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Subject: Hematite Decommissioning Project - Additional Information Resulting from
Teleconferences on January 27, 2015, February 3, 2015, and February 10, 2015,
Regarding the July 11, 2014, Request for Waste Volume Increase to Alternate
Disposal Approvals and Exemptions for Waste Transferred to US Ecology Idaho
(License No. SNM-00033, Docket No. 070-00036)

References: 1) Westinghouse (Fussell) Letter HEM-14-60 to NRC (Document Control Desk)
dated July 11, 2014, "Hematite Decommissioning Project - Request for Waste
Volume Increase to Alternate Disposal Approvals and Exemptions for Waste
Transferred to US Ecology Idaho" (ML14193A008)

2) Westinghouse (Fussell) Letter HEM-14-74 to NRC (Document Control Desk)
dated September 25, 2014, "Westinghouse Hematite Decommissioning Project -
Supplemental Information for the July 11, 2014, Request for Waste Volume
Increase to Alternate Disposal Approvals and Exemptions for Waste Transferred
to US Ecology Idaho" (ML14293A614)

3) NRC Letter (Hayes) to Westinghouse (Fussell) dated October 29, 2014, "The
U.S. Nuclear Regulatory Commission (NRC) Request for Additional Information
from Westinghouse Associated with the Fourth Hematite 20.2002 Alternate
Disposal Request" (ML 14294A 141, ML 14294A 146)

4) Westinghouse (Fussell) Letter HEM-14-99 to NRC (Document Control Desk)
dated December 19, 2014, "Hematite Decommissioning Project - Response to
NRC Request for Additional Information dated October 29, 2014, on the July 11,
2014, Request for Waste Volume Increase to Alternate Disposal Approvals and
Exemptions for Waste Transferred to US Ecology Idaho"

Dear Sirs:

In Reference 1, Westinghouse Electric Company LLC (Westinghouse) requested approval from
the U.S. Nuclear Regulatory Commission (NRC) for an increase in the volume of waste
previously approved for transfer from the Hematite Decommissioning Project (HDP) to US
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Ecology Idaho (USEI). References 2, 3 and 4 involve additional information requested by the
NRC pertinent to their review of the Reference 1 request.

Westinghouse appreciates the discussions with the NRC staff during the Public Meeting
Teleconferences which occurred on January 27, 2015, February 3, 2015, and February 10, 2015,
to address NRC questions in regard to the 20.2002 submittal. Unfortunately, due to the winter
storm in the Washington D.C. area, the February 17, 2015, meeting was canceled and is to be
rescheduled. Due to the delay in having the next Public Meeting Teleconference, and the
potential impacts of the delay on NRC and Westinghouse scheduled activities, Westinghouse is
providing responses to NRC comments from previous teleconferences at this time. If necessary,
Westinghouse will provide additional responses generated from the next scheduled Public
Meeting Teleconference as soon as possible upon conclusion of the meeting.

Attachment 1 contains the NRC comments from these Teleconferences with the Westinghouse
response following each NRC comment. Attachment 2 is a CD-ROM containing spreadsheets
and supporting documents related to Attachment 1.

Please contact Kenneth Pallagi at 314-810-3353 should you have questions or need additional
information.

Sincerely,

Gay .Fu ell
Deputy ctor,
Hematite Decommissioning Project

Attachments: 1) Additional Information Resulting from Teleconferences on January 27,
2015, February 3, 2015, and February 10, 2015, Regarding the July 11,
2014, Request for Waste Volume Increase to Alternate Disposal Approvals
and Exemptions for Waste Transferred to US Ecology Idaho

2) CD-ROM containing:
* An updated spreadsheet for Appendix K of HDP-TBD-WM-911
* NSA-TR-09-14, "Nuclear Criticality Safety Assessment of the US

Ecology Idaho (USEI) Site for the Land Fill Disposal of
Decommissioning Waste from the Hematite Site," from HEM-09-52

* NSA-TR-10-14, "Calibration Analysis for Measuring 235U in the Water
Treatment System at the Hematite Facility

cc: J. J. Hayes, NRC/FSME/DWMEP/DURLD
J. W. Smetanka, Westinghouse (w/o Enclosure)
M. M. LaFranzo, NRC Region III/DNMS/MCID
E. A. Bonano, NRC Region III/DNMS/MCID
Chad Hyslop, US Ecology Idaho, Inc.
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Attachment 1

Additional Information Resulting from Teleconferences on January 27, 2015,
February 3, 2015, and February 10, 2015 Regarding the July 11, 2014,

Request for Waste Volume Increase to Alternate Disposal Approvals and
Exemptions for Waste Transferred to US Ecology Idaho

The NRC Comments have been grouped where the same response fits grouped comments.

NRC Comment 1: Based upon the data in Appendix K, the expected concentrations of
radionuclides for some waste materials are elevated in comparison to the concentrations which
were assumed in the calculation of dose.

Westinghouse Response 1: As with the previously approved 20.2002 requests, Westinghouse
acknowledges that some individual line items in Appendix K are greater than the average
concentration while other items are less than the average concentration. The higher dose from
individual shipments with concentrations higher than the average will be offset by the lower
dose from individual shipments with concentrations lower than the average. The variance in
concentrations and doses is limited by the concentrations controls established in Table 3 of
HDP-TBD-WM-91 1. The Table 3 limits were initially approved by NRC in Amendment 58
(Reference Ia in HDP-TBD-WM-91 1) for the waste stream of soil and buried debris and then
modified and approved in Amendment 60 (Reference 2a in HDP-TBD-WM-91 1) for
contaminated piping and concrete associated with uranium processing. These areas are the
centers for radioactivity on the Hematite Site. The remaining areas are ancillary to these
centers, involving support systems receiving contamination spread from the primary areas.

The average concentrations listed in Table 2 of HDP-TBD-WM-911 are carried over from the
first 20.2002 request with the intent to simplify the dose analysis and review of that analysis.
This is justified because the estimated average radionuclide concentrations for the waste listed
in Appendix K are less than the Table 2 averages, and because of the limits on variation and on
the total amount of Tc-99 that are established in Table 3.

The estimated average radionuclide concentrations are calculated by: (1) multiplying the mass
of the waste in each row by the radionuclide concentrations applicable to that row based on
characterization data or on bounding concentrations; (2) summing the resulting curie amounts;
and (3) dividing by the total weight of all of the waste listed in Appendix K. Those results in
pCi/g are presented in the table below, along with the Table 2 concentrations, which are higher
than the estimated average concentrations.

Tc-99 Uranium- Uranium- Uranium- Radium- Thorium-
EstimatedAvg.____ (pCi) 234 (pCi) 235 (pCi) 238 (pCi) 226 (pCi) 232 (pCi)
Estimated Avg. Rad.

Concentrations based 17.87 91.95 4.52 15.64 1.20 1.03
on Appendix K I
Table 2 27 113 5.5 18 1.3 1.2
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NRC Comment 2: It would be acceptable to apply the previous dose assessment as long as the
plan for further sampling takes into account the variance of the concentration for both the not
previously approved waste materials and the additional waste from previously approved
materials. In some cases, WEC has not adequately established that the variance for the
additional (not previously assessed or previously assessed) materials is lower than the variance
applied in establishing the sampling plans for previously approved materials. Nor has WEC
adequately provided rationale for why the characterization data for not previously assessed or
previously assessed applies to these materials.

Westinghouse Response 2: As with the previously approved 20.2002 requests, Westinghouse
made a commitment in Section 6.3 of HDP-TBD-WM-911 to conduct additional sampling,
laboratory analysis, and evaluation of the sample results prior to shipping the materials
identified in Appendix K to USEI. This shipping data along with surveys of the shipping
containers (the railcars) is used to verify the limits in Table 3 of HDP-TBD-WM-911 are met,
which results in constraints in variance to the dose because of variance in the concentration of
radioactivity. Specifically:

Variance in the post-closure dose scenario is constrained by the Table 3 limit of 2.05 Ci for the
95 percent Upper Confidence Level (UCL(95)) of the mean. Because Tc-99 is the controlling
radionuclide for the post-closure dose, the variance in those doses is constrained by this limit on
the UCL(0.95) for Tc-99. This limit has not changed since SNM-33 Amendment 60 was
issued.

Variance in the intruder dose scenarios are constrained by the Table 3 limits for an individual
railcar and by the railcar average .limit of 0.1 g235U/L in Section 9 of HDP-TBD-WM-91 1.
These limits constrain the radionuclide concentrations placed in a localized section of the
disposal site where the radioactivity could be encountered by the hypothetical intruder. Table 3
limits an individual railcar to an average concentration of Ra-226 and Th-232 no higher than 13
and 16 pCi/g, respectively. The Section 9 limit equates to 126 pCi/g of U-235 (0.1 g*2.16E6
pCi/g]/[1E3cm 3* 1.72 g/cm 3]). Because the major source term of burial pit soil/debris has been
excavated and are not the subject of this 20.2002 request, the uranium isotopes in the subject
materials are contamination from activities over extended periods of time. Enriched uranium,
which includes U-235, U-234 and U-238, was the primary contamination with a limited
amount, if any, of natural or depleted uranium. Natural or depleted uranium were known to be
used in tests and enriched uranium in all of the fuel fabrication. Accordingly, the constraints on
U-235 also constrain U-234 and U-238. The Section 9 limit will be added to Table 3.

Variance in the USEI worker dose and public doses for this 20.2002 request are constrained by
the railcar limits in Table 3, which are discussed above, and the Table 3 requirement that the
general gamma dose rate from each railcar does not exceed 40 jir/hr.

NRC Comment 3: The Water Treatment System (WTS) sediment, filter media, and resin have
not been adequately characterized nor has WEC provided adequate justification for applying the
previous sampling plans:

WEC's intent to treat and sample this material in the same manner as soil has not been
justified. If the proposed sampling rate for soil of 1 sample per 15 yd3 were to be used,
only one sample would be taken for this material. NRC does not view one sample as
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sufficient.

" WEC provided one value for Tc-99 concentration (43 pCi/g) so the variance has not
been established.

* Sampling and analysis was limited. A single resin sample was analyzed for Tc-99 and
uranium. WEC provided four sediment and two resin sample results just for U-235 and
U-238. There was no sampling or analysis of filter media.

* While 130 weekly survey results for U-235 may show little variance, those results do
not provide any indication of the Tc-99 variance. Such a variance would be important
for determining the appropriate sampling plan to ensure WEC stays within the current
Tc-99 limits for disposal at USEI.

Westinghouse Response 3: Westinghouse will change the sampling plan from one sample per
7.1 m3 of waste to a sampling plan based on NUREG/CR-6567, "Low-Level Radioactive Waste
Classification, Characterization, and Assessment: Waste Streams and Neutron-Activated
Metals." Table 4.2 in NUREG-6567 identifies that one sample was taken from each reactor
plant ion exchanger for use in waste characterization. It is inferred that ion exchange resin was
considered sufficiently uniform that a single sample was representative of that resin for waste
disposal purposes. Applying this precedent to the contents of the WTS that will be disposed,
Westinghouse will take one sample from the resin in each ion exchanger housing (2), from the
sediment captured in each bag filter duplex unit (4), from each tank that is cleaned out
(minimum of 5) for a total of at least 11 samples. As discussed in Westinghouse Response 2,
the sample results will be subjected to the constraints on variance established in HDP-TBD-
WM-91 1.

NRC Comment 4: The following waste materials have not been adequately characterized nor
has WEC provided adequate justification for applying the previous sampling plans for the
Water Treatment System components grouped under piping (e.g., piping, filter components,
pumps, valves; meters):

* WEC assumes the radionuclide concentrations from the resin sample results, multiplied
by 0.1. WEC assumes that 10 percent by weight of the total mass (items and residual
sediment, resin, etc.) will be bounding for the amount of material clinging to the interior
of the components.

* WEC has not adequately characterized this waste material, nor has WEC established the
variance of concentration within this material. The NRC staff views 10 percent of the
resin concentration to be an arbitrary value to assign to this material.

* WEC proposes to use the sampling rate for uranium processing piping of one sample per
7.1 mi of waste, the rationale being that 10 percent of the resin concentration is less than
the uranium piping concentrations. This would result in about 3 samples across all the
components. The NRC believes that this is an inadequate number of samples.

Westinghouse Response 4: Westinghouse will change the sampling plan from a minimum of
one sample per 7.1 in3 of waste to a sampling plan based on biased locations where scale is
most likely to buildup on surfaces. The following 15 such locations are selected as the
minimum sampling requirement for WTS: each ion exchanger housing (2), each granulated
activated carbon filter housing (4), each bag filter duplex unit housing (4), 1 pump, the normal



Attachment I to HEM- 15-10
February 18, 2015
Page 4 of 14

flow side of 1 normally closed valve, and 3 piping bends. The sample of scale/residue will be
based on visual inspection at these locations. Engineering judgment will be used during
dismantlement of the WTS to determine if other unique locations of surface buildup exist, and,
if so, they will also be sampled.

The radioactivity present in the WTS comes from the soil in the excavations via water transport.
Thus, the radioactivity in the WTS is already accounted for in the characterization data for the
soil that was provided in the first 20.2002 request (Amendment 58) because the soil sampling
for that characterization data preceded excavation and water transport to the WTS. The WTS
radioactivity is a subset of soil radioactivity dataset. Westinghouse is requesting that this subset
of soil be allowed to be disposed using the same requirements that are authorized for the larger
set.

In HDP-TBD-WM-9 11, 10 percent of the weight of the piping was used as the mass of the
internal debris that would contain radioactivity. This factor was initially based on a misreading
of the 10 percent factor applied to "outside" piping in Appendix F to HDP-TBD-WM-906
(ML122090321). However in HDP-TBD-WM-906, the 10 percent factor is applied to the
volume of the piping, and not the mass of the piping. This is being corrected by using data
from HDP-TBD-WM-906 for "outside" piping to determine the average ratio for internal debris
mass to pipe wall mass. The result is 0.44. A new row has been added to Appendix K for
"Internal debris/scale for WTS (piping, various filter components, pumps, valves, meters),
except for tanks." This new row has mass based on 44 percent of the mass for the "Internal
debris/scale for WTS (piping, various filter components, pumps, valves, meters - drained and
emptied except for residue), except for tanks." The radioactivity concentrations applied to this
new row are those from the resin sample because that is the highest sample result available.
Even if the average concentration is 100 times higher than this resin sample, the overall
estimated average discussed in Westinghouse Response 1 would not exceed the Table 2
averages.

This error of not considering the internal debris mass, which has the radioactivity, separate from
the pipe mass, which does not have the radioactivity, extends to the following:

" For "WTS (piping, various filter components, pumps, valves, meters - drained and
emptied except for residue), except for tanks" the mass of the internal debris was not
included in the total mass calculation in Appendix K. A new row has been added to
Appendix K to reflect this weight.

" Except for "WTS (piping, various filter components, pumps, valves, meters - drained
and emptied except for residue), except for tanks" the other piping entries in Appendix
K provided the combined mass of the pipe and internal debris. The combined mass was
multiplied by the radioactivity concentrations to obtain the total amount of radioactivity.
However, only the debris mass should have been multiplied by the radioactivity
concentrations. These inflated results are conservatively high, and are not recalculated.

A copy of the revised Appendix K spreadsheet is attached. The estimated average
concentrations provided in Westinghouse Response 1 include the results from these changes.

NRC Comment 5: The following waste materials have not been adequately characterized nor 1
has WEC provided adequate justification for applying the previous sampling plans for:

I -. - -~ I
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* The concrete associated with the Sanitary Wastewater Treatment Plant Tanks
" The material associated with the Metal Subsurface Sanitary System Tank

[Additional details of the NRC comment are not included because of the nature of the
Westinghouse response.]

Westinghouse Response 5: The materials from the "Metal Subsurface Sanitary System Tank"
and concrete from the "SWTP Tank Top, Bottom, Walls, Slab" that are listed in Appendix K
have been or will be shipped to a disposal site licensed per NRC requirements. These materials
will not be shipped to USEI, so their characterization information is no longer required for this
10 CFR 20.2002 request, and that information has been removed from Appendix K.

NRC Comment 6: The following waste materials have not been adequately characterized nor
has WEC provided adequate justification for applying the previous sampling plans for the
concrete associated with the Old Septic Tank.

[Additional details of the NRC comment are not included because of the nature of the
Westinghouse response).]

Westinghouse Response 6: The "Old Septic Tank Top, Bottom, Walls" listed in Appendix K
will be addressed without material being shipped to USEL.

" A portion of the tank had to be removed to allow access to the tank. That removed
material was segregated for shipment to a disposal site licensed per NRC requirements.
Any other removed portion of this Old Septic Tank will also be segregated for shipment
to a disposal site licensed per NRC requirements.

" Any non-removed portion of the Old Septic Tank that is planned to remain in situ will
be decontaminated as necessary and undergo final status survey (FSS).

Because the Old Septic Tank materials will not be shipped to USEI, their characterization
information is no longer required for this 10 CFR 20.2002 request, and that information has
been removed from Appendix K.

NRC Comment 7: What density was utilized in the dose calculations? Appendix M has 1.5
g/cc. Appendix K has a density for concrete of 2.2-2.4 g/cc. Appendix K has an overall density
of 1.72. Westinghouse appears to have utilized a density of 1.5 g/cc in their dose assessments.
Has Westinghouse updated their dose assessments as a result of these density changes or
determined the impact the density changes on the overall doses?

Westinghouse Response 7: The calculations for post-closure dose, intruder dose, and USEI
worker/public dose with respect to waste density are discussed below. The overall density is
calculated using weighted averages for all types of materials, including concrete.

Post-closure Dose: The first 20.2002 request (Amendment 58) established that Tc-99 was the
limiting radionuclide for the post-closure dose. The first and second 20.2002 requests
(Amendments 58 and 60) established limits on the total amount of Tc-99 shipped by the
Hematite Decommissioning Project (HDP) to USEI based on RESRAD calculations using
characterization data in those requests. In Tables 1 and 3 of HDP-TBD-WM-911,
Westinghouse has committed to the same limits for Tc-99 that were approved in Amendment
60. Since the source term for Tc-99 is held constant, the variation in density has no effect on
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RESRAD calculations. Argonne National Laboratory states in "Examination of Technetium-99
Dose Assessment Modeling with RESRAD (onsite) and RESRAD-OFFSITE"
(ANL/EVS/TM/1 1-2): "Three parameters-area of contamination, thickness of contaminated
zone, and density of contaminated zone-along with concentration in the contaminated zone
determine the total activity of Tc-99 in the contamination source." Because the total amount of
Tc-99 is held constant, the change in density will affect the volume that HDP disposes at USEI
rather than the Tc-99 source term that HDP disposes at USEI. By constraining the total amount
of Tc-99, variation in the density parameter does not vary the total activity of Tc-99.

Intruder Dose: As with the previously approved 20.2002 requests, a density of 1.5 g/cm 3 was
used in the intruder dose calculations. This density is based on the density of 1.5 g/cm 3 that
USEI uses to guide its compaction activities when waste is added to the disposal cell. The
density of soil waste received at USEI is less than 1.5 g/cm 3 due to bulking of soil during
handling and shipping after excavation ("bulking" may also be called "bulkage" or "swell").
The bulking factor of soil after excavation can range from 20 to 40 percent. Applying a 20
percent bulking factor in soil in Appendix K results in overall waste density (includes soil,
asphalt, concrete, piping) of 1.45 g/cm 3 when received at USEI. Applying a 40 percent bulking
in soil in Appendix K results in overall waste density of 1.25 g/cm 3 when received at USEI.

USEI worker/public dose: This dose calculation is the sum of an internal dose calculation and
an external dose calculation. Density in not a factor in the internal dose calculation, which is
the controlling dose. Density would affect the external dose calculation. The MicroShield®'
calculations of A60 and A63 were conducted with a density of 1.69 pCi/g. A higher density of
1.72 g/cm 3 would lower the dose due to shielding. However, a lower density due to soil bulking
would increase the external dose rate. MicroShield is used to explore the change in external
dose rate with a density of 1.25 pC/g (40 percent soil bulking, no bulking in concrete, asphalt or
piping). Because the Stabilization Operator has the highest overall dose, that worker category
was used to explore the effect of a lower density. The radionuclide inventory in Curies was
kept constant from the MicroShield output file in A63 (ML13149A291), with the exception of
Ra-226. The Ra-226 inventory from the A63 output file was increased by 30 percent to reflect
its increase from I to 1.3 pCi/g, and then decayed for 30 years consistent with A60
(ML100320540). The resulting Curie amounts for Ra-226 and progeny were added to their
inventories from the A63 output file. With a density of 1.25 g/cm , the resulting external dose
rate is 1E-3 mrem/hr; Attachment 1 is the output file. This result is slightly higher than the 9E-
4 mrem/hr in Table 6 of HDP-TBD-WM-9 11, which has a conservative factor applied for the
30 percent increase in Ra-226. The total internal and external dose in 2015 for the Stabilization
Operator changes from 2.4 to 2.5 mrem. A lower density due to bulking does not have a
significant effect on the estimated dose to USEI workers and the public.

Nuclear Criticality Safety: The densities of the individual materials, e.g., soil, concrete, piping,
are considered in the Nuclear Criticality Safety Assessments and Calculations, and in the
determination of U-235 content. The 1.72 g/cm 3 density is the weighted average of individual
material densities used in describing the average material subject to this 20.2002 request, but
does not affect the Nuclear Criticality Safety Assessments and Calculations.

NRC Comment 8: Please identify which materials are included as waste for contingency1purposes, but are expected to be remediated in situ and undergo FSS. For any buildings that]

' MicroShield is a trademark of Grove Software, Inc., registered in the U.S. and other countries.
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may remain, identify if there is a change in plans for remediating the floor drains.

Westinghouse Response 8: The following materials, all from the concrete section of Appendix
K, are expected to be remediated in situ and undergo FSS; they are included in this 10 CFR
20.2002 request as a contingency for shipment to USEI in the event that disposal is more cost
effective than remediation and FSS:

* Building 110
" Building 230 Slab and Footers
* Building 231 Slab and Footers
* Site Pond Dam
" Site Pond Head Wall

The plan for addressing the floor drains in Buildings 110 and 230 (there are no floor drains in
Building 231) and the associated piping has not changed. They will be excavated for disposal.
Disposal will be at USEI if the conditions for disposal at USEI are met. The piping associated
with these floor drains is included in Appendix K.

NRC Comment 9: For Nuclear Criticality Safety purposes:

* Describe the physical and chemical form & composition of the new materials (the WTS
sediment, filter media, ion exchange resin, and other additions to App. K).

" Explain why these materials are bounded by the existing criticality analysis.
" Explain how you will ensure the accuracy of your waste characterization methods for

the new material, for compliance with the 0.1 g U-235/L concentration and 700 g U-235
per railcar limits.

Westinghouse Response 9: For the WTS sediment, filter media, ion exchange resin
Westinghouse has previously assessed these materials in Nuclear Criticality Safety Assessments
(NCSAs) and Nuclear Criticality Safety Calculation (NCSC). These materials were discussed
in Section 8 of the Enclosure to HEM-09-52, May 21, 2009, "Request for Alternate Disposal
Approval and Exemptions for Specific Hematite Decommissioning Project Waste"
(ML091480071). The tables below are a cross-reference to the information in the NCSAs and
NCSC.

The new additions to Appendix K, which are listed below, are soil, concrete, asphalt, piping
material (vitrified clay, metal, PVC, and nitrile), which are bounded by the NCSAs associated
with the first two 20.2002 requests (Amendments 58 and 60). The accuracy of waste
characterization is assured by following the same methods and requirements for radioactivity,
including U-235, that have ensured the accuracy of the soil, concrete and piping waste that HDP
has already shipped to USEI under previous 20.2002 authorizations.

" Soil associated with Haul Roads and Surface Soil impacted during site work [new]
* Concrete associated with:

o Building 110 [new]
o Building 230 Slab and Footers [new]
o Building 231 Slab and Footers [new]
o SWTP Tank Top, Bottom, Walls, Slab [new]

" Piping associated with:
o Outside: From SWTP To Outfall [new]
o WTS (piping, various filter components, pumps, valves, meters - drained and
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emptied except for residue), except for tanks [new]
o Metal Subsurface Sanitary System Tank [new]

Criticality Safety Assessment for WTS Wastes: NSA-TR-09-14, "Nuclear Criticality Safety
Assessment of the US Ecology Idaho (USEI) Site for the Land Fill Disposal of
Decommissioning Waste from the Hematite Site." While this document was submitted with
HEM-09-52, the ADAMS file does not include it. A copy is attached.

Pages Section Title
15-16 1.5.2, all Solids Recovered from the Water Treatment System
35 2.3, penultimate paragraph Normal Conditions
42-46 2.4.2, all Concentration Limit is Exceeded When Solids

Recovered from the Water Treatment System (i.e., used
filter media, IX beds, solids in the holding tanks, etc.,)
are Prepared for Shipment

49 2.4.3.4, CSC 01, paragraph 2 Safety Controls Criticality Safety Controls
56 3.2.2, CSC 01, paragraph 2
58 3.2.2, CSC 09 Safety Controls
59 3.2.3, DinD 03 Defense-in-Depth Controls

Criticality Safety Assessment for WTS Operation: HEM-09-139, November 30, 2009,
"Hematite Decommissioning Project Criticality Technical Reports Supporting
Decommissioning Plan," Attachment 6, NSA-TR-09-13, "Nuclear Criticality Safety
Assessment of Water Collection and Treatment Activities at the Hematite Site" (ML093410084,
ML093410090):

Pages Section Title
13-17 1.3, all Overview of the Water Treatment Activities
18 1.4.5, all Bag Filters
19 1.4.7, all Ion Exchange Beds

Non-Destructive Analysis During Operations: NSA-TR-10-14, "Calibration Analysis for
Measuring 2 3 5U in the Water Treatment System at the Hematite Facility." This document has
not been formally submitted to NRC, but has been provided to NRC Inspectors. A copy is
provided.

Pages Section Title
13 3.1.1.2, all Component Geometry
19 Table 3-5, all Calibration results for WTS components - 0.1 g/L "3U

Non-Destructive Analysis at Waste Evaluation Area: HEM-09-139, November 30, 2009,
"Hematite Decommissioning Project Criticality Technical Reports Supporting
Decommissioning Plan," Attachment 2, NSA-TR-09-09, "Nuclear Criticality Safety
Assessment of Waste Evaluation and Assay Activities at the Hematite Site" (ML093410084,
ML093410086):

Pages Section Title
22 1.4.5, all Material Assay Area(s)
24 1.5.7, all Fissile Material Monitoring Equipment
24 1.6, second bullet Scope of Assessment
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NRC Comment 10: It is stated in Section 6.1 of HDP-TBD-WM-911 that the list in Appendix
K is not exhaustive since contamination may be discovered in other areas of the site. Staff
believes that the list in Appendix K does need to be exhaustive. The likely sources of
contamination should have or be investigated. There should not be new sources. Any new
sources should be an aberrant situation. What may be in error might be the amount of waste
and the curie content associated with that amount.

Westinghouse Response 10: Westinghouse has made substantive efforts to understand the
extent of contamination requiring remediation because that affects both regulatory matters and
business financial planning. While Westinghouse has included in Appendix K all currently
known sources of contaminates, Westinghouse was simply being prudent in indicating that the
list was not necessarily exhaustive due to the possibility of unknown contaminates or additional
sources of existing contaminates being found in the future. Westinghouse is revising the
following text in HDP-TBD-WM-911 from:

The waste will come from areas on HDP where remediation is incomplete.
Appendix K describes the areas that will be the sources of the waste. The list is
not intended to be exhaustive since contamination may be discovered in other
areas of the site.

to:

The waste will come from areas on HDP where remediation is incomplete.
Appendix K describes the areas that will be the sources of the waste. In the
unlikely event that Westinghouse finds a previously unknown source of
contaminated soil, piping, concrete or asphalt waste that is not included in
Appendix K, Westinghouse will evaluate the material and then make a
determination whether the waste will be sent to a disposal site licensed per NRC
requirements or could be candidate material for shipment to USEI under existing
authorizations. NRC will be informed of such candidate material for shipment to
USEI before shipment of that material to USEI.

NRC Comment 11: In Section 9.0, Criticality Safety, it is stated that HDP will assay WTS
sediment and filter materials prior to combining them with other wastes. Are resins assayed?

Westinghouse Response 11: The term "filter materials" was intended to be inclusive of resin.
The sentence is revised to read, "HDP will assay WTS sediment, resin, and filter materials prior
to combining them with other wastes, and use the assay results to assign the U-235 contribution
from these materials."

NRC Comment 12: Page 15-16 of NCS Analysis NSA-TR-09-14 mentions granular activated
carbon. This material has not been identified as going to USEI. Is it going to USEI?

Westinghouse Response 12: To avoid reaching a Tc-99 limit prematurely, Westinghouse has
determined that the granular activated carbon will be shipped to a disposal site licensed per
NRC requirements, and therefore will not be shipped to USEI.
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NRC Comment 13: How is the external dose to the workers from sediment, filter media, &
resin bounded by the analysis?

Westinghouse Response 13: WTS sediment, resin, and filter media are smaller volumes that
will be mixed with soil after their sampling and characterization is complete. The loading of
these mixed soil and WTS materials in a railcar will be accomplished per the railcar limits of
Table 3 to meet variability limits in the potential dose to workers from unloading a single
railcar, treating and disposing of that railcar's waste.

In addition, sample results for WTS sediment, resin, and filter media are within the bounds of
the soil samples that were used in developing the estimated overall concentration used for soil
in the previously approved 20.2002 license amendments. That soil data was provided in
Appendix A to Attachment I to Westinghouse letter HEM-10-38 (ML100950386). Section (c)
of Attachment 1 to HEM-10-38 states "Note that these data [outliers] were retained in the
population [for computing the estimate] which should provide some amount of conservatism in
the concentration estimate versus the actual concentration at the time of shipment." For each
radionuclide, there were six or more soil sample results in HEM-10-38 that exceeded the
concentrations in the table below for WTS resin, filters, and sediment.

Tc-99 Uranium- Uranium- Uranium- Radium- Thorium-232
(pCi/g) 234 (pCi/g) 235 (pCi/g) 238 (pCi/g) 226 (pCi/g) (pCi/g)

WTS resin, filters, 43 1,466 80.6 408 0.2 0.28
sediment*

Bounding Soil data 17,100 46,800 1,940 4,480 414 6,870
from HEM-10-38
*Identified in the first HDP 20.2002 request in Section 8.0 of HEM-09-52 (ML091480071) as
"Solids recovered from the Hematite Water Treatment System (i.e., used filter media, IX beds,
solids in the holding tanks, etc.)."
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Attachment 1. MicroShield Output File

Case Summary of StabilizOperator 4th Page 1 of 3

MicroShield 8.03
Leidos (813-00(O)

Date Checked

Filename
Stabiliz Oprator 4th. msd

Case Title
Description
Geometry ..... ,

Run Date Run Time
Febru 5, 2015 1 1l6&02 PM
Pr .j•t Info

Stabiliz erator 4th
Densit 1.25

13 -Rectanglar Volume

Duration
00:00:00

Length
Width
Height

Source Dimensions
385.572 cm1 7 iný

385.572 cm (1 ft 7.8 inJ
385.572 cm (12 ft 7.8 in)

Dose Points

Y

#1
x Y Z

665.988 cm (~21 ft 102 in) 0. 0cm (0 in) 0 0 cm (0 in)

Shield N
Source
Air Gap

Shields
Dimension

5.73e+07 cm
3

Material
Concrete

Air

Densit
1.25

0.00122

Source Input: Grouping Method - Standard Indices
Number of Groupr. 25

Lower Energy Cutoff: 0.015
Photons < 0.015: Included

Nuclide
Ac 22-7
Ac-228

Bi-210
Bi-211
Bi-212
Bi-214
Fr-223
Pa-231
Pa-234
Pa-234m
Pb-2 10
Pb-211
Pb-212
Pb-214
Po-210

Ci
1.9593,-007
1. 1372e-004
8.5936e-005
1. 9498e-007
1. 1326e-004
1.2415e-004
2.7039e-009
4.5093e-007
2.7514e-006
1.7196e-003
8.5960e-005
1.9498e-007
1. 1326e-004
1.,2415e-004
8,5275e-005

... Librr Grove

7.2494e+003
4ý2076e+006
3. 1796e+006
7.2143e+003
4.1906e+006
4.5936e+006
1.0004e+002
1.6684e+004
1.0180e+005
6,3625e+007
3.1805e+006
7.2143e+003
4. 1906e+006
4.5936e+006
3.1552e+006

pCi/cm1

3.4181e-009
1 9839e-006
1.4992e-006
3.4015e-009
1 9759e-006
2. 1659e-006
4.7171e-011
7. 8667e-009
4. 8000e-008
2.9999e-005
1 4996e-006
3.4015e-009
1.9759e-006
2. 1659c-006
I .4877e-006

1.2647e-004
7.3404e-002
5.5470e-002
1.2586e-004
7.3107e-002
8.0137e-002
1.7453e-006
2.9107e-004
1.7760e-003
1.11 00e+000
5.5486e-002
1.2586e-004
7.3107e-002
8.0137e-002
5.5044e-002

file: ///C:/Program%2OFil esO/o20(x86)/MicroShield/o 208/Examrples/CaseFil esMI-TML/Stabili... 2/5/2015



Attachment I to HEM- 15-10
February 18, 2015
Page 12 of 14

Case Summary of StabilizOperator 4th Page 2 of 3

Po-211 _ 5.3228e-010 1.9694e+001 9.2859e-012 3.4358e-007
Po-212 7.2563e-005_ __2.6848e+006__; 1.2659e-006 4.6838e-002
Po-214 __1.2413e-004 ; I 4.5928e+006 - 2.1655e-006 8.0124e-002
Po-215 __ _ 1___.9498e-007 7.2143e+4003 _ 3.4015e-009 -1.2586e-004

Po-216 ..... 1.1326e-004 _j_ 4.1906e+006 ; 1.9759e-006 I 7.3107e-002
Po-218 1.2418e-004 _ý 4.5947e+006 _, 2.1664e-006 , 8.0156e-002
Ra-223 - 1.9498e-007 7.2143e+003 , 3.4015e-009 1.2586e-004
Ra-224,_ -1.1326e-004 4.1906e+006 __! 1.9759e-006_____ 7.3107e-002 11
Ra-226 i, 1.2418e-004 _ 4.5947e+006 2.1664e-006 8.0156e-002
Ra-228 1.1372e-004 _ 4.2076e+006 1.9839e-006 'J 7.3404e-002
Rn-219 I' 1.9498e-007 __ 7.2143e+003 !_ 3.4015e-009 _ 1.2586e-004 _

-Rn-220 - 1. 1326e-004 . 4.1906e+006___ 1.9759e-006 - 7.3107e-002
Rn-222 1.2418e-004 _L 4.5947e+006 2.1664e-006 8.0156e-002
Tc-99 " 2.6364e-003 9.7547e+007__ 4.5993e-005 _ 1.7018e+000_

Th-227___ 1.9264e-007 7.1277e+003 3.3607e-009 1.2435e-004
_ITh-2281__ 1.1326e-004 - I 4.1906e+006 1.9759e-006 _ - 7.3107e-002

Th-230 3.9207e-006 I1 1.4507e+005 ' 6.8399e-008 2.5307e-003 1
Th-231 5.3309e-004 __1.9724e+007 9.3000e-006 .. _ 3.4410e-001
Th-232 1.1464e-004 ]1 4.2417e+006 '. 2.OOO0e-006 7.3998e--002_
Th-234 __ 1.7196e-003 __ 6.3625e+007 ' 2.9999e-005 1.1100e+000
TI-207 1.9444e-007 7.1943e+003 l' 3.392 1e-009 h 1.2551e-004

'TI-208- ------. 0693e-005 - - 1.5056e+006 - 7.0991e-007 - 2.6267e-002
U-234 1.0890e-002 ___ 4.0293e+008 _ 1.8998e-004 7.0293e+000 .. ,
-U-235-- 5.3309e-004 11- 1.9724e+007 I 9.3000e-006 _ 3.4410e-001

8 1.7196e-003 _,6.3625e+007 - 2.9999e-005 - 1.110oe+000 1

Buildup: The material reference is Source
......... Integration Parameters

X Direction 20

I-__=_ ___- Y-Directjion _. _ ___.. _ .. __ - 20
Z Direction -- 20

___ __ ____ ~Results_ _ _ _ _

IFluence Rate'- Fluence Rate :Exposure Rate Exposure Rate
Energy (MeV), Activity (Photons/sec)ý MeV/cm/seclI MeV/cm 2/sec, mR/hr mR/hr

__ No Buildup With Bulldup` No Buildup _ With Buildup
0.015: 7.947e+07g __I 5.507e-10 6 6.004e-10-i 1 4.724e-11 5.149e-1 1
0.02 7.341e+01 3.641e-12 42 12_ 1.261e-13 i1.462e-13,
0.03 2.892e+06 2.751e-05 3.682e-05 2.727e-07 __3.649e-07

-0.04 .. 4.301e+04 II -1-.976e-06 I 3.083e-06_ ___8.738e-09_ _ 1.364e-08
0.05 6.557e+05 6.405e-05 1.138e-04 1.706e-07 3.031e-07
0.06 2.614e+06 4.138e-04 - 8.882e-04 8.220e-07 I 1.764e-06 1

0.08 _____5.276e+06 i 1.541e-03 _4.039e-03 2.439e-06 j, 6.392e-06
0. 1 6.435e+06 _ 2.773e-03 8.120e-03 4.242e-06 1.242e-05 _

0.15 - 3.282e+06 _ ':_2.600e-03 8.192e-03 _ 4.281e-06_ _i _1.349e-05 -_
0.2 - 1.497e+07 .. 1.776e-02 5.513e-02 4 3.134e-05 -- 9.73ee-05

file:///C:/Program%2OFiles%20(x86)/MicroShield%208/Examples/CaseFiles/HTML/Stabili... 2/5/2015
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Case Summary of StabilizOperator 4th Page 3 of 3

-0.6

48_

___2.056e+06__ 4.288e-03 1.237e-02_ _8.133e-06
-~_ 1.865e+06 5.829e-03 1E1.566e-02 - 1. 136e-05
r__6.736e+05 r- -- 2.892e-O3 :L 7.-332e-0-3 __5.-678-e-06-

3.585e+06 _ 2.002e-02 4.8l8e-02-; _ 3.907e-.05-
1.983e+06 I1.685e-02 3.754e-02 3.205e-05
4.563e±06_ 5.398e-02 __1.137e-01 9.951le-05
1.453e±06 3.166e-02~ 6.044e-02 5.327e-05
1.244e±06 !i4.189e-02 ____7.550e-02__ 6.478e-05
1.503e+06 - 9.282e-02 -~1.546e-01 - 1.259e-04
1.346e+0-8 2.954e-Ol 6.018e-01 - 4.833e-04

-2.346e-05

ý-1 .052e-05-
1 .439e-05

-ý- 9.404e.-05-
-7..1.40e-05
2.095e-04
1.0-1-7e-04,
1.168e-04
2.09 8e-04
1.004e-03

file:///C:/Program%2OFiles%20(x86)/MicroShield%208/Examples/CaseFiles/HTML/Stabili... 2/5/2015
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Attachment 2

CD-ROM Containing:
* An updated spreadsheet for Appendix K of HDP-TBD-

WM-911
" NSA-TR-09-14, "Nuclear Criticality Safety Assessment of

the US Ecology Idaho (USEI) Site for the Land Fill
Disposal of Decommissioning Waste from the Hematite
Site," from HEM-09-52

" NSA-TR-10-14, "Calibration Analysis for Measuring 235U

in the Water Treatment System at the Hematite Facility

Westinghouse Electric Company LLC, Hematite Decommissioning Project

Docket No. 070-00036


