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CHAIRMAN
Mr. Russell Jim
Manager, Environmental Restoration and
Waste Management Program

Confederated Tribes and Bands of the
Yakama indian Nation

Post Office Box 151, Fort Road

Toppenish, Washington 68848

Deoar Mr. Jim:

| am responding to your letter of January 21, 1998, in which you requested information and
correspondence from the U.S. Nuclear Regulatory Commission (NRC) regarding incidental
waste classification of processed or residual high-level waste (HLW) in tanks at U.S.
Department of Energy (DOE) sites. The information that you requested, which included
information about the opportunities for Tribal involvement in incidental waste classification
evaluations, is potentially broad in scope and content. Accordingly, | am sending you a
response that addresses the bulk of the information you seek and am suggesting a future
teleconference between you and NRC staff to identify your remaining infonnation needs.

With respect to your questions relating to incidental waste classification of HLW in tanks at DOE
sites, to date the staff has receitved two requests from DOE for classification of residudl or
processed HLW in tanks at DOE facilities. The first request, submitted in November 1996, was
in regard to the classification of the low-activity waste (LAW) fraction resulting from the planned
processing of HLW in Hanford tanks. This review was compieted in June 1997 with a
preliminary finding that the LAW fraction was “incidental” and, thus, not subject to NRC
icensing authority. All of the comespondence reiated to the Hanford waste classification
evaluation is provided in Enclosure 1 in chronological order, including the interim performance
assessment for Hanford low-level tunk waste.

The second DOE request, submitted in August 1996 and updated in August 1997, was in
relation to the classification of the residual waste In Savannah River site HLW tanks, following
bulk waste removal and tank decontamination operations. This evaluation is currently in
progress and is expected to be compieted in June 1998. All of the correspondence related to
the Savannah River tanks’ residual waste classification evaluation is provided in chronological
order in Enclosure 2.

In your letter you also inquired about the opportunity for Tribal review of DOE requests for
incidental waste classification evaluations. Such requests, and any correspondence related to
these requests, are public documents and are available for review in local Public Document
Rooms. The Tribes and any other members of the public are, of course, free to provide written
comments on the DOE requests and the related correspondence. Additionally, any meetings
between NRC and DOE with respect to these requests are open to the public, consistent with
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the Commission's policy and procedures on open meetings. In recognition of the Tribes’
interest in requests from DOE on the subject of incidental waste classification of HLW in
Hanford tanks, the NRC staff will notify you of future meetings between the NRC staff and DOE
on this subject. These meetings provide the opportunity for Tribal comment on the subject
matter of interest. In the conduct of its waste classification evaluations, the staff will consider
any public comments, provided orally or in writing, on the technical merits of DOE’s requests
and any supporting documentation. The supporting documentation would include any
performance asgsessments that you would like to comment on or express your concsm about.
Also, the Tribes may want ‘o contact DOE about opportunities for briefings in advance of DOE's
submittal of requests for waste classification reviews.

Your question about the effectiveness of controls to ensure compliance with DOE site
cumulative dose limits, following site closure, should be directed to DOE. NRC does not
currently regulate activities at existing DOE facilities, and DOE can better doscribe its plans for
institutional controls and environmental monitoring of these sites following closure.

After you have had an oppartunity to review the contents of this letter and the enclosed
information, the staff from the Division of Waste Management (DWM), Office of Nuclear
Material Safety and Safeguards, would be available for a teleconference to discuss other
elements of your inquiry and to define further information needs you may have. Please contact
Rick Weller, of DWM, at (301) 415-7287 to arrange this interaction.

Sincerely,

Shirley Ann Jackson
Enclosures:

1. Comespondence re: Hanford Classification
2. Correspondence re: Savannah River Classification
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January 21, 1998

Chairman Shirley Jackson
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

REQUEST FOR INFORMATION
Dear Ms. Jackson,

This letter is a request for a list of comrespondence relating to incidental waste
classification of HLW tank waste at DOE Sites, and copies of supporting documents such
as performance assessments. In addition, please describe the schedule for your review of
requests by DOE Sites, and describe what opportunity there is for Tribal review of those
requests. Please describe what opportunity there is to challenge a performance assessment
or other part of the supporting documentation if it appears deficient. Please describe the
process for verification that Sitewide cumulative dose limits will not be exceeded in the
future after Sites are closed. Please clarify the various types of action that NRC takes
(such as issuing guidance or approval), under what conditions formal rulemaking occurs,
whether NRC is subject to a FACA open meeting rule or its equivalent where Tribes and
the public can participate in the technical deliberations, and whether NRC is required to
conduct Tribal consultation as is done with federal agencies and departments.

Thank you for your timely response.

Sincerely,
W

Russell Jim, Manager
Environmental Restoration and Waste Management Program

cc:  John Wagoner, DOE-RL
Merilyn Reeves, HAB
Mike Wilson, Ecology
Donna Powaukee, NPT
Stwart Harris, CTUIR
Kevin Clarke, DOE-RL
Patty Murray, WA Representative
--- (Doc) Hastings, WA Senator
Gary Locke. Govemnor
Dermot Winters, DNFSB
Thomas W. Woods, YIN ER“WM Richland

Post Ofisce Box 151, Fort Road. Topperust WA 98948 15091 865-5121

B of the Yakama Indiar Nat, - coan. ke v
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% UNITED STATES
BN /I NUCLEAR REGULATORY COMMISSION
y £ WASHINGTON. D.C. 20585-0001

June 9, 1597

Mr. Jackson Kinzer. Assistant Manager
Office of Tank Waste Remediation System
U.S. Department of Energy

Richland Operations Qffice

P.0. Box 550

Richland. WA 99352

SUBJECT: CLASSIFICATION OF HANFORD LOW-ACTIVITY TANK WASTE FRACTION
Dear Mr. Kinzer:

The U.S. Nuclear Regulatory Commission has received your letter dated

November 7, 1996. requesting NRC agreement that the Hanford tank waste planned
for removal from the tanks and disposal on-site is incidental waste li.e.. rot
high-level waste (HLW)] and. therefore. would not be subject to NF r1censing
authority. In res?onse to your reguest. NRC and contractor staff [Center for
Nuclear Waste Regulatory Analyses (CNWRA)] have reviewed the “Technical Basis
for Classification of Low-Activity Waste Fraction from Hanford Site Tanks™
(Technical Basis report) and supporting documents, including the “Hanford Low-
Level Tank Waste Interim Performance Assessment” [Interim Performance
Assessment (PA)]. to determine whether there is reasonable assurance that the
tank waste slated for disposal as low-activity waste (LAW) meets the
incidental waste classification criteria specified in the March 2, 1993,
letter from R. Bernero. NRC. to J. Lytle. U.S. Department of Energy (DOE).

Criterion One from the March 1993 letter specifies that .. .wastes have been
processed {or will be further processed) to remove key radionuclides to the
maximum extent that is technically and economically practical.” To comply
with this criterion. available separation technologies were identified for
each of the main radionuclides of interest and individually evaluated to
determine the status of the technology and the radionuclide removal
efficienC{. Three separation technologies were deemed both technically and
economically practical. Current'i{. it is expected that all three will be
used. The three technologies include a simple solids-liquids separation.
removal of transuranics wastes from selected tanks. and single-cycle ion
exchange removal of cesium-137 from certain wastes. Approximately 3.1 x
10V Bq (8.5 MCi) of activity will remain in the LAW. which corresponds to
-about 2 percent of the estimated 15.6 x 10" Bg (422 MCi) generated at the
Hanford site (based on a December 31. 1999. decay date).

NRC staff concludes that available separation processes have been extensively
examined to determine those that are both technically and economically
a;actica?. and that the residual 2 percent of the activity generated at the

nford site represents the maximum amount of separation currently technically
and economically Rgactical for this case. It is considered that Criterion One
for classifying the Hanford site LAW fraction as incidental waste will be met
if the waste management plan gresented in the Technical Basis report is
followed. Note that if actual radionuclide inventories, either in the tanks
or following separation, are significantly higher than or different in
character from those projected. compliance with this criterion will require
re-evaluation by NRC.
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Compliance with Criterion Two. "...wastes will be incorporated in a soiid
physical form at a concentration that does not exceed the applicable
goncentration 1wmits for Class C [low-level waste] as set out n 10 CFR

Part 61." was determined using the estimated total vitrified waste volume
(158.000 m’)(42.000.000 gallons) in conjunction with projected radionuciide
activities. From these calculations. which NRC staff verified. the vitrified
waste form is expected to meet the limits for Class £ or less. as specified.
Note that molten metal processing is also being considered for the LAW form.
This method would considerably decrease the total waste form volume such that
the waste classification could be affected. If the radionuclide inventories
in the LAW are sigmficantly higher than those projected in the Technmical
Basis report, or 1f the waste form type or total volume are altered. re-
evaluation of confaormance with this criterion will be necessary.

To evaluate Criterion Three, ”...wastes are to be managed. pursuant to the
Atomic Energy Act, so that safety req..rements comparable to the performance
objectives «et out in .o CFR Part 61. Subpart C are satisfied.” an Interim PA
was prepared. The DOL PA was performed to the requirements of DOE Order
5820.2A. "Fadioactive Waste Management.™ September 26. 1988. This order is
similar to the 10 CFR Part 61 performance objectives.

The Interim PA is the first of three PAs planned and is somewhat preliminary:
it was conducted before selection of a disposal facility site and design.
specific treatment alternatives. LAW form. or a complete and verified
radi010gical and chemical characterization of the contents of the Manford
tanks. Our review identified a number of specific issues and concerns
associated with the Interim PA. documented in thw February 6. 1997. Request
for Additional Information (RAI) from M. Bell. NRC. to D. Wodrich, DOE. and
discussed in the enciosed CNWRA report. DOE’'s responses to the RA! constitute
Appendix B to the CNWRA report. Many of the RAl comsents cannot be fully
resolved until the site, facility design, and solidification process are
selected. It is expected that urcertainties and concerns identified with
Sgspect to the Interim PA can be satisfactorily addressed in the subsequent
S.

Although the Interim PA is preliminary. 1t Indicates that the performance
objectives of Part 6! will met. Consistent with tne preliminary mature of
this Interim PA, the staff’s preliminary finding is that Criterion Three
appears to be satisfied. As the disposal facility site is chosen, the
disposal facility design is completed. treatment alternatives are selected.
the LAW form is determined. and proper characterization of the contents of the
tanks is confirmed, the various assumptions and input parameters are likely fo
be further refined. Please submit future PAs as supplements to the Technical
Basis report so that they Can be reviewed to confirm the current analysis and
resolve any outstanding issues.

Based o Ye preliminarg information provided in the DOE Technical Basis
report | - ihe Interim PA, the staff’s prelisinary finding is 2 provisional
agreewer  'at the LAN portion of the Hanford tank weste planned for removal
froe tv -t and disposal on-site is incidental waste and is. therefore. not
sudjen «. licensing authority. Staff considers that the information
reserwd 1s not suffigisnt to make an absolute determination at this tizme.
te chat if the Hanford tank waste s not managed using a3 program c-wparable
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to that set forth in the Technical Basis report. or the current
characterization of tank contents 15 not confirmed. the incidental waste
classification must be revisited by DOE. and the NRC consulted. As a
fundamental element of the incidental wasic classification. DOE must ensure
the contractors that perform LAW separation and disposal do so n accordance
with the criteria set forth in the March 1993 letter and the approved
Technical Basis report.

Successive PAc should be submitted as supplements to the Technical Basis
report so that they can be reviewed to confirm the current analysis and
resolve any outstanding issues. Other specific changes that would necessitate
DOE re-evaluation and further consultation with NRC include. but are not
Timited to. the following:

1) Continuing characterization of tank waste results in a determination that
the radionuclide inventory in the HLW tanks 1s higher than or different
from that used to develop the Technical Basis report and the Interim PA,
This would affect the resolution of all three criteria.

2) The LAW fraction of the Hanford tank waste is not vitrified. or the final
volume of the waste form is significantly different from that projected in
the Technical Basis report. The waste form is a determiming factor in
classification of waste as Class A. B. or € (Criterion Two}. .nd would
also impact PA (Criterion Three).

3} Final selection of the LAW disposal site. or changes to site
characterization parameters will affect the resolution of Criterion Three.

If you have any questions about the details of this letter. please contact
Michael Bell of my staff at {301) 415-7286.
Sincerely.
ORIG SIGNED BY:
Carl J. Paﬁerieﬂo. Director
Office of Nuclear Material
Safety and Safeguards

Pepson. DOE
Stanley, WA State
Nichols. WA State
Blazek, OR State
Paris. OR State
CJmm, YIN

Enclosure: As stated

cC. Wodrich, DOE

Bartus. EPA

Dahl. WA State
Erickson, WA State
Stewart-Smith, OR State
Sockzenigh. YTC
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EXECUTIVE SUMMARY

latroduction and Background

Haniord Site tank radioactive and hazardous chemical wastes were produced from 1944 through 1988 by |
reprocessing :rradiated nuclear fuel. Aqueous wastes resuiting from these reprocessing operations were
stored in underground double-shel) (DST? and single-shell tanks {SST). The wastes have been treated to
reduce volume and to remove some of the radionuclides. The Nuclear Regulatory Commission (NRC) has
regulatory responsibility for disposat of high-level radioactive waste (HL W) generated at Hanford. but does
not have authority for regulating disposal of U.S. Department of Energy (DOE) low-level radioactive waste
{LLW) from that site,

The DOE has requested NRC o concur in a Hanford Site tank waste management plan presented in
Technical Basis for Classification of Low-Activity Waste Fraction from Hanford Site Tanks for the Tank
Wasie Remediation System (hereafier referred 10 as the TBR) that would classify certain wastes as
incidental. These incidental wastes would be disposed onsite in a LLW facility.

The NRC has applied three criteria to classification of Harford Site tank wastes as inc**-~tak:

. Criterion One: Wastes have been processed (or will be further processed) to remove key
radionuclides to the maximum extwen: that is technically and economically practical

. Criterion Two: Wastes will be incorporated in a solid physical form at a concentration that
does not exceed the applicable conceatration limits for Class C LLW as set out in 10 CFR
Part 6}

. Criterion Three: Wastes are to be managed. pursuant to the Asomic Energy Act, so that
safety requirements comparable to the performance objectives set out in 10 CFR Part 61.
Subpart C are satishied.

This report provides a Center for Nuclear Waste Regulatory Analyses (CNWRA) assessment of the DOE
TBR with respect 1o whether the waste management plan described therein would result in a low-activity
waste (LAW) fraction that could be classified as incidental waste. It also includes an assessment of the
DOE Hantord Site tank waste characterization.

Evaluation of the Charucterization of the Hanford Site Tank Wastes

"The Hanford Site liquid radioactive and hazardous chemical wastes from several different waste streams
were subjected 10 a variety of treatment processes. The wastes have also been concentrated to reduce
volume and have been mixed in 177 DSTs and SSTs. Available records do not accurately vace the
sources. quantities. and current jocations of the radionuclides. Consequently, there is uncertainty in the
characierization of the constiyents and quantities of the wastes in each of the tanks. However, the DOE
is confident tha the quantities of radionuclides used to support the TER represent an upper bound. The
following assumptions were used in the CNWRA asscssment

ix



Hanford Siie tank waste inventories used for the material balance in *he TBR are
representative of the upper bound of these inventories, given the uncertainues wn existing

records of tank conents.

if continuing characterization of tank wastes results in a determination that radionuclide
inventory values should be significandy increased, classification of the wastes will be re-
evaluvated.

If waste classification must be reevaluated in respor.se to increases in the esumated
inventory, privatization contract specifications for the waste form will continue 1o require
that all solidified waste be classified as Class C or les; as defined in 10 CFR Pan 61.

Any re-evaluation of waste classification in response 10 increased estimates of tank
inventories will be conducted using the three criteria currenty defined or other criteria
concurred in by the NRC staff.

In conclusion. the material baiance used for the TBR is consistent with available rccords and modeis of
ank waste radionuclide inveniories.

Evaluation of Compliance with Criterion One

The DOE waste management plan for the Hantord Site ranks proposes the use of processes that will
remove all but 8.5 MCi of the key radionuclides (approximarely 2-5 percent of the toal site inventory).
This 8.5 MCi would be the waste considered 10 be iticidental. CNWRA reviewers evaluated DOE analyses
of the rechnical and economic practicality of methods available for radionuclide removal. considering NRC
guidance to DOE on requirements for classifying waste as incidental. To some extent, the evaluation was
constrained by availability of reterences and the subjectivity of the analyses. The following assumptions
were used in this evaluation.

Resylts of the DOE assessments of the technical and cconomic practicalities of
radionuclide removal processes for the Hanford Site tank wastes represent a reasonabic
cffort to perform such assessments considering inherent subjectivity.

Privatization contract specifications provide flexibility in the use of radionuclide removal
processes consisient with producing a waste form that would be classified as Class C or
less.

A LAW fraction from processing both DST and SST wastes that results in a lower waste
volume and tota! waste activity 3t the lower end of the range than previously expected
considering only the DSTs, supports a determination that radionuclide removal would be
completed 10 the extent technically and economically practical, consisient with the same
dewzrmination made by the NRC in 1989 for the DST wastes.

In conclusion. Criterion One for classifying the Hanford Site LAW fraction as incidental waste will be
met if 2 waste management plan similar to the one presented in the TBR is placed in effect and if
privauation conactors meet the congact waste form specifications.



Evaluation of Compliance with Criterion Two

In section 2 of this report. CNWRA reviewers conclude that the DOE characterization of the key
radionuclides and their quantities represents a realistic estimate. Using this waste char>~terization data.
CNWRA reviewers assessed the DOE estimates of key radionuclide concentrations ir the probable
solidified waste form. This assessment included an examination of the contract spe....cations for the
privatization contractors. Privatization contract specifications require that the radionuclide concentration
in the waste form be less than Class C limits. The following assumptions were used in this assessment.

. The radionuclide inventory has been adequately characterized in the TBR. If the inventory
is found to be significandy larger. the NRC will re-evaluate its determination of waste
classification. '

. Privatization contractors will be able to produce a waste form complying with contract
specifications that require that the solidified product meets the limits for Class C waste
or less as defined in 10 CFR Pant 61. If privatization contractors are unable to meet waste
form contract specifications. the NRC will re-evaluate its determination of waste form

classification.

In conclusion. Criterion Two for classifying the Hanford Site LAW fraction as incidental wase will be
met if privauzation contractors meet the contract waste form specifications.

Evaluation of Compliance with Criterion Three

The CNWRA reviewers conducted an independent assessment of the comparability of performance
objectives from DOE Order 5820.2A and Subpart C of 10 CFR Part 61. The primary differences between
the NRC and DOE performance objectives that would be applicable to the Hanford Site disposal facility
are (i) lack of a technical requirement for waste classification in the DOE system (compensated by a
specific performance objective dose limit for intrudur protection). (ii) lack of a stability performance
objective in the DOE framework (addressed through system performance assessments), (lii) absence of a
specific performance objective for protection of individuals during operations (addressed by a required
safcty analysis report), and (iv) absence of an NRC groundwater protection performance objective
(compensated by a requirement in {0 CFR 61.41).

in additis 1. to meet Criterion Three a performance assessment must demonstrate that the disposal facility
will meet the performance objectives. In reviewing the TBR. the CNWRA considered the results of an
inierim performance assessment (IPA) for the disposal facility conducted by Westinghouse Hanford
Company. This interim performance assessment is the first of thre= vequired and was conducted prior to
selection oi a disposal facility site, completion of a disposal facility design, or selection of a LAW fraction
solidificatinn process. However, the interim performance assessment incorporates the requirements of the
three criteria for incidental waste classification.

The 1ollowing assumptions werce used in this assessment

. The absence of a DOE waste classification system is compensated by a performance
objcuve dose limit for inruder protection.

xi



’ The lack of a2 DOE performance objective for site stability can_be addmssed through
system performance assessments that incorporate processes affecting the sie.

. Absence of a DOE performance objective for protection of individuals dmjng operations
can be mitigated through the completion of the required site safety analysis report.

. Although NRC has no specific performance objective for protection of groundwater, DQE
and NRC application of “as low as reasonahly achievable™ (ALARA) requirements will
provide protection of groundwater resources.

. Proposed changes to DOE site performance objectives will not result in significant
inconsisizncies with NRC performance objecuves. :

. Uncentainties and concerns identified with respect to the interim performance assessment
can be satisfactorily addressed in the §' Ysequent preliminay and final performance
assessments required by DOE Order 5820.2A. Many of these concems result from lack
of specificity because a site. design, or solidification process have not yet been selecred.

in conclusion. for Criterion Three, performance objectives from DOE Order 5280.2A are comparabie to
thase contained ir 10 CFR Pan 61, and disposal of the LAW fraction as proposed in the TBR will meet
applicadble performance objectives.

Summary

The results of the CNWRA review of the TBR and a number of associated references supporn the
conclusion that if Hanford Site tank wasies are managed using a program compatible with the one
presenied in the TBR, the NRC can consider the resuhing solidified LAW fraction 1% be incidental wasze.
Such waste could then be disposed onsite in near-surface vaults not subject ta NRC regulatory control.
If the management plan presented in the TBR changes significantly, NRC may find it necessary to
re-examine waste classification.

The CNWRA review identified a number of uncenainties and concemns that should be addressed by the
DOE through its continuing implementation of the tank waste remediation system (TWRS) program.

Specifically. the CNWRA reviewers found that assessing compliance with Criterion Three identified
several arcas of significant uncertainty and technical concern. To some extent, fese uncenainties and
concerns may be resolved as site. design. and process selection are completed. Some of the concepts used
in the {PA for asses-ing disposal system performance may need w0 be refined. These items have been
idenufied in this repc . Continuing concurrence in the DOE incidental waste classificaton for the Hanford
Site tank wasies reqr res that these issues be adequately resolved in the preliminary and final performance
assessments, The NRC has the responsibility and suthority to conduct any stxch re-evaluation under its
exisung statutory and regulatory roles.

xi



I INTRODUCTION AND BACKGROUND

Hanford Site tark radioactive and hazardous chemical wastes were produced from 1944 through 1988 by
reprocessing irradiated nuclear fuel. Aqueous wasies resulting from these reprocessing operations were
stored in underground double-sheli (DST) and single-shell tanks (SST). The wastes have been treated w0
reduce volume and to remove some of the radionuclides (Westinghouse Hanford Company. 1993a.
pp. ES-i and 1-1). In managing Hanford Site tank ..astes. high-level radioactive waste (HLW) is
considered 1 be “._.those aqueous wastes resulting from the operation of the first cycle solvent extraction
system. ar equivalent, and the concentrated wastes from subsequent extraction cycles. or equivalent, in a
facility for reprocessing irradiated reactor fuel” (Nuclear Regulatory Commission. 1956). The Nuclear
Regulatory Commission (NRC) has regulatory respongibility for disposal of HLW generated at Hanford.
but does not have authority for regulating disposal of U.S. Department of Energy (DOE) low-level
radioactive waste (LLW) from thas site (Westinghouse Hanford Company, 19962, p. 2-1).

Io September 1988, the DOE proposed a management plan for the Hanford DST wastes during a meeting
with NRC staff. This pian incorporated the prefetred alternative in the Environmental Impact Statement
for the Disposal of Hanford Defense, High-Level. Transuranic, and Tank Wastes (U.S. Department of
Energy. 1987). The plan addressed only the waste in the DSTs. and required removal of *'Cs from
neutralized cusvent acid wasie and complexant concentration waste supernatants. Transur = wastes (TRU)
were also to be ramoved from the nenralized cladding removal waste and from the plutonium finishing
plant siudges. The wastes from liquid remaining afier removal of these radionuclides were to be solidified
as a grout for disposal in near-susface vaults. SST wastes were not addressed in this 1988 plan, since the
DOE required further study on appropriste means for their disposal (Westinghouse Hanford Company,
19962, p. ES-i). The plan also proposed developing 2 DOE/NRC consensus on 2 source-based approach
1o classification of the wastes (Bell, 1988).

In response to the 1988 DOE plan for management of DST wastes, the NRC provided general concurrence
and offered comments intended to improve the Hanford Site tank waste management and classification.
Thesc comuments (i) recommended disregarding specific individual waste streams based on radionuclide
activity rather than on volume as had been recommended by the DOE, (iii) provided improved criteria for
classification of waste as incidental, (ii}) requested an opportunity to review the characteristics of specific
tank wastes prior to grouting, and (iv) rejected 3 DOE suggestion to establish a DDE/NRC task force to
develop a nisk-based definition for HLW. Concerned that the proposed DOE plan would require a tank-by-
tank waste classification effort. the NRC stalf suggesizd an altemnative approach using a material balance
of the tank wastes at Hanford Site ang the cxisting source-based definition of HLW. With this

if the DOE could demonstrate that 3t Jeast 90 percent (the largest practical amount) of the first cycle
solvent extracuon wastes had ueen removed, the NRC would concur that the residual smail fraction of
moderately radicactive material would not be subject to NRC licensing and could be disposed by the DOE
onse o pear-surface vaults. The NRC response also included criteria for classifying decontaminated salts
as incidental wastes (Bell, 1988).

In March 1989, the DOE completed the material balance recommended by the NRC and reported the
results. The material balance indicated that only 3-3 percent of the key radionuclides estimated to be in
the DST wastes would be incorporated in the grouted waste. According to the DOE analysis, all of these
wastes would be Class C or less as defmed in 10 CFR Pant 61 (Nuclear Regulatory Commission, 1982a).
The DOE also proposed removing additional *'Cs o reduce the grouted portion of the key radionuclides
to 2-3 percent of the DST radioactive wastes. In response w an NRC concem that the grouted vaults
would contain more Class C wasee than other similar facilities. the DOE noted that multiple barriers and
the well-established mnstituuonal controls at the Hanford Site would provide mitigation of the effects of
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the large wasie quantity. In conclusion. the DOE saied ¢t the masmal talunce demonstrated tat residual
radionuclides were not HLW and therefore not subject 10 NRC licensing (Rizzo. 1989). In Septermber
1989. the NRC concicred that the low-activity waste (LA} fraction vesulting from processing the DST
wastes as proposed in the DOE waste management plan could be considered incidental LLW and could
be disposed in a grout facility not subject to NRC licensing (Bemero, 1989).

Subsequent 1o these activities, Washingion State and others petitioned for a rulemaking that would
establish 3 procedural framework for determining classification of Hanford Site tank wastes (Husseman.
1990). This pettion was ultimaely denied (Nuclear Regulatory Commission, 1993). The discussion of the
standard for waste classification in the denial includes the NRC conclusion that “any radicactive material
from the DSTs taat is deposited in the growt facility would not be high-level waste subject to NRC
ticensing jurisdiction.” These wastes would be *...'incidental’ wastes because of DOE assurances that they:
(1) have been processed (or will be further processed) to remove key radionuclides to the maximum exzent
that is technically and economically practical: (2) will be incorporated in a solid physical form at 2
concentrauon that does not exceed the applicable concentration limits for Class C Jow level waste as set
out in 10 CFR Part 61; and (3) are 10 be managed, pursuant to the Atomic Energy Act, so that safety
requirements comparable 10 the performance objectives set out in 10 CFR Pan 6] are satisfied” (Nuclear
Regulatory Commission, 1993). These three criteria were transmitted by letter to the DOE with the
direction that they be considered in any re-cvaluation of tank waste remediation options by the DOE
(Bemero, 1993).

Subsequeni 1o development of the pian for processing DST wastes. DOE determined that it is possible to
process SST waste in the same manner (Washington State Deparument of Ecology et al., 1994). Concerns
about the suitability of grout as a waste form have resulted in decision to use a viwification or
solidification process \ Westinghouse Hanford Company, 1996a, p. 2-4). More recently, DOE has decided
that the waste eaonen: and immobilization will be privatized. and the selected private contactors will
define the processes for waste treatment and immobilization in their proposals. The associated facilities
will be contractoc awned and oparated (Kinzer, 1996). Contract specifications for these private contractors
(U.S. Depanment of Energy. 1996a.b) require that radionuclide separation processes and the immobilized
waste form be consistent with the techinical basis provided in Revision 2 10 Technical Basis for
Classification of Low-Activity Waste Fractior. from Hanford Site Tanks for the Tank Waste Remediation
System (Westinghouse Hanford Company, 19963); hereafter referred to as the Technical Basis Repont
(TBR). The DOE nowes that the radicactivity remaining in the LAW fraction from all 177 SSTs md DSTs
(if th» conmactors can meet the specifications) will be less than tha initially proposed for the LAW
fracton from the DSTs (Kinzer, 1996). 1n consideration of this activity level, and noting that the NRC
previously concurred in classifying the DST LAW fraction as incidental waste, the DOE has requested that
the NRC concur that the combined DST and SST LAW fractions be considered incidental waste. The DOE
also has requesied that this waste be disposed onsite in a solidified form not subject to NRC licensing
authonity (Kinzer, 1996).

This repon provides a Center for Nuclear Waste Regulatory Analyses (CNWRA) assessment of the DOE
TBR. It includes the assumptions that must be met for the NRC to accepr the DOE proposal for
classification of DST and SST LAW fractions as incidental waste, Section 2 evaluates the DOE
characierization of the Hanford Sile tank wastes provided in the TBR. considering other publisted data
on tank wastes. Secuons 3. 4, and 5 assess compliance with the three NRC-specified criteria for
classification of the LAW fraction as incidental waste, Section 6 summarizes conclusions, and section 7
provides references. Uncertamnties regarding the Hanford tank waste inventory are outlined in Appendix A.
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2 EVALUATION OF THE CHARAC1ERIZATION OF THE
HANFORD SITE TANK WASTES

21  DISCUSSION

Processing of istadiated nuclear fuel at the Hanford Site began in 1944. The resulting liquid
radioactive and hazardous chemical wastes from several different waste streams were subjected o a variety
of treatment processes. Also, the wastes have been concentrated to reduce volume and have Leen mixed
in 177 DSTs and SSTs. Availabie records do not accurately trace the sources. quantities, and cusrent
locations of the radionuclides {Westinghouse Hanford Company, 1996a, pp. 1-1; Rizzo, 1989, enclosure
1. p. 4). Consequently, there is uncertainty in the characterization of the constituents and quantities of the
wastes in each of the tanks. However, the DOE is confident that the quantities of radionuclides used o
support the TBR represent an upper bound.' Specific evaluations of individual radionuclide uncertainties
are provided in appendix A (reproduced from the TER).

Figure 2-1. reproduced from the TBR (Westinghouse Hanford Company, 199€a. p. 3-2,
figure 3-1), provides the estim; .. material balance for the Hanford Site tank waste radionuclide inventory,
Figure 2-! indicatzs that 243 MCi of the original tank waste radionuclide content of 422 MCi will have
decayed by the year 1999, This value reflects the relatively short half lives of '*Cs and *Sr. The material
balance aiso indicates that approximately 87 MCi are accounted for as (i) leaks or deliberate discharges.
(i} cncapsulation of 'Cs and *™Sr, (iii) other offsite shipments, or (iv) residual tank inventories. The
remaining 91.6 MCi consists of 55.6 MCi insoluble wasie to be disposed in a geologic repository as HLW
and 36 MCi that comprises the solubie radionuclides that will be further treated to produce what DOE
proposes to classify as incidental waste. This 36 MCi contains most of the '7'Cs and ®™Tc and almost all
of the ™Se. '], “C, and *H (Westinghouse Haaford Company, 1996a. p. 4-1). After further treamment,
8.5 MCi will remain as incidental waste with 27.5 MCi deing added to the HLW stream.

The tank wase inventory for selected radionuclides (decayed 1o December 31, 1999) that formed
the basis for the material balance used data from the Integrated Data Base Report—1994 (US. Department
of Energy. 1994a). In table 2-1, values of total tank waste inventory are compared for ®Sr, '*'Cs, *T¢, and
TRU taken from the TBR (Westinghouse Hanford Company, 1996a, p. 3-3, Table 3-1), from Shelton
{1995). and from Goldberg and Guberzki (1995). Values from the different references are consistent.
except for the TRU inventory. The TRU inventory value in the TBR is lower by 63 percent when
compared 16 Shelton (1995) and 10 Goldberg an® Guberski (1995)—most likely because **Am was not
included in the TRU inventory listed in the TBR. However, the difference in the total radionuclide
inventory is within the unceruinties recorded in the reported values. The effect of a larger value for the
TRU inventory will be addressed in section 4. This comparison indicates that various sources of tank
wastz inventory data are consistent. All inventories used for the comparison were compiled by DOE
congactors. No non-DOE sources of Hanford Site tank waste inventory are known to be available.

' Dunng brefings 1o the NRC and CNWRA staffs &t the DOE facilities m Richland. Weshingion, January 15. 1997, Mr. D
Wadnch o 1nd that alihough mdividual LDk veonss may be uncenan, the ial radionuclide mventory a the matenal baiance
used 10 develop the TDR 15 coasidered 1o adequately represent be upper bound.
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Table 2.1. Comparison of Hanford Site tank waste radionu-lide inventory data

Total (Double- and Single-Shell) Tank Waste Inventory, MCi |
{(decayed to December 31, 1999)
; Technical Basis
i  Radionuclide Report Shelton, 1995 | Goldberg and Guberski, 1995
S 54.1 536 53.7 |
V'Cs 34.4 349 34.9 |
~Tc 00321 0.0321 0.0321 |
| TRU 0.131 0.214 0213 |
{  ToTaL $8.66 28.75 88.85
i -]

2.2 ASSUMPTIONS

Following are the assumptions made in assessing the TBR waste characterization.

Hanford Site tank wasie inventories used for the material balance in the TBR are
representative of the upper bound of these inventories, given the uncertainties in existing
records of tank conients.

If continuing characterization of tank wastes results in a determination that radionuclide
inventory values should be significantdy increased. classification of the wastes will be
re-evaluated.

If waste classification must be re-evaluated in response to increases in the estimated
inventory. privatization contruct specifications for the waste form will continue to require that
all solidified waste be classified as Class C or less as defined in 10 CFR Pan 61.

Any re-evaiuation of wasic classification in response to increased estimates of tank
inventories will be conducted using the three criteria currently defined or other criteria
concurred in by the NRC staff.

23  CONCLUSION

The material balance used for the TBR is consistent with available records and models of tank
waste radionuclide inventorizs.



3 EVALUATION OF COMPLIANCE “VITH CRITERION ONE

WASTES HAVE BEEN PROCESSED (OR WILL BE FURTHER
PROCESSED) TO THE MAXIMUM EXTENT THAT IS TECHNICALLY
AND ECONOMICALLY PRACTICAL

31 DISCUSSION

The NRC provided initial guidance to the DOE on classification and disposal of incidental waste
from DSTs in a letter from M., Bell to RE. Gerton (1935). This guidance stated *...we suggest that DOE
anempt an overall material balance of HLW at the Hanford Site using the source-based meaning of HLW.
...Under this approach, if DOE could demonstrate that the largest practical amount of the total site ctivity
atributable to ‘first-cycle solvent extraction’ wastes has been segregated for disposal as HLW, then the
NRC would view the residual as a non-HLW. We would anticipate that at least 90 percent of the activity
would have been separated in this way. Thus. if it can be shown that DOE has processed the waste with
the intent to dispose of the HLW in a repository or other appropriate licensed facility, leaving behind only
a small fraction of only moderately radioactive material, then the goals stated in 10 CFR Pant 50
zppendix F and incorporated . . Jic Encrgy Reorganization Act would have been satisfied: and the disposal
of the residual would accordingly not be subject to NRC licensing (Bell, 1988)."

: In response to this cited NRC 1988 guidance. DOE conducted a radionuclide balance and
concluded that 3-5 percent of the key radionuclides that entered the tanks would be disposed as LLW in
near-surface vaults. DOE propesed additional radionuclide removal that would reduce this value to
2-3 percent of the key radionuclides. The classification of this waste would be Class C or less (Rizzo.
1989). The NRC concurred that if the DOE processed the waste in this manner. the low-activity fraction
wottld not be considered HLW., In forwarding this concurrence. the NRC noted similar evalustions made
for incidental wastes at the West Valley Demoustration Project and the Savannah River Site, and
acknowledged the complications resulting from mixing various waste sources at the Hanford Site. The
NRC also noted that the Hanford Site waste material balance was based on estimates from computer
models and that actual samples taken prior to solidification would be used to confirm waste inventories
{Bemero. 1989).

In forwarding to the DOE its denial of a rulemaking petition from Washington and Oregon on
the subje :t of radioactive wastc classification. the NRC stated that key radionuclide removal must be
completed to the maximum extent technically ¢4 economically practical (Bemero, 1993). In so doing,

the NRC did not rescind its concurrence in the DOE plan for oasite disposal of the LAW fraction for DST
wastes.

As shown in figure 2-1 of this report. $1.6 MCi comprises the Hanford Site tank waste inventory
that will be processed for disposal as HLW or LLW. Approximately 99.9 percent of this waste is "*'Cs
or *St. Initially, a simple solids-liquids separation will be performed on this waste 1o yield a low-activity
liquid fraction containing the bulk of the nonradioactive materials. including about 3 percent solids
carryover, and a high-activity {raction containing most of the solids. This solids-liquids separation process
is expected to be relatively simple 1o complete and will remove approximately 55.6 MCi. consisting
primarily of *Sr and TRU radionuclides (Westinghouse Hanford Company. 1996a, pp 3-2. 4-1. 4.2).
Chapter 5 of the TBR concludes that. with the additional selective removal of transuranic wastes from
three complexant concentrate tanks. and single-cycie ion exchange removal of **’Cs from certain wastes.
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the waste concentrations presented in the Supernatant Inventory after Premreamment column of table 3-1
{reproduced from the TBR) (Westinghouse Hanford Company, 1996a. p. 5-2. table 5-2), are those to be
incorporated in the incidental waste.' The evaluation of the DOE assessmem of economic and technical
practicality for radionuclide removal processes was made using available references and conuidering the
subjectivity of the analyses in the TBR?

Table 3-1. Solidified waste radionuclide concentrations after supernatant separations versus
10 CFR Part 61 limits

Average

Supernatant Concentration
In .mtory alter in Low.
" Pretreatment® Activity Waste Limit Limit Liemit
| Radionuclide (Cum”) . Glass (Cism"™

§ inventories (soluble and insoluble fractions) are incorporatcd into the immobilized low-activity
H wdslc.

| *The sum of the fractions rule for mixwres of radionuclides has been applied.
| “The low-acuvity waste volume is estimated to be 158,000 m’ of glass,

' The cotumn tiled Supematant Inveatory alter Pretresunent mciudes dissolved species @ existing tnk supernstant digsotved
salt cake. and Liquids from treaument of studge (Wenmghouse Hanford Compeny, 1996a. p. 3-1)

* Durng bnefings i the NRC and CNWRA staffs at tbe DOE facilities w Richland, Washmygion. Jsauary 15, 1957, M. D.

Wainch. 1z response 1o & zogument that relevant reference matenals bad pot yet bean obiaped by the reviewers, toied that the
assessmenis of economue and techmical pracucality were somewhat subjecuve
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The TBR siaies that “economic practicality is determined by the total life-cycle cost per curie
removed” and that “the economically practical limit is selected...as the point where additional removal
costs increase significandy” (Westinghouse Hanford Company, 1996a. p. 2-9). However, the TBR
examines only one of the key radionuclides. '7'Cs. with respect to these criteria: 2 cost per curie removed
curve is provided only for *’Cs (Westinghouse Hanford Company. 1996a. n. 4-7). The TBR examined
the economic practicality of radionuclide removal processes only if they were determined to be technicaily
pracucal. Processes were determined 1o be technically practical only if they had been tested on a plant
scale or cxhibited a high probability of success (Westinghouse Hanford Company. 1956a, pp. 2-7, 2-9).

The TBR did not consider duplicative costs. Chapter 4 of the TBR examines removal of ''Cs,
#Tc. and "Se through volatilization as an inwinsic part of the vitrification process. In each case. the TBR
concludes that such volatilization is technically impractical because the process has not been demonstrated
3l a plant scale [this is consistent with the definition of technical practicality used in the TBR
(Westinghouse Hanford Company. 1996a. p. 2-7)]. Consequenuy, no economic analysis is provided for
this process. However, section BS.0 of the report assesses the cost of *Se removal through volatilization
as $1.00 per Ci. Considering this Jow cost compared to other radionuclide removal processes, further
ecamination of volatilization as a radionuclide removal technique might be appropriate, and the costs could
be distribuyted among relevant radionuclides.

Table 3-2 has been reproduced in pun from the TBR (Westinghouse Hanford Company. 19963,
p. 4-26. wble 4-4). An examination of the cost per curie column from table 3-2 indicates that some
removal opuons considered not economically practical have costs very close 10 others deemed
cconomically practical. For example, costs for hydroxide precipitation for TRU and *Sr, evaluated s
being economically practical, are higher than those for one category of single-cycle cation ion exchange,
which is viewed as being economically impractical. No criteria are provided for evaluating these economic
practicality judgments or costs, other than for ¥'Cs.

There was limited reference material available for assessing DOE evaluations of economic and
technical pracuicality, However, the DOE is allowing the privatization contractors tlexibility in selection
of radionuclide removal and weatnent processes o long as solidified product specifications and
pertormance objectives are met.” These contract specifications (U.S. Depaniment of Energy, 1996a.b)
require that the solidified product radionuclide concentrations meet Class C or less requirements as defined
in 10 CFR Par 61 (Nucicar Regulatory Commission, 1982a) and as described in the Branch Technical
Position on Concentration Averaging and Encapsulation (Nuclear Regulatory Commission, 1995},

' Dunng briefiogs 1o e NRC and CNWRA stalfs at the DOE facilities in Richland, Washingron, Januaty 15. 1997, the DOE
staff sated that the Tank 'Vaste Remedhation System pnvauzalion contractors had the optica 1o select radionuclide removal and
rEsument pracecures 3o loug 83 the sahdified product met the contract specifications.

* Caotract specification 2. immobilized Low-Activity Waste (TLAW), Product Requirement 2.2.2.8 for both privauzauon
castracts sues “The radioouchide concentrsiion of the [LAW form sball be fess than Class € limits &y defined in 10 CFR 61.55
wd 13 descnbed 8 Branch Technical Posuon on Concentranon Averaging and Encepsulation. In sddition, the sverage
crmcentrauons of " Cenum '7Cs) “Siwaouum (*Sr). sad ™Te shall be limited as follows: 'Cs < 3 Cim®. ™St < 20 Cvm’. and
"Tc <03 Cum’ The average concenwaucms shall be calculaed by sdding e inventones of each of the shove radionuchides
m the puckages that bave been presentad 10 date for sccepumce and dividing by the total volume of waste in these packages.”

} Contract specifications 4. 5. and 6 {''Cs. ™Tc. and ®Sr and TRU) state that for these spacific radionuchdes. “The contractor
sball dewermme the degrec of. removal required 10 comply with the requuements of specilication 2. Immobilized Low-Actviry
Yasie” 33 discussed 1o foomoie 3
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Table 3-2. Summary of cosis for technically practical radionuclide removal technology options

Technically Practical
Technology Option Economically Practical
i Single-Cycle Cation lon
Exchange, Selective Removal
§ ("'Cs concentrations >0.05
CvL)
t Single Cycle Cation lon
§ Exchange, Selective Removal
| (‘”Cs concentrations <0.05
§ CVL)

Single Cycle Cation lon

¥ Exchange

Second Cycle Cation fon
Exchange

Hydroxide Precipitation for

- TRU and ®Sz, Selective
Treamment
Ferric Hydroxide Precipitation
for TRU and *Sr, Selective
Treatment

Solvent Extraction. TRUEX,
PUREX

The CNWRA reviewers cxamined the radionuclide removal processes discussion in chapter 4
of the TBR in conjunction with the Tank Waste Remediation Process Flowsheet (Orme. 1995). This
examination supports the conclusion that the TBR presents a reasonable assessment of the types of
processes available to conduct radionuclide remnval. Tae radionuclide removal processes examined in the
TBR. in conjuncuon with the process flowsheet and the requirements of the privatization contract provide
3 substantial framework for economical, technically practical radionuclide removal.

- Both DST and SST wastes are considered in the TBR waste management plan. Table 3-3 {taken
from the TBR (Westinghouse Hanford Company, 199Ga, p. 5-4, table 5-3)} reflects that the DOE plan to
process both SST and DST wasws, including additional radionuciide removal after prereatment. will result
in a smaller waste volume with 3 total Curie content near the low end of the range previously proposed
for only the DST wastes. This revised Curie content (8.5 MCi) represents approximately 2 percent of the
estimated activity generated at the Hanford Site (8.5 MCi/422 MCi x 100% = 2.01%). If the original total
wasie inventory is decayed until the 1999, the 8.5 MCi represents approximately 5 percent of the
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.smaining inventory (8.5 MCV179 MCi x 100% = 4.74%). ~his value is consistent with the NRC
requirement that at least 90 percent of the activity be removed (Bzll, 1988).

Table 3.3. Comparison of previous and proposed determinations of Hanford Site tank waste
classification™

Previous NRC
‘ _ Determination®
| Scope. Numer of waste tanks 28 DST 28 DSTs and 149 SSTs
LAW form S Grout Glass
§ LAW volume, m’ 233,000 158,000
E Radionuclides in LAW (MCi) ,
| s 6107 s
| 7St lio8 3.4 |
Transuranics 0.002 1o 0.01 0.01 1
"rc 0016 10 0.028 <0.05° |
»Sc - <0.001
e 0.0027 <0.0053
1y 0.000033 <.000051
'H - <001
Uranium
Total (without daughters)

| — = No value established

g ‘Decay dawe December 31, 1995

k "Decay date December 31, 1999

§ “‘And as required by the performance assessment

3.2 ASSUMPTIONS
The following assumptions were made in assessing compliance with Criterion One.
« Results of the DOE assessments of the technical and economic practicaliues of radionuclice

removal processes tor the Hanford Site tank wastes represent a reasonable effort 10 perform
such assessments. considering inherent subjectivity.



« Privatization contract specifications provide flexibility in use of radionuclide removal
processes consistent with producing a waste forr wiat would be classified as Class C or less.

« A LAW fraction from processing both DST and SST wastes that results in a lower waste
volume and total waste activity at the lower end of the range previously expected considering
only the DSTs, supports a determination that radionuclide removal would be completed to
the extent technically and cconomically practical. consistent with the same determination
made by the NRC in 1989 for the DST wases.

33 CONCLUSION
Critetion One for classifying the Hanford Site LAW fraction as incidental wasie will be met if

a wastc management plan similar w the one presented in the TBR is placed in effect and if privatization
contractors meet the contract waste form specifications.
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4 EVALUATION OF COMPLIANCE WITH CRITERION TWO

WASTES WILL BE INCORPORATED IN A SOLID PHYSICAL FORM
AT A CONCENTRATION THAT DOES NOT EXCEED THE
APPLICABLE LIMITS FOR CLASS C LOW-LEVEL WASTE AS SET
OUT IN 10 CFR PART 61

41  DISCUSSION

Table 3-3 meﬁkfmmm.mmnmﬁmtof@'m
inventory is comect, table 3-1 indicates that the waste form will comply with 10 CFR Part 61 requirements
for Class C waste or less,

In section 2, the CNWRA reviewers examined the validity of the waste inventory as presented
in the TBR. This examination indicated that the TBR may have underestimated the quantity of TRU
radionuclides by a factor of about 63 percent compared to other assessments of the radionuclide inventory.
Assuming that the waste form would comain 63 percent more TRU than indicated in table 3-1, the average
TRU concentration in LAW glass would increase to approximately 41 nCi/g (1.63 x 25 nCl/g), at least
& facvor of two fess than the Class C fimit

Privauzation contract specifications require that the radionuclide concentration in the JLAW form
be less thar Class C limits (Kinzer. 1996: U.S. Department of Energy. 1996a.b).! If the quantities of the
radionuclides in the inventory are within reasonable bounds of those estimawd in the TBR. and if the
privauzation contractors can meet the contract specifications, then Criterion Two will be met

42 ASSUMPTIONS
The following assumptions were made in assessing compliance with Criterion Two.

« The radionuclide inventory has been adequately characterized in the TBR (this issue was
evaluated in section 2.1). If the inventory is found to be significantly larger, the NRC will
re-evaluate its determination of waste classification.

= Privatzation contraciors will be able to produce a waste form comglying with contract
specifications that require that the solidified product meets the limits for Class C waste or
less as detined in 10 CFR Pant 61. If privatizar ) contractors are unable to meet waste form
contract specificatic..s. the NRC will re-cvaluate its determination of waste form
classification.

' Contrart specificauon 1. immobihized Low-Acuvity Waste (ILAW), Prod <t Requiremsent 2.2.2 8 for both privauzation
sonuacts sustes ~The radiamuclde concenuraton of the L AW Sorm shall be jess than Clazs C liouis as dafined m 10 CFR 61.55
aod ax descnbed W Branck Technical Poswon on Concemiration Averoging and Emcapsulanon. ln addition. the sverage
concentravous of PCesmm ('Cs) “Swoouum ®Sr). and ®Te shall be Lumsed as follows: 'Cs < 3 Cim’. ™Se < 20CiVm’. 1nd
"Ic < 0.3 Cum’ The average concenirauons shall be calculsed by adding e wvenlones of exch of the ~ove radicmuclides
w the packages that have been preseated 10 datc for accepimce and dividing by the 10wl volume of wasie . these packages

44



43  CONCLUSIONS

Criterion Two for classifying the Han
wasle inveniory estimaies are reasonably accurate

form specifications.

ford Sitz LAW fracuon as incidental waste will be met if
and if privatization contractors meet the contract waste
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5 EVALUATION OF COMPLIANCE WirH CRITERION THREE

WASTES ARE TO BE MANAGED. PURSUANT TO THE ATOMIC
ENERGY ACT, SO THAT SAFETY REQUIREMENTS COMPARABLE
TO THE PERFORMANCE OBJECTIVES SET OUT IN 10 CFR PART 61
ARE SATISFIED

5.1 DISCUSSION

The DOE requirements for LLW disposal ar+ presented in DOE Order 5820.2A Radioactive
Waste Management. chapter 111, section 3.a (U.S. Departnent of Encrgy, 1988). The NRC performance
objectives in 10 CFR Part 61 arc at §61.40 through §61.44 (Nuclear Regulatory Commission, 1982a).

Appendix D of the TBK contains 2 DOE comparison of the performance requirements from DOE
Order 5820.2A and 10 CFR Part 61. This comparison also incorporates the results of Hanford Low-Level
Tank Waste Interim Performance Assessment {IPA) (Westinghouse Hanford Company, 1996b) and
Performance Oojectives of the Tank Wasie Remediation Sysiem Low-Level Waste Disposal Program
(Westinghouse Hanford Comp.ay, 1996¢). [n the latter document, DOE assesses LLW disposal facility
performance objectives from DOE. the U.S. Environmental Protection Agency, NRC. and Wachington
State regulations. This assessment indicates that the pesformance objectives contained in DOE Order
5820.2A are comvarable to the requirements of these other agencies, The TBR notes that the performance
objectives fror. OE Order 5820.2A were sent to members of the Hanfora Advisory Board and that the
resulting comments required no changes 1o the performance objectives. (Westinghouse Hanford Company.
1996a. appendix D). CNWRA reviewers conducted an independent assessment of the comparability of
performance objectives from DOE Order 5820.2A and 10 CFR Parn 61. This assessment is described in
the following subsection.

5.1.1  Assessment of the Comparability of Nuclear Regulatory Commission and U.S.
Department of Energy Low-Level Waste Disposal Site Performance
Objectives

In addition to the performance objectives a1 §61.40 through §61.44, 10 CFR Pan 6! includes
several prescriptive technical requurements that are intended to help ensure that the performance objectives
are met. 1aese technical requirements are specified in Subpart D of 10 CFR Pant 61 and include
requirements for (i) disposal site design. §61.51; (ii) wastz classification, §61.55; and (iii) instittional
ownership and controi, §61.59.

Taken togetier, the technical requirements establish a system that is intended 0 provide
long-term disposal with reasenable assurance of meeting the performance objectives of Subpart C. No
single element of the system is assumad to be sufficient t provide assurance that the performance
objectives are realized for near surface land disposal facilities, and it is unlikely that the performance
objectives can be met if the facility is significantly deficient with respect 10 any one clement of the
technical requirements. In the 10 CFR Pant 61 framework for LLW disposal, it is the combination of
technical requirements that reasonably assures that the performance objectives will be met

DOE performance objecuves and tcchnical requirements for LLW disposal contained in
chaprer {1 of DOE Order 5820.2A include requirements for (i) protection of public heaith and safety in
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accordance with standards specified in applicable EH Orders and othet DOE orders. (ii) protection of the
public from releases of radioactive material. (iii) protectiop of inadvenent intruders, and (iv) protection
of groundwater resources. DOE Ocder 5820.2A chapier Il also contans various supporting techmical
requirements addressing factors such as (i) waste form requirements. 3.i.(5); (i) site selection criteria.
3.5.47Y: (iii) facility and site design, 3.i.(8); (iv) operations, 3.i.(9); (v) closure and post closure operations,
3.5.(j): and (vi) environmental monitoring, 3.i.(k).

10 CFR Pant 61 is primarily a performance-based regulation. and the technical requirements of
Subpart D contnibute 10 establish an integrated system that addresses all parameters that can affect facility
performance. The DOE LLW disposal requirements are not as explicitly integrawed. and DOE
Order 5820.2A covers other aspects of LLW management in addition to disposal. The DOE system relies
on the resuits of performance assessments (0 determine the factors requiring adjustment to meet the
performance objectives. These factors can include waste forms, waste classification, and facility design.
Although the NRC framework provides the ability to make simi'ar adjustments based on results of
perfonmance assessments, the requirements of Subpart D of 10 CFR Part 6] independentdy provide some
degree of assurance that the facility will meet the performance objectives of Subparnt C.

'Following are comparisons and evaluations of performance objectives and requirements from
10 CFR Pan 61 with corresponding requirements from DOE Order 5820.2A.

(1) 10 CFR 61.40 “General Requirement Land disposal facilities must be sited, designed.
operaied, closed. and controlled after closure so that rcasonable assurance exists that
exposures 1o humans arc within the limits established in the performance objectives in §§
61.41 through 61.44.

DOE 582024, T113.4.1). "Protect health and safety in accordance with standards
specified in applicable EH Orders and other DOE orders.”

Comparison

The NRC statement is more prescriptive in requiring that specific facility lifecycle
parameters be examined to provide reasonable assurance that performance objectives will
be met. However. -oth documents require conformity with standards to protect public
health and satety.

Evalustion
These requircments are comparable.

2> 10 CFR 61.41 “Protection of the general population from releases of radioactivity.
Concentrations of radioactive material which may be released 10 the general environment
io groundwater, swrface water, air soil. plants, or animals must not cesult in ap annual
dose exceeding an equivalent of 25 mrems 1o the whole body, 75 mrems 10 the thyroid,
and 25 mrems to any other organ of any member of the public. Reasonable effont shouid
be made o maintain releases of radivactivity in efffuents 1o the general environment as
low as reasonably achievable.”



3

The 25 mrenvyr limit applies throughout tne operating and post-closure periods of a
disposal facility. The other radiologicai control limits of 10 CFR Pan 20 (Nuciear
Regulatory Commission. 1991) apply during facility operation, except for the 25 mrem
limit from the pathways defined above.

DOE 5820.2A, [11.3.2.(2). "Assure that external exposure to the waste and concentratiuns
of radioactive material which may be released into surface water, groundwaler, soil, plants
and animals results in an effective dose equivalent that does not exceed 25 mremvyr to
any member of the public. Releases to the atmosphere shall meet the requirements of
40 CFR 61. Reasouable effort should be made to maintain releases of radioactivity in
effiuents to the general environment as low as is reasonably achievable.”

Comparison

10 CFR 61.41 requirements for protection of the public from releases to the general
environment and DOE performance objective 5280.2A I11.3.2.(2) are essentially equivalent
for most release pathways. However. the DOE requirement is stated in more current dose
measurement standards of cffective dose eqrivalent rather than whole bovt-- ose.

10 CFR 61.41 does not specify meeting National Emission Standards for Huzardous Air
Pollutants (NESHAPS) atmospheric release limits promulgated by EPA in 40 CFR Part 61
{U.S. Environmental Protection Agency, 1989). NRC bhas a “constraint level” of
10 mrenvyr for air emissions from NRC licensed facilities in 10 CFR Part 20. The
constraint level is viewed as a means of implementing as low as reasonably achievable
{ALARA) requirements.

Both DOE and NRC imposs ALARA requirements.
Evaluation

Considering that the release limit objectives of the two agencies arc essentially equivalent
for most pathways. and that the air emissions limit in the DOE objective is consistent with
NRC constraints for operating facilities. these performance objectives are comparable.

10 CFR 61.42 “Protection of incividuals from inadvertent intrusion. Design, operation.
and closure of the land disposal facility must ensure protection of any individual
inadvericndy intruding into the disposal site and occupying the site or contacting the
waste at any ume atter active instirutional controls over the disposal site are removed.”

Although a paruiculas dose limit is not specified in this performance objective. compliance
with the technical requirements of 10 CFR Part 61 and, in particular, with the
classification systzm of 10 CFR 61.55. is considered to provide adequate protection to
intruders at 2 near surface land disposal facility. In the draft environmental impact
stazement for the 10 CFR Pan 61 rulemaking (Nuclear Regulatory Commission, 1981).
NRC used a 50" mrem/yr dose limit to an inadvertent intuder w establish the
concenmation limits and other aspects of the waste classification system. In addition.
10 CFR Part 61 does not specify a time limit for institutional controls in the performance
objectives. but does require in 10 CFR 61.5%(b) that “...institutional controls may not be
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relied upon for more than 100 vears following transfer of contro! of the disposal site to
the owner.”

DOE 5820.2A. H1.3.2.03). “Assure that the commined effective dose equivalents received
by individuals who inadveriently may intrude into the facility afier the loss of active
institutional control (100 years) will not exceed 100 mrem/yr for continuous exposure of
500 mrem for a single acute exposure.”

Comparison

The requirements for intruder protection are similar. Although the NRC classification
system is based on a 500 mrem/yr intruder exposure limit. the corresponding 10 CFR Pan
6! performance objective does not specify a dose limit.

The DOE performance objective expliciy staies a 100 mremv/yr limit for continuous
exposure and a SO0 mrem iimit for a single acute exposure. These limits are consistent
with and more conservative than the intemt of (G CFR Part 61. The DOE limits for
inwuders are also consistent with current NRC cadiation protection standards in
10 CFR 20.130) for dose limits to individual members of the public (Nuclear Regulatory
Commission, 1991).

Evaluation

The DOE acute exposure limit of 500 mrem (o an intruder is more conservative than the
basis for 10 CFR Par 61.

DOE Order 5820.2A does not incorporate a waste classification system such as that in
10 CFR 61.55. However. the specification of intruder dose limits in the DOE performance
objectives would likely cause the activity concentration limits of any waste classification
system derived from a site cpecific performance assessment to be controlied 10 levels
similar 10 those contained in NRC regulations.

10 CFR 6143 "Protection of individuals during operations. Operations at the land
disposal facility must be conducted in compliance with the standards for radiation
protection set out in Part 20 of this chapter, except for releases of radioactiviry in effluents
from the land disposal facility. which shall be governed by §61.4! of this part. Every
reasonable effort shall be made to maintain radiation exposures as jow as reasonably
This performance objective applies 10 both the public and 10 LLW disposal facility
workers. No performance objective is specified in DOE Order 5820.2A that corresponds
10 this NRC performance objective with respect to protection of workers (Westinghouse
Hanford Company. 19964, p. D-6;.

Comparison

DOE Order 5820.2A performance objectives do not explicitly establish requirements for
projection of workers and the gencral public during facility operations. NRC invokes the
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radiation protection standards of 10 CFR Part 2C Nuciear Regulatory Commission. 1991)
{except that the more reswrictive 25 mrem/yr limit «* 10 CFR Part 61 applies for
radionuclide releases) as an explicit disposal facility performance objective.

DOE 5820.2A provides in II1.3.1.(9) that, “Field organizations shall develop and
implement operating procedures for low-level waste disposal facilities that protect the
environment. health and safety of the public.”

Requirements for LLW disposal should make clear the distinction between operating and
post-operating phases. Radiation exposures during operations (handling, processing,
emplacement of waste, skyshine, cic.) could be significantly higher than for post-operating
conditions when the waste will be covered. Radiation protection standards applicable to
the public and radiation workers should be specified for the disposal facility operations
that are consistent with radiation protection standards that apply for other operating
facilities that impose similar risks. In general. these should be consistemt with 10 CFR Part
20 and with corresponding DOE Orders. A draft revision to DOE 5820.2A, (DOE
5820.2B (Department of Energy. 1994b)) proposes that these DOE orders be incorporated
into the perfor~ance objectives for LLW disposal (Westinghouse Hanford Companv,
1996¢c. pp. A-2. A-3). DOE should consider amending performance objectives in DOE
Order 5820.2A 1o explicitly incorporate radiation protection standards. The DOE plans to
address worker protection through the safety analysis report that will be prcpared for the
disposal system (Westinghouse Hanford Company, 1996b. n. 1-11; 1996c. p. 3).

Evaluation

Although DOE performance objectives are not cxplicit with respect to protection of
individuals during operations. the requirement for a disposal facility safety analysis report
should assure adequate worker protection and the performance objective can be considered
comparable,

10 CFR 61.44 “Suability of the disposal site after closure. Disposal facilities must be
sited. designed. used. operaied. and closed 0 achieve long-term stability of the disposal
site and to climinate to the cxient practicable the need for ongoing active maintenance of
the disposal site following closure so that only surveillance, monitoring, or minor
custodial care are required.”

The stability performance objective is consistent with a major premise of 10 CFR Pan 61
that the facility must be sited. designed. used, operated, and closed with the intention of
providing permanent disposal. A disposal facility should not require long-term
maintenance and care. Stabiity is panicularly important considesing the requirements in
10 CFR 61.59%(b) that “...institutional controls must not be relied upon for more than
100 years following transfer of control of the disposal site to the owner.”

No DOE performance objective corresponds 1o this NRC performance objective.

3-5



(6)

Comparison

DOE performance objectives do not include a requirement for long-term facility stability
as specified in 10 CFR 61.44. However. DOE has included some waste stability
requirements in 5820.2A.111.3.i.(5) and site stability coasiderations in
5820.2A 111.3.i.(TY{(d). respectively.

NRC notes that Jong-term stability is important (o meeting performance ovjectives in
several ways, including reducing (i) water infilration and the potential for migration.
(i) uncerainty and the need for long-term mainienance and care costs. (iii) likelihood and
results of inadvertent intrusion, and (iv) occupational exposures and potential off-site
releases in the event of an accident (Nuciear Regulatory Commission, 1982b).

The stability performance objective is supported by a number of specific techrical
requirements for near-surface disposal in 10 CFR 61.50. These include stability criteria
for avoiding site locations (i) that are susceptible to flooding [10 CFR 61.50(a)(5)]: (ii)
that have areas where upstream drainage could cause erosion or inundation of disposal
units (10 CFR 61.50(a)6)); (iii) that are susceptible to tectonic processes such as faulting,
folding. scismic activity, or volcanism [10 CFR 61.50(aX9)): and (iv} where there is
significant potential for surface peologic proccsses such as mass wasting, ¢rosion.
slumping, landslides. or weathering [10 CFR 61.50(a) 10)].

DOE Order 5820.2A. while referencing site suitability factors. does not provide these
same constraints and detailed guidance on site selection and suitability [DOE. 1988,
section I11.3.1(7)].

NRC Reguiatory Guide 4.19 (Nuciear Regulatory Commission, 1988) states that, “...NRC
staff considers the Jong-term contribution of the natural conditions of the site essential in
protzcung the general population against releases of radicactive material. The effectiveness
of other measures such as design features, waste form., waste packaging, and institutional
controls is assumed 10 decrease with time after site closure.”

Evaluation

Although 2 stability requirement is different in nature from other perfonnance objectives
that relate directly to protection of health and safery, stability is nonetheless imponant to
sitt performance. Assessments of performance need o incorporate site stability
evaluations. So long as DOE performance assessments for the LLW disposal facility
adequately evalvate processes affecting site stability, there is no need for DOE 1o
explicitly detine a site stability performance objectiva,

Groundwater Protection

NRC does not have a performance objective for groundwater protection, although
10 CFR 61.41 provides protection for groundwater resowrces.

DOE 5820.2A, 1113.a.44). “Protect grbundwaaer tesources. consistent with Federal. Staie
and local requirements.”
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Comparison

NRC has considered that the release limits of 10 CFR Part 61.41 adequately protect the
public and environment. EPA plans to promulgate a groundwater protection standard for
LLW disposal sites in its proposed regulation, 40 CFR Part 193 (Environmental Protection
Agency. 1994). NRC (Bemero. 1990) and DOE (Pelletier. 1991) have opposed the
issuance of a groundwater protection standard. However, the DOE performance objective
is consistent with the proposed 40 CFR Pant 193.

There is not a consensus among DOE. NRC, and the Environmental Protection Agency
on groundwater protection requirements. However. NRC (10 CFR 6).41) and DOE
[5820.2A, I11.3.2.(2)) both prescribe application of ALARA requirements 10 releases of
radioactivity in effluents to the general environment, including groundwater.

Evaluation

Although NRC has no specific performance objective for protection of groundwater, DOE
and NRC application of ALARA requirements regarding radioactive effluenrs will provide
protection of groundwater resources.

Summary of Evaluations

10 CFR Pan 6} presents a4 performance-based regulatory framework combined with several
prescriptive requirements considered imvortant 1 providing reasonable assurance that the performance
objectives can be achieved. DOE Order 5820.2A, Chapter III prescribes a more loosely structured
performance-based framework for LLW management and disposal at DOE facilities,

DOE Order 5820.2A provides performance criteria for protecting the health and safety of the
public (environmental release limits and intruder protection) and for environmental pre cction (groundwates
resource proection). Various technical criteria address waste characeerization. wase jorm, treatment, and
disposal to help ensure compliance with performance and other health and safety ¢ sjectives.

While the NRC -~quirements for LLW disposal comprise a system of well defined elements that
arc integrated to ensure - - - Shjectives will be attained, the DOE requirements aliow greater
flexibility in anaining perfc - «orciives. This difference in approach may account for the specific
differences in the perdorm . vopctives. The primary differences are (i) lack of a wechntical requirement
lor wasee classification in the DOE system (compenssted by a specific performance objective gose limit
for intruder protection). (ii) itk of a stability performance objective in the DOE framework (addressed
through system performance assessments), (iii) absence of a3 DOE specific performance objective for
protecting individuals during operations (addressed by required safety analysis report), and (iv) absence
of an NRC groundwater protection performance objective (compensated by requirements at 10 CFR
61.41).

Proposed Changes to DOE Performance Objectives

DOE has proposed changes to the performance objectives for the LLW disposal facility so that
“the Hantord stakehoiders can help detcrmine the performance objectives 10 be used in the assessment of
long-term impact of the disposal of low-level waste from the Hanford tanks (Westinghouse Hanford
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Company 1996¢. p. iii).” The proposed performance objecuves in that documen: include (i) 2 25 mremyr
effective dose equivalent exposure limit from all pathways for protection of the general public. (ii) the
same limit tor workers as for the general public. (iii) a 500 mrem one-time and 100 mrer/yr continuous
exposure limit for inadvenent intruders, (iv) National Primary Drinking Water Regulation limits for
groundwater (4 mrenvyr), {v) 1.0 mrem/yr surface water dose limits, and (vi) a 10 mrem/yr limit from
dirborne emissions.

DOE has also proposed a revision to DOE Order 5820.2A (i.e.. 5820.2B) and issuance of a
direcuve lrom the Richland Operations Office (RL-5820.2A), both of which contain performance
objectives different from those in DOE Order 5820.2A (Westinghouse Hanford Company. 1996¢. pp. A-2
10 A-3). The CNWRA reviewers did not conduct a detailed review of these proposed documents. However,
the summaries of their content provided in Performance Objectives of the Tank Waste Remediation
Systems Low-Level Waste Disposal Program « Westinghouse Hanford Company, 1996¢) indicated that
these documents may not contain the same set of four performance objectives that are specified in
10 CFR Pant 61, and may not be murually consistent.

The draft of the revised DOE Order 5820.2B adds specific requirements for (i) protection of
public health and safety in accordance with DOE O der 5400.5, (ii) protection of worker saferv in
accordance with DOE Order 548G.11 and other applicable regulations. (iii) protection of the eavirons.ent
in accordance with DOE Order 5400.1. (iv) restrictions on atmospheric emissions (o be in compl uae with
40 CFR Part 61. and (v) applicauon of ALARA requirements (Westinghouse Hanford Company, 1996¢.
pp. A-2. A-3). However, this proposed revision to DOE Order 5820.2A appears to contain no provision
for protection of inadvertent intruders.

The proposed Richland Operations Office supplement to 5820.2A (RL 5820.2A) would provide
for (i) protection of the public from releases from all exposure pathways, (ii) groundwater protection.
(i) application of ALARA rcquircments, (iv) intruder protection, and (v) mixed waste regulation
(Wesunghouse Hanford Company. 1996¢c. pp. A-3. A-4).

NRC should menitor the development of these documents to ensure that DOE performance
objectives for LLW disposal remain comparable to 10 CFR Pan 61 performance objectives.

5.1.2 Assessment of the U.S. Department of Energy Interim Performance
Assessment for the Hanford Site Tank Wastes

Assuring that peri straance objectives a;plicable to the Hanford Site LLW disposal facility are
comparable to those in 10 CFR Part 61 is not sufficient for compliance with Criterion Three. A
performance assessment mut also demonstrate that the disposal facility will meet the performance
objectives. In reviewing the 13R. the CNWRA considered the results of the DOE IPA (Westinghouse
Hanford Company. 1996b).

The IPA is the first of three performance assessments required by DOE Order 5820.2A
{Westinghouse Hanford Company. 1996b. p. iv). The IPA has been conducted prior to selection of a
disposal facility site. completion of a disposal facility design. or selection of a LAW solidification process.
However, the IPA incorporates the requirements of the three criteria for incidental waste classification
(Westinghouse Hanfor: Company, 1996b, p. 2-44).



The following ten items are observations and concern. from the CNWRA review of the IPA.

+ The IPA provides a value of an initial fractional radionuclide release rate of 4.4x10* for ail

radionuclides except ®*Tc which has a rate of 8.8x10” (Westinghouse Hanford Company,
1996, pp. iv and 3-32). These values for the fractional radionuclide release rale may be
unrealistically low for the disposal facility. The iPA assumes that the fractional radionuclide
release rates are limited by the fractional bulk dissolution rate of wwe glass. It is not clear how
the fractional release rate for ™Tc, a highly soluble nuclide, could be much smaller than those
for the other isotopes in the glass. These values should be justified. For example, Kerrisk
(1984) presents a detailed model for caleulating fractional radionuclide release rates for
vitrified pressurized water reactor HLW for ten important radiomuclides expected in the waste
based on nuclide solubilities, recharge rates, background concentrations of silica, and other
factors. A similar evaluation would be appropriate for the Hanford Site tank wastes.
Additionally, the bulk dissolution rate for glass does not necessarily determine the dissolution
rate for high solubility fission products in the glass (such as ®Tc and J), becauss many of
these nuclides may have the ability to diffuse out of the glass, therefore having higher release
rates. These processes are not included in the IPA.

* The K, value for **I (Westinghouse Hanford Company, 1996b, p. 3-27. table 3-5) appears

to be non-conservaive. As sandard practice, '] is generally considered to be unretarded.
that is. K,=0 (Sheppard and Thibault, 1990). The value presented in the IPA (3 L/kg) is

higher. This difference is expected (o significantly affect the results. The value should be
gliered or justified.

Some of the all-pathways dose conversion factors (DCF) in the IPA (Westinghouse Hmford
Company. 1996b. p. B-56. table B-3) appear 1o be low compared with DCFs for other arid
sites (LaPlante et al., 1995). The IPA should include a more detailed technical justification
for selection of DCFs. because evaluati~ .s of disposal facility performance are expemd to
be very sensitive to the vaiues selezued.

The derivation of the relative radionuclide release rate (Westinghouse Hanford Company,
19960, pp. 3-33 and 3-34) may require modification. The equation in the center of page 3-33
describes the absolute radionuclide release rate (in Ci‘yr) for the waste form as

RRR(t) = C = S(2) » I{t) V(1) (5-1)
where

RRR(z) = the radionuclide release rae (Ci/unit time)

c = the constant corrosion rae (L/unit time)

S@ = the surface area of the waste as a function of time (L%)
1) = the radionu« lide inventory as a function of time (Cj)
Vi) = the volume of the wasie as a function of time (L?).

Assuming that this equation is comecL the relative (o fractional) radionuclide release rae
FRRR(1). that is, the fraction of radionuclide inventory rolease rzte per unit of time. would
be given by
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FRRR(t) = RRP(1)/1(1) = C « S()/ V() (5-2)

The waste area 10 volume ratio is expecied to increase with time due o corrosion of the
waste form and cracking due to formation of corrosion products. Since FRRR() is directly
proportional to the waste area 10 volume ratio, this quantity would be expected to increase
with time. In contrast, on page 3-34 there is an expression for FRRR(t) that decreases with

time. T?mecons:denumdmﬂbcmchdediuﬂr!?&beuuseperfmu:shkclyw
be highly sensitive 1o radionuclide release rate,

The IPA methodology is deterministic and single values (sometimes best values) of
parameters are used in the analysis. The reviewers are concemed that if the rapge of
memdpuamewrvalueswmmbemcmpomdmto A, some performance-limits

: R xidition-to-tE senSitivity analyses

There is insufficient justification for the assumption that the capillary barrier will be intact
for 1.000 yr. The performance of this barrier will degrade with time. Similarly, the [PA
assumes that the concrete vaults will be intact for S00 yr. This assumption seems to be based
on an NRC branch technical position that specifies that the maximum credit that can be
allowed for concrete structures is S00 yr. A site specific justification must be provided for
this assumption, since occurrence of earthquakes and other namral events must be considered.

The infiltration rate of 0.5 mm/yr for the first 1,000 yr and 3 mm/yr thereafter has not been
adequately justified. These values may be unrealistically low, and contribution from lateral
subswface flow during storms has been neglected.

The release rate calculation appears unrealistic in that the dissolution time for the entire
inventory is based on dissolution in still water. In flowing water, waste dissolution will be
faster because the fresh water will provide for continuous attack on the waste form. “¢ IPA
acknowledges that performance results are dependent on release rate (Westinghouse Hanford
Company. 1996b, pp. 3-32 and 3-35). The dissolution time calculations should be justified
or altered.

The TPA uses an equation that appears o consider that the quantity of radionuclides
transported to the base of the vadose zone is dissolved in 2 volume of water equal to the
annual recharge (Westinghouse Hanford Company, 1996b, p. 3-61). This would be unrcalistic
and non-conservative, particularly for the second design option in which the vaults are
_ interspersed by soil. The volume of watzr will be the portion of annual recharge that actually

flows over the waste. mmmwummmmm

appear 10 be more justifiable,

Flow and transport modeling neglects heterogeneity within layers, thereby omitting
counsideration of spatially dismibuted flow.
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Preliminary DOE responses to these comments on the IPA are included &5 Appendix B. These

peeliminary responses provide a basis for further discussion and inweraction between NRC and DOE on
the results of the {PA.

52

5.3

ASSUMPTIONS
The following assumptions were made in assessing compliance with Criterion Three.
+ The absence of a DOE wasee classification syskem is compensated by a performance oojective

dose limit for intruder protection.

The lack of a DOE performance objeciive for site stability can be addressed through system
performance assessments that incorporate processes affecting the site.

Absence of 2 DOE performance objective for protection of individuals during operations can
be mitigated through the completion of the required site safety analysis report.

Although NRC has no specific performance objective for protection of groundwater, DOE
and NRC application of ALARA requirements will provide protection. s, groundwater
resources.

Proposed changes to DOE site performance objectives will not result in significant
inconsistencies with NRC performance objectives.

Unceruinties and concemns identificd with respect (o the IPA can be satisfacrorily addressed
in the subsequent prelimin -y and final performance assessment required by DOE
Order 5820.2A. Many of these concerns result from lack of specificity because a site, design.
or solidification process have not yet been selected.

CONCLUSIONS
The following conclusions were reached in assessing compliance with Criterion Three.
+ Performance objectives from DOE Order 5280.2A are comparable to those contained in

10 CFR Part 61.

» Disposal of the LAW fraction as proposed in TBR will meet applicable performance

objectives.
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6 SUMMARY OF CONCLUSIONS

The resalts of the CNWRA review of the TBR and a number of associated references support the
conclusion that if Hanford Site tank wasies are managed using a program compatible with the one
presented in the TBR. the NRC can consider the resulting solidified LAW fraction to be incidental waste.
Such waste could thea be disposed onsite in near-surface vaults not subject to NRC regulatory control.
If the management plan presented in the TBR changes significantly. NRC may find it necessary 10
re-2xamine waste classification.

The CNWRA review identified 3 number of unceraint'es and concerns that should be addressed by the
DOE thvough its continuing implementation of the TWRS program. Specifically, the CNWRA reviewers
found that assessing compliance with Criterion Three identified several areas of significant uncertainty and
technical concern. To some extent, these uncertainties and concerns may be resolved as site, design, and
process selection are completed. Clagsification of wastes as incidental will require that privatization
contractors meet wasie form specifications. Proposed changes to site performance objectives must not
result in incompatibility with NRC pertormance objectives in Subpart C of 10 CFR Part 61. Some of the
concepts used in the IPA for assessing disposal syst>m performance may need to be refined. These items
have been identified in this r. .un. Continuing concurrence in the DOE incidental waste classification for
the Hanford Site wank wastes requires that these issues be adequately resolved in the preliminary and iinal
PAs. The NRC has the responsibility and authority 10 conduct any such reevaluation under ils existing
statutory and regulatory roles.
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HANFORD SITE TANK WASTE INVENTORY UNCERTAINTIES

This appendix has been abstacted from the Technical Basis Report (TBR) (Westinghouse Hanford
Company. 1996, pp. 3-3. 3-4) to document the U.S. Deparment of Energy (DOE) assessment of
wicenainties associated with the quantities of key radionuclides contained in the Hanford Site double-shell
(DSTs) and single-shell tanks (SSTs). The Center for Nuclear Waste Regulatory Analyses (CNWRA)
considers these uncertainty assessments 10 be adequate considering the available technical data on the
characterization of the tank wastes. Specifically, Shelton (1995) and Goldberg and Guberski (1995)
corroborate the TBR assessment of radionuclide inventories.

Cesium and Strontium Iaventories: The reported inventories for ’Cs and ™Sr are expected to have
small uncertainties (less than 10 percent).

Transuranics (includes *'Pu, **Pu, *'Am, and ®'Np) Inventory: The inventory uncertainty for
transuranics is primarily associated with the quantities in the insoluble fraction. This uncertainty does not
affect an analysis of removal from (he soluble fraction. The tank waste processing inventory of
transuranics used for this analysis is consistent with the Integrated Data Base Report, Rev. 11. (US.
Deparument of Energy. 1994).

Technetium Inventory: The Tc inventories are based on the assumption there will be no remotal of ®Tc
by previous processing. Previous *Tc removals include cribbing as supernatants from the tanks, cribbing
of process wastes during B Plant *'Sr and '’Cs recovery campaigns, *T¢ recovery demonstration and
shipment offsite. and removal from the Hanford Site as a contaminant in shipments of uranium oxide
product. These previous retnovals may reduce the ¥Tc tank inventory by 25-50 percent (Colby and
Petersen. 1995). Analysis of the ®Tc inventory is ongoing.

Selenium Inventory: The ™Se inventories assume no removal of ™Se by previous processing. Previous
™Se removals include cribbing as supematants from the tanks and cribbing or process wastes during B
Plant ™Sr and '»Cs recovery campaigns. These previous removals may reduce the ™Se tank inventory by
up 10 & factor of two. Analysis of previous ™Se removals is in progress.

Carbon Inventory: Because of the poorly known chemistry of '“C in the fue) reprocessing operations that
generated the Hanford Site tank wastes, the assumed inventory is conservative and the actual inventory
may be a factor of 2-10 lower. The assumed inventary is 0.0053 MCi. representing 120 kg of '“C diluted
by approxu.sately 1.800.000 kg of natural carbon. The chemistry of carbon results in its distribution in the
supernatants and solids of all tanks. If no "C is removed. offgas during the vitrification process will result
in a maximum offsite 50-yr dose of less than 7 mrem/yr (Westinghouse Hanford Company, 1996, p. 4-21).

Tritium Inventory: Tritiurn CH) contained in the tank wastes is estimated 16 be 10.000 Ci (Colby, 1994).
'H will be discharged to a state-approved disposal site from the pretreatment and waste vitrification
facilities in the process condensates as writiated water. Analysis of the *H inventory is ongoing.

Tin laveatory: Some 'Sn is expecied 10 be solubilized in the alkaline solutions. but inventory values
have not yet been speciticd. No significant quantity of '*Sn is expected in the low-activity waste that
would affect the waste classification. Therefore. '™Sn is not considered for additional radionuclide
removal. For performance assessment studies, incorporation of some '*Sn in the low-ievel radioactive
waste (LAW) fraction is assumed 1o ensure continucd consideration of '*Sn for intruder dose consequences.
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Uranium Iaventory: The reactor discharges of the major uranium isotope, =*U, are wel} established us}ng
the URIGEN2 model. The production estimates of higher actinides. including other uranium md plutonium
isotopes, are more difficult 10 calculate. Further analysis is needed 1o refine the values for **U, **U, and

*am,

Other-Sodium Inventory: The impact of 3 potential reduction in the tank sodium inventory was not
quantitatively determined in this study. Qualitatively, the costs for "'Cs ion exchange will not change
significantly with 2 reduction in the sodium inveniory. Agnew (1995) indicates that the towal sodium
iventory in the tank wastes may be approximately 60 percent of the current reporied values. This would
decrease the predicted volume of th~ immobilized LAW form since sodium is the major constituent in the
LAW, but will not affect Class C concentration limits.
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PRELIMINARY U.S. DEPARTMENT OF ENERGY RESPONSES TO
COMMENTS ON HANFORD LOW-LEVEL TANK WASTE
INTERIM PERFORMANCE ASSESSMENT

The U.S. Depanment of Energy (DOE) provided the following responses to an informal Nuclear
Regulatory Commission (NRC) request for additional informauon (RAJ) regarding the Hanford Low-Level
Tank Waste Interim Performance Assessment (IPA) (Westinghouse Hanford Company, 1996b). The RAI
forwarded the [PA comments documented in section 5.1.2 u1 this report. These DOE responses provide
a basis for further discussion and interaction between NRC and DOE on the results of the IPA.
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Department of Energy

Richiand Operations Dffice
P.0. Box 550
Richiand, Weashington 99352

FEB 1 8 1997

97-THR-LJ3

Michael J. Bell, Chief

Engineering and Geosciences Branch

Division of Waste Management

Office of Nuclear Material Safety
and Safeguards

U.S. Nuclear Regulatory Commission

Washington, D.C. 20555

Dear Mr. 8ell:
REQUEST FOR ADDITIONA. INFORMATION - HANFORD INCIDENTAL WASTE CL..o>IFICATION

Reference: NRC letter from Michael J. Bell, to Donald D. Wodrich, RL,
"Request for Additional Information - Hanford Incidental Waste
Classification," dated February 6, 1997.

As requested in the above reference, attached i: -ur response to your review
comments of the "Hanford Low-Level Tank Waste It >r.us Performance Assessment,”
WHC-EP-0884, Revision 0, dated September 16, 19° On February 12, 1997,
copies of the document referenced in the attac’ responses, “*Data Package for
the Hanford Low-Level Tank Waste Interim Performance Assessment," WHC-SD-WM-
RPT-166, Revision 0, dated August 1995, were transmitted.

It is my understanding that this information meets your needs and that a
meeting on this subject is not needed at this time. If you have any questions
or need additional information, please contact me on (509) 376-8550.

Sincerely,

DDA el

Don Wodrich, Senior Technical Advisor
TWR :DDMW Office of Tank Waste Remediation System

Attachment

cc w/attach:
C. Peterson, NHC



fa

ib

ic.

Response to Specific Comments from the Review of the
“Hanford Low-Level Tank Waste Interim Performance Assessment,”
WHC-EP-0884, Revision 0
(Comments contained in the letter from Michael J. Bell, NRC)

The comments suggest that the initial fractional release rate of 4.4x10°* for all
raz-omuclides except *Tc, which has a rate of 8.8x10” may be unredlistically low. The
actual waste form to be disposed is undergoing negotiation between the Department of
Energy and two private vendors selected for phase | immobilization. Since the waste
form is unknown, the bsse case of the interim performance assessment used the
specifications that were included in the request for proposal [RFP] (and now included in
the con‘tm:ts). Please note that for the base case, the release rate for Tc is taken as
4.4x10°.

Although this release rate is very low, experiments at the Argonne and Pacific Northwest
National Laboratorie< have shown for a variety of low-level radioactive glass waste forms,
this rate can be achieved for the temperatures and pHs expected in the disposal facility.

The initial rate will be determined by a 7-day PCT test and hence should be indicative of
the forward rate of glass dissolution. Multi-year experiments at Argonne and Pacific
Northwest Laboratories on LD6-5413, a typical low-level waste glass, show that the initial
rate is indeed conservative for both Stage I1 and ITI of the glass dissolution process.

In addition, to using the release rate specifications, computer simulations based on
experimental data for LD6-5412 were performed. These calculations show that the
predicted release rate is much lower than required in the RFP.

The comments staie that the release rate for Tc may not be lower than for other
components. For the base case of the interim performance assessment, the release rate for
Tc was assumed to be the same as for other clements. The lower rate for Tc release in the
RFP could be met in a variety of ways. The most likely way is to separate the Tc from the
waste to be immobilized, as the specifizations require the release rate calculated relative 1o
the amount of material supplied to the vendor and not to the amount in the waste form.
However, from the perspective of a performance assessment, the effect is the same as
shown by the sensitivity cases.

The comments suggest that bulk glass dissolution does not necessarily determine the
dissolution rate for high-solubility ruclides, which may be released at much higher rates
by diffusion. The only element that has been cbserved in experiments at Argonne and
Pacific Northwest National Laboratories to be released faster than bulk dissolution is
sodium. Experiments with actual vendor glasses are planned to determine whether the
fission product nuclides are also subject to this release mechanism. Recent experiments at
Argonne National Laboratory suggest that Tc may be bound in some of the secondary
phases that are formed from dissolution of LD6-5412 and FLLW-1.



The comments nute that the Kd for iodine is usually taken 1o be 0 and that the interim
performance assessment used 3 L/kg. Kd values for the important elements are based on
experiments using Hanford soils (see “Distribution Coefficient Values Describing lodine,
Neptunium, Selenium, Technetium, and Uranium Sorption to Hanford Sediments™ byDIL
Kaplan and R.J. Semne, PNL-10379, Sup. 1 - March 1995. This document as well as
others forming the dasa base for the interim performance assessment are contained in
“Dats Packages for the Hanford Low-Level Tank Waste Interim Performance
Assessment,* WHC-SD-WM-RPT-166, Rev. 0 - August 1995). Subsequent
measurements and reanalysis confirmed that a non-zero Kd is appropriate for Hanford
soils, although the vahie of 3 may be a bit too high.

Argonne National Lsboratory is measuring Tc release from LD6-5412 glass this year.
Both Argonne and Pacific Northwest National Laboratories will measure release rates of
actual vendor glasses made using actus! Hanford tank waste starting next year,

The comments state that dose convérsion fac ors in the interim performance ~<sessment
appear 1o be low compared to other arid site; and should be documented. The dose
conversion factors are documented in “Data and Assumptions for Estimates of Radiation
Doses for the Glass Low-Level Waste Interim Performance Assessment, P.D. Roadman,
WHC-SD-WM-TI-707 - June 1995. This document as well as others forming the data
base for the interim performance assessment are contained in “Data Packages for the
Hanford Low-Level Tank Waste Interim Performance Assessment,” WHC-SD-WM-RPT-
166, Rev 0 - August 1995). The values used are consistent with the values used in other
Hanford risk assessments. Both the values and methods used were reviewed by the
Hanford Environmental Dose Oversight Panel.

The comments note that the surface area to volume of the waste form should increase
with time due fo corrosion and c1acking. As noted in the performance assessment, the
simple assumption of uniform decrease in dimensions were used. As more is known about
the waste form and its processing, cracking and other events will be included into the
performance assessments.

The comments note that interim performance assessment used point values and provided
sensitivity studies. The comments sugges! that an unceriainty analysis be performed.
The interim performance assessmeni was produced into order to provide confidence that
the disposal of Hanford low-activity tank waste could be performed. Because it was
produced so early in the project, many items (waste form, disposal facility location and
design) were not known. Reasonable assumptions based on other projects were used for
the estimation of values for the base case. Sensitivity cases were defined to determine the
irapact of these assumptions. For the performance assessments to be submitted for
regulatory review, uncertainty analyses wili be done.

The commenis note that the surface barrier is assumed 1o be intact for 1,000 years an:*
that the concrete structure for 500 years. Neither the surface barrier nor the concrete
structures have been designed. The results from sensitivity studies assuming no credit for



such structures are very L.tle different from the base case where credit for such structures
is taken The parameters (including design life) for the surface barrier come from work on
the Hanford barrier ("Prototype Hanford Surface Barrier: Design Basis Document,” D.R.
Myers and D.A. Duranceau, BHI-0007 - November 1994). Research on the Hanford
surface barrier is continuing. As the design of the disposal facility progresses, analyses to
determine the degradation of the structure will occur. However, until design does start,
assumptions based on other projects were thought suitable for the interim performance
assessment.

The comments suggest that the infiltration rates are not adequately justified The effect
of lateral subsurface flow during storms has been neglected The rates were taken from
“Estimate of the Natural Ground Water Recharge for the Performance Assessment of a
Low-Level Waste Disposal Facility at the Hanford Site” by M.L. Rockhold, M.J. Fayer,
C.T. Kincaid, and G.W. Gee, PNL-10508, March 1995. (This document as well as others
forming the data base for the interim performance assessment are contained in “Data
Packages for the Hanford Low-Leve] Tank ¥'aste Interim Performance Assessment,”
WHC-SD-WM-RPT-.66, Rev. 0 - August 1555). The value for the first 1,000 years is
based on the design specifications of the Hanford surface barrier. Testing of this surface
barrier is continuing at Hanford and so far is meeting its specifications (even under
precipitation rates of three times normal). The long-term infiltration rates are based on an
extensive program at Hanford which has been very favorable reviewed by outside groups.
The results of a program including long-term tracer measurements, lysimeter
measurements, and computer simulations will be used in the performance assessments
created for regulatory review.

The cause of infiltration at the Hanford Site has been extensively studied. Lateral flow is
seen at Hanford but its cause is suspected to be from geologic and hydraulic phenomena
{non-horizontal layers, anisotropic aydraulic tensors) rather than storm related events.
Since a disposal site is selected, characteristic of vadose zone properties will allow a better
answer to these concems.

The comments indicate that the releass calculations are unrealistic because they are
bdased on dissolution is still water. Because of the low infiltration rates, the waste if not in
still water is in an environment in which the water hardly moves. The base analysis cise
assurnes the forward rate of glass dissolution provides the maxinmum rate since it is based
on distilled water. Moreover, the simulations of glass dissolution do assume flowing
water but at rates consistent with water infiltration. These calculations show that the
system is diffusion dominated with a very small advective component.

The comments note that the contaminants are assumed to be diluted using the area of the
disposal facility, not of the waste packages. The computer mode! used in the base
analysis case was a full facility model. The results of these simulations clearly show that
the water and contaminants do spread laterally enough to cover the gaps between vaults in
the altemate iayout design. In fact, the calculations are conservative, since the lateral
dispersion will extend beyond the area of the disposal facility.
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The comments note that the vadose zone modeling neglecis heterogeneity within layers.
This is true. The site of the disposal action not yet been determined. Once the site(s)
have been getermined, then site characterization will be performed. The effect of any

preferred flow paths will be determined.



Department of Energy
Richland Operations Office
P.0. Box 580
Richiand, Washington 99352

FEB 1 8 1937

97-TWR-003

Nichael J. Bell, Chief

Ingineering and Geosciences Branch

Division of Waste Management

Office of Nuclear Material Safety
and Safeguards

U.S5. Nuclear Regulatory Commission

Washington, D.C. 20555

Dear Mr. Bell:
REQUEST FOR ADDITIONAL INFORMATION - HANFORD INCIDENTAL WASTE CLASSIFICATION

Reference: NRC letter from Michael J. Bell, to Donald D. Wodrich, RL,
"Request for Additional Information - Hanford Incidental Waste
Classification,” dated February 6, 1997.

As requested in the above reference, attached is our response to your review
comments of the "Hanford Low-Level Tank Waste Interim Performance Assessment,”
WHC-EP-0884, Revision 0, dated September 16, 1996. On February 12, 1997,
copies of the document referenced in the attached vesponses, "Data Package for
the Hanford Low-Level Tank Waste Interim Performance Assessment,” WHC-SD-WM-
RPT-166, Revision O, dated August 1995, were transmitted.

It is my understanding that this information meets your needs and that a
meeting on this subject is not needed at this time. If you have any questions
or need additional information, please contact me on (509) 376-6550.

Sincerely,

DD odsed.

Don Wodrich, Senior Technical Advisor
TWHR: DOW Office of Tank Waste Remediation System

Attachment

¢c w/attach:
C. Peterson, NHC
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Response to Specific Comments from the Review of the
“Hanford Low-Level Tank Waste Interim Performance Assessment,”
WHC-EP-0884, Revision 0
(Comments contained in the letter from Michael J. Bell, NRC)

The comments suggest that the initial fractional release rate of 4.4x10° for all
radionuclides except ®Tc, which has a rate of 8.8x107 may be unrealistically low. The
actual waste form to be disposed is undergoing negotiation between the Department of
Energy and two private veadors selected for phase 1 immobilization. Since the waste
form is unknown, the base case of the interim performance assessment used the
specifications that were included in the request for proposat [RFP] (and now included in
the contracts). Please note thai for the base case, the release rate for Tc is taken as
4.4x10°%,

Although this release rate is very low, experiments at the Argonne and Pacific Northwest
National Lsboratories have shown for a variety of low-level radioactive glass waste forms,
this rate can be achieved for the temperatures and pHs expected in the disposal facility.

The initial rate will be determined by a 7-day PCT test and hence sbould be indicative of
the forward rate of glass dissolution. Multi-year experiments at Argonne and Pacific
Northwest Laboratories on LD6-5413, a typical low-level waste glass, show that the initial
rate is indeed conservative for both Stage I1 and ITI of the glass dissolution process.

In addition, to using the release rate specifications, computer simulations based on
experimental data for LD6-5412 were performed. These calculations show that the
predicted release rate is much lower than required in the RFP.

The comments state that the release rate for Tc may not be lower than for other
components. For th. base case of the interim performance assessment, the release rate for
Tc was assumed to be the same as for-other elements. The lower rate for Tc release in the
RFP could be met in a variety of ways. The most likely way is to separate the Tc ffom the
waste to be immobilized, as the specifications require the release rate calculated relative to
the amount of material supplied to the vendor and not to the amount in the waste form.
However, from the perspeciive of a performance assessment, the effect is the same as
shown by the sensitivity cases.

The comments suggest that bulk glass dissolution does not necessarily determine the
dissolution rate for high-sotubility nuclides, which may be released at much higher rates
by diffusi: n. The only element that has been o' served in experiments at Argonne and
Pacific Northwest Natiopal Laboratories to be released faster than bulk dissolution is
sodium Experiments with actual vendor glasses are plannad to determine whether the
fasion product nuclides are also subject to this release mechanism. Recent experiments at
Argonne National Laboratory suggest that Tc may be bound in some of the secondary
phases that are formed from dissolution of LD6-5412 and FLLW-1.
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The comments note that the Kd for iodine is usually taken 1o be 0 and that the interim
performance assussment used 3 L/kg. Kd values for the important elements are based on
experiments using Hanford soils (see “Distribution Coefficient Values Describing lodine,
Neptunium, Selenium, Technetium, &nd Uranium Sorption to Hanford Sediments”™ by D.1.
Kaplan and R_J. Serne, PNL-10379, Sup. 1 - March 1995. This document as well as
others forming the data base for the interim performance assessment are contained in
“Data Packages for the Hanford Low-Level Tank Waste Interim Performance
Assessment,” WHC-SD-WM-RPT-166, Rev. 0 - August 1995). Subsequent
msandmmlymconﬁrmedMamn-mKduuppmpnmfoerford
soils, although the vahie of 3 may be a bit too high.

Argonne Nations] Laboratory is measuring Tc release from LD6-5412 glass this year.
Both Argonne and Pacific Northwest National Laboratories will measure release rates of
actual vendor glasses made using actual Hanford tank waste starting next year.

The commenis state that dose conversion factors in the interim performance assessment
appear to be low compared (o other arid site; and should be documented. The dose
conversion factors are documented in “Data and Assumptions for Estimates of Radiation
Doses for the Glass Low-Level Waste Interim Performance Assessment, P.D. Roadman,
WHC-SD-WM-T1-707 - June 1995. - This document as well as others forming the data
base for the interim performance assessment are contained in “Data Packages for the
Hanford Low-Level Tank Waste Interim Performance Assessment,” WHC-SD-WM-RPT-
166, Rev. 0 - August 1995). The values used are consistent with the values used in other
Hanford risk assessments. Both the values and methods used were reviewed by the
Hanford Environmental Dose Oversight Panel.

The comments note that the surface area to volume of the waste form should increase
with time due to corrasion and cracking. As noted in the performance assessment, the
simple assumption of uniform decrease in dimensions were used. As more is known sbout
the waste form and its processing, cracking and other events will be inchuded into the
performance sssessments.

The comments note that interim performance assessment used point values and provided
sensitivity studies. The comments suggest that an uncertainty analysis be performed.
The interim performance assessment was produced into order to provide confidence that
the disposal of Hanford low-activity tank waste could be performed. Because it was
produced so carly in the project, many items (waste form, disposal facility location and
design) were not known. Reasonable assumptions based on other projects were used for
the estim ‘tion of values for the base case. Sensitivity cases were defined to determine the
ampmoftheseummpnom For the performance assessments to be submitted for
regulatory review, uncertainty analyses will be done.

The comments note that the surface barrier is assumed io be intact for 1,000 vears and
that the concrete structure for 500 years. Neither the surface barrier nor the concrete
structures have been designed. The results from sencitivity studies assuming no credit for



such structures are very little differect from the base case where credit for such structures
is taken. The parameters (including design life) for the surface banrier come from work on
the Hanford barrier ("Prototype Hanford Surface Barrier: Desigo Basis Document,” D.R.
Myers and D.A. Duranceau, BHI-0007 - November 1994). Research on the Hanford
surface barrier is continuing. As the design of the disposal facility progresses, analyses to
determine the degradation of the structure will occur. However, until design does start,
assumptions based on other projects were thought suitable for the interim performance
asscasment.

The comments suggest that the infiltration rates are not adeguately justified. The effect
of lateral subsurfuce flow during storms has been neglected The rates were tsken from
“Estimate of the Natural Ground Water Recharge for the Performance Assessment of 8
Low-Level Waste Disposal Facility at the Hanford Site” by M.L. Rockhold, M J. Fayer,
C.T. Kincaid, and G.W. Gee, PNL-10503, March 1995. (This document as well as others
forming the data base for the interim performance assessment are contained ip “Dsta
Packages for the Hanford Low-Level Tank Waste Interim Performance Assessment,”
WHC-SD-WM-RPT-166, Rev. 0 - August 1595). The value for the first 1,000 years is
based on the design specifications of the Hanford surface barrier. Testing of this surface
barrier is continuing at Hanford and so far is meeting its specifications (even under
precipitation rates of three times normal). The long-term infiitration rates are based on an
extensive program at Hanford which has been very favorable reviewed by outside groups.
The results of a program including long-term tracer measurements, lysimeter
measurements, and computer simulations will be used in the performance assessmments
created for regulatory review.,

The cause of infiltration at the Hanford Site has been extensively studied. Lateral flow is
seen at Hanford but its cause is suspected to be from geologic and hydraulic phenomena
(non-horizontal layers, anisotropic hydraulic tensors) rather than storm related events.
Since & disposal site is selected, characteristic of vadose zone properties will allow a better
answer to these concerns.

The comments indicate that the release calculations are unrealistic because they are
based on dissolution is still water. Because of the low infiltration rates, the waste if not in
still water is in an environment in which the water hardly moves. The base analysis case
assumes the forward rate of glase dissolution provides the maxinmm sate since it is based
on distilled water. Moreover, the simulations of glass dissolution do assume flowing
water but at rates consistent with water infiltration. These calculations show that the
system is diffusion dominated with a very amall advective component.

The comments note that the contlaminanis are assumed fo be diluted using the area of the
disposal facility, not of the waste packages. The computesr model used in the base
analysis case was 3 full fac'lity model. The results of these simulations clearly show that
the water znd contaminants do spread Iaterally enough to cover the gaps between vauits in
the alternate layout design. In fact, the calculations are conservative, since the lateral
dispersion will extend beyond the area of the disposal facility.
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The comments note that the vadose zone modeling neglects heterogeneity within layers.
This is true. The site of the disposal action not yet been determined. Once the site(s)
have been determined, then site characterization will be performed. The effect of any
preferred flow paths will be determined.



