar Resulatory Comission staff apprecisted the opporzunisy
t2 mest with the Departaernt of fnergy (DOE) staff, DOE contricisrs, and other
parties en July 16, 152, to raview new wiste characterization daga and
eurrent DOE plans for pinigesent of radiocactive tanx wasie at Nanford. The
purpose of this letter is to provide DOE with the staff's assessaent of that
tafcrzation as 1t ralates to DOE's program to classify, pracess, and dispese
o {anford tank wasies. We are glso taking this opportunity to respond to the
relited Novemder &, 1952, lattar from Lao P. Ouffy te Chafrzan lvan Selin.

During the meeting, DOZ presantad ravised tank vaste inventery estisates,
based on current charscteriZation data. The information indicated that the
gouble-shell tank sctivity that would be groutsd in mear-surface vaults s
within earlfer ringe estizates. The KRC staff is concarned, howsver, that
Cs-137 quantitiaes are now nesr the upper and of the rangs, Pather than at the
Iswer and, as praviously believed, especially given that DOE indicatad that
uncertaintins associsted with the activity estimates rezain because of the
Vimited sampling and analysis that has besn conducted to date. Consequertly,
we sncourage DOL to exszine availidle mechaniszs for achieving greater

radionuclida sesiration.

In presenting t3 current plans for wasta manigeaent, DOE cutlined it.
intention to cozplets, by March .. 53, a broad resvaluation of various
trestzent eptions for both singls and double~-shel] tanks. These eptions
include 3 new ficility to be used to separate radionuclides for repository

disposal of high-level radieactive wuste (KLY).

As you recall, NRC indicated to DOE, 4a 1989, its agreesent that the criteria
DO usad fer clagzification of grout fead as iow-level wasts were appropriate,
and, cenzagusatiy, that the grout facility feor disposal of double-shel} tank

A-34
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waste would aot be subject to eur licensing sutherity (R. Bernare, NRC letier
to A, Rizze, DOF, Septecher 25, 1923). This igressent was predicited on our
undaracanding that DOE would segrsgats the largest praciical asount of ths
tota! sfte activity atiributable te *first-cycle solvanl extrictien, or
equivalent® for ¢faposal as NLW, leaving bahind only 2 38211 fraciion of

noderstaly radicactive satarial.

The Coemission has recently comaletad its raview of 3 rulemaking petition from
the States of Washington and Oregon on the subject of the double-shell tank
wastel and haz indicited, in the enclosed patitisn denial, thit 1S would
regard the restdua) fractiss a3 “Incidenta]® waste, based on the Comission's
understanding that DOE will assure that the vissse: (1) bas been processed (or
will be furthar precsssed} to remove key radionuc]ides ta the saxisus extent
that is temiczgu and ecancaically practical; {2) wiil be incerperatsd in a
se1id physica) form 4t a concantration that doss mot excaed the applicable

- concantrition limits for Class C low-level waste as set .ut in 10 CFR Part §3;
~and (3} will be wanaged, pursuant to the Atoaic Energy AcS, 30 that safety
requirements cozparadle to the perforzancs objectives set out in

10 CFR Part 4] are satisfied. .

1t 13 therafors essential, ia the Vight of this position, that DOE's present
reevaivation of tank wasts resedistion options, and subseguent periedic
avaluations as say be csnducted, include the application of thass principlas.
We recognize that thare say be significant economfc, prograsmatic, and safety
factors affecting the resediation pregran, but the consideration of such
‘3ctors as they zay ralite to the possible Jurisdiction of NRC should be xzade

clear. .

1f, during your perfodic evaluations, 1t becomes appirent %o you that any
wastas say be subject to NRC licensing, 1t will be necessary for you to
ceepunicate that concarn to NRC. It will then ba mecassairy to determine what
form of pre-1{censing interactions, amalogous to repository site
charsciarization, would be nesded lo defina the appropriate dispesition of
thass wistes. Ve axpect that DOE will document the results of the anilysas
supporting its conclusions and that this decumentation will be adequate for an
MRC review, should thit be approprisve, Ve believe 1t would be prudent for
any such documentation to be developed with good record-keeping and under an

adaguats quality assurance process.

I trust that this letter and the enclesed petition denial previde the
information requestad in Lee P. Duffy’s Novesber 4, 1992, lattar tu Chairaan
Ivan Selin, regirding KRC's intended rasponse to the rulemaking petiticn by

Tt g’
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Ms. JiN) Lytle 3

the States of Vashingten ind Oragon, JIf yeu have sny further guesiions,
plezis fas] fras. to contic: ma, a3t 30]-504-3352, er 3.J. Yo blood Dirscior
of the Division of High-Level ¥asia Minagemant, at 30)-504-34

Sincarsly,

R N/

Robart K. Bernsrs, Dirzctor
Office of Nuclear Material Safsty
and Safeguards

Eaclosure
Fetition Deniad

¢e. J. Tsang, DOE-PN~38
J. Anttsnen, DOE
L. Barrett, DOE-~AN-)
P. Griem, DOE-EN-]
D. Duncan, EPA
R. Stanlay, Wishington State
J. Franca, Oregon Stite
R. Jim, YIN

N 3. &BLE COPY
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Dutngd e Kaghvilia. Mar ‘ead. Ba bk day  mquemed 15a( the Camzisrion tevise courss of TEPIOCessing 15 Aot MLIW. (The
o Folmaary Y93, the dufinitics o “Digh-levii m&mcive  latier point 1 ovideni Bom the sropewl
Far e Nutloar Regy. .y Cammanios. wagsie™ (LW} a0 as To emtablind s io amand 10 CFR 80.2 10 provise gt
Somval | Ohitk. ' precadunil fumewseh and rubrtaauve s residual faction weuld o¢
Sowaiary of he Commirainn, pandards by which s Cammission “zensidered o intidenty] wosie pa¢,
TR Dug. 834543 Filod 3=3~43; 8.43 1) will determmine w beiber reprecessing therefore, set HLW.") The pevueness
CBANG SO Nttt ) wepts, including in pariicuier cotun cleim, bowever, Bat wamps nerd in
wagls pigred ot the LS. Dofu-.pm of  tanks st Manford manot praciicadly be
Eaergy s 'DOE) s1ta 4t Haniend, tlssaified 33 intidenial waste (as
HCIR Pen 80 Weshingian, is HIW and. thenlers, sppesed to HLW) becsuss the 1a2ls
1o :ka Commissian’s licensing cantain s wirturw of wasies Fom g
{Doshet . PRL-EI~ | . n:cisy. Bt b number of sources, iaci;d.;ah
3 . LInErs regue sing of mactor Avel. Moreove:r,
Suies of Waahington and Osvga. Commission emend 10 R 822 10 o mumu ciete ot i dianucli
; : néionuclids
Bunisd of Fattiion for Ruirmaking clarify ihs dafisition of HLW end 1ho un‘:‘:ﬁ“ A6 estimsies subject ta
A8 Muciear Regulatory dsfizition of "HLW facility.” The submantia] unaznainty. owing 1o lack of
Lommission. idenars specafically reguest Battbe  gerurgte records. Fumher. the
aentue; Dunial of peutisn for inioz: titieners ssses1 st nesber DOE, the
ralamuling. 3. Ensbhish ¢ process 10 evaluste (ke mmission, nor the pelilicsess bave
trusyment of deflense mpracessing sdequais informatien mgarding the

Sioauaxt; The Nutleas Repulaioy
Lemmission INRC) is denying a peuties
for rulemiking PRM-8"— 1, gubmtied
by e Sta1es of Waiking.on ené Oregen,
which daals wilh Ba process ind
eriteris {1 classifying mdisscuve waste
msterialt 8t defense fscilitien 42 high-
Jovel radivactive wane (HLW) o1 «2 nea-
KL W. (As acted in e petiven, ceriain
fagilives for e l‘i:;:ft of HLWare
subject 10 NRC Vi ng suiby rity.) The
K-Uuua I8 ‘xivg danied bezaus 2o
RC outscludas Diat the pr.aciples for
weste cluisifcation wre well astablished
sid s be spplied on & case-by-case
bazis without revision to the
reguletions.
apoakssts: Copies of e pation for
Nlemaking. the public commeny
sowmived, and e NRC's Jotter 1o (e
ﬁmcmt ars available for public
pocuen or sopying in tha NRC Public
Dacument Room, 2110 L Suest, NW.
Lawrer Lavs!), Washingren, DC.
POA 7V TTHEL MPORKATION CONTALT!
Neiem §. Tanious, Office of Nuclur
Rogulsisry Rassarch, U.S Nucleer |
tory Commission, Waghingion,
20333, wlephens {303) 323178,
BUPFLITINTARY 3L A TION:
L The Palition
T2 Stetau of Wub!nitcn sad Orei .
" sad the Yakizw Indizs Naven, initlally
wkwit;;;; peution for rulemaking sn
this sy wa january 2, 1860. On
Fabruary 7, 1930, the NRC ssff
sunisrred v i ¢ poiloners ox

wastes in e 16 that such wartes will’
not be ¢-~1 Yered HLW if, prior to
disposs), asch tark is vwated 0= L,
1be largest 1eckaically schievable
umount of nadicsciivity: and

3. ire that tbe Dot preducad by

rasidusl redlonuclides, 1ogetber with

regvliiens developad under he
Resoures Conaervetion and Rermvery

At {RCRA). The patitianers believe that

gemiampls 2d by parygmph R} 0138 31 1basa wasias sre HLW, they tlaarly
{FR 1.332. In responsd 1o suggestions by  fal} under 1be Commission's Jicansin
U NRC sall, the patiUon wad tlasifisd jurisdiction under Section 202(4) of
And rotubmined fuy e Suies of Rasrganization Adt of 1974 {43
Washingisn asd Oyegun) en uly 17, V3L s242{4))

E TR patilionsars schnowledge that the

On Dacgrmber 37, 1690, the Nutlewr
Regulsiory Commission publithed s,
soilca of mealpt of Lhe petrien for
rulemaking {33 FA 51732). The patitien

prosanl definitien of HLAY ia tha

Cammlssien’s regulations .s besed vpen

the souree of the waste, snd thal
“incidanis) wasie” genersied in e

source and composition of Be 110k

wante. Henca, ik petitioness believs

ihat the Commiscion needs 1o estsblish

both & procedure e5d & standard for

making an svalustion es 10 whether

wasies are MLW on o tank-by-tank besis.
The petiticness asseri that 1be

the bt of resciion durip H A
preasasing [if enployed .f mmm proposed smandmant is sssestisl 1o
‘M.D). will be withis limiis mﬂ‘. proisCusa of the Rture beslh
ertablished to ensure st mests  And salety of the citizass of \be Pacif
1IPAISINTY requirements Jor leng-lam  Norhwent.
sability for Jaw-laval wasie forms. 1. Classification sIDOT Repreceusing
The patitianers siste ol the potition  wWostey
for rulamaking Is besed, in punt, #a ;
Seciion 202 of the Energy At Hanford and eber sites. guestions
Reorganization Act of 1974 [ERA), bave arisen regarding e cliasification
providss for tbe Commissiento  of npnag.lin! wasies for which DOE
exercisa licensing sad relaied regulatory  must previde dispess). In e long-
suthority over “aglities sutharized for  standing view of the Commission, thase
the exprest purzm of subsequent leng-  Quesions must be resolved by
lerm slorgs of highJevel redivacive @38 tha source of the westes in
. wastes genanated by JDOE) which are quesucn. The reasss for s §s that
pot used for, cr arw part of, ressarch snd  when Congrass assigned 10 NRC 3o
development scuvities.” leansing suthority over canain DOE
Aczrding i the petitioners, tha faciliies for “high-level ndicacrive
ingislative hircry of the IRA revesls wastes,” the Conpreis was mierring 10
that Congress Inended the Commission  thosn materials encompassed within the
to Ucans# dafense weproarssing wnk masaing of the term “Ligh-level
waites 8% e point of long-term nioreges  ndloacuve waste” in Appandix F of 10
g df 1 Tr:'ye:iunam sots thet CFR Pant $0. [For & Al sustement of this
“low-Enciian warigs' msviting bem position, see the discussion presanied in
Prevestmant of Lank wastes ary e Commissien‘s sévance noties of
schwduied 10 be provisd en.. dirpessd of pre rulemaking, *DaXniticn of
n land-based Erout vaultis oo the High-Lavel Radiosciive Wama™ {52 FR
Hanford siv 1 sezerdance with 5943, Fabruary 27, 1847).} Accardingly,

sny facility 10 br used for the disposal
of "tiose aquecus wesies resulting bosy
ts operation of the first cvcle solvent
satracuon eysiam, or equivalent ., " ag
HLW is delined in Aipcndix ¥ 10 Pant
30, must be licansed by ibe NRC. Moyt
of tie wamie siorege 1anks st Savanngy
River{South Casoling), West Valley
(New Yerx), and Hunferd costain wastes
thet meet this definilion, and the
facilives to S\. U?ﬂ for disposs) of thas
wastas are, therefem, poluntially sub;
10 NRC licansing iurixm'on. yiwbea

SRR CopY
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Hawsver, when the Appendis F
definruon was promulgated. tha Atomic
Energy Cammission specifizally noted
what o4 term HLW dud notanclude
“ingidenial” wesie resulung from
Mprecaasing plant operstions, such i3
ion sxchangs beds. siudges. and
caataminatad iaboratory sams. such as
clathing. teols. and equipment. Neithaz
were redicactive hulls and other
tresdisted and coniaminsicd Me!
structwrsl hardware ancompessad by the
Appendiz F defiiltion. Under the sarae
ressoning. s Wy Commission has
praviously indicsted, incidenisl wesieg
generuind in Nurther tmatment of HLW
fag.. 2okt rasiduse or miscallanscus
trath from waste glsss processing)
would ba outside the Appeadix

dallniion.
In ths cases of Ssvennsh River and

Weut Villoy wasies, DOE plans 1o
reirieve ths wesias from their s1orage
lanks sndt separaia sssentsally )i of
the radicective malansls for eveniual
disposal in a desp-geciogic HLW
rnpos’ 3t ' Accotdingly. the propcied
recovery of HLW from the wastes in
tank storage st those sites will be
ruflicisntly camplete that the
decontaminaiad salis and other residual
wagtes ore classilind o8 “incidentsl”
{t.a., non-HLW). The NRC will have no
regulstory authority, unde. Section 202
&! the Energy Reorganization Act, over
DOE's Incilitios 1o be used for
processing snd disposal of tha
incidenial weo'e, .

At Hanlord, DOE plans (o process the
weslas presenily siored in doubls-thell
tanks In & menner similsy 1o thet
planned lor the westes st Savannsh
Rivar and West Valley. Such procesting
would sepsrets most of Lhe radicactive
constitusnis of the wastes for eveniuel
dvap-geoiogic repository di?onl and,
the resic ual salis would be disposed of
onsiio In & shallow, near-surfsce
esncrete-like grout fscility. [Plans for
Krmuiu; of singlo-shell tank wistes

avg been daferred.} Howavaer,
classification of the Hanlord double-
shsll 1ank wastes has proven maors
dilfiguli than clessification of Sevannah
Rivar and Went Valley wastes. AL
Hanford, meny ol the primary
reprocassing wastes ware gendratad
uaing older separsiion technalogles,

" Zana 43 PR 9981, Folruary 32. 1887 [dsflnhion
of “high-level waaia®h & 1. whors (a Comeniasion
hasncerizm & “iasidonia) worie.” the
dmmnipmingtnd as}i with residual altiviiess un the
arCar of 1380 wCilg €a.137. 38 alug 31-%0. 3 28/

P 4 dincrihad 18 the Duparmanr o Dnorgy's
’ﬂ! oa loag-torm mansgomont of dofonse HLW a1
e Seversah Rever Plan:. DOLS-0C13. 1878
Although sa T13 hs 58¢ yol Buon pubiuhed for he
Weot Velisy Demanswation Prewcl, pralisinary
astithases indicsre the Ui slihvend &l an sqvivaiant

Fogres ol rejudalien.
L)

—

which rasulied 1n substa.ual ¢ .aor of
those wasiss with panred:oecuve
matanals ln sddiuion, masy of the tanks
at Hanford contain muxtures of wasies
from both reprocessing sourcss and
other sources. Finally, racordkesping at
Hanford was not slways thorough
saough lo sllow precise detsrminations
of the origins of Le wastes now pressnt
in specific tankas ot Hanlord. For these
reasens, some of the Hanford task
wastee canno! be readily classifed
sither HLW or incidents! wastes using
only the definitions and concapls
diacuised sbove
Tsking into scxount thess
uncarainliss and Wheir implications
with res to NRC jurisdiction, the
NRC and DGE swall heid soveral
mealings 10 sxplore the situstion in
detsil. A principsal objective of these
meelings was 10 ascansin, 10 the exient
practicable, whathsr same or ali of the
wastes should be rega-ded as HLW and
wheihar, on the other hand. 1oms or 8!l
ol the wastes should ba classified &5
non-HLW. Several things bscame clewr
ss & result of thess meslings.

First, menagemont recards were
sdequare for DOE 1o determine hat 1we
double-shell wasts tanks do not conlsin
wastes from mprocsising of rescio?
fuels, Therelore, these wesies claasly do
nal cantain HLW within the Appendix
F definition. The NRC agrsed with DOE
that any disposal facility intended
sxclusivaly for these wastes wou!d not
be subject 1o NRC licansing authorily.

Second. DOE has carrind out @
“matoris] balance” analysis of waste
mansgemant aciivities at Hanford. This
analysis astimsted the Lote! smount of
"“RArst cycle reprocessing wastes'
gonersied ¢t Hanford and. to the axteni
practical, the current locstion of thos
wgeates. The DOE propossd onsite groul
disposal of the resi“ual waste from Lhs
doubls-shell tank w_.te processin
woyld be only a ar '} fraction of the
ryprocensing wasiss originally generstad
at the site.

Finally, DOE studied possible
technologics for sdditionsl waste

tocaising. and agreed to remove the

rnr‘nt prectical smount of radivactive
matsrisl from double-shall tank wastes
prior 1o disposs! in onsita grayt
facilities. This commitmani by DOE.
coupled with the material-balence study
indicating that most of the originelly-
genareisd radicactive matarial would be
recovered, lod the NRC stslf to conclude
that whe residus] wasts material should
be classifisd as incidental waile, since
they are wasta ingidental 1o the process
of recovering HLW. Wilh thiz
classification. DOE could procsad with
onite dispossl of such incidents!
wagies in a grout facility witheul

ticansing oy e NRC. Jt should be noted
< if the DOE processing operaucns go
as planned, the residual scuvity of these
inadenta! wastes would be bejow the
concentration limits for Ciass C wastes
under the waste classification criteris of
10 CFR pan 81,
Foliowing lts review, the NRC sisff,
Yy lelier dated September 25, 1889, fem
RM. Bernare, Dirscior, Office of
Nuclesr Matsris! Selety snd Sefuguards.
NRC, 10 A ] Rizzo, Assistant Manager
for Operations, Ruchiand Oparstions
Oifice, DOE, sndorsad DOE's plans 1o
sample and analyzs the grout fewds
before disposal in an effort to control
the final composition of the grout leed.
Howuvar, the staff indicalsd thet Il DOE
ware 10 find. In the course of conducung
the umplingfmmm. thet the
inventories of key radionuclides
antering the gout facility are
significantly higher than previously
sstimaied, DOE should notifv the NRC
and othar allecied parties in a limely
mannet,
b abould be notad that the
r~p-oprists classification of somse
Hanford wastss tamains to be
determined—specifizally. any single-
shell tank wastss, and any smpty bu!
s}l contaminsted waste tanks DOE
might dispose of in-place, For bolb
types of wastes, & case-by-case
determination of the appropriste wasta
clsmsification might be necassary.

1i1. Discussion

The petition {or rulemaking pressnta
two basic lssues. The question ia not
whether “high-level waste™ should be
inuvguud by relsrence 10 Lhe scurcs-
based concapts derived from sppendix F
10 10 CFR pert 5G. The petitioners agree
that this lo proper. Nor is there any
fundamentsl challengs to the concapt
that “incidental weries are excluded
trom the definition of "high-lavsl
waste.” The issuss are much acrrower
ones. The Arst fasue is & substentive
one«sths cxiterie 10 be applied in
diffsrentisling incidental wasis from
high-leval wasie. The second issus is s
Lroudunl one—the procass that should

employed by the Commission in
srriving i o judgment whether o not it
has jurisdicvion over paniculer
facilitios. These will be addressed in
turn,

A. The Stendard for Clessification

Ws lirst addresa the siandard that
should be amployed in distinguishing
high-level wasie from incidental waste.
1n doing so. we strive to spply the
policiss that undatlis the sadopiion of
sppendix F 1o 10 CFR part’s0 (snd.
hancs, section 202 of 1ha Energy
Reorganitation A1)
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The petiboners suggsst that the of tha proper clamsificaion of tha tank
propes siandard, to be spplisdon s wastes shd grous ot Handosd.
tank-by-1ank besis. 1 1o consider all Whaen the question regarding

processing sreams 10 be high-leve]
wasts uniess thay have besn trested,
prior 1o dispossl, 13 remove tha Jarges!
fuchnically sctiovadle amouni of
redicactivity.” Adopuon of suth s
critenian would cenainiy serve Lbe goal,
whbich bed besa contemplated by Lhe
Cammission, of misoving the bazardous
recRES SUBEMS i0 8 gooiogic mposilery

f parma.ant storegs. I iz not the only
standard, hawever, thal would sulfice
{or this purpose, panticulerly when it is
viswsd in o brosdas n;ulnar; contex.

Tha cleasest sxpression of ihe svansll
segulatory objectiven is the Atomi.
Energy Commiasion’s {AEC's)
axplanstory siatament when §}
promuigsied sppendis Fonsmaly, “thst
the pubiic interast requires that s high
degroe of decontamination cepability be

inciuded in surh lacilities and thst any
residusl redicsctive canteminalion afer
decommissioning be sufficiently low a3
notto repre  nl e hazard to the pudlic
health 5..8 «afory.” 35 FR 17330,
Novambar 14, 1970, As we 1esd the
AEC s intent, the relersnce to s high
degree of decontamination capabilily”
Jsaves & substantisl dagree of discretion,
It cartginly does ndi rule out
considasstion of economic lacion as
well o5 technical ones. It wai the AEC's
conlsmporanscus praciics to consider
financis) impacis at, for axampls, in
conteolling reiesves of radiceciive
waterials from licansed facilities tothe
Sowast Javels “lechnicaily snd
sconomically praciical.” AEC Manual
Chapter 0511, When the AEC spoke of
s “bigh degrea” of deconlamination
capability. we balisva thst it was guided
Ly similer considerations. Moreaver,
from & palicy standpeint, this makes
good sanee, lor so Jong as there is
adequate proteciion of public neslth snd
safaty, it would not be prudent to
axpand potentiaily vast sums without 3
commanaursie sxpectation of banefit {0
healith and the anvironmant.

Achieving & "high degres of
decontsminalion capability™ implies,
than. that the facility should separate for
disposel ss much of the radicactivily as

ble, using processes that are
tschnizzlly and sconomically practical.
in addilion, howsver, se the AECH
slalaman indicsles, ths rasidwal
radicaciive contaminstion sheuld be
sufTiciently low us not to sndanger
public hoalth snd safsly.

These principles—high
deconieminstion capsbility and
protection of haslth and safeiy—are the
esmniial banchmarks that have
Infiusncad the development of NRC's
porition visegx 3 DOL on the queshion

classiBeation of wastes was Arst raised,
\be NRC staff identified 10 DOE some
spproaches st might be used in
disinguisking HL & bom wcidenis]
wasts. One spprosch was sxpressed as
follows:*

As 83 slterpstive appronch, we suggent thal
DOK stismpi an ovennll material balancs for
HLW ot tha Hazford sits, uaisg the soure
Sased meantag of HLW. 3t is hoped that this
spprosch might provide 2 more eficiest
meany of idesiilying Whess wasles rubmct 10
licanstag by NRC ugdet 1orms of the 1474
Eoergy Rearganisstion Act Under this
spprosach, il DOE could demsastrate that ibe

os1 pracuca) amoust of Lbe total alie
scurity stiributabls 1o “Arst-cycls aolvant
extraction”™ wastes has boen seprugaied lor
dlrpesal 32 HLW, then NRC would view the
vesidusl 11 & 260-HLW. Wy would aniicipaie
that ot jeas 90 parcent of the ectivily would
have bres saparnied In this woy. Thus, if ft
=3 b abaws that DOE has processed the
wiis with tha 13091 10 disposs of (he HLW
ia s repouitory o7 clber ap to limased
faciivy, Jeaving behind eoly o sms!ll rection
of ssly modersisly ndioactive matensl, then
s goals stated in 30 OFR $0 sppendux
¥ and incorpureisd ia the

kaation Act weuld have been

satialied: and she dirposal of the residunl
woulé scoordingly aot be subject 1o NRC
losnsing.

in response, DOE cansidered the
preciica llry of various wasie procassing
shemastives snd presented the resulls of
ltg mudy by letter dated March 6, 1920.?
Tbe results were slso preseniad st s
meeling among inlerssted parties.
Including the pelitionsrs, held on
August 4, 1809, (Minutes of the masting
are available for publi~ inspection in the
NRC Public Documsnt Room} DOE's
“bassline™ disposal plans would heve
recovared e} bul about 13-13 million
curies of easium-157, togethar with
lasser sctivities of strontium-90,
tnasursnics, and other mdisnuclides. *
DOE's siudy indicated the praniicality of
removing an addiliens) 6 millien curies

Lot Tram Michas! 1. Ball. Chial. Ragularery
Seanth, Divisian of baw Lovel Wt
ang Dumnsinisaiog. Offics of Nuciaws Maiartal
Salory sad Saloguards. NRL, 30 Ransid L Contse,
Duretwat, Waals Mansgomen) Drvisina. Lichload
Oparsyens Offizs, DOL Nevambac I8, 1088, The
lonet azlnded som¢ “Juggend Fuers” lavelving
& “gond ith™ aflun 2 echiove isalatien ol HLW
bom searedisaciive walns, auth an oflart ia e
Jedpet, oz o precizal man, by conaidaring (umeny
sl Ghings] alternaUve wparian processes.

Histier from A | Rias. Anhiual Manspw for
Opennyons. Rishiard Opwrations Ofce, DOL.
Kabert M. Baraery, Directy, Olfits ol Nuclew
Maoiarials Salaty and Seinguards, MRS, Mayth 8,
1049,

‘DOL asted is Lhe March 4, 1900 hettar reen
Rinss (@ Jarnars thutl. buasd o limiied ariiledle
sralptical dita, tha 1aie) toming 437 miwld bm
Buth o 1B millien Turies veriut the 13-1) mlilon
stiimats,

ol cesium-137 Jor repository disposs!.
DOE proposed 1o remove Wis sddiusni
s mitlien euries of cesium-137, DOE
also idestiBed additional treatment
sliersatives, with their associsted coss
which it viswed as oot beln
ecanomicslly prsctical. DOE's meterial
balance showed thal, afar the residue
from tha double-shail tank wastes is
groutsd, 2 1o 3 peroent of the key
rvdicouciides which originslly entered

. all Hanford tanks would be disposad of

as LW (n naar-surface vaulu, The
conceniretions of mdionuclides in the
1 would be comparsbleto Class C
or casium and transuranic wastes, and
to Class A or B for the remainder.* DOE
sls0 noted cenisin enginsering and
institutions} facions m ol might ,
compenats, sspacially ss 10 potentis
mw’;un bazards, for the poasibility
that ths total amount of waste that
would be grouted would be greater than
the smount of Class C waste that might
ba conteined in a lypica] commarcisl
burisl greund.

Based on its review of DOE's March
8. 1988 submission, Lbe NRC stall
concluded that DOE's proposed
processing would remnove Lhe jargest
prectical amount of 10tal site activity,
aitribusabie 1o HLW, for dispossl in s
desp geologic repository. This Ainding
was based on: [1) Pasl aad planned
trestment of the tank wasias; (2)
radionuclids concanumiion and material
balance; and 13) cost-eliscrivaness of
additions! ndionuclids removal. Thase
conclusions roflected DOE's
undsnakings both 10 schisve & high
degres of sepanntion and to provide
protection of public healts and safaty.
As g resuit, the siafl concluded that the
expeciad residual waste weuld not be
high-lavel waste and would thus net be
subject to NRC licensing suthority. The
stafT thersupon advised DOE that NRC
8 thst the criteria used by DOE for

ssification of Lhe groul feed are
sppropriste and 1hat the greul lacility
for the disposs] of the doubis-shell 1ank
wasis would not be subject 10 NRC
licansing suthority.*

-

S —

S NRL undanised his siatsmeni Lo Lonaeie st
suniuan 337 and wansurnic redinsudlite In e
vasidunl waste wanld ba luss thas e mssnvitien
Himiy for Cass € low doval waste, s dolined s
NRC's ruguiremenis ta 18 SFR Pan 8%, ong st ibe
sessainniet of oibar mdisavcliden ~v-1d ba beus
1han the shoteavsion Lol fov Class A o B jow.
javel wasta

¢ Lonar bom Rabrt M. Bornery, Direcrer. Ol
of Mucless blawria) Salary and Saeguards, NI 10
A | Rims. Amisunt Mazage jot Oparsuons,
Rchisnd Opmretioas OfMics, DOE. Septombar 33,
1580, Ths Ietier alos calied upns DIOE w advine
mME cally ol the adalytica) reaswlta of
sampian of boy redivnuclides suiaring the provt
laciiiry. se thal v classificavon of the waate mipht
e recansidersd 1T 1he Invanisnes way sigaificanily
Sighes than DUL b ssnimeored
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At s mesung in Richland, Washington  hea' ganaseted fon wecuems Juang b

23 July 1%, 1992, DOE sia!! prasanied
inore drtuled double-shell wnk waste
pracessing aptions and, bassd on recant
anslyses, summanied Jvailadle
infarmat:on on the chassctansucs of
wadte within the lanks DOE’s curment
sstimets of the total smount of
radicscuvity proposas far dusposal i..
grovt in neaz-gurl:ce vaults is within
sarlier range sstimatas bus fs Aow
buliavad to be necrvr the upper snc of
tha rangs. DOE alsa ciarified It
Intentisn 19 apply critans companbie 3o
ihe Pezformance Qbectives sal out in 10
CFR pan §3. Among other thingt, these
parigrmanca objsctives include
nuinsrics! 1sdiation sxposure limis for
proisclion of the ganssal population
from releasss of radivactivity end
nq:im s durign to schiswe long.1erm
stadility of the disposal site.

DOE intends 1o compiete s
reassassmant of the Lank wasts
procesning optians by March 1993, 73
reassasimont, the NRC steff
uadersiands, will includea
rsexamination of Lthe practizslity of
achisving higher degrees of saparsion,
panicularly with respect 1o those lLanks
that contain subsiantisl quantities of key
mdisnuclides.

Assuming implementstion of DOE's
piens as described sbove, the
Cammission conclude: that any
1adiocective material from the double
shall sanks that {s deposiied in the grout
faclliiy would not be high-leval
rsdinactive waste subject 1o NRC's
licensing jurisdiction, The
responsibility for aaloly managing thase
waztes rests with the Depantment of
Enaergy. The basis for the Commissian’s
conclusion is that the reprocessing
wasiss disposed of in the grout ficility
would be “incidental™ wasiss because
of DOE's sssurances Wit they: (1) Have
been processed [or will be further
proceised) to removs key radionuclides
(o the maximum sxtent that is
technically snd sconomically prctical;
{2) wili ba incorporaied in e solid
ghysical form sl 3 concentration thst
doas ol exceed the spplicab’s
eancentration limits for Class Clow.
lovsl wasie 03 38t ol in 10 CFR pan §1:
and {3] are to be managed, pursusntte
the Atomic Enangy Act, so that salety
requirements compstable 1o the

werfarmance chjectives saf out in 10
CFR pan B) arv catisfied.

Tho patirioners slic raguasiad that the
Commission exatcise ovanigh! Lo sisur
kst the groul mesis tamperature
yequirsmsnis for jow-love] waile forms.
They acknowledge that DOE's vauh

dasign is proveciive of human hesith
end the savironment il hest producsd
by residual radinorivity, 10gsther with

aut process i kept wildin defined

smity They present 0o lecosicsd s 4.

suggest Gist achiavamenst of thews
tampersiure cantzols presents &4y
unususl sngineenng chaliengs. In ans
evant, inasmuch as ths Comminsion

dows not connider the grout praduca. i
sccordance with DOE's plans 10 be bigb-

leve} wasts, i1 dous not dave the
aulbonty te carry oul Lbis pvessight
unction.

B. Frocedural lsues

1. Whethsr Rulsmakong 3 Necassary
and Desirsble

The petitioners urge that Lhe
Comminsion {nitisle rulsmaking
procadures that would result in the
sstablishment of substantive criteria for
determining whether panticular
redioactive wastas sither are of &re not
high-level waste. Censraily, & decision
whether {0 proceed by ralsmaking (es
naumcd) or to make delarminstions in
individus!, od hoc Jitigation lies within
the inlarmed discretion of the cognizant
sdminisiative agency. Rulsmaking is
most appropriste whars an sgency seeks
to astabluh & ganensl principle. having

praspectiva offact, to be applisd in s
wida varisty of factusl contexts. Whare
the issus befors an sgsncy invelves the
spplication of lsw to « very specific
sxisting fact situation, especislly where
that situstion is not representative of
other matters that may need 10 be
decided by the agency. then {1 [s clewsly
more efficient and mors to ths paint to
decide by » process of adjudication li.e.,
on & case-by-case besis).

Applying these principles to the
tition st hand. the Commission has
sttle difdculiy in concluding that
nulemaking is neither necassary not
dasirable. Reprocessing wastai are
localed st oniy four principe] locanions
in the United Siates. The Commistion
has previourly dstermined thal Lhe
residusl conteminstion anticipsted from
propossd operations st Savanneh Rive:
should be charecterized as incidenta)
waste snd not high-level wasts (see 32
FR 5992, Fob. 27, 1987, £stad sbove. 9!
foatnote 1.) Wasies genaraied st the
ldsho Chamical Procsusing Plant are
markedly differant from thoss al
Hanlord end Savannah, Therslors, §f
questions sbout clawsificaiion of the
idiho westes should arise, precadants
eatablithed a1 Sevannah Rivar and

Hanford might be difficull 10 apply. Any

wastes 8t the Wesiam New York
Nuclesr Servics Conisr will require
treaimaent in sccordence with 1he

applicable provisions of the West Vallsy

Damensiration Prapot Al

oy
o —— e
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Tie {:mited pracucal effect ol the

e isisn—i ¢, resirictad 10 the Hanlord
AN ke~ is reason anougb to procesd by
wey 6; sdjudication instead of
alemiking. The Commission fs
persusded hurther by the nesd 15 sverd
fAaking PrOBEiuse secitions with
ripect ta the wastes stored at Hanlard
. siagie-sball tanks thst are not the
subpct of pendung treaumeni plane. If
e Commission ware to eslablish rulss
1o apply to the wastes remaining in
thase lanks, ouwr inguiry would Beve 1o
be prestily broadened: and it might
become necessary io consides s wide
nnge of situstions Lhat might or might
not ever coms 10 pass in the future.

2. Whather the Commission bs
Adsquately Informed

Patitioners suggest thet ibelr proposed
procad:wres, which include destsile
1ank-by-lank sssessmant.. ar necassary
10 ensure confidenca in the reetment
prucais amploysd by DOE and to build
confidence that the Lresument standard
it being met.

The 1sue to be decided by the
“ummission is ¢ much narrower one: It
is meraly lo determine whather the
activities being undsrisken by the
Depsriment of Energy fall within the
NRC's statulory junsdiction. As in the
casa of other parsons whoss activilies
may fali within ouwr ng:luary sphers,
the Commission may from iitve to Ume
demand informstion 80 ss to be sbla to
detarmine whather or not o inltiste an
snforcamant action. The NRC stafl Bas
acted (n this manner in i [nquiries ta
DOE. 1t has obtained and avaluated
informstion thet is relevant and mataria!
fo a detarmination whether or not the
proposed activities of the DOE sre
subject 1o NRC licensing jurisdicton.
All the informastion obtsinsd and
svaluaied has been mads availible
cenismporansoutly to ths public.

Morsovar, at 8 praciical matier, NRG
recognizad the uncartaii.ies associated
wilth the projected radionuclide
invaniories in the 1ank wastes snd
endorsed DOE plans for sampling end
analyzing the grout fveds belcre

dispossl. The objsctive of (thess affons is
1o cantrel the fins! comporition of the
fmul wastes. If DOE finds that it gan no

onger assure that these wasies wiil be
managed in sccordanca with the criteria
previously discussad, DOE should
notify NRC.

1f ¢ siandard of “largest technically
achisvebie smount * ¥ * will be
isolaied™ ware 1o be sppliad, then the
fscts submitied by DOE mighl not be
sulficient to conelude that NRC lucked
jurisdiction. Howaevar, the proper
standard includes considerations of
sconamical praciicaliny as well As

A-30



WHC-SD-WM-T1-699, Rev. 2

12340 bederol Beguier / Vol 38, Nu. 4)  ““wsdsy. Mach 4, 1883 / Propossd PFules
indicaiad in as. sarher part of tus facility maks ne exprass menvon of The Commiasion bas previously
decision. U Commisnion das obtainad  bigh-level weste? }t is noi aecesmary Jor  addresssd the cotls and ben.Bu of
I=formavian that 15 sulficient for s he Commistion (2 sddrwss these creeling a now systems of radiaacuve
purycse. queslions ot lenpib in srderiv disposs  wasts Scation. ks retioasls for not
" of (s pending petition. daing se [a outlined in the statement of
3. Future Adjudications considersiions 1o tbe proposed past §1
The patitianars contomplsie et sfa TV, Public Commeats o e Patitian rulamaking on disposs! of Grasier-than
rule ware to be sdopied in actordance T NRC received lettars from 13 Clasa C wasie (53 FR 17708, May 18,
with their proposal. paruouiar commeniers. Two jetisrs were from 1884). Funbser considerstion of hese
datarminations of bow spacifle watles gibar Faderal agencies, twe ware kam  lsswes is beysad ihe scope of thus
would be charscrarisad would be "l oibiic (ntarest groups, sos was bom s prepesed rulemaking ection.
Taa WA tafars ool e Spocaedingt.”  muclews indusiy corporsLiaa. and sevan ¢ NRC Livensing Autherity
. vare from privets individusla. Most
contsmpiaiad by psutisners e were i Soms commanis focused an the
liuutrg mivn’iu of the Linds commants ware 0ppossd 10 Lba petitien. Ucansing suthority of NRC sver the
fed in Seclion 100 ol v Alomie A, Process and Standerds Propesed in  Hanford ank wasies. DOE staiad thet
Act. es smended, 42 USC 2239, Prtitian . the rulemaking mgcmd in the petiion
would Invelve NRC in regulstion of

Adjudications in (his 1ype of pracasding
are in sams cases 18 be conduciad in
accardance with the heasing provisians
eiaubpart Lof 10CFR pant 2,

These procedurss are ofen
spprovriate with razpa~ 19 s2tivilias
she' arw  ubjeet 1o NRo regulat-ry and
licensing authority. Mowsves, the NAC
Is reluctant e amploy tham in the
er‘te  \hst js propossd—ia datarming
whether NRC has jurisdiction 1n the first
pisce. To do 18 would sntai ths
condutt of an adjudicatory procseding
in srder 1 soe wheihe? enother
sdiudicstary licsmiing pracesding musnt
ba haid. Mors imponantly. the
Cr mmission considers Lhat the exmsling
record cantaing ol the factus!
information neaded for & decision and
thet no uaresclved material faciuai
lazuss remain \hat would mquire funther
procesdings.

4. xher Lonsiderstions

Whils both NRC and DOE have
focused their attentien upon the
meaning of ibe ststutory term “high-
Jevsl wusie” and its application to the
materialy In viorage o1 Hanford, other
considemiions mighl coms inlo play in
determining whether or not DO:P
sctivities are sudiject te licansing. In
paniculas, i1 should be recalled that
NRC ssxercises licer sing authority undar
ssction 301{4] only a3 1o “leciliiies
authorized for ths express purposs of
subsequant Jong-lerm sterage of IDOE.
gensrated] high-lave] wasts.” The
content of individus! waste 1snks is by
no meant dispositive of the question

whathar the {xcilities lor storsgs of Lhe
1rested wasie are subject 1o licsnaing. A
sumbes of other fectors mey bs relavant
and matarial ss well: (1) What are the
limlte, Toopuphiully and funclianelly,
sl lacilitisn™; (2) have thoes fscilitins
* ten “suthorized” [cnd by whom s
sych authorization regquired): and {3}
kava shogs Iagiliiias 2van cutharizad
Iz the anpneas purpess of o
mag tara s1osegs &) Righ-lse
w=b i thes whe Gy authanag the

Savers! comments expresced concem
that grantung the petition would bave an
adverms sllec on the Uimely disposs] of
redicactive wiate ot Hanlord. This was
8 CON a1, J0CAL 46 Many of the Hanlord
waste 3nks ware soes; a8 Dearing cr
sxcanding their design life. The

ions of the rulsmaking propossd
a the patition were viewsd st limiting
DOE's Nexibility in selecting the most
sffective processas for waste Uestment
and disposs). The petitioner's request
that “beat avsilsble technology™ be used
in remeving HLW material from te
tank wastes was sean 45 ignoring costs
of dispessl, exposures to workers, and
anviroamental impacts.

Some commania disputed the
petitienar’s claim that the nulemaking

roposed in Lhe petition would offer s
ter process for classification and
dispasal of the Manford tank wastes.
Thess cammaenters 4id nol ses sny
sdvantage in ths propossd process over
the process for classiBeation and
disposs) currently ia uss. Ons comment
sopasied st e Comminion’s
n ng dispossl 0
c. um-thnmm Cwasis in a8 geologic
repository or Commission-approved
slernative (.3 FR17710, May 19, 1989)
might fores DOE 10 allocats resourcas to
handls the hazards, rather then 10 waste
further time frultiesaly searching for
wiys o mmove mom and mom sctivity
from one part of the waste. Tha sction
propossd by the petitionsrs was viewsd
83 not increasing the ssiety of disposal
of \he waste.

The Commizsion ballsvas that
sdherence to the standard of lechnical
and economic prectizality gsnanily
rflecs sgroament whh

8. Cregtion of ¢ Ritk-Bosed
Classificating Syntem

Lavsra: commants, whils aoting that

the rulamaling propesd by the petiden

winld a6t 43 4p, sversd creatinn of 2
rist-Essed aytiam uis  atlive wasis

rhaiifie snina,

948 comments.

DOE's predisposs] wasts Uwatment end
rmuin; scvitiss, which would be

nconsistent with NRC suthority to
licanse specific DOE fLacilities under be
Enerxy Reorganization Al of 1874.
Anothe ruu;.muud that the

n ing was (ncensistant
l’vl“ the nalmag‘nlymbwu» of
DOE and NRC. These argumants bave
alrsady beun discussed. and require 0o
furthar response. It may be smpbasized,
bowsver, that even if the Commission
were found is have jurisdiction aver 1.0
disposal facilitisn, it would not regulsts
slihar tha tanks themsalves or Lbe
facilitios being used 10 process the
wasies in thess tanks; and there is
reason for concamn st implementstion
of Use peiitioner's proposs! might drewr
the Commission img:rrly inlo
regulsuon of thows itiea.
A commenier congluded that DOE

was curvently in violation of 10 CFR

30 requirements for a licanse

uss verious naar-surfyce waste
dispoaa! facilities st Hanford wre being
used for “long-lerm sisrage” of high-
lave] radice tive wasie. The {ssue is vat
perunent to the subject matisr 2f the
petition. Howevar, in any csss, Lthe
comment does nol ke inte
considerstion the judicial interprsistion
of the term in Notura! Resovrces
Defanse Council, Inc. v. U.S. Nucleor
Aegulsiory Commission. 508 F.2d 1181

(D.C Cir., 3979). Tha D.C. Circuit Count
of Appeals ruled in this cass In suppon
of NRC's position that the tanks have

not been sutherized for use as long-term
storage of disposa) and are, thereiom,
not subject to NRC licansing.

D. Public Irput

A numbar of comments streasad the
imponancs of adequate public inpul
into decision making regarding diaposal
of the Hanlosd iank wastes. Some slied
for publle heatings on th': subject io e
#ald In the Pacific Macawast. One
SHAMRAISE Poley thel the 15 whigh
wad Gana faf Hanlord provided the
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apperiunity for public commen!
Aneiher commenter baiieved that Lhe
Commimion's rulamaking procadures
did pot e the publi- & bertar
spponunity for input than doss the
ounveni licensing procadurs,

As indicated in e Discusnion shave
the NRC's raview of ba situsuon wild
mipect to the double-walled lanks has
besn camed out publicly bom the sten
aetings with bave baen spen. ane
at lsi1t ene of the petivonan {ihs State
ol Weshingion] hes been provided
&dvance notice and an spportunity is
atiend. Documants have been placed in
the Public Documani Roem snd beve
been made availadle for public
inspaciion. Jt appears te Lhe
Commission that Lhe oaence of the
issus conesmns the apprapriate standard
for eveluniing whelhes cartsin wastes

shauld be regarded as high-level waile
or not. Sufficient factual informstion is
availeble 10 cazry oyt thais svalualions.
Also. tha petition for rulemaking hes
sfiordad an mppartuniiy fof views 10 be
sapressad with respect 10 the
sppropristeneas 6l the alandsrd.

A dacision thel NRC lachs Jicansing
jurisdicion u?o nutb;nnn that e

unlties for public input wi

2:::!. As DOE u’:sdomhsiu wasls
ranagemant activilies, It will affard
&pponunitiss for public panticipation te
:he axtent ni:lmi by its pwn enabling
salylay, regulstions, and ardess.

E. Other Commaents

Ons commaniet Look exrapiion to tha
pelitionet’s cleim thst the rsdioceCilve
inveniory of the Haniord iank wasies
was inadequately known. The
cemmanist balisved thal the contents of
the tanks can be bounded well sanough
to judge tha relstive sslety of verivus
disposel aplions.

s Commission considars the
available information to be sulliciontly
bounded 1o anabie it Lo conclude that
DOE's proposed opstalions {with
reipect 19 1hs materia! atorsd in the
doubla-shell tanks} can retult in the
removsl rom the Hanford double-shell
tenks of ut much of the mdisaciive
wisls a3 may be 1schnicsily and
scanomically praciical, and that the
applicabls regulstory obijectives have
bean aaticsfied. Once thess judgmants wre
made, i {a net the NRC's 7ols lo judge
ke relstive safoty of various disposal
splinng, and ws decline to do 2.

One commant ststed Whst while the
petition was aimad solely st the Kanlard
lank waiiss. its provisions could

sntislly affect ol radinactive wadles
g‘m rprecassing. including these at
Savannsh River, Wast Vallay, and ths
{dake Matlanal Enginesring Labaratery.
As 1hs wasls Manggament programs sl

e cider i.i9s v .. dilisrert wge,
ol implsmenuslian, Wy inpecu of &,
provisions would vz Bom slis th nits
Al indicr o above the Comminsior s
seni.Uve to Lis considarsuch ya
Selsaves that the spec K. cass ot band
only nesds to be add-wased at this U=
Soms commants s
Cammissiun pot to :hmggn presant
delirtuvn ol HLW The mission L
not tharg.~g e prasen’ Jsflnition.
v Loachoiea
Far the reen ns prosenied in bis
documani, the pe.uon for rulemaking is
denicd
Daled ol Rackvila, Maryland this 261 day
of Fabruary, 1991,
For the Nuclsaz Regulaiory Commissios.
Samwel §. Chilk,
Secrviary sf e Cammuiion.
{FR Doc. 83=4944 Filod 3~3-43; 8:45 urn)
SiLisug SDOL Thatmee-#
STrrewee————

DEPARTMENT OF TRANSPORTATION
Federa! Aviation Adminiatration

14 CFR Pat 39
{Owekat No. $3-MM-08-AD]

Alrworthiness Direciives; Bosing
Model 717 Sarles Alrplanes

AOENCY: Federsl Avislion
Adminisustion, DOT.

ACTYOH: Nolics of pro d rulamalin
{NPRM). propess s

BUMMANY: This document proposes the
supursedure of sn sxinting sirworthiness
directive (AD}, spplicable 20 cornin
Boeing Modal 737 serins airplanes, bt
cusrenily requires repalilive inspecticrs
of the wing muin tank float switch
slectrical conduits for trapped waler,
and remaval of . « wates, if found. T s
sction would reauire Insislistion of
greass in the in.. .or of the float switch
conduits, which would terminate Lhe
requirmmant for repstitive inspections of
the conduits. This action would also
sxpend the applicability of the ruls.
This proposal is prompted by the
devalopment of » medificstion that
would preclude the possibility for water
1o accumalate in the conduits. The
sclons specified by the proposad AD
are intended 10 pravent fusl leakage
from the wing main lanks, which could
propsgsie down the wing losding edge
cavity, on 1o the rerpeclive engine il
pipe. snd causa un sxtsmal fire under
the wing.
DaATLE: Commants must be retaived by
April 27, 1993,
ANORLESEG: Sub il comments in
triplicate 1o the Federal Avistion

~ “Sveem WPy
- - -

Propossd Rulas 12347

uba

~du inistmuon (FAA), Transpen
Arp!ine Dnrectomsts, ANM-101,
Alteriion: Rules Dachet No. B3=-Nh-
05~AD, 1601 Lind Avenus, SW.,
Repton, Waabington 980554036,
Comr ants may bs [Dspeciad st bis
location betwesn Sa.mn. and 3 p.m,,
Morday through Friday, excapt Feden!
belidays.

TS sarvice information rmferenced in
the prupossd ruls may be cbuunad from
Boeing Commerclal Asrplane Croup,
P.O. Box 3707, Seattle, Wasbingion
98124~2207. This information msy be
examined ot the FAA, Transport
Airplanas Directorsts, 1801 Lind
Avenue, SW., Ranion, Weshing on.

FOM PURTHER INFORMATION CONTACT:
Siepben Bray, Asrospacs Engineer,
Seattls Aircrsf Cortification Office,
Propulsion Branch, ANM-140S, FAA,
Transport Airplcne Diveciorste, 1501
Lind Avenue, SW., Ranton, Washington
830554058: telepbone (-..) 227-2681.
fux {208) 227-1101.

SUPPLEMENTARY INFORMATION!:
womments Laviied

interestad persons sre invited 1o
participste in the mexing of the
prepossd rule by submitting such
writlan dais, views, or a1, “nenis st
they may desire. Commun..ations aball
ideniify the Rules Docket number and
be submitiad in triplicate (o the sddress
specified sbove. All communications
recaived on or before the closing date
for comments, specifisd abovs, will be
considernd balore taking sction on the
ptmoud ruls. The proposals containad
in this notica may be changed in light
of the comments receivad.

Comments ere specifically Invited on
s ovensll meguistory, econowmle,
snvisonmental, and snergy aspects of
ths proposed rule. All comments
submitted will be svailable. both before
and aler the closing da.« for commaents,
in the Rules Docket for axaminstion by
inlerestad persons. A report
summarizing esch FAA-public centact
concurned with the subsuancs of this

roposal will be filed in the Ruiss
god!l.

Cammanters wishing the FAA o
acknowledge rece:; t of their cammants
submitted in response to this potice
must submit « seli-sddressed, stampud
posicsrd on which the following
statement [s made: "Commaents 1o
Dockst Numbar 83=NM-05-AD." The
postcard wili be date stamped and
rsturned to tha commenier.

Avsilability of NPRMa

Any persen may oblain s cofyof this
NPRM t; submitiing a requesi 1o Lhe
FAA, Transport Airplane Direciorate,

s ~




WHC-SD-WM-T1-699, Rev. 2

APPENDIX B
COST ESTIMATES

8-1



2V A0 TS AN Lt LRI NS Y -

This page intentionally left blank




WHC-SD-WM-Ti-699, Rev. 2

APPEN X B
COST ESTIMATES

The study used costs taken from existing sources to the extent possible. These sources
inciude prior engineering studies, conceptual designs, and data packages supporting the
TWRS Environmental Impact Swatement (in preparation). This appendix provides a reference
to the sources used for cost esumation. In sddition, the srudy includes allowances for
lechnoiogies not completely evaluated by previous engineering studies. Some economic
assessments are presenied for technologies determined not to be technicatly practical and are

provided for information only.

For the technologies with developed cost estimates, the cost presented represent a Total
Estmated Cost (TEC) without escalation applied. The estimates have engineering factors
apphied depending on the types of facility ranzirg from 20 10 40 percent and a contingoncy of

30 10 40 percent.

For the technologies costed by allowance, the allowances have a great deal of conservatism
built into them  The cost to deploy these technologies should be lower than the cost used in
this study. These technologies® costs come from similar or more complex systems.

B1.0 BASELINE PRETREATMENT PRCCESS

This baseline pretreatment processing differs from the current TWRS baselir.. process by the
absence of cesium removal using ion exchange. Cesium removal by ion exchange is
addressed as a radionuclide removal technology option in Section 4.2.2. The baseline
pretreatment processes, along with cesium ion exchange, were adopted as the basis for the
Tri-Party Agreement (Ecology et al. 1954),

The baseline processing results in an estimated total capital, operating, and geologic disposal
cost savings of $9 billion cver geologic disposal of all tank wastes (no separation of a LAW
fraction). The cost savings is determined by difference of the capital, operating, and
geologic disposal costs defined in technical data packages for the TWRS Environmental
Impact Statement (EIS) for no separations (Colby 1995) and the Tri-Party Agreement
alternatives (Slaathaug 1995). The Tri-Party Agreement alternative data package costs are
adjusted for this comparison by subtracting the cesium ion exchangc portion #f the costs o
obtain the costs associated with solids/liquids separations (which includes enhanced siudge

washing).
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B1.1 CESIUM REMOVAL COSTS

This saction reviews the zost basis for the cases carried 1n the document 10 remove cesium
from the tank wastc supernatant. The technologies costed include cesium volatihity, single-
cycie cesium ion exchange, second-cycle cesium ion exchange, CST in facility, seleclive
CST n wank, and selecuve in facility single-cycle cesiuim ion exchange.

B1.2 CESIUM VOLATILIZATION

An allowance of $30 milhion f - capial and $20 million for operations 15 used for cesium
volaulization (Section 3.2.3). ‘iae base line facilities contain much of the equipment to
support cesium recycle to the melter. To remove the volatilized cesium, it is necessary 1o
modify the equipment design and configuration. The modification include separations

equipment for volatile species.

An estimate 1s not cpecifically available for this equipment. However  far more complex
modification of the melter offzas system was estmated by Fluor Dani.  Inc. (Chlonc:
Removal from Yitrification Offgas, WHC-SD-WM-TI-702, Rev. 0, May 23, 1995,

E. i. Slaathaug. pages 19-20) for WHC 1o estimate chioride removal sysiems. Tabie B-I
shows the results of that study.

Tabie B-1. Chloride and Fluoride Removal System Costs.

Cost

Cast element ($ millions)
Chionde and fluoride purge distilianion and grouting equipment 48.4
Facility differential 8.7
Annual operating 8.3

The chi -ide and fluoride estimate specified hustelloy and Inconel materials in the equipment
to withstand the corrosion which cost more than stainless stee! necessary for the cesium

removal system.

What can be learned from this comparison is that cesium recovery equipment is required to
recycie cesium back 1o the melter under any scenario. The delta above the recycle capability
10 route the cesium to HLW storapge is conservatively bracketed by the above chloride
gsumates at $30 million capital and $20 million operating. A preliminary material balance
shows no need for the addition of extensive unit operations to support this option.
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Bi.3 SINGLE-CYCLE ION EXCHANGE

The cost for cesium removal by ion exchange is based on data in the TWRS EIS daua
package (Siaathaug 1995, Table F-35' ‘(he capital cost for cesium ion exchanges is

$380 million. The ot operarional cost for the cesium ion exchange system including
research and development, start-up, operaticn, and Decontamination and Decoinmissioning
(D&D) costs is 3602 million.

This design used a wansfer aisle facility design as the basis for cost. The development of

these costs come from detail material and energy balances, suaffing estimates, equipment
lists, and facility layouts. The basis for this estimate has evolved over a five-year period.

Table B-2. Cost from Slaathaug 1995, Table F-36.

Cost *
Cost element (S miltions)

Research and development 83
Capual {e.g., construction) 380
Labor for start-up, operations, and decontamination and - 276
decommissioning

Equipment Replacement 57
Materials for start-up, operations, decontamination and 186
decommissiouing

Total 982

B1.4 SECOND-CYCLE ION EXCHANGE

The costs associated with a second cycle of cesium ion exchange are derived from the
difference in costs for separations facilities containing two cycles and one cycle of cesium ion
exchange developed in the TWRS Facility Configuration Study (Boomer et al. 1994). The
second cycle of cesium ion exchange increased the capital estimate by $275 million

(Table 6.3-1, Boomer et al. 1994). The facilities’ cost come from a low maintenance facility
design. This facility design has a lower estimate than the facility design used for the single-
cycle cesium ion exchanpe. If the transfer aisle design was used, this delta would increase.

The operating cost difference for the second cycle of cesium ion exchange is $47 million
(Tabie 4.1-4, Boomer et al. 1993). The second-cycle cesium ion exchange has increased
equipment replacement cost of $15 million and increased D&D cost of $83 million based on
the capital cost delta of $275 millicn. The other costs associatcd with cesium ion exchange
were estimated not 1o change between the single-cycle and double-cycle ion exchange.




Table B-3. Cost Differences from Boomer et al. [994.

Sin‘gk-q:cle 'l‘wo‘cycl\.'s of Cost
Cost element exchaoge cost | exchange cost | FiITerenc
{$ millions) {$ mitlions) =
Capal {e.g. construcucn) 426 701 275
Materials for operations 96 143 47
Equipment Replacement 45 60 15
Decontaminauion and 184 277 83
decommissioning
Total 761 1,581 420

B1.5 CESIUM SORPTION BY CST TREATVENT OF ALL WASTES

Costs for use of CST in columns for all the tank waste is analogous to single-cycle ion
exchangs 1n columns described above. Since CST is not regenerated, the facility costs are
lowered because regeneration equipment and floor space are not required. The reduced
faciity size decreases the labor cost for operation, but the material cost for CST more than
off se's this and redaction and raises the operational cost for this alternative above single-
cycle cesium ion exchange. Also the use of CST increases the volume of HLW. This

increase has an estimated value of $745,000 per canister.

A dewaled wust estimaie was not developed for CST columns and allowances have been
developed. Tablz B-4 shows the cost for a CST facilicy compared to the single-cycle ion
exchonge facility. The total operating cost for pretreatnent and the HLW treatment delta is
$1.860 million ($1,670 million in HLW costs and $198 million operating) for CST treatment
of all waste to remove cesium. The capital and operatiag total is $1,688 million.
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Table B-4. High-Level Waste Cost ..um Slaathaug 1995, Tabie F-36.

Cost ¢ mgsue d;? from the | silicotitanate cost difference
(> willions) ($ nillions) | 3 milions)

Capual (e.g., construction) 380 200 (180)
Operational cost 602 800 198
High ievel waste deiia cost 0 1,670 1,670
for an incremental 2,240
canisters
Total 982 2,670 {1,688

The cost used for r-'-ulating the incremental cost per HLW canister come from the EIS data
packet for the Tri-Party Agreement Alternative {Slaathaug 1995, Table F-36). The HLW
cost from the data packet consist of fixed and variable cost. Table B-S showr the split
between the cozt rypes. The fixed cost consisted of research and development costs and
capital cost both of which do not factor into the cost of producing an extra canister of glass.
The repository cost increases by the amount of $745 thousand per incremental HLW canister
as shown below (Slaathaug 1995, Table F-36), based on a variable cost of $5.065 billion for

6,800 canisters.

Tabic B-5. High-Levet Waste Cost from Slaathaug 1995, Table F-36.

Cost element e e (& joyianmibiien
Research and development 260
Capual (e.g., construction) 1,400
Labor for start-up, operations, and 639
decontamination and decommissioning
Equipment Replacement 70 |
Materials for start-up, operations, o4
decontamination and decommissioning
High leve! waste canisters 235
Transportation 31 )
Repository fee 3,960 g
Totai 1,600 5.065
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81.6 UST TREATMENT OF SELECTED TANKS

Prior estimates do not provide a direct basis for CST addition 10 double-shell tanks. The
process of adding the CST slurry to a double-shell 1ank and obtaining the required contact
efficiency is simplified by in tank washing and retrieval operations pecessary for other
reasons. CST addution for selected tanks is beld below the level at which titanium impacts
the HLW glass loading. The remaining costs include the capital to add ~ST to e tanks as a
slurry and a smali operating delta 10 accommodate the mixing via operation of existing mixer

pumps.

The operating cost per incremental HLW canister is approximately $745,000 (Slaathaug
1995, Table F-36). This includes iabor, materials, and geologic disposal. The geologic
disposal costs are assumed to be $582,000 per canister assuming two repositories (Slaathaug
1993). An allowance of $2 million per tank of treated wvaste is assumed for pretreatment
operaung costs i© -luding development, chemical purchases, and incremental tank farm
operauons 1o perfu..n the baich coniacts and decants,

An allowance of 35 million is nrovided for capital cost requiraments associated with addition
of U5T slurries to the wastes before or during the rewrieval step. It is assumed that the
reuseval operation will provide adequate contact with the CST solids before the following
setile/decant operauon. The operating costs associated with addition of the CST slurries are
325 million for operating labor and CST purchase costs. The selective treatment of wastes
with CST assumes two CST costs to bound the analysis. '\ he currenuy quoted price for
small quantities is $176/kg of CST powder. An aliernate price for CST costs with the large
amounts envisic ied by t .5 process was assumed to be equal to $1/Ci of '¥’Cs removed.
This assumed large volume price break results in a assumed unit price reduction of 40 to 85

percent.

B1.7 PHASED PROCESSING AND MODULAR FACILITIES

During development of the study the use of selective CST showed a favorable cost as
compared 10 global application of cesium ijon evchange. As such. the study revisited the
single-2ycle cesium ion exchange dawa to find 20 analogous applicauon. Table B-6
summarizes three facility casss for application of cesium ion exchange. The cases and

specific sources of capital and operating costs are as foilows:

1. Full Treatment {treatment of all 1anks in a full size facility) is taken from the
EIS daw package. WHC-SD-WM-EV-104, Rev.0-A TPA Alternative
Engineering Daia Package for the TWRS EIS E. 1. Slaathaug, July 1593,

Table F-26.

—— e
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2. The modular Gzz'ment concept for a 15 GPM capacity was developed by
BNFL as a facility configurauon study (FCS) aliernatve for cesium removal.
The costs in the wble are for weatment of 12 DST's containing the majority of
the cesium (NCAW, CC, DSS/DSSF). WHC-SD-WM-ES-295 Rev. 0, TWRS
Facility Configuration Siudy, K. D. Boomer, July 13, 1994, Table 6.2-1.

3. Modular reatment at § GPM supporung the privatizauon RFP was developed
at the request from DOE and documented in two letters: the first for capital
costs and the second for operating cosws. Letter 9551934, May 1, 1995,
Privatization Cost Estimate (Business Sensitive), J. S. Garfield to D. L. Veith,
Leuer 9552011, May 26, 1995, "Estimate of Privatization Operation Cost®
J. §. Garfield to L. S. Waldorf.

The costs in the mbie are for meatment of 12 DST's containing the majority of the cesium
(NCAW, CC, DS5/DSSF).

Table B-6 Global and Selective Cesium Jon Exchange Costs.

Fac'lity/estimate basis Full treatment, 177 tanks® | Modr'ar® | Modular |
Throughput (GPM) 2@ M 15 @ 5M 58 5M
Yrs to Process 12 DSTs 2 5 16
Costs {$ millions):

Capital Construction 38 170 100
- Maintenance - 20 20
- Analytical e 20 20
Operating wabor (LCC) 276 100 276
Replacement Equipment (LCC) 57 15 50
Materials & Supplies
- Starup 21 20 10
- D&D 109 60 40
- Chemicals & Consumables 56 10 10
R&D 83 83 83
Total 982 493 609
(Towls Used) (1,000) {500) (600)

'Staathaug, E. J., 1993, TPA Alternative Engineering Data Package for the TWRS
EIS, WHC-SD-WM-EV-104, Rev. 0-A, Westinghouse Hanford Company,

Richland, Washington.

Baomer, K. D., et al. 1994, TWRS Facility Configuratica Study,
WHC-SD-WM-ES-295, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

3Garfield, J. S., 1995, Privarizasion Cost Estimate (Business Sensitive),

jettzr 9551934 1o D. L. Veith; and Garfieid ). S., 1995, Estimate of Privarization
Operation Cost, leter 9552911 1o L. 8. Waldeif,
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B2.9 STRONTIUM REMOVAL

This section reviews the cost basis for the cases carried in the document (o remove strontium
from the ank waste supernatant. The technologies cosied include solvent extraction,
stontium removal by precipitation as phosphate, seleciive complexant deactivation, and

complexant destruction.

B2.1 STRONTIUM REMOVAL BY SOLVENT EXTRACTION

The cost for strontium ~emoval by solvent extraction 15 based on facility designs presented in
the Tank Waste Technical Options Report (Boomer et al. 1993). The cost of a solvent
extraction system coiiocated with another processing facility is based on the cost differences
between two pretreatment facilities with and without the solvent extraction system, These
two facilities are identified as Sludge Wash B (SWB) and Solvent Extraction B (SOLEX B),
with and without the solvent extraction, respectively. in the reference report (Boomer et

al. 1993). The capital costs for these two facilities are updated for this report. Summary of
the updated SWB is found in Appendix C. The difference in costs between SWB a~d
SOLEX B provides a basis for the cost difference of a LAW virification facility with and
without solvent extraction capability. Solvent extraction is used for strontium recovery with
transuramc extraction (TRUEX) processes. The difference in capital costs associated with
solvert extracuon 15 $1.22 billion. The difference in operating costs associated with
operation of the solvent extraction system is identified by the difference in operating costs for
the SWB and SOLZX B facilities of $6.69 biltion (Boomer et al. 1993).

The in-faciluy rrocess for strontium removal by solvent extraction reatment of ALL wastes
13 expecied o remove 3.4 MCi of the 3.5 MCi soluble and insoluble strontium from the
liqwd fraction. The removal of 3.4 MCi of ®Sr for a total cost of $7.9 billion results in a

removal cost of $2,320/Ci.
B2.2 PRECIPITATION OF STRONTIUM PHOSPHATE

Addition of strontium nitrate 1o the three CC waste tanks would impact the HLW glass
volumes with an increase of 75 HLW canisters at a unit delta of $745,000 each as explained

in Secuon B1-3. The allowance for capital costs can conservatively be zero.

0-
$56 million

|

Capizal:
Operaung: 75 HLW Canisters @ 745,000 cach
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82.3 STRONTIUM REMOVAL BY COM: _ZXANT DEACTIVATION IN
SELECTED WASTES

Complexant deactivation is accompished by in-tank heat and digest for the three CC waste
tanks iffected. The capital and operating cost impacts are $150 million and $50 millior
respectively. The numbers are developed in the following reierence.

Kiem, M. )., Preliminary Engineering Evaluation of Heat and Digests Trearmen: for
in-Tank Removal of Radionuclides From Complexed Hanford Tank Waste,
WHC-SD-SM-T1-719, Rev. 0, Table 2-3.

B2.4 STRONTIUM REMOVAL BY COMPLEXANT DESTRUCTION IN ALL
WASTES

The cost for strontium removal by complexant destruction is based on facility designs
presented in the 7 - Waste Technical Option: Report (Boomer =t al. 1993). The cost of a
compiexant destruction system collocated with another processing facility is based on the cost
differences between two pretreatment facilities with and without the complexant destruction
syst~m. Thesc two facilities are identified as Sludge Wash C (SWC) and Sludge Wash B
(SWB), with and without the complexant destruction, respectively, in the reference report

(Boomer et al. 1993).

The capital costs for these two facilities are updated for this report. Summaries of the
updated SWC and SWB cost estimates are found in Section B7.0 The difference in costs
between SWC and SWB provides a basis for the cost difference of a LAW vitrification
facility with and without compiexant destruction capability. The difference in capital costs
associated with strontium removal by complexant destruction is $381 million. The difference
in operating costs associated with operation of the complexant destruction system is identified
by the difference in operating costs for the SWC and SWD facilities of $330 million for
training, operations, essential materials, and decontamination and decommissioning (Boomer
et al. 1993, Table G16-15). Table B-7 shows the costs for organic destruction.

Table B-7. Costs for Organic Destruction.

Capital cost 4.  Total cast
Cost estimate Smlliony | (il | (@ miions
Sludge Wash C 1.913 2,670 4,583
Sludge Wash B 1,532 2,340 3.872
Delta 381 330 ni
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B1.0 TRANSURANIC REMOVAL

Thir =ection reviews the cost basis for the cases carried in the document to remove TRU
from the wnk waste supc. natan:.

B3.1 HYDROXIDE PRECIPITATION OF TRU FROM SELECTED WASTES

This option entails addition of 19M NaOH and .0!M ferric ion to the three CC waste tanks
to achieve a2 3M hydroxide concentration to precipitate the TRU. The allowance for capital
impacy from adding chemicals to the CC waste tanks is considered negligible. Features to
add chemicals are presently svailable and mixing is accomplished by the mixer pumps
required for retrieval.

The total operating costs for adjustment of the hydroxide concentration and addition of
0.01M iron in vhe DSTs several weels or months “efore retrieval and solids/liquid separation
is $6 milvon to $18 million as summarized in Table B-8:

Table B-8. Hydroxide Precipitaticn Costs.

Cost
Cost element ($ millions)
Sodium hydroxide 0.6
Additiona! low-activity waste vauits 1.4
{for 0.14 Vaults)
Iron impact on high-levei waste 37 16
{additional 5 to 21 canisters) .
Total operating 6o 18 g

A LAW cost increase of $2 million is based o~ wdition of 19M NaOH to the three tazks to a
3M NaOH final concentration which increases the total tank waste sodium by 250 MT or
0.14 equivalent vauits. The disposal cost per vault of solidified LAW is approximately

510 million (Slaathaug 1995, Table F-36). This includes containers, sulfur matrix, and vault
costs, The incremental Na usage resuits in $1.4 million increase in LAW disposal costs.

‘The addition of NaOH to the tanks is estimated to cost $0.6 million.

The addition of the 0.01M iron results in an additional 5 1o 21 canisters of HLW glass. The
canisters are assumed to contain 1.26 m® of glass and a maximum Fe,0, content of 12 wt%
(Orme 1994). The minimum HLW canister impact is based on 50 wt% Fe,0, if the HLW
facility is processing glass at less than the 12 w1% Fe,0, limit and the maximum HLW
canister inupact is based on the 12 wt% Fe, 0, limit. With an incremental HLW canister cost
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of $745,000 per HLW canister (Slaathaug 1995), this results in an additional operating cost
of approximately $3.7 to $16 million.

B3.2 TRANSURANIC REMOVAL FROM SELECTED WASTES BY FERRIC
HYDROXIDE PRECIPITATION

The addiuion of 0.1 Fe(NO;); and 3.0M NaOH for precipnation of TRU 1o the three CC
tanks results 1n a maximum additional 50 to 210 canisters of HLW glass. The canisters are
assumed io contsin 1.26 m’ of glass and a maximum Fe,0, content of 12 w1% (Orme 1954),
The minimum HLW canister impact is based on 50 w1% Fe,0, if the HLW facility is
processing giass at less than the 12 wt% Fe,0, limit and the maximum HLW canister impact
is based on the 12 wt% Fe,(; limit. With an incremental HLW canister cost of $745,000
per HLW canister (Slaathaug 1995), this results in an additional operating cost of
approximately $37 to 160 million. The incremental LAW costs are $2 million as developed

in Section C3-1. Totals are summarized as follows:

NaOH chemical Costs $0.6 million
LAW Vault incrementa! cost (0.14 Vaults) $1.4 million
Ir-n ampact on HLW (50-210 Canisters) $37-160 million
Total operating Cost $39-162 million

83.3 TRANSURANIC REMOVAL BY COMPLEXANT DEACTIVATION IN
SELECTED WASTES

Complexant du.truction is accomplished with in tank heat and digest for the three CC waste

tanks affected. The capital and operating cost impacts are $150 million and $50 million
respectively. The numbers are substantiated in the following reference.

Kiem, M. )., Preliminary Engineering Evaluation of Heat and Digests Treaiment for
In-Tank Removal of Radionuclides From Complexed Hanford Tank Waste,
WHC-SD-SM-TI-719, Rev. 0, Tabie 2-3.

B3.4 TRANSURANIC REMOVAL BY COMPLEXANT DESTRUCTION IN ALL
WASTES

The explanation for the cost basis for this option is identical to complexant destruction for
strontium removal discussed in Section B2.3.
B3.5 TRANSURANIC REMOVAL BY SOLVENT EXTRACTION

The explanation of the cost basis for this option is identical to strontium solvent extraction
discussed in Section B2.1.
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B4.0 TECHNETIUM-99 REMOVAL

This section reviews the cost basis for the cases carmied 1n the document to remove
technetium from the wank waste supernatani. The technologies include technetium
volat:hzauon, mixed bed technetium 1on exchange, and technetium anion exchange.

B4} TECHNETIUM VOLATILIZATION

The explanation for the cost basis for this option is identical to cesium volatilization
discussed in Section Bi.1.

B4.2 MIXED BED TECHNETIUM AND CESIUM ION EXCHANGE

The mixed bed ion exchange removal system is assumed to remove 99 percent of the soluble
»Te¢, or 0.0216 MCi of the 0.0228 MCi soluble *Tc. No breakthrough data are available to
perform specific equipment sizing or material balance calculations. The potential costs of the
mixed bed system assume that the bed volume of the combined resins and the elution
volumes are increased 25 percent. It is assumed that the capital and operating costs are
increased 10 and 20 percent, respectively, over the costs of a cesium only ion exchange
system {see Section C1.2 (Slaathaug 1995, Table F-36)). The capita! and operating costs of
the cesium only ion exchange sysiem are $380 and $602 million, respectively. The
incremental capital and operating cost increase for the mixed bed technetium recovery are
$38 and $120 million, respectively. The total incremental cost of 158 million results in a
cost of $7,200/Ci of removed *Tc.

B4.3 TECHNETIUM ANION EXCHANGE

The cost for technetium removal by ion exchange is based on facility and equipments designs
presented in the Tank Waste Technical Options Report (Boomer et al. 1993). The cost of a
technetivm ion exchange system collocated with another processing facility is based on the
cost differences between rwo pretreaiment facilities with and without the technetium ion
exchange process. These two facilities are identified as Sludge Wash D (SWD) and Sludge
Wash B (SWB), with and without the technetium ion exchange, respectively, in the reference

report (Boomer et al. 1993).

Both facilities include sludge washing, solids/liquids separation, and cesium ion excange.
The capital costs for these two facilities are updated for this report. Summaries of the
updated SWD and SWB cost estimates are found in Section C7.0. The difference in costs
between SWD and SWB provides a basis for the cost difference of a LAW treatment or
vitrification facility with and without technetium ion exchange capability. The difference in
capital costs associated with technetium ion exchange processing is $260 million. The
difference in operating costs associated with operation of the technetium ion exchange
processing is identified by the difference in operating costs for the SWD and SWB facilities
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of 3400 mulion for tramning, operatons, :Sscalia matenisis, and decontamination and
decommissioruing {Boomer et al. 1993, Table (G16-13:. Table 3-9 provides the cost for

wehnetium anion exchange.

The technetium 1on exchange process recovers 0.0226 MCi of ™Tc for a iotal cost of
$660 million. This resuits 1n a cost of $29,000/Ci *Tc.

Table B-9. Costs for Technetiuro Anion Exchange.

Cost estimate Capltal coat Other cont Total cost

($ milllons) ($ milliovs) ($ milflons)
Sludge Wash C 1,532 2.340 3.872
Sludge Wash B 1,272 [,940 3,212
Deita 260 400 660

B5.0 SELENIUM REMOVAL

Selenium removal is accomplished by volarilization in the LAW melter. The cost is identical
o cesium removal discussed in Section Bl1.]. Seleniu™ .emoval has no incrementai cost
above cesium and techoetium. Selenium volatilizaticn is not technically practical. The
economics provided beiow are for information only.

The melier volatility system is assumed to remove 80 percent of the feed Se (DF of 5). The
melter volatility system thus removes 0.00082 MCi of the 0.00103 MCi 7%Se. Some
volatilization also occurs for '*’Cs and ®Tc. For '¥Cs, it assumed 50 persent of the feed
cestum volatilizes (0.5 MCi) and for #Tc, 0.0205 MCi of the 0,0228 MCi soluble %Tc
volatilizes. The melter and offgas system that provides radionuclide removal costs
apr-oximately $50 million. ‘this resulws in a cost of $1.00 per Ci.
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B&.0 CARBON-14 REMOVAL

The chemistry of cardon resulis in C being distriuted 1n supernatants and solids of all
tanks. The organic carbon and carbonate content of the wastes wili be converted to carbon
dioxe.>, CO,, as a result of the LAW vimificanion process. o the vimification process a total
of 500,004 kg of CO, will be released in the offgas. The .,500,000 kg of CO, can be
ahsorbed in slaked hime as 15,000,900 kg of CaCO,.

The recovery, packaging and geoloji~ disposal of 15,000 Mg of CaCO, in approximately
6.000 1.26-m’ canusc>rs woulo cos: approximately $5 billion. A cost of $5 billion 1o mitigate
ths environmenual release of 0.0052 MCi **C results in a cost of $1,000 000/Ci and is not
economically practical.

B7.0 URANIUM XEMOVAL

This option is bounded by the Solvent Extract! n B option discussed in the Tank Waste
Techmcal Optipns Repont {Boomer et 71. 1993, Tables G16-i4 and G16-15). These costs are

symmarized below.

Capiaai: $2,490 mulbion
Operatiag: $8.630 mitlion.

B8.0 COST TABLES FOR SLUDGE WASH FACILITIES

The followine rakles provide cost estimates for the Sludge Wash B (SWB), Siudge Wash C
(SWC;. and Sludge Wash D (SWD) facilities delined in the Tank Waste Technicai Options
Repor:, WHC-EP-0616 (Boomer et al. 1993). Th» cost cstimates in the reference were
updated for this document 1o assure a consistent basis for the incremental costs of singh
process technology options. The cost estimates have been escalated to 1995 dollars.
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APPENDIX C
SOURCE OF TANK WASTE AT THE HANFORD SITE
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APPE X C
‘SOURCE OF TANK WASTE AT THE HANFORD SITE

The Manhatan Project established the Hanford Site in 1943 w0 produce plutonium for nuclear
weapons in support of World War II. Plutonium production continued until January 1987

when the last production reactor ceased operation at the Hanford Site. Eight production
reactors, one dual-purpose reacior (N Reactor), and five reprocessing facilities operated at
the Hanford Sitt - support that mission. These operations created a large guantity of
radioactive wastes, much of which continues to be stored in 149 SSTs and 28 DSTs.

Figure C-1 shows the cesium, strontium, technetium, and transuranic curie balance for the
Hanford Site facilities, decayed to December 31, 1999. The figure depicts the route of
cesium and strontium bearing waste into and out of the tank complex.

The radionuciide inventory of 178 MC. (Leceraber 31, 1999, decay date) for wasie entering
the tanks shown in Figurc C-1 is the sum of inventories in the tanks and known removals

from the tanks described in Sections C-2 and C-3.

C1.0 WASTE ENTERING THE TANKS

The waste entering the tank came primarily from the reprocessing of spent nuclear fuel. The
following sections provide a description of the wastes and other wastes discharged o the

tanks.

Cl.1 FUEL REPROCESSING WASTE

Twe Hanford Site used three different fuel reprocessing processes on irradiated fuel
discharged from the reactors: Bismuth Phosphate (BiPO4), REDOX, and PUREX processes.
This section provides a brief description of the processes and resulting reprocessing wastes

cizcharged o the tanks.

C1.1.) Bismuth Phosphate Waste

T Plant and B Plant discharged waste to the tanks from the BiPO, process. T Plant operated
form 1944 through 1956, B Piant operated from 1946 through 1952. This carrier
precipitation process dis~harged four wastes to the tank farms: metal, first cycle, second
cycle, and 224 wastes. This process recovered plutonium from fuel containing about four

percent of atl the activity discharged to the tanks.
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Figure C-i. Esumated Hanford Site Tank Waste Radionuciide Inventory.©¢

*Curic values are based on the Integrated Data Base Report-1994, Rev. 11, Table
2.11 decayed to December 31, 1999,

*ThLs “offsite shiprments® inveantory is not expected to return to the Hanford Site for
wzatment.

“Decay products are pot listed. Some radionuclidzs, such as **’Cs and %Sr, have
daughters with relatively short half-lives, However, they are present in concentrations
associated with the normal decay chains of the radionuclides.

Yinventories of key radionuclides (i.e. *H, ¥°I, 14C, Se, uranium isotopes and '%Sn)
are not shown on the material balance. These radionuclides have small inventories which do
not significantly affect the total curies in the material balance.

1
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The process generated "metal waste” from the initial carrier precipitation step. This waste
conwained all of the uranium, about S0 percent of the fission product activity, and ore percent
of the plutonium from the original feed o the process. The process neutralized this acidic
waste 10 a pH of 7 with sodium hyc---de (NaOH) and treated it with an excess of sodium
carbonate before discharging wvaste to the tanks.

The process generated the first- and second-cycle waste from the second and third carrier
precipitation steps. These wastes contained about 10 percent of the fission product activity
and two percent of the slutonium from the original feed to the process. The process made
these acidic waste alkaline by the addition of NaOH before discharging it to the tanks.

The process generated the 224 waste during the final purification of the plutonium product.
This waste contained aimost none of the fission product activity (< 0.00] percent) and about
0.5 percent of the plutonium from the original feed to the process. The process ncutralized
and concentrated tiis waste before discharge to the tanks.

C1.1.2 REDOX Waste

5 Plunt ¢»scha-ged waste from the REDOX process from 1952 through 1967, The waste
from this rreess consisied of HLW components from a methlyisobutylketone solvent
extraction process. The REDOX Pla.t processed about 20 percent of the irradiated fuel
discharged from the reactors.

These waste contained essentiaily all of the fission products in the original feed and small
guantities {less than 0.5 percent) of the original plutonium. They contained large amounts of
aluminum nitrate used as a salting agent in the solvent extraction pruwess and minor amounts

of iron and chromium.

C1.1.3 PUREX Waste

The PUREX Plant discharged waste from reprocessing of irradiated fuel to the tank farms
from 1956 through 1967 and again from 1983 through 1988. The PUREX process used
wributyl phosphate (TBP) diluted with kerosene a3 the extractant. The HLW generated by the
PUREX process contained essentially all of the fission products in the origina! feed plus
smal! amounts of plutonium and uranium also in the waste (< 0.2 percent). The PUREX
Plant reprocessed about 76 percent of the irradiated fuel discharged from the reactors.

Before discharging this waste to the ianks, process steps made the PUREX HLW (principaily
nittic acid) aikaline by the addition of NaOH. This method of direct storage was used from
1956 through 1967, Beginning in 1968 through 1972, the PUREX Plant ransferred the
Current Acid Waste (CAW) directly to the fractionation process. As discussed below, the
fractionation process removed the cesium and strontium from the waste and returned low heat
waste o the tanks. With restart of the PUREX Plant from 1983 through 1988, the

neutralized wasie was routed 10 DSTs de-igned 10 hold aging waste.
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Ci.2 URANIUM RECOVERY WASTE

U Plant discharged waste from the uranium recovery process from 1952 through 1957, This
process used acid 1o dussolve uranuum-bearing BIPO, "metal wastes” sluiced from the storage
tanks. A solvent extraction process ustng TBP as the extractant recovered the uranium from
the acid feed. After uranium recovery, the process re-neutralized the acidified wastes,
treated the waste to precipitate cesium and saontium as ( sN.J2(CN), and Sr3(PO,),, and
discharged the resulting slurries to SSTs to allow the sobds o setile

C1.3 WASTE FRACTIONATION

In the 1960’s, B Plant was modified to recover cesium from the tank waste supernatants and
strontium from tank waste siudges. This processing removed decay heat from the waste to
allow concentration ang in-tank solidification. The process neutralized and returned low heat
wastes to the wanks for subsequent concentration and solidification. Wastes were discharged

from this process to the tanks from 1968 through [984.

The use of chelating agents in the fractionation of strontium caused generation of a unique
waste type known as CC waste. The organic compounds (e.g.. citric acid,
ethylenediaminetetraacetic acid) have caused both safety and process concerns in the tank
farms. The degradation of the organic compounds has led to elevated hydrogen levels in the
tank space above the waste. These same organic compounds solubilize both strontium and
transuranic radionuclides which leads to increased concentrations in the supernatants.

Cl1.4 PLUTONIUM FINISHING PLANT WASTE

The PFP discharged waste from plutonium processing to the tanks. In recent years, the PFP
discharges have gone to tank 241-SY-102 in the 200 West Area.

C1.5 LABORATORY WASTE
The waste from laborataries supporting processing at the Hanford Site discharge to the tanks.

C1.6 DECONTAM: * <TION WASTE

The tanks have received decontamination waste from T Plant and by rail car shipments from
the 100 Areas. T Plant decoatamination waste comes from radionuclides removed from
equipment before repair and reuse in the plants (e.g., cenwifuges). The 100 Area waste

¢ .ne from decontamination of reactor systems such as .z N Reactor primary coolant

sysiem.
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C2.0 WASTE EX!1 ™G THE TANKS

Waste has exiied the tanis by waste fractionation and by-product recovery, planned and
unplanned releases 10 the soil columa, and as contamination on f..led equipment. The
{pllowing sections provide a description of the waste removals from the tanks.

C2.1 WASTE FRACTIONATION AND BY-?RODUCT RECOVERY

in the past, the waste has undergone extensive processing for by-product recovery as
radionuchides packaged in capsules for interim storage and as direct shipment of recovered

radionuciides in casks o other DOE sites.

C2.1.1 Cesium and Strontfum Capsules

Beginning in 1967 ~-sium and swontium were extracted from the tank waste and purified in

B Piant. The fracuonates cesium and strontium were encapsulated in the Waste
Encapsulation and Storage Facility (WESF). In addition to waste from the tanks, B Plant
also received tne CAW stream from the PUREX Plant for fractionation and subsequent
encapsulation. The DOE stores the capsules in water pools in WESF. The DOE has sent
many of the capsules offsite for use in laboratory testing and commercial irradiation, most

have been returned.

Table C-1 shows the capsule inventories identified in the July 1995 capsule location quarterly

reports (Bender 1995a, b). The quarterly reports give the total number of cesium and
strontium capsuies produced, the number of capsules locaied onsite and offsite, and the
number of capsules that have been destroyed. In addition, through the effort of the B Plant
Capsule Return Program, 95 additional cesium capsules are expected to return from offsite
before December 31, 1999. The current radionuclide inventories given in the quarterly
reports were decayed 10 December 31, 1999, for consistency in this report. Table C-1
presents the capsule inventory decayed 1o December 31, 1999,

Table C-1. Capsule Inventory, MCi (December 31, 1999, Decay Date).

Origival Other uses/ Projected
Capsules . MCH disposed by others | inventory!
. (MCy) MCh
137Cs 54,8 7.29 41.5
%05¢ 23.0 2.06 20.9
Total 77.8 9.35 68.4
Totai including daughters (*"Ba, %Y)| 152.8 18.4 134.4

'Projected inventory values are generally consistent with the integrated Data Base
Report-1994 {i.e., 47.4 MCi ¥'Cs and 20.4 MCi %8r).
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€2.1.2 Hanford Atomic Products Operations Cask Shipments

The Hanford Sute begar shupping by-product material to the vak Rdge National Laboratory
in 1961 using Hanford Awmic Products Operations (HAPO! casks  The waste shipped in
these casks came primarily from PUREX waste and was i the form of '¥'Cs loaded or an
elutable zeolite or ™Sr as a SrCO, preciprate  The total amouni of radionuclides removed
from the Hanford Site 1n HAPO cask shupmenns is 3.90 MCi of *'51 and 2.48 MC; of '7'Cs
{decay date December 31, 1999;. for a tow: of 6.3R M('1 shipped offsite.

C2.2 PLANNED AND UNPLANNED RELEASES TO THE SOIL COLUMN

The soil column at the Hanford Site contains radionuclides from the waste reprocessing
operations. These radionrclides came both from planned and unplanned releases.

C2.2.1 Planned Releases

In the past, the Hanforu Site has used the soil column in the management of radioactive
waste. Some of r= §5T waste was intentionally discharged to the ground via pumping and
cascade over{iow ssum 1946 through 1966. The waste discharged to the urouad were those
that had 2 low radionuclide concentration which did not require tank storage, but a
radionuclide concentration too high to allow discharge to surface ponds. These discharges
included: BIPO, waste, uranium recovery process waste, laboratory wastes, and equipment
decontamination wastes which were routed through SSTs before discharge to the ground.
Table C-2 shows the waste discharged from the tanks to the soil culumn (Waite 1992).

Table C-2. Estimated Discharges from Tanks to the Soil Column
(December 31, 1999, Decay Date). :

Radionuclide MCi
gy 0.0131
®sr | 0.0108
*Tc 0.0009
Transuranics 0.0007

Alsc, non-SST waste such as process condensate waste streams from evaporator
concentratios have been discharged intentionally to the ground from both was‘z concentration
activitic; and from the process plants. These sources are not significant contributors of ®Sr

or *¥Cs to soil column discharges.
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C2.2.2 Upplanned Releases

In addition, unimtentional discharge of SST waste has resulted from leaks in tanks and
transfer Lines and muscellaneous spills. Table C-3, Contaminated Soil Inventory, summarizes
the unintentional discharges of SST wastes. The unplanned releases of *Tc, '°I, and nitrate
to the soil column was described in the Tank Waste Technical Options Report (Table M2-12,
Boomer e1 al. 1993). The unplanned release of '**Cs is reported as 0.290 to 1.090 MCi
(Hanlon 1995). The contaminated soil inventory for the insoluble %*Sr and TRU

radionuchides is assumed to be 2ero for this study.

Table C-3. Estimated Unplanned Releases to the Soil Column
(December 31, 1999, Decay Date).

Radionnclide MCi
Xsr 0.0
PTe 0.00014
129} | 0.0000004
137Cs 0.290 10 1.090
Transuranics 0.0

€2.3 SOLID WASTE BURIAL

Other deductions in the tank waste inventory in the form of solid waste burial of failed
equipment from reprocessing plants, B Plant, and WESF processing are shown in Table C4.
The majority of activity was in failed equipment from B Plant and the encapsulation process.
The total solid waste burial is provided by the Solid Waste Inventory and Tracking System

{SWITS) database (Anderson and Hagel 1995).

Table C-4. Soli¢ Waste Inventory Summary.

Radionuclide Total December 1999 Decay MCi
%05¢ 0.90
"Te 0
131Cs 1.18

Radioactively contaminated solid waste has been disposed by burial in the zround since the
Hanford Site began operation in 1944. Radioactive wastc burials were stopped in the 300
Area in 1972 and in the 100 Areas in 1973. Since 1970, waste suspected of containing

transuranic nuclides was segregated and setrievably stored. Thus, the data regarding solid

waste burial are in three categories as listed in Table C4.
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Transuranic waste in the burial grounds is not included in the total inventory values because
the material comes from production, did not pass through the tanks, and plays po role in the
mass balance for tank waste.

C3.0 TANK WASTE INVENTORY

The tank waste inventory represents the amount of waste and contained radionuclides that
will be ultimately processed by prewreatment and LAW and HLW vitrification. The TWRS
processing inventory consists of the current tank inventory and future additions less the tank
hee! following waste retrieval. The processing inventory is discussed in the following
sections,

C3.1 CURRENT TANK INVENTORY

Table C-5 contzins the tank waste inventory for selected radionuclides decayed to
December 31, 1999 (DOE 1994). The inventories presented here use the data proposed for
the 1995 Integrated Data Base report (Sheltnn 1995), which provides the soluble and
insoluble fractions for the tank waste,

Table C-5. Tank Inventory (December 31, 1999, Decay Date).

Tank waste inventory, MCi

Radionuclide Soluble Imchuble . | Total.
0gr 1.89 52.2 54.1
¥1cs 34 3.01 34.4
TRU 0.00961 0.121 0.131
g 0.0228 0.00930 0.0321
Total 33.3 ' 55.3 88.6
Tank total including 65.0 110.0 175.6
 daughters (1¥7Ba, 0y)

C3.2 FUTURE TANK ADDITIONS

The Hanford Site no longer has a production mission and no reprocessing waste will be
discharged to the tanks. Facilit dea~tivation provides the primary source of future tank
waste. The future tank additions are shown in Table C-6. The majority of this waste will
come from B Plant. The flushing of approximately 3 MCi of cesium and strontium from B
Piant to the tanks is based on B Plant Transition Engineering Radioactive Inventory and
Material Status (RIMS) (Gehrke 1995). For mixed inventories reported by Gehrke, the
estimated *S1/137Cs inventory was assumed to be a 50/50 split. The maximum B Plant

inventory, reported in 2 range, is used in this study.
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Table C-6. Future Tank Adcitions.

C3.3 RESIDUAL TANK INVENTORY

nomwe we

MCI, December 31, 1999, Decay Date
B Plant Invenstory gy i,
Radioactive process liquid 0.0146 0.0147
Radicactive fileer 0.101 0.587
Residual inaciive process and facility 0.0925 10 0.589 0.336 t0 2.168
Toial 021007 0.9102.8

The residual amount of tank inventory contained in the tank heels at completion of the
retrieval operation * . not yet been cetermined and is suvjevs W - separate NRC
determination. For purposes of this study, the residual tank inventory is assumed to be 0.05

percent of the DST inventory (DOE 1987) and | percent of the SST inventory

(Ecclogy 1994). The residual SSTs inventory :se based on the Integrated Database
Renort 1995 inventories. For the DSTs, the inventory is based on the Integrated Database
Report 1995 inventories along with the future tank additions (Table C-6). Table C-7 shows

the estimatzd residual tank inventory.

Table C-7. Estimated Residual Tank Inventory.

MCI, December 31, 1999, Decxy Date

Tank Wasle v g, Brc
Current doubie-shel! tank (DST) 10 25.1 0.014 0.087
inventory
Future DST Additions 0.7 2.8 0 0
Estimated Future DST {aventory 10.7 27.9 0.014 0.087
Residual DST Inventory 0.005 0.012 1.0E-06 4.3E-05
Single-shell tank (S3T) invertory 44.1 9.3 0.018 0.044
Residual SST I[nventory 0.44 0.093 1.8E-04 4 4E-04
Estimated Residual Tank Inventory 0.44 0.1¢ 1.9E-04 4. 8E-04
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(3.4 TANK WASTE REMEDIATION SYSTEM PROCESSING INVENTORY

Table C-8 presents the total inventory of radionuclides that will be processed by
prer~atment. The total inventory includes the current tank inventory (Table C-5,

Section T3.1) plus the radionuclide inventory to be flushed from B Plant (Table C-6,
Section C3.2) less the residual tank inventory (Table C-7, Section C3.3). The Sr additions
and deletions are 1n the insoluble fraction. The '¥'Cs additions and deletions are .n the

soluble fraction.

The inventories of *H, C, and '**I are given in Colby (1994). The inventory for "Se is
given in Mann et al. (1995).

Table C-8. Estimated Tank Waste Remediation System Processing Inventory
{December 31, 1999, Decay Date).

Tank Waste Remediation System Processing Inventory, MC}

Fadlonuclides Soluble Insoluble i Total
0g; 1.89 52.5 54.4
137C 4. 3.01 37.1
Transuranics 0.00961 0.121} 0.131
"rec 0.0228 0.0093 0.0321
4 0.01 - 0.01
“c 0.0053 - 0.0053
195 0.00103 - 0.00103
K29 0.000051 - 0.000051
Total 36.0 55.6 91.6
Tank total including 71.4 110.0 181.4
daughters (*°Y, 1"Ba)
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Table D-1. Cowmparison Between 10 CFR 61 and DOE Order 5820.2A, Chapter 1l.

NRC: 10 CFR 61, Subpart C,
Performance Objectives

DOE Order 5820.2A, Chapter NI

Hanford Low-Level Tank Waste Interins
Performance Assessmem (IPA)

jrements
*Land disposal facilities must be
sited, designed, operated,
closed, and controlled so that
reasonable assurance exists that
exposures (0 humans are within
the limits established in the
performance objectives 61.41
through 61.44.7

3b(1) Performance Assessment

“Field Organizations with disposal sites shall
nrepare and maintain a site specific
radiological performance assessment for the
disposal of waste for the purpose of
demonstrating compliance with the
performance objectives stated in paragraph
3a."°

7) Di i i
(a) "Disposal site selection criteria {(based
on planned waste confinment
technology) shall be developed for
establishing new low-level waste
disposal sites.”
(b)-(e) give specific requirements

The document, WHC-EP-0884, is
undergoing internal review. Exiernal
review is scheduled for FY 97. This
fiogument uses existing data 10 p-ovide an
indication carly in project life on the
technical feasibility of disposing such
waste at Hanford. A performance
assessment as required by DOE Order

5820.2A is scheduled for submittal in
December 2002.

Performance objectives are documented in
Performance Objectives of 1.1e Tank Wastc
Remediaiion System Low-Level Waste
Disposal Program, WHC-EP-0826,
Revision 0.

The performance objectives were sent to
members of the Hanford Advisory Board.
The comments received did not require any
change to the performance objectives.
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Table D-1. Comparison Between 10 CFR 61 and DOE Order 5820.2A, Chapter 11}
- y ¢ f *

61.41 Protection of the general | Ja(2) Performance Objectives
Mﬂﬂm-mw K 5 "Assure that external exposure to th-c waste Sorenatio for protection of the general

*Concentrations of radioactive
material which may be released
10 the general environment 1
ground waler, surface water,
air, soil, plants, or animals must
not result in an anmsal dose
exceeding the equivalent of 25
millirems to the whole body, 75
millirems to the thyroid, and 23
millirems to any other organ of
any member of the public.
Reasonable effort should be
made to maintain refeases of
radioactivity in effluents to the
gencral environment as low as is
reasonable achievable.”

and_ concentrations of radioactive material
which may be released into surface water,

ground water, soil, plants and animals results

in an effective dose equivalent that does not
exceed 25 mrem/yr to any member of the
public. ... Reasonable effort should be made
to maintain releases of radioactivity in
efiluents to the general environment as low
as reasonably achievable.”

population used 15 that water is drawn
from a well 100 meters downgradient from
the disposal facility and used for a small
farm. The compliance time is 10,000
years but calcutstions are carried out to a
longer period of time.

The scenario for ALARA is based on the
integraled dose being less than 500 person-
tem. General use of water from ( e

C?lumbia River by a population of 5
million is assumed.

As proposed by DNFSB Recommem
endation 94-2, the effect of all Hanford
sources on the point of compliance is also

calculated, _The performance objective is
100 mrem in a year,




Table D-1. Comparison Between 10 CFR 61 and DOE Qrder 5820.2A, Chapter 111

51.42 T on of individual
from inad - ;
"Design, operadion, and closure
of the land disposal facility must
ensure protection of any
wdividual inadvertently
intruding into the disposal site
and occupying the site or
contacting the waste at any time
after active institutional contreis
over the disposal site are
removed. ”

{: jectiv
“Assure that the committed effective dose
equivalents received by individuals who
inadvertently may intrude into the facility
after the loss of active institutional control
(100. years) will not exceed 100 mrem/yr for
continsous exposure or 500 mrem for a
single acute exposure.”

The IPA follows the example of the
Hanford grout performance aisessment
(WHC-SD:-EEW, Rev. 1) which uses a
S00 year time of compliance with passive
conbjols and barricrs are used. This is also
consi s_lent‘with 10 CFR 61.52a(2)

xusmng inzdve ot protection for SO0

The soemno for the acute exposure is a
person drilling a well through the wasie
and being exposed to the drill cuttings.

The scenario for the continuous

' exposure
is fqr a homesteader to disperse the drill
Cuttings throughout 2 garden.
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Table D-1. Comparison Between 10 CFR 6! and DOE Order 5820.2A, Chapter 11

61,43 Protection of individuals | 3i(9a) Disposal Facility Operations : .

d.mm opera tion ‘ "Field organizations shall develop and ::‘r‘:o:ﬁxmfsm b T s
Operations at the land disposal implement operating procedures for low-level { documents sessment.  Rather other
facility must be conducted in waste disposal facilities that protect the are used (e.g. Safety Analysis Reports)

compliance with the standards environment, health and safety of the public
for radiation protection set out and facility personnel ..."

in part 20 of this chapier, except
for releases of radicactwity in
effiuents which shall be
governed by 6t .41 of this part.
Every reasonable cffort shall be
made to maintain radiation
exposures as low as is
reasonably achicvable.” l
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Table D-1. Ccinparison Between 10 CFR 61 and DOE Ord:r 5820.2A Chapter 11l

L Sl oL e dipes

site after closure

*The disposal facility must be
sited, designed, used, operated,
and closed to achieve long-term
stability of the disposal site and
to eliminate to the extent
practicable the need for on-going
active maintenance of the
disposal site following closure s0
that only surveillance,
monitoring, and minor custodial
care are required.

82) Disnosal Facil | Disposal 52
Design sile

“Design criteria shall be established prior 10
the selection of new disposal facilities, new
disposal sites, or both. These design criteria
shall be based on analyses of physiographic,
environmental, and hydrogeological data to
assure that the policy and requirements of
this Order can be met. ...*

T
“Field organizations shall develop and
implement operating procedures for low level
waste disposal facilities that ... ensure the
security of the facility; minimize the need for
long-term control; and meet the requirements
of the closure/post-closure plan.”

B_ecause of the fack of a design for the
dlsQosal facility at this carly stage of the
project, only limited analyses of the effect
of facility degradation were performed.

The performance assessment submi

tied
undgr DOE Order 5820.2A wili use the
design for the facility and analyzed the
consequences of facility degradation.

3a(1) Performance Objectives
"Protect public health and safety in
accordance with standards specified in
applicable EH Ordcrs and other DOE
Orders®

No specific performance objecti
from this respsiroment jective resulted

T 'A% 6691 L-NM-O5-DHM

3a12) Perk Obicaiiy
*... Release o the atmosphere shall meet the
requirements of 40 CFR 61. ...*

40 leR 61H and 40 CFR 61Q were used
resulting in performance objectives for
radon release (<20 pCi m* 5') and other
radionuclides (10 mrem in a year).
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Table D-1. Comparison Between 10 CFR 61 and DOE Order 5820.2A, Chapter 1.

Protection of ground watet
(61.50a)(4,5,6,7.8))

"Protect ground water resources, consistent
with Federal, State, and local requirements®

40 CFR 141 (Federal Drinking Water
Standards) was applied to water drawn
from a well, resulting in performance
objectives for radon concentration (< 3
pCi/t), alpha emitter concentration { < 15
pCi/t), and dose from beia/gamma
emitlers (<4 mrem in a year). The time
of compliance is 10,000 years and the
location of the well is 100 meters
downgradient of the disposal facility.

{561.50(a)(5,6.8))

The State of Washington protection for the
Columbia River is more restrictive than
40 CFR 141 for beta/photon emitters.
Therefore the dose limit was reduced to

1 mrem/yr. The point of compliance is a
well to groundwater just before the
groundwater reaches the C slumbia River.
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Technical Basis for Classification of Low-Activity
Waste Fraction from Hanford Site Tanks
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Abstract: Tha overal) objective of this report is to provide a
tachnical basts to support a U.S. Nuclear Reguletory Commission
determination to classify the Jow-activity waste from the Hanford Site
single-shell and double-shell tanks as "inc‘dc.tal” wastes after removal
of additional radionuclides and immobilization. The proposed processing
wathod, in addition to the previous radionuclide removal efforts, will
remove the largest practical amount of total site radiocactivity,
attributzble to high-level waste, for disposal in a desp geologic
repository. The remainder of the waste would be considersd "incidental®

waste and could be disposed onsite.
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Table D-2. Performance Requiremems Comparisons.

Section 61.52(4) Wastes must be emplaced in a
mannes that maintains the package integrity during
emplacement, minimizes the void spaces between
packages, and permits the void spaces 0 be filled.

Section 3.i.9.d Waste placement i -
L nt e
minimize voids between coniaimr;. o disposal units should

Section 61.52(7) Boundaries and Incations of each

disposal unit must be accurately located and mapped....

Section 61.52(10) Active waste disposa! operations
must nt have an adverse effect on completed closure
and stabilization measurcs.

Section 5.i.9.b Permanent identification marks ISposa
. :
excavations and monitoring wells shall be cmpaacﬁ:dm |

Section 3.1.9.¢ Operations are to be conducted so that active waste

disposal operations will not s
units. have an adverse effzct on filled disposal

Section 61.53(b) The licensee must have plans for
tuking corrective measures if migration of radionuciides
wouid indicate that the performance objectives of
subpait C muy nol be met.

Slec!ion 3.k.2 The environmental monitoring progran: shall be
u&’!gll?d to measure: .(a) operational effluent releases; (b )
migration of radionuclides; (c) disposal unit subside.ce: and (d)

changes in disposal facility and disposal si :
affect long term site perfoymum_ site parameters which may

ot

Secticy 61.53(d) __.the monitoring systcm must be
capable of providing casly warning of releases of
radionuclides froia the disposal site beforc they leave
we site boundary.

Seciion 3.k.4 The monitoring p:

" ! cogram shall be capable of detectin
°“""i3c‘a':§°:;“fds in performance sufficiently in advance to aliow *
app necessary correclive acti i ;

| performance objectives.... actiors prior to exceeding

T A% 669-1L WM-GS-JHM |
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Table ir-2. Performance Requirements Comparisons.

Section 61.56(2)(6) Waste m‘l.;st not be pyrophoric.
Pyrophoric materials contained in wasie shail be
treated, prepared, and packaged to be nonflammable.

Section 3.1.5.f (Wording identical)

Section 61.56(a)(7) Waste in a gascous form must be
packaged a1 a pressure that does not exceed 1.5
atmosphbere at 20 degrees . Total activity must not
exceed 100 curies per container.

Section 3.i.5.c Waste in a ' aped
gaseous form must be
pressure that does not exceed 1.5 atmosphere at 2333 "t

Section 61.56(a)(8) Waste containing hazardous,
biological, pathogenic, o infectious material must be
treated to reduce to the maximum extent practicable the
potential hazard, from non-radiological materials

{No entry)

Section 61.56(b)(1) Wasie mus have structural
stability. A structurally stable. ...

Section 61.56(b)(3) Void spaces within the waste and
between the waste and its package must be reduced t0
the extent practicable.

Section 3.i.5.a ...forall t i

ypes of containers, voud es within 1
waste and between the waste and its packaging sim;p:: rtda:oe:;‘ a‘s‘e
much as practical. (nt DOE Sites, site specific waste acvepiance

criteria, mandated by Section 3.e -
requirements.) of the order. deal with s1avility

Section 61.29 Following completion of clusure...the .
licensee shall observe, monitor and

carryout.. _maintenance...until the license is
transferred.... ... the ' -vosal site must be
maintained...for 5 ye. a shorter or longer time
period for post closure observation and maintenance
may be established and approved as part of the site

closure plan, based onsite-specific conditions.

Section 3.j.1 Field org anizations shall '
! develop site fx
:::\prehenswc c(osyrg plans for...disposal s:::s. Tislrepclla: shatl
ress closure...within a 5 year period after each is tilld.. .

Section 3.j.9 Termination of monitori

T _ nitoring and maintenance activi
at closed facilities or site shall be basedgon an m:.!ys';: of ;:::mty
petformance at the end of the institutional controt p~- ‘od.




Table D-2. Performance Requirements Comparisons.

NRC: 10 CFR 61

DOE: Order 5820.2A Chapter 3

Section 61.56(2)(1) Waste must not ¢ packaged for
disposal in cardboard or fiberboard boxes.

Section 3.i.5.a Waste must not be i

packaged for disposal in
cardboard or fiberboard boxes, unless such boxes contain stabilized
waste with a minimun of -oid space.

Section 61.56(a)(2) Liquid waste must be solidified or
packaged in sufficient absorbent material to absorb
twice the volume of the liquid.

Section 61.56(a)(3) Solid waste containirg liquid shall
contuin as litte frce standing and non-corvosive liquid
as is reasonably achievable, but in no case shall the
liquié exceed 1% of the volume.

Saction 61.56(b)}2) ...liquid wastes, or wasies
containing liquid, must be converted into a form that
contains as little free standing and non-corrosive liquid
as is reasonably achievable, but in no case shall the
linuid exceed 1% of the volume of the waste when the
waste is in a disposal container designed to ensure
stability, or 0.5% of the volume of the waste for waste

processed to a stable form.

Section 3.i.5.b Liquid wastes, or w
must be converted into & form that contai i

rted intc : tains as little free standin
ahn: noncorrosive liquid as is reasonably achievable, but, in no cgasc
shall the liquid exceed 1% of the volume of the waste n;hén the ‘

wasie is in a disposat container,
processed to a stable form. or 0.5% of the volume of the waste

astes containing free liquid,

T 'A%Y 669 LL-WM-AS-OHM

Section 61.56(a)(4) Waste must not be readily capable
of detonation or reaction at normal pressures and
temperatures, of of explosive reaction with water.

Section 3.i.5.c Waste must not be readi

: e ily ble of detonati
explosive decomposition or reaction at normmsurcs :n‘:mn >
temperatures, or of explosive reaction with water.

Section 61.56(a)(5) Waste must not contain, or be
capable of generating, quantities of toxic gases, vapors,
or fumes harmful to persons, transporting, handling, or
disposing of the waste.

Section 3.i.5.d (Wording identical)
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