
UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON D.C.

January 14, 1997

Mr. Donald D. odrich
Office of Tank Waste Rediation System
U.S. Department of Energy
Richland Operations Office
P.O. Box 550 SIN S7-5O
Richland, WA 99352

Dear Mr. Wodrich:

We are in the process of reviewing the Technical Basis for Classification of
Low-Activity Waste Fraction from Hanford Site Tanks, WHC-SD-WM-TI-699,
Rev. 2, as requested in the November 7, 1996, letter from Jackson Kinzer (U.S.
Department of Energy) to Carl Paperiello (U.S. Nuclear Regulatory Commission).
In order t fully evaluate your request for agreement that the Hanford tank
waste planned for disposal on-site is incidental waste that would not be
subject to NRC licensing authority, we would like to obtain some of the
supporting documentation.

Please send one copy of the documents listed below to each of the following
addresses:

Jennifer Davis
The U.S. Nuclear Regulatory Commission
Mail Stop T-7C6
11545 Rockville Pike
Rockville, MD 20852-2738
(Addresses Only)

Patrick Mackin
Center for Nuclear Waste Regulatory Analyses
Southwest Research Institute
6220 Clebra Road, ldg.
San Antonio, TX

The requested documents are as fllows:

1. K.D. t. 1993, Tank Waste Technical
WHC-EP-0OS1, Rev. 0 Westinghouse Hanford Company, Richland

2. Colby, J.M., 1994, Preliminary Offsite Dose Calculations for TWRS
Activities, Intermal Memo to J.S. Garfield (July 27, 1994),
Westinghouse Hanford Company, Richland, Washington.

3. Horting, D. L. 1994, Strontium Removal Study - Fd
Characterization, Internal Memo 12110-PCL94-017, Westinghouse Hanford
Company, Richland, Washington.
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Office of Tank Waste Remediation System
U.S. Department of Energy
Richland Operations Office
P.O. Box
Richland, WA 99352

Dear Mr. Wolrich:

U.S. Nuclear Regulatory Commission staff along with our contractor, the Center
for Nuclear Waste Regulatory Analyses, are in the process of reviewing the
Technical Basis for Classification of Low-Activity Waste Fraction from

Hanford Site Tanks (Technical Basis), WHC-S-W-TI-699, Rev. 2, as requested
in the November 7, 1996, letter from J. Kinzer. U.S. Department of Energy

to C. Paperiello, U.S. Nuclear Regulatory Commission. In the process
of reviewing the Technical Basis, we have also examined several of the
supporting references, including the Hanford Low-Level Tank Waste Interim
Performance Assessment (interim PA), WHC-EP-0884, dated September 16, 1996.
With respect to the Interim PA, we have identified everal issues that need to
be resolved before NRC staff can fully evaluate your request or agreement
that the Hanford tank waste planned for disposal on-site is incidental waste
that would not be subject to RC licensing authority. These comments address
the effect of certain assumptions, models, or parameters on dose calculations
with respect to meeting the third of the incidental waste classification
criteria set forth in the March 2, 1993, letter from R. Bernero, NRC, to
J. Lytle, DOE. The comments are listed in the Enclosure.

In order to facilitate the expedited review schedule requested in the
7 letter, we would like to attempt to resolve these issues in a

meeting (face-to-face, or through telecon or videocon) with you and with the
PA staff that authored the Interim PA document. Please contact either
Jennifer Davis at (301) 415-5874, or Richard Weller at (31) 415-7287 to set
4 a meeting. We would appreciate it if the meeting could be held very soon,
as we are working to meet your scheduled completion date of April 1997.

Sincerely,

Michael J. Bell, Chief
Engineering and Geosciences Branch
Division of Waste Management
Office of Nuclear Material Safety



SPECIFIC COMMENTS FROM REVIEW OF THE
HANFORD LOW-LEVEL TANK WASTE INIERIM PERFORMANCE

ASSESSMENT,WHC-EP-0884, REVISION 0

1. The Interim PA provides a value of an initial fractional radionuclide
release rate of 4,4xlO 6 for al1 radionuclides except which has a
rate of .8x10 (pp. iv and 3-32). These values for the fractional
radionuclide release rate may be unrealistically low for the disposal
facility. The Interim PA assumes that the fractional radionuclide
release rates are limited by the fractional bulk dissolution rate of the
glass. However, it is not clear how the fractional release rates for

a highly soluble nuclide, could be such smaller than the other
isotopes in the glass. These values should be justified. For example,
Kerrisk (1984) presents a detailed model for calculating fractional
radionuclide release rates for vitrified pressurized water reactor high-
level waste for 10 important radioinuclides 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 Tank Waste Remediation System waste.

Additionally, the bulk dissolution rate for glass does not necessarily
determine the dissolution r for high-solubility fission products in
the glass (such as wvTc and I), because many of these nuclides may
have the ability to diffuse out of the glass, and may, therefore, have
high release rates. These processes are not included in the Interim PA.

2. The K, value for I (p. 3-27, Table 3-5) appears to be nonconservative.
As standard practice, I is generally considered to be unretarded,
i.e., K I L/kg. (See also Sheppard and Thibault, 1990.) The value
presented in the interim PA, K - 3 Lkg is somewhat higher. This
difference is expected to significantly affect the results. The value
used should be altered or justified.

3. Some of the all-pathways dose conversion factors DCFs) in the Interim
PA (p. -56, Table B-3) appear to be low compared with DCFs for other
arid sites LaPlante, et al., 1995). The Interim PA should include a
more dtailed technical justification for the selection of the DCFs,
because evaluations of disposal facility performance are expected to be
very sensitive o the values selected.

Enclosure



4. The derivation of the relative radionuclide release rate (pp. 3-33 and
3-34) may require modification. The equation in the center of page 3-33
describes the bsolute radionuclide release rate (in Ci/yr) for the
waste form as

RRR(t) C * St) I(t)/V(t)

Where:
RRR(t) the radionuclide release rate (C/t)
t the time
C the constant corrosion rate C/ t)

the surface area of the waste form as a function of time
( )
the radionuclide nventory in the waste form as a function
of time
the volume of the waste form as a function of time

Assuming that this equation is correct, the relative (or fractional)
radionuclide release rate, FRRR(t) i.e., the fraction of radionuclide
inventory release rate per unit time would be given by:

FRRR(t) RRR(t)I(t) C * S(t)/V(t)

The waste area to volume ratio s expected to increase with time due to
corrosion of the waste form and cracking due to formation of corrosion
products. Because FRRR(t) is directly proportional to the waste area to
volume ratio, this quantity would be expected to increase with time. On
page 3-34, there is an expression for FRRR(t) that decreases with time.
These considerations should be included n the Interim PA, because
performance is likely to be highly sensitive to radionuclide release
rate.

S. The Interim PA methodology is deterministic, and single values
(sometimes best values) of parameters are used. The reviewers are
concerned that if the range of measured parameter values were
incorporated nto the Interim PA, some performance limits might be
exceeded. Uncertainty analyses should be performed in addition to the
sensitivity analyses presented the Interim P.

6. There s insufficient justification for the assumption that the
capillary barrier will be intact for 1000 years. The performance of
this barrier wi11 degrade with time. Similarly, the Interim PA assumes
that the concrete vaults will be intact for 500 years. This assumption
seems to be based on a U.S. Nuclear Regulatory Comission Branch
Technical Position which specifies that the maximum credit that can be
allawed for concrete structures s years. A site-specific
Justification should be rovided for this assumption, since occurrence
of earthquakes and other natural events must be accounted for.



7. The infiltration rate of 0.5 /yr for the first 1000 years and 3myr
thereafter has not been adequately justified. These values may be
unrealistically low, and contribution from lateral subsurface flow
during storms has been neglected.

B. 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. The Interim
PA acknowledges that performance results are dependent upon the release
rate (pp. 3-32 and 3-35). The dissolution time calculations should be
Justified or altered.

9. The Interim PA uses an equation which appears to consider that the
quantity of radionuclides transported to the base of the vadose zone Is
dissolved n a volume of water equal to the annual recharge (p. 3-61).
This would be unrealistic and nonconservative, particularly for the
second design option in which the aults are interspersed by soil. The
volume of water will be the portion of annual recharge that actually
flows over the waste. The concentration calculated by the flow and
transport code would appear to be more justifiable.

10. Flow and transport modeling neglects heterogeneity within layers,
thereby omitting consideration of spatially distributed flow.
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Department of Energy
Richland Operations Office

P.O. Box 550
Richland, Washington 99352

96-TWR-O20

Mr. Carl Paperiello, Director
Office of Nuclear Materials Safety

and Safeguards
U.S. Nuclear Regulatory Commission
Washington, D.C. 20655

Dear Mr. Paperiello:

CLASSIFICATION OF HANFORD LOW-ACTIVITY TANK WASTE FRACTION

References: 1. Letter from A. J. Rizzo, RL, to Robert . Bernero, NRC, (No
Subject Given) dated March 6, 1989.

2. NRC letter from Robert . Bernero, to A. J. Rzzo, RL, (No
Subject Given) dated September 26, 1989.

3. Federal Register, Volume 58, 12342 dated March 4, 1993.

4. NRC letter from Robert . Bernero, to Jill Lytle, HQ, (No
Subject Given) dated March 2, 1993.

The purpose of this letter s to request your agreement that the Hanford tank
waste planned for disposal on-site is incidental waste (i.e., not High-Level
Waste HLW) that would not be subject to Nuclear Regulatory Comission (NRC)
licensing authority.

BACKGROUND

Reference I requested NRC's concurrence on classification and disposal of
Double-Shell Tank (ST) Waste in grout facilities as Low Level Waste (LLW)
instead of HLW, therefore, not requiring NRC licensing authority, Reference 2
provided NRC's agreement that the criteria used by the U.S. Department of
Energy (DOE) to classify the Hanford DST wastes, planned for disposal by
grouting near surface vaults as LLW were appropriate; and therefore the
grout facility for disposal of this waste would not be subject to NRC
licensing authority. In 1990, the States of Washington and Oregon filed a
petition for a formal rulemaking which was denied n 1993 (Reference 3). The
NRC informed DOE of the petition denial, restated the NRC criteria for
determining non H, and noted that DOE must communicate with the NRC if any
waste may be subject to NRC licensing (Reference 4).

Single-Shell Tank (SST) waste was not included in the previous agreement as
its disposition had not then been decided. DOE recently issued a Tank Waste
Remediation System final Environmental Impact Statement with the preferred
alternative to dispose of the SST waste in the same manner as the DST waste.
A Record of Decision is expected shortly. The plan for treating (processing)
and imobilizing the DST waste has also changed since 1989;
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therefore, this request seeks NRC's agreement on DOE's proposed waste
classfication of the low-activity fraction from both the SST and DST waste.

It does not request agreement on classification of any residual waste that may
remain in the tanks following waste retrieval. That waste will be addressed
in a future request.

DISCUSSION

DOE plans to divide the Hanford tank waste into two fractions, a HLW fraction
that will be disposed off-site in a NRC licensed geologic repository and a
low-activity waste fraction that will be disposed on-site LLW. This law-
activity fraction will be processed (radionuclides removed), immobilized, and
disposed in a manner that meets the NRC's criteria for determining it to be
incidental waste, Those criteria (as listed in Reference 4) are:

DOE will assure that the waste: (1) has been processed (or will be
further processed) to remove key radionuclides to the maximum extent that
is technically and economically practical; (2) will be incorporated in a
solid physical form at a concentration that does not exceed the
applicable concentration limits for Class C low level waste as set out in
10 CFR Part 61; and (3) will be managed, pursuant to the Atomic Energy
Act, so that safety requirements comparable to the performance objectives
set out in 13 CFR Part 61 are satistied".

DOE has completed an evaluation of its plans for processing and immobilizing
the low-activity waste fraction against the NRC criteria and believes the
information in "Technical Basis for Classification of tow-Activity Waste
Fraction from Hanford Site Tanks, HC-SD-WM-TI-699, Rev. 2, dated
September 18, 1996, (Attachment) demonstrates that this waste is not HLW
subject to NRC licensing authority.

As DOE is planning to privatize tank waste treatment and mobilization, the
selection of processes to remove radionuclides from the waste fraction
destined to be low-activity waste will be by private companies who will also
own and operate the facilities. These facilities will be built on Federal
land at Hanford. The radionuclide removal processes have not yet been
selected but the processes considered and evaluated in the attachment are
believed to be typical of those that will be used; and therefore the
determination of technically and economically practical is reasonable. This
determination results in less radioactivity remaining in the low-activity
fraction from all 177 tanks (i.e., greater separation) than remained from just
the 28 DSTs in the 1989 determination. This comparison is shown in Table 5-3
of the Attachment.

The low-activity waste fraction will be incorporated in a solid physical form
And will not exceed the applicable concentration limits for Class C LLW as set
out in 10 Code of ederal Regulations (CFR) Part 61. The baseline is a
witrified waste form although other waste forms would be acceptable if they
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meet the same performance requirements. The radionuclide concentrations in
the final waste form are well below class C limits as shown in Table 5-2 of
the Attachment

The waste will be disposed on the Hanford Site and managed so that safety
requirements comparable to the performance objectives set out in 10 CFR Part
61 are satisfied. DOE requirements for LLW disposal are in DOE Order 5820.2A
and are comparable to 10 CFR Part 61. A performance assessment of the waste
disposal site is required by DOE Order 5820.2A and an interim one has been
completed (Hanford Low-Level Tank Waste Interim Performance Assessment, WHC-
EP-0884, dated September 1996) which indicates 10 CFR Part 61 requirements
will be met. The compliance time period used in our interim performance
assessment is 10,000 years and we assume this period will continue t be a
requirement. The low activity waste will be disposed (in a retrievable
manner) on the 200 Area Plateau, and as an additional measure of safety, DOE
expects to maintain institutional control of this area for the foreseeable
future.

Members of our staffs met earlier this year to discuss he classification of
the Hanford tank waste. Your agreement is now requested that the low-activity
tank waste fraction planned for disposal on the Hanford Site is not HLW
subject to NRC licensing. We would appreciate receiving your agreement by
April 1997.

If you have questions or need additional information, please contact me on
(509) 376-759 or Don Wodrich of my staff on (509) 376-6550.

Sincerely,

Jackson Kinzer, Assistant Manager
TWR:DOW Office of Tank Waste Remediation System

Attachment

cc: w/attach:
S. Dahl, Ecology
R . Stanley, Ecology
L. Hall, LMHC
R. Murkowski, LHMC
C. Peterson, NHC
R. Weller, NRC


