
Westinghouse

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Director. Office of Nuclear Material
Safety and Safeguards
Washington, DC 20555-0001

Subject: Westinghouse Hematite Decommissioning Project: Third Response to NRC
Request for Additional Information dated July 10, 2013, on the May 28,2013,
HDP 20.2002 Alternate Disposal Request (License No. SNM-00033, Docket No.
070-00036)

Reference: 1) NRC (Hayes) Letter to Westinghouse (Richardson) dated July 10, 2013, "U.S.
Nuclear Regulatory Commission Request for Additional Information from
Westinghouse on the May 28, 2013, Hematite 20.2002 Alternate Disposal
Request"

2) Westinghouse (Richardson) Letter to NRC (Document Control), HEM-13-71,
dated May 28, 2013, "Westinghouse Hematite Decommissioning Project:
Request for Third Alternate Disposal Approval and Exemptions for Waste
Transferred to US Ecology Idaho"

3) Westinghouse (Richardson) Letter to NRC (Document Control), HEM-I3-101,
dated August 13, 2013, "Westinghouse Hematite Decommissioning Project:
Response to NRC Request for Additional Information dated July 10, 2013, on the
May 28,2013, HDP 20.2002 Alternate Disposal Request"

4) Westinghouse (Richardson) Letter to NRC (Document Control), HEM-13-121,
dated November 5, 2013, "Westinghouse Hematite Decommissioning Project:
Second Response to NRC Request for Additional Information dated July 10,
2013, on the May 28,2013,HDP 20.2002 Alternate Disposal Request"

Dear Sirs:

In Reference l, the U.S. Nuclear Regulatory Commission (NRC) identified areas where
additional information is required in order to complete their review of the May 28, 2013, request
made in Reference 2 for approval of an alternate disposal request and exemptions by
Westinghouse Electric Company LLC (Westinghouse) for the Hematite Decommissioning
Project (HDP). In References 3 and 4, Westinghouse provided responses to the Reference 1

requests for additional information (RAIs). The purpose of this letter is to provide a third
response to the RAIs based on telephone discussions with NRC on November 14 and 20,2013.
Enclosure 1 contains the NRC comment and Westinghouse response based on these telephone
discussions. Enclosure 2 contains the pages in HDP-TBD-WM-909 with new text since
Reference 4 was issued.
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Please contact me at 314-810-3376, or Kevin Davis at 314-810-3348, should you have questions
or need additional information.

Sincerely,

A) (). D tl
dVUrw,r.l-rc"Hf a"ilL,rrl
Dennis C. Richardson /
Deputy Director
Hernatite Decommissioning Project

Enclosure: l) NRC Comment and Westinghouse Response During Telephone Discussions on
November 14 and 20,2013

2) Pages with New Text in Revision 2 of HDP-TBD-WM-909, "Safety Assessment
for Third Alternative Disposal Request for Transfer of Hematite Project Waste to
USEI''

cc: J. J. Hayes, NRC/FSME/DWMEP/DURLD
J. W. Smetanka, Westinghouse
M. M. LaFraruo, NRC Region IIVDNMS/MCID (w/o Enclosure)
J. E. Tapp, NRC Region IIVDNMS/MCID
Chad Hyslop, US Ecology Idaho, Inc.
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Enclosure I

NRC Comment and Westinghouse Response During Telephone Discussions
on November 14 and 20, 20t3

Westinghouse Electric Company LLC
US Ecolory ldaho,Inc.

Westinghouse Electric Company LLC, Ilematite Decommissioning Project
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NRC comment:

While the proposed Hernatite soil processing involves low concentrations of U-235, there
are large volumes and the potential for containing many Kgs of U-235. The aqueous soil
processing operations have the potential for causing some of the uranium to move from the
soil phase to an aqueous phase. The uncertainty about the soil treatment chemical additives,
the amount of water used for individual treatment batches, and the subsequent treatment
and disposition of water following soil treatment all contribute to uncertainty about the
potential for concentration of U-235.

While the staff recognizes the limited potential for the soil processing operations to
produce U-235 concentrations that present a nuclear criticality risk, it does require
additional information on controls that Westinghouse will impose on the soil processing
operations that involveU-235 before the staff can conclude that the risk of criticality is
being adequately managed.

The supplemental information provided in Westinghouse's November 5,2013, submittal
needs enhancements with respect to the information provided concerning the treatment for
the removal and/or stabilization of VOCs and other chemicals associated with the waste
material. Since that the amount and types of reagents added to a batch are dependent upon
the constituents of the material, it appears a bounding calculation may be difficult if not
impossible to provide. From Westinghouse's submittal the NRC staff has concluded a

stoichiometric equation is utilized to determine the additives to the tank when the
constituents of the material to be treated are identified. The staff s concerns are associated
with how USEI ensures that the solution generated during the treatment process does not
result rn aU-235 concentration of lI glL or greater.

ln order for the staff to be able to approve the chemical treatment of materials at USEI the
staff needs to be assured that Westinghouse has in place adequate controls to ensure that
the solution concentration does not reach Il glL. The additional controls could involve a
combination of actions as appropriate such as batch-specific sampling prior to treatment
operations, batch-specific calculations prior to treatment operations, batch-specific
measurements after soil treatment operations, and commitments for the treatment of any
liquids with higher concentrations of U-235.

Westinghouse Response:

Westinghouse evaluatg.4 the potential for the total amount of U-235 present in the soil at a
concentration of 0.1 g:"UlL to leach from the soil and enter the minimal amount of reagent
(1 percent by weight of soil) to create the maximum concentration of U-235 in the reagent.
For liquid reagents or dry reagents where water needs to be added, the result was a solution
containing 6.7 g23stJ/L. which is less than I t.O {3sVn which is the maximum subcritical
infinite sea concentration for water. In a telephone conversation on November T4,2013,
NRC acknowledged this evaluation, but considered that the evaluation should also address
the potential for higher concentrations, including precipitates, to form within the liquid
reagent solution and eventually form into a critical mass. For dry reagents where water
does not need to be added, there would be no solution or precipitation.

Westinghouse has considered the potential for a reagent solution mechanism to form a

critical mass and determined that a critical mass cannot be formed, as follows:
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The treatment bins are rectangular open top boxes with flat bottoms (see example picfure
below). The flat bottoms are necessary to ensure the reagent is thoroughly mixed, using
excavator equipment, with the waste. The floor of the treatment bins do not provide a
mechanism for solution/precipitate to flow into a lump configuration. The treatment
breaks down or destroys the VOCs, so the reagents are not later removed with the
hazardous constituents. Destruction of the VOCs is maximized by thorough mixing of
the reagents and waste, and they rernain mixed together. Any excess solution/precipitate
is captured into a solidification medium (such as clay) that is mixed into the waste prior
to its removal from the treatment bin for disposal.

To date, Westinghouse has shipped to USEI 637 rallcns of waste that did not require
treatment at USEI. The highest amount of U-235 in any one railcar has been 443 g. This
data is from the shipping documents and is based on the sampling protocols approved per
Amendment 58. Westinghouse will use this approved process to ensure that the
maximum U-235 in a railcar shipped from HDP to USEI for treatment does not exceed
700 gper railcar. USEI will not perform treatment on more than one railcar of HDP
waste in a treatment bin at a time (general practice is one transfer truck per treatment bin,
or about ll3 of arailcar per treatment bin). These controls will ensure that the waste
rernains safely subcritical during treatment.
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Enclosure 2

Pages with New Text in Revision 2 to HDP-TBD-WM-909

Safety Assessment for Additional Hematite Project \ilaste at USEI

Westinghouse Electric Company LLC
US Ecologlr ldaho, Inc.

Westinghouse Electric Company LLC, Hematite Decommissioning Project

Docket No. 070-00036
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This conservative analysis of cumulative intruder dose yields a dose less than the Part 20
dose limit of 100 mrem/yr to members of the public. This cumulative dose is unrealistic
since it assumes the radioactivity from all three maximum scenarios is lined up in proximity
together at the time of intrusion.

7.3 Sensitivity Analysis

The sensitivity analyses associated with References 1d, 1i, la,2c,2d, and 2a demonstrated
that the dose estimates are not highly sensitive to small changes in parameters. Since the
methods of calculating dose are the same as References ld, le, lf, li, lj,2c, and 2b, these
sensitivity analyses remain valid for this third 20.2002 request.

8.0 NUCLEAR CRITICALITY SAFETY

Nuclear criticality safety assessments, NSA-TR-09-14 and NSA-TR-HDP-11-11 (References
8 and 9), demonstrate that the treatment and disposal of Hematite decommissioning waste at
the USEI site can be safely performed. The assessments have determined that there are very
large margins of safety under normal (i.e., expected) conditions and that there is considerable
tolerance to abnormal conditions. Under all foreseen abnormal conditions a criticality event
is considered either not credible or is precluded by controls in place at the Hematite site.

NSA-TR-HDP-I1-11 includes assessment of the sanitary sludge being considered under this
request.

This analysis applies to disposal of Hematite decommissioning wastes with a maximum
average fissile nuclide concentration of 0.1g 23sIJlL 

at the USEI site. This average fissile
nuclide concentration is assessed on a per railcar basis. The conservative average of
0.lgz3sulL is derived based on the following analysis.

o NUREG/CR-6505 Vol. 1 derives a minimum critical infinite sea concentration of
t.+ {3sun (39.6 g235tJlft3) for a fictitious bounding medium consisting of only Sio2
and 235u.

o Section 10 of NUREG/CR-6505 (Ref. 15, pg. 45) concludes that a concentration
factor of greater than ten is not considered credible for migration of 235U based on
the hydrogeochemical modeling.

The treatment methods will not result in the waste exceeding an average of 0.1 g"tlJlL, as

described and analyzed in Nuclear Criticality Safety Assessments, NSA-TR-09-14
(Reference 8), NSA-TR-HDP-I1-11 (Reference 9), and HEM-13-MEMO-090 (Reference
13). While the first two documents discuss five percent of the waste requiring treatment, the
amount being treated is not a limitation to ensuring nuclear criticality safety, which is
achieved on a concentration basis. The estimate of waste, approximately 22,000 m3,
requiring stabilization prior to disposal, will exceed the five percent estimate mentioned in
the NCSAs.

Westinghouse evaluated the potential for the total amount of U-235 present in the soil at a
concentration of 0.1 g235UlL to leach from the soil and enter the minimal amount of reagent
(1 percent by weight of soil) to create the maximum concentration of U-235 in the reagent.
For liquid reagents or dry reagents where water needs to be added, the result was a solution
containing 6.7 g235UlL, which is less than I I.6 g235UlL, which is the maximum subcritical
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infinite sea concentration for water. In a telephone conversation on November 14,2013,
NRC acknowledged this evaluation, but considered that the evaluation should also address
the potential for higher concentrations, including precipitates, to form within the liquid
reagent solution and eventually form into a critical mass. For dry reagents where water does
not need to be added, there would be no solution or precipitation.

Westinghouse has considered the potential for a reagent solution mechanism to form a

critical mass and determined that a critical mass cannot be formed, as follows:

o The treatment bins are rectangular open top boxes with flat bottoms (see example picture
below). The flat bottoms are necessary to ensure the reagent is thoroughly mixed, using
excavator equipment, with the waste. The floor of the treatment bins do not provide a
mechanism for solution/precipitate to flow into a lump configuration. The treatment
breaks down or destroys the VOCs, so the reagents are not later removed with the
hazardous constituents. Destruction of the VOCs is maximized by thorough mixing of
the reagents and waste, and they remain mixed together. Any excess solution/precipitate
is captured into a solidification medium (such as clay) that is mixed into the waste prior
to its removal from the treatment bin for disposal.

o To date, Westinghouse has shipped to USEI 637 rallcars of waste that did not require
treatment at USEI. The highest amount of U-235 in any one railcar has been 443 g. This
data is from the shipping documents and is based on the sampling protocols approved per
Amendment 58. Westinghouse will use this approved process to ensure that the
maximum U-235 in a railcar shipped from HDP to USEI for treatment does not exceed
700 gper railcar. USEI will not perform treatment on more than one railcar of HDP
waste in a treatment bin at a time (general practice is one transfer truck per treatment bin,
or about Il3 of a railcar per treatment bin). These controls will ensure that the waste
remains safely subcritical during treatment.
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As discussed in Section 1 above, non-HDP SNM material shipped to USEI has been below
the average O.t {3sVn concentration limit for HDP waste consigned to USEI. USEI
disposal cell 15 includes not only HDP and non-HDP SNM waste, but approximately 1.7

million tons of other non-SNM soils and debris disposed between 2010 and 2012. Therefore,
no additional impact needs to be evaluated.

9.0 RECORDS OF TRANSFER

10 CFR 70.42 (dX2) requires a written certification by the transferee that the recipient is
authorized by license or registration certificate to receive the type, form, and quantity of
SNM to be transferred, specifying the license or registration certificate number, issuing
agency, and expiration date. Since USEI would be exempted from the 10 CFR 70.3
requirement of an NRC licensee to possess SNM, the $70.42 requirement would not apply.
However, Westinghouse will maintain as an alternative written registration certificate a copy
of the permit issued to USEI by the State of Idaho and NRC approval of this alternate
disposal request for specific HDP wastes. DOEA{RC Form 741, Nuclear Material
Transaction Report, would be used by Westinghouse to document transfers of SNM to the
disposal facility. USEI will report SNM receipts using its existing account with the Nuclear
Materials Management & Safeguards System.

1O.O PHYSICAL SECURITY ASPECTS OF THE WASTE TO BE SHIPPED,
HANDLED, TREATED AND DISPOSED AT USEI

Physical security aspects of this 20.2002 altemate disposal request are no different than the
physical security aspects of the preceding 20.2002 requests (References 1a and 2a). From a
physical security standpoint, this assessment considers the concentration and the enrichment
of the SNM being shipped to USEI and handled there, the attractiveness of the form of the
SNM being disposed, and the ability of an adversary to efficiently and timely segregate such
material after acquisition. The activities considered in this assessment are: (1) shipment of
the waste material via gondola cars to USEI; (2) unloading of the waste from the gondola
cars on to trucks for treatment and disposal at the USEI burial cell, and (3) treatment and
disposal of the waste material in the burial cells.

10.1 Concentration, Amount, and Enrichment

Each shipment (railcar) of waste to USEI will meet the transportation security requirements
in 10 CFR $73.67(9), In-Transit Requirements for Special Nuclear Material of Low Strategic
Significance, when quantities meeting those requirements are present in the shipment. A
Formula Quantity of SNM or SNM of Moderate Strategic Significance will not be transferred
to USEI. The 10 CFR 73 definition of SNM of Low Strategic Significance for U-235 is
summarized below ('percent' is percent by weight):

(1) l5 to 999 grams of uranium-235 where enrichment is 20 percent or more; or

(2) 1,000 to 9,999 grams of uranium-235 where enrichment is 10 up to 20 percent; or

(3) 10,000 grams or more of uranium-235 where enrichment exceeds 0.72 up to 10 percent.

In addition to ensuring that the waste transferred to USEI does not exceed the criteria SNM
of Low Strategic Significance, any waste containing highly enriched SNM will be Diffuse


