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EXECUTIVE SUMMARY

This Fiscal Year (FY) 2024 annual summary report (ASR) documents the continued adequacy
of the performance assessment (PA), the composite analysis (CA),' and associated operating
disposal-authorization statement (ODAS) technical-basis documents for the Remote-Handled Low-Level
Waste (RHLLW) Disposal Facility at Idaho National Laboratory (INL). Annual review of the adequacy
of the PA and CA for RHLLW Disposal Facility ensures that conclusions of the analyses remain valid in
accordance with requirements of the U.S. Department of Energy (DOE) Order 435.1, “Radioactive Waste
Management.”

In FY 2024, no significant operational changes or other activities occurred that would cause deviation
from the assumptions in the PA and CA pertaining to disposal geometry, verification of waste
characteristics, tracking disposal inventories against total limits, facility closure design, or institutional
controls. Nineteen waste canister shipments were received at the RHLLW Disposal Facility, and all
nineteen waste canisters were emplaced in disposal vaults.

In FY 2024, the facility monitoring plan (PLN-5501) and the change-control document (RH-ADM-
5214) were updated. There were no revisions to the PA, CA, ODAS, radioactive waste management basis
(RWMB), or other technical-basis documents in FY 2024. The PLN-5501 and RH-ADM-5214 updates
are discussed in Section 2.9.2. Current versions of the technical-basis documents are as follows:

e Performance Assessment for the Idaho National Laboratory Remote-Handled Low-Level Waste
Disposal Facility, DOE/ID-11421, Revision 2

e Composite Analysis for the Idaho National Laboratory Remote-Handled Low-Level Waste Disposal
Facility, DOE/ID-11422, Revision 0

¢ Addendum to the Composite Analysis for the Idaho National Laboratory Remote-Handled Low-Level
Waste Disposal Facility, DOE/ID-11577, Revision 0

e PLN-3368, “Maintenance Plan for the Remote-Handled Low-Level Waste Disposal Facility
Performance Assessment and Composite Analysis,” Revision 3

¢ PLN-5501, “Monitoring Plan for the Idaho National Laboratory Remote-Handled Low-Level Waste
Disposal Facility,” Revision 3

e PLN-3370, “Preliminary Closure Plan for the Idaho National Laboratory Remote-Handled Low-Level
Waste Disposal Facility,” Revision 0

e PLN-5503, “Addendum to the Preliminary Closure Plan for the Idaho National Laboratory
Remote-Handled Low-Level Waste Disposal Facility,” Revision 0

e PLN-5446, “Waste Acceptance Criteria for the Remote-Handled Low-Level Waste Disposal Facility,”
Revision 2

e “DOE Order 435.1 Documentation Change Control Process for the RHLLW Disposal Facility,”
RH-ADM-5214, Revision 1.

1 The facility CA comprises the original CA (DOE/ID-11422, Revision 0) and the subsequently issued addendum (DOE/ID-
11577, Revision 0). All references to the CA herein are intended to reflect the technical content of both documents.



Ongoing Activities

In FY 2024, most routine PA and CA maintenance activities remained unchanged in accordance with
the PA/CA maintenance plan (PLN-3368), “Maintenance Plan for the Remote-Handled Low-Level Waste
Disposal Facility Performance Assessment and Composite Analysis.” Changes to facility monitoring
commenced in FY 2024 as the post-baseline monitoring phase began. This involved reducing the number
of lysimeters sampled and reducing lysimeter-sample analytes to gross alpha, gross beta, and tritium.
These changes were mostly anticipated and are described in the facility monitoring plan (PLN-5501). No
new activities or information were identified in FY 2024 that might change assumptions and conclusions
of the PA, CA, ODAS, or RWMB. Further, no activities or information were identified that would impact
assumptions and conclusions of the PA and CA, including land-use plans, waste acceptance criteria
(WAC), future disposals, disposed-of inventory changes, or interim and final closure plans.

New proposed activities, changes in existing activities, facility configuration changes, and new
information that could potentially impact the conclusions or assumptions of the PA, CA, ODAS, or
RWMB were identified and evaluated through the unreviewed disposal question screening
(UDQS)/unreviewed disposal question evaluation (UDQE) process, as detailed in RH-ADM-5214, “DOE
Order 435.1 Documentation Change Control Process for the RHLLW Disposal Facility.”

The process identified seven UDQS/UDQEs that were in progress at the end of FY 2023 and 27
UDQS/UDQEs that were initiated in FY 2024 for a total of 34. Of the 34 UDQS/UDQEs, two were
screened negative and approved, three were in the process of being screened, and 29 were screened
positive requiring an evaluation. Of the 29 required evaluations, 28 were completed and determined to be
negative, meaning the change, activity, or new information was determined to be within the bounds of the
PA, CA, and ODAS. One evaluation was still in progress at the end of FY 2024.

Waste Receipts

Waste canister shipments from the Advanced Test Reactor (ATR) Complex commenced in FY 2024.
Waste streams approved for shipment to the RHLLW Disposal Facility in FY 2024 include (1) activated
metals (AMs) and surface-contaminated debris in Hot Fuel Examination Facility (HFEF)-5 canisters from
the Materials and Fuels Complex (MFC), (2) AMs in ATR-5 canisters from the ATR Complex, and
(3) AMs and surface-contaminated debris in 55-ton canisters from Naval Reactors Facility (NRF). In
FY 2024, one HFEF-5 waste canister and three ATR-5 canisters were shipped to the facility and
emplaced in the HFEF-vault array (Array 2). This brings the total number of waste canister disposals in
the HFEF-vault array to 69 at the end of FY 2024 and leaves space for 111 additional canisters of this
type or size. Fifteen 55-ton canisters were shipped to the facility and emplaced in the 55-ton vault array
(Array 3) in FY 2024, which brings the total number of 55-ton canister disposals to 20 and leaves space for
148 additional canisters of this type. No other vault arrays received waste, and the facility is at 9.48% of
capacity based on the number of canisters.

A running total of radionuclide activities by vault array, generator, and waste form is recorded and
tracked using the facility inventory management system, RHLLW Inventory Online (RHINO)? (TFR-981
2018). In FY 2024, 230 radionuclides were reported in AMs, and 103 radionuclides were reported as
surface contamination for a total activity of 16,311 Ci in all 19 waste canisters emplaced during the fiscal
year. Four of the reported radionuclides are non-system radionuclides, meaning they were not considered
in the PA and are not included in the RHINO database. Non-system radionuclides are evaluated using the
UDQE process (see Section 2.1).

2 RHINO (Remote-Handled Low-Level Waste Disposal Facility Inventory Online) is an NQA-1 software application for
accepting, managing, and tracking the receipt of waste and its disposal location. The technical and functional requirements
for RHINO are found in TFR-981, “Remote-Handled-LLW Inventory Online Database.”
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In FY 2024, all 14 radionuclides fully analyzed in the PA for the groundwater (all-pathway) dose
were reported in the waste canisters. All five radionuclides that contribute most to the PA
intruder-pathway dose (Co-60, Cs-137, Nb-94, Ni-63, and Sr-90) were reported. All three radionuclides
that most contribute to the PA air-pathway dose (C-14, tritium [H-3], and I-129) were reported. All nine
radionuclides that contribute to the PA beta-gamma dose equivalent and the beta-gamma effective dose
(C-14, C1-36, H-3, 1-129, M0-93, Nb-94, Ni-59, and Tc-99) were also reported.

The cumulative inventory of radionuclides in NRF 55-ton canisters is approximately as expected or
less than expected for most of the 14 groundwater pathway radionuclides and waste forms based on
projections used in the PA. Inventories of three radionuclides (Np-237, Pu-240, and U-234) as surface
contamination are significantly larger than PA projections. For HFEF-5 and ATR-5 canisters, inventories
of five radionuclides (Np-237, Pu-240, U-234, U-235 and U-238) as surface contamination are
significantly larger than PA projections. However, most of the inventory of these radionuclides were from
HFEF-5 canister disposals prior to FY 2023. All occurrences of canisters with higher-than-expected
inventories are flagged by RHINO and evaluated through the UDQE process. Although the inventories
are greater than expected, they are typically small compared to the total PA inventories for all generators
and canisters.

Facility performance is calculated and tracked for each canister using RHINO. The calculated
maximum dose and concentration performance measures from the 19 waste canisters disposed of in
FY 2024 are a very small fraction of the applicable performance objectives, and the impact of disposals is
within the bounds of PA predictions. There are no impacts to the assumptions or conclusions of the PA.

Facility and Environmental Monitoring

Facility monitoring consists of annual compaction measurements and inspections of the vault-yard
road apron, vault shield plug surfaces for damage, and the vault yard and side slopes for evidence of biotic
activity (e.g., burrowing insects, animals, and plants). The FY 2024 inspection of the vault-yard road
apron showed typical rutting, settling, erosion, sedimentation, and uneven surfaces consistent with past
annual inspections. All findings were deemed not significant in nature and expected for gravel surfaces,
especially in industrial areas where heavy equipment is being operated. The vault inspection revealed
damage to four vault shield plugs. The damage is relatively minor, and repairs will be completed in
FY 2025. Moderate vegetation (weed) growth was observed in a few areas of the vault-yard perimeter,
and the vegetation was sprayed and/or removed. No evidence of burrowing insects or animals was
identified. Compaction measurements were completed and show there are no significant issues and only
typically expected changes from initial configuration/conditions.

Environmental monitoring was conducted in FY 2024 in accordance with PLN-5501. Compliance
monitoring consists of collecting and analyzing water samples from three aquifer wells (one upgradient,
two downgradient) near the facility. Samples are collected annually from each well and analyzed to
confirm compliance with federal drinking water and state groundwater quality standards (IDAPA
58.01.11). Performance monitoring is conducted by collecting and analyzing soil-porewater samples from
vadose-zone lysimeters installed in native materials adjacent to and below the base of the vault arrays.

Aquifer water samples were analyzed for indicator analytes gross alpha and gross beta, and for target
analytes C-14, H-3, 1-129, and Tc¢-99. Tritium was detected in all three aquifer wells at levels less than the
drinking water maximum-contaminant level, and concentrations continue to exhibit a decreasing trend.
Gross beta was positively detected in all three aquifer wells, while gross alpha was positively detected in
two wells. C-14, 1-129, and Tc-99 were not detected in any samples. All results are consistent with
concentrations in the aquifer established prior to facility completion (INL 2017).
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FY 2024 was the first year of the post-baseline monitoring phase which resulted in changes to
performance monitoring. During this phase, lysimeter samples are collected annually from a subset of
lysimeters selected based on coverage and demonstrated water production according to the monitoring
plan. Samples are analyzed for target analytes gross alpha and gross beta, and indicator analyte tritium.
Gross alpha and gross beta were positively identified in all six lysimeters in either the original sample or
the duplicate. Tritium was positively identified in one lysimeter (HFEF-South), which is consistent with
the previous year. All FY 2024 performance-monitoring sample results were less than action levels and
within the bounds identified in the baseline data summary report (INL 2023b).

Design, Operations, and Closure Conditions

During FY 2024, there were no changes in the design, construction, or operation of the RHLLW
Disposal Facility that were not considered in the PA or CA. While the commencement of shipment and
disposal of ATR-5 waste canisters from ATR Complex in FY 2024 constituted a change in operations at
the facility, this activity was anticipated and considered during preparation of the PA and CA. Therefore,
it has no impact on the adequacy of the PA or CA.

The preliminary closure plan (PLN-3370) and the preliminary closure plan addendum (PLN-5503)
outline the timeline and general procedure for the closure of the RHLLW Disposal Facility. When used
together, these two plans form the closure basis for the facility.

Special Analyses

No UDQEs were evaluated as requiring a special analysis; therefore, no special analyses were
required or prepared. The WAC allows for special-case disposals on a case-by-case basis after a
documented request for deviation and subsequent approval of a special analysis. However, no
special-case disposals were performed or are anticipated as of this ASR.

Research and Development Activities
No research and development activities were conducted at the RHLLW Disposal Facility in FY 2024.
Planned or Contemplated Changes

Planned or contemplated changes for FY 2024 include updating tables in Appendix B of the WAC to
include radionuclides that could be reported in approved waste streams that were not included in the
projected PA base case inventory. A potential change may occur subject to the results of an evaluation of
projected inventory discrepancies in HFEF-5 canisters. No changes are planned or contemplated for
facility design, construction, or closure. No identified changes are expected to impact the conclusions of
the PA or CA.

Status of ODAS Conditions, Key, and Secondary Issues

No conditions or limitations placed on disposal operations at the RHLLW Disposal Facility were
identified in the ODAS. No outstanding key or secondary issues are associated with the PA, CA, or
ODAS technical-basis documents.
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Annual Summary Report for the Remote-Handled
Low-Level Waste Disposal Facility—FY 2024

1.  INTRODUCTION

The U.S. Department of Energy (DOE) requires the performance assessment (PA) (Department of
Energy Idaho Operations Office [DOE-ID] 2018a), composite analysis (CA) (DOE-ID 2012), and CA
addendum (DOE-ID 2018b)? for the Remote-Handled Low-Level Waste (RHLLW) Disposal Facility at
the Idaho National Laboratory (INL) Site shall be maintained to evaluate changes that could affect the
performance, design, and operating basis for the facility (DOE Manual 435.1-1 Change 3, “Radioactive
Waste Management Manual,” Section IV.P. [4]).

The RHLLW Disposal Facility became operational in September 2018 after the completion of
operational readiness activities required by DOE Order 425.1D, “Verification of Readiness to Start Up or
Restart Nuclear Facilities,” and the issuance of the startup authorization by the Startup Approval
Authority (Boston 2018). The first waste disposals at the RHLLW Disposal Facility began in Fiscal Year
(FY) 2019.

In Fiscal Year (FY) 2024, no significant operational changes or other activities occurred that would
cause deviation from the assumptions in the PA and CA pertaining to disposal geometry, verification of
waste characteristics, tracking disposal inventories against total limits, facility closure design, or
institutional controls.

This FY 2024 annual summary report (ASR) documents the continued adequacy of the PA, CA,
operating disposal authorization statement (ODAS) (ODAS 2018), ODAS technical-basis documents, and
the radioactive waste management basis (RWMB) (RWMB, INL 2020a) to meet DOE Order 435.1,
“Radioactive Waste Management,” performance objectives for the RHLLW Disposal Facility. Annual
review of the adequacy of the PA and CA at the RHLLW Disposal Facility ensures that conclusions of the
analyses remain valid in accordance with requirements of DOE Order 435.1.

1.1. Site and Facility Background

The INL Site is a DOE facility occupying approximately 2,305 km? (890 mi?) of mostly undeveloped,
high-desert terrain in southeastern Idaho (see Figure 1). The RHLLW Disposal Facility is located 0.48 km
(0.3 miles) from the southwest corner of the Advanced Test Reactor (ATR) Complex (see Figure 2). The
facility was designed to receive waste canisters generated at the ATR Complex, Naval Reactors Facility
(NRF), and Materials and Fuels Complex (MFC) (see Table 1). All waste received at the RHLLW
Disposal Facility will be permanently disposed of in stainless-steel canisters emplaced in precast concrete,
below-grade disposal vaults. Each concrete vault consists of a hexagonal base with an integral riser, an
upper riser section, and a removable vault shield plug for access and shielding. The vaults are arranged in
four arrays by the waste canister type and size they will accept (see Figure 3).

3 The facility CA comprises the original CA (DOE/ID-11422, Revision 0) and the subsequently issued addendum (DOE/ID-
11577, Revision 0). All references to the CA herein are intended to reflect the technical content of both documents.
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Table 1. Waste cask/canister systems in use or planned for use at the RHLLW Disposal Facility.

Waste Generation
Facility Waste Canister Type Waste Type Array

ATR Complex NuPac 14-210L Ion-Exchange Resins Array 1 (NuPac Vaults)
Cask/Canisters

NRF NFC*? Canisters Ion-Exchange Resins/ Array 2 (NFC* Vaults)

Activated Metals/Debris

NRF 55-ton Scrap Ion-Exchange Resins/ Array 3 (55-ton Vaults)
Cask/Canisters Activated Metals/Debris

MFC Modified Facility Activated Metals/Debris Array 4 (MFTC Vaults)
Transfer Container
(MFTC)/Large Liners

ATR Complex ATR-5 Activated Metals Array 2 (HFEF Vaults)
Cask/Canisters

MFC Hot Fuel Examination | Activated Metals/Debris Array 2 (HFEF Vaults)
Facility (HFEF)-5
Cask/Canisters

a.  Naval Spent Fuel Handling Facility Waste Cask (NFC) vaults and canisters are referred to in the PA and other technical-

basis documents as large concept cask (LCC) vaults and canisters. The name LCC has been replaced with NFC.
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Figure 3. Horizontal layout of the disposal vault arrays at the RHLLW Disposal Facility. The LCC vault
array has been renamed the NFC vault array.

1.2. Purpose and Scope

The purpose of this FY 2024 ASR is to summarize operations and activities conducted during the
year in the context of modeling and the assumptions that form the basis for the conclusions of the PA and
CA. This ASR evaluates the adequacy of the approved PA and CA and related documents, and it
concludes FY 2024 RHLLW Disposal Facility operations were conducted within the bounds of the PA,
CA, and ODAS. This ASR addresses RHLLW Disposal Facility operations for FY 2024 and includes an
overview of PA- and CA-related activities for the RHLLW Disposal Facility in the same period.

The PLN-3368, “Maintenance Plan for the Remote-Handled Low-Level Waste Disposal Facility
Performance Assessment and Composite Analysis” (i.e., the PA/CA maintenance plan), describes the
activities to be performed to maintain the PA and CA for the RHLLW Disposal Facility. The PA/CA
maintenance plan specifies that the ASR will be prepared in accordance with Chapter 9 of

DOE-STD-5002-2017, “Disposal Authorization Statement and Tank Closure Documentation
Technical Standard.”

This FY 2024 ASR is based on requirements contained within all technical-basis documents
associated with the PA and CA and provides the following information:

e Section 2—Summary of changes that could potentially impact the PA, CA, ODAS, or RWMB

e Section 3—Discussion of the cumulative effect of changes

e Section 4—Waste receipts, disposal capacity, key radionuclide inventories, and facility performance

e Section 5—Summary of facility, compliance, and performance monitoring

e Section 6—Research and development activities that might impact PA and CA results and conclusions

e Section 7—Planned or contemplated changes to the technical-basis documents



e Section 8—Status of the ODAS conditions and key and secondary issues

¢ Section 9—Annual determination of the continued adequacy of the PA and CA for FY 2024 based on
summary information presented in this report.

2. CHANGES POTENTIALLY AFFECTING THE PA, CA, ODAS, OR
RWMB

Nineteen waste canister disposals were performed in FY 2024 at the RHLLW Disposal Facility. This
brings the total number of canister disposals to 89 by the end of FY 2024. There were no impacts to the
RHLLW Disposal Facility PA, CA, ODAS, or RWMB resulting from operations or other activities in
FY 2024.

Other than an update to the facility monitoring plan (see Table 2, UDQE-RHLLW-096), there were no
updates to the PA, CA, ODAS, RWMB, or other technical-basis documents in FY 2024. Current versions
of the technical-basis documents are as follows*:

e DOE/ID-11421, “Performance Assessment for the Idaho National Laboratory Remote-Handled
Low-Level Waste Disposal Facility,” Revision 2.

e DOE/ID-11422, “Composite Analysis for the Idaho National Laboratory Remote-Handled Low-Level
Waste Disposal Facility,” Revision 0.

e DOE/ID-11577, “Addendum to the Composite Analysis for the Idaho National Laboratory
Remote-Handled Low-Level Waste Disposal Facility,” Revision 0.

e PLN-3368, “Maintenance Plan for the Remote-Handled Low-Level Waste Disposal Facility
Performance Assessment and Composite Analysis,” Revision 3.

e PLN-5501, “Monitoring Plan for the Idaho National Laboratory Remote-Handled Low-Level Waste
Disposal Facility,” Revision 3.

e PLN-3370, “Preliminary Closure Plan for the Idaho National Laboratory Remote-Handled Low-Level
Waste Disposal Facility,” Revision 0.

e PLN-5503, “Addendum to the Preliminary Closure Plan for the Idaho National Laboratory
Remote-Handled Low-Level Waste Disposal Facility,” Revision 0.

e PLN-5446, “Waste Acceptance Criteria for the Remote-Handled Low-Level Waste Disposal Facility,”
Revision 2.

e RH-ADM-5214, “DOE Order 435.1 Documentation Change Control Process for the RHLLW
Disposal Facility,” Revision 1.

4 The ODAS incorrectly referenced all technical-basis documents as Revision 0. The approved versions of the documents at

the time the ODAS was approved are confirmed in an email from S. Golian to J. Conner on May 24, 2018.



2.1. Unreviewed Disposal Question Screens and Evaluations

New proposed activities, changes in existing activities, facility configuration changes, or new
information that could potentially impact the conclusions or assumptions of the PA and CA are evaluated
using the facility change control process documented in RH-ADM-5214, “DOE Order 435.1
Documentation Change Control Process for the RHLLW Disposal Facility.” As part of the process,
several unreviewed disposal question screenings (UDQSs) and unreviewed disposal question evaluations
(UDQESs) were performed to support operations in FY 2024. A summary of all UDQSs and UDQEs that
were in progress at the end of FY 2023 or initiated in FY 2024 is provided in Table 2. All UDQS/UDQE
forms completed and approved in FY 2024 are provided in Appendix A, “Fiscal Year 2024 Unreviewed
Disposal Question Screenings and Evaluations for the RHLLW Disposal Facility.”

Seven UDQS/UDQEs were in progress at the end of FY 2023, and 27 were initiated in FY 2024 for a
total of 34. Of the 34 UDQS/UDQEs, two were screened negative and approved, three were in the process
of being screened, and 29 were screened positive, requiring an evaluation. Of the 29 required evaluations,
28 were completed and determined to be negative, meaning the change, activity, or new information was
determined to be within the bounds of the PA, CA, and ODAS. One evaluation was still in progress at the
end of FY 2024.

Nineteen of 28 evaluations performed were for waste canisters with radionuclide inventories flagged
by the RHLLW Inventory Online (RHINO?) software. Prior to shipment, waste canister details are
entered into RHINO, which performs waste acceptance criteria (WAC) and PA checks to evaluate
canisters for acceptance. WAC checks evaluate the radionuclide inventory of each canister against
nuclear-safety threshold levels derived in Engineering Calculations and Analysis Report (ECAR)-1559,
“Evaluation of Facility Inventory and Radiological Consequences to Support RHLLW Disposal Facility
Safety Basis,” and presented in the WAC (PLN-5446, Appendix A). If the canister inventory for one or
more radionuclides exceeds a threshold level in Appendix A of the WAC, a full dose-consequence
calculation must be completed to verify the total dose consequence is within the bounding total
dose-consequence values evaluated for that canister type and waste stream. PA checks performed by
RHINO compare the radionuclide inventory of each canister against threshold values or action levels or
identify radionuclides not considered in the PA (DOE-ID 2018a). Canisters that are flagged by RHINO
during PA checks must also be evaluated to determine whether the inventories and dose impacts are
within the bounds of the PA.

Other evaluations addressed potential impacts from the following:
e Changes in DOE-STD-1196 (UDQE-RHLLW-057)
e Revised estimated inventory of radionuclides in NRF resins (UDQE-RHLLW-079)

e Idaho Nuclear Technology and Engineering Center (INTEC) Calcined Solids Storage Facility PA and
CA (UDQE-RHLLW-080)

e Use of heaters during waste emplacement operations (UDQE-RHLLW-086)
e Proposed changes to the RHLLW Disposal Facility Monitoring Plan (UDQE-RHLLW-096)

e Damage to vault shield plugs (VSPs) or the Hot Fuel Examination Facility (HFEF) Cask-to-Vault
Adapter System (CVAS) found during annual inspections (UDQE-RHLLW-065, -066, -072, -073,
and -105).

3> RHINO is an NQA-1 software application for accepting, managing, and tracking the receipt of waste and its disposal
location (Section 4.3). The technical and functional requirements for RHINO are found in TFR-981, “Remote Handled-LLW
Inventory Online Database.”



In summary, it was determined there were no impacts to the PA, CA, ODAS, or RWMB based on the
30 UDQS/UDQEs completed and approved in FY 2024. The need for a special analysis or a
determination of impacts to the PA, CA, ODAS, or RWMB, based on the other four UDQS/UDQEs still
in progress at the end of FY 2024, is to be determined and will be reported in the FY 2025 ASR.



Table 2. Unreviewed disposal question screens and evaluations performed during FY 2024.

waste from ATR
canal

package and ship hafnium-waste
components from the ATR canal to the
RHLLW Disposal Facility for disposal.
The PA model was based on a specific list
of components from changeouts of the
ATR core, and hafnium components were
specifically excluded. The ATR-Canal
Cleanout Project is exploring disposal
options. Hafnium-waste components will
not be allowed in waste canisters until this
issue is resolved and the UDQE approved.

PA, CA,
ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-029 | Disposal of irradiated | The ATR RHLLW project has designed Positive In In TBD TBD
metal shavings and fabricated underwater cutting tools for Progress | Progress
collected from sizing | waste sizing and packaging. The biproduct
operations at ATR of sizing will generate metal shavings.
Complex Disposal of the shavings is currently being
evaluated for potential pyrophoricity.
Shavings will not be allowed in waste
canisters until this issue is resolved and
the UDQE approved.
UDQE-RHLLW-040 | Inclusion of remote- The ATR-Canal Cleanout Project In TBD TBD TBD TBD
handled hafnium requested the ability to strategically Progress




PA, CA,

ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-057 | Review DOE-STD- Dose coefficients from DOE-STD-1196- | Positive Negative | Approved | N/A None
1196-2022 and 2011 (2011) were used for PA dose 10/5/23
evaluate potential calculations in DOE-ID (2018a). The
impacts to the PA and | standard was revised in 2021 (DOE-STD-
CA 1196-2021) and again in 2022 (DOE-
STD-1196-2022). Although these
revisions do not require PA calculations
be updated, the impact of new dose
coefficients was evaluated for planning
purposes. The evaluation determined the
all-pathways dose would decrease 79%
during the compliance period and 62%
during the post-compliance period using
updated dose coefficients. Other changes
were noted.
UDQE-RHLLW-065 | Vault shield plugs VSPs are inspected annually for damage. | Positive Negative | Approved | N/A None
(VSPs) with Level 3 The 2022 inspection revealed damage 12/13/23
or greater damage (chips and cracks) to four VSPs: VSP-Cl1,
identified during 2022 | VSP-D1, VSP-E1, and VSP-E2 in Vault

annual inspection

Array 2. Damage and repairs are managed
using the change control process. All four
VSPs were determined to be operable with
respect to the safety-significant
component criteria of SAR-419. Repairs
were successfully completed in FY 2023
under WO 332969. All four VSPs were
determined to be operable with respect to
the safety-significant component criteria
of SAR-419.




PA, CA,

ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-066 | Cask-to-Vault The HFEF CVAS is inspected annually Positive Negative | Approved | N/A None
Adapter System for damage. The 2022 inspection 12/13/23
(CVAS) exhibiting identified Level 3 or greater damage (chip
Level 3 or greater and crack). Damage and repairs are
damage identified managed using the change control
during 2022 annual process. Repairs were successfully
inspection completed in FY 2023 under WO 342641.
The HFEF CVAS was determined to be
operable with respect to the safety-
significant component criteria of SAR-
419.
UDQE-RHLLW-072 | CVAS exhibiting The HFEF CVAS is inspected annually Positive Negative | Approved | N/A None
Level 3 or greater for damage. The 2023 inspection 12/13/23
damage identified identified Level 3 or greater damage (chip
during 2023 annual and cracks). Damage and repairs are
inspection managed using the change control
process. Repairs were successfully
completed in FY 2023 under WO 342641.
The HFEF CVAS was determined to be
operable with respect to the safety-
significant component criteria of SAR-
4109.
UDQE-RHLLW-073 | VSPs with Level 3 or | VSPs are inspected annually for damage. | Positive Negative | Approved | N/A None
greater damage The 2023 inspection revealed damage 12/13/23

identified during 2023
annual inspection

(chips and cracks) to three VSPs: D2 in
Array 2 and C4 and C5 in Array 3.
Damage and repairs are managed using
the change control process. Repairs were
successfully completed in FY 2023 under
WO 349402. All three VSPs were
determined to be operable with respect to
the safety-significant component criteria
of SAR-419.

10




PA, CA,

ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-079 | NRF new projected NREF is proposing to extend the service Positive Negative | Approved | N/A None
radionuclide life of Radioactive Water Demineralizer 9-30-24
inventory for resin System modules in the Expended Core
modules with Facility (ECF) water pool and the Naval
extended service life | Spent Fuel Handling (NSFH) Facility
water pool when it becomes operable. A
new revised 20-year estimate of
radionuclides on NRF resins was
provided. An evaluation was conducted to
determine the potential impact of the
revised inventory estimate on the PA. It
was determined the revised inventory is
within the bounds of the PA.
UDQE-RHLLW-080 | Potential impact of During preparation of the RHLLW Negative N/A Approved | N/A None
INTEC Calcined Disposal Facility CA (DOE/ID-11422, 11-6-23
Solids Storage 2012), radioactive calcined waste stored
Facility PA and CA in stainless-steel tanks at the INTEC
on the RHLLW Calcined Solids Storage Facility (CSSF)
Disposal Facility CA | was not considered a viable source

because information did not exist to
develop a realistic and reliable source
term. The CSSF PA and CA were recently
completed (DOE-ID, 2022) documenting
the impacts of residual radioactive
calcined waste that may remain after the
bulk of the waste is retrieved from the
CSSF. This UDQE reviewed the CSSF
CA for potential impacts to the RHLLW
CA and concluded the CSSF dose
contributions are insignificant and cannot
have a significant impact on any other
LLW disposal facilities or remediation
decisions at the INL Site.

11




PA, CA,

ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-081 | Canister ECF-05-18- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
118 from NRF 05-18-118) that contains activated metals 10-19-23
flagged by RHINO and surface-contaminated debris was
during acceptance flagged by RHINO while performing PA
testing checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
UDQE-RHLLW-082 | Canister ECF-01-21- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
114 from NRF 01-21-114) that contains activated metals 11-1-23
flagged by RHINO and surface-contaminated debris was
during acceptance flagged by RHINO while performing PA
testing checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
UDQE-RHLLW-083 | Canister ECF-05-18- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
113 from NRF 05-18-113) that contains activated metals 11-15-23

flagged by RHINO
during acceptance
testing

and surface-contaminated debris was
flagged by RHINO while performing PA
checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.

12




PA, CA,

ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-084 | Canister ECF-05-18- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
105 from NRF 05-18-105) that contains activated metals 12-6-23
flagged by RHINO and surface-contaminated debris was
during acceptance flagged by RHINO while performing PA
testing checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
UDQE-RHLLW-085 | Canister ECF-01-21- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
105 from NRF 01-21-105) that contains activated metals 1-10-24
flagged by RHINO and surface-contaminated debris was
during acceptance flagged by RHINO while performing PA
testing checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
UDQE-RHLLW-086 | Use of heaters on Use of heaters to melt snow and ice on Positive Negative | Approved | N/A None
VSPs during waste VSP surfaces prior to waste emplacement 2-8-24

emplacement
operations

operations to create a safer work
environment was considered. An
evaluation determined use of heaters
would not result in undue damage to the
VSP concrete, and the use of an Allmand
Maxi-Heat mobile diesel-fueled heater (or
similar type equipment) was deemed
acceptable for heating VSPs, provided the
heater is operated in a manner similar to
the testing described in the UDQE.

13




PA, CA,

ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-087 | Canister ECF-01-21- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
103 from NRF 01-21-103) that contains activated metals 2-1-24
flagged by RHINO and surface-contaminated debris was
during acceptance flagged by RHINO while performing PA
testing checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
UDQE-RHLLW-088 | ATR-5 Canister An ATR-5 waste canister from the ATR Positive Negative | Approved | N/A None
814600-13 from ATR | Complex (816400-13) that contains 2-14-24
Complex flagged by activated metals and surface
RHINO during contamination was flagged by RHINO
acceptance testing while performing PA checks during
acceptance testing. Radionuclide
inventories were evaluated, and impacts
were determined to be small and within
the bounds of the PA. The canister was
deemed acceptable for disposal. No
further action required.
UDQE-RHLLW-089 | Canister ECF-01-21- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
109 from NRF 01-21-109) that contains activated metals 2-15-24
flagged by RHINO and surface-contaminated debris was

during acceptance
testing

flagged by RHINO while performing PA
checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
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PA, CA,

ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-090 | HFEF-5 Canister A new-generation (non-legacy) HFEF-5 Positive Negative | Approved | N/A None
MFC240072 from waste canister from MFC (MFC240072) 3-13-24
MEFC flagged by that contains activated metals and surface-
RHINO during contaminated debris was flagged by
acceptance testing RHINO while performing PA checks
during acceptance testing. Radionuclide
inventories were evaluated, and impacts
were determined to be small and within
the bounds of the PA. The canister was
deemed acceptable for disposal. No
further action required.
UDQE-RHLLW-091 | Canister ECF-01-21- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
111 from NRF 01-21-111) that contains activated metals 4-9-24
flagged by RHINO and surface-contaminated debris was
during acceptance flagged by RHINO while performing PA
testing checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
UDQE-RHLLW-092 | Canister ECF-01-21- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
106 from NRF 01-21-106) that contains activated metals 4-17-24
flagged by RHINO and surface-contaminated debris was

during acceptance
testing

flagged by RHINO while performing PA
checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.

15




UDQS/UDQE
Identification
Number®

Subject

Description and Screen/Evaluation Results

UDQS
Result

UDQE
Result

UDQE
Status

Special
Analysis (if
Applicable)

PA, CA,
ODAS
or
RWMB
Impacts®

UDQE-RHLLW-093

NRF Request for
Exception to Reswipe
Canister ECF-01-21-
106

NRF requested a one-time exception for
canister ECF-01-21-106 to exceed by two
days a requirement to load the canister
within two weeks of swiping, without
having to reswipe, and reanalyze prior to
loading. The two-week requirement was a
condition that came from a special
analysis to address a request by NRF for
an exemption to limits of removable
contamination on canister exteriors. An
evaluation determined it is unlikely the
exterior contamination on canister
ECF-01-21-106 is greater than WAC
limits, and NRF’s request for a one-time
exception is reasonable and acceptable,
provided certain conditions were met. It
was confirmed the conditions were met,
and the exemption was granted.

Positive

Negative

Approved
5-2-24

N/A

None

UDQE-RHLLW-094

Canister ECF-01-21-
104 from NRF
flagged by RHINO
during acceptance
testing

A 55-ton waste canister from NRF (ECF-
01-21-104) that contains activated metals
and surface-contaminated debris was
flagged by RHINO while performing PA
checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.

Positive

Negative

Approved
5-21-24

N/A

None
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PA, CA,

ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-095 | ATR-5 Canister An ATR-5 waste canister from the ATR Positive Negative | Approved | N/A None
814600-15 from ATR | Complex (816400-15) that contains 5-20-24
Complex flagged by activated metals and surface
RHINO during contamination was flagged by RHINO
acceptance testing while performing PA checks during
acceptance testing. Radionuclide
inventories were evaluated, and impacts
were determined to be small and within
the bounds of the PA. The canister was
deemed acceptable for disposal. No
further action required.
UDQE-RHLLW-096 | Proposed changesto | All proposed changes to technical-basis Negative | N/A Approved | N/A None
RHLLW Disposal documents are evaluated through the 9-26-24
Facility Monitoring change control process to determine
Plan (PLN-5501) potential impacts to the PA and CA.
Several changes to the RHLLW Disposal
Facility Monitoring Plan were proposed
based on information collected during the
first four years of operations. A screening
evaluation determined the proposed
changes do not affect the assumptions
and/or conclusions of the PA/CA. No
further action required.
UDQE-RHLLW-097 | Canister ECF-05-18- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
119 from NRF 05-18-119) that contains activated metals 5-30-24
flagged by RHINO and surface-contaminated debris was

during acceptance
testing

flagged by RHINO while performing PA
checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
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PA, CA,

ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-098 | ATR-5 Canister An ATR-5 waste canister from the ATR Positive Negative | Approved | N/A None
814600-12 from ATR | Complex (816400-12) that contains 6-25-24
Complex flagged by activated metals and surface
RHINO during contamination was flagged by RHINO
acceptance testing while performing PA checks during
acceptance testing. Radionuclide
inventories were evaluated, and impacts
were determined to be small and within
the bounds of the PA. The canister was
deemed acceptable for disposal. No
further action required.
UDQE-RHLLW-099 | Canister ECF-01-21- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
129 from NRF 01-21-129) that contains activated metals 7-9-24
flagged by RHINO and surface-contaminated debris was
during acceptance flagged by RHINO while performing PA
testing checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
UDQE-RHLLW-100 | Proposed changes to Tables in Appendix B of the WAC will be | In TBD TBD TBD TBD
the Waste Acceptance | updated to include radionuclides Progress

Criteria (PLN-5446)

identified in various waste streams that
were not evaluated in the PA. The impact
of these radionuclides were evaluated (see
UDQE-RHLLW-052, UDQE-RHLLW-
079, and UDQE-RHLLW-088) and
determined to be within the bounds of the
PA. The UDQE will evaluate these
changes and identify any other updates or
changes that must be made.
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PA, CA,

ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-101 | Canister ECF-01-21- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
122 from NRF 01-21-122) that contains activated metals 8-12-24
flagged by RHINO and surface-contaminated debris was
during acceptance flagged by RHINO while performing PA
testing checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
UDQE-RHLLW-102 | Canister ECF-01-21- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
110 from NRF 01-21-110) that contains activated metals 9-4-24
flagged by RHINO and surface-contaminated debris was
during acceptance flagged by RHINO while performing PA
testing checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
UDQE-RHLLW-103 | Canister ECF-05-18- | A 55-ton waste canister from NRF (ECF- | Positive Negative | Approved | N/A None
109 from NRF 05-18-109) that contains activated metals 9-19-24
flagged by RHINO and surface-contaminated debris was

during acceptance
testing

flagged by RHINO while performing PA
checks during acceptance testing.
Radionuclide inventories were evaluated,
and impacts were determined to be small
and within the bounds of the PA. The
canister was deemed acceptable for
disposal. No further action required.
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PA, CA,

ODAS
UDQS/UDQE Special or
Identification UDQS UDQE UDQE Analysis (if | RWMB
Number® Subject Description and Screen/Evaluation Results Result Result Status Applicable) | Impacts®
UDQE-RHLLW-104 | VSPs with Level 3 or | VSPs are inspected annually for damage. | In TBD TBD TBD TBD
greater damage The 2024 inspection revealed damage Progress
identified during 2024 | (chips and cracks) to four VSPs: D1 and
annual inspection D2 in Array 2 and E10 and F11 in Array
3. Damage and repairs are managed using
the change control process. Repairs will
be completed in FY 2025 per WO
372323, and the UDQE will be processed
accordingly. All four VSPs were
determined to be operable with respect to
the safety-significant component criteria
of SAR-419.
UDQE-RHLLW-105 | CVAS exhibiting The HFEF CVAS is inspected annually Positive Negative | Approved | N/A None
Level 3 or greater for damage. The 2024 inspection 9-28-24

damage identified
during 2024 annual
inspection

identified Level 3 or greater damage (chip
and cracks). Damage and repairs are
managed using the change control
process. Repairs were successfully
completed under WO 364224 in FY 2024.
The HFEF CVAS was determined to be
operable with respect to the safety-
significant component criteria of SAR-
419.

a. N/A indicates an evaluation was not required due to a negative screen.

b. UDQES/UDQEs are presented sequentially without regard to status. Identification numbers missing from the sequence were completed in a previous FY.

c. “None” includes impact determination described as minimal, insignificant, not-discernable, etc.
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2.2. Land-Use Plans for the INL Site

Land use at the INL Site is currently managed by the management and operations contractor, Battelle
Energy Alliance, LLC (BEA), in collaboration with DOE Idaho Operations Office (DOE-ID) (Charter
[CTR]-274). The primary use of INL Site land is to support DOE Nuclear Energy (DOE-NE) activities
focused on nuclear energy research, sustainable energy systems, and National and Homeland Security
missions; DOE Environmental Management (DOE-EM) activities focused on legacy-waste management,
spent nuclear fuel management, and environmental remediation of contaminated waste sites; and the
Naval Nuclear Propulsion Program’s mission to manage naval spent fuel. Land use for the INL Site is
described in the “INL Comprehensive Land Use and Environmental Stewardship” (CLUES) report update
(INL 2024a), and the “INL Site-Wide Institutional Controls, and Operations and Maintenance Plan for
CERCLA Response Actions” (DOE-ID 2024). The RHLLW Disposal Facility and associated long-term
controls were incorporated into the previous revision of the CLUES report (INL 2022b). A review of the
previous CLUES report was conducted in FY 2022 (see INL 2023a: Table 2, UDQE-RHLLW-056), and
determined land-use activities, planning, and decisions described in the report are consistent with the
assumptions in the RHLLW Disposal Facility PA, CA, and closure plan. The CLUES report was revised
in September 2024 and will be reviewed in FY 2025 along with DOE-ID (2024) for potential impacts to
the PA, CA, and closure plan.

Recent congressional actions,® proposed congressional actions, presidential executive orders,” DOE-
ID site-use permits,® construction of new nuclear energy research infrastructure at INL, and DOE’s
Cleanup to Clean Energy initiative® may result in private energy generation and private nuclear energy
research and development, as well as ongoing DOE-generated RHLLW. These will be evaluated as
projects are announced and as more information becomes available.

¢ Public Law 115-248, September 28, 2018, Nuclear Energy Innovation Capabilities Act (NEICA) of 2017, which amends the
Energy Policy Act of 2005 revising objectives for civilian nuclear energy research development, demonstration, and
commercial application programs of the DOE to emphasize research infrastructure and enable private-sector partnerships
with national laboratories to demonstrate novel reactor concepts. The Act created the National Reactor Innovation Center
(NRIC) for DOE-Nuclear Energy. NRIC is led by INL and provides access and resources to private-sector technology
developers for testing, demonstration, and performance assessment to accelerate deployment of new advanced nuclear
technology concepts.
Public Law 115-439, January 14,2019, Nuclear Energy Innovations and Modernization Act (NEIMA), which requires the
Nuclear Regulatory Commission (NRC) to develop regulation for advanced nuclear reactor technologies. These
technologies may be developed/tested at INL under DOE, Department of Defense, or NRC rules.
Public Law 118-67, July 9, 2024, Accelerating Deployment of Versatile, Advanced Nuclear for Clean Energy Act of 2024
(ADVANCE Act), modifies existing requirements and imposes new statutory requirements affecting advanced nuclear
power, including American nuclear leadership, developing and deploying new nuclear technologies, preserving existing
nuclear energy generation, and nuclear fuel cycle, supply chain, infrastructure, and workforce. These changes have the
potential to impact existing or future projects at INL.

7 See, e.g., Executive Order 14057, “Catalyzing Clean Energy Industries and Jobs Through Federal Sustainability,” 86 Fed.
Reg. 70935 (Dec. 13, 2021).

8 Use Permit No. DE-NE700105, Use Permit Authorized by US DOE to Oklo, Inc (2019).

9 See Cleanup to Clean Energy — Expanding Clean Energy Generation on DOE Lands,
https://www.energy.gov/management/osp/cleanup-clean-energy-expanding-clean-energy-generation-doe-lands.

21


http://www.energy.gov/management/osp/cleanup-clean-energy-expanding-clean-energy-generation-doe-lands
http://www.energy.gov/management/osp/cleanup-clean-energy-expanding-clean-energy-generation-doe-lands

Development-forecast planning for land use assumes that key areas of the INL Site, including the
ATR Complex, will remain under government control in perpetuity with no new private developments
(residential or nonresidential) in areas adjacent to the INL Site. Future land use during the 1,000-year
compliance period is expected to remain essentially the same, as described in the previous CLUES report
(INL 2022b). Future land use identified in the PA, CA, and closure plan is consistent with land-use plans
described in the previous CLUES report (INL 2022b). The 2024 update of the CLUES report will be
reviewed in FY 2025 to ensure no changes are needed to ensure the continued adequacy of the PA, CA,
and closure plan with respect to land-use assumptions.

2.3. Waste Acceptance Criteria

Only RHLLW in approved stainless-steel waste canisters is accepted for disposal in the concrete
vaults at the RHLLW Disposal Facility. PLN-5446, referred to as the WAC, specifically addresses the
acceptance of RHLLW. No other waste is addressed in the WAC or will be accepted in the future. The
WAC was originally issued in FY 2018. It was revised in FY 2023 to update acceptable limits for surface
contamination for NRF waste canisters (see Section 2.7). The WAC will be revised in FY 2025 to include
additional radionuclides identified as surface contamination in NRF and ATR Complex waste streams
(see Table 2, UDQE-RHLLW-100).

2.4. Impact of Future Disposals

Nineteen waste canister disposals were performed in FY 2024 at the RHLLW Disposal Facility. The
facility is expected to operate for many more years and will continue to accept waste from the ATR
Complex, NRF, and MFC, as stated in Section 1.1. Future disposals are expected to be within the
constraints of the ODAS (ODAS 2018).

2.5. Composite Analysis Inventory and Waste Form

Sources of contamination considered in the CA are still valid, and no new significant sources have
been identified. The PA and CA for the INTEC Calcined Solids Storage Facility (located 3.2 km ESE of
the RHLLW Disposal Facility) was approved by the DOE Low-Level Waste Disposal Facility Federal
Review Group (LFRG) in FY 2023 (DOE-ID 2022). That information was reviewed in FY 2024 to
determine potential impacts on the RHLLW Disposal Facility’s CA (see Table 2, UDQE-RHLLW-080).
The review determined there is no significant impact from the Calcined Solids Storage Facility closure on
the RHLLW Disposal Facility CA.

The PA/CA maintenance plan (PLN-3368) includes a requirement to evaluate the potential impact of
published INL Site Comprehensive Environment Response, Compensation, and Liability Act (CERCLA)
S5-year reviews on the PA and CA, including review of upgradient- groundwater monitoring data. The
most recent 5-year review of CERCLA response actions for the INL Site was published in 2021 and
addressed FYs 2015-2019 (DOE-ID 2021). A review of DOE-ID (2021) was conducted in FY 2022 and
found no information that could potentially impact the validity or conclusions of the RHLLW Disposal
Facility PA or CA (see Table 2, UDQE-RHLLW-055).

2.6. Interim and Final Closure

The preliminary closure plan (PLN-3370) and closure plan addendum (PLN-5503) outline the
timeline and general procedure for the closure of the RHLLW Disposal Facility. When used together,
PLN-3370 and PLN-5503 form the closure basis for the facility. The plans will be updated as necessary
during the operational phase of the facility in response to changes in operations, information developed
from monitoring data, and/or improved understanding of RHLLW Disposal Facility performance.

As specified in the closure plan addendum, no interim or operational closure is planned. An interim
closure cover is not required to meet vault-system design performance. Installation of an interim cover
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would require development of an interim closure plan for the facility and evaluation in accordance with
the facility change control process (RH-ADM-5214).

Final closure of the RHLLW Disposal Facility will be conducted at the end of the operational life of
the facility in accordance with a final closure plan that meets the requirements of DOE Order 435.1. A
final PA and CA will be prepared after the end of operations in support of facility closure. Revisions to
the PA will provide final disposal inventories and any updates in parameter values based on research and
monitoring results. The final closure plan will specify steps to be taken to ensure long-term stability of the
facility and the INL Site, as well as any ongoing maintenance and monitoring activities to be performed
during the period of institutional control.

2.7. Special Analyses and Reviews

Special analyses for the RHLLW Disposal Facility are used to evaluate special-case waste disposals
and to evaluate changes at the INL Site that could affect the PA or CA conceptual models and,
potentially, the results of the PA and CA. The WAC allows for special-case disposals on a case-by-case
basis after a documented request for deviation and subsequent approval of a special analysis. In FY 2024,
no special-case disposals were required, and no special analyses were conducted.

2.8. Other Relevant Factors—Design and Operations

Other relevant factors to be considered regarding the adequacy of the PA and CA include operational
and design considerations. During FY 2024, there were no changes in the design, construction, or
operation of the RHLLW Disposal Facility that were not considered in the PA or CA. While the
commencement of shipment and disposal of ATR-5 waste canisters from the ATR Complex in FY 2024
constitutes a change in daily operations at the facility, this activity was anticipated and considered during
PA and CA preparation. Therefore, it has no impact on the adequacy of the PA or CA.

2.9. Other Maintenance Activities

Maintenance activities for the RHLLW Disposal Facility are delineated in PLN-3368, Revision 3.
The plan addresses both physical preventative and corrective maintenance at the facility, as well as
maintenance of the PA, CA, RWMB, and ODAS.

2.9.1. Planned Evaluations and Reviews

In accordance with the RHLLW Disposal Facility WAC (PLN-5446), facility evaluations (FEs) of
waste generators are performed as part of the initial and annual certification process, according to MCP-
4211, “Conduct of RHLLW Disposal Facility Waste Generator Facility Evaluations.” FEs are conducted
to ensure each generator’s waste certification program and waste streams are compliant with WAC by
evaluating and measuring the adequacy of processes and their implementation and by identifying
conditions adverse to quality.

Successful recertifications for approved waste generators MFC (ASMT-2024-0423) and NRF
(ASMT-2024-0422) were conducted in FY 2024. An initial waste-generator certification of ATR
Complex Waste Programs began in FY 2023 and was successfully completed in FY 2024. (ASMT-2024-
0106). The first waste shipment from ATR Complex occurred in February 2024.

In addition to FEs, PLN-3368 includes a list of other evaluations and reviews to be conducted
annually to support preparation of the ASR. These include the following:

e Evaluate changes to dose coefficients (DOE-STD-1196)
e Evaluate changes to DOE Order 458.1, “Radiation Protection of the Public and the Environment”
¢ Evaluate changes to DOE Order 435.1, “Radioactive Waste Management”

e Evaluate changes to state of Idaho groundwater quality regulations

23



e Review waste disposal records

e Review air-emissions projections based on current inventory

e Review groundwater-pathway compliance and performance-monitoring data
e Review onsite (i.e., on INL Site) air-monitoring data

e Review hydraulic drainage system performance data.

There were no changes to any of the DOE standards, orders, or other regulations from the above
listin FY 2024.

Regarding required reviews, a summary and review of waste disposal records is presented and
discussed in Section 4. Groundwater-pathway compliance and performance-monitoring data are presented
and reviewed in Section 5. A review of onsite INL Site air-monitoring data is performed annually and
discussed in Section 5. Air emissions are not reported from the facility because the air pathway was
screened from the PA, and no regulated emissions are expected. However, air-pathway doses are
calculated and updated by RHINO as part of the acceptance process for each waste canister (see
Section 4.4). Hydraulic drainage system performance data were not available in FY 2024 due to technical
issues with the laptop that communicates with the data loggers. Typically, water content data are the only
hydraulic drainage system data that are reviewed annually, which is only done to support the timing of
lysimeter sampling efforts. The lack of data access, however, is not viewed as problematic because
sampling experience during the first four years of operations has shown that location is a better indicator
of water availability than the time of year as long as sampling occurs in the spring after the majority of the
snow has melted (INL 2023b).

2.9.2. Documentation Updates

Table 1 of the PA/CA maintenance plan (PLN-3368) lists requirements for documentation updates, as
necessary. There are no ODAS conditions or limitations that were not closed as part of the LFRG review
of the PA and CA that require tracking. Technical-basis documents that have been revised since issuance
of the ODAS include the monitoring plan (PLN-5501) in FY 2020 and FY 2024, the PA/CA maintenance
plan (PLN-3368) in FY 2021, the change control process document (RH-ADM-5214, formerly SD-52.1.4)
in FY 2022 and FY 2024, and the WAC (PLN-5446) in FY 2023.

The monitoring plan was updated in FY 2024 to make several changes based on information collected
while monitoring the facility during the first four years of operations (INL 2023b). The changes were
evaluated in UDQE-RHLLW-096 (see Table 2) and include the following:

e Revise the gross-alpha action level for lysimeter samples during post-baseline monitoring phase from
10 to 20 pCi/L, and add tritium to analyte list

e Revise lysimeters to be sampled and response actions for the post-baseline monitoring phase
¢ Revise schedule/conditions for post-baseline monitoring phase annual lysimeter sampling
e Revise compliance (aquifer) sampling response actions for exceedance of lysimeter action level.

The change control document RH-ADM-5214 was updated in FY 2024 to remove FRM-2544 from
the list of documents requiring mandatory screening. UDQE-RHLLW-058 (see INL 2024b)
recommended that FRM-2544 be removed from the list of documents requiring mandatory screening
(UDQS) because forms do not and will not include new proposed activities, changes in existing activities,
facility configuration changes, or new information that could potentially affect the assumption and/or
conclusions of the PA or CA.

The only update planned for technical-basis documents in FY 2025 is an update to the WAC
(PLN-5446). Tables in Appendix B of the WAC will be updated to include new radionuclides identified
on NRF surface-contaminated debris (see INL 2023a: Table 2, UDQE-RHLLW-052), NRF resins (see
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Table 2, UDQE-RHLLW-079), and activated metals (AMs) from ATR Complex (see Table 2, UDQE-
RHLLW-088). This change is discussed in more detail in Section 7.

As discussed in Section 2.2, the recently revised CLUES report (INL 2024a) and the “INL Site-Wide
Institutional Controls, and Operations and Maintenance Plan for CERCLA Response Actions” (DOE-ID
2024) will be reviewed in FY 2025 for potential impacts to the PA, CA, and closure plan.

2.9.3. Planned and As-Needed Maintenance Activities

Table 1 of the PA/CA maintenance plan (PLN-3368) lists other PA/CA maintenance activities
required on a planned (annual inspections or preventative maintenance [PM]) and as-needed (corrective
maintenance) basis.

2.9.3.1. Planned Maintenance Activities

Annual inspection (and maintenance as necessary) of vault-yard apron slopes that promote water
runoff and form the flood-water berm of the facility has been established as a preventative maintenance
(PM) activity directed by Model Work Order (MWO) 260064 (2018). The 2024 inspection was
performed under annual Work Order (WO) 362249 (2024). Inspection of the vault-yard area showed
typical rutting, settling, erosion, and some uneven surfaces in both the vault yard and in the apron;
however, all were deemed not so significant in nature as to require immediate corrections and are
expected for gravel surfaces over time, especially in industrial areas where heavy equipment is being
operated. The vault-yard area and side slopes were also visually inspected for the presence of vegetation
and animals or their nests or burrows. There was no indication of animal nesting. Some minor vegetation
was present, which was removed immediately or sprayed with weed control chemicals by maintenance
personnel. In addition, 16 random locations throughout the vault yard near the vault arrays were tested for
compaction. All samples met or exceeded the required 95% compaction criteria.

A 3-year vault yard PM inspection was scheduled for 2024 per WO 359536. The scope of this
inspection includes a topographic survey of the vault yard, and elevation measurements of 10% of VSP
tops. The inspection is expected to be complete early in FY 2025.

VSPs are also inspected annually for damage per MWO 257898 (2018). The scope of the annual
inspection requires the top surfaces of all VSPs on vaults that contain waste, as well as the top surfaces of
VSPs on empty vaults adjacent to those with waste emplaced in them, to be inspected. The repair WOs
direct qualified individuals to perform repairs followed by documented inspections by a qualified quality
inspector to ensure these corrective-maintenance actions are completed properly and the VSP no longer
exhibits issues that meet or exceed need-to-repair criteria.

The 2024 annual inspection was performed under WO 364089 (2024). VSPs D1 and D2 in Vault Array
2 and VSPs E10 and E11 in Vault Array 3 were identified as failing inspection criteria. These damages are
typical superficial cracks and chips that do not expose rebar and are relatively shallow in nature.
Operability Review OPR 2024-0294 evaluated these damages with respect to safety-analysis
requirements in SAR-419 (2020) requirement and found all four VSPs can perform their safety function.
Even though the four VSPs were declared acceptable for continued use, repairs will be performed under
the routine repair WO 372323 to ensure VSPs can be expected to provide protection against water ingress
into the steel reinforcement material and result in no impact to long-term vault performance. Repairs are
scheduled for early FY 2025.

Table 1 of the PA/CA maintenance plan (PLN-3368) also identifies annual inspection (and
maintenance, as necessary) of INL flood-protection measures, which supports a key assumption in the
PA. During the spring and fall of each calendar year, each of the INL floodgates relevant to the RHLLW
Disposal Facility are inspected, and PM activities are performed. Each floodgate and diversion dam was
inspected in the fall of 2023 and the spring of 2024. During each inspection, routine PM was performed,
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and no major issues were identified. The inspections and PM of the diversion dams and floodgates were
addressed under the following WO packages:

e PM Radioactive Waste Management Complex Diversion Dam Semiannual Floodgate Inspection (WO
Package 349244, 2023), performed September 2023

e PM Radioactive Waste Management Complex Diversion Dam Semiannual Floodgate Inspection (WO
Package 358796, 2024), performed March 2024

e PM Experimental Breeder Reactor-II Semiannual Floodgate Inspection (WO Package 350961, 2023),
performed October 2023

e PM Experimental Breeder Reactor-1I Semiannual Floodgate Inspection (WO Package 360679, 2024),
performed April 2024

e PM Lost River Sinks Semiannual Floodgate Inspection (WO Package 350968, 2023), performed
October 2023

e PM Lost River Sinks Semiannual Floodgate Inspection (WO Package 360672, 2024), performed
April 2024

e PM Howe Semiannual Pole Line Road Floodgate Inspection (WO Package 350969, 2023), performed
October 2023

e PM Howe Semiannual Pole Line Road Floodgate Inspection (WO Package 360673, 2024), performed
April 2024.

The PA/CA maintenance plan further requires an annual evaluation of the potential impacts of
proposed new facilities/projects with respect to the creation of perched water beneath the RHLLW
Disposal Facility. Projects at the nearby ATR Complex that were initiated or continued in FY 2024 were
evaluated. These include the following:

¢ Completion of construction of the ATR Reactor Support Building, which is a general office building
with a cafeteria

e Completion of the ATR Parking Lot Refurbishment and Expansion.

Each of the construction projects incorporate general stormwater management features such as
swales, ponds, or drainage basins for runoff control. The largest contributor to the perched water body
below the ATR Complex is the Cold Waste Pond. The total FY 2024 discharge was within both the
historical operational discharges and the facility’s wastewater reuse permit limit (report year November—
October) issued by Idaho Department of Environmental Quality. Therefore, the evaluation concluded that
the impacts are insignificant regarding the creation of perched water beneath the RHLLW Disposal
Facility.

2.9.3.2. As-Needed Maintenance Activities

As-needed maintenance activities that have not previously been addressed include maintenance
actions for the facility monitoring system and the facility inventory management system. In FY 2024, the
laptop that communicates with the data loggers, which collects and stores soil temperature, soil moisture,
and soil water tension at the vault yard, was replaced. Efforts to link data loggers to the new laptop are
ongoing and expected to be completed in FY 2025. Currently, moisture-content data are used only to
support lysimeter sampling, but doing so is not required. No other corrective maintenance items were
identified in FY 2024.
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3. CUMULATIVE EFFECTS OF CHANGES

As described in Section 2, there were no changes identified in FY 2024 that impact assumptions and
conclusions of the PA and CA or impact the validity of the RWMB and ODAS. Therefore, there are no
cumulative effects from the changes identified in Section 2.

4. WASTE CERTIFICATION AND RECEIPTS

4.1. Waste Certification

In accordance with the RHLLW Disposal Facility WAC (PLN-5446), annual FEs (see Section 2.9.1)
are conducted according to MCP-4211 (2020) to initially certify or recertify waste certification programs
and waste streams are compliant with the WAC (PLN-5446). In FY 2024, ATR received initial
certification (ASMT-2024-0106), and NRF (ASMT-2024-0422) and MFC (ASMT-2024-0423) were
recertified.

As a result, current waste streams approved for shipment and disposal to the RHLLW Disposal
Facility are as follows:

e AMs in ATR-5 canisters from ATR Complex
e AMs and surface-contaminated (SC) debris in HFEF-5 canisters from MFC
e AMs and SC debris in 55-ton canisters from NRF.

4.2. Waste Receipts

During FY 2024, 19 waste canisters were disposed of at the RHLLW Disposal Facility. Table 3
contains information on these 19 canisters, including container type, waste form, disposal date, and
disposal location.

Table 3. Waste receipts and disposals in FY 2024.

Generator Container| Waste Receipt | Disposal | Vault
Generator | Canister ID No. | Type Form?* Shiptask No. Date Date | Array | Disposal Position
NRF ECF-05-18-120 [55-ton  |Combined |RHLLW-NRF-23-006 (9/27/23 |10/3/23 03 |03-F07-1b (Top)
NRF ECF-05-18-118 [55-ton  |Combined |[RHLLW-NRF-24-001 |10/23/23|10/23/23 | 03 [03-FO1-1a (Bot)
NRF ECF-01-21-114 |55-ton  |Combined |RHLLW-NRF-24-002 (11/6/23 |11/7/23 03 |03-F01-1b (Top)
NRF ECF-05-18-113 [55-ton  |Combined |[RHLLW-NRF-24-003 [11/27/23|11/28/23 | 03 |03-F08-1a (Bot)
NRF ECF-05-18-105 |[55-ton  |Combined |RHLLW-NRF-24-004 (12/11/23|12/14/23 | 03 |03-F08-1b (Top)
NRF ECF-01-21-105 |[55-ton |Combined |RHLLW-NRF-24-005 |(1/25/24 |1/29/24 03 |03-F02-1a (Bot)
NRF ECF-01-21-103 [55-ton  |Combined |RHLLW-NRF-24-006 (2/8/24 |2/14/24 03 |03-F02-1b (Top)
ATR 814600-13 ATR-5 |AM RHLLW-ATR-24-001 |2/15/24 |2/19/24 02 |02-D03-3b (Top)
NRF ECF-01-21-109 |[55-ton  |Combined |RHLLW-NRF-24-007 (3/12/24 |3/13/24 03 |03-F09-1a (Bot)
MFC MFC240072 HFEF-5 |Combined |RHLLW-MFC-24-001 (3/28/24 |4/1/24 02 |02-D03-4a (Bot)
NRF ECF-01-21-111 |55-ton  |Combined |RHLLW-NRF-24-008 (4/16/24 |4/17/24 03 |03-F03-1a (Bot)
NRF ECF-01-21-106 |[55-ton  |Combined |RHLLW-NRF-24-009 (5/13/24 |5/15/24 03 |03-F10-1a (Bot)
ATR 814600-15 ATR-5 |AM RHLLW-ATR-24-002 |5/22/24 |5/23/24 02 [02-D03-4b (Top)
NRF ECF-01-21-104 |55-ton  [Combined [RHLLW-NRF-24-010 |5/23/24 |5/28/24 03 [03-F04-1a (Bot)
NRF ECF-05-18-119 |55-ton  [Combined [RHLLW-NRF-24-011 |6/6/24 |6/25/24 03 [03-F04-1b (Top)
ATR 814600-12 ATR-5 |AM RHLLW-ATR-24-003 [6/26/24 |6/26/24 02 [02-D03-5a (Bot)
NRF ECF-01-21-129 |55-ton  [Combined [RHLLW-NRF-24-012 |7/29/24 |7/29/24 03 [03-F09-1b (Top)
NRF ECF-01-21-122 |55-ton  [Combined [RHLLW-NRF-24-013 |8/19/24 |8/19/24 03 [03-F03-1b (Top)
NRF ECF-01-21-110 |55-ton  [Combined [RHLLW-NRF-24-014 |9/9/24 |9/10/24 03 [03-F10-1b (Top)
AM = Activated Metals, SC = Surface-Contaminated Debris, Combined = Activated Metals and Surface-Contaminated Debris.
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A summary of the canisters emplaced and facility capacity are presented in Table 4 This contains the
vault capacity, the total vaults/positions filled through FY 2024, and the percentage of vaults/positions
filled. The location of all canister placements through FY 2024 is shown in Figure 4. Table 5 contains a
summary of the volume of canisters emplaced in the vaults.

Table 4. Vault capacity summary through FY 2024.

Positions Empty Percent
Filled Positions Positions
Positions | Cumulative | Remaining Filled
Vault Filled Through Through Total Through
Array |  Vault Type Vault Description FY 2024 | FY 2024 FY 2024 | Positions | FY 2024
01 |NuPac 1 Hole (2 Levels) 0 0 120 120 0.0%
02 |HFEF-5 6 Holes (2 Levels) 4 69 111 180 38.3%
NFC 1 Hole (Single Storage) 0 0 195 195 0.0%
03 | 55-ton 1 Hole (2 Levels) 15 20 148 168 11.9%
04 |Modified FTC |3 Holes (1 Level) 0 0 276 276 0.0%
Facility Total 19 89 850 939 9.48%
Table 5. Emplaced canister volume summary through FY 2024.
Gross Cumulative Gross
Volume Volume (m?)
Vault (m?) Through
Array Vault Type Canister Type, Generator, Waste Form Generator | FY 2024 FY 2024
ATR-5 - ATR AMs w/ steel plug ATR 0.72 0.72
HFEF-5 - MFC AMs w/ lead plug MFC 0 0.46
HFEF-5 — MFC AMs w/ steel plug MFC 0.15 431
HFEF-5 — MFC Combined w/ lead plug? MFC 0 0.62
02 HFEEF-5 HFEF-5 — MFC Combined w/ steel plug® MFC 0 3.54
HFEF-5 — MFC Surface Contaminated MFC 0 015
w/ lead plug
HFEF-5 — MFC Surface Contaminated MFC 0 1.08
w/ steel plug
Vault Array Total 0.87 10.9
INRF 55-ton Canister — AMs NRF 41.6 555
03 55-ton
Vault Array Total 41.6 55.5
Facility Total 42.5 66.4

a.  Waste form is combined AMs and SC debris.
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Figure 4. RHLLW canister-disposal locations through FY 2024.

4.3. Radionuclide Inventory Tracking Using RHINO

A running total of radionuclide activities disposed of by vault array, generator, and waste form is
recorded and tracked using the facility inventory management system, RHINO (TFR-981 2018). Table 6
shows the breakdown of activity by waste form for each generator and canister type in FY 2024. The
information shows 230 radionuclides were reported in AMs and 103 radionuclides as surface
contamination, for a total activity of 16,311 Ci in all 19 waste canisters. The majority of activity (99.94%)
was in the form of activated metal, and 87% of that was Ni-63.

Four of the reported radionuclides are non-system radionuclides, meaning they are not included in the
RHINO database. Non-system radionuclides are evaluated using the UDQE process (see Section 2.1). The
total activity of non-system radionuclides reported in FY 2024 was 6.5E-05 Ci. Radionuclide reporting
requirements are documented in the WAC (PLN-5446).

Table 6. Radionuclides and activities disposed of by generator and waste form in FY 2024.

NRF ATR MFC All
15 55-ton canisters 3 ATR-5 canisters 1 HFEF-5 canister 19 canisters
Nuclides | Activity | Nuclides | Activity | Nuclides | Activity | Nuclides | Activity
Waste form reported (Ci) reported (Ci) reported (Ci) reported (Ci)
Activated 21 15,534 86 766 16 2.6 230 16,303
metal
Surface 97 8.6 9 3E-5 29 0.18 103 8.7
Contamination
Total 2242 15,542 90?2 766 412 2.8 235¢% 16,311

a. Activated metal and surface contamination radionuclide numbers may not add up to the total because some
radionuclides were reported as both activated metal and surface contamination.

As part of the canister-acceptance process, dose calculations are performed by RHINO based on the
reported activities of the 14 radionuclides fully analyzed in the PA for the groundwater pathway, the 5
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radionuclides that account for 99% of the chronic-intruder dose (limiting intruder scenario) in the PA, and
the 3 radionuclides considered in the final air-pathway screening in the PA. The air pathway was screened
out in the PA, but the three radionuclides, which are considered in the final air-pathway screening step are
included in the 14 groundwater pathway radionuclides and potential doses via the air pathway, are
calculated by RHINO. Table 7 contains the inventory emplaced in FY 2024 and cumulative inventory for
the 14 groundwater pathway radionuclides fully analyzed in the PA. These are recorded and presented by
array, generator, and waste form. Table 8 shows similar information for the radionuclide inventories that
contribute to the intruder dose.

At the end of FY 2024, the NRF 55-ton vault array was nearly 12% full based on canister capacity
(see Table 4). The 14 groundwater pathway radionuclide inventories for this generator, canister, and
waste forms as a percentage of the PA base-case inventory (see Table 7, last column) are within 20% of
this number, with some exceptions. The percentages in activated metal (A) of Tc-99 (47%), C1-36 (57%),
and Mo-93 (61%) are 4—5 times greater than 12%. The percentages of some radionuclides as surface
contamination (S) are also significantly greater than 12%. These include Pu-239 (50%), Pu-240 (102%),
U-234 (1,313%), and Np-237 (23,026%).

At the end of FY 2024, the HFEF-5 vault array was 38% full based on canister capacity (see Table 4).
Although three ATR-5 canisters have been emplaced in this array, most of the canisters (66) are HFEF-5
canisters from MFC. The radionuclide inventories for MFC HFEF-5 canisters and waste forms as a
percentage of the PA base-case inventory (see Table 7, last column) are less than or reasonably close to
38%, with some exceptions. U-234, U-235, and U-238 as surface contamination are roughly 200% of the
PA base-case inventory. Pu-240 and Np-237 are 1,042% and 2,637% of the PA base-case inventories.

All occurrences of canisters with higher-than-expected inventories are flagged by RHINO and
evaluated through the UDQE process. Although the emplaced inventories of some radionuclides are
greater than the projected PA base-case inventories, they are typically small compared to the PA base-case
inventories for all generators and canisters, or the PA base-case inventories were relatively small. This
explains why the projected all-pathway dose contributed by these radionuclides is not significant with
respect to performance objectives (see Section 4.4).

Table 7. Key groundwater pathway radionuclide activities disposed of by array, generator, and waste form
through FY 2024 compared to base case inventory analyzed in the PA.

Cumulative
FY 2024 Cumulative PA Inventory as
Waste Waste Inventory Inventory Inventory % of PA
Nuclide Vault Array | Generator | Form® (Ci) (Ci) (Ci)° Inventory
A 1.02E+00 1.73E+00 4.78E+01 3.62%
55-Ton NRF R — — 2.36E-02 —
S 9.49E-02 1.43E-01 8.09E-01 17.7%
ATR A 1.51E-01 1.51E-01 2.36E+01 0.64%
HFEF-5 MFC A 5.97E-01 2.75E+00 21.7%
C.14 S 2.45E-07 2.45E-07 — N/A
) A — — 1.12E+02 —
NFC NRF R — — 5.40E-02 —
S — — 6.98E+00 —
) A — — 1.95E+01 —
Modified FTC MFC
S — — 2.87E-01 —
NuPAC ATR R — — 9.77E-01 —
Cl-36 55-Ton NRF A 2.22E-04 1.26E-02 2.21E-02 57.2%
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Cumulative

FY 2024 Cumulative PA Inventory as
Waste Waste | Inventory Inventory Inventory % of PA
Nuclide Vault Array | Generator | Form® (Ci) (Ci) (Ci)° Inventory
HFEF-5 ATR A 6.46E-09 6.46E-09 3.40E-06 0.19%
NFC NRF A — — 9.24E-02 —
A 7.42E-01 1.21E+00 6.12E+01 1.97%
55-Ton NRF R — — 1.14E+00 —
S 1.54E-04 1.62E-04 — N/A
ATR A 1.42E+00 1.42E+00 1.76E+03 0.08%
H-3 HFEF-5 MEC A 1.35E-04 3.33E-01 1.21E+01 2.75%
S — 2.88E-05 3.49E-05 82.6%
NEC NRE A — — 1.47E+02 —
R — — 2.61E+00 —
NuPAC ATR R — — 1.09E-01 —
A 4.69E-08 8.60E-08 2.14E-06 4.02%
55-Ton NRF R — — 5.52E-07 —
S 4.05E-07 5.96E-07 2.66E-06 22.4%
ATR A 1.98E-18 1.98E-18 2.47E-15 0.08%
HFEF-5
1129 MFC S — 4.00E-08 4.40E-09 908%
A — — 5.87E-06 —
NFC NRF R — — 1.27E-06 —
S — — 1.94E-05 —
Modified FTC MFC S — — 4.83E-04 —
NuPAC ATR R — — 5.33E-02 —
55-Ton NRF A 9.93E-02 1.30E-01 2.11E-01 61.3%
HFEF.5 ATR A 3.18E-03 3.18E-03 5.41E-01 0.59%
Mo-03 MFC A 5.73E-02 1.35E+00 2.78E+00 48.5%
NFC NRF A — — 2.61E-01 —
Modified FTC | MFC A — — 217891 —
S — — 3.19E-01 —
A 4.24E-01 5.96E-01 3.71E+00 16.1%
55-Ton NRF R — — 6.16E-10 —
S 2.15E-03 3.11E-03 1.15E-02 27.0%
HFEF.5 ATR A 2.14E-01 2.14E-01 3.82E+01 0.56%
MFC A 1.63E-05 7.06E-01 1.11E+00 63.7%
Nb-94 A — — 8.31E+00 —
NFC NRF R — — 1.41E-09 —
S — — 1.46E-01 —
) A — — 4.74E+00 —
Modified FTC MFC
S — — 7.02E-02 —
NuPAC ATR R — — 8.48E-01 —
Ni-59 55-Ton NRF A 1.34E+02 1.50E+02 5.83E+02 25.7%
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Cumulative

FY 2024 Cumulative PA Inventory as
Waste Waste | Inventory Inventory Inventory % of PA
Nuclide Vault Array | Generator | Form® (Ci) (Ci) (Ci)° Inventory
R — — 3.39E+00 —
S 2.92E-02 4.36E-02 3.16E-01 13.8%
HFEF.S ATR A 1.09E+00 1.09E+00 1.90E+02 0.57%
MFC A 5.24E-02 2.56E+00 8.85E+00 28.9%
A — — 9.30E+02 —
NFC NRF R — — 7.76E+00 —
S — — 3.19E+00 —
Modified FTC | MFC A — — 0-05E+01 —
S — — 1.33E+00 —
NuPAC ATR R — — 7.61E-01 —
A 3.47E-08 2.30E-07 1.76E-06 13.0%
55-Ton NRF R — — 4.49E-06 —
S 7.72E-07 7.72E-07 3.35E-09 23026%
HFEF-5 MFC S 7.35E-09 1.81E-06 6.86E-08 2637%
Np-237 A — — 4.49E-06 —
NFC NRF R — — 1.03E-05 —
S — — 6.89E-08 —
Modified FTC MFC S — — 5.82E-04 —
NuPAC ATR R — — 9.18E-05 —
A 8.31E-04 3.22E-03 6.60E-02 4.87%
55-Ton NRF R — — 3.09E-05 —
S 3.35E-05 3.55E-05 7.04E-05 50.4%
HFEF-5 MFC S 3.10E-05 1.46E-02 1.56E-02 93.1%
Pu-239 A — — 1.47E-01 —
NFC NRF R — — 7.07E-05 —
S — — 3.78E-04 —
Modified FTC MFC S — — 2.99E-01 —
NuPAC ATR R — — 2.88E-02 —
A 7.61E-04 1.30E-03 5.67E-02 2.29%
55-Ton NRF R — — 6.31E-05 —
S 6.19E-05 6.31E-05 6.22E-05 102%
HFEF-5 MFC S 3.06E-06 6.36E-04 6.11E-05 1042%
Pu-240 A — — 1.15E-01 —
NFC NRF R — — 1.45E-04 —
S — — 3.13E-04 —
Modified FTC MFC S — — 1.85E-03 —
NuPAC ATR R — — 1.81E-03 —
A 1.33E-02 1.67E-02 3.54E-02 47.2%
Tc-99 55-Ton NRF
R — — 1.69E-02 —
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Cumulative
FY 2024 Cumulative PA Inventory as
Waste Waste | Inventory Inventory Inventory % of PA
Nuclide Vault Array | Generator | Form® (Ci) (Ci) (Ci)° Inventory
S 3.41E-04 4.59E-04 1.43E-03 32.1%
ATR A 1.50E-04 1.50E-04 2.58E-02 0.58%
HFEF-5 A 2.57E-03 1.83E-02 — N/A
MEC S 2.39E-07 1.66E-01 5.36E-01 30.9%
A — 3.73E-02 —
NFC NRF R — — 3.87E-02 —
S — 8.29E-03 —
Modified FTC MFC S — — 2.57E+00 —
NuPAC ATR R — 1.97E+00 —
A 1.47E-06 3.11E-06 2.64E-05 11.8%
55-Ton NRF R — 8.28E-05 —
S 6.26E-06 6.27E-06 4.78E-07 1313%
HFEF-5 MFC S 1.36E-06 2.28E-04 1.17E-04 194%
U-234 A — — 9.36E-05 —
NFC NRF R — 1.90E-04 —
S — — 1.59E-06 —
Modified FTC MFC S — 5.16E-06 —
NuPAC ATR R — — 9.18E-05 —
A 5.82E-08 1.18E-07 4.49E-07 26.3%
55-Ton NRF R — — 1.11E-06 —
S 1.98E-12 2.99E-12 1.57E-10 1.90%
HFEF-5 MFC S 5.75E-08 3.01E-06 1.81E-06 166%
U-235 A — 2.53E-06 —
NFC NRF R — — 2.54E-06 —
S — 2.18E-10 —
Modified FTC MFC S — — 3.70E-03 —
NuPAC ATR R — 4.53E-06 —
A 1.39E-06 2.95E-06 3.10E-05 9.54%
55-Ton NRF R — 5.13E-09 —
S 4.62E-10 6.97E-10 1.40E-08 4.99%
U-238 HFEF-5 MFC S 1.90E-08 2.03E-06 9.11E-07 223%
A — — 1.04E-04 —
NFC NRF R — 1.18E-08 —
S — — 2.92E-08 —
Modified FTC MFC S — 7.40E-04 —

Waste forms include A = activated metals, R = resin, S = surface contamination. Surface contamination may be on debris
or activated metal components.
Cumulative inventory from Table 3-2 in the PA (DOE-ID 2018a). For this table, the cumulative inventory for MFC waste
in the HFEF-5 vault array is the combined HFEF-Legacy and HFEF-Future (new-generation) wastes from Table 3-2 of

the PA (or Tables 8 and 9 of ECAR-3940, “Baseline Radionuclide Inventory for The Remote-Handled Low-Level Waste
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Cumulative
FY 2024 Cumulative PA Inventory as
Waste Waste | Inventory Inventory Inventory % of PA
Nuclide Vault Array | Generator | Form® (Ci) (Ci) (Ci)° Inventory

Disposal Facility for Use in the Facility Performance Assessment”). They are combined because both are treated the
same for calculating the all-pathway PA dose.

c.  Tritium (H-3) as surface contamination was not reported in the proposed inventory for NRF 55-ton canisters evaluated
for the PA. However, because tritium as surface contamination is listed in other waste streams, the dose is calculated by
RHINO and included in the all-pathway dose contribution.

d.  Tc-99 as activated metal was not reported in the proposed inventory for MFC-legacy or new-generation HFEF-5 canisters

evaluated for the PA. However, because Tc-99 is listed in the ATR waste stream also destined for the HFEF-vault array,
the dose is calculated by RHINO and included in the all-pathway dose contribution.

Table 8 presents the FY 2024 and cumulative inventory for the five radionuclides that are the primary
contributors to the chronic-intruder-pathway dose. These radionuclides and activities are only presented
by vault array because the canister type and waste form are not important for calculating intruder dose.

The inventory shows Cs-137 and Sr-90 are the highest percent of the HFEF-5 vault-array action level
at 15.4% and 14.8%, respectively. Given the total number of HFEF-5 canisters emplaced through
FY 2024 is 38.3% of the HFEF-vault array capacity (Table 4), the cumulative inventories of these two
radionuclides are presently not a cause for concern; however, the percentages will continue to be
monitored. Cumulative inventories in the 55-ton vault array are a small fraction of the vault-array action
levels.

Table 8. Radionuclide inventory of primary dose contributors to the chronic-intruder pathway through
FY 2024.

Cumulative Cumulative Inventory
FY 2024 |Inventory Through| Vault Array | Through FY 2024 as
Inventory FY 2024 Action Level* % of Vault Array
Nuclide | Vault Array (Ci) (Ci) (Ci) Action Level

55-ton 9.51E+02 1.04E+03 7.33E+05 0.14%

HFEF-5 4.34E+02 8.91E+03 3.79E+06 0.24%
Co-60 NFC — — 1.17E+06 —
Modified FTC — — 2.68E+04 —
NuPac — — 4.24E+03 —

55-ton 8.52E-02 1.11E-01 1.27E+02 0.09%

HFEF-5 8.57E-02 9.40E+00 6.12E+01 15.4%
Cs-137 NFC — — 2.76E+02 —
Modified FTC — — 1.69E+04 —
NuPac — — 1.14E+02 —

55-ton 4.26E-01 6.00E-01 6.88E+01 0.87%

HFEF-5 2.14E-01 9.20E-01 7.27E+02 0.13%
Nb-94 NFC — — 1.57E+02 —
Modified FTC — — 8.90E+01 —
NuPac — — 1.57E+01 —

55-ton 1.41E+04 1.56E+04 1.36E+06 1.15%

Ni-63 HFEF-5 1.42E+02 8.79E+03 4.68E+05 1.88%
NFC — — 2.11E+06 —
Modified FTC — — 8.64E+04 —
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NuPac — — 6.29E+02 —
55-ton 8.55E-02 1.01E-01 8.53E+01 0.12%
HFEF-5 4.63E-03 1.85E+01 1.25E+02 14.8%
Sr-90 NFC — — 1.92E+02 —
Modified FTC — — 1.17E+04 —
NuPac — — 3.00E+02 —

a.  Vault-array action levels (ECAR-2073 2018, Table A-3, or INL 2018, Table 20) are based on the ratio of the chronic dose standard
(100 mrem/year) to the total estimated chronic-intruder dose in the PA (5.42 mrem/year). This ratio, 100/5.42 = 18.5, was multiplied
by the estimated PA base-case inventory of each radionuclide in each vault array to calculate action levels. They are not disposal limits,
but exceedance of an action level for one vault array would trigger a review of disposals in all vault arrays.

4.4. Performance Objectives Tracking Using RHINO

The RHLLW Disposal Facility does not depend on the radionuclide sum-of-fractions rule!” to
determine compliance with performance objectives. Rather, the facility uses the RHINO software to
calculate facility performance with each shipment and disposal. In addition to tracking inventory and
performing canister-acceptance checks based on the WAC, RHINO calculates the maximum all-pathways
dose, air-pathway dose, chronic-intruder dose, and applicable groundwater concentrations as each canister
is considered for shipment. RHINO can also calculate these performance measures for annual and
cumulative disposals. The calculated values are compared to canister and facility-wide threshold values
and regulatory-performance objectives to determine waste acceptance. The calculations are performed
using abstractions of the PA model, so the results are as if the PA model were used. The calculations are
performed only for the radionuclides not screened out in the PA and account for the majority of the dose.
The technical basis, methodology, and implementation used in RHINO is described in INL/EXT-18-
45184, “Methods, Implementation, and Testing to Support Determination of Performance Assessment
Compliance for the RHLLW Disposal Facility WAC” (INL 2018).

The reason the sum-of-fractions rule is not used to determine compliance is that, except for the
intruder dose, the PA calculates dose and concentration performance measures based on vault array
(location), canister type, and waste form for each radionuclide. For example, a curie of tritium in activated
metal in a 55-ton waste canister in the 55-ton vault array does not have the same impact on the
groundwater or air-pathway dose as a curie of tritium on SC debris in an HFEF-5 canister in the HFEF-
vault array.

Table 9 summarizes the performance measures for all disposals in FY 2024 and cumulative disposals
through FY 2024. As expected, the calculated-dose and concentration-performance measures for all
canisters emplaced through FY 2024 are a small fraction of the applicable performance objectives. Based
on this, the impact of cumulative disposals is not inconsistent with PA predictions, and there are no
impacts to the assumptions or conclusions of the PA.

The sum-of-fraction rule for mixtures of radionuclides in waste is often used to determine the amount of each radionuclide
that can be disposed of based on its limit derived from the PA. It is calculated by dividing each nuclide’s concentration or
dose contribution by the appropriate limit and adding each of the resulting values. If the sum is less than 1.0, then the limit
has not been exceeded.
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Table 9. Summary of facility performance through FY 2024.
Compliance Period Post-Compliance Period
Maximum Maximum
Based on | Cumulative Based on | Cumulative
Maximum | Cumulative | Disposal |Maximum | Cumulative | Disposal
Performance Point of | Based on | Disposals | Maximum | Based on | Disposals | Maximum
Objective or Performance | Assessment | FY 2024 Through as % of FY 2024 Through as % of
Measure Standard Location | Disposals | FY 2024 Standard | Disposals FY 2024 Standard
All-Pathway Dose 25 mrem/yr 100 m 5.53E-10 1.35E-04 0.0005% 1.01E-03 | 7.88E-02 0.32%
Air-Pathway Dose* | 10 mrem/yr 100 m 1.12E-04°| 1.70E-04® |  0.002%" N/A® N/A® N/A®
Intruder Dose 100 mrem/yr|  Facility 1.18E-01 | 2.54E-01 0.25% N/A® N/A® N/A®
Beta-Gamma DE¢ 4 mrem/yr 100 m 3.93E-10¢| 9.62E-05°¢ 0.002%¢ | 2.02E-03¢| 5.60E-02°¢ 1.40%*
Beta-Gamma ED¢ 4 mrem/yr 100 m 2.15E-10°| 5.26E-05¢| 0.0013%° | 2.91E-04¢| 3.06E-02°¢ 0.77%¢
Gross Alpha 15 pCi/L 100 m 2.93E-32 | 4.55E-30 | 3.03E-29%| 1.75E-06 | 6.37E-06 0.00004%
Ra-226/228 5 pCi/L 100 m 1.31E-34 | 2.19E-32 | 4.38E-31%| 8.95E-08 | 2.04E-06 | 0.00004%
Uranium Mass 30 ug/L 100 m 9.90E-30 | 8.88E-28 | 2.93E-27%| 3.36E-07 | 1.69E-05 0.00006%
a.  Although the air pathway was screened out in the PA, air-pathway doses are calculated by RHINO using the Phase III air-
pathway screening model from the PA. RHINO does not calculate radon flux because the radon flux calculated in the PA
was insignificant compared to the performance objective.
b.  The air-pathway dose in the PA is due to C-14, H-3, and 1-129.
c.  Air-pathway and intruder doses peak during the compliance period. No doses are reported for the post-compliance period.
d. DE = dose equivalent, ED = effective dose.
e. Radionuclides that contribute to the beta-gamma DE and ED include C-14, C1-36, H-3, [-129, M0-93, Nb-94, Ni-59, and Tc-
99 (DOE-ID 2018a, Sections 4.2.2 and 4.2.3).

5. MONITORING

Compliance and performance monitoring began in FY 2019 with the commencement of facility
operations and is conducted in accordance with the monitoring plan, PLN-5501. PLN-5501 was developed
to meet the requirements for monitoring the RHLLW Disposal Facility, according to the U.S. DOE Order
435.1, “Radioactive Waste Management,” and the guidance provided in the associated technical standard,
“Disposal Authorization Statement and Tank Closure Documentation” (DOE-STD-5002-2017).

The most important monitoring activities are associated with the groundwater exposure pathway.
Water samples are collected from aquifer-monitoring wells and are analyzed to determine compliance
with groundwater quality standards for radionuclides. Soil-porewater samples, collected from lysimeters
in the vadose zone adjacent to and below the base of the vault arrays, are analyzed to evaluate facility
performance.

The monitoring plan identifies two phases of monitoring: the baseline monitoring phase and the post-
baseline monitoring phase. The baseline monitoring phase began in 2019 and ended in 2023. Aquifer and
lysimeter monitoring data collected during the first four years of the baseline monitoring phase are
summarized in INL 2023b. That summary provides statistical measures and a baseline condition for the
facility that is used to evaluate future monitoring results and to demonstrate whether the facility is
performing as established in the facility PA. The data can also be used to distinguish contaminant releases
from the RHLLW Disposal Facility from pre-existing contamination and potential future releases from
other sources (e.g., upgradient aquifer sources). FY 2024 is the first year of the post-baseline monitoring
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phase. Aquifer and lysimeter-sample results from FY 2024 are summarized and discussed in Sections 5.1
and 5.2, respectively.

No air- or radon-emissions monitoring is performed for the facility because the air and radon
pathways were screened from a detailed analysis in the PA. However, the INL Site ambient-air-
monitoring program operates a network of low-volume air samplers to monitor the INL Site and
surrounding region for atmospheric levels of radioactive particulates, radioiodine, and tritium released
from INL facilities, natural radioactivity, and fallout from worldwide nuclear detonations or accidents.
One of the particulate samplers is located immediately outside the facility fence south of the vault yard.
Results are presented in annual site environmental reports for each calendar year and reviewed for this
ASR. The most recent results, published in Calendar Year 2023 (DOE-ID 2024), indicate gross alpha and
gross beta were detected in concentrations consistent with historical measurements at the sampler near the
RHLLW Disposal Facility. Composited quarterly samples were analyzed for specific radionuclides, and
results were again consistent with historical measurements. All results were well below derived
concentration standards established by DOE for inhaled air (DOE-STD-1196-2022).

The biotic-intrusion pathway was also screened from a detailed analysis in the PA, but the vault yard
and side slopes are inspected annually for biotic activity (e.g., burrowing insects, animals, and plants) as
part of the annual inspection under MWO 260064 (2018), covered under WO 362249 (2024) for Calendar
Year 2024. Some vegetation growth on a few areas of the vault-yard perimeter were found during the
inspection, and the vegetation was sprayed and/or removed.

Other monitoring activities performed at the facility include annual visual inspections of the vault-
yard road apron, compaction measurements, and inspection of VSPs for damage. The road-apron
inspection showed typical rutting, settling, erosion, sedimentation, and uneven surfaces consistent with
past annual inspections. All findings were deemed not significant in nature and expected for gravel
surfaces, especially in industrial areas where heavy equipment is being operated (see Section 2.9.3.1). The
scope of the vault inspection requires all VSP top surfaces of vaults that contain waste to be inspected, as
well as the top surfaces of empty adjacent vaults. The inspection found four VSPs with cracks or
chips/spalls that required repair. Damage and repairs (if necessary) are managed using the change control
process (RH-ADM-5214). Repairs are scheduled for November 2024 (see Section 2.9.3.1).

In addition to annual inspections, a topographic survey of the vault yard is performed every three
years and is scheduled for November 2024. It is expected that the survey will show there are no
significant issues and only typically expected changes from initial configuration/conditions.

UDAQEs associated with vault damage or repairs are presented in Section 2.1. Two vaults (see
Figure 3 PA confirmation vaults) are not designed to receive waste, but are available for monitoring and
study, as necessary. Currently, no plans to monitor or study the condition of these vaults (including the
concrete and reinforcement) are in place, but monitoring may be initiated if trend data from lysimeter or
aquifer samples are unfavorable, according to PLN-5501.

5.1. Compliance Monitoring

Compliance monitoring for the groundwater pathway is performed by sampling three aquifer wells
near the RHLLW Disposal Facility (see Figure 5). Two wells, USGS-140 and USGS-141, are located
approximately 100 m downgradient of the vault-yard fence, and one aquifer well, USGS-136, is located
approximately 20 m upgradient of the vault yard. Samples are collected annually from each well and
analyzed for target and indicator analytes to confirm compliance with state groundwater quality standards
(IDAPA 58.01.11). If performance-monitoring concentrations (Section 5.2) exceed action levels,
compliance monitoring frequency is increased from annual to semiannual.
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Figure 5. RHLLW Disposal Facility layout showing aquifer-monitoring well locations.

Table 3 of PLN-5501 lists 14 key radionuclides as contaminants of potential concern for the
groundwater pathway. These are the 14 radionuclides that failed the groundwater pathway screening and
were fully analyzed in the PA. For monitoring, four key radionuclides (H-3, C-14, Tc-99, and 1-129) were
selected as target analytes due to their greater mobility and predicted impact on the all-pathways dose. In
addition to target analytes, samples are analyzed for indicator analytes, gross alpha, and gross beta. The
PA demonstrated that there are no principal contaminants of concern that undergo gamma decay that
would be expected to affect the groundwater pathway; therefore, gamma monitoring is not included in the
compliance monitoring.
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Samples were collected from each of the three aquifer wells in April 2024. Results of the compliance
monitoring are presented in Appendix B, “Compliance and Performance-Monitoring Data for the
RHLLW Disposal Facility,” and summarized in Table 10. Tritium from upgradient sources was detected
in all three aquifer wells, and concentrations continue to exhibit a decreasing trend consistent with
regional trends observed in DOE-ID (2021). Gross beta was positively detected in all three wells in
FY 2024 while gross alpha was detected in two of the wells (USGS-136 and USGS-141). Historically,
gross alpha and gross beta have been detected in all three wells at low levels (<5 pCi/L), with gross alpha
being detected less frequently than gross beta. In FY 2024, C-14, 1-129, and Tc¢-99 were not detected in
any samples from the three wells, which has been the case since 2019. All results are consistent with
concentrations in the aquifer established prior to facility completion (INL 2017).

5.2. Performance Monitoring

Performance monitoring of the facility is achieved by analysis of soil-porewater samples collected
from vadose-zone lysimeters. Prior to operations, lysimeters were installed adjacent to vault arrays (see
Figure 6) in native materials at three general depths: (1) shallow alluvium, below the drainage course
material at the base of the vaults (~26-29 ft bls), (2) deep alluvium, above the upper basalt contact (~40—
44 ft bls), and (3) sedimentary interbeds (~171-176 ft bls).

Legend
® Lysimeter (26-29 ft bls) A Lysimeter (40-44-ft bls) \) Lysimeter (171-176-ft bis)
HFEF
NuPac Vaults NuPac-SIW  Vaults LCC Vaults
‘ ®
oA A GA oA
NuPac-West NuPac-East HFEF-South LCC-West LCC-East

MFTC-West-SIW

o 0
PA |@ pA-North 55-Ton Vaults MFTC Vaults MFTC-East-SIW
Vaults ® pa_South
oA ‘A A
55-Ton-South MFTC-West MFTC-East not to scale

Figure 6. Plan view of the vault arrays showing the lysimeter locations.

During the baseline monitoring phase, attempts were made to collect samples from all lysimeters. The
monitoring plan was revised in FY 2024 based on lessons learned during the baseline monitoring phase.
The changes impact the post-baseline monitoring phase and include the following:

e Increasing the gross-alpha action level for performance monitoring from 10-20 pCi/L.
e Adding tritium to the analyte list. Previously, it included only gross alpha and gross beta.

e Sampling only lysimeters that produce enough water for analysis from one or two sample events and
only sample one shallow alluvium lysimeter from each vault array. This reduced the number of
lysimeters to be sampled to five shallow alluvium lysimeters and one sedimentary-interbed lysimeter.
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In addition, changes were made to response actions when action levels are exceeded. During the post-
baseline monitoring phase, lysimeter samples will now be collected annually (in the spring) as long as
positive detections of either gross alpha or gross beta do not exceed action levels at any of the monitoring
locations. If a gross-alpha or gross-beta action level is exceeded, sampling frequency is increased to
semiannual for lysimeters where an action level was exceeded. The first semiannual sample will be
analyzed for gross alpha, gross beta, and tritium. If a gross alpha or gross beta result from the first
semiannual sample also exceeds an action level (i.e., two consecutive exceedances of either gross alpha or
gross beta), all future semiannual samples from that lysimeter will be speciated (alpha or beta depending
on the action level exceeded) to determine the actual contributing radionuclides. Semiannual sampling
and speciation for the lysimeter with the exceedance(s) will continue until the gross alpha, gross beta,
and/or tritium results are less than the respective action level for two consecutive samples. Because gross
alpha, gross beta, and tritium are destructive analyses, speciation will require additional sample volume.
Thus, the lysimeters may need to be resampled multiple times until enough sample is collected for the
desired analyses or until water is no longer available.

In FY 2024, samples were collected from all six lysimeters specified in the monitoring plan for the
post-baseline monitoring phase. This includes five shallow alluvium lysimeters (one from each vault
array) and one sedimentary-interbed lysimeter. Five of the lysimeters produced 500 mL or more from a
single sample event. That volume was sufficient for analysis of all analytes (gross alpha, gross beta, and
tritium) with some extra for duplicate analysis of some analytes. HFEF-South was sampled on three
occasions and produced 318 mL, which was only enough for the original analyses without duplicates.
Results are presented in Appendix B, “Compliance and Performance-Monitoring Data for the RHLLW
Disposal Facility,” and summarized in Table 11. Gross alpha and gross beta were positively identified in
all six lysimeters in either the original sample or the duplicate. The results were all less than action levels
and within the bounds identified in the baseline data summary report (INL 2023b).

Tritium was positively identified in only one lysimeter (HFEF-South), which is consistent with the
previous year. Lysimeter HFEF-South had an unexpectedly high tritium result in FY 2020 (47,100
pCi/L), which is discussed in detail in Section 5.2.1 of the FY 2021 ASR (INL 2022a). Although there
was no action level for tritium in soil porewater, a decision was made after the unexpectedly high tritium
concentration to conduct semiannual sampling of selected lysimeters until the tritium concentration in
lysimeter HFEF-South declined to less than the federal drinking water maximum-contaminant level
(MCL) 0f 20,000 pCi/L. Tritium levels in HFEF-South have declined since 2020, and concentrations have
been below 20,000 pCi/L since October 2022 (see Figure 7). The Spring 2024 result of 4,100 pCi/L is
similar to the past two sample results. Although the tritium concentration has leveled off during the past
year, concentrations are expected to continue to decline. Nevertheless, the concentrations are not believed
to be the result of waste being released from inside a waste canister, and are not a significant threat to the
aquifer. When the monitoring plan was revised in 2023, the action level for tritium in lysimeter samples
was set at 100,000 pCi/L.
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Table 10. Compliance monitoring summary for the RHLLW Disposal Facility in FY 2024.

Performance
Objective Measure
Monitoring or Other PA/CA
Location Monitoring Type Monitoring Results Regulatory Limit Action Level Action Taken Impacts

RHLLW Groundwater Tritium (H-3) was detected in State of Idaho Drinking water No actions taken. None. No
Disposal (indicator all three aquifer wells and Groundwater MCLs and Idaho | Routine sampling is impacts to
Facility analytes gross continues to show a decreasing | Quality Rule State scheduled annually and | PA/CA results
Vicinity alpha, gross beta, | trend. Gross beta was (IDAPA 58.01.11) | groundwater will continue as long as | and
(Aquifer wells and target positively detected in all three protection performance-monitoring | conclusions.
USGS-136, analytes C-14, H- | wells. Gross alpha was standards. action levels are not
USGS-140, and | 3,1-129, and Tc- | detected in wells USGS-136 exceeded.
USGS-141) 99) and USGS-141. C-14,1-129

and Tc-99 were not detected in
any samples. Results are all
significantly less than
regulatory limits and consistent
with historical measurements
(INL 2017).

CA = composite analysis
IDAPA = Idaho Administrative Procedures Act
PA = performance assessment
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Table 11. Performance-monitoring summary for the RHLLW Disposal Facility in FY 2024.

results were all less than action levels
and within the bounds identified in
the baseline data summary report
(INL 2023b).

the HFEF-South lysimeter.
The impact of the elevated
tritium on the PA predicted
groundwater dose is
insignificant (see Section
5.2.1 of the FY 2021 ASR,
INL 2022a), and monitoring
results are consistent with
assumptions and results from
the PA.

Monitoring PA/CA
Location Monitoring Purpose Monitoring Results and Trends PA Expected Behavior Action Taken Impacts

Six vadose- Provide data to Five of the six lysimeters sampled FY 2024 is the first year of No actions taken. None. No
zone indicate potential produced sufficient water for the full | the post-baseline monitoring | Routine sampling impacts to
lysimeters radionuclide release suite of analytes and some duplicates | phase. Because very little is scheduled PA/CA
adjacentto and | from source zoncand | after one sample event. One lysimeter | waste has been emplaced and | @nnually and will results and
below the migration toward required three sample events to get only in two locations (see continue as long as conclusions.
disposal vaults | aquifer. enough water for analysis of all three | Figure 4), the concentrations perfqrmgnce— _
(NuPac-West, analytes. Gross alpha and gross beta | are considered not to have monitoring action
55-ton-South, were positively identified in all six been impacted by disposals. levels are not
HFEF-South, lysimeters in either the original Therefore, concentrations are exceeded.
LCC-East, sample or the duplicate. Tritium considered reflective of
MFTC-West, concentrations in lysimeter HFEF- background concentrations
and MFTC- South continued to decline but only with the exception of the
East-SIW). slightly from the previous result. All elevated tritium result from

CA = composite analysis

PA = performance assessment
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6. RESEARCH AND DEVELOPMENT

No research and development activities were conducted at the RHLLW Disposal Facility in FY 2024
(see Table 12).

Table 12. Research and development activities.

Document Number Results PA/CA Impacts
None N/A N/A

7. PLANNED OR CONTEMPLATED CHANGES

Planned or contemplated changes in FY 2025 are presented in Table 13. The only planned change to a
technical-basis document is an update to the WAC (PLN-5446). A WAC update was planned for
FY 2024, but was postponed so that other similar changes identified during FY 2024 could be
incorporated into a single revision. Thus, the update is scheduled to be complete in FY 2025. Changes to
the WAC include updates to radionuclide tables in Appendix B. The tables will be updated to include
radionuclides that could be reported in approved waste streams that were not included in the projected PA
base case inventory.!! They include the addition of the following:

o FEight radionuclides that may be reported as surface contamination on NRF debris. These
radionuclides were reported by NRF Waste Programs in TWR-21794 (2021) and evaluated in UDQE-
RHLLW-052. Tables B-6 and B-8 in the WAC will be updated to include Eu-152, Eu-154, Eu-155,
H-3, Hf-175, Ru-103, Sn-113, and Ta-182. Although radionuclides on AMs were evaluated during
preparation of the PA, radionuclides on debris were not considered. The debris includes nylon
lanyards, steel water pool hooks, and nylon rigging straps.

¢ Eleven radionuclides that may be reported as contamination on NRF resins. These were reported by
NRF in Nelson (2023) and evaluated in UDQE-RHLLW-079. Table B-7 in the WAC will be updated
to include Cf-249, Cf-251, Cm-245, Cm-246, Cm-247, Cm-248, Pu-244, Sn-126, Th-232, U-232, and
Zn-65. The NRF base case resin inventory was reassessed based on plans to extend the life (time in
pool) of resin modules. New radionuclides were identified based on the use of a more recent (2022)
water pool radionuclide distribution.

¢ Nine radionuclides that may be reported as surface contamination on AMs from the ATR Complex.
These were reported by ATR Waste Programs in ECAR-5772 and evaluated in UDQE-RHLLW-088.
Table B-1 in the WAC will be updated to include Co-58, Co-60, Cr-51, Hf-175, Hf-181, Mo-99, Na-
24, Re-188, and Sb-124. Radionuclides as surface contamination on AMs from the ATR Complex
were not evaluated during preparation of the PA.

The only key radionuclide being added to the WAC tables is tritium (H-3) on NRF-activated metal
and debris. Because tritium as surface contamination was not included in the PA for this waste stream, it
was necessary to verify it is included in RHINO dose calculations. This was verified and Table 3 of
INL/EXT-18-45184, Methods, Implementation, and Testing to Support Determination of Performance
Assessment Compliance for the RHLLW Disposal Facility WAC, (INL 2018) will be updated to indicate
there is a response function for tritium as surface contamination on NRF-AMs and debris.

1 Footnotes will be added to the tables in the WAC to identify these radionuclides as being evaluated through the change
control process and not part of the original PA.
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One other change identified in Table 13 is a potential change. The change will be based on an
evaluation of an updated estimate of radionuclide activities in legacy and new-generation HFEF-5 waste
canisters from MFC (ECAR-5959). The updated activity estimate was initiated in response to

discrepancies between projected PA base case inventories and updated canister inventories determined
from dose-rate measurements taken prior to shipping the canister to the RHLLW Disposal Facility. An
evaluation of the updated activity estimates began in FY 2024 and is expected to be complete in FY 2025.
The updated inventories have the potential to impact the PA and will be evaluated using the change

control process.

The identified changes to the WAC are not expected to impact the PA, CA, ODAS, or the RHLLW
Disposal Facility design, operations, closure, research and development, or land use. The impact of the
updated HFEF-5 inventory evaluation will be determined and evaluated using the change control process.

Table 13. Planned or contemplated changes for the RHLLW Disposal Facility.

Planned or
Contemplated PA/CA
Change Change Basis Impact | Schedule
Update WAC Reassessments of waste streams from NRF and ATR None FY 2025
(PLN-54406) Complex identified radionuclides that were not
evaluated during preparation of the PA. As a result,
tables in Appendix B of the WAC will be updated to
include new radionuclides identified on (1) NRF SC
debris, (2) NRF resins, and (3) ATR-AMs. Each change
was evaluated using the change control process, and
results are documented in UDQE-RHLLW-052,
UDQE-RHLLW-079, and UDQE-RHLLW-088.
Evaluate potential Discrepancies between canister inventories used for the TBD FY 2025
impacts of updated | PA and updated canister inventories estimated prior to
radionuclide shipping prompted a reevaluation of the inventories
inventories for used for the PA. The results of this evaluation
HFEF-5 waste documented in ECAR-5959 have the potential to
canisters from MFC | impact the PA. The potential impacts are being
evaluated using the change control process.

8. STATUS OF ODAS CONDITIONS AND KEY AND SECONDARY

ISSUES

The PA, CA, and all related technical-basis documentation for the RHLLW Disposal Facility were
reviewed and approved by the LFRG in FY 2018. The ODAS for the RHLLW Disposal Facility was
approved in May 2018 (ODAS 2018). No conditions, key or secondary issues, or other findings were
identified by the LFRG in FY 2024.

No outstanding issues or conditions were placed on disposal operations at the RHLLW Disposal
Facility as a result of recent assessments, ODAS conditions, or key and secondary issues identified during
LFRG review of the PA and CA (see Table 14).
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Table 14. ODAS conditions and key and secondary issues.

Initial Projected Disposition
Key/Secondary Resolution | Resolution | Documentation | PA, CA,
Disposal Issue or ODAS Issue Schedule | Scheduled and Date ODAS
Facility/Unit |Condition Number] Description Date Date Completed Impact
N/A?

a.  Not applicable for FY 2024.

9. DETERMINATION OF CONTINUED ADEQUACY OF THE PA,
CA, ODAS, AND RWMB

The primary purpose of the RHLLW Disposal Facility ASR is to review the activities conducted over
the past fiscal year to evaluate the adequacy of the assumptions and conclusions of the approved PA
(DOE-ID 2018a), CA (DOE-ID 2012), CA Addendum (DOE-ID 2018b), ODAS (ODAS 2018), and
RWMB (INL 2020a).

This FY 2024 ASR was reviewed and determined to demonstrate the continued adequacy of the PA,
CA, ODAS, ODAS technical-basis documents, and the RWMB to meet the DOE Order 435.1
performance objectives for the RHLLW Disposal Facility. As presented in this report, it is determined
that assumptions and conclusions of the PA, CA, and ODAS remain valid:

¢ No changes in operations or activities that might impact the PA and CA assumptions and conclusions
have been identified (Section 2).

e  Waste receipts were mostly consistent with the assumptions of the PA. Some differences in projected
vs. actual waste receipts have been flagged by RHINO, but the impacts were determined to be within
the bounds of the PA. All differences continue to be monitored and evaluated (Section 4).

e Compliance and performance-monitoring results indicate assumptions and conclusions of the PA and
CA are appropriate (Section 5).

e Technical-basis documents revised in FY 2024 were the Monitoring Plan (PLN-5501) and the change
control document (RH-ADM-5214) (see Section 2.9.2). All changes were evaluated using the change
control process and were determined to be within the bounds of the PA. Projected disposal operations
indicate continued compliance with the RWMB (Section 2). The most recent RWMB was approved
by the field-element manager on December 11, 2020 (FY 2021). A draft of the next revision of the
RWMB was completed in FY 2024 and is expected to be approved by DOE-ID in FY 2025.
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Appendix A

Fiscal Year 2024 Unreviewed Disposal Question

Screenings and Evaluations for the RHLLW Disposal

Facility

This appendix includes copies of unreviewed disposal question screenings (UDQSs) and unreviewed
disposal question evaluations (UDQEs) that were completed and approved by the end of FY 2024.
Evaluations that were initiated, but not completed, are listed as “in progress” in Table 2 of the ASR and
are not included here. Evaluations that were cancelled are also not included here. The following are
included herein:

RHLLW-UDQE-057, Page 53

RHLLW-UDQE-065, Page 60

RHLLW-UDQE-066, Page 67

RHLLW-UDQE-072, Page 73

RHLLW-UDQE-073, Page 79

RHLLW-UDQE-079, Page 85

RHLLW-UDQE-080, Page 100
RHLLW-UDQE-081, Page 106
RHLLW-UDQE-082, Page 119
RHLLW-UDQE-083, Page 130
RHLLW-UDQE-084, Page 141
RHLLW-UDQE-085, Page 152
RHLLW-UDQE-086, Page 163
RHLLW-UDQE-087, Page 170
RHLLW-UDQE-088, Page 184
RHLLW-UDQE-089, Page 191
RHLLW-UDQE-090, Page 202
RHLLW-UDQE-091, Page 215
RHLLW-UDQE-092, Page 227
RHLLW-UDQE-093, Page 240
RHLLW-UDQE-094, Page 247
RHLLW-UDQE-095, Page 263
RHLLW-UDQE-096, Page 270
RHLLW-UDQE-097, Page 280
RHLLW-UDQE-098, Page 292
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RHLLW-UDQE-099, Page 299
RHLLW-UDQE-101, Page 312
RHLLW-UDQE-102, Page 326
RHLLW-UDQE-103, Page 337
RHLLW-UDQE-105, Page 350
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UDQE Tracking No.: UDQE-RHLLW-057

Evaluate Potential Tmpacts to RHLLW Disposal Facility Performance Assessment from Updated
Subject: Standard DOE-STD-1196-2022

NOTE: The objective of this screening is to determine whether further evaluation is reguired for a proposed
change, new mformation, or discovery to ensure the validity of the existing Parformance Assessment (PA;
DOE/ID-]11421) and Composite Analysis (CA; DOE/ID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Dose calculations for the RHLLW Disposal Facility performance assessment (PA) (DOE-ID 2018) were performed
using dose coefficients from standard DOE-STD-1196-2011 (DOE 2011). A revised standard (DOE-STD-1196-
2022, DOE 2022) provides updated derived concentration standards and per capita dose coefficients that reflect the
current state of knowledge and practice in radiation protection, as well as updated demographic data for the U.S.

The purpose of this UDQE is to evaluate the impact of revised dose coefficients from the new standard on dose
calculations performed for the RHLLW Disposal Facility PA. Although the standard notes that some dose
coefficients have moderately significant changes as a result of improved dosimetry and an updated population
distribution, the changes do not require revision of past calculations. Even though a revision of the current PA 1s not
required for compliance with DOE requirements, it 15 recommended the impact of new dose coefficients in the
revised standard be evaluated for planning purposes should the current PA need revision.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activity/mew information/discovery involve a change to the disposal facilitv from what has
been previously or analyzed in the most recent Disposal Authorization Statement (DAS) conditions ar limitations,
Performance Assessment (PA4), approved Special Analyses (S4), or approved UDQE?

Yes 0 No E

Comments:

2. Does the proposed activitv'new information/discovery potentially result in an increased effective dose from the
disposal facility that weuld challenge the conclusions aof the Composite Analvsis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts af sierounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s Construction af a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
e (A inputs or assumptions

*  Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No E

Comments:

3. Does the proposed activitvnew information/discovery invelve a change to the disposal process or procedures
from what has been previously described or analyzed in the most recent PA, approved 54, or approved UDQE?

Yes [0 No &

Comments:

4. Does the proposed activitvnew informatiow/discovery involve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analyzed in the most recent P4, approved 54, or approved UDQE?

Yes O No E
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Comments:

5. Does the proposed activitv/new information/discovery imvelve a change inputs or assumptions of the most recent
P4 or appraved S47

Yes ® No O

Comments: Dose coefficients from DOE-STD-1196-2011 were used as inputs to the existing RHLL'W Disposal
Facility PA. The current DOE Order 458.1 Chg 4 mnvokes DOE-STD-1195-2011 as the standard to use even 1f 1t has
been superseded by the revised standard (DOE-STD-1196-2022). Therefore, the existing PA remains valid and use
of the revised standard 1s not required for the facility to remain compliant. DOE Ogder 458.1 Chg 4 1s being updated
and will invoke the revised standard. The RHLLW Disposal Facility project is being proactive by evaluating
potential impacts to the PA if dose coefficients from the revised standard are emploved. The information wall be
useful 1n evaluating waste acceptance, performing special analyses, and planning for facility expansion and revision
of the PA should it become necessary.

6. Does the proposed activitv/'new infarmation/discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-3503)7

Yes 00 No E

Comuiments:

7. Does the proposed activitv'new information/discovery imvolve a test or experiment not described or analyzed in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-5503)7

Yes 00 No E

Comuiments:

8. Does the proposed activitv/'new infarmation/discovery imvolve any analyiical errors, omissions, or deficiencies in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No E

Comments:

9. Do orther considerations warrant development of an evaluation or special analysis?
Yes O No E

Comments:

NOTE: Ifall questions abave are answered “No, " then obtain signatures and implement proposed change. If
any of the guestions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Thus, an evaluation of impacts to the PA from use of dose coefficients from revised standard DOE-STD-1196-2022
1s recommended.

Does the Unreviewed Disposal Question Screening screen negative or positive?

Negative [ Positive =
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Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE E Special Analysis [

Jonathan Jacobson Oonattan Qacsbasn 10/4/2023
PrintType Name é" Signgﬂxre Date
OriginatorFDS Originator/FDS 2
Tim Arsenault Tan Araanaclt 10/5/2023
PrintType Name Signature D
Approver/INFM Approver/NFM ate
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Section IL, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/new information/discavery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the PA or
considered in the CA)?

Yes O No H
Comments:

2. Does the proposed activity/new information/discovery result in the PA performance objective being exceeded?
Yes 0 No E
Comments:

3. Would the proposead activitwnew information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes [0 No H
Comments:

4. Would the proposed activiti'new information/discovery result in a change to DAS conditions or limitations?

Yes [0 No H
Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes 0 No H
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

Explanation:

Dose calculations for the RHLLW Disposal Facility performance assessment (PA) (DOE-ID 2018) were
performed using dose coefficients from standard DOE-STD-1196-2011 (DOE 2011). An evaluation was
performed to determine the impacts to the RHLLW Disposal Facility PA from using dose coefficients from the
revised standard, DOE-STD-1196-2022 (DOE 2022). The evaluation, documented in ECAR-7548, determined the
dose coefficients in the updated standard (DOE 2022) were generally lower compared to DOE (2011). The ratio of
the DOE (2022) per-capita water and the DOE (2011) reference person dose coefficient ranged from 0.072 to 1.04.
Except for Nb-94, all per-capita water dose coefficients in DOE (2022) were equal to or lower than the DOE
(2011) reference persons dose coefficients. No direct comparison can be made for the per-capita milk dose
coefficient in DOE (2022) because per-capita mulk ingestion was not included i DOE (2011).
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Dhrect companson of dose coefficients was revealed to be insufficient to determine the impact on the PA all-
pathways dose because changes were made to the updated all-pathway dose model. These changes include:

+ Revision of the approach used to determine concentrations of C-14 and H-3 in food products. The
previous all-pathways dose factors used a specific activity model. The revised model used a concentration
ratio/transfer coefficient approach so that per-capita milk and per-capita water dose coefficients could be
utilized from the updated standard (DOE 2022).

*  Water and milk ingestion rates were changed from the current all-pathways dose model of 730 Livyr for
water and 112 L/yr for milk to the per-capita consumption rates of 493 L/yr for water and 72.6 L/yr for
milk.

+ Inclusion of the daughter 1sotope (Nb-93m) of Mo-93 that was not included 1n the onginal PA dose
calculations.

Recalculation of the all-pathways dose using dose coefficients from the revised standard (DOE 2022) and the
changes shown above revealed the all-pathways dose would go down 79% during the compliance period (from
4.38E-04 mrem/yr to 9.23E-05 mrem/yr) and 62% during the post-compliance period (0.642 mrem/yr to 0.243
mrem/vr) for the PA base case. In addition, the peak dose duning the post-compliance period shifted from the
receptor downgradient of the east array to the receptor downgradient of the west array. This 15 because during the
post-compliance period, the east recepior dose 1s domnated by Tc-99, and the west receptor dose 15 dominated by
1-129. The DOE (2022) per-capita water ingestion dose coefficient for Tc-99 15 84% less than the reference person
water ingestion dose coefficient for Tc-99 from DOE (2011). In contrast, the DOE (2022) per-capita water
ingestion dose coefficient for I-129 1s only 20% less than the reference person water ingestion dose coefficient for
1-129 from DOE (2011).

During recalculation of the all-pathways dose 1t was also revealed that Wb-93m is insignificant in terms of dose
contribution and thus omitting from the oniginal PA had no impact. For the complete evaluation including the
comparison of doses using both standards, see ECAR-7548.

Because the current DOE Order 458.1 Chg 4 invokes DOE-STD-1196-2011 as the standard to use even if it has
been superseded by the revised standard (DOE-STD-1196-2022), the existing PA remains valid and use of the
revised standard 1s not required for the facility to remain compliant. Nevertheless, the RHLLW Dhsposal Facility
project 1s being proactive by evaluating potential impacts to the PA if dose coefficients from the revised standard
are employed. The mformation in ECAR-7548 will be useful in evaluating waste acceptance, performing special
analyses, and planning for facility expansion and revision of the PA should it become necessary.

References:

DOE. 2011. “Derived Concentration Technical Standard ™ DOE-STD-1196-2011. U.S. Department of
Energy, Washington DC.

DOE. 2022. “Derived Concentration Technical Standard. ™ DOE-STD-1196-2022. U.S. Department of
Energy, Washington DC.

DOE Order 458.1 Chg 4. 2011. “Radiation Protection of the Public and the Environment ™ U.S.
Department of Energy, Washington DC.

DOE-ID. 2018. “Performance Assessment for the Idaho National Laboratory Remote Low-Level Waste Disposal
Facility.” DOE-ID-11421 Rev 2. U.S. Department of Energy, Idaho Operations Office, Idaho Falls, Idaho.
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ECAR-7548. 2023 “Tmpact to Groundwater All-Pathways Dose Estimates for the Remote-Handled Low-Level
Waste Disposal Facility Performance Assessment Using Updated Dose Coefficients from DOE-STD-
1196-2022 " Idaho National Laboratory, Idaho Falls, Idaho.

Jonathan Jacobson Qombﬁim Qécoédmp 10/4/2023
PrintType Name / Signﬂre Date
Originator/ FDS Originator FDS
& R Prather A £ Fiathe 1044723
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
T W
A Jeff Sondrup W~ p— 10/4/2023
Print'Type Name |/signature Date
PA/CA SME PA/CA SME
Paul A. Velasquez Paud Velasguez 10/04/2023
Print'Type Name Signature Date
Waste Management WhP Waste Management"WMP
Tim Arsenault Teinte Leaanceelt 10/5/23
PrintType Name Signature Date

Nuclear Facility Manger/™WFM

Nuclear Facility Manger/™NFM
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Section ITI, Special Analysis, SA (If Required in Section I or II)

PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?
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Yes O No O

Comments:
Print'Type Name Bignature Date
Originator/ FDE Originator FDE
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print'Type Name Signature Date
PA/CA SME PA/CA SME
Print'Type Name Signature Date
Waste Management"WMP Waste Management WhMP
PrintType Name Signature Date
Nuclear Facility Manger/WEFM Nuclear Facility Manger/INFM
Print'Type Name Signature Date
DOE/D Eepresentative DOE/D Eepresentative
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UDQE Tracking No.: UDQE-RHLLW-065

UDQE-RHLLW-065, Vault Shield Plugs Exhibiting Level 3 or Greater Damage - 2022 Annual
Subject: Inspection

NOTE: The objactive of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/D-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Deescribe the Proposed Change in Activity/New Information/Discovery:

As required by PLN-3368; “Maintenance Plan for the Remote-Handled Low-Level Waste Disposal Facility
Performance Assessment and Composite Analysis,” annual inspections are performed on vault shield plugs (VSP)
for vaults containing waste and the VSPs adjacent to them. The “System Design Description-Remote-Handled Low-
Level Waste Disposal Vault System (SDD-410)” requires inspection (and subsequent repair, if necessary) of
concrete damage to be performed using criteria carried forward from facility design to operations. The criteria used
during vault fabrication are documented in SPC-1857 and during vault installation in SPC-1910. Inspection criteria
employed during vault fabrication included identification of concrete defects introduced during the vault fabrication
process (1.e., bug holes, honevcombing, air bubble marks, cracking and seals offset) in addition to Level 1, Level 2,
and Level 3 damage (e.g., spalling) to components occurring after the vault components were fabricated. During
vault installation, the inspection criteria were reduced to include only the Level 1, Level 2, and Level 3 post-
fabrication cracking and spalling damage (see SPC-1910) using the performance measures provided in SPC-1857.
SDD-410 and 8D-52.1.4: “DOE Order 435.1 Documentation Change Control Process for the RH-LL'W Disposal
Facility,” require inspection and repair of any new Level 3 post-fabrication cracking and spalling damage using the
criteria and procedures specified in SPC-1910 and carried forward into SDD-410. Level 3 damage 1s of importance
since it has the potential to impact the functional performance of the vault shield plugs.

This UDQE 1s being prepared and evaluated because the 2022 annual inspection work order (WQO) identified new
Level 3 defects on VSPs currently installed in Array 2 at positions C1 (VLT-PLG-HF-P08). D1 (VLT-PLG-HF-
P15), E1 (VLT-PLG-HF-P12), and E2, (VSP-PLG-HF-P13). These issues were identified in preventative
maintenance (PM) WOs 325548 and 327459 during anmual PM inspections.

s The V5P installed in the Array 2, C1 position exhibited a chip on a top corner that 1s approximately 2-in long
by approximately 6-in wide and approximately 1-in deep.

s  The V5P installed in the Array 2, D1 position exhibited three damage areas exceeding Level 3 criteria: one
chip area and two cracks. The chip at the top edge 1s approximately 2-in long by approximately 2-in wide by
approximately 1-in deep. The two cracks in the D1 V5P range from 1-in to 2-in long, a width of > 0.01-in and
an approximate maximum depth of 1-in and are located near the edge of the top surface.

s The V5P installed in the Array 2, E1 position exhibited a crack approximately 6-in long, a width of = 0.01-in,
and an approximate maximum depth of 1-1n and 1s located near an edge of the top surface.

* The V5P installed in the Array 2, E2 position exhibited a chip at a top corner that 1s approximately 2-mn long
by approximately 2-in wide by approximately 1-in deep.

These defects are being evaluated in this UDQE to ensure the vaults are repaired and re-inspected per the
requirements of SDD-410 using the procedures approved i SPC-1910 and implemented in Model Work Order
(MWO) 258119.

Section I, Unreviewed Disposal Question Screening (UDQS)
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1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
hean previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes @ No O

Comments: Level 3 damage has the potential to impact the long-term performance of the VSP. The concrete vaults
provide structural protection to the stainless-steel camisters and provide structural support of the final engineered
cover. Level 3 damage must be repaired (if possible) and reinspected to ensure the VSPs meet their intended
function and operability requirements.

2. Does the proposed activitv/new information/discovery patentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilifies) or otherwise have the
potential to impact the CA?

o Change to the site use plan or end state document

o Construction af a new facility near the RHLLW Disposal Facility with the potential to impact perched water
o (A inpuis or assumptions

e Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes 00 No H

Comiments:

3. Does the proposed activitv/new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the mast recernt PA, approved SA, or approved UDQE?

Yes 00 No H

Comments:

4. Does the propased activity/mew mformation/discovery invalve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O No H
Comments:

5. Does the proposed activity/new information/'discovery involve a change inputs or assumptions of the most recent
PA or approved S4?

Yes O No H
Comiments:

6. Does the proposed activitvmew information/'discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analyzed in the most recent PA, approved S4,
approved UDQE, or associated closure plan (PLN-5503)?

Yes 00 No H

Comments:

7. Does the proposed activitv/new information/discovery involve a test or experiment not described or analvzed in
the most recent P4, approved SA, approved UDQE, or associated closure plan (PLN-3503)?
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Yes 00 Ne H
Comiments:

8. Does the proposed activity/mew information/'discovery involve any analvtical errors, omissions, or deficiencies in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No H

Comiments:

9. Do other considerations warrant development of an evaluation or special analysis?

Yes O Ne X

Comments:

NOTE: If all questions abave are answered “No,” then obtain signatures and implement propased change. If
any of the guestions above are answered “Yes, " then continue with Form and complete Unreviewed

Disposal Questions Evaluation Section.
Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or positive?
Negative [1 Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE E Special Analysis [0

Jonathan Jacobson ng Oﬁa,é“,,, 12/06/2023
Print/Type Name V4 Si
.. L Date
Originator FDS Originator FDS
Tim Arsenault Tanethey Araanaet 1216/23
Pgnt"T}?el Name ﬁj gt{ature Date
pprover/NFM Approver/NFM
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No EH

Comments:

2. Does the proposed activity/new information/discavery result in the PA performance objective being exceeded?
Yes 0 No H

Comments:

3. Would the proposead activitw/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes [0 No H

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes 0 No H
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

Explanation:

The chip on a top cormer of VEP C1 in Array 2 1s approximately 2-in long by approximately 6-in wide and
approximately 1-in deep. This chip did not expose rebar and 1z typical of other chips that have occurred previously
1 VSPs, which have been successfully repaired. Placement of dowels will not be required to hold the repair in
place. Tt 1s located in an area that can potentially be impacted by infiltrating water. The chipped area was repaired
using approved materials as required by SDD-410 and shown in SPC-1910, Section 2.2 and 2.3. Jet Set Complete
Repair grout 1s the approved product. The repair was made by tramned personnel as required by SDD-410 and per
manufacturer’s recommendations.
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The V5P installed in the Array 2, D1 position exhibited three damage areas exceeding Level 3 cnteria: one chip
area and two cracks. The chip on a top edge 1s approximately 2-in long by approximately 2-in wide by
approximately 1-in of depth. The two cracks in the D1 V5P range from 1-in to 2-in long, a width of = 0.01-1n and
an approximate maxinmum depth of 1-in and are located near the edge of the top surface. The chip did not expose
rebar and 1s typical of other chips that have occurred previously in V3Ps, which have been successfully repaired.
Placement of dowels will not be required to hold the repair in place. It 1s located i an area that can potentially be
impacted by infiltrating water. The clupped area was repaired using approved materials as required by SDD-410
and shown i SPC-1910, Section 2.2 and 2.3. Jet Set Complete Repair grout 1s the approved product for chips. Jet
Set Smooth 1s the approved product for cracks. The repairs were made by trained personnel as required by SDD-
410 and per manufacturer’s recommendations.

The V5P installed in the Array 2, E1 position exhibited a crack approximately 6-in long, a width of = 0.01-1n and
an approximate maximum depth of 1-in and is located near the edge of the top surface. The cracked area was
repatred using approved materials as required by SDD-410 and shown 1n SPC-1910, Section 2.2 and 2.3 Jet Set
Smooth Repair grout is the approved product. The repair was made by trained personnel as required by SDD-410
and per manufacturer’s recommendations.

The V5P installed in the Array 2, E2 position extubited a chip at a top corner that 1s approximately 2-in long, a
width of approximately 2-in and an approximate maximum depth of 1-in and is located near the edge of the top
surface. The cracked area was repaired using approved materials as required by SDD-410 and shown in SPC-
1910, Section 2.2 and 2.3. Jet Set Complete Repair grout 1 the approved product. The repair was made by
trained personnel as required by SDD-410 and per manufacturer’s recommendations.

The cracks noted above appear to be similar to the cracks evaluated in document: “Assessment of the Idaho
National Laboratory Remote-Handled Low-Level Waste Disposal Facility Vault Concrete Data (INL/EXT-17-
42239)." As required by SDD-410, the cracks were repaired using approved repair materials (see SPC-1910; Jet
Set Smooth) and re-inspected prior to being placed back into service. As with cracks repaired during vault
fabrication, this repair 18 expected to provide protection against water ingress into the steel reinforcement material
and to result in no impact to long-term vault performance.

For all four VSPs, operability reviews were completed to ensure the characteristics important to the safety analvsis
have not been degraded. These reviews documented in OPR 2022-0185 and OPR. 2022-0248 determined that each
of the four VSPs are operable and not degraded. Maintenance Work Request MWR-2022-4857 was submitted to
1nitiate repairs of each issue as identified above and WO 332969 was performed to complete the repairs. Re-
nspection following repairs showed repairs were acceptable and met criteria to ensure there 1s no tmpact to long-
term vault performance.
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Jonathan Jacobson ng Qdceﬁﬁ,,, 1201312023
Print'Type Name /' Signaﬁr Date
Originator/ FDE Ornginator FDE
A. B Prather A L Puathe 12/6/23
Print Type Name Signature Date
System Engineer/SE System Engineer/SE
A. Jeff Sondrup AT il 12/06/2023
Print/Type Name [Tl signature Date
PA/CA SME PA/CA SME
Paul A Velasquez 12/07/2023
PrintType Name nature Date
Waste Management"WhMP Waste Management"WhMP
Tim Arsenault Tamelhy Araenacdt 12/6/23
Print Type Name (/Signature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/™WEFM
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Section ITI, Special Analysis, SA (If Required in Section I or IT)

PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?

41247 Rev

Page 7 of 7

Yes O No O

Comments:
PrintType Name Bignature Date
Originator FDS Originator FDS
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print/Type Name Signature Date
PA/CA SME PA/CA SME
Print Type Name Signature Date
Waste Management WhP Waste Management "WMP
Print Type Name Signature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/™WEFM
Print' Type Name Signature Date
DOE/ID Eepresentative DOE/D Eepresentative
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UDQE Tracking No.: UDQE-RHLLW-066
Subject: 2022 Annual HFEF CVAS Inspection with Level 3 or Greater Damage Identified

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted

Describe the Proposed Change in Activity/New Information/Discovery:

As required by PLN-3368: “Maintenance Plan for the Remote-Handled Low-Level Waste Disposal Facility
Performance Assessment and Composite Analysis,” the 2022 annual B21-632 HFEF Cask-to-Vault Adapting
Structure (CVAS) mspection was performed. The “System Design Description-Remote-Handled Low-Level Waste
Disposal Vault System (SDD-410)" requires inspection (and subsequent repair, if necessary) of concrete damage to
be performed using crteria carmed forward from facility design to operations. The criteria used during vault
fabrication are documented in SPC-1857 and dunng vault installation 1n SPC-1910. Inspection criteria emploved
during vault fabrication included identification of concrete defects introduced during the vault fabrication process
(1., bug holes, honeycombing, air bubble marks, cracking and seals offset) in addition to Level 1, Level 2, and
Level 3 damage (e.g., spalling) to components occurring after the vault components were fabricated. Duning vault
installation, the mspection criteria were reduced to include only the Level 1, Level 2, and Level 3 post-fabrication
cracking and spalling damage (see SPC-1910) using the performance measures provided in SPC-1857. SDD-410 and
5D-52.1.4: “DOE Order 435.1 Documentation Change Conirol Process for the RH-LL'W Disposal Facility,” require
inspection and repair of any new Level 3 post-fabrication cracking and spalling damage using the criteria and
procedures specified in SPC-1910 and carried forward mto SDD-410. Level 3 damage 1s of importance since it has
the potential to impact the functional performance of the vault shield plugs and CVAS.

This UDQE i1s being prepared and evaluated becavse the annual nspection work order (WO) 324681 1dentified new
Level 3 defects on the HFEF CVAS as follows:

* The HFEF CVAS exhibited a crack that 1s approximately 0.011-in wide, and approximatiely 6-in long from
the top edge down the face nearest the vault access port (depth was indeterminant).

s A chip defect was identified next to the access port and one of the lift pockets. It 15 6-in long by about 1-in
wide and approximately 1-in deep.

These defects are being evaluated in this UDQE to ensure they are acceptable for use and are repaired and inspected
per the requirements of SDD-410 using the procedures approved in SPC-1910 and implemented in Model Work
Order (MWO) 258120.
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Section I, Unreviewed Disposal Question Screening (UDQS)
1. Does the proposed activitv/new imformation/'discovery involve a change to the disposal facility from what has
been previously or analyzed in the most recent Disposal Authovization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes @ Ne O

Comments: Level 3 damage has the potential to impact the long-term performance of the HFEF CVAS. The concrete
vaults provide structural protection to the stainless-steel camisters and provide structural support of the final
engineered cover. The CVAS 15 used in place of a vault shield plug dunng waste emplacement actrvities and may be
in place for an extended but non-permanent length of time and; therefore, 1s treated the same as a vault shield plug.
Damage to the CVAS could also potentially damage the top mating surface of the vault upper riser during use.

2. Does the proposed activitv/new information/discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (ie., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

»  Change to the site use plan or end state document

»  Construction of a new facility near the RHLLW Disposal Facilitv with the potential to impact perched water
o (A inpuis or assumptions

o Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes 00 No H
Comments: NA

3. Does the proposed activity/mew information/'discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes 00 Ne H
Comments: NA

4. Does the propased activity/mew mformation/discovery invalve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O No E
Comments: NA
3. Does the proposed activity/new information/discovery involve a change inputs or assumptions of the mast recent
PA or approved S4?
Yes 00 No &
Comments: NA

6. Does the proposed activitvmew information/'discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-5503)?

Yes 00 Ne H
Comments: NA

7. Does the proposed activity/new information/'discovery involve a test or experiment not described or analyzed in
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the most recent P4, approved SA, approved UDQE, or associated closure plan (PLN-3503)?
Yes O Ne =H

Comments: NA

8. Does the proposed activitv'new information/discovery involve any analyfical errors, omissions, or deficiencies in
the most recent P4, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No H
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yes [0 No H
Comments: NA

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. If
any af the questions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or posttive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [J

Jonathan Jacobson Oonathbarn Oacobaon 12/06/2023
Print'Type Name 7 Si b
Originator/FDS Originator/FDS ate
Tim Arsenault Zanethey Araenget 12/6/23
PrintType Name / Signature D
Approver/NFM Approver NFM ate
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No EH

Comments:

2. Does the proposed activity/new information/discavery result in the PA performance objective being exceeded?
Yes 0 No H

Comments:

3. Would the proposead activitw/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes [0 No H

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes [0 No K
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required.
Explanation:
SPC-1857 wdentifies Level 1, Level 2 and Level 3 damage and defect types. Level 1 and Level 2 damage and
defects have been determined to pose an msignificant impact to long-term vault performance (1e., shielding,

weight bearing, and long-term vault performance) if left unrepaired. Level 3 damage (i.e., new cracks, chipping
and spalling) has been determined to pose a potential performance risk.

The annual inspection WO 324681 (MWO 257899) requires the HFEF and MFTC CVASs to be visually inspected
for cracks, chipping, and spalling of concrete per the preventative mamtenance program. As required by the annual
WO, the inspection was performed and identified two Level 3 damaged areas on the HFEF CVAS as noted in the
description section of this UDQE.

Evaluation of Damage:
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Damages on the HFEF CVAS: The damage appears to be simular to the cracks evaluated m document:
“Assessment of the Idaho National Laboratory Remote-Handled Low-Level Waste Disposal Facility Vault
Concrete Data (INL/EXT-17-42239)." As evaluated in INL/EXT-17-42239, given the damage origin and
dimensions and the fact that it 15 on a CVAS (a non-permanent vault component), the damages would not be
expected to impact long-term vault performance The chip area exposed no rebar and s not of sigmficant depth to
result in structural concerns per engineering judgement. This chip’s dimensions are typical of previously-
1dentified chips on other vault shield plugs which have been successfully repaired. However, as required by
SDD-410, the damages will be repaired using approved repair materials (see SPC-1910; Jet Set Smooth for cracks
and Jet Set Complete for chips) and re-inspected. As with defects repaired during vault fabrication, these repairs
are expected to provide protection against water ingress into the steel reinforcement material and to result in no
impact to long-term vault performance. Additionally, Labway Operability Review OPE 2022-0173 was
completed to determine if the damage could impact the CVAS safety/functional performance per SAR-41%. The
completed and approved review resulted in the determination that the CVAS 1s still functional with no impact to
1ts safety function.

For all repairs, the requirements of SDD-410 and shown in SPC-1910, Section 2.2 and 2.3 will be followed as
implemented in the model work order. The repairs were made using model routine repair WO 258120 and MWR
2022-4885 and performed by trained personnel. Repairs were successfully completed using WO 332969, which is
a copy of the MWO with a unique WO number specific to this iteration; post-maintenance inspections showed no
1s5Ues.

Jonathan Jacobson ( P Qwéum 12132023
Print/Type Name Signglﬁre Date
Originator FDS OrniginatorFDS
A R. Prather A £ Prathen 1208/23

Print Type Name Signature Date

System Engineer/SE System Engineer/SE

A Jeff Sondrup AT J 12/06/2023
Print'Type Name [ |1 signature Date

PA/CA SME ' PACA SME

Paul A Velasquez (L \/W 12/07/2023

Print Type Name “Siknature \ Date
Waste Management WhP Waste Management WMP

Tim Arsenault 7 12/6/23
PrintType Name ignature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/™WFM

Appendix A
71

cv, 1H



FRIM-2545

m doha Maticnal Lsboriory

06113118 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY

Section ITI, Special Analysis, SA (If Required in Section I or II)

PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?

41247 Rev

Page 6 of 6

Yes O No O

Comments:
PrintType Name Bignature Date
Originator FDS Originator FDS
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print/Type Name Signature Date
PA/CA SME PA/CA SME
Print Type Name Signature Date
Waste Management WhP Waste Management "WMP
Print Type Name Signature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/™WEFM
Print' Type Name Signature Date
DOE/ID Eepresentative DOE/D Eepresentative

Appendix A

72



Cim doha Maticnal Lsboriory A12.47 Rev, 1)

FRM-2545
06113118 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY Page 1 0f 6

UDQE Tracking No.: UDQE-RHLLW-072
Subject: 2023 Annual HFEF CVAS Inspection with Level 3 or Greater Damage Identified

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted

Describe the Proposed Change in Activity/New Information/Discovery:

As required by PLN-3368: “Maintenance Plan for the Remote-Handled Low-Level Waste Disposal Facility
Performance Assessment and Composite Analysis,” the 2023 annual B21-632 HFEF Cask-to-Vault Adapting
Structure (CVAS) inspection was parfmmed The “System Design Dasc:ipﬁon -Remote-Handled Low-Level Waste
Disposal Vault System (SDD-410)" requires inspection (and subsequent repajr if neoessar)) of concrete damage to
be performed using criteria carried forward from facility design to operations. The criteria used during vault
fabrication are documented in SPC-1857 and during v ault installation in SPC-1910. Inspection criteria employed
duning vault fabrication included identification of concrete defects introduced during the vault fabrication process
(1.e., bug holes, honeycombing, air bubble marks, cracking and seals offset) in addition to Level 1, Level 2, and
Lew el 3 damage (e.z., spalling) to components occurrng after the vault components were fabricated. During vault
installation, the inspection criteria were reduced to include only the Level 1, Level 2, and Level 3 post-fabrication
cracking and spalling damage (see SPC-1910) using the perfcrmam:e measures provided in SPC-1857. SDD-410 and
5D-52.1.4: “DOE Order 435.1 Documentation Change Conirol Process for the RH-LL'W Disposal Facility,” require
inspection and repair of any new Level 3 post-fabrication cracking and spalling damage using the criteria and
procedures specified in SPC-1910 and carried forward mto SDD-410. Level 3 damage 1s of importance since it has
the potential to impact the functional performance of the vault shield plugs and CVAS.

This UDQE is being prepared and evaluated because the annual inspection work order (WO) 341837 identified new
Level 3 defects on the HFEF CVAS as follows:

s The HFEF CVAS exhibited six cracks that are approximately 0.011-1n wide, and approximately 1-inin
length.

s  Three chip defects were identified: two next to the access port and one at an upper corner. They range from
about 1-in to 1.5-1n wide and approximately 1-in deep.

These defects are being evaluated in this UDQE to ensure the CVAS is acceptable for use and defects are reparred
and inspected per the requirements of SDD-410 using the procedures approved i SPC-1910 and implemented 1n
Model Work Order (MWO) 258120
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Section I, Unreviewed Disposal Question Screening (UDQS)
1. Does the proposed activitvmew information/'discovery invelve a change to the disposal facility from what has
been previously or analyzed in the most recent Disposal Authovization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (S4), or approved UDQE?

Yes @ Ne O

Comiments:

Level 3 damage has the poteniial to impact the long-term performance of the HFEF CVAS. The concrete vaults
provide structural protection to the stainless-steel canisters and provide structural support of the final engineered
cover. The CVAS 1s used in place of a vault shield plug during waste emplacement activities and may be in place
for an extended but non-permanent length of time and; therefore, is treated the same as a vault shield plug. Damage
to the CVAS could also potentially damage the top mating surface of the vault upper niser dunng use.

2. Does the proposed activitv/new information/discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the C4?

s Change to the site use plan or end state document

s (Construction of a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No H
Comments: NA

3. Does the proposed activitv/new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O Ne X
Comments: NA

4. Does the proposed activity/new informatiow/'discavery involve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O No &H
Comments: NA
5. Does the proposed activitv/new information/discovery involve a change inputs or assumptions of the mast recent
PA or approved 547
Yes 00 No X
Comments: NA

6. Does the proposed activity/mew information/'discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-5503)?

Yes O No H
Conments: NA
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7. Does the proposed activitv/new information/discovery involve a test or experiment not described or analvzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No H
Comments: NA

8. Does the proposed activitv/new information/discovery involve any analyfical errors, omissions, or deficiencies in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No H
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yes O No H
Comments: NA

NOTE: If all questions abave are answered “No,” then obtain signatures and implement propased change. If
any of the guestions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE E Special Analysis [J

Jonathan Jacobson Qomﬁ?ﬁa.m— Qd.caéum 12/06/2023
7

Print/Type Name Signatiire Dat
Originator FD3 Originator FD§ ate
Tim Arsenault Tanothy Araenaclt 1216/23
Print/'Type Name S?gﬂatl.u‘e Dat
Approver/INFM Approver/NFM ate
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No EH

Comments:

2. Does the proposed activity/new information/discavery result in the PA performance objective being exceeded?
Yes 0 No H

Comments:

3. Would the proposead activitw/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes [0 No H

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes [0 No K
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required.
Explanation:
SPC-1857 wdentifies Level 1, Level 2 and Level 3 damage and defect types. Level 1 and Level 2 damage and
defects have been determined to pose an msignificant impact to long-term vault performance (1e., shielding,

weight bearing, and long-term vault performance) if left unrepaired. Level 3 damage (i.e., new cracks, chipping
and spalling) has been determined to pose a potential performance risk.

The annual inspection WO 341837 (MWO 257899) requires the HFEF and MFTC CVASs to be visually inspected
for cracks, chipping, and spalling of concrete per the preventative mamtenance program. As required by the annual
WO, the inspection was performed and identified Level 3 damaged areas on the HFEF CVAS as noted in the
description section of this UDQE.

Evaluation of Damage:
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Damages on the HFEF CVAS: The damage appears to be simular to the cracks evaluated m document:
“Assessment of the Idaho National Laboratory Remote-Handled Low-Level Waste Disposal Facility Vault
Concrete Data (INL/EXT-17-42239)." As evaluated in INL/EXT-17-42239, given the damage origin and
dimensions and the fact that it 15 on a CVAS (a non-permanent vault component), the damages would not be
expected to impact long-term vault performance. The chip areas exposed no rebar and are not of significant depth
to result in structural concerns per engineering judgement. The chips’ dimensions are typical of previously-
1dentified chips on other CVAS and vault shield plugs, which have been successfully repaired. However, as
required by SDD-410, the damages will be repaired using approved repair matenals (see SPC-1910; Jet Set
Smooth for cracks and Jet Set Complete for chips) and re-inspected. As with defects repaired during vault
fabrication, these repairs are expected to provide protection against water ingress into the steel reinforcement
material and to result in no impact to long-term vault performance. Additionally, Labway Operability Review
OPR 2023-0147 was completed to determine if the damage could impact the CVAS safety/Tunctional performance
per SAR-419. The completed and approved review resulted in the determination that the CVAS 1s still functional
with no impact to its safety function.

For all repairs, the requirements of SDD-410 and shown in SPC-1910, Section 2.2 and 2.3 were followed as
implemented in the model work order. The repairs were made using model routine repair WO 258120 and MWR
2023-3566 and performed by trained personnel. Repairs were successfully completed using WO 342641, which is
a copy of the MWO with a unique WO number specific to this iteration; post-maintenance inspections showed no
1s5Ues.

Jonathan Jacobson Qenatten Jacobasn 12/13/2023
Print/Type Name / Sign#re Date
Originator FDS OrniginatorFDS
A R. Prather A L Pratden 1216123
Print Type Name Signature Date
System Engineer/SE System Engineer/SE
wllSad
L == 1 I
A. Jeff Sondrup '-lj-irl’ ...-'-ﬂ“’" 12/06/2023
PrintType Name \ _._| U Signature Date
PA/CA SME PA/CA SME
Paul A. Velasquez @qﬂ. \/Q,@W 12/07/2023
Print Type Name “Rignature | Date
Waste Management WhP Waste Management WMP
Tim Arsenault Tamesthy Araenacdt 12/6/23
PrintType Name (Bignature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/WFM
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Section ITI, Special Analysis, SA (If Required in Section I or II)

PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?

41247 Rev

Page 6 of 6

Yes O No O

Comments:
PrintType Name Bignature Date
Originator FDS Originator FDS
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print/Type Name Signature Date
PA/CA SME PA/CA SME
Print Type Name Signature Date
Waste Management WhP Waste Management "WMP
Print Type Name Signature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/™WEFM
Print' Type Name Signature Date
DOE/ID Eepresentative DOE/D Eepresentative
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UDQE Tracking No.: UDQE-RHLLW-073

UDQE-RHLLW-073, Vault Shield Plugs Exhibiting Level 3 or Greater Damage - 2023 Annual
Subject: Inspection

NOTE: The objactive of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/D-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Deescribe the Proposed Change in Activity/New Information/Discovery:

As required by PLN-3368; “Maintenance Plan for the Remote-Handled Low-Level Waste Disposal Facility
Performance Assessment and Composite Analysis,” annual inspections are performed on vault shield plugs (VSP)
for vaults containing waste and the VSPs adjacent to them. The “System Design Description-Remote-Handled Low-
Level Waste Disposal Vault System (SDD-410)” requires inspection (and subsequent repair, if necessary) of
concrete damage to be performed using criteria carried forward from facility design to operations. The criteria used
during vault fabrication are documented in SPC-1857 and during vault installation in SPC-1910. Inspection criteria
employed during vault fabrication included identification of concrete defects introduced during the vault fabrication
process (1.e., bug holes, honevcombing, air bubble marks, cracking and seals offset) in addition to Level 1, Level 2,
and Level 3 damage (e.g., spalling) to components occurring after the vault components were fabricated. During
vault installation, the inspection criteria were reduced to include only the Level 1, Level 2, and Level 3 post-
fabrication cracking and spalling damage (see SPC-1910) using the performance measures provided in SPC-1857.
SDD-410 and 8D-52.1.4: “DOE Order 435.1 Documentation Change Control Process for the RH-LL'W Disposal
Facility,” require inspection and repair of any new Level 3 post-fabrication cracking and spalling damage using the
criteria and procedures specified in SPC-1910 and carried forward into SDD-410. Level 3 damage 1s of importance
since it has the potential to impact the functional performance of the vault shield plugs.

This UDQE 1s being prepared and evaluated because the 2023 annual inspection work order (WQ) identified new
Level 3 defects on the VSPs currently mstalled in Array 2 at position D2, and Array 3 positions C4 and C5. These
issues were identified in PM WO 342129 during annual preventive maintenance inspections.

*  Array 2 Position D2 VSP chip 15 approximately 5-in long by 3-in wide by about 1-in deep.

s Array 3 Position C4 VSP has three chip areas ranging from 4-in by 2-1/2-1n, 2-1/2-1n by 1-1/2-in, and 1-3/4-
in by 1-1/2-in. Depths range from 1/8-in to Y2-1mn.

*  Array 3 Posttion C5 V5P has a chipped area approximately 6-1n long by 4-in wide by Y4-1n deep.
These defects are being evaluated in this UDQE to ensure the vaults are repaired and re-inspected per the

requirements of SDD-410 using the procedures approved in SPC-1910 and implemented in Model Work Order
(MWO) 258119.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
heen previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes @ Ne O
Comments: Level 3 damage has the potential to impact the long-term performance of the VSP. The concrete vaults
provide structural protection to the stainless-steel canisters and provide structural support of the final engineered

cover. Level 3 damage must be repaired (if possible) and reinspected to ensure the VSPs meet their intended
function and operability requirements.
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2. Does the proposed activitv/new information/discovery patentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution fo the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s (Construction of a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No H

Comiments:

3. Does the proposed activitv/new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes 00 No H

Comiments:

4. Does the proposed activitv/new informatiow/'discavery involve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the mast recent PA, approved 54, or approved UDQE?

Yes 00 No H
Comments:

5. Does the proposed activity/new information/'discovery involve a change inputs or assumptions of the most recent
PA or approved S4?

Yes O No H
Comiments:

6. Does the proposed activitv/new information/discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-3503)?

Yes O No H

Comiments:

7. Does the proposed activitv/new information/discovery involve a test or experiment not described or analvzed in
the most recent P4, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No H

Comments:

8. Does the proposed activitv/new information/discovery involve any analyfical errors, omissions, or deficiencies in
the most recent P4, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No H

Comments:
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9. Do other considerations warrant development of an evaluation or special analysis?
Yes [0 No &

Comiments:

NOTE: If all guestions above are answered “No,” then obtain signatures and implement proposed change. If
any af the questions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or posttive?
Negative [1 Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [

Jonathan Jacobson QOonatban Oacobesn 12/06/2023
Print/Type Name 7 Si D
OriginatorFD3 OriginaterFD3 ate
Tim Arsenault 77&?&0@ Araenacdt 12/6/23
PrintType Name CHignature Dat
Approver/NFM Approver/NFM ate
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No EH

Comments:

2. Does the proposed activity/new information/discavery result in the PA performance objective being exceeded?
Yes 0 No H

Comments:

3. Would the proposead activitw/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes [0 No H

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes 0 No H
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

Explanation:

All of the chips did not expose rebar and are typical of other chips that have occurred previously i VSPs, which
have been successfully repaired. Placement of dowels will not be required to hold the repairs in place. They are
located 1n areas that can potentially be impacted by mfiltrating water. The chipped areas were repaired using
approved materials as required by SDD-410 and shown in SPC-1910, Section 2.2 and 2.3. Jet Set Complete
Repair grout is the approved product for chips. The repairs were made by tramned personnel as required by SDD-
410 and per manufacturer’s recommendations.
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The chipped areas noted above appear to be simlar to those evaluated in document: “Assessment of the Idaho
National Laboratory Remote-Handled Low-Level Waste Disposal Facility Vault Concrete Data (INL/EXT-17-
42239)7 As required by SDD-410, the chipped areas are repaired using approved repair materials (see SPC-1910;
Jet Set Complete) and re-inspected prior to being placed back into service. As with chips repaired during vault
fabrication, these repairs are expected to provide protection against water ingress into the steel remnforcement
material and to result in no impact to long-term vault performance.

For all three VSPs, an operability review was completed to ensure the characteristics important to the safety
analysis have not been degraded. The review documented in OPR 2023-0173 deterrmuned that each of the three
VSPs are operable and not degraded. Repairs were completed using WO 349402, Re-inspection following repairs
showed repairs were acceptable and met criteria to ensure there 1s no impact to long-term vault performance.

C}m@m{, Clacobeon

Jonathan Jacobson 12132023
PrintType Name S1gnatur§" Date
Originator FDS OrniginatorFDS
A F_ Prather A. AL FPoatien 1206123
Print Type Name Bignature Date
System Enpineer/SE System Engineer/SE
=
A Jeff Sondrup 4 ah 12/06/2023
Print'Type Name | |_]" Signature Date
PA/CA SME W PA/CA SME
Paul A. Velasquez (G ) \/W 12/07/2023
Print Type Name Sighature Date
Waste Management WhP Waste Management/ '\.‘L‘ME'
Tim Arsenault Tamethe Araenact 12/6/23
Print Type Name ﬁignatu.re Date

Nuclear Facility MangerWFM

Nuclear Facility Manger/NFM
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Section ITI, Special Analysis, SA (If Required in Section I or II)

PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?

41247 Rev

Page 6 of 6

Yes O No O

Comments:
PrintType Name Bignature Date
Originator FDS Originator FDS
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print/Type Name Signature Date
PA/CA SME PA/CA SME
Print Type Name Signature Date
Waste Management WhP Waste Management "WMP
Print Type Name Signature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/™WEFM
Print' Type Name Signature Date
DOE/ID Eepresentative DOE/D Eepresentative
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UDQE Tracking No.: UDQE-RHLLW-079

Subject: NRF New Projected RKWDS Radionuchide Inventory for Modules with Extended Service Life

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery fo ensure the validity of the existing Performance Assessment (PA;
DOQE/ID-11421) and Composite Analysis (CA; DOE/ID-11422) are not impacted.

Describe the Proposed Change in Activity/ New Information/Discovery:

Naval Reactors Facility (NRF) 1s proposing to extend the service life of Radioactive Water Demineralizer System
(RWDS) modules in the Expended Core Facility (ECF) water pool and the Naval Spent Fuel Handling (NSFH)
Facility water pool when it becomes operable. NRF indicated this could impact/change the base case inventory of
radionuclides on NRF resins used for the RHLLW Disposal Facility performance assessment (PA) dose calculations.
As a result, NRF provided RHLLW Disposal Facility personnel with a new revised 20-yr estimate of radionuclides
on NRF resins assuming the service life of RWDS modules would be extended. This new revised RWDS resin
mventory 1s documented i Nelson (2023). The primary purpose of this UDQE 1s to determine the potential impact
of the new revised 20-yr inventory estimate on the PA_

In addition to evaluating impacts to the PA, the impact of hypothetical maximum RWDS module tnventories with
extended service life on the RHLL'W Disposal Facility safety basis were assessed to deterrmune if the dose
consequences for cask/camster fire and drop accidents are within the bounds of the safety basis for handling and
disposal at the RHLLW Disposal Facility.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitvnew information/'discovery involve a change to the disposal facility from what has
been previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes O Neo E

Comments:

2. Does the proposed activitv/new information/'discovery potentially resuli in an increased effective dose from the
disposal facility that would challenge the conclusions of the Camposite Analysis (ie., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilifies) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s Construction of a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes @ No O

Comments: The CA 1s based on a de mimimus contribution from the RHLL'W Disposal Facility. While 1t 15 doubtful,
1t 1s possible the change 1n NRF resin inventory could impact the effectrve dose of the PA enough to challenge the
conclusions of the CA and should be evaluated.

3. Does the proposed activitwnew information/'discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent P4, approved SA, or approved UDQE?

Yes 00 No E

Comments:

4. Does the proposed activitvnew information/'discovery involve a change to the Waste Acceptance Criteria (WAC)
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Jfrom what has been previously described or analyzed in the mast recent PA, approved 5S4, or approved UDQE?
Yes O Ne H
Comments:

5. Does the proposed activitwnew information/'discovery involve a change inputs or assumptions of the most recent
P4 or appraved S47

Yes @ No O

Comments: Extending the life of the RWDS modules will change the PA base case resin inventory for NRF which 1s
an mnput to the PA. The new revised inventory should be evaluated to determine if 1t 15 within the bounds of the
approved PA. Hypothetical maximum camister inventories for RWDS modules with extended service life should also
be evaluated to determine if dose consequences for canister fire and drop accidents are within the bounds of the
safety basis for handling and disposal at the RHLLW Dhsposal Facility.

6. Does the proposed activitvmew imformation/discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 5S4,
approved UDQE, ar associated closure plan (PLN-5503)?

Yes O No H

Comiments:

7. Does the proposed activinw/new information/discovery involve a test or experiment not described or analyzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No HE

Comments:

8. Does the proposed activitwnew information/discovery involve any analyfical errors, omissions, or deficiencies in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No HE

Comments:

9. Do other considerations warrant development of an evaluation or special analysis?
Yes [1 No E

Comments: An evaluation 1s recommended to determine 1f the estimated change 1n the NRF RWDS resin mventory
1s within the bounds of the approved PA.

NOTE: If all questions above are answered “No, " then obtain signatures and implement proposed change. If
any of the guestions above are answered “Yes, ™ then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
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No 0 TUDQE E Special Analysis [
Jeff Sondrup
A' Jeff Son d ru p iE: Sondrup {Sep 24, 202402210 MDT) Se p 24’ 2024
PrintType Name Signature D
OriginatorFD8 OriginatorFDS ate
Tim Arsenault Limothy Arsenault_ Sep 25, 2024
PrintType Name Signature D
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the bounds of the approved P4 or CA (e.g., does
the proposed activity/new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
considered in the CA)?

Yes O No E
Comments: See explanation below.

2. Does the praposed activity/new information/'discovery result in the PA performance objective being exceeded?
Yes 0 No H
Comments: See explanation below.

3. Would the proposed activitwnew information/discovery result in a change to the facility radionuciide disposal
limits in the approved PA?

Yes [0 No H
Comments:

4. Would the proposed activitu'new information/discovery result in a change to DAS conditions or {imitations?
Yes O No EH
Comments:

5. Does the proposed activity/new infarmation/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alfer
conditions of the DAS and require a special analysis?

Yes 0 No H
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

Explanation:

This explanation consists of:
*  An evaluation of potential impacts to the RHLLW Disposal Facility PA (pages 5-11), and
*  An evaluation of potential impacts to the facility safety basis (pages 11-12).

Evaluation of Potential Impacts to the RHLLW Thsposal Facility PA
NRF Waste Programs provided a conservative estimate of the radionuclide inventory for RWDS modules with

extended service life that could be generated and shipped to the RHLLW Disposal Facility over a 20-yr period (see
Nelson 2023). This new RWDS radionuclide inventory includes the inventory of an estimated 24 modules from
the ECF water pool and 32 modules from the NSFH Facility water pool. The 32 modules from the NSFH Facility
water pool 15 believed to be a conservative (high) estimate for a 20-yr period.
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NRF calculated the radionuclide inventory of a single RWDS module from the ECF water pool using survey data
and an estimated “worst case™ Co-60 content from an RWDS module that had been in the ECF water pool for 12
vears and located in an area of the pool that has historically produced RWDS modules with the highest levels of
contamination. The mventory of this camister was multiplied by 24 to obtain a 20-yr inventory estimate of
activities in ECF RWDS modules. The 20-yr estimate for the 32 NSFH Facility RWDS modules was obtained by
multiplying the inventory of a single ECF RWDS module by 3%, the approximate ratio of the NSFH Facility waste
canister volume to the 55-Ton waste canister volume, and then by 32, the estimated number of RWDS modules to
come from the NSFH Facility water pool. Although NRF multiplied these numbers by a factor of 2 as a “buffer” to
account for uncertamnty and to be conservative (see Nelson 2023), this UDQE will use the inventories prior to
applying the buffer of 2. This is consistent with the methodology for estimating the PA base case inventories.
Estimates using “buffers” or safety factors to account for uncertainty were addressed in the uncertainty and
sensitivity section of the PA (DOE-ID 2018). Additionally, there 1s already conservativism in the estimates prior
to applving the factor of 2 because the number of modules expected to be shipped was conservatively estimated
and the inventories were dertved using information from an RWDS module placed in a more highly contaminated
area of the water pool.

The new projected total 20-yr RWDS radionuclide inventory is shown in Table 1 (columns 1 and 2). For
comparison purposes, Table 1 also contains the PA base case RWDS mnventory (column 3), the PA base case resin
inventory for all generators [includes resins from Advanced Test Reactor (ATR) and NRF] (column 5), and the PA
base case inventory for all generators and waste forms (column 7). The new RWDS inventory was compared to
these other inventories using ratios to determine 1f the new RWDS inventory 1s within the bounds of the approved
PA. These comparisons and other observations from Table 1 are discussed below.

! The volume ratio of the waste canisters is used as a surrogate for the activity ratio of the NSFH and ECF RWDS modules. The
volume of an NSFH waste canister is approximately 7 m”. The volume of an ECF (35-ton) canister is approximately 2.5 m°.
The ratio of canister volumes is 7/2.5 = 2.8. A value of 3 was used for conservatism.
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Table 1. RWDS 20-vr inveniory comparison summary.

41247 Rew 0

Page 6 of 15

1 2 3 4 3 & 1 B g
EHLLW | Ratio New | RHLLW |Ratio New RWDS| BEHLLWPA |Ratio New RWDS
PA Baze EWDS to PABaze | to RHLLWPA Baze Caze to RHLLW PA | Phaze Screened
New Claze RHLLWPA | Caze All Basze Caze Inventory All Baze Caze Out in PA
EWDS RWDS Baze Caze Rezins Inventory All | Generators and| Imventory All Groundwater
Inventory | Inventory REWDS Inventory Resinz and ‘Waste Formz | Waste Forms and Pathway
Nuclide (Ci (Ci) Inventory (Ci) G tors (Ci) Generators A t
Am-241 | 253E-01 | 4.57E-04 512 138E-02 18.3 2.79E-01 0.91 o
Am-242m| 158E-04 | 3.10E-06 S1.0 3.10E-08 £L0 1.82E-02 0.087 juig
Am-243 | 2.44E-04 | LOTE-0F 12 1.07E-03 118 5.36E-4 0.46 m
7.76E-02 1.06E-+00 9.0 2. 14E402 046 Retained
0 DIV 3171E-12 10.8 I
0 EDIVA! 1.09E-12 14.8 I
Cm-242 | 341E-05 | 433E-06 1.71E-03 0.032 LO2EH 0.0000033 1
Cm-243 | 1.96E-02 | §.31E-06 8.81E-08 1,12 1.25E-02 15.6 m
6.09E-04 9.99E-03 137 321E-02 0.71 m
0 DIV $.27E-07 385 I
0 DIV 3.52E-07 231 I
0 DIV 1.64E-12 14.9 I
0 DIV £.19E-12 14.9 I
3.75EH0 1.52 3.21E+01 0.168 2EHEHM 0.00033 1
162E+H13 130 1.BSEHI3 L0z 3.10E405 0.012 m
143EH11 1.92 &40EH02 0.043 5.5BE403 0.0049 1
L.72EHI0 0.130 240E+00 0.053 1.06EH02 0.0021 m
8. 13EH10 6.71 1.43E41 3.81 9 46E402 0.038 juig
IATEHID 0.660 4.01E+00 0.572 4.14E+00 0.55 m
1.12EH11 0.245 1.13E4H11 0.231 1.56E401 0.18 juig
J64EH 0.191 4.03E+03 0.172 1.96E+05 0.003% m
2 26EH00 6.59 2.06E+01 0.722 6.17E402 0.024 1
3. 73EHI0 0.801 3.86E+00 0.778 1.98E403 0.001% Retained
1 41E4H00 119 1.43E400 114 1.53E402 0.11 1
3.55EH0 177 642E+00 139 6.87E+01 .22 1
1.32E-06 179 333E-02 0.0061 $.38E-02 0.0060 Retained
7.65E-01 0.145 7.63E-01 0.145 FMEH1 0.0022 1
6. 36EH00 £.92 2.83EH01 132 2. MEA 0.0019 1
34TE-05 1,114,116 847E-03 1,114,522 5. 70E+02 0.17 m
2.03E-05 | 800,588,763 | 543E-01 1.92 3.71E401 0.028 Ruetained
206EH11 0237 2.55E+01 0.152 T91E+M 0.000062 1
1.12EH11 1.19 1.19E401 205 1.82E403 0.013 Retained
141EH13 167 1LHEHE 1.63 2.19EH3 0.011 m
1.4RE-03 0.0202 1.07E-04 0.0028 6.93E-4 000043 Retained
1.43E-01 5.81 1.36E-01 8.21 3.63E-01 349 m
1.02E-04 £4,767% 2.89E-02 1.93 5.57E-01 0.10 Retained
2.0BE-04 9.86 2.01E-03 L0 1.76E-01 0.012 Retained
4.30E-02 14.2 445E-02 13.7 1.98E401 0.031 Juig
1.62E-06 151 1.62E-08 15.0 227E-M 0.11 m
0 DIV =DIV/! 5.11E-12 715 I
Shb-123 3.30E+01 | 3.28E+01 1.61 3.29E+11 1.61 22TEHM 0.0023 m
8e-79 1.22E-05 | 3.64E-05 0.335 3.64E-03 0.335 9.39E-02 0.0013 juig
0 DIV EDIVA 5.03E-02 0.00072 m
Er-00 2.23E+H)1 | B29EH00 1.69 245EH1 0.911 6.7TIE402 0.033 juig
Te-9% 3.35EHM | 5.35E-02 60.3 2.03E+00 165 3.MEH0 0.64 Retained
Te-125m | 1.22E+01 | 797EHI0 1.34 7.99E-400 1.53 5.55E4+03 0.0022 1
0 ) DIV 243E-07 0.031 I
0 DTV 231E-4 0.50 m
0 3.25E+01 0.339 6.00E+{1 0.18 1
Zx-9% 1.63E-02 | 3.08E-04 £2.7 1.86E-02 0.874 2.22E401 0.00073 juig
Zr-95 1.21E+01 | 1.26E+0L 09648 1.57E+I1 0.772 3.59E+4 0.00034 1
Totalz 7,301 6,825 §.262 917,776

a. Includes estimated inventory for 24 ECF and 31 NEFH Facility EWDE modules,

b, Blue highlizhted cells im colurans 1 and 2 indicate new radionaclides mot included in PA base caze RWDS invertary.

Eold red font indicates new FWDS inventory {colmn 1) greater tham the comparizon mventories (columns 3, 5 and 7).
Bold blue font indicates new RWDS mventory betwesn 10% and 100% of PA base case total inventory (column T) 2nd not 2 key radionoclide in the PA.
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1. Total Activity Comparison
The total activity of radionuclides in the new 20-year inventory projection for RWDS resin modules increased
7% from the PA base case (6825 Cito 7301 Ci, see last row of Table 1). Of the three nuclides with the
greatest activity, the Fe-55 activity decreased significantly (3636 Ci to 694 Ci), while the Co-60 and Ni-63
activity increased. The Co-60 activity increased from 1623 Cito 3740 Ci, and the Ni-63 activity increased
from 1407 Cito 2344 Ci.

b3

Radionuclides Removed from PA Base Case RWDS Inventory

The new RWDS inventory does not include 25 radionuclides that were in the PA base case inventory of 635
radionuclides for RWDS resin modules. They are: Am-242, Ba-137Tm, Ce-144, Co-57, Eu-155, Gd-153,
In-113m, Mo-99, Np-23§, Np-239, Pm-147, Pr-144, Rh-106, Ru-106, Sm-151, Sn-113, Sr-89, Ta-182,
U-234, U-235, U-236, U-237, U-238, Y-90 and Y-91. Three of these (U-234, U-235 and U-238) are key
radionuclides in the RHLLW Disposal Facility PA_ The 25 radionuclides dropped from the PA base case
RWDS mventory are not shown in Table 1.

3. Radionuclides Added to New RWDS Inventory
The new EWDS inventory includes 11 radionuclides that were not in the PA base case for RWDS resin
modules. They are: C£-249, Cf-251, Cm-245, Cm-246, Cm-247, Cm-248, Pu-244, Sn-126, Th-232, U-232,
and Zn-65 and are highlighted blue in columns 1 and 2. None of the 11 are key radionuclides in the RHLLW
Disposal Facility PA.

4. Comparison of New RWDS Inventory (Column 2) to PA Base Case RWDS Inventory (Column 3
There are 40 radionuclides that are common to the PA base case inventory and new inventory for RWDS
resins (radionuclides not shaded blue in column 1). Of these 40, the new RWDS inventory decreased for 10
radionuclides, and increased for 30 radionuclides when compared to the PA base case inventory for RWDS
resins. The ratios are shown in column 4 which is column 2 + column 3. Ratios less than one indicate the new
RWDS mnventory 1s less than the PA base case RWDS inventory. Ratios greater than 1 indicate the new
RWDS mnventory 15 greater than the PA base case RWDS inventory for that radionuclide. These are shown
with a bold red font. The largest increases were for Tc-99 (+6.030%), I-129 (17.900%), Am-241 (+51,200%),
Pu-239 (+54,800%), C-14 (+126,000%), Cm-243 (+222,000%), Nb-93m (+111,000,000%). and Nb-94
(+80,100.000,000%). Because marny of the increases are substantial, further comparisons and evaluations were
deemed necessary.

5. Comparison of New RWDS Inventory (Column 2) to PA Base Case Resin Inventory from All Generators
(Column 5)
Because the new RWDS mventory exceeded the PA base case RWDS inventory for 30 radionuchides (not
including the 11 new radionuclides), the new RWDS inventory (column 2) was compared to the PA base case
mventory of resins from all generators (ATR and NRF, column 5). This comparison 1s helpful becavse the PA
treats all radionuclides on resins the same in terms of release and transport in the environment, regardless of
the generator. However, 1t should be noted that the dose impact 15 not the same because the ATR resins are all
in a west side array while the NRF resins are tn both west and east arrays. The ratios (shown in column 6
which is column 2 + column 5) indicate the new RWDS inventory is greater than the PA base case total resin
mventory (from both ATR and NEF) for 23 radionuclides. Tt 1s encouraging that the number of radionuclides
with ratios greater than 1 has gone from 30 when compared to the PA base case RWDS mnventory, to 23 when
compared to the PA base case total resin inventory. This means that for 7 of the 30 radionuclides, the ATR
contribution is significant compared to the NRF contribution. Nevertheless, further evaluation of the new
RWDS mventory was deemed necessary.

6. Comparisen of New RWDS Inventory (Column 2) to PA Base Casze Total Inventory (All Generators and
Waste Forms) (Column 7
Because the new RWDS mventory exceeded the PA base case resin inventory for 23 radionuclides (not
including the 11 new radionuclides), the new RWDS mnventory was compared to the PA base case total
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mventory of all waste forms from all generators (column 7). The ratios (shown in column 8 which 1s column 2
+ column 7) indicates the new RWDS inventory 1s greater than the total PA base case total inventory of all
waste forms from all generators for 9 radionuclides. This includes the 11 new radionuclides because the 11
new radionuclides are included in the PA base case inventory in other waste forms. Seven of the 9
radionuclides are new radionuclides in the RWDS inventory that were not included in the PA base case
RWDS inventory. These are Cf-249, Cf-251, Cm-245, Cm-246, Cm-247, Cm-248, and Pu-244). The other 2
radionuclides are Cm-243 and Pu-238. The inventory of these 9 radionuclides in the new RWDS inventory
will increase the PA base case total inventory. Therefore, the increased inventories were evaluated to
determine if the radioniuchides would still be screened out by the PA screening. In addition to the 9
radionuclides with ratios = 1, this evaluation was performed for all radionuclides with a ratio > 0.1. In other
words, radionuclides in the new RWDS inventory with activities greater than 10% of the PA total base case
activities were reevaluated using the PA screeming criteria. This includes 11 radionuclides in column 8 of
Table 1 shown in bold blue font (Am-241, Am-243, Cm-244, Eu-152, Eu-154, Hf-175, Hf-181, Nb-93m,
Pu-242, U-232, and Zn-65). This evaluation is discussed below (see “PA Screeming Evaluation of
Radionuclides in New RWDS Inventory™ below).

Although the Hf-175, Hf*181, and Zn-65 ratios are > 0.1, they are not included m the PA screening evaluation
because they were screened out in Phase I which is based on half-life and not the inventory. Key radionuclides
(shown as “Retained” in column 9 of Table 1) with ratios = 0.1 are also not mcluded m the screening
evaluation because they were not screened out and their impact 15 included in the PA calculations of the
groundwater all-pathways dose. This includes C-14 (ratio = 0.46) and Tc-99 (ratio = 0.64). Because the
mncreased mventory of these radionuclides will increase the PA dose, they were also evaluated. This evaluation
15 also discussed below (see “Evaluation of Key Radionuclides on PA Dose Calculations™). It should be noted
that all references to dose in this evaluation refer to the groundwater all-pathways dose unless otherwise
indicated. Tn addition to being a key radionuclide for the groundwater pathway, C-14 1s also a key radionuchde
for the air pathway. Ths 15 addressed below. New EWDS mnventories of key intruder pathway radionuchides
(Co-60, Cs-137, Nb-94, Ni-63 and Sr-90) when compared to the PA total base case inventory values range
from 1.1% (N1-63) to 5.8% (Cs-137), and thus the impact of the new EWDS mnventory on the intruder
pathway 1s minimal and within the bounds of the current PA_

PA Screening Evaluation of Radionuclides in New RWDS Inventory

Radionuclides in the new RWDS inventory whose activities are greater than 10% of the total PA base case
inventories were evaluated to determine if the radionuclide would still be screened out after addition of the new
RWDS inventory. This was done by calculating the cumulative inventory of each radionuclide as a percentage of
the maximum allowable inventory allowed by the PA Phase II and III screenings. For this calculation the new
RWDS inventories were added to the total PA base case inventories. This is conservative because the total PA
base case inventory includes the base case RWDS inventory contribution of some radionuclides. This is the case
for Am-241. Am-243, Cm-243, Cm-244. Eu-152, Eu-154, Nb-93m_ Pu-238, and Pu-242_. All others were not
included in the RWDS base case inventory.

The maximum allowable inventory allowed by the Phase II screening (Imax;;, ) is calculated using the following

equation:
) 0.4 [:mram}
Ci, ¥ -
ImMH[ (j.?)") " NCRP Screening Dosej (%) (Equatwn U
where:

0.4 mrem/yr = PA Phase IT screening dose standard (1/10® the allowable 40 CFR. 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory is leached from the source in one
year.

NCRP Screening Dose Factor (mrem/Ci) (see DOE-ID 2018, Table 2-26).
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The maximum allowable inventory allowed by the Phase III screening (fmax;y;,) is calculated using the following
equation:

s €0 =04 ()« S22 Gasaion
yr

where:
0.4 mrem/yr = PA Phase III screening dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Ipsr=total PA base case inventory of radionuclide 7 (see DOE-ID 2018, Table 2-29)
Dy = PA Phase 0T screening dose for radionuclide i based on total PA base case mventory of radionuclide i.

Table 2 shows the results of the screening evaluation and reveals that even if the new REWDS inventory (column 2)
15 added to the total PA base inventory (column 3), the sums (column 5) are fractions of the maximum allowable
Phase IT and Phase III screening inventories (columns 7 and 8). Thus, these radionuclides would still be screened
out and would not be included in the PA all-pathways dose calculation.

Table 2. Comparison of radionuclide mventories to maximum allowable screening inventories.

1 [ 2 [ 3 [ 4 [ 5 [ 3 [ 7 [ &
Radionnclides Screened Durning PA Phaze IT Screening
Total PA Baze Caze| Ratio New Max FEWDS Rezin
Inventory (All RWDs New RWDS | PAPhazeIl | Allowable | Inventory+ Total PA
New RWDS Generators, Inventory to |Resin Inventory NCEP Phaze I Base Caze Inventory
Rezin Canizters, Wazte Total PA |+ Total PABaze| Screening Sereening as % of Max
Inventory Forms) Base Caze | Caze Imventory Factor Inventory Allowahle Phase IT
Nuclide (€5 (Cir Inventory’ | (Cols 2+3) (Ci) | (mrem/Ci)® | (CiyrF | Scresning Inventory”
Cf249 4.02E-11 3.71E-12 10.8 439E-11 35,500 721E-06 0.0006%
Cf251 1.62E-12 1.09E-13 14.8 1.73E-12 48,100 BIZE-06 0.000021%
Cm-245 2.03E-08 328E-07 385 2.36E-06 62,900 6.36E-06 40.2%
Cm-246 8.13E-07 3.32E07 131 1.16E-06 30,000 1.33E-035 3.7%
Cm-247 244E-12 1.64E-13 14.9 2.60E-12 35,500 7.21E-06 0.000036%
Cm-243 1.75E-12 5.18E-13 15.0 8.26E-12 111,000 3.60E-06 0.00023%
Pu-244 3.66E-12 5.11E-13 7.15 417E-12 115,000 348E-06 0.00012%
Radionuclides Screened Durning PA Phaze ITT Screening
Total PA Baze Caze| Ratio New Max FRWDS Rezin
Inventory (All RWDS FRWDS Rasin Allowable | Inventory + Total PA
New RWDS Generatorz, Inventory to | Imventory+ | PA PhazeIIT Phaze I | Base Caze Inventory
Resin Canisters, Wazte Total PA | Total PABaze | Screening Screening as % of Max
Inventory Forms) Basze Caze | Caze Inventory Daosze Inventory | Allowahle Phase ITI
Nuclida (Ci) (Cip Inventory’ | (Colz 2+3) (Ci) | (mremfyr)? (Cityr) Sereening Inventory®
Am-241 2.55E-01 2.79E-01 0.91 3.33E-01 1.34E-02 6.07E+00 3.3%
Am-243 2HE-4 3.35E-04 0.46 7.6RE-04 4. 27E-03 5.01E400 0.015%
Cm-243 1.96E-02 1.25E-03 15.6 2.0BE-02 1.00E40 5.00E+36 4.16E-37%
Cm-244 227E02 3.20E-02 0.71 FAIE-02 1.0JE40 2BE+38 4.23E-38%
Eu-132 2.28E+00 4. 14E+00 0.55 296EH0 1.OE40 1.6SEHD 1.75E-38%
Fu-134 2. 7IE400 1.36E+01 0.18 7.18EH0 1.00E-40 6. 24E+40 1.15E-13%
Wb-03m 9.44E+01 3. 70E+02 0.17 6.64EH02 1.00E-40 1.1RE+42 2.91E-38%
Pu-238 1.28E400 3.63E-01 3.49 1 30EH0 2.37E-02 3. TIE400 26.3%
Pu-242 2ME0S 2.27E-04 0.11 2.50E-04 1.50E-02 6.05E-03 413%

Tzble 2-14, RELLW Performancs Assessment (DOE-ID 2018).

Table 2-26, RHLLW Performancs Assessment (DOE-ID 2018).

Ty, from Equation 1 above.

Table 2-29, FHLLW Performance Assessment (DOE-ID 2018). Dozes < 1E-40 mrem T are assumed = 1E-40 mrem’yr.

Tmaxry: from Equation 2 aborve.

Ratic = 1 shown in bold red font indicates nrvantory in new EWDS mventory is greater than the total PA baze caze iwwentory of this
radicmmclids. Cther radionuelidas with ratioz = 0.1 are shonm m bold blue font, indicating the new RWDS inventory is more than 109 of
the total PA base case mventory.

g Orange highlighted calls mdicate new EWDS mventory + total PA base caza moventory 1= greater than 10% of allowable screenms laval.

hm o o
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Evaluation of Kev Radiomuclides on PA Dose Calculations

C-14 and Tc-99 are key radionuclides in the PA_ The inventory of these radionuchides in the new RWDS inventory
would increase the PA total base case inventory for these radionuclhides 46% for C-14 and 64% for Tc-99 (see
Table 1, column 8). As a result, the increased inventories were evaluated to determine if they are within the
bounds of the PA.

Groundwater Pathway

C-14 and Tc-99 are key radionuclides for the groundwater pathway. Table 3 shows the maximum potential
impact on PA groundwater all-pathways doses for the east-side receptor for these two radionuclides if the
PA doses are increased 46% for C-14 and 64% for Tc-99 due to the new RWDS inventory. Results for the
east side receptor are shown because the maximum dose occurs at the east side receptor location. The
increases in dose are small compared the performance objective (25 mrem/yr) and the actoal impacts
would be less for the following reasons:

s The new RWDS inventory 1s considered conservative for the following reasons:

o the 32 RWDS modules generated from NSFH Facility water pool operations 1s likely to
be less,

o the new RWDS inventory is based on a “worst case™ Co-60 reading from surveys of an
RWDS module coming from an area in the water pool that has historically contained
higher levels of contamination.

s The increased dose includes the impact from both the oniginal RWDS imnventory and the new
RWDS inventory.

* The maximum PA doses are on the east side (downgradient of the east vault arrays) and this
evaluation assumes the entire new RWDS inventory would be placed in the east vault array which
1s not the case. It will be split between the 55-Ton vault array (west side) and the LCC array (east
side). The split 15 not even, but significant amounts will be placed n both arrays.

e  This evaluation assumes peak radionuclide concentrations in the aquifer from the new RWDS
inventory will occur at the same time as maximum doses from all other waste forms wiich is
conservative, but very unlikely.

Based on this evaluation, increased inventories of C-14 and Tc-99 in the new RWDS inventory are within
the bounds of the PA.

Table 3. Potential increases to the peak groundwater all-pathways effectrve dose in the aquifer 100 m
downgradient from the east-side source zone due to new RWDS inventory.

Institutional Control® Compliance Period Post Compliance Period
(2039-2139) (2139-3039) (Greater than 3039)
Radionnclide EDE Time EDE Time EDE Time
(Progeny) | (mremfyear) (year) (mrem/year) (year) (mrem/year) (year)
PA Base Case Values
C-14 6.13E-27 2139 1.05E-13 3039 4.96E-02 24,789
Tc-99 2.10E-16 2139 4.38E-04 3039 6.33E-01 21,739
PA Base Case Values Increased 46% for C-14 and 64% for Tc-99

C-14 8.95E-27 2139 1.53E-13 3039 T24E-02 24,789
Tc-8% 3.44E-16 2139 7.18E-04 3038 1.04E+00 21,739

d. The pomt of compliance during the mstitutional contrel peried is the ML Site boundary; however, because deses at the 100-m location wers
les: than 1E-10 mremyear, doses were not caleulated at the ML boumdary.

Air Pathway

C-14 15 a key radionuclide for the air pathway in the PA and was the primary dose contributor. The air
pathway was screened out in the PA because the maximum total dose for a very conservative scenario was
0.012 mrem/yr which is significantly less than the performance obyective (10 mrem/yr from all sources).
The C-14 contribution to this dose was 0.011 mrem/yr or 92 % of the maximum total dose (see DOE-ID
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2018, Table 2-24). The other 8% (8.32E-04 mrem/yr) 1s from H-3 and I-129. If the inventory of C-14 were
to therease by 46%, the maximum potential total dose would increase to 0.017 mrem/yr (0011 x 146 +
8.32E-04). This 15 still well below the performance objective and within the bounds of the PA_

Conclusion and Recommendation Regarding Potential Impacts to the PA

Based on the calculations and comparisons in this evaluation, the new RWDS module inventories are within the
bounds of the PA.

It is recommended that Table B-7 of PLN-5446, “Waste Acceptance Criteria for the Remote-Handled Low-Lewvel
Waste Disposal Facility,” be updated to include the 11 radionuclides reported in Nelson (2023) that were not
previously reported in the NRF PA base case resin inventory. These are Cf-249, Cf-251, Cm-245, Cm-246,
Cm-247, Cm-248, Pu-244, Sn-126, Th-232, U-232, and Zn-65. Given that the NRF water pool 1s reanalyzed
every 3 vears, it 1s possible that radionuclides in the original inventory but not in the new mventory could return.
Therefore, the 25 radionuclides that were dropped from the new RWD'S resin mventory can be kept in Table B-7
but a footnote should be added explaining that these radionuclides were included in the oniginal inventory, but not
in the new revised inventory. The footnote should also explain that the radionuclides could change based on
continued reevaluation of the NEF water pool chemistry every three years.

Evaluation of Potential Impacts to the Facility Safety Basis

Radiation dose consequences in support of hazard evaluations and accident analyses developed for the RHLLW
Disposal Facility safety basis are documented in “Evaluation of Facility Inventory and Radiological Consequences
to Support RHLLW Disposal Facility Safety Basis™ (ECAR-1559). This UDQE contains a recalculation of dose
consequences based on revised camster-specific bounding activities for RWDS modules with extended service

life. The revised dose consequences were assessed to determine if they were within the bounds of the current

dose consequences in ECAR-1559.

Canister-specific bounding activities for an ECF RWDS module with an extended service life were provided by
NRF (see email Alan Nelson to A.J. Sondrup 1-22-2024). Canister-specific bounding activities for the NSFH
Facility RWDS module were determined by multiplying the ECF RWDS module bounding activities by the ratio
of an NSFH Facility waste canister volume to the 55-ton camister volume (7/2.5=2.8, see footnote 1 on page 5)
(see email A T Sondrup to Alan Nelson 2-7-2024). The bounding activities shown in Table 4 were considered
material-at-risk (MAR) for the accident dose consequence calculations.
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Table 4. Hypothetical maximum camster mventory for NRF RWDS modules based on proposed service-life

extension.
ECF (55-ton) EWDS module| NSFH EWDS Module

Nuclide (Ci) (Ci)
Am-241 1.08E-02 3.02E-02
Am-242m 6.70E-06 1.88E-03
Am-243 1.O3E-05 2.89E-03
C-14 4 14E+00 1.16E+01
Cf-249 1.70E-12 4.77E-12
Cf-251 6.86E-14 1.92E-13
Cm-242 2.29E-06 6.42E-06
Cm-243 2.29E-04 2.32E-03
Cm-244 0.62E-04 2.69E-03
Cm-245 2.61E-08 2 41E-07
Cm-246 3.44E-08 9.64E-08
Cm-247 1.03E-13 2.90E-13
Cm-248 3.27E-13 2.17E-13
Co-38 3.72E-01 1.04E+00
Co-60 1.50E+02 4 44E+02
Cr-51 1.17E+00 3.27E+00
Cs-134 0 49E-03 2.66E-02
Cs-137 231E+00 6.48E+00
Eu-152 0.73E-02 2.72E-01
Eu-134 1.16E-01 3.24E-01
Fe-55 2.94E+01 822E+01
Fe-39 6.30E-01 1.77E+00
H-3 1.28E-01 3.537E-01
Hf-173 T.12E-01 1.99E+00
Hi 181 6.51E-01 1.22E+00
1-129 1.38E-03 3.86E-05
Kr-83 4. 71E-03 1.32E-02
Mn-34 1.635E+00 4.61E+00
Nb-93m 4.01E+00 1.12E+01
Nb-94 6.89E-02 1.93E-01
Nb-93 2.07E-01 35.80E-01
Ni-39 1.03E+00 2. 90E+00
Ni-§3 9.93E+01 2.78E+02
Np-237 1.26E-08 3.54E-08
Pu-238 3. 43E-02 1.52E-01
Pu-239 2.36E-03 6.61E-03
Pu-240 2.68E-05 2 43E-04
Pu-241 2.59E-02 7.23E-02
Pu-242 1.03E-06 2.90E-06
Pu-244 1.33E-13 4 34E-13
Sb-125 2.24E+00 6. 28E+00
5e-79 5.17E-07 1.43E-06
Sn-126 1.55E-06 4 34E-06
5r-00 0. 47E-01 2.63E+00
Te-09 1.42E-01 3.97E-01
Te-125m 3.18E-01 1.45E+00
Th-232 3.27E-10 2.17E-10
U-232 4 B8E-06 1.37E-035
Za-63 4.34E-01 2TE+HDD
Zr-93 6.29E-04 1.93E-03
93 5.14E-01 1 44E+00
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The dose consequence analysis 1s documented in ECAR-8154 (2024). The results show the potential dose
consequences to the collocated worker and the public receptors from fire and drop accidents involving RWDS
modules with extended service life are less than the bounding dose consequence evaluated in ECAR-1559, upon
which facility safety controls were established. The safety basis bounds the potential accident dose consequences
for the proposed service life extension of the NRF resins waste stream. Therefore, from the safety basis
perspective, the RWDS resin modules with extended service life are acceptable for disposal at the RHLLW
Disposal Facility.

Conclusions and Recommendations Regarding Potential Impacts to the Safety Basis
Based on the calculations and comparisons in this evaluation, the new canister-specific bounding RWDS module
inventories based on service life extension are within the bounds of the safety basis.

The canister-specific bounding inventories in Table A-3 of ECAR-1559 should be updated with the values in this
UDQE. After ECAR-1559 1s updated, the camster-specific bounding inventories in Tables A-2 and A-4 of
PLN-5446 should be updated.
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PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?

41247 Rew 0

Page 15 of 15

Yes O No O

Comments:
Print'Type Name Bignature Date
Originator FDS Originator FDS
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print'Type Name Signature Date
PA/CA SME PA/CA SME
Print'Type Name Signature Date
Waste Management WhP Waste Management "WMP
PrintType Name Signature Date
Nuclear Facility Manger™WEFM Nuclear Facility Manger/INFM
Print'Type Name Signature Date
DOE/D Eepresentative DOE/D Eepresentative
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UDQE Tracking No.: UDQE-RHLLW-080

Potential Impact of INTEC Calcined Solids Storage Facility PA and CA on the RHLL'W Disposal
Subject: Facility CA

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/ID-11422) are not impacted

Describe the Proposed Change in Actrvity/New Information/Discovery:

During preparation of the RHLLW Disposal Facility CA (DOE/ID-11422, 2012), radioactive calcined waste stored
in stainless-steel tanks (referred to as bins) at the Idaho Nuclear Technology and Engineering Center (INTEC)
Calcined Solids Storage Facility (CSSF) was not considered a viable source for the RHLLW Disposal Facility CA
because the information did not exist to develop a realistic and reliable source term.

The CSSF PA and CA were recently completed and approved by the DOE Low-Level Waste Disposal Facility
Federal Review Group (“Performance Assessment and Compostte Analysis for the INTEC Calcined Solids Storage
Facility at the INL Site,” DOE/ID-12008, 2022) documenting the impacts of residual radioactive calcined waste that
may remain after the bulk of the waste is retrieved from the CSSF. Now that the CS5F PA and CA are complete and
there 15 a realistic source term for consideration in other LLW disposal facility CAs, the CSSF CA was reviewed for
potential impacts to the RHLLW CA.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
been previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes 0 No E

Comiments:

2. Does the proposed activitvw'new information/'discovery potentially result in an increased effective daose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts af sirrounding facilities) or otherwise have the
potential to impact the CA?

»  Change to the site use plan or end state document

»  Construction af a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s (A inpuis or assumptions

e Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes 00 No HE

Comiments:

Since development of the RHLLW Disposal Facility CA in 2012, the RHLLW Disposal Facility was constructed and
the PA updated (DOE/ID-11421, 2018) based on the as-built facility configuration and a 20-vear operational period.
A CA addendum (DOE/ID-11577, 2018) was also 1ssued that incorporated the results of the updated PA. The CA
addendum concluded the potential for the RHLLW Disposal Facility to impact groundwater pathway receptors’
located downgradient or cross-gradient of the RHLLW Disposal Facility 15 negligible based on the facilities de
minimis contribution to the cumulatrve groundwater dose at the facility’s 100-m point of assessment.

Because operation of the RHLLW Disposal Facility will not impact decisions regarding the need for future
remediation, even when considered cumulatively with other sources that can significantly mteract with the RHLLW

! For the RHLLW Disposal Facility, the groundwater all-pathways dose is the all-pathways dose. Thus the RHLLW Disposal Facility
CA only considered the groundwater pathway all-pathways dose.
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Dhsposal Facility, potential impacts documented in the CSSF PA and CA have no bearing on the RHLLW Disposal
Facility CA. Nevertheless, the CSSF PA and CA were reviewed in case the RHLLW Disposal Facility PA and CA
were revisited.

A review determined the CSSF CA used results from the CSSF PA and cumulative peak doses from the Tank Farm
Facility and INL CERCLA Disposal Facility (ICDF) CAs (both at INTEC) to support a similar conclusion that the
CS5F dose contributions are insignificant and cannot have a significant impact on any other LL'W disposal facilities
or remediation decisions at the INL Site. Based on the conclusions that neither the RHLL'W Disposal Facility, nor
the CSSF closure configuration could reasonably produce a peak dose that would have a sigmificant impact on
another LLW disposal facility or remediation decision, there 1s no significant impact from the CSSF closure on the
RHLLW Disposal Facility CA. Thus, unless there 1s a reevaluation of the CSSF PA, the CSSF source would be
screened from the RHLLW Disposal Facility CA and no further evaluation is necessary.

3. Does the proposed activitv/new information/discovery involve a change to the disposal process or procedures
Jfrom what has been previously described or analyzed in the most recent PA, approved 54, or approved UDQE?

Yes [0 No E

Comments:

4. Does the proposed activitvnew information/'discovery involve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes 00 No E
Comments:

5. Does the proposed activitv/new information/discovery imvelve a change inputs or assumptions of the most recent
Pd or approved 547

Yes O No
Comiments:

6. Does the proposed activitvmew information/discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved S4,
approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No E

Comments:

7. Does the proposed activitv/new information/discovery involve a test or experiment not described or analvzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No E

Comments:

8. Does the proposed activitv/new information/'discovery involve any analvtical errors, amissions, or deficiencies in
the most recent PA, approved S4, approved UDQE, or associated closure plan (PLN-5503)7

Yes 00 No H

Comments:
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9. Do other considerations warrant development of an evaluation or special analysis?

Yes 00 No H

Comments:

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. I
any of the guestions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or posttive?
Negatrve [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No E TUDQE O Special Analysis [

il
A Jeff Sondrup ',.+,'J.-l;f-"j¢T'~f--iP ' 1012323
Print/Type Name [ 1)) signature D
Originator FD§ */ Originator FDS ate
Tim Arsenault Vamethy Araanault 11/6/23
PrintType Name & Signature Date
Approver/INFM Approver/NFM 2
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Section IL, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/new information/discavery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the PA or
considered in the CA)?

Yes O No O
Comments:

2. Does the proposed activity/new information/discovery result in the PA performance objective being exceeded?
Yes O No O
Comments:

3. Would the proposead activitwnew information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes [0 No O
Comments:

4. Would the proposed activiti'new information/discovery result in a change to DAS conditions or limitations?
Yes O No O
Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes 0 No O
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

Explanation:
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Print'Type Name Bignature Date

Originator/ FDE Originator FDE
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
PrintType Name Signature Date
PA/CA SME PA/CA SME
Print'Type Name Signature Date
Waste Management"WMP Waste Management WhMP
PrintType Name Signature Date
Nuclear Facility Manger/™WFM Nuclear Faeility Manger/™NFM
Appendix A

104



FRM-2545

duha Mational Laborgiory

0611318 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY

Section ITI, Special Analysis, SA (If Required in Section I or II)

PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?

41247 Rew. 00

Page 6 of 6

Yes O No O

Comments:
Print'Type Name Bignature Date
Originator/ FDE Originator FDE
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print'Type Name Signature Date
PA/CA SME PA/CA SME
Print'Type Name Signature Date
Waste Management"WMP Waste Management WhMP
PrintType Name Signature Date
Nuclear Facility Manger/WEFM Nuclear Facility Manger/INFM
Print'Type Name Signature Date
DOE/D Eepresentative DOE/D Eepresentative
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UDQE Tracking No.: UDQE-EHLLW-081
Subject: Caruster ECF-05-18-118 from NRF flagged by RHINO during PA checks and WAC review

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOQE/ID-11421) and Composite Analysis (CA; DOE/ID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-05-18-118 is a 55-Ton waste canister containing activated metals and surface contamination
from Naval Reactors Facility (NRF). Prior to shipment, waste canisters details are entered into the RHLLW
Inventory Online (RHINO) software which performs several checks to evaluate the camister for acceptance. Canister
ECF-05-18-118 was flagged by RHINO based on the following mnventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA check 9 was flagged by RHINO because the cumulative inventories of six radionuclides (Cm-245, Cm-246,
Np-237, Pu-238, U-234 and U-236) with half-lives greater than 1 year exceed the PA base case inventories for a
specific generator (NRF), waste form (activated metals) and canister type (55-Ton). The cumulative inventory
includes the inventory of previously emplaced canisters plus the proposed canister. Four of the six radionuclides
are non-key radionuclides and must be evaluated to determine if the increased inventory (above the PA base
case) would have resulted in the radionuclide not being screened out during completion of the PA.

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Key Radionuclides Only)
PA check 10 was flagged by RHINO because the cumulative mventory of two key radionuclides
(Np-237 and U-234) exceeds the PA base-case inventory for this generator (NRF), waste form (activated metals)
and canister type (55-Ton). The cumulative inventory includes the inventory of previously emplaced canisters
plus the proposed camister. The v entory of these two key radionuclides must be evaluated to determine if the
increased inventory and accompanying dose 1s within the bounds of the PA.

PA Check 11: Administrative 10% Canister Inventory Check (Key Radionuclides Only)
This check was flagged by RHINO because the canister inventory of stx radionuclides (Cs-137, Np-237, Pu-239,
Pu-240, 5r-90 and U-234) exceed the 10% threshold levels of the base-case inventory analyzed in the PA for thus
generator, canister type and waste form (see INL/EXT-18-45184, Table 18). A threshold of 10% was selected by
considering the total number of waste disposal vaults, the vanance in expected container radionuclide mventory
levels, and other pathway-specific considerations presented in INL/EXT-18-45184 (2018). According to
INL/EXT-18-45184 (2018), 1f a single container exceeds 10% of the generator, waste form, and radionuclide-
specific base-case inventory modeled in the PA, the container will be flagged for further review to determine if
the canister inventory is an anomalous occurrence or indicative of a change 1n waste generation rates.

PA Check 12: Non-system/Unanalyzed/Non-exempt Nuclides Check
This flag was checked by RHINO because unanalyzed radionuclides with half-lives greater than 1 vear, and non-
system/non-exempt radionuclides were identified by RHINO 1n waste canister ECF-05-18-118. These should be
evaluated to confirm the inventories are within the bounds of the PA_

Exceedance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, it is determmined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA. the proposed canister may be approved for
disposal.

In addition to the flagged checks by RHINO, the acceptance process revealed that Waste camister ECF-05-18-118
contains a small amount of Alconox, a dry-powder cleaming agent. The Alconox 1s packaged mside poly bottles that
are inside a Compact Bale Contamner (CBC) that includes surface contaminated debris from NRF hot-cell operations.
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The RHLLW Disposal Facility Waste Acceptance Critenia (WAC) PLN-5446 prohibits “waste containing
acids/bases ar other chemicals (e.g., sodium, chlorida) that would alter the pH and qffect the corrosion rates of the
canisters, liners, or reinforcement in the concrete vauits. ™ Tt 1s recommended the Alconox be evaluated to determine
if 1t meets the RHLLW Disposal Facility Waste Acceptance Criteria (WAC) PLN-3446, and will not impact the
conclusions of the PA.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activivmew information/'discovery involve a change to the disposal facilitv from what has
been previously or analyzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes 00 No H
Comments: NA

2. Does the proposed activitv/new information/'discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts af sirrounding facilities) or otherwise have the
potential to impact the CA?

*  Change to the site use plan or end state document

»  Construction of a new facility near the RHLLW Disposal Facilitv with the potential to impact perched water
s (A inpuis or assumptions

*  Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No E
Comments: NA

3. Does the proposed activitv'new infarmation/discovery involve a change fo the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O No E
Comments: NA

4. Does the proposed activitv/'new infarmation/discovery involve a change tfo the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes O No E
Comments: NA

5. Does the proposed activitv'new infarmation/discovery involve a change inputs or assumptions of the most recent
PA or approved 547

Yes B No O

Comments: Canister ECF-05-18-118 was flagged by RHINO while performing PA checks of the waste canister
inventory. According to RH-ADM-5214, the canister activities must be evaluated to confirm they are within the
bounds of the approved PA

6. Does the proposed activitvnew information/discovery resulf in a change the jacility preliminary closure
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approach or criteria from what was previously described or analyzed in the most recent PA, approved 54,
approved UDQE, ar associated closure plan (PLN-3503)?

Yes O No H
Comments: NA

7. Does the proposed activitv'new information/discovery involve a fest or experiment not described or analvzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No E
Comments: NA

8. Does the proposed activitv/new information/'discovery involve any analvtical errors, amissions, or deficiencies in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-5503)7

Yes 00 No HE
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?

Yes @ No O
Comments: Waste canister ECF-05-18-118 contains a small amount of Alconox, a dry-powder cleaning agent. It 1s
recommended the Alconox be evaluated to determine if 1t meets the RHLL'W Disposal Facility Waste Acceptance
Criteria (WAC) PLN-5446, and will not tmpact the conclusions of the PA.

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. I
any of the guestions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive =
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE & Special Analysis [J

Jonathan Jacobson Oomﬁ:ﬁ#- Qwé#m 10/19/2023
7 Signafire

PrintType Name

Originator/FDS Originator DS Date
Tim Arsenault Timethy MAraenacdt 10/19/2023
PrintType Name ﬁSignatum D
Approver/NFM Approver/NFM ate
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Section IL, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/new information/discavery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the PA or
considered in the CA)?

Yes O No H

Comments:

2. Does the proposed activity/new information/'discovery result in the PA performance objective being exceeded?
Yes [0 No X

Comments:

3. Would the proposed activitwnew information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No X

Comments:

4. Would the proposed activiti'new information/discovery result in a change to DAS conditions or limitations?
Yes O No HE

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes [0 No X
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),

as required

This explanation contains an evaluation of flagged PA Checks 9, 10, 11 and 12 by RHINO during the
acceptance check of waste canister ECF-05-18-118 and an evaluation of the physical inventory for
acceptability according to the WAC.

Figure 1 shows the canisters details page from RHINO and the results of the PA check.
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Canister Details ECF-05-18-118
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Figure 1. PA Check output screen from RHINO for waste canister ECF-05-18-118.
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PA Check 9

Canister ECF-05-18-118 contains six radionuclides whose cumulative inventories (includes placed
canisters + the proposed canister) exceed the PA base-case inventories for this generator (NRF), canister
type (35-Ton) and waste forms (activated metals) (see Figure 1). Of the six radionuclides, four are
considered “non-key” radionuclides because they were screened out of the all-pathways dose calculation
during preparation of the PA_. The cumulative inventories of these radionuclides will be evaluated to
determine if the increased inventory (above the PA base case) would have resulted in the radionuchde not
being screened out during preparation of the PA. The two key radionuchde (Np-237 and U-234) will be
evaluated under PA Check 10 (see below).

The four non-key radionuclides (Cm-245, Cm-246, Pu-238, U-236) were screened out during the Phase IT
and IIT screenings during preparation of the PA. Table 1 shows that the new cumulative inventories would
still be screened out using the Phase IT and III screening criteria of the PA. This was done by calculating
the cumulative inventory of each radionuchde as a percent of the maximum allowable inventory allowed
by the PA Phase II and III screenings. For this calculation the inventory of all placed canisters plus the
proposed camster (ECF-05-18-118) was added to the total PA base case mventory. This is conservative
because the PA base case inventories include some of the inventory in the placed and proposed canisters.
The screenings are done on the total facility inventory and are independent of generator, camster type and
waste form. The maximum allowable inventory allowed by the phase 1T screening (fmaxy;,) was
calculated vsing the following equation:

mrem

(57)
NCRP Screening Dosej (mgm_]

Imax;;, (j%_) = (Equation 1)
where:
0.4 mrem/yr = PA Phase IT screening dose standard (1/10% the allowable 40 CFR 141 drinking water
dose for beta-gamma emitters). This assumes the entire inventory 15 leached from the
SOULCE il OfE Vear.
NCRP Screening Dose Factor (mrem/Ci) (see DOE/ID-11421, Table 2-26).

The maximum allowable inventory allowed by the phase III screening (fmazx;y;,) was calculated using the
following equation:

Imaxy,, (Ci) = 0.4 (?) x % (Equation 2)
L }'r

where:
0.4 mrem/yr = PA Phase III screening dose standard (1/10% the allowable 40 CFR. 141 drinking water
dose for beta-gamma emitters)
Ir4; = total PA base case inventory of radionuclide 1 (see DOE/ID-11421, Table 2-29)
D = PA Phase II1 screening dose for radionuclide 1 based on total PA base case inventory of
radionuchide 1.

Table 1 shows that even when the cumulative inventory after placement of canister ECF-05-18-118
{(column 3) and the total PA base case inventory (column 4) are conservatively summed together for each
radionuclide, the totals (column 5) are fractions of the maximum allowable Phase II and Phase III
screening inventories (column 7) and would still be screened out. Therefore, the inventories of the non-
key radionuclides in ECF-05-18-118 are within the bounds of the PA.
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Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.
1 [ 2 [ 3 [ 4 [ 5 [ 6 [ 7] g
Radionuclides Scraened During PA Phase IT Scraening
Cumulative Taotzl PA Base Max Total PA Basze Case +
Inventory Caze Invantory | Tofal PA Base Case | PAThazeIT | Allowable | Cummlztive Inventory
(Includes Placed | (All Gensrators, Drvrantory + TWCERP Phase IT 2z % of Max
ECF-05-18-113| Camsters + |Camsters, Waste Cunmlatrie Sereenmz Zcreenmz | Allowable Phase IT
TNon-Key Imventory |ECF-03-18-118) Forms) Irvantory (Cols 3+4) Factor Inventory | Scresming Invenfory
Radionuclide {Cip (Cyf (CyF {C3) (rarem/Ci) (CiyTr {Col 3/Col T)
Cm-245 1.35E-07 282E-07 7.00E-08 332E-07 6.20E+04 6.36E-06 3.54%
Cm-246 2.50E-13 1.16E-07 132E-08 1.31E-07 3.00E+4 133E-05 1.13%
Fadicouchdes Sereenad Durmg PA Phase 111 Screening
Cummulative Totzl PA Baze Iz Total PA Bass Caze +
Inventory Caze Inventory | Tofal PA Base Caze Allowable | Conmulative Inventory
(Includes Placed | (All Generators, Drrvrantory + Phaza ITT as % of Max
ECF-05-18-118| Canmisters+ |Canisters, Waste Cummlative PAPhaza Il | Screenmz | Allowable Fhase III
Ton-Key Irventory  |ECF-05-18-118) Forms) Invantory (Cols 353 Doza Inventory | Scresning Inventory
Radionuclide {Ciy (Ci® (Cr) {Ci) (mremiyT)f (CiyTE {Col 3/Cal T)
Pu-238 3.37E-4 1.33E-03 31.63E-01 3.70E-01 257E-02 3.TIEH0 6.45%
1-238 9.52E-07 1.68E-06 5.B3E-05 6.05E-05 1.04E-02 226E-02 267%

Iwentery of actrvated metal with surface contamination m the proposad camster (zae Figure 1).

Placed mventory includes canisters placed as of 10/10:2022 (see Figura 1).

Tablz 2-14, EHLLW Performance Assaszment (DOE-ID 2018).

Tablz 2-26, RHLLW Parformance Assaszment (DOE-ID 2018).

Iy from Equation 1 above

Table 2-2%, EHLLW Parfonmance Aszaszment (DOE-ID 2018). Doses < 1E-4) mremyT are assumed = 1E-40 mremyr.
Tnmiereyn, from Equation 2 zhove.

mheppr op

PA Check 10

Camster ECF-05-18-118 contains two key radionuclides (Np-237 and U-234) whose cumulative inventory
(includes placed + proposed canister) exceeds the PA base-case inventory for this generator (NRF),
canister type (55-Ton) and waste forms (activated metals) (see Figure 1). These key radionuclide were not
screened out during preparation of the PA and their contributions are included in the RHINO all-pathways
dose calculation and other performance measures.

It 15 allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case
nventory for a specific generator/camster/waste form so long as the impact of the proposed cumulative
inventory 15 within the bounds of the PA_ This 1s demonstrated by calculating the projected dose impact
from placement of the proposed canister. Table 2 shows the all-pathway dose impact before and after
disposal of proposed canister ECF-05-18-118. The projected all-pathway dose after disposal of canister
ECF-05-18-118 would increase less than 0.00000010% for the compliance period and 0.10% for the post-
compliance period. These are very small increases and the all-pathways dose after disposal of
ECF-05-18-118 1s significantly less than the PA limit of 25 mrem/yr from DOE Order 435.1-1. Thus, this
evaluation shows that although the cumulative mventories of Np-237 and U-234 would exceed the PA
base case inventory for this generator/canister/waste form, the total inventory after disposal of canister
ECF-05-18-118 15 within the bounds of the PA.

Table 2. All-pathway dose impact from placement of canister ECF-05-18-118.
1 2

3 4 5
Current All-Pathways All-Pathways | All-Pathways Dose After % Increase in All-
Dose from all Placed + Dose from Placement of Pathways Dose After
Approved Canisters | ECF-05-18-118 |ECF-05-18-118 (mrem/vr) Placement of
Period (mrem/yr) (roremyT) (Cold + Col 3} ECF-05-18-118
Compliance 1.33E-04 1.39E-13 135E-04 0.00000010%
Post-Compliance T.88E-02 7.68E-03 1.80E-02 0.10%
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PA Check 11

Figure 1 shows that PA Check 11 was flagged by RHINO because the surface contamination (SC)
inventory of six radionuchdes (Cs-137, Np-237, Pu-239, Pu-240, 5r-90 and U-234) in waste canister ECF-
05-18-118 exceeds 10% of the total base case imnventory evaluated in the PA as SC in 55-Ton waste
canisters from NRF. This check 1z only performed for key radionuclides. Np-237, Pu-239, Pu-240, and
U-234 are key radionuclides in the PA for the groundwater pathway. Cs-137 and Sr-90 are key
radionuclides for the intruder pathway. If the activity of a key radionuclide in a waste camister exceeds a
10% threshold activity level for that generator, camister type, and waste stream, the canister 1s flagged for
further review according to the change control process to deternune if the radionuclide inventory in the
container being evaluated is an anomalous occurrence or indicative of a change in waste generation rates.
The caruster was also evaluated to determune if the inventonies of the five radionuclides are within the
bounds of the PA.

Table 3 shows the inventonies of the radionuclides i canister ECF-05-18-118 that exceed the 10% criteria.
Column 5 shows that while all exceed the 10% criteria, Np-237 and U-234 exceed the total PA base case
wnwentory for this generator/canister/waste form (>100%). While this 1s high, Table 3 shows the
nventories as a percentage of total 20-year base case inventory of SC for all generators are low (0.0 to
2.32%, see Column 9). Therefore, the inventory of the five radionuclides as SC in canister ECF-05-18-118
are within the bounds of the PA_

Table 3. Radionuclide inventories in canister ECF-05-18-118 that exceed the 10% criteria for SC in NRF

55-Ton canisters compared to PA 20-year base-case inventonies of SC for all generators and canisters.
1 2 3 4 5 6 1
PA 20-yrBase | CanInventoryas
PA 20-yr Base Case Caze Inventory % of PA 20yt
Inventory for the Can Inventory as %o for RHLLW Baze Caze
Particular Waste of PA 20-yr Base Facility and Inventory
Canister Form in NEF Case Inventory for Particular RHLLW Facility
Waste Inventory | 55-Ton Camisters the Particular Waste Form and Particular
Nuclide Form® (Ci) (Ci)F Waste Form {Ciy Waste Form
Cs-137 8C 274E-02 6.92E-02 39.5% 9.18EH2 0.003%
Np-237 sC 337E-07 3.35E-09 10060%: 3.82E-04 0.058%
Pu-239 sC 8.84E-06 1.04E-05 12.6% 315E-01 0.003%
Pu-240 sC 1.75E-03 6.22E-05 28.1% 228E-03 0.766%
Sr-90 sC 3.72E-02 6.98E-02 3% 642EH2 0.01%
U234 sC 2.80E-06 478E-07 G0T% 1.25E-04 232%

a.  SC=surface contamination
b Fadionuehde flazped by BHIMNO becanse percentage exceads 1054

To determine if the mventories of the six key radionuclides are anomalous compared to other 55-Ton
canisters, Table 4 compared the SC inventories in canister ECF-05-18-118 to the total SC inventories in
the s1x 55-Ton canisters placed at the facility. The percentages in Column 5 (100% to 130%) indicate
canister ECF-03-18-118 contains as much or more of the six radionuclides as SC as the six placed 55-Ton
canisters. This 15 anomalous compared to the other 55-Ton carusters previously placed at the facility.
However, much of the placed inventory comes from canister ECF-05-18-120. So the inventory of these
radienuclides 1n camster ECF-05-18-118 15 similar to ECF-05-18-120, and the inventories of both and
unlike the other placed camsters. Because the number of cans placed 1 small (six), continued tracking 1s
recommended to see if this continues to be the case.
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Table 4. Radionuchde inventories in canister ECF-05-18-118 that exceed the 10% critenia for SC in NRF
55-Ton canisters compared to SC inventories in all previously placed 55-Ton canisters.

1 2 3 4 5
Canister Inventory in Previously | Canister ECF-05-18-118 Inventory
Inventory Placed NEF 53-Ton as % of Inventory in Previously
ECF-05-18-118 Canisters as 3C Placed NEF 53-Ton Canisters as SC
Muchde | Waste Form® (C1) (Cn) (Col 3/Col &)
Cs-137 5C 2.74E-02 2.215E-02 122%
Np-237 5C 3.37E07 260E-07 130%
Pu-239 5C 8.84E-06 8.83E-04 100%
Pu-240 5C 1.75E-05 146E-05 119%
Sr-90 5C 3.72E-02 3.00E-02 124%
U-234 5C 290E-06 225E-06 129%

a 8C = surface contamination
PA Check 12

Unanalvzed Radionuclides with Half lives Greater than 1 Year

Figure 1 shows waste canister ECF-05-18-118 contains 10 unanalyzed radionuclides with half-lives
greater than one vear. These radionuclides for this generator (NRF), canister type (55-Ton) and waste
forms were not reported in the PA base-case inventory and were not analyzed in the PA [see appropriate
table in Appendix B of the WAC (PLN-5546) for list of analyzed radionuclides]. Therefore, they must be
analyzed to confirm the inventories are within the bounds of the PA

The ndividual mventories of these 10 radionuclides when compared to the total camister inventory of 195
Ci are much less than 1% (see Figure 1). Therefore, with the exception of H-3 (key radionuclide) the
mventory of these radionuclides are not reportable according to the WAC. Tritium, however, 15 a key
radionuclide and must be reported 1f the activity 1s greater than 1 pCi1. Because 1t 1s a key radionuclide, the
dose contribution of H-3 1s accounted for by RHINO. The imnventory of the other radionuclides will not
have an impact on the PA_ To confirm this, the canister inventories were compared to the total PA base
case inventories of all waste forms. Table 5 shows that all 10 radionuclides were reported in other
generators waste (Column 5). Column 6 shows the canister inventories of the unanalyzed radionuclides
are very small fractions of the total PA base-case inventory (Column 2 + Column 5). This confirms the
unanalyzed radionuclides in canister ECF-05-18-118 will not impact the PA.

Table 5. Unanalyzed radionuclides in waste canister ECF-05-18-118 with half-lives greater than one year.

1 2 3 4 3 ]
Radionuclide Total PA Base Canister Radionuclide
Canister Inventory as % of Case Inventory Inventory as % of Total PA
Inventory Waste Total Canister All Waste Base Case Inventory All

Radionuclide (Ci) Form® Inventory Forms(Ci) Waste Forms (Col 2/Col 3)
Eu-132 1.04E-06 SC 3.33E-07% 4. 14E+00 2.32E-05%
Eu-134 3.13E-04 SC 1.60E-04% 1.36E+01 2.01E-03%
Eu-133 8.87E-03 SC 4.33E-053% 1.63E+00 3.37E-03%

H-3 7.30E-03 SC 3.74E-05% 1.99E+03 3.67E-06%
Fa-228 3.73E-13 SC 1.92E-13% 2.28E-07 1.63E-04%
Sm-147 330E-13 SC 1.65E-15% 1.38E-10 2.38E-03%
Sm-131 7.31E-03 SC 3.73E-05% 5.27E+H01 1.3%E-04%
Th-228 1.12E-08 SC 3.72E-09% 2.02E-04 3.52E-03%
Th-22% 1.16E-12 sC 3.93E-13% 5.35E-08 2.16E-03%
Th-230 126E-13 sC 6.44E-14% 493E-08 2.35E-04%

a  3C = surface contamination
b. Table 2-14, RHLLW Performance Assessment (DOE-ID 2018), all waste forms.
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Non-system Radionuclhides

Figure 1 shows waste canister ECF-05-18-118 contains a non-system radionuclide Nd-144. Non-system
radionuclides are not included in the RHINO database typically because they have very short or very long
half-lives. Nd-144 was previously identified in other 55-Ton canisters from NRF. Table 6 shows Nd-144
15 listed as both an activated metal (AM) waste form and SC waste form 1n camister ECF-05-18-118.
Nd-144 15 a non-system radionuclide because it has a very long half-life and may be considered
observationally stable. The long half-life coupled with the very small inventories indicate Nd-144 will not

have an impact on the PA_
Table 6. Non-system radionuclides in waste camister ECF-05-18-118.
Canister Inventory Half Life
Radionuclide (Ci) Waste Form (v)
Nd-144 4.27E-24 AM 2.20E+13
Md-144 2.09E-23 sC 2209E+15

Physical Inventory of ECF-05-18-118 (WAC Review)

Waste camster ECF-05-18-118 contains irradiated structural components, surface contaminated debris
from the ECF water pool and surface contaminated debris from NRF hot-cell operations packaged inside a
CBC 1identified as CBC 2040. CBCs are 127 x 207 x 187 stainless steel (304) containers with 3/16-inch-
thick walls, a 1.25-inch-thick base, and lids of various thickness as required (See Figure 2 pictures of
CBCs). CBC 2040 contains surface contaminated debris only. The CBC inventory indicated less than 250

ml Aleonox powder (solid) packaged in 4 small poly bottles (1 bottle less 100 ml and 3 bottles less than 50
ml each).

Figure 2. Images of NRFs CBCs

The Matenial Safety Data Sheet (MSDS), Hazard Evaluation Form (HEF) and Deficiency Report (DR)
were provided by NRF and reviewed by the Facility Disposition Specialist and discussed with the PA/CA
Subject Matter Expert and a Chemical Engineer from MFC Environmental. The Alconox powder was
evaluated against a list of prohibited items in Section 3.2 of the RHLLW WAC. Specifically, the facility
will not accept

“__Waste containing acids/bases or other chemicals (e.g., sodium, chlovide) that would alter
the pH and affect the corrosion rates of the canisters, liners, or reinforcement in the concrere
vaults.

The Chemical Engineer conducted an evaluation to determine if the canister would be deemed acceptable
for disposal with the small amounts of Alconox powder inside ECF-05-18-118. The evaluation determined
the Alconox 1s not expected to affect the corrosion rates of the camsters, liners, or remforcement i the
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concrete vaults because 1t 1s 1n solid form, sealed in poly bottles, and 1s unlikely to encounter water to form
an aqueous solution. However, if water were to infiltrate the poly bottle and an aqueous solution form, the
pH is not likely to be considered corrosive. The EPA classifies corrosive waste as an aqueous solution with
a pH greater than or equal to 12.5, or less than or equal to 2. The technical data sheet provided by the
manufacturer states that a 1% solution of Alconox has a pH of 9.5, which exhibits mild alkaline properties.

The MSDS also states that the product “contains an ingredient which may be corrosive ™ Therefore, each
active ingredient in Alconox was evaluated to determine the corrosivity. Table 7 represents the active
ingredients, associated C A S. Number, and concentrations contained in Alconox.

Table 7. Chemical constituents in Alconox.

C.AS. Conceniration (%) Ingredient Name
25155-30-0 10-30 Sodium Dodecylbenzenesulfonate
497-15-8 7-13 Bodium Carbonate
7722-88-5 10-30 [Tetrasodium Pyrophosphate
7758-25-4 10-30 Sodium Phosphate

The major contributor to a higher pH in Alconox 1s sodium carbonate, which can extubit a pH from 10 to
11. Since the concentration of sodium carbonate in Alconox 1s anywhere from 7 to 13, the pH 1s anticipated
to be no more than 11, but likely smaller due to the lower concentration. Either way, the pH of 12.5 1s not
expected to be exceeded solely by Alconox alone. In addition, the Alconox powder contained in the poly
bottles 1z less than 250 mL, which would not result in a sigruficant corrosion rate to the canister, or overall
vault array. According to the manufacturer’s technical data sheets, Alconox 15 commonly used fo clean
starnless steel and 1s used as a corrosion inhibitor. In general, there 1s no grade of stainless steel that 1s
attacked during the cleaning process with Alconox detergent. The pH of the waste 1s not expected to be
altered from the containment of Alconox and the corrosion rates of the camisters, liners. or reinforcement in
the concrete vaults are not expected to be affected.

Sodium carbonate 15 also known to cause concrete deteriorations from salt crystallization. However,
because there 15 only 7-13% sodum carbonate with a total volume of 250 mL of Alconox, 1t 1s unlikely that
1t will have a detrimental effect on concrete. The density of Alconox detergent varies from 0.85 g/mL to 1.1
g/mL., with a typical density of 0.95 g/mL. Using a density of 0.95 g/mL and a total maximum volume of
250 mL for Alconox, and assuming 1t contains 13% sodium carbonate, this would result in 30.9 g (0.068 1b)
of sodium carbonate. This small amount of sodium carbonate will not contribute to an increase in
composition of infiltrating water at the INL Site (see INL 2011, Table 2) and will not impact the integrity of
the concrete vault that it’s in, or any surrounding vaults.

Based on the evaluation, the Alconox is acceptable according to requirements in Section 3.2 of PLN-5446,
“Waste Acceptance Criteria for the Remote-Handled Low-Level Waste Disposal Facility:™

Summary

The radionuclide inventory of waste canister ECF-05-18-118 has been evaluated with respect fo potential
impacts on the PA and WAC requirements. Based on the evaluation, impacts to the PA are small and within
the bounds of the PA and the contents meet acceptability requirements of the WAC. Therefore, the
proposed canister 1s deemed acceptable for disposal.
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UDQE Tracking No.: UDQE-RHLLW-082
Subject: Caruster ECF-01-21-114 from NRF flagged by RHINO duning PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOQE/ID-11421) and Composite Analysis (CA; DOE/ID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-01-21-114 is a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NRF). Prior to shipment the waste camsters details are entered into the
RHLLW Inventory Online (RHINO) software which performs several checks to evaluate the canister for acceptance.
Camister ECF-01-21-114 was flagged by RHINO based on the following inventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA check 9 was flagged by RHINO because the cumulative inventories of six radionuclides (Cm-245, Cm-246,
Np-237, Pu-238, U-234 and U-236) with half-lives greater than 1 year exceed the PA base case inventories for a
spectfic generator (NRF), waste form (activated metals with surface contaminated debris) and camster type
(55-Ton). The cumulative inventory includes the inventory of previously emplaced canisters plus the proposed
canister. Four of the six radionuclides are considered “non-key™ radionuclides because they were screened out of
the all-pathway dose calculation during preparation of the PA. The four non-key radionuclides must be evaluated
to determine if the increased inventory (above the PA base case) would have resulted in the radionuclide not
being screened out during completion of the PA. The two key radionuclides (Np-237 and U-234) are addressed
under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Kev Radionuclides Only)
PA check 10 was flagged by RHINO because the cumulative inventory of two key radionuclides
(Np-237 and U-234) exceed the PA base-case inventory for this generator (NRF), waste form (activated metals
with surface contaminated debris) and camster type (55-Ton). The cumulative inventory includes the inventory
of previously emplaced canisters plus the proposed canister. The inventory of these two key radionuclides must
be evaluated to determine if the increased inventory and accompanying dose 1s within the bounds of the PA.

PA Check 11: Administrative 10% Canister Inventory Check (Kev Radionuclides Only)
PA check 11 was flagged by RHINO as failed, but no key radionuclides were identified by RHINO as having
exceeded the 10% canister inventory threshold. Therefore, the inventory of each key radionuclide in camister
ECF-01-21-114 in both activated metal and surface contarmination waste form was compared to the 10%
threshold values in INL (2018). The inventories were all less than the 10% threshold values indicating the check
should have passed and does not need further evaluation. RHINO will be investigated to determine why this
check was incorrectly flagged.

PA Check 12: Non-system/Unanalyzed Non-exempt Nuclides Check
PA check 12 was flagged by RHINO because nine unanalyzed radionuclides with half-lives greater than 1 year,
and one non-system/non-exempt radionuclides were 1dentified by RHINO in waste canister ECF-01-21-114.
These must be evaluated to confirm the inventories are within the bounds of the PA.

Exceedance of a threshold value flagged by EHINO does not indicate the proposed camister 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, it is determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA, the proposed canister may be approved for
disposal.
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Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new imformation/'discovery involve a change to the disposal facility from what has
been previously or analyzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes O No H

Comments:

2. Does the proposed activitv/new information/discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (ie., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

*  Change to the site use plan or end stare document

o Construction af a new facility near the RHLLW Disposal Facility with the potential to impact perched water
o (A inpuis or assumptions

e Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes 00 No H
Comments: NA

3. Does the proposed activity/mew information/'discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O No H
Comments: NA

4. Does the propased activity/mew mformation/discovery invalve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O No H
Comments: NA

3. Does the proposed activitv/'new information/discovery involve a change inputs or assumptions of the mast recent
PA or approved 547

Yes B No O

Comments: Canister ECF-01-21-114 was flagged by RHINO while performing PA checks of the waste canister
inventory. According to RH-ADM-5214, the canister activities must be evaluated to confirm they are within the
bounds of the approved PA

6. Does the proposed activitvmew information/'discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analyzed in the most recent PA, approved S4,
approved UDQE, or associated closure plan (PLN-5503)?

Yes 00 No H
Comments: NA

7. Does the proposed activity/new information/'discovery involve a test or experiment not described or analyzed in
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the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?
Yes O Ne =H
Comments: NA

8. Does the proposed activity/new information/discovery involve any analyfical errors, omissions, or deficiencies in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No H
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yes [ No H
Comments: NA

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. If
any af the questions above are answered “Yes, ™ then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or posttive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [J

Jonathan Jacobson Qonatban (acobaon 11/1/2023
PrintType Name f Sig:ua#?e D
Originator/FDS Originator FDS ate
Tim Arsenault Tamethy Araanaclt 111112023
PrintType Name 75i gnature D
Approver/NFM Approver NFM ate
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No E

Comments:

2. Does the proposed activity/new information'discovery result in the PA performance objective being exceedad?
Yes [0 No M

Comments:

3. Would the proposed activitv/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No K

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes OO No EH
I “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

This explanation contains an evaluation of flagged PA Checks 9, 10 and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-01-21-114. Figure 1 shows the camster details page from RHINO and the
results of the PA check. Evaluations of each canister check flagged by RHINO are contained below.
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Canister Details ECF-01-21-114
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Figure 1. PA Check output screen from RHINO for waste canister ECF-01-21-114.
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PA Check 9

Waste canister ECF-01-21-114 contains six radionuclides whose cumulative inventories (includes placed canisters
+ the proposed camister) exceed the PA base-case inventonies for this generator (NRF), camster type (55-Ton) and
waste form (combined activated metals with surface contaminated debris) (see Figure 1). Of the six radionuchides,
four (Cm-245, Cm-246, Pu-238, and U-236) are considered “non-key” radionuclides because they were screened
out of the all-pathways dose calculation duning preparation of the PA. The cumulative mventonies of these
radionuclides will be evaluated to determine if the increased inventory (above the PA base case) would have
resulted 1n the radionuclides not being screened out during preparation of the PA_ The two key radionuclides
(Np-237 and U-234) are evaluated under PA Check 10 (see below). Radionuclides that were flagged by PA
Checks 9 and 10 that are not in canister ECF-01-21-114 (see Figure 1, last column of PA Checks 9 & 10, Camster
Contribution = 0) were evaluated under a previous UDQE and do not need to be evaluated here.

The four non-key radionuchdes (Cm-245, Cm-246, Pu-238, U-236) were screened out during the Phase IT and TIT
screenings during preparation of the PA. Table 1 shows that the new cumulative inventories would still be
screened out using the Phase IT and ITT screening criteria of the PA. This was done by calculating the cumulative
inventory of each radionuclide as a percentage of the maximum allowable inventory allowed by the PA Phase I
and IIT screemngs. For this calculation the inventory of all placed camisters plus the proposed canister
(ECF-01-21-114) was added to the total PA base case inventory. This 15 conservative because the PA base case
nventories include some of the inventory in the placed and proposed canisters. The screenings are done on the
total facility mventory and are independent of generator, canister type and waste form.

The maximum allowable inventory allowed by the Phase IT screeming (Imaxir) was calculated using the following

equation:
(‘mt’dm
Ci ) :
Imax;.(=) = Y uation 1
H‘[: NCRP Screening Dose; (%m] (Eq j
where:

0.4 mrem/yr = PA Phase II screening dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory is leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci) (see DOE/TD-11421, Table 2-26).

The maximum allowable inventory allowed by the phase III screening (Imazx;y;,) was calculated using the
following equation:

Imaxgy,, (CD) = 0.4 (T) x

Ip4; (Ci) .
b (Eauation 2)
where:
0.4 mrem/yr = PA Phase IIT scresning dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Jp4; = total PA base case inventory of radionuclide 1 (see DOE/ID-11421, Table 2-29)
Dy = PA Phase IT1 screetung dose for radionuclide 1 based on total PA base case inventory of radionuclide 1

Table 1 shows that even when the projected cumulative inventory after placement of camister ECF-01-21-114
(column 3) and the total PA base case inventory (column 4) are conservatively summed together for each
radionuclide, the totals (column 5) are fractions of the maximum allowable phase IT and phase III screening
nventories (column 7) and would still be screened out. Therefore, the inventories of the non-key radionuclides in
ECF-01-21-114 are within the bounds of the PA.
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Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.
1 [ 2 [ 3 ] 4 [ 5 [ ¢ [ 7 ] 8
Fadionuclides Scraened Duming PA Phase II Screening
Curmmlatrve Total PA Bass Total PA Base Total PA Bass Case +
Inventory  |Case Inventory (All| Case Inventory 4+ | PA Phase IT (Max Allowshble| Cormilative Imventory
(Includes Placed Grenarators, Cumulative MNCEP PhazelI  |a= % of Max Allowsble
ECF-01-21-114 | Canisters £ Canisters, Wasta Inventory Sereening Sereening Phaze II Screening
Non-Key Inventory ECF-01-21-114) Formz) {Cols 3+4) Factor Inventory Irventory
Eadionuclide (Cip (Cip (Cip (C) (mrem/Ciy (Ci5zy {Cal 5/Cal T)
Cm-245 1.99E-10 2.83E07 528E07 8.11E-07 6.29E404 6.36E-06 12.8%
Cm-M46 793E-11 1.16E-07 3 52E407 4.63E-07 100E+04 1.33E-05 3.51%
FRadionuclides Screenad Dhumins PA Phase T Scraening
Crormlatrie Totzl PA Base Totzl PA Baze Total PA Baza Casze +
Inventory  [Case Inventory (All| Case Imventory + Max Allowsble| Cormulative Inventory
(Inchidas Placad Genarators, Cumulative Phaze I |a= % of Max Allowable
ECF-01-21-114 |  Canisters = Camsters, Wasta Inventory PAPhazelll| Screening Phaze II Screening
Non-Eey Inventory ECF-01-21-114) Fomms) {Celz 344) Doze Inventory Invrentory
Radionuclide (Cip (Cip (Crp (1) (mrem/yr)’ (Ciryz)' (Col 5/Col T)

Pu-233 3.03E-06 1.53E02 3.63E01 3.70E-01 257E02 5.T3EH0 6.45%
-236 8.74E-12 1.63E-06 5.88E-05 6.05E-05 1.04E-02 226E-03 26T

Inventory of activated metal and surface contaminated debris.

Table 2-14, RHLL'W Performance Assessment (DOE-ID 2018).

Table 2-26, RHLL'W Performance Asseszment (DOE-ID 2018).

Tmepen: from Equation 1 above.

Takble 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses < 1E-40 mrem/vr are assumed = 1E-40 mrem/yr.
Ty from Equation 2 above.

e R o

PA Check 10

Camster ECF-01-21-114 contains two key radionuclides (Np-237 and U-234) whose cumulative inventory
(includes placed + proposed canisters) exceeds the PA base-case inventory for this generator (NRF), canister type
(55-Ton) and waste form (combined activated metals with surface contaminated debris) (see Figure 1). These key
radionuclides were not screened out during preparation of the PA and their contributions are included in the
RHINO all-pathway dose calculation and other performance measures.

Tt 1z allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory for a
specific generator/camster/waste form so long as the impact of the proposed cumulative inventory 1s within the
bounds of the PA_ This is demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed camster. Table 2 shows the impact on PA performance measures from placement of
canister ECF-01-21-114. The projected all-pathway dose after disposal of canister ECF-01-21-114 would increase
less than 0.01% for the compliance period and 0.10% for the post-compliance period. These are very small
increases and the all-pathways dose after disposal of ECF-01-21-114 15 sigmficantly less than the PA linut of 25
mrem/vr from DOE Order 435.1-1. The increases in other performance measures are also very small with the
exception of the air-pathway dose increase of 12.7%. The increase in the air pathway dose i1s due to other
radionuclides (C-14, H-3, and [-129) whose cumulative inventories are less than the PA base case values. Thus,
this evaluation shows that although the cumulative inventories of Np-237 and U-234 would exceed the PA base
case inventory for this generator/canister/waste form, the total inventory after disposal of canister ECF-01-21-114
15 within the bounds of the PA.
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Table 2. Impact on performance measures from placement of canister ECF-01-21-114.
1 1 3 4 5 & 7 B [
Percent [ncreass
Placed Canistars + Performance hMeasura
Propozed Propozed Canister from Placement of
Performance Droject | PA Placad Camister ECF-01-21-114 | Canister ECF-01-21-114
Mezsure Deriod Units Limit | Limit Clanisters ECF01-21-114 | (Calf=Cal7) (Cal 7iCal £)
Al Pztimays Dose Complimee mremyT T i 13530514 T 1439E-13 13530E-04 =0.00%
Al Pathways Doz | Post Compliance | mremyr | 115 5 78BISE0Y T T010E03 7 BS1IE-02 0.10%
Beta-Gammz DE Complizmce mremir | 016 4 0.6L57E-05 5 T820E-13 0615TE-DS <D.01%
Beta-CammaDE | Post Comphince | mremnr | 24 1 5 3063601 1 761160 5 5080E-02 0.05%
72216118 Canc Complizmce pCil 0.2 5 11740E-31 LI016E-41 21740E-32 <0.01%
F2-226/138 Conc | Dot Campliance | pGil. 25 3 7 DA04E-06 OHIET] IMI5E-06 =001%
Groas Alpha Coac Complizmce pCil 0.6 15 43109630 1 8553E-37 13188530 <D.01%
Groas Alpha Conc | Dost Compliance | pGil 73 15 FIIEDE TATT0E-10 [REREEA =001%
Seta-Camz EDE Complimee mremvr | 016 T = J600E-0 T164E D T 2609505 =000%
Ben-Gamma2EDe | Post Compliance | mremiyr 1 4 3.0610E-07 1 446E-03 3 0642E-012 0.07%
Traniam Conc Complimee uz L 12 30 §T108E-28 T EE40E-24 5770818 =0.01%
Uraniom Conc Post Camplince | uzl. 15 30 L6T4E-05 1 3883E-08 1.6738E-05 014%
Tntrader Doze Complimee mremyr |20 100 13779E-01 1.3070E-03 13010501 T01%
is Pathwiay Dose Compliznce memir | 03 10 TIBAIE0S 535 13E-06 §310EE-05 127%
PA Check 12

Unanalyzed Radionuclides with Half lives Greater than 1 Year
Figure 1 shows waste camster ECF-01-21-114 contains 9 unanalyzed radionuclides with half-lives greater than

one year. These radionuchides in this particular waste form (surface contamination) were not reported in the PA
base-case mventory and were not analyzed in the PA [see Table B-6 in the WAC (PLN-5546) for list of analyzed
radionuclides by waste form]. Therefore, they must be analyzed to confirm the inventories are within the bounds

of the PA.

The mndividual inventories of these 9 radionuclides when compared to the total canister inventory (189 Ci) are
much less than 1% (see Figure 1). Therefore, with the exception of H-3 (key radionuclide) the inventory of these
radionuclides are not reportable according to the WAC. Tritium, however, is a key radionuclide and must be
reported if the activity is greater than 1 pCi. Because it is a key radionuclide, the dose contribution of H-3 15
accounted for by RHINO. The inventory of the other radionuclhides will not have an impact on the PA. To confirm
this, the canister inventones were compared to the total PA base case inventories of all waste forms. Table 2
shows that all nine radionuclides were reported in other generators waste (Column 5). Column 6 shows the
canister inventories of the unanalyzed radionuclides are small fractions of the total PA base-case inventory
(Column 2 + Column 5). This confirms that the unanalyzed radionuclides 1n camster ECF-01-21-114 wall not

impact the PA.
Table 2. Unanalyzed radionuclides in waste canister ECF-01-21-114 with half-lives greater than one year.
: - 2 - Total Pj_-‘l\. Baze Canizter RZdimu.c].ide
Radionuclide Inventory Case Inventory Inventory as % of Total PA
Camister Waste as % of Total Canister All Waste Base Case Inventory All
Radionuclide Inwentory (Ci) Form Inventory Forms(Ci) Waste Forms (Col 2/Col 3)
Eu-152 1.0434E-06 5C 552E-07% 4. 14E+00 232E-05%
Eu-134 3.0661E-06 3C 1 62E-06% 1.36E+01 1.97E-03%
Eu-135 8. 3128E-07 5C 4 39E-07% 1.65E+H00 5.4E-05%
H-3 3.3567E-06 3C 1.77TE-06% 1.99E+03 1.68E-07%
Ra-22 4.000BE-13 5C 2.11E-13% 2.28E-07 1.75E-04%
Sm-147 3.4289E-13 5C 1 81E-15% 1.38E-10 248E-03%
Th-228 1.1093E-08 3C 3.BEE-09% 2.02E-04 JA9E-03%
Th-22 1.2697E-12 5C 6.71E-13% 5.35E-08 2.37E-03%
Th-230 1.3794E-13 5C T.29E-14% 403E-08 2.80E-04%
a  SC =surface contamination
Appendix A

126



Iduha Mehcnal Lbargiory

41247 Ran 00
FRM-2545
06/13/18 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY Page 9 of 11
Non-system Radionuclhides

Figure 1 shows waste canister ECF-01-21-114 contains one non-system radionuclide (Nd-144). Non-system
radionuclides are not included in the RHINO database typically because they have very short or very long half-
lives. Table 3 shows radionuclide Nd-144 15 listed as both an activated metal waste form (AM) and surface
contamination waste form (SC). Nd-144 15 a non-system radionuclide because 1t has a very long half-life and may
be considered observationally stable. The long half-life coupled with the very small inventories indicate Nd-144

will not have an impact on the PA.
Table 3. Non-system radionuclides in waste camster ECF-01-21-114.
Camister Inventory
Radionuclide (C1) Waste Form | Half-Life (yr)
Nd-144 2.09E-23 AM 2.29E+15
Nd-144 427E-24 sC 2.29E+15

Summary

The radionuclide inventory of waste canister ECF-01-21-114 has been evaluated with respect to potential impacts
on the PA Based on the evaluation, impacts to the PA are small and within the bounds of the PA_ Therefore, the
proposed canister 15 deemed acceptable for disposal.

References

DOE-ID, 2018, “Performance Assessment for the INL Remote-Handled Low-Level Waste Disposal Facility,”
DOE/D-11421, Revision 2, U.S. Department of Energy, Idaho Operations Office, February 2018.

INL, 2018, “Methods, Implementation, and Testing to Support Determination of Performance Assessment
Comphance for the RHLLW Disposal Facility WAC,” INL/EXT-18-45184, Idaho National Laboratory,
June 2018,

PLN-5446, 2022, “Waste Acceptance Criteria for the Remote-Handled Low-Level Waste Disposal Facility,”
Revision 2, Idaho National Laboratery, December 2022,
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Jonathan Jacobson Qamﬁ'dm Qa‘coéwm 11/1/2023
PrintType Name / Signatg? Date
Originator/ FDE Ornginator FDE
A, R Prather A. £ Frathan 1111723
Print Type Name Signature Date
System Engineer/SE System Engineer/SE
ullSandho
A Jeff Sondrup }L”;'f*jﬂ h! WP 11/1/2023
Print/Type Name [ T signature Date
PA/CA SME ' PA/CA SME
Paul A. Velasquez Poud Velasquez 11/01/2023
PrintType Name Bignature Date
Waste Management"WhMP Waste Management"WhMP
Tim Arsenault 7 11/1/2023
Print Type Name {Enature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/™WEFM
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Section ITI, Special Analysis, SA (If Required in Section I or II)

PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?
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Yes O No O

Comments:
PrintType Name Bignature Date
Originator FDS Originator FDS
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print/Type Name Signature Date
PA/CA SME PA/CA SME
Print Type Name Signature Date
Waste Management WhP Waste Management "WMP
Print Type Name Signature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/™WEFM
Print' Type Name Signature Date
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UDQE Tracking No.: UDQE-RHLLW-083
Subject: Canister ECF-05-18-113 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-05-18-113 is a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NRF). Prior to shipment the waste canister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the canister for acceptance. Canister
ECF-05-18-113 was flagged by RHINO based on the following mventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA check 9 was flagged by RHINO because the cumulative inventory of 15 radionuchides (Ac-227, Ce-142, Cm-
245, Cm-246, Ir-192m, La-137, Np-237, Pt-193, Pu-238, Ra-226, Ra-228, Th-229, Th-232, U-234 and U-236)
with half-lives greater than 1 year exceed the PA base case inventories for this specific generator (NEF), waste
form (activated metals with surface contaminated debris) and camster type (55-Ton). The cumulative inventory
includes the inventory of previously emplaced canisters plus the proposed camister. Thirteen of the 15
radionuclides are considered “non-key™ radionuclides because they were screened out of the all-pathway dose
calculation during preparation of the PA. The non-key radionuclides must be evaluated to determine if the
increased inventory (above the PA base case) would have resulted in the radionuclide not being screened out
during completion of the PA. The two key radionuclides (Np-237 and U-234) are addressed under PA Check 10
(zee below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Kev Radionuclides Only)
PA check 10 was flagged by RHINO because the cumulative inventory of two key radionuclides
(Np-237 and U-234) exceed the PA base-case mventory for this specific generator (NRF), waste form (activated
metals with surface contaminated debris) and canister type (55-Ton). The cumulative mventory includes the
inventory of previously emplaced canisters plus the proposed camister. The mventory of these two key
radionuclides must be evaluated to determine if the increased inventory and accompanying dose is within the
bounds of the PA_

PA Check 12: Non-system/Unanalyzed/Non-exempt Nuclides Check
This flag was checked by RHINO because ten unanalyzed radionuclides with half-lives greater than 1 year, and
two non-system/non-exempt radionuclides were identified by RHINO in waste canister ECF-05-18-113. These
must be evaluated to confirm the inventories will not impact the conclusions of the PA.

Exceadance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, 1t 1s determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA, the proposed canister may be approved for
disposal.
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Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
been previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes 00 No E

Comiments:

2. Does the proposed activitv/new information/'discovery potentially result in an increased effective dose fram the
disposal facility that weuld challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of swrrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s Construction af a new facility near the RHLLW Disposal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No E

Comments: NA

3. Does the proposed activitv/'new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes O No H

Comments: NA

4. Doss the proposed activitv/new information/discovery involve a change fo the Waste Acceptance Criteria (WAC)
Jfrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes 00 No HE
Comments: NA

3. Does the proposed activitv/new information/discovery involve a change inputs or assumptions of the most recent
P4 or approved S4?

Yes © No O

Comments: Caruster ECF-05-18-113 was flagged by RHINO while performing PA checks of the waste camster

inventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the

bounds of the approved PA, or will not impact the conclusions of the PA.

6. Does the proposed activitv/'new information/discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved SA,
approved UDQE, or assaciated closure plan (PLN-3503)7

Yes 00 No H
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Comments: NA

7. Does the proposed activitv/new information/'discovery invelve a test or experiment not described or analyzed in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-5503)?

Comments: NA

Yes 00 No H

8. Does the proposed activitv/new information/'discovery involve any analvtical errors, omissions, or deficiencies in
the most recent PA, approved S4, approved UDQE, or associated closure plan (PLN-5503)7

Comments: NA

Yes [0 No H

9. Do other considerations warrant development of an evaluation or special analysis?

Comments: NA

YesO No &

NOTE: Ifall questions abave are answered “No, " then obtain signatures and implement proposed change. If
any of the questions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or posttive?

Negative [ Positive &

Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?

Jonathan Jacobson

No 0 TUDQE H Special Analysis [

Qonathan Qacobeon 11/14/2023
7

Pri::_lt."?['}'pe Name _Si_gnaye Date
Originator FDS Originater FDS
Tim Arsenault Fimeothy Araenaull 11/15/2023
PrintType Name Signature D
Approver/INFM Approver/NFM ate
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Section IL, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/new information/discavery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the PA or
considered in the CA)?

Yes O No H

Comments:

2. Does the proposed activity/new information/'discovery result in the PA performance objective being exceeded?
Yes [0 No X

Comments:

3. Would the proposed activitwnew information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No X

Comments:

4. Would the proposed activiti'new information/discovery result in a change to DAS conditions or limitations?
Yes O No HE

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes [0 No X
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),

as required

This explanation contains an evaluation of flagged PA checks 9, 10 and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-05-18-113. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RIEINO are contained below.
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Figure 1. PA Check output screen from RHINO for waste canister ECF-03-18-113.
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PA Check 9

Waste camister ECF-05-18-113 contains 15 radionuclides whose cumulative inventories (includes placed canisters
+ the proposed canister) exceed the PA base-case inventories for this generator (NRF), canister type (55-Ton) and
waste form (combined activated metals with surface contaminated debris) (see Figure 1). Of'the 15 radionuclides,
13 (Ac-227, Ce-142, Cm-245, Cm-246, Ir-192m_ Ir-192m, Pt-193, Pu-238, Ra-226, Ra-228, Th-229, Th-232, and
U-236) are considered “non-key™ radionuclides because they were screened out of the all-pathways dose
calculation during preparation of the PA. The cumulative inventories of these radionuclides will be evaluated to
determine if the increased inventory (above the PA base case) would have resulted in the radionuclides not bemng
screened out during preparation of the PA. The two key radionuclides (Np-237 and U-234) are evaluated under PA
Check 10 (see below). Radionuclides that were flagged by PA Checks 9 and 10 that are not in canister ECF-05-18-
113 (see Figure 1, last column of PA Checks 9 & 10, Camster Contribution = 0) were evaluated under a previous
UDQE and do not need to be evaluated here.

Of the 13 non-key radionuclides that were screened out during the PA screening process, one (Ce-142) was
screened duning Phase T because 1t 1s observationally stable. The other 12 were screened out dunng the Phase IT
and IIT screenings. Table 1 shows that the new cumulative mnventonies of the 12 radionuclides would still be
screened out using the Phase IT and ITT screening criteria of the PA. This was done by calculating the cumulative
nventory of each radionuclide as a percentage of the maximum allowable inventory allowed by the PA Phase II
and ITT screemngs. For this calculation the mventory of all placed camsters plus the proposed canister (ECF-05-18-
113 was added to the total PA base case inventory. This 1s conservative because the PA base case inventories
include some of the inventory in the placed and proposed canisters. The screenings are done on the total facility
inventory and are mdependent of generator, canister type and waste form.

The maximum allowable inventory allowed by the Phase 1T screeming (Imaxir) was calculated using the following

equation:

ci o4 (*5) -
I?’?‘i‘.ﬁx;;l- (J;J ~ NCRP Screening Dose; (%J (Equatmn lj
where:

0.4 mrem/yr = PA Phase IT screening dose standard (1/10% the allowable 40 CFR 141 drirnking water dose for
beta-gamma emitters). This assumes the entire inventory 1s leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci) (see DOE/ID-11421, Table 2-26).

The maximum allowable inventory allowed by the phase IIT screening (Imax;y;,) was calculated using the
following equation:

Tmaxy,, (Ci) = 0.4 (m;:m) X D—j; A(J.E;L} (Equation 2
iyr

where:
0.4 mrem/yr = PA Phase III screening doze standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Ip4; = total PA base case inventory of radionuclide 1 (see DOE/ID-11421, Table 2-29)
Dy = PA Phase III screening dose for radionuclide 1 based on total PA base case inventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of canister ECF-05-18-113
(column 3) and the total PA base case inventory (column 4) are conservatively summed together for each
radionuclide, the totals (column 5) are fractions of the maximum allowable phase II and phase III screening
inventories (column 7) and would still be screened out. Therefore, the inventories of the non-key radionuclides m
ECF-05-18-113 are within the bounds of the PA_
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Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.
1 | 2 | 3 | 4 | 5 | 6 | 7 | g
Radiomuclides Sereened During PA Phase IT Screening
PA Base Case +
Projected Projected
Projected Cumulative Cumulative
Cumulative | Total PA Base | Inventory after Inventory after
Inventory Case Inventory | Placementof | PAPhaseIl | Max Allowable | Placement of ECF-
(Flaced+ | (All Generators, | ECF-05-18-113 NCRFP Phase IT 05-18-113 as % of
ECF-05-18- | ECF-03-18- | Canisters, Waste |+ Total PA Base| Screening Screening Max Allowable
Mon-Key | 113 Inventory 113) Formz) Casze Imventory Factor Inventory Phaze II Screenmg
Radionuclide (Cip (Cir (Ci® {Colz 3+4) (Ci) | (mrem/Ci}* (Ciyr Inventory
Cm-2453 1.4146E-10 | 2.8317E-07 5.28E-07 8.11E-07 6.25E+04 6.36E-06 12.8%=
Cm-246 5.6603E-11 | L1564E-07 3.52E-07 4 68E-07 3.00E+04 1.33E-05 3.50%
La-137 1L.OS18E-11 | 4.5365E-07 21.38E-06 1.83E-06 9.62E+02 4.16E-04 0.68%
Pt-193 29450E-06 | 9.5713E-05 6.64E-04 T.60E-04 2.92E+02 1.37E-03 55.5%F
Ba-12 1.22530E-17 | 3.5414E-11 J.14E-11 8.6BE-11 2.86E+03 1.35E-06 0.006%
Ba-228 6.7896E-14 | 3.0045E-08 228E-07 1.58E-07 1.11E+03 3.60E-06 1.16%
Th-229 TI277E-14 | 2.8398E-08 3.35E-08 8.19E-08 1.18E+03 3.38E-06 242%
Th-232 14115E-13 | 3.0129E-08 248E-07 2.78E-07 3.66E+03 1.09E-06 25.5%F
Radionuchides Screened During PA Phase [T Screening
PA Base Case +
Projected Projected
Projected Cumulative Cumulative
Cumulative | Total PA Base | Inventory after Inventory after
Inventory Case Inventory | Placement of Placement of ECF-
(Flaced+ | (All Generatorz, | ECF-05-18-113 | PA Phaze IIl | Max Allowable | 05-18-113 az % of
ECF-05-18- | ECF-03-18- | Camsters, Waste [+ Total PA Base| Screening Phasze ITT Max Allowable
Mon-Key | 113 Inventory 113) Formz) Casze Imventory Dosze Scresning Phaze III Scresning
Radionuclide (Cip (Cip (CLF {(Colz 3+4) (C1) | (mwemfyr)® |Inventory (Civr)f Inventory
Ap-227 1.3933E-13 | 2.9789E-07 5.76E-06 6.06E-06 <1E-40 2.30E+34 2.63E-38%
Ir-1%2m 21231E-11 | L.7566E-06 1.O7E-05 1.25E-05 <1E-40 428E+34 2.91E-38%
Pu-238 1.8360E-06 | 1.3346E-03 368E-01 3.70E-01 2.37E02 5.73E+00 6.43%
U-236 6.2096E-12 | 1.6B37E-06 3.88E-03 6.05E-03 1.04E-02 2.26E-03 267%
a. Imventory of activated metal and surface contammated debris.
b. Table 2-14, RHLL'W Performance Aszseszment (DOE-ID 2018).
c.  Table 2-28, RHLLW Performance Assessment (DOE-ID 2018).
d Jmingy from Equation 1 above.
g, Table 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses = 1E-40 mrem/yT are assumed = 1E-40 mrem/yr.
f Jmeotas from Equation 2 above.
g, Exceeds 10%; of the maximum allowable Phase IT screening inventory. If this had exceedad 100%¢, the inventory would be evaluated
using the Phase III critena.
PA Check 10

Camster ECF-05-18-113 contains two key radionuclides (Np-237 and U-234) whose cumulative inventory
{(includes placed + proposed camisters) exceeds the PA base-case mnventory for this generator (NRF), canister type
(55-Ton) and waste form (combined activated metals with surface contaminated debris) (see Figure 1). These key
radionuclides were not screened out during preparation of the PA and their contributions are included in the
RHINO all-pathway dose calculation and other performance measures.

It 15 allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory fora
specific generator/camister/waste form so long as the impact of the proposed cumulative inventory is within the
bounds of the PA. This 1s demonstrated by calculating the projected impacts on PA performance measures from
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placement of the proposed canister. Table 2 shows the impact on PA performance measures from placement of
canister ECF-05-18-113. The projected all-pathway dose after disposal of canister ECF-05-18-113 would increase
by 0.00000005% for the compliance period and 0.07% for the post-compliance period. These are very small
increases and the all-pathways dose after disposal of ECF-035-18-113 1s sigmficantly less than the PA limit of 23
mrem/vr from DOE Order 435.1-1. The increases in other performance measures are also very small with the
exception of the air-pathway dose increase of 8.0%. The increase in the air pathway dose 1s due to other
radionuclides (C-14, H-3, and I-129) whose cumulative inventories are less than the PA base case values. Thus,
this evaluation shows that although the cumulative mventories of Np-237 and U-234 would exceed the PA base
case mventory for this generator/canister/waste form, the total inventory after disposal of canister ECF-05-18-113

1s within the bounds of the PA.
Table 2. Impact on performance measures from placement of canister ECF-05-18-113.
1 2 3 4 5 T 8 9
Percent Increass in
Performance Measure
Placed Camisters + from Placement of
Performance Project PA Proposed Canister | Proposed Camister |Camister ECF-05-18-113
Measure Period Units | Limut | Lot | ECF-05-18-113 ECF-05-18-113 (Col 7/Col 6}
All Pathways Dose | Compliance | mrem/yr 1 25 6.579E-14 1.354E-04 0.00000005%
All Pathways Dose | Post Compliance | mremiyr | 12.5 25 3.316E-03 7.884E-02 0.07%
Beta-Gamma DE Compliance | mremiyr [ 0.16 4 4.671E-14 9.616E-05 0.00000005%
Beta-Gamma DE | Post Compliance | mremiyr | 2.4 4 1.804E-05 5.597E-02 0.03%
Ra-226/228 Conc | Compliance pCiL 2 b] 0314E-42 2.175E-32 0.00000004%
Ra-226/228 Conc | Post Compliance | pCill 23 5 1.173E-10 2.030E-06 0.01%
Gross Alpha Conc | Compliance pCil 0.6 13 1.236E-37 4.520E-30 0.000003%
Gross Alpha Cone | Post Compliance | pCiL 7.3 15 2.388E-10 6.335E-06 0.004%
Beta-Gamma EDE |  Compliance | mremsyr | 0.16 4 2.556E-14 5.261E-05 0.00000005%
Betz-Gamma EDe | Post Compliance | mremyr 2 4 1.606E-03 3.062E-02 0.05%
Uranium Cone Compliance ug/L 12 30 1.142E-34 §8.780E-28 0.00001%
Uranium Conc | Post Compliance | ug/L 15 30 2.900E-08 1.671E-05 0.17%
Intruder Dose Compliance mrem.yT 20 100 TA02E-04 1.393E-01 0.53%
Alr Pathway Dose |  Compliance | mremfyr | (04 10 6.652E-06 8.985E-03 8.0%

PA Check 12

Unanalvzed Radionuclides with Half-lives Greater than 1 Year

Figure 1 shows waste canister ECF-05-18-113 contains ten unanalyzed radionuclides with half-lives greater than
one vear. These radionuclides in this particular waste form (activated metal) were not reported in the PA base-case
inventory and were not analyzed in the PA [see Table B-6 in the WAC (PLN-5546) for list of analyzed
radionuclides by waste form for 55-ton canisters]. Therefore, they must be analyzed to confirm the inventories are
within the bounds of the PA.

The individual inventories of these ten radionuclides when compared to the total canister inventory (180 Ci) are
much less than 1% (see Figure 1). Therefore, with the exception of H-3 (key radionuclide) the inventory of these
radionuclides are not reportable according to the WAC. Tritium, however, 1s a key radionuchde and must be
reported if the activity 1s greater than 1 pCi. Because it 15 a key radionuclide, the dose contribution of H-3 1s
accounted for by RHINO. The inventory of the other radionuclides will not have an impact on the PA. To confirm
this, the canister inventories were compared to the total PA base case inventories of all waste forms. Table 2
shows that eight of the ten radionuclides were reported in other waste streams (Column 5). The two radionuclides
not reported in other waste streams (Cd-113 and Gd-152), were likely not reported because the half-lives are
extremely long (8.0E+15 yrs and 1.1E+14 yrs respectively). Column 6 shows the canister inventories of the other
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unanalyzed radionuclides are small fractions of the total PA base-case inventory (Column 2 = Column 5). This
confirms that the unanalyzed radionuclides in camster ECF-05-18-113 will not impact the PA

Table 2. Unanalyzed radionuclides in waste canister ECF-05-18-113 with half-lives greater than one year.
8 -

1 2 4 3 & 7
Radionuclide Total PA Base Canister Radionuclide
Canister Inventory as % of | Casze Inventory Inventory as % of Total PA
Inventory | Waste Total Canister All Waste Forms Base Case Inventory All Phase Screened
Radionuclide {C1) Form?® Inventory (C1) Waszte Forms (Col 2/Col 5) in the PA
Cd-113 J0000E-28 | AM 1.11E-28% NA NA NA
Eu-152 2A226E-07 | AM 1L1ZE-07% 4 14E+00 S13E-06%: m
Eu-134 4.6318E-07 | AM 2.3TE-07% 1.56E+01 2 97E-06% m
Gd-152 1.5079E-21 AM 2.37E-11% NA NA NA
H3 49133E-02 | AM 2.T73E-02% 1 99E+03 2 ATE03% Retained
Ra-128 6.7896E-14 | AM 3.7TE-14% 228E07 2 98E-05%: o
Sm-147 1.7597E-16 | AM 9.7TE-17% 1.38E-10 1.IBE-04%: o
Th-228 15418E-10 | AM 2.36E-11% 202E04 7.63E-05% m
Th-22% TA2TTE-14 | AM 3.96E-14% 535E08 1.33E-04% o
Th-230 6.3111E-12 | AM 3.61E-12% 493E08 1.32E-02% o

a  AM = Activated Metal, SC = surface contamination
NA = Not Applicable. Not included in any base case PA waste streams.

Non-system Radionuclides

Figure 1 shows waste canister ECF-05-18-113 contains two non-system radionuchides (Nd-144 and Sm-148).
Non-system radionuclides are not included in the RHINO database typically because they have very short or very
long half-lives. Table 3 shows radionuclide Nd-144 1s listed as both an activated metal waste form (AM) and
surface contamination waste form (SC). Nd-144 and Sm-148 are non-system radionuclides because they have very
long half-lives. The long half-lives coupled with the very small inventories indicate Nd-144 and Sm-148 will not
have an impact on the PA.

Table 3. Non-system radionuclides in waste camster ECF-05-18-113.

Camister Inventory Waste Half Tafe

Radionuclide (C1) Form® (vr)
Nd-144 3.03E-24 sC 23E+15
Nd-144 1.66E-23 AM 2.3E+15
Sm-148 3.08E-23 AM 6.3E+15

a  AM= Activated Metzl, SC = surface contamination

Summary

The radionuclide inventory of waste canister ECF-05-18-113 has been evaluated with respect to potential impacts
on the PA. Based on the evaluation, impacts to the PA are small and within the bounds of the PA. Therefore, the
proposed canister 15 deemed acceptable for disposal.

References
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UDQE Tracking No.: UDQE-RHLLW-084
Subject: Canister ECF-05-18-105 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-05-18-105 1s a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NREF). Prior to shipment the waste camister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the camister for acceptance. Canister
ECF-05-18-105 was flagged by RHINO based on the following inventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA check 9 was flagged by RHINO because the cumulative inventory of 17 radionuclides (Ac-227, Ce-142,
Cm-245, Cm-246, Hf-178m, Ir-192m, La-137, Np-237, Pt-193, Pu-238, Ra-226, Ra-228, Rb-87, Th-229,
Th-232, U-234 and U-236) with half-lives greater than 1 vear exceed the PA base case inventonies for this
specific generator (NRF), waste form (activated metals with surface contaminated debris) and canister type
(55-Ton). The cumulative mventory includes the inventory of previously emplaced camsters plus the proposed
canister. Fifteen of the 17 radionuclides are considered “non-key™ radionuclides because they were screened out
of the all-pathway dose calculation during preparation of the PA. The non-key radionuclides must be evaluated
to determine if the increased inventory (above the PA base case) would have resulted 1n the radionuclide not
being screened out during completion of the PA. The two key radionuclides (Np-237 and 1U-234) are addressed
under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Kev Radionuclides Only)
PA check 10 was flagged by RHINO because the cumulative inventory of two key radionuclides
(Np-237 and U-234) exceed the PA base-case mventory for this specific generator (NRF), waste form (activated
metals with surface contaminated debris) and canister type (55-Ton). The cumulative mventory includes the
inventory of previously emplaced canisters plus the proposed camster. The inventory of these two key
radionuclides must be evaluated to determine if the increased inventory and accompanying dose is within the
bounds of the PA_

PA Check 12: Non-system/Unanalyvzed/Non-exempt Nuclides Check
This flag was checked by RHINO because nine unanalyzed radionuclides with half-lives greater than 1 year, and
one non-system/non-exempt radionuclides were identified by RHINO in waste canister ECF-05-18-105. These
must be evaluated to confinm the inventories will not impact the conclusions of the PA.

Exceadance of a threshold value flagged by RHINO does not indicate the proposed camister 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, 1t i determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA, the proposed canister may be approved for
disposal.
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Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
hean previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes 00 Ne H

Comiments:

2. Does the proposed activitv/mew information/'discovery potentially result in an increased effective dose from the
disposal facility that weuld challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution fo the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s (Construction of a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No H
Conments: NA

3. Does the proposed activity/new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the mast recent PA, approved 54, or approved UDQE?

Yes O No H
Conments: NA

4. Does the proposed activitv/new informatiow/'discavery involve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes 00 No H
Conments: NA

3. Does the proposed activity/new information/discovery involve a change inputs or assumptions of the mast recent
PA or approved S4?

Yes B No O

Comments: Camster ECF-05-18-105 was flagged by RHINO while performing PA checks of the waste camister
inventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the
bounds of the approved PA, or will not unpact the conclusions of the PA.

6. Does the proposed activitv/new information/discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved SA4,
approved UDQE, or associated closure plan (PLN-3503)7

Yes O Ne X
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Comments: NA

7. Does the proposed activity/new information/'discovery involve a test or experiment not described or analyzed in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No H
Comments: NA

8. Does the proposed activity/mew information/'discovery involve any analvtical errors, omissions, or deficiencies in
the most recent PA, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Yes 0 No A
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yesd No &
Comments: NA

NOTE: If all questions abave are answered “No, " then obtain signatures and implement proposed change. If
any of the questions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [

Jonathan Jacobson Qenathan Qacobeon 12162022
& Signafire

PrintType Name

Originator/FDS Originator/FDS Date
Tim Arsenault 7 - 12/6/23
PrintType Name Signature Dat
Approver/NFM Approver/NFM e
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)

Evaluation:

1. Is the propased activity/new information/discovery autside the bounds of the approved P4 or CA (e.g., does
the proposed activity'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No E

Comments:

2. Does the proposed activity/new information'discovery result in the PA performance objective being exceedad?
Yes [0 No M

Comments:

3. Would the proposed activitv/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No K

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the ability of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes [0 No K
I “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),

as required

This explanation contains an evaluation of flagged PA checks 9, 10 and 12 by EHINO that occurred during the
acceptance check of waste camster ECF-05-18-105. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RHINO are contained below.
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Figure 1. PA Check output screen from RHINO for waste canister ECF-05-18-105.

Appendix A

145

41247 Rev, (W)

Page 5 of 11



m doha Maticnal Lsboriory 41247 Rev, 1)

FRM-2545

06113118 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND

Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY Page 6 of 11
PA Check 9

Waste canister ECF-05-18-105 contains 17 radionuclides whose cumulative inventories (includes placed camisters
+ the proposed canister) exceed the PA base-case inventories for this generator (NRF), canister type (55-Ton) and
waste form (combined activated metals with surface contaminated debns) (see Figure 1). Of'the 17 radionuclides,
15 (Ac-227, Ce-142, Cm-245, Cm-246, Hf-178m_ Ir-192m_ La-137, Np-237, Pt-193, Pu-238, Ra-226, Ra-228_Rb-
87, Th-229, Th-232, U-234 and U-236) are considered “non-key™ radionuclides because they were screened out of
the all-pathways dose calculation during preparation of the PA. The cumulative inventories of these radionuclides
will be evaluated to determine 1f the increased inventory (above the PA base case) would have resulted in the
radionuclides not being screened out during preparation of the PA. The two key radionuclides (Np-237 and U-234)
are evaluated under PA Check 10 (see below). Radionuclides that were flagged by PA Checks 9 and 10 that are
not in camster ECF-03-18-105 (see Figure 1, last column of PA Checks 9 & 10, Canister Contribution = 0) were
evaluated under a previous UDQE and do not need to be evaluated here.

Camster ECF-05-18-105 contains four non-key radionuclides that exceed the PA base case inventory: Cm-243,
and Cm-246 (screened during Phase IT), and Pu-238 and U-236 (screened during Phase IIT). Table 1 shows that the
new cumulative inventories of the 4 non-key radionuclides would still be screened out using the Phase IT and 1T
screening criteria of the PA. This was done by calculating the cumulative inventory of each radionuclide as a
percentage of the maximum allowable inventory allowed by the PA Phase IT and ITI screenings. For this
calculation the inventory of all placed camsters plus the proposed camster (ECF-05-18-103) was added to the total
PA base case inventory. This is conservative because the PA base case inventories likely include some of the
wnventory in the placed and proposed canisters. The screemings are done on the total facility inventory and are
independent of generator, camster type and waste form.

The maximum allowable inventory allowed by the Phase IT screeming (Imaxir) was calculated using the following

equation:
i (‘mt’dm
i o .
Imaxy;. y—'_) = z uation 1
H‘[: NCRP Screening Dose; (mE.fm] (Eq j
where:

0.4 mrem/yr = PA Phase II screening dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory is leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci) (see DOE/TD-11421, Table 2-26).

The maximum allowable inventory allowed by the Phase TIT screening (Imax;;;,) was calculated using the
following equation:

Imaxy, (C) = 0.4 (m;im) x D—Eﬁ}{i&) (Equation 2)
Loy

where:
0.4 mrem/yr = PA Phase IIT scresning dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Jp4; = total PA base case inventory of radionuclide 1 (see DOE/ID-11421, Table 2-29)
Dy = PA Phase ITI screetung dose for radionuclide 1 based on total PA base case inventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of camister ECF-05-18-105
(column 3) and the total PA base case inventory (column 4) are conservatively summed together for each non-key
radionuclide, the totals (column 5) are fractions of the maximum allowable Phase IT and Phase III screeming
nventories (column 7) and would still be screened out. Therefore, the inventones of the non-key radionuclides in
ECF-05-18-105 are within the bounds of the PA_
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Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.
1| 2 | 3 | 4 | 5 | [ | 7 | 3
Badiomuclides Screened During PA Phase IT Screenimg
Project=d
Cumulativa PA Base Casa +
Projactad Total PA Basa Casa| Inventory affer Projected Cumulative
Cumulative Inventory (411 Placernent of Tvventory after
Inventory (renerators, ECF-03-13-105+| PAPhaseIl Placement of
ECF-03-18-105 (Placad + Canisters, Waste | Total PABase |NCEP Scraeninz| Nax Allowable |ECF-03-18-105 as %o of
Mon-Key Irrventory ECF-03-18-105) Fomms) Caze Inventory Factor Phasa II Sereening [Max Allowable Phase II
Radicmelide (Cip (Cir (CiF (Cols 3+4) (CD) |  (mrem/Ciy | Inventory (Ciyr)! | Screeming hrventory
Cm-245 1.5564E-10 2.8332E-07 528E07 8.11E-07 6.29E+4 636E-06 12.8%
Cm-246 6.1453E-11 LISTOE-07 3.52E07 4 68E-07 3.00E+D4 133E-05 3.50%
Radionuclides Screened During PA Phase IIT Screening
Projectad
Cumulativa PA Base Casa +
Projectad Total PA Base Case| Inventory after Projected Cumuolative
Cumulative Inventory (All Placement of Tnventory after
Inventory Crenerators, ECF-05-18-105 + Placement of
ECF-05-18-103 + Canisters, Wazts | Total PA Baze P4 Phass ITT Nfax Allowable |ECF-03-18-105 2= %o of
Eav Trrventory ECF-05-18-105) Formms) Case Inventory | Screenmz Dose | Phase 1T Screening | Max Allowzble Phase
Radicrmelide (Ciy (Cir (CiF (Cols 3+0) (CD) |  (mremiyr¥ | Baventory (Civn)' | I Screening Inventory
Pu-I38 I33TIE-00 1.337T0E-03 3.638E-01 3.70E-01 15TEO2 5.73E00 6.45%
17-236 6. T468E-12 1.6837E-06 3.B3E-05 6.05E-05 1.04E-02 226E-03 167%
a.  Inventory of activated metal and surface contaminated debris.
b.  Table 2-14, RHLL'W Performance Assessment (DOE-ID 2018).
c. Table 2-26, RHLL'W Performance Asseszment (DOE-ID 2018).
d. Jmeoox from Equation 1 above.
e.  Table 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses = 1E-40 mrem/yr are assumed = 1E-40 mrem/vyr.
f Ity from Equation 2 above.

PA Check 10

Camster ECF-05-18-105 contains two key radionuclides (Np-237 and U-234) whose cumulative mventory
(includes placed + proposed canister) exceeds the PA base-case inventory for this generator (NRF), canister type
(55-Ton) and waste form (combined activated metals with surface contaminated debris) (see Figure 1). These key
radionuclides were not screened out during preparation of the PA and their contributions are included in the
RHINO all-pathway dose calculation and other performance measures.

It 1s allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory for a
specific generator/camster/waste form so long as the impact of the proposed cumulative inventory 1s within the
bounds of the PA_ This is demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed camster. Table 2 shows the impact on PA performance measures from placement of
canister ECF-05-18-105. The projected all-pathway dose after disposal of canister ECF-05-18-105 would increase
by 0.0000004% for the compliance period and 0.08% for the post-compliance period. These are very small
increases and the all-pathways dose after disposal of ECF-03-18-105 15 sigmficantly less than the PA limit of 25
mrem/vr from DOE Order 435.1-1. The increases in other performance measures are also very small with the
exception of the air-pathway dose increase of 8.0%. The increase 1n the air pathway dose 1s due to other
radionuclides (C-14, H-3, and [-129) whose cumulative inventories are less than the PA base case values. Thus,
this evaluation shows that although the cumulative inventories of Np-237 and U-234 would exceed the PA base
case inventory for this generator/canister/waste form, the total inventory after disposal of canister ECF-05-18-105

15 within the bounds of the PA.
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Table 2. Impact on performance measures from placement of canister ECF-05-18-105.
1 2 3 4 5 1 8 9
Placed Canisters +
Proposed Camster Propozed Camister | % Increase m All-Pathways
Project ECF-03-18-103 ECF-03-18-103 Dioze After Placement of
e e Period Tnits || Tierit) | PATmit e et ECF-05-18-105

All Patiays Doss Compliance mramyT 1 15 3.126E-13 1.354E-04 0.0000004%

Al Pathmeays Doss Post-Comphiance | mwem’yr 125 25 5953E-05 T.8B4E-02 0.08%
Eeta-Gamma DE Compliancs mramyT 0.16 4 3635E-13 9.616E-03 0.0000004%
Eeta-Gamma DE Post-Compliance | mrem'yr 24 4 2.043E-05 5.597E-02 0.04%

Ba-216228 Compliance pCil 02 5 9.251E-42 2.173E-32 0.00000004%

Ra-226098 Post-Compliance pCrl 15 5 1.002E-10 2.030E-06 0.005%

Grosz Alpha Complianca pCiL 08 15 1.401E-37 4.520E-30 0.000003%

Gross Alpha Post-Compliance pCrl 15 15 2230E-10 6.333E-06 0.004%
Eeta-Gamma ED Compliance mremyT 016 4 1.9%1E-13 5.261E-D5 0.0000004%
Eeta-Gamma ED Post-Complhiancs | mrem’yr 2 4 1.735E-05 3.062E-02 0.06%

Uraninm Complianca uzL 12 30 1264E-34 8.780E-18 0.00001%
Uranium Post-Compliance uzL 15 30 2444E-08 1L671E-05 0.15%
Intrader Complance mramyT 0 100 9315E-04 1.405E-01 0.67%
Air Pattrway Compliance mremyT 0.4 10 T228E-06 9.707E-D3 8.04%
PA Check 12

Unanalyzed Radienuclides with Half-lives Greater than 1 Year

Figure 1 shows waste canister ECF-05-18-105 contains nine unanalyzed radionuclides with half-lives greater than
one vear. These radionuclides in this particular waste form (surface contamination) were not reported in the PA
base-case inventory for this generator (NRF) and canister type (55-Ton), and thus were not analyzed in the PA
[see Table B-6 i the WAC (PLN-5546) for list of analyzed radionuclides by waste form for 55-ton canisters].
Therefore, they must be analyzed to confirm the inventones are within the bounds of the PA.

The individual inventortes of these mne radionuclides when compared to the total canster inventory (126 Ci) are
much less than 1% (see Table 3, column 4). Therefore, with the exception of H-3 (key radionuclide) the inventory
of these radionuclides are not reportable according to the WAC. Tritium is a key radionuclide and must be
reported if the activity 15 greater than 1 pCi. Because it 15 a key radionuclide, the dose contribution of H-3 1s
accounted for by RHINO. The inventory of the other radionuchides will not have an impact on the PA. To confirm
thus, the camster inventones were compared to the total PA base case mnventories of all waste forms. Table 3
shows that all nine radionuclides were reported in other waste streams (column 5). Column 6 shows the canister
inventories of the unanalyzed radionuclides are very small fractions of the total PA base-case mventory {column 2
<+ column 5). This confirms that the unanalyzed radionuclides in canister ECF-05-18-105 will not impact the PA.

Table 3. Unanalvzed radionuclides in waste catister ECF-05-18-105 with half-lives greater than one year.
3 4 3 [ 7

1 2
PRadionuclide Total PA Baze Canister Radionuclide
Canister Inventory as % of Case Inventory Inventory as % of Total PA
Inventory | Waste Total Canister All Waste Forms Base Case Inventory All Phase Scresned
Radiomuclide {Ci) Form® Inventory” (Ci) Waste Formis (Col 2/Col 3) in the PA
Eu-132 1.0434E-04 5C 829E-07% 4 14E+00 2 52E-05% m
Eu-134 23512E-06 5C 1 87E-06% 1.56E+01 151E-05% m
Eu-133 5.0345E-07 5C 4.01E-07% 1.65E+00 31.06E-05% m
H3 25TTIE-06 5C 2.03E-06% 1.99E+03 1.30E-07% Retained
Ra-12% 3.0968E-13 8C 246E-13% 2.2BE-07 1.36E-04%% o
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Sm-147 2.6522E-15 sC 211E-15% 1.38E-10 1.92E-03% 1
Th-228 2 3769E-09 5C 6.81E-09% 2.02E-04 4 25E-03% m
Th-22% 0. 8316E-13 5C T.81E-13% 5.335E-08 1.84E-03% o
Th-230 1.0677E-13 5C 3.48E-14% 4.093E-08 2.17E-04% o

a AWM= Activated Metal, 3C = surface contamination
b. Based on a total canister inventory of 126 Ci (from RHINO).
NA = Not Applicable. Not included in any base case PA waste streams.

Non-system Radionuclides

Figure 1 shows waste camster ECF-05-18-105 contains one non-system radionuclide (Nd-144). Non-system
radionuclides are not included in the RHINO database typically because they have very short or very long half-
lives. Table 4 shows radionuclide Nd-144 1s listed as both an activated metal (AM) waste form and surface
contamination (SC) in canister ECF-05-18-105. Nd-144 1s a non-system radionuclide because of its very long half-
life. The long half-life coupled with the very small inventories (<< 1E-22 Ci) indicate Nd-144 will not have an
impact on the PA

Table 4. Non-system radionuclides in waste camster ECF-05-18-105.

Camister Inventory Waste Half-Life

Radionuclide (C1) Form® (yr)
Nd-144 3.29E-24 sC 23E+15
Nd-144 1.69E-23 AM 2.3E+15

a  AM= Activated Metzl, SC = surface contamination

Summary

The radionuclide inventory of waste canister ECF-05-18-105 has been evaluated with respect to potential impacts
on the PA. Based on the evaluation, impacts to the PA are small and within the bounds of the PA. Therefore, the
proposed canister 1s deemed acceptable for disposal.

References

DOE-ID, 2018, “Performance Assessment for the INL Remote-Handled Low-Level Waste Disposal Facility,”
DOE/D-11421, Revision 2, U.S. Department of Energy, Idaho Operations Office, February 2018.

PLN-5446, 2022, “Waste Acceptance Criteria for the Remote-Handled Low-Level Waste Disposal Facality,”
Revision 2, Idaho National Laboratory, December 2022

Appendix A
149



\_‘im doha Maticnal Lsboriory

FRIM-2545
0B/13118 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY Page 10 of 11
Jonathan Jacobson O&m Qac#é«wrz- 121672023
PrintType Name Slgnm‘{u'e Date
Originator/ FDE Ornginator FDE
A R_Prather A L Piathen 12/5/23
Print Type Name Signature Date
System Engineer/SE System Engineer/SE
A. Jeff Sondrup »'” e 12/06/2023
Print/Type Name | | |] Signature Date
PA/CA SME PA/CA SME
Paul A. Velasquez @%— \/W 12/06/2023
PrintType Name N Bignature Date
Waste Management"WhMP Waste Management/ '\.\"MI'
Tim Arsenault o s dstielt 12/6/23
Print Type Name Bignature Date

Nuclear Facility Manger™WFM

Nuclear Facility Manger/™WEFM

Appendix A

150



FRIM-2545

m doha Maticnal Lsboriory

06113118 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY

Section ITI, Special Analysis, SA (If Required in Section I or IT)

PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?

41247 Rev

Page 11 of 11

Yes O No O

Comments:
PrintType Name Bignature Date
Originator FDS Originator FDS
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print/Type Name Signature Date
PA/CA SME PA/CA SME
Print Type Name Signature Date
Waste Management WhP Waste Management "WMP
Print Type Name Signature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/™WEFM
Print' Type Name Signature Date
DOE/ID Eepresentative DOE/D Eepresentative

Appendix A

151



Inohs Nitional Loborgiory

41247 Ran 00
FRM-2545
0611318 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY Page 1 of 11

UDQE Tracking No.: UDQE-RHLLW-085
Subject: Canister ECF-01-21-105 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessmeant (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-01-21-105 is a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NRF). Prior to shipment the waste canister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the canister for acceptance. Canister
ECF-01-21-105 was flagged by RHINO based on the following mventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA check 9 was flagged by RHINO because the cumulative inventory of 17 radionuchides (Ac-227, Ce-142,
Cm-245, Cm-246, HE-178m, Ir-192m_ La-137, Np-237, Pt-193, Pu-238, Ra-226, Ra-228, Rb-87, Th-229,
Th-232, U-234 and U-236) with half-lives greater than 1 year exceed the PA base case inventones for this
specific generator (NRF), waste form (activated metals with surface contanumnated debris) and camister type
(35-Ton). The cumulative inventory includes the mventory of previously emplaced canisters plus the proposed
canister. Fifteen of the 17 radionuchides are considered “non-key™ radionuclides because they were screenad out
of the all-pathway dose calculation during preparation of the PA. The non-key radionuclides must be evaluated
to determine if the increased inventory (above the PA base case) would have resulted in the radionuclide not
being screened out during completion of the PA. The two key radionuclides (Np-237 and U-234) are addressed
under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Key Radionuclides Only)
PA check 10 was flagged by RHINO because the cumulative inventory of two key radionuclides
(Np-237 and U-234) exceed the PA base-case mventory for this specific generator (NRF), waste form (activated
metals with surface contaminated debris) and canister type (55-Ton). The cumulative mventory includes the
inventory of previously emplaced canisters plus the proposed canister. The mventory of these two key
radionuclides must be evaluated to determine if the increased inventory and accompanying dose is within the
bounds of the PA_

PA Check 12: Non-system/UnanalyzedNon-exempt Nuclides Check
This flag was checked by RHINO because nine unanalyzed radionuclides with half-lives greater than 1 year, and
one non-system/non-exempt radionuclide were 1dentified by RHINO in waste canister ECF-01-21-105. These
must be evaluated to confirm the inventories will not impact the conclusions of the PA.

Exceadance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, 1t 1s determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA, the proposed canister may be approved for
disposal.
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Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
been previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes 00 No E

Comiments:

2. Does the proposed activitv/new information/'discovery potentially result in an increased effective dose fram the
disposal facility that weuld challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of swrrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s Construction af a new facility near the RHLLW Disposal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No E

Comments: NA

3. Does the proposed activitv/'new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes O No H

Comments: NA

4. Doss the proposed activitv/new information/discovery involve a change fo the Waste Acceptance Criteria (WAC)
Jfrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes 00 No HE
Comments: NA

3. Does the proposed activitv/new information/discovery involve a change inputs or assumptions of the most recent
P4 or approved S4?

Yes © No O

Comments: Caruster ECF-01-21-105 was flagged by RHINO while performing PA checks of the waste camster

inventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the

bounds of the approved PA, or will not impact the conclusions of the PA.

6. Does the proposed activitv/'new information/discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved SA,
approved UDQE, or assaciated closure plan (PLN-3503)7

Yes 00 No H
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Comments: NA

7. Does the proposed activitv/new information/'discovery invelve a test or experiment not described or analyzed in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-5503)?

Yes 00 No H
Comments: NA

8. Does the proposed activitv/new information/'discovery involve any analvtical errors, omissions, or deficiencies in
the most recent PA, approved S4, approved UDQE, or associated closure plan (PLN-5503)7

Yes [0 No H
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yes O No E
Comments: NA

NOTE: Ifall questions abave are answered “No, " then obtain signatures and implement proposed change. If
any of the questions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or posttive?
Negative [ Positive &
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE H Special Analysis [

Kira Overin Aava Overct 1/10/2024
PrintType Name Signature Date
Originator/FDS Originater FDS A
Tim Arsenault Tamothy Araenacd 1/10/2024
PrintType Name /Signature D
Approver/INFM Approver/NFM ate
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Section IL, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/new information/discavery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the PA or
considered in the CA)?

Yes O No H

Comments:

2. Does the proposed activity/new information/'discovery result in the PA performance objective being exceeded?
Yes [0 No X

Comments:

3. Would the proposed activitwnew information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No X

Comments:

4. Would the proposed activiti'new information/discovery result in a change to DAS conditions or limitations?
Yes O No HE

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives af DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes [0 No X
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),

as required

This explanation contains an evaluation of flagged PA checks 9, 10 and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-01-21-105. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RHINO are contained below.
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Figure 1. PA Check output screen from RHINO for waste canister ECF-01-21-105.
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PA Check 9

Waste camister ECF-01-21-105 contains 17 radionuclides whose cumulative inventories (includes placed canisters
+ the proposed canister) exceed the PA base-case inventories for this generator (NRF), canister type (55-Ton) and
waste form (combined activated metals with surface contaminated debris) (see Figure 1). Of'the 17 radionuclides,
15 (Ac-227, Ce-142, Cm-245, Cm-246, Hf-178m, Ir-192m_ La-137, Pt-193, Pu-238, Ra-226, Ra-228, Rb-87,
Th-229, Th-232, and U-236) are considered “non-key™ radionuclides because they were screened out of the all-
pathways dose calculation during preparation of the PA. The cumulative inventories of these radionuclides will be
evaluated to determine 1f the increased inventory (above the PA base case) would have resulted in the
radionuclides not being screened out during preparation of the PA. The two key radionuclides (Np-237 and U-234)
are evaluated under PA Check 10 (see below). Radionuclides that were flagged by PA Checks 9 and 10 that are
not in camister ECF-01-21-105 (see Figure 1, last column of PA Checks 9 & 10, Canister Contribution = 0) were
evaluated under a previous UDQE and do not need to be evaluated here.

Camster ECF-01-21-105 contains four non-key radionuclides that exceed the PA base case inventory: Cm-243,
and Cm-246 (screened during Phase IT), and Pu-238 and U-236 (screened duning Phase IIT). Table 1 shows that the
new cumulative inventories of the 4 non-key radionuclides would still be screened out using the Phase IT and ITT
screening criteria of the PA. This was done by calculating the cumulative inventory of each radionuclide as a
percentage of the maximum allowable inventory allowed by the PA Phase IT and III screenings. For this
calculation the mventory of all placed camsters plus the proposed canister (ECF-01-21-103) was added to the total
PA base case inventory. This is conservative because the PA base case inventories likely include some of the
nventory in the placed and proposed camsters. The screenings are done on the total facility inventory and are
independent of generator, canister type and waste form.

The maximum allowable inventory allowed by the Phase IT screeming (Imaxir) was calculated using the following

equation:

ci o4 (*5) -
I?’?‘i‘.ﬁx;;l- (J;J ~ NCRP Screening Dose; (%J (Equatmn lj
where:

0.4 mrem/yr = PA Phase IT screening dose standard (1/10% the allowable 40 CFR 141 drirnking water dose for
beta-gamma emitters). This assumes the entire inventory 1s leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci) (see DOE/ID-11421, Table 2-26).

The maximum allowable inventory allowed by the Phase III screening (Imax;y;,) was calculated using the
following equation:

Tmaxy,, (Ci) = 0.4 (m;:m) X D—j; A(J.E;L} (Equation 2
iyr

where:
0.4 mrem/yr = PA Phase III screening doze standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Ip4; = total PA base case inventory of radionuclide 1 (see DOE/ID-11421, Table 2-29)
Dy = PA Phase III screening dose for radionuclide 1 based on total PA base case inventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of canister ECF-01-21-103
(column 3) and the total PA base case inventory (column 4) are conservatively summed together for each non-key
radionuclide, the totals (column 5) are fractions of the maximum allowable Phase IT and Phase III screeming
inventories (column 7) and would still be screened out. Therefore, the inventories of the non-key radionuclides m
ECF-01-21-105 are within the bounds of the PA_
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Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.
1| 2 | 3 | 4 | 5 | 6 | 7 | g
Fadiomuclides Screened During PA Phase IT Screeming
Projected
Cumulative PA Base Caze +
Projactad Total PA Base Caza| Inventory after Projected Cumulative
Cumulative Inventory (A1l Placement of Trvventory after
Inventory (renerators, ECF-01-21-105+| PAPhaseIl Placament of
ECF-01-21-105 | (Placed + ECF- | Camsters, Waste | Totzl PA Base |NCEP Screenmz| IMax Allowable |ECF-01-21-105 25 %0 of |
Mon-Key Irrventory 01-21-10%) Fomms) Caze hventory Factor Phasa IT Screaning (Max Allowable Phasa 1T
Radicmelide (Ciy (Cir (CiF (Cols 3+4) (D) |  (morem/CiF | Invemtory (Ciyr)® | Sereening Tnventory
Cm-245 1.7624E-10 2.BIZ0E-07 328E-07 8.12E-07 629E+HM4 636E-06 12.8%
Cm-246 TO4TEE-11 1.137RE-07 331E07 4 63E-07 3.00E+4 1.33E-05 3.50%
Radionuclides Screened During PA Phase IIT Screening
Projected
Curnulativa PA Base Case +
Projectad Total PA Base Caze| Inventory after Projected Cumolative
Cumulative Inventory (All Placement of Inventory after
Inventory Cranarators, ECF-01-21-105 + Placamant of
ECF-01-21-105 (Placed + Canisters, Wazts | Total PA Baze PA Phass ITT Ifzx Allowable |ECF-01-21-105 2= %0 of
Eey Irrventory ECF-01-21-103) Formmsz) Caze nventory | Bereening Doze | Phase 1T Screenme | Max Allowable Phaza
Radicmelide (Cir (Cir (Cif (Cols 3+4) (C) | (mremArF | Taventory (Cifve) | I Screening Inventory
Pu-138 I.E283E-06 1.3398E-03 363E-01 3.70E-01 25TE0Z 3.7IE00 6.45%
17-236 T.7404E-12 1.6837E-06 3.B3E-05 6.05E-05 1.04E-02 2126E-03 167%
a. Inventory of activated metal and surface contammated debris.
b. Table 2-14, RHLLW Performance Aszessment (DOE-ID 2018).
c.  Table 2-26, RHLL'W Performance Asseszment (DOE-ID 2018).
d Jmioy from Equation 1 above.
2. Table 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses = 1E-40 mrem/yT are assimed = 1E-40 mrem/yr.
f It from Equation 2 above.
PA Check 10

Camster ECF-01-21-105 contains two key radionuclides (Np-237 and U-234) whose cumulative inventory
(includes placed + proposed canister) exceeds the PA base-case inventory for this generator (NRF), canister type
(55-Ton) and waste form (combined activated metals with surface contaminated debris) (see Figure 1). These key
radionuclides were not screened out during preparation of the PA and their contributions are included in the
RHINO all-pathway dose calculation and other performance measures.

It 15 allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory for a
specific generator/canister/waste form so long as the impact of the proposed cumulative inventory i1s within the
bounds of the PA. This is demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed camster. Table 2 shows the impact on PA performance measures from placement of
canister ECF-01-21-105. The projected all-pathway dose after disposal of canister ECF-01-21-105 would increase
by 0.0000006% for the compliance period and 0.09% for the post-compliance period. These are very small
increases and the all-pathways dose after disposal of ECF-01-21-105 1s sigmficantly less than the PA limit of 25
mrem/vr from DOE Order 435.1-1. The increases in other performance measures are also very small with the
exception of the air-pathway dose increase of 8.5%. The increase 1n the air pathway dose 1s due to other
radionuclides (C-14, H-3, and [-129) whose cumulative inventories are less than the PA base case values. Thus,
this evaluation shows that although the cumulative inventories of Np-237 and U-234 would exceed the PA base
case mventory for this generator/canister/waste form, the total inventory after disposal of canister ECF-01-21-105
1s within the bounds of the PA.
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Table 2. Impact on performance measures from placement of canister ECF-01-21-105.
1 2 3 4 5 ] ]
Placed Canisters +
Proposed Canmister | Proposad Camister | % Increase in All Pathways
Project ECF-01-21-1 ECF-01-21-103 Dose Aftar Placement of
Performance Measure Period Units Limit | PA Limit (mrem/yr) {mrem/yr) ECF-01-21-105

All Patirwvays Dose Compliance ey 1 43 B203E-13 1.354E-04 0.0000006%

Al Pattarys Doss Post-Compliance | mrem'yr 125 23 6.831E-05 7.8R4E-02 0.09%
Betz-Gamma DE Compliance mram/yr | 016 4 3.824E-13 9 616E-05 0.0000006%
Beta-Gamma DE Post-Compliance | mrem’yr 24 4 2.756E-05 3.597E-02 0.05%

Ra-216718 Compliance pCiL 0.2 3 1.013E-41 2.175E-32 0.00000003%
Ra-226228 Post-Compliance | pCil 23 5 9.979E-11 2 030E-06 0.005%
Gross Alpha Compliance pCiL 06 15 1.628E-37 4.320E-30 0.000004%
Grozs Alpha Post-Compliance | pCiL 73 13 1348E-10 6.335E-06 0.004%
Beta-Gaumz ED Compliance wrem’yr | 0.16 4 1.186E-13 5.261E-05 0.0000006%
Eeta-Gamma ED Post-Comnpliance | mwam'yr 2 4 1991E-05 3.062E-02 0.07%
Urznium Compliance ugL 1.2 30 1 464E-34 8.7R0E-28 0.00002%
Urzniuzm Post-Compliance | uzL 15 30 2.415E-08 1.671E-05 0.14%
Totruder Compliance mramyT 20 100 1.167E-03 1.420E-01 0.85%
Alr Patiay Compliance | wramir | 04 10 8.294E-06 1.054E-04 8.54%
PA Check 12

Unanalvzed Radionuclides with Half-lives Greater than 1 Year

Figure 1 shows waste canister ECF-01-21-105 contains nine unanalyzed radionuclides with half-lives greater than
one vear. These radionuclides in this particular waste form (surface contamination) were not reported in the PA
base-case inventory for this generator (NRF) and canister type (55-Ton), and thus were not analyzed in the PA
[see Table B-6 in the WAC (PLN-5546) for list of analyzed radionuclides by waste form for 55-ton carusters].
Therefore, they must be analyzed to confirm the inventories are within the bounds of the PA

The individual inventories of these nine radionuclides when compared to the total camister inventory (161 Ci) are
much less than 1% (see Table 3, column 4). Therefore, with the exception of H-3 (key radionuclide) the inventory
of these radionuclides are not reportable according to the WAC. Tritium is a key radionuclide and must be
reported if the activity 1s greater than 1 pCi. Because it 15 a key radionuclide, the dose contribution of H-3 1s
accounted for by RHINO. The inventory of the other radionuclhides will not have an impact on the PA. To confirm
this, the camster inventones were compared to the total PA base case mventories of all waste forms. Table 3
shows that all nine radionuclides were reported in other waste streams (column 5). Column 6 shows the canister
inventories of the unanalyzed radionuclides are very small fractions of the total PA base-case mventory (column 2
-+ column 5). This confirms that the unanalyzed radionuclides in canister ECF-01-21-105 will not impact the PA.
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Table 3. Unanalyzed radionuclides in waste canister ECF-01-21-105 with half-lives greater than one year.
1 2 3 9 3 i 7
Eadionuclide Total PA Base Canister Radionuclide
Canister Inventory as %5 of | Case Inventory Inventory as %s of Total PA
Inventory Waste Taotal Canister All Waste Forms Basze Case Inventory All Phase Screened
Radionuclide (Ci) Form? Inventory® (Ci) Waste Forms (Col 2/Col 5) in the PA
Eu-132 1.0434E-06 3 649E-07 4 14E+00 232E-03 I
Eu-134 3.1018E-06 ] 193E-086 1.36E+01 195E-03 I
Eu-135 3.4733E07 3 528E-07 1.65E+00 5. 14E-03 II
H-3 3.3937E-08 E 211E-06 1.99E+03 1.71EG7 Fetamad
Fa-228 3.43534E-13 H 21.14E-13 223E07 1.51E-04 I
Sm-147 215822E-15 3 1.B6E-13 1.33E-10 Z16E-03 I
Th-228 5.3846E-00 ] 6.14E-09 202E-04 4 83E-03 Im
Th-229 1.074E-12 ] 6.68E-13 333E08 201E-03 il
Th-230 1.1663E-13 3 T26E-14 493E-08 23TE-4 il

a AM = Activated Metal, SC = surface contamination
b. Based on a total canister mnventory of 126 Ci (from EHINOD).
NA = Not Applicable. Not included in any base case PA waste streams.

Non-system Radionuclides

Figure 1 shows waste canister ECF-01-21-105 contains one non-system radionuclide (Nd-144). Won-system
radionuclides are not included in the RHINO database typically because they have very short or very long half-
lives. Table 4 shows radionuclide Nd-144 15 listed as both an activated metal (AM) waste form and surface
contamination (SC) th canister ECF-01-21-105. Nd-144 1s a non-system radionuclide because of its very long half-
life. The long half-life coupled with the very small inventories (< 1E-22 C1) indicate Nd-144 will not have an
impact on the PA

Table 4. Non-system radionuclides in waste canister ECF-01-21-105.

Canister Inventory Waste Half-Life

Radionuclide (C1) Form® (vr)
Nd-144 3. 78E-24 S 2 3E+15
Nd-144 1.89E-23 A 23E+15

a  AM= Activated Metzl, SC = surface contamination

Summary

The radionuclide inventory of waste canister ECF-01-21-105 has been evaluated with respect to potential impacts
on the PA. Based on the evaluation, impacts to the PA are small and within the bounds of the PA. Therefore, the
proposed canister 15 deemed acceptable for disposal.

References

DOE-ID, 2018, “Performance Assessment for the INL Remote-Handled Low-Level Waste Disposal Facility,”
DOE/D-11421, Revision 2, U.S. Department of Energy, Idaho Operations Office, February 2018.

PLN-5446, 2022, “Waste Acceptance Criteria for the Remote-Handled Low-Level Waste Disposal Facility,”
Revision 2, [daho National Laboratory, December 2022
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System Engineer/SE System Engineer/SE
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A Jeff Sondrup A - 01/10/2024
Print'Type Name [ ] |ll Signature Date
PA/CA SME =~ PA/CA SME
Paul A Velasquez 1/10/2023
PrintType Name nature Date
Waste Management"WhMP Waste Management WhMP
Tim Arsenault T oinelhe icencedt 1/10/2024
Print'Type Name / Bignature Date

Nuclear Facility Manger/WEFM Nuclear Facility Manger/INFM
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Yes O No O

Comments:
Print'Type Name Bignature Date
Originator/ FDE Originator FDE
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print'Type Name Signature Date
PA/CA SME PA/CA SME
Print'Type Name Signature Date
Waste Management"WMP Waste Management WhMP
PrintType Name Signature Date
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UDQE Tracking No.: UDQE-RHLLW-086

Subject: Use of heaters on vault shield plugs during waste emplacement operations

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste emplacements in wintertime at the RHLLW Dhsposal Facility require snow to be removed from vault shield
plug (VSP) surfaces in the work area. Often there is a layer of frost and/or ice on the VSPs below the snow that 15
problematic and makes 1t difficult to safely perform waste emplacement operations. Aggressive chipping and
scraping can remove some ice, but this activity risks damaging the concrete and does not completely remove the
hazard and alleviate the risk.

In 2019 at the commencement of disposal operations, use of a heat blanket or heater to melt the ice and create a safer
working environment was considered (UDQE-RHLLW-020). Tt was postulated that this could cause rapid heating of
the concrete and temperature gradients that could potentially increase spalling and affect the longevity of the V&Ps.
At that time, the facility decided that heating would not be used and a full evaluation was not performed. However,
hazardous conditions caused by the ice and increased safety concerns have made it necessary to revisit the issue.

It is how proposed that an Allmand Maxi-Heat mobile diesel heater (or similar type equipment) be used to melt the
ice prior to waste emplacements. It 15 believed this methodology can be used to alleviate safety concemns and avoid
undue damage to the concrete. The purpose of this UDQE is to evaluate this claim.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitvmew information/'discovery involve a change to the disposal facilitv from what has
heen previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes O No E

Comments:

2. Does the proposed activitv/new information/'discovery potentially result in an increased effective dose fram the
disposal facility that weuld challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts af sirrounding facilities) or otherwise have the
potential to impact the CA?

o Change to the site use plan or end state document

s Construction of a new facility near the RHLLW Disposal Facility with the potential to impact perched water

s (A inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No

Comiments:

3. Does the proposed activitv/new information/'discovery invelve a change to the disposal process or procedures
Jfrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes O No

Comiments:
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4. Does the proposed activitv/mew information/discovery imvolve a change to the Waste Acceptance Criteria (TWAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes 00 No H
Comments:

5. Does the proposed activitv'new infarmation/discovery involve a change inputs or assumptions of the most recent
PA or approved 547

Yes O No E
Comments:

6. Does the proposed activitv'mew information/discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved S4,
approved UDQE, or associated closure plan (PLN-3503)?

Yes [0 No E

Comiments:

7. Does the proposed activitvw/new information/discovery involve a fest or experiment not described or analvzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-5503)?

Yes [0 No E

Comments:

8. Does the proposed activitv/new information/'discovery involve any analvtical errors, amissions, or deficiencies in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-5503)7

Yes 00 No E

Comments:

9. Do other considerations warrant development of an evaluation or special analysis?
Yes & Ne O

Comments: The use of heaters to remove ice and snow from the vault tops 1s proposed as noted 1n the Description of
Proposed Change. The use of heaters must be evaluated to address concerns that their use could
negatively impact the longevity of the VSPs.

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. I
any af the questions above are answered “Yes, ” then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or positive?

Negative [ Positive [
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Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE E Special Analysis [

Jonathan Jacobson Qﬁm gwéu& 2/8/2024
Print/ Type Name & Signafire Date
OriginatorFDS Originator/FDS 2
Tim Arsenault Tanethy Areenacl- 2/8/2024
PrintType Name g Signature D
Approver/INFM Approver/NFM ate
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Section IL, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/new information/discavery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the PA or
considered in the CA)?

Yes O No H
Comments:

2. Does the proposed activity/new information/discovery result in the PA performance objective being exceeded?
Yes 0 No E
Comments:

3. Would the proposead activitwnew information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes [0 No H
Comments:

4. Would the proposed activiti'new information/discovery result in a change to DAS conditions or limitations?
Yes O No H
Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes 0 No H
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

Explanation:

Allmand Maxi-Heat mobile diesel-fueled heaters are designed to provide heat in harsh environments with two
independently operating burners that provide up to 1M BTUs of heat. The UDQE prepared previously for this type
of activity (ref UDQE-RHLLW-020) referenced information from the owner’s manual of a diesel-powered heater.
Although the information was accurate regarding the capabilities of the heater and recogmized the potential for
damage to the VSP if the concrete was heated too rapidly or to too high a temperature, a test was not completed to
document actual temperatures. As a result, a test was conducted to determine the rise in concrete temperature
during application of the heater.
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The heater (see Figure 1) was placed on an outdoor concrete pad (not a VSP) and operated for seven continuous
hours. The heater in the figure 1 not the exact model that was used for the test, but is the same brand with the
same specifications and capabilities as the one in the image. The test began at 8:00 am. on 12/7/23. The ambient
air temperature (23 °F) and temperature of the concrete at four locations (42 °F) was measured prior to application
of the heat and each hour afterward. Concrete temperatures were measured with an Omega X-series Type K
thermocouple datalogger/thermometer. Concrete blankets were placed over the heater exit hoses/trunks (2) (see
Figure 1) and the concrete surface to trap as much heat as possible. The blankets remained in place for the duration
of the test. Location 1 was at the point near the trunk exits. Locations 2, 3 and 4 were approximately 3 to 5 feet
from location 1. The uninsulated hose/'trunks were approximately 15 and 20 feet long. The maximum flow rate of
the heater 1s 3530 cfim, and the dampers were set at 2.6 out of a maximum of 4 (fully open) corresponding to the
flow rate of 2290 cfin. If the exit air temperature reaches the maximum trip point of 230 °F, the fan will continue
to run, but the burner will shut down until the exit air temperature reaches 170 °F.

— .

Figure 1: Example of Allmand Maxi-Heat mobile diesel-fueled heater.
Table 1 shows the ambient air temperature and the concrete temperature at four different locations on the concrete.
Table 1. Air temperatures (°F) during heat test.

Ambient Location 1

Time Temperature | (near trunk exif) | Location 2 Location 3 Location 4
0800 23 42 42 42 42
0500 28 59.1 40.2 291 28.7
1000 34 784 57 41.8 32
1100 36 99.6 53.7 61.3 57.5
1200 37 101.8 67 67.1 66.8
1300 39 102.2 70.2 74 78.2
1400 40 100.8 71 56.2 77.1
1500 44 108.5 75.5 82 75.8

The code that governs design of nuclear concrete structures (ACI 349) allows for concrete surface temperatures to
reach 150°F for the overall structure and 200°F for local hotspots for long term thermal loads. For short term loads
such as heating the concrete to melt snow and ice, the code allows temperatures to be 350°F at the surface.
Because this concrete 15 expected to have a much greater design life than typical concrete structures, limiting
thermal cycling to the long-term requirement 1s conservative. TEV-3774 also presents data that at temperatures up
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to 220°F the strength of modem concrete mixes 1s reduced by less than 5%. At the code limit of 150°F there 1s no
long-term property degradation of the concrete. TEV-3774 also presents data that shows heating rates of less than
2°C/min or 3.6°F/min, the risk of surface damage is negligible. The maximum temperature shown on the above
test was 108.5°F with a maximum heating rate of 0.35°F/min. These are well below the prescribed limits in order
to not cause any concrete damage.

Conclusion

Use of the Allmand Maxs-Heat mobile diesel-fueled heater (or similar type equipment) 1s acceptable for heating
V5Ps to remove snow and ice and minimize safety concerns as part of waste camister emplacement operations,
provided the heater 1s operated in a manner similar to the testing described in this UDQE. The heater should be
used as needed, and only operated for the amount of time required to provide a safe working surface as determined
by the shift supervisor (or designee).

References

TEV-3774, “Evaluation of Elevated Temperature Effacts on the HFEF Structure from the Blister Anneal Furnace,”™
TEV-3774, Reviston 0, Idaho National Laboratory, June 2021.
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UDQE Tracking No.: UDQE-RHLLW-087
Subject: Canister ECF-01-21-103 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOEAID-11422) are not impacted

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-01-21-103 1s a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NREF). Prior to shipment the waste camister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the camister for acceptance. Canister
ECF-01-21-103 was flagged by RHINO based on the following inventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA check 9 was flagged by RHINO because the cumulative inventory of 17 radionuclides (Ac-227, Ce-142,
Cm-245, Cm-246, Hf-178m, Ir-192m, La-137, Np-237, Pt-193, Pu-238, Ra-226, Ra-228, Eb-87, Th-229,
Th-232, U-234 and U-236) with half-lives greater than 1 vear exceed the PA base case inventonies for this
specific generator (NRF), waste form (activated metals with surface contaminated debris) and canister type
(55-Ton). The cumulative mventory includes the inventory of previously emplaced camsters plus the proposed
canister. Fifteen of the 17 radionuclides are considered “non-key™ radionuclides because they were screened out
of the all-pathway dose calculation during preparation of the PA. The non-key radionuclides must be evaluated
to determine if the increased inventory (above the PA base case) would have resulted 1n the radionuclide not
being screened out during completion of the PA. The two key radionuclides (Np-237 and 1U-234) are addressed
under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Kev Radionuclides Only)
PA check 10 was flagged by RHINO because the cumulative inventory of two key radionuclides
(Np-237 and U-234) exceed the PA base-case mventory for this specific generator (NRF), waste form (activated
metals with surface contaminated debris) and canister type (55-Ton). The cumulative inventory includes the
inventory of previously emplaced canisters plus the proposed camster. The inventory of these two key
radionuclides must be evaluated to determine if the increased inventory and accompanying dose is within the
bounds of the PA_

PA Check 11: Administrative 10% Canister Inventory Check (Key Radionuclides Only)
This flag was checked by RHINO because the canister inventory of one radionuclide (Mo-93) exceeds the 10%
threshold level of the PA base-case inventory for this generator, waste form and canister type. A threshold of
10%% was selected by considering the total number of waste disposal vaults, the variance in expected container
radionuclide mventory levels, and other pathway-specific considerations presented in INL (2018). According to
INL (2018), if a single container exceeds 10% of the radionuclide-specific base-case inventory modeled in the
PA for a specific generator, waste form, and canister type, the container will be flagged for further review to
determine if the canister inventory 1s an anomalous occurrence or indicative of a change in waste generation
rates. This check 1s performed for the 18 key radionuclides listed in Table 18 of INL (2018) that were analyzed
in the PA for the groundwater, air and intruder pathways.

PA Check 12: Non-system/Unanalyzed/Non-exempt Nuclides Check
This flag was checked by RHINO because 16 unanalyzed radionuclides with half-lives greater than 1 vear, and
two non-system/non-exempt radionuclides were identified by RHINO in waste camister ECF-01-21-103. These
must be evaluated to confirm the inventories will not impact the conclusions of the PA.

Exceadance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, 1t 15 determined the inventory levels (both
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canister and cumulative) are within the bounds of the approved PA, the proposed canister may be approved for
disposal

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
hean previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes 00 Ne H

Comiments:

2. Does the proposed activitv/mew information/'discovery potentially result in an increased effective dose from the
disposal facility that weuld challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution fo the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s (Construction of a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No H
Conments: NA

3. Does the proposed activity/new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the mast recent PA, approved 54, or approved UDQE?

Yes O No H
Conments: NA

4. Does the proposed activitv/new informatiow/'discavery involve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes 00 No H
Conments: NA

3. Does the proposed activity/new information/discovery involve a change inputs or assumptions of the mast recent
PA or approved S4?

Yes B No O

Comments: Camster ECF-01-21-103 was flagged by RHINO while performing PA checks of the waste camister
inventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the
bounds of the approved PA, or will not unpact the conclusions of the PA.

6. Does the proposed activitv/new information/discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved SA4,
approved UDQE, or associated closure plan (PLN-3503)7

Yes O Ne X
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Comments: NA

7. Does the proposed activity/new information/'discovery involve a test or experiment not described or analyzed in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Comments: NA

Yes O No H

8. Does the proposed activity/mew information/'discovery involve any analvtical errors, omissions, or deficiencies in
the most recent PA, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Comments: NA

Yes 0 No A

9. Do other considerations warrant development of an evaluation or special analysis?

Comments: NA

YesO Ne H

NOTE: If all questions abave are answered “No, " then obtain signatures and implement proposed change. If
any of the guestions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?

Negative [ Positive [

Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?

No 0 TUDQE K Special Analysis [

Kira Overin Ana Ouvercn 1/31/2024
PrintType Name Signature D
Originator/FDS Originator/FDS ate
Tim Arsenault Tanethey Araenact 2/1/2024
PrintType Name / Signature Date
Approver/NFM Approver/NFM
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)

Evaluation:

1. Is the propased activity/new information/discovery autside the bounds of the approved P4 or CA (e.g., does
the proposed activity'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No E

Comments:

2. Does the proposed activity/new information'discovery result in the PA performance objective being exceedad?
Yes [0 No M

Comments:

3. Would the proposed activitv/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No K

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the ability of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes [0 No K
I “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),

as required

This explanation contains an evaluation of flagged PA checks 2, 10, 11 and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-01-21-103. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RHINO are contained below.
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Figure 1. PA Check output screen from RHINO for waste canister ECF-01-21-103.
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PA Check 9

Waste canister ECF-01-21-103 contains mne radionuclides whose cumulative inventories (includes placed
canisters + the proposed canister) exceed the PA base-case inventories for this generator (NREF), canister type (55-
Ton) and waste form (combined activated metals with surface contaminated debris) (see Figure 1). Ofthe 9
radionuclides, 7 (Ac-227, Cm-245, Cm-246, Hi-178m, Pt-193, Ra-226, and Th-232) are considered “non-key™
radionuclides because they were screened out of the all-pathways dose calculation during preparation of the PA.
The cumulative inventories of these radionuclides will be evaluated to determine 1f the increased inventory (above
the PA base case) would have resulted in the radionuclides not being screened out during preparation of the PA_
The two key radionuclides (Np-237, and U-234) are evaluated under PA Check 10 (see below). Radionuclides that
were flagged by PA Checks 9 and 10 that are not in canister ECF-01-21-103 (see Figure 1, last column of PA
Checks 9 & 10, Canister Coniribution = 0) were evaluated under a previous UDQE and do not need to be
evaluated here.

Camster ECF-01-21-103 contains mine non-key radionuclides that exceed the PA base case inventory. Six (Cm-
245, Cm-246, HE-178m, Pt-193, Ra-226, and Th-232) were screened during the Phase IT PA screening, and 3 (Ac-
227, Pu-238 and U- 236) were screened during Phase IIT PA screeming. Table 1 shows that the new cumulative
wnventories of the nine non-key radionuclides would still be screened out using the Phase IT and 1T screening
criteria of the PA_ This was done by calculating the cumulative inventory of each radionuclide as a percentage of
the maximum allowable inventory allowed by the PA Phase IT and ITT screemngs. For this calculation the
inventory of all placed canisters plus the proposed canister (ECF-01-21-103) was added to the total PA base case
wnventory. This is conservative because the PA base case inventonies likely include some of the inventory in the
placed and proposed camsters. The screenings are done on the fotal facility inventory and are independent of
generator, canister type and waste form.

The maximum allowable mventory allowed by the Phase II screening (Imasxir) was calculated using the following

equation:

o [:mram

Lt »r
Imaxﬂf [::WJ NCRP Scrsening Doss; (_sm) (Equatlon lj
where:

0.4 mrem/yr = PA Phase II screening dose standard (1/10® the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory is leached from the source in one vear.
NCRP Screening Dose Factor (mrem/Ci1) (see DOE/ID-11421, Table 2-26).

The maximum allowable inventory allowed by the Phase III screening (Irmax;;;,) was calculated using the
following equation:

Imeaxy, (C0) = 0. 4(m;im) X 1:-7:;}1["('52“) (Equation 2)

where:
0.4 mrem/yr = PA Phase III screening dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Iy = total PA base case mventory of radionuclide 1 (see DOE/ID-11421, Table 2-29)
Dy = PA Phase ITT screening dose for radionuclide 1 based on total PA base case inventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of canister ECF-01-21-103
(column 3) and the total PA base case inventory (column 4) are conservatively summed together for each non-key
radionuclide, the totals (column 5) are fractions of the maximum allowable Phase IT and Phase III screening
inventories (column 7) and would still be screened out except for Hf-178m. Thus, the inventories of the non-key
radionuclides in ECF-01-21-103 are withun the bounds of the PA with the pote-ntial exception of Hf-178m which 15
evaluated below.
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Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.
1 [ 2 ] 3 | 4 | 5 | 6 | 7 | 8
Badiomuclides Screened During PA Phase IT Screenimg
Projectad
Cumulativa PA Baze Caza +
Projactad Total PA Basa Casa| Inventory affer Projected Cumulative
Cumulative Inventory (411 Placernent of Tvventory after
Inventory (renerators, ECF-01-21-103 +| PAPhaseIl Placement of
ECF-01-21-103 | (Plzced + ECF- | Camisters, Waste | Tofzl PABase |NCEP Serseming| Max Allowable |ECF-01-21-108 a= % of
Mon-Key Irrventory 01-21-103) Fomms) Caze Inventory Factor Phasa II Sereening [Max Allowable Phase II
Radiormelids (Cip {Cir (CiF {Cols 344 (Ci) (mrem/Ciy | Inventory (Ciyr)! | Sersening Invantory
Crm-245 9.8593E-11 2. B359E-07 328E-07 8.12E-07 6.20E+04 636E-06 12.3%
Cm-246 19404E-11 1.1581E-07 3.51E-07 4 68E-07 3.00E+04 1.33E-05 3.51%
Hi178m 3. TS00E-0T 5 4B0E-06 4.01E-08 5.15E-06 925E+{M4 432E-06 120%
Pt-193 1.0026E-08 9.5723E-05 6.64E-04 760E-4 292E402 137E-02 55.5%
Faz-226 14364E-13 5.5562E-11 3.14E-11 8.70E-11 296E+)3 1.33E-06 0.006%
Th-232 2.1738E-18 3.0129E-08 248E-07 278E07 3 66E+D3 1.09E-06 25.5%
Radionuclides Screened During PA Phage IIT Screening
Projectad
Cumnlativa PA Basze Caza+
Projectad Total PA Base Case| Inventory after Projected Cumulative
Cumulative Inventory (All Placement of Tnvventory after
Inventory (Crenerators, ECF-01-21-103 + Placement of
ECF-01-21-103 (Placad + Canisters, Waste | Totzl PA Base PA Phaze ITT Max Allowable |ECF-01-21-103 as % of
Mon-Key Irventory ECF-01-21-103) Fomms) Caze Inventory | Sereenmg Dioze | Phase 1T Screenms | Max Allowzble Phase
Radiomuclide (Cip {Cir (CiF (Cols 3+4) (Ci) (mrem~TF Inventory (Cifvr)' | I Screening Inventory
Ac-227 1.2601E-12 29789E-07 3.76E-06 6.06E-06 1.00E-40 130E+34 2.62E-36%
Pu-238 1.3677E-06 1.3412E-02 3.68E-01 3.70E-01 257E02 5.73EH00 6.43%
U-238 43614E-12 1.6338E-06 3.88E-05 8.05E-03 1.04E-02 226E-02 2.67%

e oR

Inventory of activated metal and surface contaminated debris.

Table 2-14, RHLLW Performance Assessment (DOE-ID 2018).
Table 2-26, RHLL'W Performance Asseszment (DOE-ID 2018).
Tnersr: from Equation 1 above.
Takble 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses = 1E-40 mrem/v are assumed = 1E-40 mrem/yr.
Imepcny: from Equation 2 above.

Because the sum of the cumulative inventory and the PA base case inventory of Hf-178m exceeds the maximum
allowable Phase II screening inventory, the potential impacts of Hf-178m on the groundwater all-pathways dose
and the intruder dose were evaluated.

Impact of Hf-178m on the Groundwater All-Pathways Dose — Hf-178m was modeled using the PA Phase IIT

screening model. A hypothetical inventory of 1 Ci was simulated and the resulting dose was zero. For the PA
Phase III screening, all radionuclides that resulted 1n dose of zero were assigned a dose < 1E-40 mrem/yr. The low
dose occurs because HE-178m has a large sorption coefficient (450 mL/gm) and a relatively short half-life (31
years). If the Hf*178m dose from 1 Ci were 1E-40 mrem/yr, the maximum allowable Phase IIT inventory
according to Equation 2 would be 4E+39 Ci (0.4 mrem/vr x 1 CU/1E-40 mrem/yr).

Impact of Hf-178m on the Intruder Dose — The advertent intruder screening in the PA considered all
nuclides that failed the Phase II groundwater pathway screening. Based on the results in Table 1, the projected
eventual Hi-178m inventory would fail the PA Phase II screening. The impact of Hf-178m on the intruder

pathway was determined by modeling Hf-178m using the same RESEAD computer model (Version 7.2, Yu et al.
2016) used for the PA inadvertent intruder analysis and the same calculations documented in ECAR-2073 (2018).
The resulis show 1t would take 167,000 Ci of Hf-178m to cause an acute intruder dose of 500 mrem at 100 vears
(the PA total dose limmt), and 33,900 C1 of Hf-178m to cause a chronic intruder dose of 100 mrem/yr at 100 years
(the PA total dose linmt). 100 years is the time of maximum dose because 1t is assumed the facility will remain
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under institutional control for at least 100 years after closure. According to Figure 1, canister ECF-01-21-103
would increase the cumulative Hf-178m inventory in the facility to 5.15E-06 Ci which 1s approximately 6.5 trillion
times less than the maximum allowable.

Hf-178m Summary — Based on the groundwater all-pathways and intruder dose evaluation of Hf-178m,
Hf-178m will have no impact on the conclusions of the PA. Given the extreme unlikelihood that the facility
Hf-178m inventory could exceed the maximum allowable amounts calculated here for both the groundwater and
intruder pathways, if i3 not necessary to evaluate Hf-178m in fiture UDQESs when flagged by PA Checks 9 or 11.

PA Check 10

Camster ECF-01-21-103 contains two key radionuclides (Np-237 and U-234) whose cumulative mventory
(includes placed + proposed canister) exceeds the PA base-case inventory for this generator (NRF), canister type
(55-Ton) and waste form (combined activated metals with surface contaminated debris) (see Figure 1). These key
radionuclides were not screened out during preparation of the PA and their contributions are included in the
RHINO all-pathways dose calculation and other performance measures.

It 1s allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory for a
specific generator/camster/waste form so long as the impact of the proposed cumulative inventory 15 within the
bounds of the PA_ This is demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed canister. Table 2 shows the impact on PA performance measures from placement of
canister ECF-01-21-103. The projected all-pathways dose after disposal of canister ECF-01-21-103 would
increase by 0.00000004% for the compliance period and 0.08% for the post-compliance period. These are very
small increases and the all-pathways dose after disposal of ECF-01-21-103 15 significantly less than the PA limit
of 25 mrem/vr from DOE Order 435.1-1. The increases in other performance measures are also very small with the
exception of the intruder dose increase of 28 3% and the air-pathway dose increase of 4.9%. While the increase i
the intruder dose 1s relatively large for one cantister, it 1s still far less than the performance measure. The increase
1n the air pathway dose 1s due to other radionuclides (C-14, H-3, and I-129) whose cumulative inventories are less
than the PA base case values. Thus, this evaluation shows that although the cumulative mnventories of Np-237 and
U-234 would exceed the PA base case inventory for this generator/canister/waste form, the total inventory after
disposal of canister ECF-01-21-103 1s within the bounds of the PA

Table 2. Impact on performance measures from placement of canister ECF-01-21-103.

I 2 3 4 5 7 8 9
Proposed Canister Placed Camiztars + | % Increase m All-Pathways
Project ECF-01-21-103  |Proposed Canister ECF-| Dose After Placement of
Performance Measus Period Units | Limit |PA Limit (mrem/yr) 01-21-103 (rremiyr) ECF-01-21-103
All Patiovays Diose Compliance mram/yr 1 25 F004E-14 1.334E-04 0.00000004%
All Patiways Diose Post-Comphance | mwem/yr 125 25 6411E-05 7.8B4E-02 0.08%
EBeta-Gamma DE Compliance mram/yr 0.16 4 3351E-14 9.616E-03 0.00000004%
BetnGammaDE | Post-Complimce | mrsmiyr | 24 4 6.024E-04 5.59TE02 1.0%%

Ra-226/18 Complianca pCil 02 5 TI151E-42 2.175E-32 0.00000003%

Ba-226128 Post-Complhiance pCuL 15 5 BS6TE-11 2.030E-D6 0.004%

Gross Alpha Complince | pGIL | 06 15 2511E-37 4520E-30 0.000006%

Grosz Alpha Post-Compliance pCill 75 13 4.000E-10 6.335E-D6 0.006%
Beta-Gamma ED Compliance mram/yr 016 4 15944E-14 5.261E03 0.00000004%
Beta-Gamma ED Post-Compliance | mram/yr 2 4 1.826E-05 3.062E-02 0.06%

Uranium Compliance ugL 12 0 1364E-34 £.780E-28 0.00003%
Urenium Post-Compliance | ugL 15 30 1.887E-08 L671E05 0.11%
Intrudar Complianca mramyT 0 100 3.133E-02 1.734E-01 2207%
Air Pathway Compliance mram/yr 04 10 4923E-06 1L103E-04 4.6T%
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PA Check 11

Figure 1 shows PA Check 11 was flagged by RHINO because the activated metal (AM) inventory of one
radionuclide (Mo-93) in waste caruster ECF-01-21-103 exceeds 10% of the base case inventory evaluated in the
PA as AM in 55-Ton waste canisters from NRF. This check 1s only performed for key radionuclides. Mo-93 15 a
key radionuclide in the PA for the groundwater pathway. If a key radionuclide activity in a waste canister exceeds
a 10% threshold activity level for that generator, canister type, and waste stream, the canister 1s flagged for further
review according to the change control process to determine if the radionuclide inventory in the container being
evaluated 13 an anomalous occurrence or indicative of a change in waste generation rates. The camster was also

evaluated to determine if the ihventory of the radionuclide 15 within the bounds of the PA.

Table 3 shows the inventory of Mo-93 in camster ECF-01-21-103 exceeds the 10% criteria (12.4%). While this is
high for one canister, Table 3 shows that the inventory as a percentage of the total 20-year base case inventory of
AM for all generators 1s low (0.103%, see Column 7). Therefore, the inventory of the radionuclide as AM in
canister ECF-01-21-103 1s well within the bounds of the PA.

Table 3. Radionuchide inventories in camster ECF-01-21-103 that exceed the 10% criteria for AM in NRF 55-Ton
canisters compared to PA 20-vear base-case inventories of AM for all generators and canisters.

1 2 3 4 3 & 7
Canister PA 2037 Base Canister ECF-01-21-
PA 207 Base ECF-01-21-103 Inventory as % Caze AN 103 Imventory as % of
Camister Case Irventory of PA 20-yr Base Caze Inventory for PA 20y Base Caze
ECF-01-21-103 for 8C in NRF Inventery for AN in NEF 55- RHLLW SC Inventory for

Waste AM brentory | 55-Ton Canisters Ton Canisters Facility BHLLW Facility (Cal
Muclide Form® (Ci) {C1) (Col 3/Col 4¥ (Ci) 3/Col 6)
Mo-93 AM 2.63E-02 211E-01 12.4% 2.55E+H0 0.103%

a.  AM = activated metals
b.  Radionuchde flagged by RHINO because percentage exceeds 10%.

To determine if the inventory of the key radionuclide 15 anomalous compared to other 55-Ton canisters, Table 4
compares the mventory in camster ECF-01-21-103 to the total mventory of AM in the previous ten 55-Ton
canisters placed at the facility. Because the percentage in Column 5 1s high (81%6), the inventories in canister
ECF-01-21-103 seem anomalous compared to other 55-Ton camsters previously placed at the facility. Continued
tracking 1s recommended to see 1f this continues to be the case.

Table 4. Radionuclide inventories in canister ECF-01-21-103 that exceed the 10% criteria for AM in NRF 55-Ton
canisters compared to AM mventories in all previously placed 55-Ton canisters.

1 2 3 4 5
Inventory in Canister ECF-01-21-103
Previcusly Placed Inventory as % of

Canister Inventory NEF 55-Ton Previcusly Placed NEF 33-
Waste ECF-01-21-103 Canisters as AM Ton Camisters as SC (Col

Nuclide Form (o (Ci) 3/Col 4)
Mo-93 AM 2.63E-02 3.23E-02 81%
PA Check 12

Unanalyzed Radienuclides with Half lives Greater than 1 Year

Figure 1 shows waste canister ECF-01-21-103 contains 16 unanalyzed radionuclides with half-lives greater than
one vear. These radionuchides in this particular waste form (surface contamination and activated metals) were not
reported in the PA base-case mventory for this generator (NRF) and carister type (35-Ton), and thus were not
analyzed in the PA [see Table B-6 in the WAC (PLN-5546) for list of analyzed radionuclides by waste form for
35-ton canisters]. Therefore, they must be analyzed to confirm the inventories are within the bounds of the PA.
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The majority of the indrvidual inventories of these 16 radionuclides when compared to the total canister inventory
(4308 C1) are much less than 1% (see Table 5, column 4). Therefore, the ventory of these radionuclides are not
teportable according to the WAC. The inventory of the other radionuclides will not have an impact on the PA. To
confirm tlus, the camster inventories were compared to the total PA base case inventories of all waste forms.

Column & shows that the camister inventories of the unanalyzed radionuclides are very small fractions of the total
PA base-case inventories (column 2 = column 5) with the exception of TI-204. The total PA base case inventory of
T1-204 15 relatively small at 1.10E-22 C1 due to infrequent occurrence of this radionuchde. However, much more
than the base case 1s reported in canister ECF-01-21-103 which warranted further exploration of its impacts to the
overall waste stream. The analysis found the sum of the total base case, previously emplaced waste, and camster
ECF 01-21-103 inventories of T1-204 to be nearly 10,000 times smaller than the maximum allowable inventory to
be screened out through phase IT screening. This confirms that the unanalyzed radionuclides 1n camster ECF-01-
21-103 will not impact the PA.

Seven of the 16 unanalyzed radionuclides have not been previously reported in any other waste stream and were
therefore subject to further screening. All have half-lives greater than 1 yvear so they would not be screened by the
PA Phase I screening. Thus these radionuclides were subject to the PA Phase IT screening. The results of this
screening indicate that these radionuclides would in fact have been screened out by the PA Phase IT screemng and
are within the bounds of the PA (see Table 6).

Table 5. Unanalyzed radionuclides in waste canister ECF-01-21-103 with half-lives greater than one year

1 2 4 5 [; 7
Fadionuclide Total PA Basze Camizter Radionuclide
Canister Imventory as 3% of Caze Inventory Inventory as % of Total PA
Inventory | Waste Total Canister All Waste Forms Base Case Inventory All Phase Screened
Radionuclide {Ci) Form® Inventory™ (C1) Waszte Forms (Cel 2/Col 5) in the PA
AL2E 4.27E-08 AM 9.79E-08% NA NA NA
cd-113 6.61E-22 AM 1.33E-21% NA NA NA
Eu-132 1.04E-06 5C 2 49E-06% 4 14E+00 0.0025% I
Eu-154 1.24E-06 8C 2 88E-06% 1.56E+01 0.00080% I
H3 5.83E-02 AM 0.14% 1.99E+03 0.29% Retained
Lu173 1.60E-11 AM 3.72E-011% NA NA NA
Lu-174 3.01E-08 AM 6.99E-08% NA NA NA
Mn-33 4 57E-08 AM 1.06E-07% NA NA NA
Ra-228 37E-13 8C 7.R3E13% 228E-07 0.015% I
Re-186m 1.24E-08 AM 2.87E-08% NA NA NA
Sm-147 3.27E-16 5C 7.59E-16% 1.38E-10 0.024% I
Ta-179 1.74E-10 AM 4.04E-10% NA NA NA
Th-228 1.39E-10 AM 3.23E-10% 2.00E-04 0.0069% Im
Th-229 1.98E-12 5C 438E-12% 5.35E-08 0.37% I
Th-230 3.29E-11 AM THIE-11% 4.93E-08 6.7% I
T1-204 1.06E-08 AM 2 45E-08% 1.10E-22 9 61E20% I

a.  AM= Activated Metal, 3C = surface contamination
b.  Based on a total camister mventory of 4308 Ci (from EHINO).
NA = Not Applicable. Not included m any base case PA waste streams.
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Table 6. Comparison of unanalyzed radionuclide inventories fo maximum allowable Phase II screening
inventories.
1 2 3 4 5 [ 7
Projectzd PA Base Case +
Total PA Base Cumulative Projected Cumulative
Case Inventory Imventory after Imventory after
(Al Placement of ECF- Mlaximum Placement of ECF-
Generators, 01-21-103 + Total Phase IT Phase 1T 01-21-103 as %o of
Canister Canisters, PA Baze Caze Screening Screening Max Allowable
Inventory | Waste Forms) Inventory (Cols Factor Inventory Phase II Screening
Radionuclide [(h] (C) 3+4) (CH) {mrem/Ci) {Cifyr) Tnventory
Al-28 420E-08 4.36E-09 46608 LIIE+05 3.60E-06 1.29%
Cd-113 6.61E-22 2.03E-22 8.64E-22 20TEHDS 1.93E-06 4.48E-14
Lu-173 1.60E-11 1.41E05 141E-05 5.55E+02 721E-4 1.96%
Lu-174 3.01E-08 3.83E-06 3.86E-06 1.22E+03 3.28E-04 1.18%
Mn-33 4.57E-08 3.67E-09 4.94E-08 LETEH2 2.40E-03 0.002%
Re186m 1.24E-08 191E-08 3.15E-08 1.37E+04 2.92E-05 0.11%
Ta 179 1.74E-10 1.89E-05 1.89E-05 1.89E+02 2.12E-03 1.36%
T1-204 1.06E-08 0.D0E+00 1.06E-08 4.07E+H02 0.83E-04 0.001%
Non-system Radionuclides

Figure 1 shows waste canister ECF-01-21-103 contains two non-system radionuclides (WNb-91 and Nd-144). Non-
system radionuclides are not included in the RHINO database typically because they have very short or very long
half-lives. Table 4 shows radionuclides Wb-91 and Nd-144 are listed as activated metal and surface contamination,
respectively, in canister ECF-01-21-103. The long half-life coupled with the very small inventory (< 1E-26 Ci)
indicate Nd-144 will not have an impact on the PA.

Nb-91 was previously identified as a non-system radionuclide in HFEF-5 waste canister MFC210277 (UDQE-
RHLLW-053), and NRF 55-Ton waste canisters ECF-05-18-121 (UDQE-RHLLW-068), and ECF-05-18-122
(UDQE-RHLLW-075). In UDQE-FHLLW-053, the Nb-91 inventory was analyzed using the Phase III screening
methodology from the PA_ Tt was determined the RHLLW Disposal Facility could conservatively accept up to
9E+16 C1 of Nb-91 and not exceed the Phase III dose limit criteria of 0.4 mrem/yr for the all-pathways dose. In
other words, any amount less than this would be screened out by the PA Phase ITT screening criteria. The current
inventory of Nb-91 1s well below 9E+16 Ci.

UDQE-EHLLW-033 also determuned that the facility could accept up to 2.86E+04 Ci of Nb-91 and not exceed an
acute infruder dose of 1 mrem, or 3.39E+04 C1 of Nb-921 and not exceed a chromc dose of 1 mrem/yr. The PA
dose limit 15 500 mrem for the acute intruder scenario, and 100 mrem/yr for the chronic intruder scenario. The
most limiting case is the chronic intruder scenano and the facility would be limited to 3.39E+06 Ci (33,900
mrem/Ci x 100 mrem) of Nb-21. Based on this the inventory of Nb-91 in waste canister ECF-01-21-103 combined

with the total from other canisters emplaced in the facility 1s inconsequential with respect to potential impacts on
the PA intruder dose.

Table 4. Non-system radionuclides in waste camster ECF-01-21-103.

Canister Inventory Waste Half-Life
Radionuclide (C1) Form?® (31)
Nb-91 1.78E-05 AM 680
Nd-144 4.19E-27 sC 2.3E+15
a  AM= Activated Metal, SC = surface contamination
Summary
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The radionuclide inventory of waste canister ECF-01-21-103 has been evaluated with respect to potential impacts
on the PA Based on the evaluation, impacts to the PA are small and within the bounds of the PA_ Therefore, the
proposed camster is deemed acceptable for disposal.

Given the extreme unlikelthood that the facility Hf-178m mventory could exceed the maximum allowable amounts
presented in this UDQE for both the groundwater and intruder pathways, it 15 not necessary to evaluate Hf-178m
1n future UDQEs when flagged by PA Checks 9 or 11.
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UDQE Tracking No.: UDQE-RHLLW-088
Subject: ATR-5 Canister 814600-13 flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister §14600-13 15 an ATR-5 waste canister containing activated metals from the Advanced Test Reactor
(ATR) Complex. Prior to shipment the waste camster details are entered into the RHLL'W Inventory Online
(RHINO) software whuch performs several checks to evaluate the camister for acceptance. Canister 814600-13 was
flagged by RHINO for the following:

PA Check 12: Waste canister 814600-13 was flagged by RHINO because 1t contains a radionuclide with a half-life
greater than 1 year that was not analyzed in the PA for this particular generator, canster type and waste form. The
radionuclide is Co-60 and the waste form 1s surface contamination.

Radionuchdes n a particular waste form from a specific generator, and in a specific camster type that were not
considered in the PA fit the definition of a change that must be evaluated before the canister can be accepted
according to RH-ADM-5214.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change fo the disposal facility from what has
been previously or analyzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes O No =
Comments: NA

2. Does the proposed activitv/new information/discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

»  Construction of a new facility near the RHLLW Disposal Facilitv with the potential to impact perched water
s (A inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes [0 No H
Comments: NA

3. Does the proposed activitv/new information/discovery involve a change fo the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes 00 No H
Comments: NA

4. Does the proposed activitv'new infarmation/discovery involve a change fo the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes 00 No E
Comments: NA
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5. Does the proposed activitv'new infarmation/discovery involve a change inputs or assumptions of the most recent
PA or approved 547

Yes B No O

Comments: Waste canister 814600-13 was flagged by RHINO while performing PA checks. The flag indicates there
15 a change from what was considered in the PA that must be evaluated.

6. Does the proposed activitvnew information/discovery resulf in a change the jacility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-3503)7

Yes 00 No HE
Comments: NA

7. Does the proposed activitv'new information/discovery involve a fest or experiment not described or analvzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No E
Comments: NA

8. Doss the proposed activitv/new information/discovery involve any analyiical errors, omissions, or deficiencies in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-5503)?

Yes O No H
Comments: NA
9. Do other considerations warrant development of an evaluation or special analysis?

Yes O No H
Comments: NA

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. Iff
any af the questions above are answered “Yes, ™ then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negatrve [ Positive &
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [J

Jonathan Jacobson Qonathan Qacobasn 02/13/2024
74 Signaffire

PrintType Name

Originator FDS Originator FDS Date
Tim Arsenault FeinolHhe il 2113124
PrintType Name / Signature Date
Approver/INFM Approver/INFM 2
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Section IL, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/new information/discavery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the PA or
considered in the CA)?

Yes O No H

Comments:

2. Does the proposed activity/new information/'discovery result in the PA performance objective being exceeded?
Yes [0 No X

Comments:

3. Would the proposed activitwnew information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No X

Comments:

4. Would the proposed activiti'new information/discovery result in a change to DAS conditions or limitations?
Yes O No HE

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes 0 No H
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

Explanation:

Waste camster 814600-13 was flagged by RHINO while performing PA checks as part of the acceptance process
for disposal. Figure 1 shows the canister details page from RHINO and the results of the PA checks.
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Canister Details 814600-13

Tasks:

Muciides Rad Readings PA Check WAC Check References Attachments Images

PA Status: Fail | Placement Vault: HFEF-5 Can

PA Results
Mo. Pass Performance Measure Limit Units
1 | Yes | All Pathways Dose I538E-004 1 | mremiyr| Compliance 1/30¢2024
All P T B 1500 4
Yos athways Dose BBISE-002 125 | vemiyr ost B0202:
Compliance
2 Yes | Beta-Gamma DE S 615TE-D0S5 | 016 | mremiyr| Compliance 1132024
" Fost 1300 4
Yes Beta-Gamma DE $.5965E-002 2.4 | ey DS SIN202:
Compliance
3 21T45E032 | 0.2 pCiL | Compliance 11302024
2 0304E-006 . Post 152024
25 L
= Compliance
4 | Yes | Gross Alpha 45198E030 | 06 | pQiL | Compliance 1/30/2024
il Pi 130
Vs Gross Alpha 6. 3351E-006 75 | poiL oSt 1EN2024
Compliance
5 | Yes | Beta-Gamma ED 5 2605E-005 | 0.16 | mremiyr| Compliance 1/30/2024
Beta-Gamma ED J.0619E-002 Post 11302024
Yes 2 | mremiyr) 5
Compliance
-1 Yes | Ueanivm B.TTSBE028 | 1.2 ugiL | Compliance 1/30V2024
Uranivm 1.6T14E-D05 Post 11302024
Yes 15 ugiL .
Compliance
T Yes | Intruder 1.46123E-001 20 | mremiyr| Compliance 11302024
8 | Yes | Air Pathway 1054TEO04 | 0.4 ]'rﬁerniyr Compliance 1130/2024
g No PA Base Case Inventary Check by GeneratonCansienWasie Fomm (A Compliance 1/5N2024
Radionuclides)
10 Mo PA Base Case Inventory Check by GeneraleiCanisiervaste Fom (Key - Compliance 1132024
" | Radionuclides)
11 | Yes | Administrative 10% Canister Inventony Check (Key Radionuciices - Compliance 13072024
12 No | Mon-SystemvUnanalyzedMon-Exempl Nuciides Check = Compliance 132024
13 | Yes | Canister Achon Levels Check Compliance 13002024

9. & 10. PA Base Case Inventory Check by Generator/Canister/Waste Form (Half Life > 1 Year)
Note: Nuchdes of intierest are in bold

Ganerator Faciliy Array

w Al W

Canister Specific Test Details

Mote: Tests 11-13 are canister specific
12. PA Unanalyzed Nuclides with a haif-life > 1 year (Canister Specific)
Muclide Form Generator Array Amount {Ci) Half Life {y) % Canister Activity

Co-60 ATR 2 1.1400E-006 5. 2600C +000 2. TT16E-007

-

Figure 1. PA Check output screen from RHINO for ATR-5 waste camster 814600-13.
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Although Figure 1 shows PA checks 9 and 10 as failed, this 1s the result of radionuclides from other generators, in
other canister types, and waste forms. They were evaluated i previous UDQEs and are not a concern for this
evaluation.

PA Check 12: PA check 12 was flagged by REINO because the camster contams a radienuclide (Co-60) with a
half-life greater than 1 vear that was not analyzed in the PA for this particular generator (ATR), canister type
(ATR-5) and waste form (surface contamination).

During preparation of the PA, the projected radionuclide inventory for ATR-5 waste camisters only included
radionuclides 1n activated metals. No radionuclides were listed as surface contamination. The RHLLW Disposal
Facility was notified by the ATR Canal Cleanout Project in 2021 that residual contamination from ATR canal
water actrvity could be present on the surfaces of the activated metals loaded inside the waste baskets and on the
inher and outer surfaces of the baskets. The surface contamination radionuclides and relative abundances were
obtained from canal chemistry results from 2020 and 2021. The activities were estimated to be muinor (uCi or less
for individual canisters) and most of the radionuclides that could be present have half-lives less than one year
which are not a concern from a PA standpoint. Based on this information, it was decided that surface
contamination would be reported, but canister acceptance would be evaluated on a canister-by-canister basis until
a more efficient process 1s developed.

The activity of Co-60 as surface contamination in canister 814600-13 1s less than the reporting criteria established
in the WAC (PLN-5446). Additionally, the 1.14E-06 C1 of Co-60 as surface contamination in camister §14600-13
15 nsignificant compared to the amount of Co-60 reported as surface contamination for all generators combimed
(734 C1, see PA [DOE-ID 2018], Table 2-14), and the amount of Co-60 reported for all waste forms from all
generators (309,000 Cy, see PA [DOE-ID 2018], Table 2-14). Therefore, the Co-60 as surface contamination in
canister 814600-13 1s within the bounds of the PA and the canister 1s acceptable for disposal.

Note: Co-60 1s not a key radionuchde for the groundwater pathway in the PA. The amount of Co-60
acceptable from a groundwater pathway perspective 15 greater than 1E+40 Ci based on the Phase III
screening in the PA. However, Co-60 is a key radionuclide for the intruder pathway. Although Co-60 as
surface contamination from ATR was not evaluated in the PA| all Co-60 activity regardless of waste form
or generator 15 included in the ntruder pathway dose calculated by RHINO. Nevertheless, the inventory of
Co-60 as surface contamination in future ATR-5 canisters could be at least 1E+06 times the amount in
camister 816400-13 and still be acceptable based on intruder dose performance objectives.

Summary:

Co-60 as surface contamination 1n canister 814600-13 1s within the bounds of the PA and the camister 1s acceptable
for disposal.

Recommendations:

It 1s recommended the RHLLW disposal project update Table B-1 of PLN-5446, Waste Acceptance Criteria for
the Remote-Handled Low-Level Waste Disposal Facility to include the nine radionuclides reported as surface
contamination on ATR activated metal components and the waste basket. The appropriate table in RHINO should
also be updated to include these nmine radionuclides so that RHINO will not flag them as unanalyzed.

References:

DOE-ID 2018, “Performance Assessment for the Idaho National Laboratory Remote Handled Low Level Waste
Disposal Facility,” DOE/ID-11421, Idaho National Laboratory.
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Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
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UDQE Tracking No.: UDQE-RHLLW-089
Subject: Canister ECF-01-21-109 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOEAID-11422) are not impacted

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-01-21-109 1s a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NREF). Prior to shipment the waste camister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the camister for acceptance. Canister
ECF-01-21-109 was flagged by RHINO based on the following inventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA check 9 was flagged by RHINO because the cumulative inventory of 17 radionuclides (Ac-227, Ce-142,
Cm-245, Cm-246, Hf-178m, Ir-192m, La-137, Np-237, Pt-193, Pu-238, Ra-226, Ra-228, Eb-87, Th-229,
Th-232, U-234 and U-236) with half-lives greater than 1 vear exceed the PA base case inventonies for this
specific generator (NRF), waste form (activated metals with surface contaminated debris) and canister type
(55-Ton). The cumulative mventory includes the inventory of previously emplaced camsters plus the proposed
canister. Fifteen of the 17 radionuclides are considered “non-key™ radionuclides because they were screened out
of the all-pathway dose calculation during preparation of the PA. The non-key radionuclides must be evaluated
to determine if the increased inventory (above the PA base case) would have resulted 1n the radionuclide not
being screened out during completion of the PA. The two key radionuclides (Np-237 and 1U-234) are addressed
under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Kev Radionuclides Only)
PA check 10 was flagged by RHINO because the cumulative inventory of two key radionuclides
(Np-237 and U-234) exceed the PA base-case mventory for this specific generator (NRF), waste form (activated
metals with surface contaminated debris) and canister type (55-Ton). The cumulative inventory includes the
inventory of previously emplaced canisters plus the proposed camster. The inventory of these two key
radionuclides must be evaluated to determine if the increased inventory and accompanying dose is within the
bounds of the PA_

PA Check 12: Non-system/Unanalyvzed/Non-exempt Nuclides Check
This flag was checked by RHINO because eight unanalyzed radionuclides with half-lives greater than 1 year, and
one non-system/non-exempt radionuclide were identified by RHINO in waste canister ECF-01-21-109. These
must be evaluated to confinm the inventories will not impact the conclusions of the PA.

Exceadance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, 1t i determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA, the proposed canister may be approved for
disposal.

Appendix A
191



qul doha Hetional Labergiory 41747 Rev, )
FRM-2545

06113118 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY Page 2 of 11

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
hean previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or [imitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes 00 Ne H

Comiments:

2. Does the proposed activitv/mew information/'discovery potentially result in an increased effective dose from the
disposal facility that weuld challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution fo the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s (Construction of a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No H
Conments: NA

3. Does the proposed activity/new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the mast recent PA, approved 54, or approved UDQE?

Yes O No H
Conments: NA

4. Does the proposed activitv/new informatiow/'discavery involve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes 00 No H
Conments: NA

3. Does the proposed activity/new information/discovery involve a change inputs or assumptions of the mast recent
PA or approved S4?

Yes B No O

Comments: Camster ECF-01-21-109 was flagged by RHINO while performing PA checks of the waste camister
inventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the
bounds of the approved PA, or will not unpact the conclusions of the PA.

6. Does the proposed activitv/new information/discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved SA4,
approved UDQE, or associated closure plan (PLN-3503)7

Yes O Ne X
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Comments: NA

7. Does the proposed activity/new information/'discovery involve a test or experiment not described or analyzed in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No H
Comments: NA

8. Does the proposed activity/mew information/'discovery involve any analvtical errors, omissions, or deficiencies in
the most recent PA, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Yes 0 No A
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yesd No &
Comments: NA

NOTE: If all questions abave are answered “No, " then obtain signatures and implement proposed change. If
any of the questions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [

Jonathan Jacobson

Qomdzf?f;w: Q&ooéd.mb 2/14/2024
Vi Signature

PrintType Name

Originator/FDS Originator/FDS Date
Tim Arsenault - . 2114/24
PrintType Name 1gnature Date

Approver/NFM Approver/NFM
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No E

Comments:

2. Does the proposed activity/new information'discovery result in the PA performance objective being exceedad?
Yes [0 No M

Comments:

3. Would the proposed activitv/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No K

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the ability of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes [0 No K
I “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),

as required

This explanation contains an evaluation of flagged PA checks 9, 10 and 12 by EHINO that occurred during the
acceptance check of waste camster ECF-01-21-109. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RHINO are contained below.
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Canister Details ECF-01-21-109

Taskn: A

1 | ¥es | A0 Pathways Dose 1 3538E-DM 1 | mremiyt | Comgliancs 24
| es. | All Pathwrays Dose 7BEISE-UEZ | 125 | mremiyr | Post Complance | 272004 |
7 | Ves |Beia Gamma DE UBISTED0S | D16 | mremiyr | Campllance I
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Figure 1. PA Check output screen from RHINO for waste camister ECF-01-21-109.
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PA Check 9

Waste canister ECF-01-21-109 contains 17 radionuclides whose cumulative inventories (includes placed camisters
+ the proposed canister) exceed the PA base-case inventories for this generator (NRF), canister type (55-Ton) and
waste form (combined activated metals with surface contaminated debns) (see Figure 1). Of'the 17 radionuclides,
15 (Ac-227, Ce-142, Cm-245, Cm-246, Hf-178m,_ Ir-192m_ La-137, Pt-193, Pu-238, Ra-226, Ra-228, Rb-87,
Th-229, Th-232, and U-236) are considered “non-key™ radionuclides because they were screened out of the all-
pathways dose calculation during preparation of the PA. The cumulative inventones of these radionuclhides will be
evaluated to determine 1f the increased inventory (above the PA base case) would have resulted in the
radionuclides not being screened out during preparation of the PA. The two key radionuclides (Np-237 and U-234)
are evaluated under PA Check 10 (see below). Radionuclides that were flagged by PA Checks 9 and 10 that are
not in camster ECF-01-21-109 (see Figure 1, last column of PA Checks 9 & 10, Canister Contribution = 0) were
evaluated under a previous UDQE and do not need to be evaluated here.

Camster ECF-01-21-109 contains four non-key radionuclides that exceed the PA base case inventory: Cm-243,
and Cm-246 (screened during Phase IT), and Pu-238 and U-236 (screened duning Phase IIT). Table 1 shows that the
new cumulative inventories of the 4 non-key radionuclides would still be screened out using the Phase IT and 1T
screening criteria of the PA. This was done by calculating the cumulative inventory of each radionuclide as a
percentage of the maximum allowable inventory allowed by the PA Phase II and III screenings. For this
calculation the inventory of all placed camsters plus the proposed camster (ECF-01-21-109) was added to the total
PA base case inventory. This is conservative because the PA base case inventories likely include some of the
wnventory in the placed and proposed canisters. The screemings are done on the total facility inventory and are
independent of generator, camster type and waste form.

The maximum allowable inventory allowed by the Phase IT screeming (Imaxir) was calculated using the following

equation:
i (‘mt’dm
i o .
Imaxy;. y—'_) = z uation 1
H‘[: NCRP Screening Dose; (mE.fm] (Eq j
where:

0.4 mrem/yr = PA Phase II screening dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory is leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci) (see DOE/TD-11421, Table 2-26).

The maximum allowable inventory allowed by the Phase TIT screening (Imax;;;,) was calculated using the
following equation:

Imaxy, (C) = 0.4 (m;im) x D—Eﬁ}{i&) (Equation 2)
Loy

where:
0.4 mrem/yr = PA Phase IIT scresning dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Jp4; = total PA base case inventory of radionuclide 1 (see DOE/ID-11421, Table 2-29)
Dy = PA Phase ITI screetung dose for radionuclide 1 based on total PA base case inventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of camister ECF-01-21-109
(column 3) and the total PA base case inventory (column 4) are conservatively summed together for each non-key
radionuclide, the totals (column 5) are fractions of the maximum allowable Phase IT and Phase III screeming
nventories (column 7) and would still be screened out. Therefore, the inventones of the non-key radionuclides in
ECF-01-21-109 are within the bounds of the PA_
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Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.
1| 2 | 3 | 4 | 5 | 6 | 7 | 8
Badiomuclides Screened During PA Phase IT Screenimg
Project=d
Cumulativa PA Base Casa +
Projactad Total PA Basa Casa| Inventory affer Projected Cumulative
Cumulative Inventory (411 Placernent of Tvventory after
Inventory (renerators, ECF01-21-109+| PAPhaselIl Placement of
ECF-01-21-10% | (Placed + ECF- | Canisters Waste Totzl PA Baze |NCEP Sereennz| Max Allowable |ECF-01-21-109 as % of
Mon-Key Irrventory 01-21-108) Fomms) Caze Inventory Factor Phasa II Sereening [Max Allowable Phase II
Radicmelide (Cip (i (CiF (Cols 3+4) (CD) |  (mrem/Ciy | Inventory (Ciyr)! | Screeming hrventory
Cm-245 1.7624E-10 2BITTE-O7 528E-07 BI12E7 629E+04 £36E-06 12.8%
Cm-246 TO4E2E-11 1.138RE-07 331E07 4 6EE-07 3 00E+D4 133E-05 351%
Radionuclides Screened During PA Phase IIT Screening
Projectad
Cumulativa PA Base Casa +
Projectad Total PA Base Case| Inventory after Projected Cumuolative
Cumulative Inventory (All Placement of Tnventory after
Inventory Crenerators, ECF01-21-109 + Placement of
ECF-01-21-103 {Placad + Canisters, Wasta Totzl PA Baze PA Phaze IIT MMax Allowable |ECF-01-21-109 25 % of
Eav Trrventory ECF-01-21-10%) Formms) Case Inventory | Screenmz Dose | Phase 1T Screening | Max Allowzble Phase
Radicrmelide (Ciy (Cir (CiF (Cols 3+0) (CD) |  (mremiyr¥ | Baventory (Civn)' | I Screening Inventory
Pu-238 22834E-08 1.3433E-03 368E-01 3.J0E-01 25TEO2 5. 73E+00 6.45%
U-236 T.7380E-12 1.833RE-08 3.88E-05 §.03E-03 1.04E-02 226E-03 267%
a.  Inventory of activated metal and surface contaminated debris.
b.  Table 2-14, RHLL'W Performance Assessment (DOE-ID 2018).
c. Table 2-26, RHLL'W Performance Asseszment (DOE-ID 2018).
d. Jmeoox from Equation 1 above.
e, Table 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses = 1E-40 mrem/yr are assumed = 1E-40 mrem/vyr.
f Ity from Equation 2 above.

PA Check 10
Camster ECF-01-21-109 contains two key radionuclides (Np-237 and U-234) whose cumulative mventory
(includes placed + proposed canister) exceeds the PA base-case inventory for this generator (NRF), canister type
(55-Ton) and waste form (combined activated metals with surface contaminated debris) (see Figure 1). These key
radionuclides were not screened out during preparation of the PA and their contributions are included in the
RHINO all-pathway dose calculation and other performance measures.

It 1s allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory for a
specific generator/camster/waste form so long as the impact of the proposed cumulative inventory 1s within the
bounds of the PA_ This is demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed camster. Table 2 shows the impact on PA performance measures from placement of
canister ECF-01-21-109. The projected all-pathway dose after disposal of canister ECF-01-21-109 would increase
by 0.0000001% for the compliance period and 0.09% for the post-compliance period. These are very small
increases and the all-pathways dose after disposal of ECF-01-21-109 15 sigmficantly less than the PA limit of 25
mrem/vr from DOE Order 435.1-1. The increases in other performance measures are also very small with the
exception of the air-pathway dose increase of 7.5%. The increase 1n the air pathway dose 1s due to other
radionuclides (C-14, H-3, and [-129) whose cumulative inventories are less than the PA base case values. Thus,
this evaluation shows that although the cumulative inventories of Np-237 and U-234 would exceed the PA base
case inventory for this generator/canister/waste form, the total inventory after disposal of canister ECF-01-21-109
15 within the bounds of the PA.
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Table 2. Impact on performance measures from placement of canister ECF-01-21-109.
1 2 3 4 5 1 8 9
Placed Canisters +
Proposed Camster Propozed Camister | % Increase m All-Pathways
Project ECF-01-21-10% ECF-01-21-10% Dioze After Placement of
e e Period Tnits || Tierit) | PATmit e P ECF-01-21-109
All Patiays Doss Compliance mramyT 1 15 T.B38E-14 1.354E-04 0.0000001 %
Al Pathmeays Doss Post-Comphiance | mwem’yr 125 25 6.B16E-05 T.8B4E-02 0.05%
Eeta-Gamma DE Compliancs mramyT 0.16 4 F575E-14 9.616E-03 0.0000001 %
Eeta-Gamma DE Post-Compliance | mrem'yr 24 4 2338E-05 5.597E-02 0.04%

Ba-216228 Compliance pCil 02 5 1.012E-41 2.173E-32 0.00000005%

Ra-226098 Post-Compliance pCrl 15 5 9571E-11 2.030E-06 0.005%

Grosz Alpha Complianca pCiL 08 15 1.628E-37 4.520E-30 0.000004%:

Gross Alpha Post-Compliance pCrl 15 15 2341E-10 6.333E-06 0.004%
Eeta-Gamma ED Compliance mremyT 016 4 3.052E-14 5.261E-D5 0.0000001 %
Eeta-Gamma ED Post-Complhiancs | mrem’yr 2 4 1587E-035 3.062E-02 0.06%

Uraninm Complianca uzL 12 30 1 464E-34 8.780E-18 0.00002%
Uranium Post-Compliance uzL 15 30 2415E-08 1L671E-05 0.14%
Irtradar Compliance ey 20 100 1.168E-03 1.743E-01 0.67%
Alr Patimway Compliance mremyT 0.4 10 B.2T6E-06 1.186E-04 7.50%
PA Check 12

Unanalyzed Radienuclides with Half-lives Greater than 1 Year

Figure 1 shows waste canister ECF-01-21-109 contains eight unanalyzed radionuclides with half-lives greater than
one vear. These radionuclides in this particular waste form (surface contamination) were not reported in the PA
base-case inventory for this generator (NRF) and canister type (55-Ton), and thus were not analyzed in the PA
[see Table B-6 i the WAC (PLN-5546) for list of analyzed radionuclides by waste form for 55-ton canisters].
Therefore, they must be analyzed to confirm the inventones are within the bounds of the PA.

The individual inventories of these eight radionuclides when compared to the total canister inventory (164 Ci) are
much less than 1% (see Table 3, column 4). Therefore, with the exception of H-3 (key radionuclide) the inventory
of these radionuclides are not reportable according to the WAC. Tritium is a key radionuclide and must be
reported if the activity 15 greater than 1 pCi. Because it 15 a key radionuclide, the dose contribution of H-3 1s
accounted for by RHINO. The inventory of the other radionuchides will not have an impact on the PA. To confirm
thus, the camster inventones were compared to the total PA base case mnventories of all waste forms. Table 3
shows that all eight radionuclhides were reported in other waste streams (column 5). Column 6 shows the canister
inventories of the unanalyzed radionuclides are very small fractions of the total PA base-case mventory {column 2
<+ column 5). This confirms that the unanalyzed radionuclides in canister ECF-01-21-109 will not impact the PA.

Appendix A
198



FRM-2545
06/1318

Rev. 1

EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY

\_‘im doha Maticnal Lsboriory

UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND

e camister ECF-01-21-109 with half-lives greater than one year

41247

Page 9 of 11

Table 3. Unanalvzed radionuclides in wast
1 2 3

=

4 b] 6 I
Radionuclide Total PA Base Canister Radionuclide
Canister Imventory as %5 of Case Inventory Inventory as % of Total PA
Inventory | Waste Total Camister All Waste Forms Base Case Inventory All Phase Scresned
Radionuclide (Ci) Form® Inventory” (Ci) Waste Forms (Col 2/Col 53 in the PA
Eu-132 L.0434E-06 5C 0.000064% 4. 14EHI0 0.0023% I
Eu-154 1.2422E-06 3C 0.000076% 1.36E+11 0.00080%: I
H3 1.3676E-06 sC 0.000084% 1.95E+)3 0.0000065% Fetained
Ra-218 3.2513E-13 5C 2.00E-11% 2.28E-07 0.014% I
Sm-147 23821E-13 5C 1.80E-13% 1.38E-10 021% i
Th-228 S S08TE-09 sC 0.00000061% 202E-04 0.45% I
Th-229 95117E-13 3C 6.10E-11% 3.33E-08 0.1%% I
Th-230 LOT77IE-13 sC 6.60E-12% 4.93E-08 0.022% I

a AWM= Activated Metal, 3C = surface contamination
b. Based on a total canister inventory of 164 Ci (from RHINO).
NA = Not Applicable. Not included in any base case PA waste streams.

Non-system Radionuchides

Figure 1 shows waste canister ECF-01-21-109 contains one non-system radionuclide (Nd-144). Non-system
radionuchides are not included 1n the RHINO database typically because they have very short or very long half-
lives. Table 4 shows radionuclide Nd-144 1s listed as both an activated metal (AM) waste form and surface
contamination (SC) i camster ECF-01-21-109. Nd-144 1s a non-system radionuclide because of its very long half-
life. The long half-life coupled with the very small inventories (<< 1E-22 Ci) indicate Nd-144 will not have an

impact on the PA
Table 4. Non-system radionuclides in waste camister ECF-01-21-109.
Camister Inventory Waste Half Tafe
Radionuclide (C1) Form® (y1)
Nd-144 3.78E-24 s8C 23E+13
Nd-144 1.89E-23 AM 23E+13

a  AM= Activated Metzl, SC = surface contamination

Summary

The radionuclide inventory of waste canister ECF-01-21-109 has been evaluated with respect to potential impacts
on the PA Based on the evaluation, impacts to the PA are small and within the bounds of the PA_ Therefore, the

proposed camster is deemed acceptable for disposal.
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UDQE Tracking No.: UDQE-RHLLW-050
Subject: Canister MFC240072 from FCF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister MFC240072 1s an HFEF-5 can that contains remote handled low-level waste (RHLLW) from the
Fuel Conditioning Facility (FCF) hot cell at the Materials and Fuels Complex (MFC). Prior to shipment, waste
canisters details are entered into the RHLL'W Inventory Online (RHINO) software which performs several checks to
evaluate the camster for acceptance. Camster MFC240072 was flagged by RHINO based on the following inventory
checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA Check 9 was flagged by RHINO because the cumulative inventory of 25 radionuclides (Co-60, Cs-137, Eu-
154, Eu-135, I-129, Ni-63, Np-237, Pb-210, Pm-147, Pu-236, Pu-238, Pu-240, Pu-241, Pu-242, Ra-226, Sm-151,
81-90, Th-229, Th-230, U-232, U-233, U-234, U-235, U-236, and U-238) with half-lives greater than 1 year
exceed the PA base case mventories for this specific generator (MFC), waste form (combined activated metals
with surface contaminated debris) and camister type (HFEF-5). The cumulative inventory includes the inventory
of previously emplaced canisters plus the proposed canister. Eleven of the 25 radionuclides identified by PA
Check 9 are not mcluded in the inventory of camster MFC240072 which means these radionuchides were flagged
due to previously emplaced waste and the canister inventory of these radionuclides is not relevant to the
acceptance process for canister MFC240072. Of the 14 radionmuchdes included in the inventory of canister
NFC240072, 5 are non-key radionuclides, and 9 are key radionuclides. Of the 9 key radionuclides, 4 are key for
the mtruder pathway, and 5 are key for the groundwater pathway. The 5 non-key radionuclides and the 4 key
intruder pathway radionuclides were screened out of the all-pathway (1.e. groundwater pathway) dose calculation
during preparation of the PA. The inventory of these radionuclides must be evaluated to determine if the
increased inventory (above the PA base case) would have resulted in the radionuclide not being screened out of
the groundwater pathway evaluation during completion of the PA. Further evaluation of all 9 key radionuchdes
1s addressed under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Key Radionuclides Only)
PA Check 10 was flagged by RHINO because the cumulative inventories of 9 key radionuclides exceed
performance assessment (PA) base-case inventones for this generator (MFC), waste form (combined activated
metals with surface contaminated debris) and canister type (HFEF-5). The cumulative inventory includes the
inventory of previously emplaced canisters plus the proposed canister (MFC240072). These nine key
radionuclides include 4 intruder pathway radionuchdes (Co-60, Cs-137, Ni-63, and Sr-90) and 5 groundwater
pathway radionuclides (Np-237, Pu-240, U-234, U-235, and U-238). The inventory of these radionuclides must
be evaluated to determine 1if the increased inventory and accompanying doses are within the bounds of the PA

PA Check 11: Administrative 10% Canister Inventory Check (Key Radionuclides Only)
This flag was checked by RHINO because the canister inventory of one radionuclide (Np-237) exceeds the 10%
threshold level of the PA base-case inventory for this generator, waste form and canister type. A threshold of
10% was selected by considering the total number of waste disposal vaults, the variance n expected container
radionuclide inventory levels, and other pathway-specific considerations presented in INL (2018). According to
INL (2018), 1f a single container exceeds 10% of the radionuclide-specific base-case inventory modeled in the
PA for a specific generator, waste form, and canister type, the container will be flagged for further review to
determine if the canister inventory is an anomalous occurrence or indicative of a change in waste generation
rates. This check is performed for the 18 key radionuclides listed in Table 18 of INL (2018) that were analvzed

Appendix A
202



\-"iul Idoha Mational Loboraiory 41247 Raw 00
FRM-2545

0611318 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY Page 2 of 13

in the PA for the groundwater, air and mtruder pathways. Np-237 1s a key radionuclide for the groundwater
pathway.

PA Check 12: Non-system/Unanalyzed/Non-exempt Nuclides Check
This flag was checked by RHINO because unanalyzed radionuclides with half-hives greater than 1 vear, and non-
system/non-exempt radionuclides were identified by RHINO in waste canister MFC240072. These must be
evaluated to confirm the inventories are within the bounds of the PA.

Exceedance of a threshold value flagged by EHINO does not indicate the proposed camister 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, it is determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA, the proposed camster may be approved for
disposal.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitvnew information/'discovery involve a change to the disposal facilitv from what has
been previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes [0 No H
Comments: NA

2. Does the proposed activitv/new information/discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contriburion to the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s Construction af a new facility near the RHLLW Disposal Facility with the potential to impact perched water
s Cd inputs oF assumprions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No E
Comments: NA

3. Does the proposed activitv/new information/discovery involve a change fo the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes 00 No H
Comments: NA

4. Doss the proposed activitv/new information/discovery involve a change fo the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes 00 No H
Comments: NA

5. Does the proposed activitv/new information/discovery imvelve a change inputs or assumptions of the most recent
P4 or appraved SA7
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Yes @ No O

Comments: Canister MFC240072 was flagged by RHINO while performing PA checks of the waste canister
inventory. According to RH-ADM-5214, the canister activities must be evaluated to confirm they are within the
bounds of the approved PA

6. Does the proposed activitv/'new information/discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-3503)7

Yes O No
Comments: NA

7. Does the proposed activitv/new information/discovery involve a fest or experiment not described or analyzed in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-5503)7

Yes 00 No H
Comments: NA

8. Does the proposed activitv'new information/'discovery involve any analvtical errors, amissions, or deficiencies in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-5503)7

Yes O No E
Comments: NA
9. Do orther considerations warrant development of an evaluation or special analysis?

YesO No E
Comments: NA

NOTE: I all guestions above are answered “No, " then obtain signatures and implement proposed change. I
any af the questions above are answered “Yes, ™ then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive X
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [J

Print Type Name

Jonathan Jacobson Q.wuzi’?fdm Odwéwm 3/13/2024
/ Sig:cﬁ%n‘e

Originator/ FD$ Originator FDS Date
Tim Arsenault Tanothy Araenact 371312024
Prmt"T}:pel Name (j‘&gﬂatme Date
Approver/INFM Approver/INFM
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Section IL, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/new information/discavery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the PA or
considered in the CA)?

Yes O No H

Comments:

2. Does the proposed activity/new information/'discovery result in the PA performance objective being exceeded?
Yes [0 No X

Comments:

3. Would the proposed activitwnew information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No X

Comments:

4. Would the proposed activiti'new information/discovery result in a change to DAS conditions or limitations?
Yes O No HE

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives af DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes 0 No H
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

This explanation contains an evaluation of flagged PA Checks 9, 10, 11 and 12 by RHINO, regarding the inventory
of waste canister MFC240072. Figure 1 shows the canisters details page of RHINO and the results of the PA check.
Tt should be noted that radionuclides that were flagged by PA Checks 9 and 10 that are not in canister MFC240072
(see Figure 1, last column of PA Checks 9 & 10, Camuster Contribution = 0) were evaluated under a previous
UDQE and do not need to be evaluated here.
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Figure 1. Canister Details page of RHINO and the results of the PA checks for canister MFC240072 Summary of

canister checks flagged by RHINO that require evaluation.
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PA Check 9

Waste canister MFC240072 contains 14 radionuclides whose cumulative inventories (includes placed canisters +
the proposed canister) exceed the PA base-case inventories for this generator (NRF), canister type (HFEF-5) and
waste form (combined activated metals with surface contaminated debris) (see Figure 1). Of'the 14 radionuclides, 5
are non-key radionuclides, and 9 are key radionuclides. Key radionuclides are shown in bold font in the details
section of PA Checks 9 and 10 of Figure 1. Of the 9 key radionuchdes, 4 are key for the intruder pathway, and 5 are
key for the groundwater pathway. The 5 non-key radionuclides and the 4 key intruder pathway radionuclides were
screened out of the all-pathways (1.e. groundwater pathway) dose calculation during preparation of the PA. The
cumulative mventories of these radionuclides will be evaluated to determine if the increased inventory (above the
PA base case) would have resulted in the radionuclides not being screened out of the groundwater pathway during
preparation of the PA. Further evaluation of all 9 key radionuclides 15 addressed under PA Check 10 (see below).

Camster MFC240072 contains 5 non-kev radionuchdes and 4 key intruder pathway that exceed the PA base case
inventory and were screened from the all-pathways (1.e. groundwater pathway) dose calculations during preparation
of the PA. None were screened during the Phase IT PA screening, and all 9 (Co-60, Cs-137, Eu-154, Eu-155, Ni-63,
Pu-238, Pu-241, 5r-90, and U-236) were screened during Phase TTT PA groundwater screening. Table 1 shows that
the new cumulative inventories of the 9 radionuclides would still be screened out using the Phase IT and ITT
screening criteria of the PA. This was done by calculating the cumulative inventory of each radionuclide as a
percentage of the maximum allowable inventory allowed by the PA Phase II and III screenings. Although none of
the 9 radionuclides were screened during the Phase II screening, equations for both Phases IT and III are included
below for completeness.

For this calculation the inventory of all placed camisters plus the proposed canister (MFC240072) was added to the
total PA base case inventory. This 1s conservative because the PA base case inventories include some of the
inventory in the placed and proposed camsters. The screemings are done on the total facility inventory and are
independent of generator, canister type and waste form.

The maximum allowable inventory allowed by the Phase IT screeming (Imaxir) was calculated vsing the following

equation:
mran’
. 0.4 (mrEm
Ci [ ¥ ) -
Imax;. (—) = g uation 1
g (‘.'lh') NCRP Screening Dose Factor; (% (Eq )
where:

0.4 mrem/yr = PA Phase II screening dose standard (1/10® the allowable 40 CFR. 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory is leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci1) (see DOE/ID-11421, Table 2-26).

The maximum allowable inventory allowed by the Phase III screening (fmaxj;;,) was calculated using the

following equation:
I (Ci) = 0.4 (T2 Lea 0D tion 2
maxyy, (Ci) ( . )x D, (T e (Equation 2)

where:
0.4 mrem/yr = PA Phase III screening doge standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Ipy=total PA base case mventory of radionuclide 1 (see DOE/ID-11421, Table 2-29)
D = PA Phase III screening dose for radionuclide 1 based on total PA base case inventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of canister MFC240072 (column
3) and the total PA base case inventory (column 4) are conservatively summed together for each non-key
radionuclide, the totals (column 5) are fractions of the maximum allowable Phase IT and Phase ITT screeming
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inventories (column 7) and would still be screened out. Thus, the mventories of the non-key radionuclides in
MFC240072 are within the bounds of the PA.
Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.
1 2 3 4 5 | 5 | 7 g
Eadiomuclides Screenad During PA Phase IT Screemng
Projectad
Cumulative PA Base Caze +
Projectsd  |Total PA Base Caze| Invemtory after Projected Cumnlative
Cumulative Inventory (All Placement of Trvventory after
Inventory (renerators, MFC240072 + PA Phaze II Placament of
MFC240072 (Placed + Canisters, Waste | Total PABase |NCEP Screening| axAllowable | MFC240072 a= % of
Mon-Key Treventory MFC240072) Formmsz) Caze Invantory Factor Phaza IT Screaning (Max Allowable Phaz= 1T
Radicmelide (Cip (Cir (Ci (Cols 3+4) (CD) |  (morem/CiF | Invemtory (Ciyr)® | Sereening Tnventory
WA WA WA BREEY WA WA WA WA
Fadionuclides Screened During PA Phase IIT Screening
Projected
Cumulative PA Base Case +
Projectsd  |Total PA Base Caze| Invemtory after Projected Cumnlative
Cumulative Inventory (All Placement of Tvrentory after
Inventory (renerators, MFC240072 + Placament of
MFC240072 (Flaced + Camisters, Waste | Total PA Base PA Phass IIT Iulax Allowable MFC240072 a=s % of
MNon-Key Treventory MFC240072) Forme) Caze hvantory | Sereening Doze | Phase I Screening | Max Allowable Phaza
Radicmclide (Ciy (Cir (CiF (Cols 3+) (CD) |  (muemief | Dnventory (Cifve) | III Screening Inventory
Co-60 1.81E-08 1.5539E+00 3.08E+HI5 3.09E+05 1.00E-40 1.4EH45 2.30E-38%
C=-137 33TE02 9.3932E+00 945E+02 9. M4EHD2 1.00E-40 3.78E+42 2.32E-38%
Eu-154 3.93E-06 1123%E-02 1.36E+01 1.36E+01 1.00E-40 6. 24E~40 1.50E-38%
Eu-155 2.73E-06 1.2979E-02 1.63E+00 1.66E+00 1.00E-40 6.60E+39 2.52E-38%
i-63 L7TEHIO B.6513EH03 L18E+035 2.2TEH0S 1.00E-40 LTIE+H 2.60E-38%
Pu-238 1.28E-05 B 4068E-04 363E-01 3.65E-01 25TE-02 3.T3E+00 6.44%
Pu-241 3.73E-06 1.1847E-03 1.97E+01 1.97E+01 432E-02 1LBIEHD2 10.8%
Sr-90 463E-03 1.8546E+01 6.73E+H2 6.92E+H02 1.00E-40 169E+42 21.37E-38%
17-238 6.03E-08 4.7584E-06 5.83E-05 636E-05 1.04E-02 226E-03 181%
a. Inventory of activated metal and surface contamiated debris.
b. Table 2-14, RHLL'W Performance Assessment (DOE-ID 2018).
c.  Table 2-26, RHLL'W Performance Assessment (DOE-ID 2018).
d Jmepy from Equation 1 above.
e, Table 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses < 1E-40 mrem/yT are assumed = 1E-40 mrem/yr.
f ot from Equation 2 above.
PA Check 10

Catister MFC240072 contains 5 key groundwater pathway radionuclides (Np-237, Pu-240, U-234, TU-235, and
U-238) and 4 key intruder pathway radionuclides (Co-60, Cs-137, Ni1-63, and Sr-90) whose cumulative inventory
(includes placed + proposed canister) exceeds the PA base-case inventory for this generator (MFC), canister type
(HFEF-5) and waste form (combined activated metals with surface contaminated debris) (see Figure 1). These key
radionuclides were not screened out of their respective pathways during preparation of the PA_ The contributions of
the key groundwater pathway radionuclides are included in the RHINO all-pathways dose calculation and other
performance measures (Gross alpha, Uraniom). The contribution of the 4 key mtruder pathway radionuclides 1s
reflected only in the intruder pathway dose.

It 13 allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory fora
specific generator/camster/waste form so long as the impact of the proposed cumulative inventory 1s within the
bounds of the PA_ This is demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed camster. Table 2 shows the impact on PA performance measures from placement of
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canister MFC240072. The projected all-pathways dose after disposal of canister MFC240072 would increase by
0.0004% for the compliance period and 0.0014% for the post-compliance period. These are very small increases
and the all-pathways dose after disposal of MFC240072 1s significantly less than the PA limit of 25 mrem/yr from
DOE Order 435.1-1. The increase of other performance measures, including the intruder dose, are also very small
and within the bounds of the PA. Thus, this evaluation shows that although the cumulative inventories of several
key radionuclides would exceed the PA base case inventory for this generator/canister/waste form, the total
nventory after disposal of canister MFC240072 1s within the bounds of the PA.

Table 2. Impact on performance measures from placement of canister MFC240072.
1

2 3 4 5 7 i 2
% Increase m Perfomance
Proposed Camster Placed Camisters + Measure Doze After
Project MMEC240072 Proposed Canister Placement of
Performance Measura Pariod Units Limit | PA Longt (mrem/yr) MFC240072 (mremfr) MFC240072

All Pathways Dioze Complianca DTEmyT 1 23 3.329E-10 1.334E-04 0.0004%

All Pathways Dose | Post-Compliance | mrem'yr 125 25 1.126E-06 7.834E-02 0.0014%
Bata-Gamma DE Compliance mrem'yT 016 4 3.783E-10 9.616E-03 0.0004%
Beta-Gamma DE Post-Compliance | mremfyr 24 4 6.632E-07 5.597E-02 0.0012%

Fa-226:228 Compliance eCil 02 5 1.303E-34 2I.138E-32 0.60%

R=-126/228 Post-Complianca pCiL 25 5 1219E-08 2.043E-06 0.60%

Grozz Alpha Compliance pCiL 0.6 15 2.930E-32 4.349E-10 0.65%

Grozz Alpha Post-Complianca pCiL 75 15 3.334E-08 63T0E-06 0.56%
Beta-Gamma ED Compliance mremyT 0.18 4 2.071E-10 3.261E-05 0.0004%:
Bata-Garmma ED Post-Complianca | mrem’yr 2 4 3.636E-07 3.062E-02 0.0012%

Uranium Compliance ug’L 12 30 9.3%9E-30 3.875E-28 1.13%

Uranium Post-Complianca ue’L 15 30 1.370E-07 1.690E-03 1.12%

Intreder Compliance mremyT 20 100 L157E-04 1.776E-01 0.0
Air Pathway Comgpliance remyT 04 10 2 36RE-10 1.104E-04 0.0003%

PA Check 11

Figure 1 shows PA Check 11 was flagged by RHINO because the surface contamination (SC) mventory of one
radionuclide (Np-237), 1n waste canister MFC240072 exceeds 10% of the base case inventory evaluated i the PA
as SC i HFEF-5 waste camisters from MFC. This check 15 only performed for key radionuclides. Np-237 15 a key
radionuclide in the PA for the groundwater pathway. If a kev radionuclide activity in a waste canister exceeds a
10% threshold activity level for that generator, camister type, and waste siream, the canister 15 flagged for further
review according to the change control process to determine if the radionuclide inventory in the container being
evaluated 15 an anomalous occurrence or indicative of a change in waste generation rates. The canister was also
evaluated to determine if the inventory of the radionuclide 1s within the bounds of the PA.

Table 3 shows the inventory of Np-237 in canister MFC240072 as SC exceeds the 10% criferia (10.7%). While this
15 high for one canister, Table 3 shows that the inventory as a percentage of the total 20-vear base case inventory of
SC for all generators 1s low (0.0013%, see Column 7). Therefore, the inventory of the radionuclide as SC 1n camster

MFC240072 1s well within the bounds of the PA_
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Table 3. Radionuchde inventories in canister MFC240072 that exceed the 10% criteria for SC in MFC HFEF-5
canisters compared to PA 20-vear base-case inventories of SC for all MFC HFEF-5 canisters and SC from all
enerators.

1 2 3 4 3 6 7
PA 20371 Base Canister Canister MFC240072
Case Inventory MFC240072 Inventory as % of | PA 20-wrBase Inventory as % of PA
Camister for 3C in MFC PA 20yt Baze Case Inventory Cazeof 3C 20-yx Base Caze 3C
MFC240072 HFEF-5 for 8C in MFC HFEF-3 Inventory for Irrventory for All
Waste SC hrventory Camiztars Camizters All Generators Generators (Cal 3/Cal
Muclide Form® (Ci) {Ci) (Col 3/Col 4F (C1) 6)
Np-237 s5C 735E-09 6.86E-08 10.7% 3.82E-04 0.0013%

a.  SC = surface contamination
b. Radionuclide flagged by RHINO because percentage exceeds 10%.

To determune 1f the inventory of the key radionuclide 1s anomalous compared to other HFEF-3 carusters, Table 4
compares the inventory in canister MFC240072 to the average Np-237 inventory as SC in previous HFEF-5
canisters placed at the facility. The comparison shows the Np-237 inventory in canister MFC240072 15 less than the
average ventory of Np-237 in previously place HFEF-5 canisters. So although the Np-237 in canister
MFC240072 exceeds the 10% criteria, it is actually less than the average inventory of previously placed canisters
indicating the original estimation for the 20-vear proposed inventory of Np-237 was low. Continued tracking 1s
recommended to see if this continues to be the case.

Table 4. Radionuclide inventories in camster MEC240072 that exceed the 10% criteria for SC in MFC HFEF-3
canisters compared to SC inventories in all previously placed HFEF-5 camisters.

1 2 3 4 3 6
Inventory in Average Np-237 Inventory
Canister Inventory | Number of Placed Previously Placed in Previously Placed MFC
Waste MFC HFEF-3 MFC HFEF-3 MFC HFEF-3 HFEF-5 Canisters as 3C
Nuclide Form (Cy Canisters Canisters as SC (C1) (Ci) (Col 3/Col 4
Np-237 5C 1.35E-09 65 1.80E-06 177E-08

3. Based on 1.8E-06 Ci in 63 total HFEF-3 canisters as of 3/1/2024.

PA Check 12: Unanalvzed Radionuclides with Half-lives Greater than 1 Year

Figure 1 shows waste canister MFC240072 contains 10 unanalyzed radionuclides (C-14, Fe-35, Nb-92, Nb-93m,
Ni-63, Np-237, 51-32, Tc-98, Tc-99, Zr-93) with half-lives greater than one vear. These radionuclides from this
generator in these particular waste forms were not reported in the PA base-case inventory and were not analyzed in
the PA. Therefore, they must be analyzed to confirm the inventories are within the bounds of the PA.

It 15 not necessary to evaluate Np-237 because it 15 a key radionuchde and was also analyzed in the PA for the
HFEF-5 legacy waste stream. After the PA was completed, RHINO was programmed to track “legacy™ waste in
HFEF-5 canisters separate from “new-generation™ waste in HFEF-5 camisters. However, the project has decided
that because there 15 no difference in how these two waste streams are treated in the PA, they should be treated as
the same waste streams in terms of how they are analyzed and flagged by RHINO. As a result, RHING will be
modified to treat them similarly in terms of 1dentifying unanalyzed radionuclides. And because Np-237 was
identified as SC i the legacy waste stream and RHINO includes the contribution in calculating performance
measures, 1t should not be identified as unanalyzed in the new-generation waste stream. Therefore, there 1s no need
to analyze the inventory of Np-237.

To confirm the inventories of the remaiming 9 unanalyzed radionuchides are within the bounds of the PA_ the
nventories of individual radionuclides were compared to the total radionuclide camister inventory (in Ci), and also
to the total PA base case inventories in all waste forms. The inventonies of the 9 unanalyzed radionuclides when
compared to the total canister inventory (2.77 Ci) are less than 1% (see Figure 1) with the exception of Nb-93m
(1.4%) and Tc-99 (0.093%). But when the canister inventories are compared to the total PA base case inventory of
all waste forms, the percentages of Nb-93m (0.0007%) and Tc-99 (0.05%) are quite low. The Nb-93 mventory will
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not impact the PA as this radionuclide was screened out during the Phase 111 screening with a screening dose of
<1E-40 mrem/yr. The Tc-99 inventory will have a small impact on the all-pathways dose, but the impact will be
calculated by RHINO because it is a key radionuclide for the groundwater pathway.

When the camster inventones are compared to the total PA base case inventories of all generators and waste forms
(Table 5, column &), the percentages of the other radionhuclides are very low except for Nb-92 (7.88%) and 51-32
(94.8%). The percentages of Nb-92 and S1-32 are only large because the PA base case inventories of these 2
radionuclides are relatively small. To be sure the inventories will not impact the PA | the canister nventories for
these two radionuclides were compared to the maximum allowable nventories calculated using the Phase II
screening model (for 51-32) and the Phase III screening model (for Nb-92), the same phases they were screened
from the PA. These calculations were performed using Equations 1 and 2 (See PA Check 9 section). The canister
mventory of Nb-92 (3.49E-07 C1) 15 6E-06% of the masximum mventory allowed by Phase ITI screening. The
canister inventory of 51-32 (3.11E-07 Ci) 15 4.6% of the maximum inventory allowed by Phase II screening.
Although the $1-32 15 a high percentage of the maximum allowable, 1t was screened during Phase IT and the likely
percentage allowed by Phase III would be very small.

Based on these comparnisons the unanalyzed radionuclide inventories identified by RHINO in canister MFC240072
will have an insignificant impact on the PA. Again, any impacts from key radionuclides will be mcluded by
RHINO 1n the appropriate dose and concentration calculations [C-14 (groundwater, air), Ni-63 (mtruder), Np-237
(groundwater), and Tc-99 (groundwater)].

Table 5. Unanalyzed radionuclides i waste canister MFC240072 with half-lives greater than one year.

1 2 3 4 3 6
Radionuclide Radionuelide Inventory as
Inventory as % of Total PA Base Case | % of Total PA Base Case
Canister Waste Total Canister Inventory All Waste Inventory All Waste
Radionuchds Inventory (C1) Fom Inventory Forms(C1) Fomms (Col 2/Col 3)
C-14 243E-07 5C £ B4E-06% 2.14E+02 1.14E-07%
Fe-55 1.11E-06 3C 4.00E-05% 1.97E+03 5.63E-10%
Nb-92 349E-07 AM 1.26E-05% 4 43E-06 7.88%
Nb-93m 3.87E-02 AM 1.40% 5.T0E+02 0.00679%
Ni-63 6.69E-07 sC 2 40E-05% 2.18E+05 3.07E-10%
5i-32 3.11E07 AM 1.13E-03% 3.28E-07 94 8%
Tec-98 6.44E-10 AM 2.32E-08% 1.23E-07 0.52%
Tc-99 2.57E-03 AM 0.093% 3.24E+00 0.05%
Zr-93 7.98E-02 AM 2.63E-06% 2.2IE+01 0.000033%

PA Check 12: Non-Svstem Radionuclides

Figure 1 shows waste canister MFC240072 contains one non-system radionuclide (Nb-91). Non-system
radionuclides are not included in the RHINO database typically because they have very short or very long half-
lives. Table 5 shows Nb-91 is listed as an activated metal in canister MFC240072.

WNb-91 was previously identified as a non-system radionuclide in HFEF-5 waste canister MFC210277 (UDQE-
RHLLW-053), and NRF 55-Ton waste canisters ECF-05-18-121 (UDQE-RHLLW-068), and ECF-05-18-122
(UDQE-RHLLW-075). In UDQE-RHLLW-033, the Nb-31 inventory was analyzed using the Phase III screening
methodology from the PA_ Tt was determined the RHLLW Disposal Facility could conservatively accept up to
9E+16 C1 of Nb-91 and not exceed the Phase III dose limit criferia of 0.4 mrem/yr for the all-pathways dose. In
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other words, any amount less than this would be screened out by the PA Phase III screening criteria. The current
inventory of Nb-91 1s well below 9E+16 Ci.

UDQE-RHLLW-053 also determuned that the facility could accept up to 2.86E+04 Ci of Nb-91 and not exceed an
acute intruder dose of 1 mrem, or 3. 39E+04 Ci of Nb-921 and not exceed a chronic dose of 1 mrem/yr. The PA dose
limit 15 500 mrem for the acute intruder scenario, and 100 mrem/yr for the chromic mtruder scenario. The most
limiting case 1s the chronic intruder scenario and the facility would be limited to 3.39E+06 Ci (33,900 mrem/Ci x
100 mrem) of Nb-91. Based on this the inventory of Nb-921 tn waste canister MFC240072 combined with the total
from other canisters emplaced in the facility 1s mconsequential with respect to potential impacts on the PA intruder
dose.

Table 5. Non-system radionuclides i waste camster MEC240072.
Canister Inventory Waste Half-Life
Radionuclide (C1) Form® (vr)
Nb-91 9 40E-04 AM 680
a  AM= Activated Metal

Summary

The radionuclide inventory of waste canister MFC240072 has been evaluated with respect to potential impacts on
the PA. Based on the evaluation, impacts to the PA are small and within the bounds of the PA. Therefore, the

proposed camister is deemed acceptable for disposal.

Recommendations

Modify RHINO to dentify unanalyzed radionuclides in legacy and new-generation HFEF-5 canisters using the
combined list of radionuclides from both legacy and new-generation HFEF-5 canisters.
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UDQE Tracking No.: UDQE-RHLLW-091
Subject: Canister ECF-01-21-111 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOEAID-11422) are not impacted

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-01-21-111 1s a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NREF). Prior to shipment the waste camister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the camister for acceptance. Canister
ECF-01-21-111 was flagged by RHINO based on the following inventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA check 9 was flagged by RHINO because the cumulative inventory of 17 radionuclides (Ac-227, Ce-142,
Cm-245, Cm-246, Hf-178m, Ir-192m, La-137, Np-237, Pt-193, Pu-238, Ra-226, Ra-228, Eb-87, Th-229,
Th-232, U-234 and U-236) with half-lives greater than 1 vear exceed the PA base case inventonies for this
specific generator (NRF), waste form (activated metals with surface contaminated debris) and canister type
(55-Ton). The cumulative mventory includes the inventory of previously emplaced camsters plus the proposed
canister. Fifteen of the 17 radionuclides are considered “non-key™ radionuclides because they were screened out
of the all-pathway dose calculation during preparation of the PA. The non-key radionuclides must be evaluated
to determine if the increased inventory (above the PA base case) would have resulted 1n the radionuclide not
being screened out during completion of the PA. The two key radionuclides (Np-237 and 1U-234) are addressed
under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Kev Radionuclides Only)
PA check 10 was flagged by RHINO because the cumulative inventory of two key radionuclides
(Np-237 and U-234) exceed the PA base-case mventory for this specific generator (NRF), waste form (activated
metals with surface contaminated debris) and canister type (55-Ton). The cumulative inventory includes the
inventory of previously emplaced canisters plus the proposed camster. The inventory of these two key
radionuclides must be evaluated to determine if the increased inventory and accompanying dose is within the
bounds of the PA_

PA Check 12: Non-system/Unanalyvzed/Non-exempt Nuclides Check
This flag was checked by RHINO because 12 unanalyzed radionuclides with half-lives greater than 1 year, and
three non-system/non-exempt radionuclides were identified by RHINO in waste canister ECF-01-21-111. These
must be evaluated to confinm the inventories will not impact the conclusions of the PA.

Exceadance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, 1t i determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA, the proposed canister may be approved for
disposal.
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Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
hean previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or [imitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes 00 Ne H
Comments: NA

2. Does the proposed activitv/mew information/'discovery potentially result in an increased effective dose from the
disposal facility that weuld challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution fo the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s (Construction of a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No H
Conments: NA

3. Does the proposed activity/new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the mast recent PA, approved 54, or approved UDQE?

Yes O No H
Conments: NA

4. Does the proposed activitv/new informatiow/'discavery involve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes 00 No H
Conments: NA

3. Does the proposed activity/new information/discovery involve a change inputs or assumptions of the mast recent
PA or approved S4?

Yes B No O

Comments: Camster ECF-01-21-111 was flagged by RHINO while performing PA checks of the waste camister
inventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the
bounds of the approved PA, or will not unpact the conclusions of the PA.

6. Does the proposed activitv/new information/discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved SA4,
approved UDQE, or associated closure plan (PLN-3503)7

Yes O Ne X
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Comments: NA

7. Does the proposed activity/new information/'discovery involve a test or experiment not described or analyzed in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No H
Comments: NA

8. Does the proposed activity/mew information/'discovery involve any analvtical errors, omissions, or deficiencies in
the most recent PA, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Yes 0 No A
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yesd No &
Comments: NA

NOTE: If all questions abave are answered “No, " then obtain signatures and implement proposed change. If
any of the questions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [

Jonathan Jacobson Qonatbon Qacobasr 04/04/2024
7 Sigftature

PrintType Name

Originator/FDS Originator/FDS Date
Tim Arsenault Tanethy Areenacll 04/09/2024
PrintType Name Bignature Dat
Approver/NFM Approver/NFM e
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the proposed activity/new information/discavery outside the bounds of the approved P4 or CA (e.g., does the
proposed activity'new information/discovery involve a change to the basic disposal concept as described in the
PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the PA ov considered
in the CA)?

Yes 0 No H
Comments:

2. Dwoes the proposed activity/mew information/'discovery result in the PA performance objective being exceeded?

Yes [1 No H
Comments:
3. Would the proposed activity/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?
Yes [1 No H
Comments:

4. Would the proposed activity/new information/discovery result in a change to DAS conditions or limitations?
Yes 0 No X
Comments:

5. Does the praoposed activity/mew information/'discovery have the potential to result in a significant change
impacting the ability of the disposal facility fo meet the performance objectives of DOE Order 435.1 or alter
conditions of the DAS and require a special analysis?

Yes [1 No H
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determunation. Attach supplementary documentation (e.g., TEV),

as required

This explanation contains an evaluation of flagged PA checks 9, 10 and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-01-21-111. Figure 1 shows the camister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RFTINO are contamed below.
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Figure 1. PA Check output screen from RHINO for waste canister ECF-01-21-111.
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PA Check 9

Waste canister ECF-01-21-111 contains 10 radionuclides whose cumulative inventories (includes placed canisters +
the proposed canister) exceed the PA base-case inventories for this generator (NRF), canister type (55-Ton) and
waste form (combined activated metals with surface contaminated debris) (see Figure 1). Of the 10 radionuclides, 8
(Ac-227, Cm-245, Cm-246, Pu-238, Ra-226, Th-229, Th-232, and U-236) are considered “non-key™ radionuchdes
because they were screened out of the all-pathways dose calculation during preparation of the PA. The cumulative
inventories of these radionuchdes will be evaluated to determine 1f the increased inventory (above the PA base case)
would have resulted 1n the radionuclides not being screened out during preparation of the PA_ The two key
radionuclides (Np-237 and U-234) are evaluated under PA Check 10 (see below). Radionuclides that were flagged
by PA Checks 9 and 10 that are not in camster ECF-01-21-111 (see Figure 1, last column of PA Checks 9 & 10,
Camister Contribution = 0) were evaluated under a previous UDQE and do not need to be evaluated here.

Canister ECF-01-21-111 contains eight non-key radionuclides that exceed the PA base case inventory: Cm-245,
Cm-246, Ra-226, Th-229, and Th-232 (screened duning Phase II), and Ac-227, Pu-238 and U-236 (screened duning
Phase IIT). Table 1 shows that the new cumulative inventories of the eight non-key radionuclides would still be
screened out using the Phase IT and III screening criteria of the PA. This was done by calculating the cumulative
inventory of each radionuclide as a percentage of the maximum allowable inventory allowed by the PA Phase IT and
III screemungs. For this calculation the mventory of all placed camsters plus the proposed canister (ECF-01-21-111)
was added to the total PA base case inventory. This 1s conservative because the PA base case inventories include
some of the inventory n the placed and proposed canisters. The screenings are done on the total facility inventory
and are independent of generator, canister type and waste form.

The maximum allowable inventory allowed by the Phase IT screening (Imaxir:) was calculated using the following

equation:
(mrem
i ) -
Imaxy.(—) = ¥ uation 1
1 (:],.'r') NERP Scresning Dose Factor; (@'} (Eq )
where:

0.4 mrem/yr = PA Phase II screening dose standard (1/10® the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory 1s leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci) (see DOE/ID-11421, Table 2-26).

The maximum allowable inventory allowed by the Phase IIT screening (Imax;y;,) was calculated using the following
equation:

- Ipa: (Ci) .
Imaxyy (C1) = 04 (m::m)x Bm[(: o (Equation 2)

where:
0.4 mrem/yr = PA Phase ITI screening dose standard (1/10* the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Jp4i = total PA base case mnventory of radionuclide 1 (see DOE/ID-11421, Table 2-29)
D = PA Phase ITI screening dose for radionuclide 1 based on total PA base case mventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of canister ECF-01-21-111
(column 3) and the total PA base case mventory (column 4) are conservatively summed together for each non-key
radionuclide, the totals (column 5) are fractions of the maximum allowable Phase IT and Phase TII screening
inventories (column 7) and would still be screened out. Therefore, the inventories of the non-key radionuclides in
ECF-01-21-111 are within the bounds of the PA

Appendix A
220



\_‘im doha Maticnal Lsboriory

41247 Rev, (W)
FRM-2545
0B/13118 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY Page 7 of 12
Table 1. Comparison of non-key radionuchde inventories to maximum allowable screening mventories.
1| 2 | 3 | 4 | 5 | 6 | 7 | 8
Radiomoclides Screened During PA Phase IT Screening
Projectad
Cumulative PA Base Casa +
Projected Total PA Base Casze| Inventory after Projected Cumulative
Cumulative Trrventory (411 Placement of Inmventory after
Inventory (Generatars, ECF-01-21-111 +| PAPhaszeIl Placement of
ECF-01-21-111 | {Placed + ECF- | Camsters, Waste | Totzl PA Base |NCEP Screenmz| Dax Allowsble |ECF-01-21-111 as % of]|
Non-Key Dentory 01-21-111) Fommz) Case Inventory Factor Phasa I] Screamng | Max Allowable Phaze II|
i (Cir (Cir (i (Cols 3+ (€D | (owrem/Ciy | Inventory (Ciae)! | Sereening Inventory
Cm-245 2.08E-10 2.84E-07 5.28E-07 8.12E-07 6.29E+4 £36E-06 12.8%
Cm-248 832E-11 1.16E-07 3.52E-07 4 638E-07 3.00E+4 133E-0% 3151%
Ra-226 1.61E-14 3.36E-11 3.4E-11 8.70E-11 21.96E+05 135E-06 0.0064%
Th-228 4 64E-15 2.84E-08 5.33E-08 8.15E-08 11BE+)5 333E-06 2142%
Th-232 3.36E-20 3.01E-08 248E-07 1.73E-07 3.66E+H)5 L0SE-06 15.5%
Radiomiclides Screened During PA Phase 1T Screening
Projectad
Cumulative PA Base Cas= +
Projected  |Total PA Bass Case| Inventory affer Projected Cumulative
Cumulative Trrventory (411 Placement of Inmventory after
Inventory (Generatars, ECF-01-21-111 + Placement of
ECF-01-21-111 (Placed + Canisters, Waste | Total PA Base PA Phass I1I Dlax Allowable |ECF-01-21-111 as %0 of]|
Non-Key Drrvrantory ECF-01-21-111) Formz) Case Inventory | Sereenmsz Dose | Phasze ITT Screaning | Max Allowszble Phaze
Radiomuclide {Cir (Cir (CiF (Cols 31+ (€D |  (mremir¥ | Inventory (Cityr) | I Screening Inventory
A 227 2.02E-13 288E-07 5.76E-06 6.06E-06 1.00E-40 230E+34 263E-38%
Pu-138 13BE-06 1.54E-03 3.68E-01 3.70E-01 23TEQ2 3.T3EH0 6.45%
U-236 S.17E-12 1.68E-06 5.38E-03 6.05E-03 LO4E-02 226E-03 267%
a.  Inventory of actrvated metal and surface contaminated debris.
b, Table 2-14, EHLL'W Performance Assessment (DOE-ID 2018).
c.  Table 2-26, RHLLW Performance Azseszment (DOE-1D 2018).
d. JImepty from Equation 1 above.
e, Table 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses < 1E-40 mrem/yr are assumed = 1E-40 mremsyr.
f  Impton from Equation 2 above.
PA Check 10

Canister ECF-01-21-111 contains two key radionuclides (Np-237 and U-234) whose cumulative inventory (includes
placed + proposed canister) exceeds the PA base-case inventory for this generator (NRF), canister type (55-Ton) and
waste form (combined activated metals with surface contaminated debris) (see Figure 1). These key radionuclides
were not screened out duning preparation of the PA and their contributions are included in the RHINO all-pathway
dose calculation and other performance measures.

It 15 allowable for the proposed comulative inventory of a radionuclide to exceed the PA base-case mventory for a
specific generator/canister/waste form so long as the impact of the proposed cumulative inventory 15 within the
bounds of the PA. This 1s demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed camister. Table 2 shows the impact on PA performance measures from placement of
canister ECF-01-21-111. The projected all-pathway dose after disposal of canister ECF-01-21-111 would increase
by 6.67E-08% for the compliance period and 0.11% for the post-compliance period. These are very small increases
and the all-pathways dose after disposal of ECF-01-21-111 1s significantly less than the PA limit of 25 mrem/yr
from DOE Order 435.1-1. The increases in other performance measures are also very small with the exception of the
air-pathway dose increase of 8. 88%. The increase in the air pathway dose 18 due to other radionuclides (C-14, H-3,
and I-129) whose cumulative inventories are less than the PA base case values. Thus, this evaluation shows that
although the cumulative inventories of Np-237 and U-234 would exceed the PA base case inventory for this
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generator/camster/waste form, the total inventory after disposal of canister ECF-01-21-111 1s within the bounds of
the PA

Table 2. Impact on performance measures from placement of camster ECF-01-21-111.

1 2 3 4 5 7 8 9
Placed Canisters + | % Increase in All-
Proposed Canister | Proposed Canister | Pathways Doss After
Parformance Project ECF01-21-111 | ECF01-21-111 Placement of
Measure Pariod Units Limit |PALimit|  (mwemir) {mramyr) ECF-0121-111
All Pathways Dose Compliance mremyr 1 25 9.034E-14 1.354E-04 6.67E-08%
Al Pathways Dese | Post-Compliance mremyr 125 23 8 357E03 7.884E-02 0.11%
Beta-Gamma DE Compliance mremyr 0.16 4 6.414E-14 B 616E-03 6.67E-08%:
Beta-Gamma DE | Post-Compliance mremyr 24 4 9.629E-03 3.397E-02 0.17%
Ra-226/228 Compliance pCill 0.2 5 9.609E-42 2175E-32 4 4E-08%
Ra-226/228 Post-Compliance pCilL 25 5 5.240E-11 2.030E-06 0.0026%
Grozs Alpha Compliance pCill 08 15 4 554E-38 4 520E-30 1.01E-06%
Grozs Alpha Post-Compliance pCil 1.3 13 1.788E-10 6.333E-06 0.003%%
Beta Garama ED Compliance mremyr 0.16 4 3.509E-14 5261E-05 6.67E-08%
Beta-Gamma ED' | Post-Compliance mremyr 2 4 1 419E-03 3.062E-02 0.079%%
Uranium Compliance ugL 1.2 30 4.074E-33 8.780E-28 4 64E06%
Uranium Post-Compliance ugL 13 30 8.660E-09 1.671E-03 0.002%
Intruder Compliance mremiyr 20 100 5.679E-03 1.832E-01 320%
Air Pathway Compliance mremyr 04 10 9.803E-06 1.202E-04 8.88%
PA Check 12

Unanalyzed Radionuclides with Half-lives Greater than 1 Year

Figure 1 shows waste camster ECF-01-21-111 contains 12 unanalyzed radionuclides with half-lives greater than one
vear. These radionuclides in this particular waste form (activated metals with surface contamination) were not
reported mn the PA base-case inventory for this generator (NEF) and canister type (55-Ton), and thus were not
analyzed in the PA [see Table B-6 in the WAC (PLN-5546) for list of analyzed radionuclides by waste form for 55-
ton canisters]. Therefore, they must be analyzed to confirm the inventornies are within the bounds of the PA. Tritium,
however, 15 a key radionuclide and the dose contribution 1s accounted for by RHINO. Therefore, trittum does not
require evaluation.

The inventory of the other radionuclides will not have an impact on the PA. To confirm this, the canister inventories
were compared to the total PA base case inventories of all waste forms. When the canister inventories are compared
to the total PA base case inventories of all generators and waste forms (Table 3, Column 6), the percentages of all
radionuchides are very small except for T1-204 (5.90E16%). The percentage of T1-204 is large because the PA
inventory of this radionuclide 1s very small (1.1E-22 C1). To be sure the inventory will not impact the PA_ the
carister inventory was compared to the maximum allowable inventory calculated using the Phase II screening
model, the same phase 1t was screened from the PA This calculation was performed using Equation 1 (See PA
Check 9 section). The canister inventory of T1-204 (6 49E-08 Ci) 1s 0.0068% of the maximum inventory allowed by
Phase II screeming, indicating there will not be an impact to the PA.

Table 3 shows that nine of the 12 radionuclides were reported m other waste streams (column 5). Column 6 shows
the camster inventories of the unanalyzed radionuclides are very small fractions of the total PA base-case inventory
{column 2 + column 5). This confirms that the unanalyzed radionuclides in camster ECF-01-21-111 will not impact
the PA
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Table 3. Evaluation summary of unanalyzed radionuclides in waste canister ECF-01-21-111 with half-lives greater
than one year.

1 2 E] 4 3 4 7
Radicnuclide Total PA Baze Canister Radionuclide
Inventory as % of Case Inventory | Inventory as % of Total PA Phase
Canister Inventory Waste Total Canister All Waste Forms Base Caze Inventory All Screened in
Radionuchde (Ci) Fom® Inventorv” (C1) Waste Forms (Col 2/Col 5) the PA
Al-2s 4 I6E-08 AM 4 Q0E-09%: NA N/A N/A
Cd-113 4 40E-24 AM 4 27E-25% NA N/A N/A
Eu-132 1.04E-06 5C 9 BUE-08%: 4. 14E+00 2 52E-05% m
Eu-134 124E06 5C L1TE07% 1.56E+01 T 96E-06% m
H3 3TE06 5C 1 2BE07% 1.99E+03 6 ETE-08%: Fetamed
Mn-33 2.05E-08 AM 193E-0%%: NA N/A N/A
Ra-22% 4 63E-13 5C 4 37E-14% 228E-07 0.000204% II
Sm-147 3.20E-15 5C 1 57E-16% 1.38E-10 0.003% I
Th-128 1.13E08 5C LORE-09%: 202E-04 0.006% m
Th-129 155E-12 5C 1 46E-13% 535E-08 0.003% I
Th-230 1.70E-13 5C 1 59E-14% 4 93E-08 0.0003% I
T1-204 6.49E-08 AM 6. 10E-09%: 1.10E-22 5 O0E+16% I

a  AM= Activated Metal, SC = surface contamination
b. Based on a total canister mventory of 10635 Ci (from BEHING).
N/A =Not Applicable. Not included in any base case PA waste streams.

Three of the 12 unanalvzed radionuclides have not been previously reported in any other waste stream and were
therefore subject to further review. All have half-lives greater than 1 year so they would not be screened by the PA
Phase I screening. Thus, these radionuclides were subject to the PA Phase II screening. The results of this screening
indicate that these radionuclides would in fact have been screened out by the PA Phase IT screening and are within
the bounds of the PA (see Table 4).

Table 4. Comparison of unanalyzed radionuclide inventories to maximum allowable Phase II screening inventories.

1 2 k] 4 5 o
Mazxmmum Phaze IT Percent Canister Inventory
Canister Phase II Screening Screening Inventory of Maximum Allowable
Radionuclide | Inventory (Ci) Waste Form* Factor (mrem/Ci) (Cifyr) Phase II Screening Inventory
Al-28 4.26E-08 AN LIE+S 3.60E-06 1.18%
Cd-113 449E-24 AN 20TE+DS 1.93E-06 233E-16%
Mn-33 2.03E-08 AN 1.6TE+02 240E-03 0.00085%

a.  AM=Activated Metal
N/A =Not Applicable. Not included in amy base case PA waste streams.

The maximum phase II screening inventory (Column 5) 1s calculated using maximum allowable inventory (equation
1). All of the values in column 6, percent camster inventory of masxamum allowable phase II screening inventory, are
very small and not reported tn any previous canisters. If these radionuclides appear in later waste canisters, the same
calculation will be performed, however it will be done on a cumulative basis rather than by individual waste
canister.

Non-system Radionuclides

Figure 1 shows waste canister ECF-01-21-111 contains three non-system radionuclides (Nb-91, Nb-%1m and
Nd-144). Non-system radionuchides are not included in the RHINO database typically because they have very short
or very long half-lives. Table 5 shows radionuclides Nb-91 and Nb-31m are listed as activated metals, and Nd-144 15
listed as both activated metal and surface contamination, in canister ECF-01-21-111. The long half-life of Nd-144
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coupled with the very small inventory (< 1E-26 Ci) indicate 1t will not have an impact on the PA_ The inclusion of
Nb-91m in waste canister ECF-01-21-111 would not affect the assumptions of the PA due to the very small
inventory (4.73E-20 Ci1) and short half-life (less than one year).

Nb-91 was previously identified as a non-system radionuclide in HFEF-5 waste canister MFC210277 (UDQE-
RHLLW-053), and NRF 55-Ton waste canisters ECF-05-18-121 (UDQE-RHLLW-068), and ECF-05-18-122
(UDQE-RHLLW-075). In UDQE-RHLLW-053, the Nb-91 inventory was analyzed using the Phase I1I screening
methodology from the PA. Tt was determined the RHLLW Disposal Facility could conservatively accept up to
9E+16 C1 of Nb-91 and not exceed the Phase III dose limit criteria of 0.4 mrem/yr for the all-pathways dose. In
other words, any amount less than this would be screened out by the PA Phase 111 screeming criteria. The current
inventory of Nb-21 15 well below 9E+16 Ci.

UDQE-RHLLW-0533 also determined that the facility could accept up to 2.86E+04 C1 of Nb-91 and not exceed an
acute intruder dose of 1 mrem, or 3 39E+04 Ci of Nb-91 and not exceed a chronic intruder dose of 1 mrem/yr. The
PA dose limit is 500 mrem for the acute intruder scenario, and 100 mrem/yr for the chronic intruder scenario. The
most limiting case is the chronic intruder scenario, and the facility would be limited to 3 39E+06 C1 (33,900
mrem/Ci x 100 mrem) of Nb-91. Based on this the inventory of Nb-21 in waste canister ECF-01-21-111 combined
with the total from other canisters emplaced 1n the facility 1s inconsequential with respect to potential impacts on the
PA intruder dose.

Table 5. Non-system radionuclides in waste canister ECF-01-21-111.

Radionuclide | Canister Inventory (Ci) | Waste Form* | HalfLife (y)
Nb-01 2.16E-06 AM 430
Nb-91m 4.T3E-20 A 0.164
Nd-144 441E-24 5C 23E+3
Nd-144 443E-26 A 23E+13

a  AM= Activated Metal, 3C = surface contamination

Summary

The radionuchide inventory of waste camster ECF-01-21-111 has been evaluated with respect to potential impacts on
the PA_ Based on the evaluation, impacts to the PA are small and within the bounds of the PA_ Therefore, the
proposed canister 1s deemed acceptable for disposal.
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UDQE-RHLLW-075, 2023, “Caruster ECF-03-18-122 from NRF flagged by RHINO during PA checks.” August
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UDQE Tracking No.: UDQE-RHLLW-092
Subject: Canister ECF-01-21-106 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOEAID-11422) are not impacted

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-01-21-106 1s a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NREF). Prior to shipment the waste camister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the camister for acceptance. Canister
ECF-01-21-106 was flagged by RHINO based on the following inventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA check 9 was flagged by RHINO because the cumulative inventories of 17 radionuclides (Ac-227, Ce-142,
Cm-245, Cm-246, Hf-178m, Ir-192m_ La-137, Np-237, Pt-193, Pu-238, Ra-226, Ra-228, Rb-87, Th-229, Th-
232, U-234 and U-236) with half-lives greater than 1 vear exceed the PA base case inventories for this specific
generator (NEF), waste form (activated metals with surface contaminated debris) and camister type (55-Ton).
The cumulative inventory mcludes the inventory of previously emplaced camsters plus the proposed camster.
Nine of the 17 radionuclides flagged in PA check 9 and present in ECF-01-21-106 are considered “non-key™
radionuclides because they were screened out of the all-pathway dose calculation during preparation of the PA.
The nine non-key radionuclides must be evaluated to determine 1f the increased inventory (above the PA base
case) would have resulted in the radionuclide not being screened out during completion of the PA. The two key
radionuclides (Np-237 and U-234) are addressed under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Kev Radionuclides Only)
PA check 10 was flagged by RHINO because the cumulative inventory of two key radionuclides
(Np-237 and U-234) exceed the PA base-case mventory for this specific generator (NRF), waste form (activated
metals with surface contaminated debris) and canister type (35-Ton). The cumulative inventory includes the
inventory of previously emplaced canisters plus the proposed camster. The inventory of these two key
radionuclides must be evaluated to determine if the increased inventory and accompanying dose is within the
bounds of the PA_

PA Check 11: Administrative 10% Canister Inventory Check (Key Radionuclides Only)
This flag was checked by RHINO because the canister inventory of one radionuclide (Mo-93) exceeds the 10%
threshold level of the PA base-case inventory for this generator, waste form and canister type. A threshold of
10%% was selected by considering the total number of waste disposal vaults, the variance in expected container
radionuclide mventory levels, and other pathway-specific considerations presented in INL (2018). According to
INL (2018), if a single container exceeds 10% of the radionuclide-specific base-case inventory modeled in the
PA for a specific generator, waste form, and canister type, the container will be flagged for further review to
determine if the canister inventory 1s an anomalous occurrence or indicative of a change in waste generation
rates. This check 1s performed for the 18 key radionuclides listed in Table 18 of INL (2018) that were analyzed
in the PA for the groundwater, air and intruder pathways.

PA Check 12: Non-system/Unanalyzed/Non-exempt Nuclides Check
This flag was checked by RHINO because 16 unanalyzed radionuclides with half-lives greater than 1 vear, and
two non-system/non-exempt radionuclides were identified by RHINO in waste camister ECF-01-21-106. These
must be evaluated to confirm the inventories will not impact the conclusions of the PA.

Exceadance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, 1t 15 determined the inventory levels (both
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canister and cumulative) are within the bounds of the approved PA, the proposed canister may be approved for
disposal

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
hean previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes 00 Ne H

Comiments:

2. Does the proposed activitv/mew information/'discovery potentially result in an increased effective dose from the
disposal facility that weuld challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution fo the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s (Construction of a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No H
Conments: NA

3. Does the proposed activity/new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the mast recent PA, approved 54, or approved UDQE?

Yes O No H
Conments: NA

4. Does the proposed activitv/new informatiow/'discavery involve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes 00 No H
Conments: NA

3. Does the proposed activity/new information/discovery involve a change inputs or assumptions of the mast recent
PA or approved S4?

Yes B No O

Comments: Camster ECF-01-21-106 was flagged by RHINO while performing PA checks of the waste camister
inventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the
bounds of the approved PA, or will not unpact the conclusions of the PA.

6. Does the proposed activitv/new information/discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved SA4,
approved UDQE, or associated closure plan (PLN-3503)7

Yes O Ne X
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Comments: NA

7. Does the proposed activity/new information/'discovery involve a test or experiment not described or analyzed in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No H
Comments: NA

8. Does the proposed activity/mew information/'discovery involve any analvtical errors, omissions, or deficiencies in
the most recent PA, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Yes 0 No A
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yesd No &
Comments: NA

NOTE: If all questions abave are answered “No, " then obtain signatures and implement proposed change. If
any of the questions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [

Jonathan Jacobson

Qonathan Qacobaon 4/16/2024
7 Signafire

PrintType Name

Originator/FDS Originator/FDS Date
Timothy Arsenault Tamethy Areenacdl 4/16/2024
PrintType Name 7 Signature D
Approver/NFM Approver/NFM ate
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)

Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No E

Comments:

2. Does the proposed activity/new information'discovery result in the PA performance objective being exceedad?
Yes [0 No M

Comments:

3. Would the proposed activitv/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No K

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes [0 No K
I “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),

as required

This explanation contains an evaluation of flagged PA checks 2, 10, 11 and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-01-21-106. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RHINO are contained below.

Appendix A
230



FRIM-2545
06/13M18
Rev. 1

q"Liuuhu Maticnal Loboriory

UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY

Canister Details ECF-01-21-106

Taan: Az b

"Wask Foim (A Rasarud cas) Zamlin

10| Ho | P Blee Ciue invprry Chass by Garenwes Can

g Batnas des)

‘Ware Foire (sap Raldnuehtes ]

T

[

rarsed e Exmren N

T

T |

=1 T B85 Caak | NAF 3 1084 004

i tae Comi [ HRF

WhTpe Ciak

B-Tan Caak | HAF

54758 AT

CHACECR GUBCRD

vt Furm . [ x Ean -
X N T N 1 T N
12 el e » 0 pear (€ § Vg
——
A | ] ol
w [] L T
0 ? a4iaE 038 | |
[ 'R ) T JeTTE o8 | 1 |
= o 1 I N0 I |
L PR ===
B A | 1
n | 1
N |hee ]
W | 3 1

L ]
TN [hee = i
B |ne E]
L ] T T
L 1 FAiRiE G

13 W Eopuibenns Wy et Reacbabrs {Caitisin Sppwenli|

Matiss

Figure 1. PA Check output screen from RHINO for waste camster ECF-01-21-106.
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PA Check 9

Waste canister ECF-01-21-106 contains 11 radionuclides whose cumulative inventories (includes placed camisters
+ the proposed canister) exceed the PA base-case inventories for this generator (NRF), canister type (55-Ton) and
waste form (combined activated metals with surface contaminated debrns) (see Figure 1). Of'the 11 radionuclides,
9 (Ac-227, Cm-245, Cm-246, HI-178m, Pi-193, Pu-238, Ra-226, Th-232, and U-236) are considered “non-key™
radionuclides because they were screened out of the all-pathways dose calculation during preparation of the PA.
The cumulative inventories of these radionuclides will be evaluated to determine 1f the increased inventory (above
the PA base case) would have resulted in the radionuclides not being screened out during preparation of the PA_
The two key radionuclides (Np-237, and U-234) are evaluated under PA Check 10 (see below). Radionuclides that
were flagged by PA Checks 9 and 10 that are not in canister ECF-01-21-106 (see Figure 1, last column of PA
Checks 9 & 10, Canister Coniribution = 0) were evaluated under a previous UDQE and do not need to be
evaluated here.

Camster ECF-01-21-106 contains mine non-key radionuclides that exceed the PA base case inventory. Six (Cm-
245, Cm-246, HE-178m, Pt-193, Ra-226, and Th-232) were screened during the Phase I PA screening, and 3
(Ac-227, Pu-238 and U-236) were screened during Phase III PA screening. Table 1 shows that the new cumulative
wnventories of the nine non-key radionuclides would still be screened out using the Phase IT and 1T screening
criteria of the PA_ This was done by calculating the cumulative inventory of each radionuclide as a percentage of
the maximum allowable inventory allowed by the PA Phase IT and ITT screenings. For this calculation the
inventory of all placed canisters plus the proposed canister (ECF-01-21-106) was added to the total PA base case
wnventory. This is conservative because the PA base case inventonies likely include some of the inventory in the
placed and proposed camsters. The screenings are done on the fotal facility inventory and are independent of
generator, canister type and waste form.

The maximum allowable mventory allowed by the Phase II screening (Imasxir) was calculated using the following

equation:
i [:mram
i ¥r i
Imax;;, ;j = uation 1
H[[: NCRP Screening Doszs; (%m] (Eq j
where:

0.4 mrem/yr = PA Phase II screening dose standard (1/10® the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory is leached from the source in one vear.
NCRP Screening Dose Factor (mrem/Ci1) (see DOE/ID-11421, Table 2-26).

The maximum allowable inventory allowed by the Phase III screening (Irmax;;;,) was calculated using the
following equation:

Imeaxy, (C0) = 0. 4(m;im) X 1:-7:;}1["('52“) (Equation 2)

where:
0.4 mrem/yr = PA Phase III screening doge standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Iy = total PA base case mventory of radionuclide 1 (see DOE/ID-11421, Table 2-29)
Dy = PA Phase ITT screening dose for radionuclide 1 based on total PA base case inventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of canister ECF-01-21-106
(column 3) and the total PA base case inventory (column 4) are conservatively summed together for each non-key
radionuclide, the totals (column 5) are fractions of the maximum allowable Phase IT and Phase III screening
inventories (column 7) and would still be screened out except for Hf-178m. Thus, the inventories of the non-key
radionuclides in ECF-01-21-106 are within the bounds of the PA with the potential exception of Hf-178m which 1s
evaluated below.
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Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.
1 2 3 | 4 3 | 5 | 7 3
Badiomuclides Screened During PA Phase IT Screanmg
Projectad
Cumulative PA Baze Caza+
Projectad Total PA Base Case| Inventory after Projected Cumulative
Cumulative Inventory (All Placerent of Tnvventory after
Inventory (Crenerators, ECF01-21-106 +| PAPhaseIl Placement of
ECF-01-21-106 | (Placed + ECF- | Camisters, Waste | Tofal PABase |NCEP Scrzening| Max Allowable |ECF-01-21-106 as % of
Non-Kev Invventory 01-21-106) Fonms) Case Inventory Factor Phasa II Screeming | Max Allowabls Phase II
i i (Cip {Cir (CiF (Cols 344 (Ci) (mrer/Cif | Inventory (Ciyr)! | Sereeming Imventory
Cm-245 363E-11 2.34E-07 328E-07 812E-07 6.20E+04 6.36E-06 12.3%
Cm-246 346E-11 1.16E-07 3.51E-07 4 68E-07 3.00E+04 1.33E-05 3.51%
Hi178m 3.11E-07 5AEE-06 4.01E-08 5.50E-06 925E+4 432E-06 127.16%
Pt-193 T.I7E0% S.37E-05 6.64E-4 760E-4 292E+2 137E-03 55.5%
Ra-226 1.34E-13 3.57E-11 3.14E-11 8.71E-11 196E+]3 1.33E-06 0.0064%
Th232 1.87E-13 3.01E-08 2ASE-Q7 278E07 3.66E+]3 1.0%E-06 25.5%
Radionuclides Screened During PA Phase I1T Screening
Projectad
Cumnlativa PA Basze Caza+
Projectad Total PA Base Case| Inventory after Projected Cumulative
Cumulative Inventory (411 Placernent of Tvventory after
Inventory (Generators, ECF-01-21-106 + Placement of
ECF-01-21-106 (Placad + Camisters, Waste | Totzl PA Base PA Phaze ITT Max Allowable |ECF-01-21-106 a= % of
Mon-Key Irrventory ECF-01-21-106) Fomms) Caze Inventory | Screenmg Dose | Phase III Screenms | Max Allowzble Phaze
BRadiomuclide (Cip {Cir (CiF (Cols 3+4) (Ci) (mrem~Ty Inventory (Cifvr)' | IIT Screening Inventory
Ac-227 1.12E-12 2.98E-07 3.76E-06 6.06E-06 1.00E-40 130E+34 2.63E-38%
Pu-238 1.27E-06 1.34E-03 3.68E-01 3.70E-01 237E02 3.73EH0 6.43%
U-238 3.82E-12 1.68E-06 3.88E-05 8.05E-03 1.04E-02 226E-02 2.67%

e R o

Inventory of activated metal and surface contaminated debris.

Table 2-14, RHLL'W Performance Assessment (DOE-ID 2018).
Table 2-26, RHLL'W Performance Aszsessment (DOE-ID 2018).
Imeper: from Equation 1 above.
Takble 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses < 1E-40 mrem/yr are assumed = 1E-40 mrem/yr.
Ty from Equation 2 above.

Because the sum of the cumulative inventory and the PA base case inventory of Hf-178m exceeds the maximum
allowable Phase II screening inventory, the potential impacts of Hf-178m on the groundwater all-pathways dose
and the intruder dose were evaluated. According to the evaluation in UDQE-RHLLW-087, it would require 4E+39
Ci of Hf-178m to fail the PA Phase III screeming criteria, and more than 30,000 Ci of Hf-178m to cause a
significant intruder dose. Based on the cumulative Hf-178m inventory from Table 1 (5.5E-06 Ci), Hf-178m will
have no 1umpact on the conclusions of the PA.

PA Check 10
Canister ECF-01-21-106 contains two key radionuclides (Np-237 and U-234) whose cumulative inventory
(includes placed + proposed canister) exceeds the PA base-case inventory for this generator (NRF), canister type
(55-Ton) and waste form (combined activated metals with surface contaminated debris) (see Figure 1). These key
radionuclides were not screened out during preparation of the PA and their coniributions are included in the
RHINO all-pathways dose calculation and other performance measures.

It 1s allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory fora
specific generator/camster/waste form so long as the impact of the proposed cumulative inventory 1s within the
bounds of the PA. This is demonstrated by calculating the projected impacts on PA performance measures from
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placement of the proposed canister. Table 2 shows the impact on PA performance measures from placement of
canister ECF-01-21-106. The projected all-pathways dose after disposal of canister ECF-01-21-106 would
increase by 0.000000034% for the compliance pertod and 0.07% for the post-compliance period. These are very
small increases and the all-pathways dose after disposal of ECF-01-21-106 is significantly less than the PA limit
of 25 mrem/yr from DOE Order 435.1-1. The increases in other performance measures are also very small with the
exception of the intruder dose increase of 14.7% and the air-pathway dose increase of 3.9%. While the increase in
the intruder dose is relatively large for one canister, 1t 1s still far less than the performance measure. The increase
1n the air pathway dose 1s due to other radionuchdes (C-14, H-3, and I-129) whose cumulative inventones are less
than the PA base case values. Thus, this evaluation shows that although the cumulative inventories of Np-237 and
U-234 would exceed the PA base case inventory for this generator/canister/waste form, the total inventory after
disposal of camster ECF-01-21-106 is within the bounds of the PA.

Table 2. Impact on performance measures from placement of canister ECF-01-21-106.

1 2 3 1 5 7 B [
Proposed Canister Placed Canisters + | % Increase i All-Pathowvays
Project ECF-01-21-106 Propesed Canister ECF-| Dosze After Placement of
Performance Measure Pariod Units | Limit |PALimit (uaremiyr) 01-21-106 {remfyr) ECF-01-21-106
Al Patiroczys Dosa Comphanea eyt 1 23 4 36E-14 1.35E-04 337E-0B%
All Patirovays Diose Post-Compliance | mremiyr 12.3 25 5.51E-05 T.8BE-02 0.070%
Beta-Gamma DE Complianca raramyT 016 4 3.24E-14 9 62E-03 3.36E-08%
Beta-Gamma DE Post-Compliance | mrem'yr 24 4 5.05E-04 5 60E-02 0.910%

Fa-226/128 Compliance pCrL 02 5 6.25E-42 2.1BE-32 2.B7E-0B%

Ra-226128 Post-Comgpliance pCrL 25 5 TA49E-11 2.03E-06 0.0036%%

Grass Alpha Compliancs L | 08 15 215E37 432630 4.T0E-06%

Grross Alpha Post-Compliancs pCiL 15 13 3 41E-10 6.34E-06 0.00538%
Eeta-Gamma ED Comphanea eyt 016 4 1.77E-14 5.26E-03 3.36E-0B%
BetoGemmaED | Post-Conmpliance | mmemfyr | 2 4 L57E-05 3.06E-02 0.051%

Uraniun Complianca uzL 12 a0 2.02E-34 8.7BE-28 231E-05%
Uranium Post-Compliance uzL 13 a0 1.66E-08 1.&6TE-03 0.100%
Intruder Compliance mremyT 20 100 261E-02 2.4E-01 14. 7%
Air Patinvay Compliance mremyT 04 10 4 31E-06 1.15E-04 3.90%
PA Check 11

Figure 1 shows PA Check 11 was flagged by RHINO because the activated metal (AM) inventory of one
radionuclide (Mo-93) in waste camster ECF-01-21-106 exceeds 10% of the base case inventory evaluated in the
PA as AM in 55-Ton waste canisters from NRF. This check 1s only performed for key radionuclides. Mo-93 15 a
key radionuclide in the PA for the groundwater pathway. If a key radionuclide activity in a waste canister exceeds
a 10% threshold activity level for that generator, carster type, and waste stream, the canister 1s flagged for further
review according to the change control process to determine if the radionuclide inventory in the container being
evaluated 15 an anomalous occurrence or indicative of a change in waste generation rates. The camster was also
evaluated to determine 1f the inventory of the radionuclide 15 within the bounds of the PA.

Table 3 shows the inventory of Mo-93 in camister ECF-01-21-106 exceeds the 10% critera (10.4%). While thus 1s
high for one carster, Table 3 shows that the inventory as a percentage of the total 20-year base case inventory of
AM for all generators 1s low (0.086%, see Column 7). Therefore, the inventory of the radionuclide as AM in
canister ECF-01-21-106 1s well within the bounds of the PA.
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Table 3. Radionuchide inventories in camster ECF-01-21-106 that exceed the 10% criteria for AM in NRF 55-Ton
canisters compared to PA 20-vear base-case inventories of AM for all generators and canisters.

1 2 3 4 3 & 7
Canistar PA 2037 Base Canister ECF-01-21-
P4 207 Baze ECF-01-21-106 Inventory as % Caze AN 106 Imventory 25 % of
Camister Case Irventory of PA 20-yr Base Caze Inventory for PA 20y Base Caze
ECF-01-21-106 for 8C in NRF Inventery for AN in NEF 55- FHLLW SC hrventory for
Waste AM brventory | 55-Ton Canisters Ton Canisters Facility RHLLW Facility (Col
Muclide Form® (Ci) {C1) (Col 3/Col 4¥ (Ci) 3/Col 6)
io-%3 AM 120E-02 211E-01 10.4% 2.55E+H0 0.085%

a.  AM = activated metals
b.  Radionuchde flagzed by RHINO because percentage exceeds 10%.

To determine 1f the inventory of the key radionuclide 15 anomalous compared to the inventory of previously placed
canisters, Table 4 compares the Mo-93 inventory in camster ECF-01-21-1086 to the total inventory of Mo-93 m all
previously emplaced canisters. Because the percentage in Column 5 1s high (63%6), the inventory in canister
ECF-01-21-106 seems anomalous compared to other 55-Ton canisters previously placed at the facility. Contitnued
tracking 15 recommended to see 1f this continues to be the case.

Table 4. Radionuchide inventory in camster ECF-01-21-106 that exceed the 10% critenia for compared to total
nventory of placed canisters regardless of waste form and generator.

1 2 3 4 5
Canister ECF-01-21-106
Inventory as %o of
Canister Inventory | Nuclide Inventory | Previously Placed NEF 33-
Waste ECF-01-21-106 | of Previously Placed | Ton Camisters as AM (Col
Muchde Form (Cn) Canisters (C1) 3iCol )
Mo-93 AM 2.20E-02 5.92E-02 37%
PA Check 12

Unanalyzed Radienuclides with Half-lives Greater than 1 Year

Figure 1 shows waste canister ECF-01-21-106 contams 16 unanalyzed radionuchides with half-lives greater than
one year. These radionuchdes in these particular waste forms (surface contamination and activated metals) were
not reported in the PA base-case inventory for this generator (NRF) and camister type (55-Ton), and thus were not
analyzed in the PA [see Table B-6 in the WAC (PLN-5546) for list of analyzed radionuchides by waste form for
55-ton canisters]. Therefore, they must be analyzed to confirm the inventories are within the bounds of the PA_

The majority of the individual inventories of these 16 radionuclides when compared to the total canister inventory
(3587 Ci) are much less than 1% (see Table 5, column 4). Therefore, the inventory of these radionuclides are not
reportable according to the WAC!. Nevertheless, the inventories were evaluated to determine if they are within the
bounds of the PA. This was done by companng the camster inventories to the total PA base case inventories of all
waste forms from all generators.

Column & shows that the camister inventories of the unanalvzed radionuclides are very small fractions of the total
PA base-case inventories (column 2 + column 5) with the exception of T1-204. The total PA base case mnventory of
T1-204 15 relatively small at 1. 10E-22 Ci due to infrequent occurrence of this radionuclide. However, much more
than the base case is reported in canister ECF-01-21-106 which warranted further exploration of 1ts impacts to the
overall waste stream. It was determuned that the sum of the total base case, previously emplaced waste, and
camster ECF 01-21-106 inventories of T1-204 to be nearly 10,000 times smaller than the maximum allowable
inventory to be screened out through PA Phase II screening. This confirms that the unanalyzed radionuclides in
canister ECF-01-21-106 will not impact the PA.

Table 5 shows that mne of the 16 radionuclides were reported in other waste streams (column 5). Column 6 shows
the canister inventories of the unanalyzed radionuchides are very small fractions of the total PA base-case
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inventory (column 2 + column 5). This confirms that the mne unanalyzed radionuclides 1 canister ECF-01-21-106
will not impact the PA_
Table 5. Unanalyzed radionuclides in waste canister ECF-01-21-106 with half-lives greater than one year.
1 : - Radio:uc].ide Total PJA Base Canister Ridicmuc]ide :
Canister Inventory as % of Case Inventory Inventory as % of Total PA
Inventory Waste Total Canister All Waste Forms Bagze Caze Inventory All Phase Screened
Radionuclide {Ci) Form® Inventory™ (C1) Waszte Forms (Col 2/Col 5) in the PA
AL26 3.33E-08 A 9.34E-10% NA NA NA
Cd-113 3.50E-22 A 1.55E-23% NA NA NA
Eu-132 1.04E-06 5 2.91E-08% 4.14E+00 2.52E-05% Im
Eu-134 1.24E-08 3 3.46E-08% 1.56E+01 T.06E-06%% o
H-3 137E-06 3 3.81E-08% 1.99E+03 6.87E-08% Retained
Lu-173 7.15E-12 A 1.9%E-13% NA NA NA
Lu-174 2.13E08 A 3.93E-10% NA NA NA
Mn-33 3.82E-08 A 1.06E-09% NA NA NA
Fa-22% 298E-13 3 331E-13% 22BE-07 0.000131% o
Re-186m 1.01E-08 A 2.81E-10% NA NA NA
Sm-147 2.87E-16 5 3.00E-18% 1.38E-10 0.000208% o
Ta-179 0.T9E-11 A 2.73E-11% NA NA NA
Th-222 399E-09 3 1.11E-10% 202E-04 0.00197% o
Th-229 1.77E-12 5 4.94E-14% 5.35E-08 0.00331% o
Th-230 1.82E-13 5 3.33E-15% 493E-08 0.000390% o
T1-204 T.63E-09 A 2.12E-10% 1.10E-22 6.93E15% o

a  AM= Activated Metal, 3C = surface contamination
b.  Based on a total camister mventory of 3387 Ci (from EHINO).
NA = Not Applicable. Not included in any base case PA waste streams.

Seven of the 16 unanalyzed radionuclides were not reported in any other PA waste streama and should be further

evaluated. All have half-lives greater than 1 year so they would not be screened by the PA Phase I screening. Thus
these radionuclides were subject to the PA Phase II screemung. The results of this screening indicate that these
radionuclides would in fact have been screened out by the PA Phase II screening and are within the bounds of the
PA (see Table 6).

Table 6. Comparison of unanalyzed radionuclide inventories to maximum allowable Phase II screening inventories
on an individual and cumulative basis.

1 2 3 4 5 5} 7 2
Camnister Sum of New and
Inventory of Maximum | Inventory as % | Previously Placed
Canister All Sum of New Phaze IT Phaze IT of Allowable Canisters az % of
Inventory Previcusly | and Previously | Screening | Screening Phase IT Max. Allowable
Fadionuelid | (Ci) of ECF- Placed Placed Factor Inventory Screening Phasze IT Screenmg
[ 01-21-106 | Cemisters (Ci) | Canisters (Ci) | (mrem/Ci) (Cilv) Inventory Inventory'
AL26 3.33E-08 4.66E-08 8.19E-08 L1E+05 | 3.60E-06 0.98% 2%
Cd-113 5.39E.22 8.64E-22 142E-21 207E+05 | 193E-08 | 2S0E-14% 7.37E-14%

! Although the H-3 inventory is less than 1% of the canister inventory, H-3 is a key radionuclide and any inventory greater than 1 pCi
is reportable. However, because H-3 is a key radionuclide, the impact will be included in RHINO calculations and H-3 does
not need to be evaluated here.
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Lu-173 7A5E-12 1 41E-05 141E-03 SSSEHI2 | T21E-4 | SS2E0T 196%

Lu-174 2.13E-08 3 86E-06 3 88E-04 122E+03 | 3.28E-04 0.0065% 1.19%

Mn-33 382E-08 4.94E08 8.76E-08 167E+02 | 240E-03 0.0016% 0.0036%

Re-186m 1.01E-08 3.15E-08 4.16E-08 137E+04 | 2.92E-05 0.035% 0.14%

Ta-170 0.79E-11 2.809E-05 2.89E-05 180EH)2 | 2.12E-03 4.62E-06% 1.36%

The maxsmum PA Phase IT screemng mventory (Column 6) 1s calculated using Equation 1. All of the values in
column 7, percent canister inventory of maximum allowable Phase IT screeming inventory, and column 8, sum of
new and previously placed camster inventory as a percentage of maximum allowable Phase II screening inventory
are very small. As these and other unanalyzed radionuclides continue to appear in later waste canisters, the same
calculation will continue to be performed on a cumulative basis by carmster inventory and cumulative radionuclide
inventory.

Non-system Radionuchides

Figure 1 shows waste canister ECF-01-21-106 contains two non-system radionuclides (Nb-91 and Nd-144). Non-
system radionuclides are not included in the RHINO database typically because they have very short or very long
half-lives. Table 4 shows radionuclides Nb-91 and Nd-144 are listed as activated metal and surface contamination,
respectively, in canister ECF-01-21-106. The long half-life coupled with the very small inventory (< 1E-26 Ci)
indicate Nd-144 will not have an impact on the PA.

Nb-91 was previously identified as a non-system radionuclide in HFEF-5 waste canister MFC210277 (UDQE-
RHILLW-053), and NRF 55-Ton waste camsters ECF-05-18-121 (UDQE-RHLLW-068), and ECF-05-18-122
(UDQE-RHLLW-075). In UDQE-RHLLW-053, the Nb-91 inventory was analyzed using the Phase III screening
methodology from the PA. It was determined the RHLL'W Disposal Facility could conservatively accept up to
9E+16 C1 of Nb-91 and not exceed the Phase III dose limit criteria of 0.4 mrem/yr for the all-pathways dose. In
other words, any amount less than this would be screened out by the PA Phase III screening criteria. The current
wnwventory of Nb-91 1s well below 9E+16 Ci.

UDQE-RHLLW-053 also determined that the facility could accept up to 2.86E+04 C1 of Nb-91 and not exceed an
acute infruder dose of 1 mrem, or 3.39E+04 Ci of Nb-91 and not exceed a chromic dose of 1 mrem/yr. The PA
dose limit 15 500 mrem for the acute intruder scenario, and 100 mrem/yr for the chronic intruder scenano. The
most limiting case 1s the chronic intruder scenario and the facility would be limited to 3.39E+06 C1 (33,900
mrem/Ci x 100 mrem) of Nb-31. Based on this the inventory of Nb-91 in waste canister ECF-01-21-106 combined

with the total from other canisters emplaced in the facility 1s inconsequential with respect to potential impacts on
the PA intruder dose.

Table 4. Non-system radionuclides in waste camister ECF-01-21-106.

Canister Inventory Waste Half-Life
Radionuclide () Form® (1)
Nb-91 1 48E-05 AM 680
Nd-144 3 6TE-27 sC 23E+15
a  AM= Activated Metal, 5C = surface contamination
Summary

The radionuclide inventory of waste canister ECF-01-21-106 has been evaluated with respect to potential impacts
on the PA Based on the evaluation, impacts fo the PA are small and within the bounds of the PA. Therefore, the
proposed canister 15 deemed acceptable for disposal.
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UDQE Tracking No.: UDQE-RHLLW-093
Subject: NRF Request for Exception to Reswipe Canister ECF-01-21-106

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

In 2022, Naval Reactors Facility (NEF) requested and was granted a permanent exception to limits of removable
surface contamination on the exterior of waste canisters shipped to the current Remote-Handled Low-Level Waste
(RHLLW) Disposal Facility as specified 1n the waste acceptance criteria (WAC), PLN-5446. A UDQE (UDQE-
FHLLW-063) and a Special Analysis (SA) (INL/RPT-22-68668) were performed to address the request and the
WAC was updated to include new limits for NRF waste canisters (see Section 2.6.1 of PLN-5546). As a condition of
recerving approval for the exception, NRF committed to swipe the lid (top) of each canister prior to loading the
camster into the cask, and analyze the swipe to confirm exterior contamination meets WAC requirements.
Additionally, NEF agreed each canister must be loaded into the cask within 2 weeks from the date of the original
swipe or the swipe/analysis procedure must be performed again prior to loading.

Waste canister ECF-01-21-106 was cleaned and the lid was swiped on April 16, 2024. The plan was to load the
canister into the cask a few days later, but loading was delayed due to an 1ssue with a load cell on the hoist. The hoist
has since been repaired and plans are to load the canister on May 2, 2024 which 15 2 days beyond the two-week
window. NEF has requested a one-time exception for canister ECF-01-21-106 to exceed by two days the two-week
requirement to load the canister, without having to reswipe, and reanalyze prior to loading. NRF supplied the
following information in support of their request:

o The onginal swipe results were all less than detectable (<1000 dpm beta-gamma and <20 dpm alpha)
surveys which gives a large margin to the linuts 1 the WAC,
¢ The canister 15 currently in the loading stand and the cask 1s installed above it, preventing any movement of

the camister, and
s There i3 no work expected in the same area that could contribute to an increase in contamination on the

canister.
The purpose of this UDQE is to evaluate this request for impacts to the approved PA or SA.
Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitvnew information/'discovery involve a change to the disposal facility from what has
been previously or analyzed in the most recent Disposal Authovization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (S4), or approved UDQE?

Yes O No =

Comments:

2. Does the proposed activitv/new information/discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (ie., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the C4?

*  Change to the site use plan or end state document

»  Construction of a new facility near the RHLLW Disposal Facilitv with the potential to impact perched water
s (A inpufs or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes 00 No HE

Comments:
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3. Does the proposed activitwnew information/'discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or appraved UDQE?

Yes O No HE

Comments:

4. Does the proposed activitvmew information/'discovery invelve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved SA, or approved UDQE?

Yes B No O

Comments: A process for demonstrating compliance with the canister exterior contamination limits in the RHLLW
WAC was written into NRF procedures and was part of the generator certification. NRF is requesting an exception

to this requirement. Any deviation from this process must be evaluated to establish WAC can still be met or there 15
no impact to the PA

5. Does the proposed activitwnew information/'discovery involve a change inputs or assumptions of the most recent
Pd or approved 547

Yes O No
Comiments:

6. Does the proposed activitvmew information/'discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 5S4,
approved UDQE, ar associated closure plan (PLN-3503)?

Yes O No E

Comments:

7. Does the proposed activitvwnew information/discovery involve a test or experiment not described or analvzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No E

Comments:

8. Does the proposed activitwnew information/'discovery involve any analvtical ervors, omissions, or deficiencies in
the most recent P4, approved S4, approved UDQE, or assaciated closure plan (PLN-5503)?

Yes OO0 No HE

Comments:

9. Do other considerations warrant development of an evaluation or special analysis?

Yes O No
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Comments:

NOTE: If all guestions above are answeared “No, ” then obtain signatures and implement proposed change. If
any af the questions above are answered “Yes, ™ then continue with Form and complete Unreviewed

Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or posttive?
Negative [] Positive X
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [

Jonathan Jacobson Qa»zaz‘?fa» Q&wﬁwm 05/02/2024
Print/'Type Name / Sig:l#me Dat.
OriginatorFDS Originator/FDS ae
Timothy Arsenault Tenothy Aocamacdt 05/02/2024
PrintType Name / Signature Date
Approver/INFM Approver/NFM
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the bounds of the approved P4 or CA (e.g., does
the proposed activity/new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
considered in the CA)?

Yes O No H
Comments:

2. Does the praposed activity/new information/discovery result in the PA performance objective being exceeded?
Yes 0 No H
Comments:

3. Would the proposed activitwnew information/discovery result in a change to the facility radionuciide disposal
limits in the approved PA?

Yes [0 No H
Comments:

4. Would the proposed activitu'new information/discovery result in a change to DAS conditions or {imitations?
Yes O No EH
Comments:

5. Does the proposed activity/new infarmation/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alfer
conditions of the DAS and require a special analysis?

Yes 0 No H
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

Explanation:

In evaluating NRF s request for a one-time exception to the requirement that canisters must be loaded within two-
weeks of being cleaned and swiped, the following was considered:

* Lid swipes of waste canister ECF-01-21-106 on April 16, 2024 showed less than detectable levels (<1000 dpm
beta-gamma and =20 dpm alpha). The two-week window would only be exceeded by two days. In this case 1t
15 very unlikely that the contammnation would be significantly greater than indicated by the swipes of the hid
taken on April 16, 2024. This 1s supported by data from waste canister ECF-01-21-111 which was on the
loading stand for one month. The lid of camster ECF-01-21-111 was onginally swiped on March 7, 2024 and
the camister sat on the loading stand until April 7, 2024 when 1t was swiped again The results of both swipes
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was less than detectable levels (<1000 dpm beta-gamma and <20 dpm alpha). Additionally, swipes are taken
from the lids of the canisters where the contamination 1s expected to be the highest. Based on this, the majority
of the surface area of the containers is expected to be less than the lid swipe results.

e NRF has affirmed there has not been nor will there be any activity i the water pool that would result 1n
increased contamination on the canister during the 16 days camister ECF-01-21-106 1s expected to be on the

loading stand.

Based on this information, 1t 1s unlikely the exterior contamination on canister ECF-01-21-106 1s greater than
WAC limits, and NRF s request for a one-time exception 15 reasonable and acceptable provided the following
conditions are met:

s Canister ECF-01-21-106 has not been moved from the loading stand between the time the first set of swipes
were taken (4-16-24) and the time 1t will be loaded into the cask.

s Canister ECF-01-21-106 13 loaded into the cask no later than 5-2-24 which would exceed the two-week
window by 2 days.

s The results from the first set of swipes on camster ECF-01-21-106 performed April 16, 2024 were all less
than detectable (<1000 dpm beta-gamma and <20 dpm alpha).

s  There has not been, nor will there be, any work or activity in the water pool between 4-16-24 and 5-2-24 that
would contribute to an increase in contamination on canister ECF-01-21-106.

e«  NRF provide BEA a copy of their own paperwork no later than noon on 5-6-24 mdicating this 15 a one-time
exception to their own procedure requiring waste canisters to be loaded within two-weeks after the mitial set
of swipes.

NRF has confirmed through email (Keith Veldkamp to Tim Arsenault, 4-24-24; Dustin Esterholdt to Tim
Arsenault, 4-25-24) and phone call (Keith Veldkamp to Jeff Sondrup, 5-1-24) that these conditions have been or
will be met. All emails and paperwork provided to BEA by NRF will be added to the acceptance documents on
RHINO.
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Jonathan Jacobson Qamm Qacsbasn 05/02/2024
PrintType Name Slgnaﬁe Date
Originator/ FDE Orniginator FDE

A R Prather A £ Prgtie 5/2/24

Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
A. Jeff Sondrup S "Tu TP 05/02/2024
Print/Type Name (| |l Signature Date
PA/CA SME o/ PA/CA SME

Paul A. Velasquez Cro A VL@W 05/02/2023

PrintType Name \'énamre \ Date
Waste Management"WhMP Waste Management WhMP

Tim Arsenault Tanethy Araenacdl 517124

Print'Type Name (/Signature Date
Nuclear Facility Manger™WEFM Nuclear Facility Manger/INFM
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Section ITI, Special Analysis, SA (If Required in Section I or II)

PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?

41247 Rew 0

Page 7 of 7

Yes O No O

Comments:
Print'Type Name Bignature Date
Originator FDS Originator FDS
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print'Type Name Signature Date
PA/CA SME PA/CA SME
Print'Type Name Signature Date
Waste Management WhP Waste Management "WMP
PrintType Name Signature Date
Nuclear Facility Manger™WEFM Nuclear Facility Manger/INFM
Print'Type Name Signature Date
DOE/D Eepresentative DOE/D Representative
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UDQE Tracking No.: UDQE-RHLLW-054
Subject: Canister ECF-01-21-104 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-01-21-104 is a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NRF). Prior to shipment the waste canister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the camister for acceptance. Camster
ECF-01-21-104 was flagged by RHINO based on the following mventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA check 9 was flagged by RHINO because the cumulative inventories of 21 radionuchdes (Ac-227, Ce-142,
Cm-245, Cm-246, Cs-137, Hf-178m, Ir-192m, Kr-85, La-137, Np-237, Pt-193, Pu-238, Pu-240, Ra-226, Ra-228,
Rb-87, 5r-90, Th-229, Th-232, U-234 and U-236) with half-lives greater than 1 vear exceed the PA base case
wnventories for this specific generator (NRF), waste form (activated metals with surface contaminated debris) and
canister type (55-Ton). The cumulative mventory includes the inventory of previously emplaced camsters plus
the proposed canister. Sixteen of the 21 radionuclides flagged in PA check 9 and present in ECF-01-21-104 are
considered “non-kev” radionuclides becavse they were screened out of the all-pathway dose calculation duning
preparation of the PA. The 16 non-key radionuclides must be evaluated to determine if the increased inventory
(above the PA base case) would have resulted in the radionuclide not being screened out during completion of
the PA_ The five key radionuclides (Cs-137, Np-237, Pu-240, 5r-30 and U-234) are addressed under PA Check
10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Key Radionuclides Only)
PA check 10 was flagged by RHINO because the cumulative inventory of five key radionuclides
(Cs-137, Np-237, Pu-240, 51-90 and U-234) exceed the PA base-case mnventory for this specific generator
(NEF), waste form (activated metals with surface contaminated debris) and canister type (55-Ton). The
cumulative inventory includes the inventory of previously emplaced canisters plus the proposed camister. The
inventory of these five key radionuclides must be evaluated to determine if the increased inventory and
accompanying dose 1s within the bounds of the PA

PA Check 11: Administrative 10% Canister Inventory Check (Key Radionuclides Only)
This flag was checked by RHINO because the canister inventory of six radionuclides (Cs-137, Wp-237, Pu-239,
Pu-240, 51-90, and U-234) exceed the 10% threshold level of the PA base-case inventory for this generator,
waste form and camster type. A threshold of 10% was selected by considering the total number of waste disposal
vaults, the variance in expected container radionuclide inventory levels, and other pathway-specific
considerations presented i INL (2018). According to INL (2018), 1f a single contamner exceeds 10% of the
radionuclide-specific base-case inventory modeled in the PA for a specific generator, waste form, and canister
type, the container will be flagged for further review to determine if the camister inventory is an anomalous
occurrence or indicative of a change in waste generation rates. This check 15 performed for the 18 key
radionuclides listed in Table 18 of INL (2018) that were analyzed in the PA for the groundwater, air and intruder
pathways.

PA Check 12: Non-system/UnanalyzedNon-exempt Nuclides Check
This flag was checked by RHINO because 19 unanalyzed radionuclides with half-lives greater than 1 vear, and
three non-system/non-exempt radionuclides were 1dentified by RHINO in waste canister ECF-01-21-104. These
must be evaluated to confirm the inventories will not impact the conclusions of the PA
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Exceedance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, it 1s determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA, the proposed canister may be approved for
disposal.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
heen previously or analyzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes 00 Ne H

Comments:

2. Does the proposed activitv/mew information/'discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s Construction af a new facility near the RHLLW Disposal Facility with the potential to impact perched water
s Cd inputs or assumprions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes 00 No H
Comments: NA

3. Does the proposed activitv/new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the mast recent PA, approved 54, or approved UDQE?

Yes 00 No H
Comments: NA

4. Does the proposed activitv/new informatiow/'discavery involve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the mast recent PA, approved 54, or approved UDQE?

Yes 00 No H
Comments: NA

5. Does the proposed activitv/mew information/'discovery involve a change inputs or assumptions of the most recent
P4 or appraved SA7

Yes E Ne O

Comments: Canister ECF-01-21-104 was flagged by RHINO while performing PA checks of the waste canister
inventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the
bounds of the approved PA, or will not impact the conclusions of the PA.

6. Does the proposed activitv/'new information/discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-3503)7
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Yes 00 Ne H
Comments: NA

7. Does the proposed activitv/new information/discovery involve a test or experiment not described or analyzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No H
Conments: NA

8. Does the proposed activity/new information/discovery involve any analyfical errors, omissions, or deficiencies in
the most recent P4, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No H
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yes [ No H
Comments: NA

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. If
any af the questions above are answered “Yes, ™ then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or posttive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [J

Jonathan Jacobson Qenathan Qacobaon 05/20/2024
PrintType Name 74 Signgftire D
OriginatorFDS OriginaterFDS ate
Tim Arsenault Tamethy Araanacdt 5/21/2024
Print/Type Name & Sigaature Dat
Approver/NFM Approver NFM e
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)

Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No E

Comments:

2. Does the proposed activity/new information'discovery result in the PA performance objective being exceedad?
Yes [0 No M

Comments:

3. Would the proposed activitv/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No K

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes [0 No K
I “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),

as required

This explanation contains an evaluation of flagged PA checks 2, 10, 11 and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-01-21-104. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RHINO are contained below.
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Canister Details ECF-01-21-104

PA Status: Fail | Placement Vault: 55-Ton Cask

2 Value Limit  Uni
1 | Yes | Al Paltways Dose 1.35368E-004
L {
2
3 | Yes |Ra-226/228 2. 1BH0E-032
Ves |Ra-226/228 | 2.0426€-008
4 Yas | Gross Alpha 4.5431E-030
Yos | Gross Alpha | 83706E-008
5 | Yes |Bets-Gamma ED 5. 2609E-005
Yas | Bets-Gamma ED [ aoeeE002 [ 2 | memiyr [Post Compliance | 522024
8 Yas | Uranium B.BTHAE-028 | 1.2 vl | Compliance BH024
Yes | Uranium | 1esreo0s | 15 | wor |PostCompliance |smzoze |
T Yaa | Intrudar 1.8584E-D01 20 | mwamnyw | Compliancs
8 | Yos | ArPathway | 1.3887E:004 | 0.4 | mramiyr | Compiinncs
] Mo | PA Base Case invenory Check by Genesaton CanisterWasie Form |All Radionuclides) - B Compliance
10 Mo | PABase Case inveniory Check by Generator Canister’yasie Formn (Key Radionuclides) - Compliance
11 | No | Administrativa 10% Canistar Invantory Chack (Key Radionuclides) e | . Compliance [ si2/2024
12 | No | Non-Systam/Unanalyzed/Nan-Exsmpt Nuclides Check | " Complance | 522024 |
13 | Yes | Canister Action Levels Check - Comgliance 22024

8. & 10. PA Base Case Inve:

Mate: Nuclides of intares! are in bold.

Generator Facility Array
NRF w All e

Half Life Foam Vst GEneraoT 2 & Pl Limilt i LTI

Ac-227 [Datails 21 BOOE+0D1 A | B5-Ton Cask | NRF 3 Vsl 2 GTAGE-DOT 2.0BB4E-00T 1.TTR4E-013

Ce-142 [Dotals] | GO100E+018 | A | B5-Ton Cask |NRF 3 [ West 7.3810E-D0R 5.3195E-008

Crin245 |Dx 1 B ABJOE+003 B BS-Ton Cask | NRF 3 Wiesl 2 BAVAE-DOT 89887 E-008 LSTAZE-0N0
|Cmv248 [Dotnis] | 47BOOE+003 | S |B5-TonCask |NRF 3 | wes | teE007 | 3saveos | eowsEAn
Ca-137 [Dtalls) 3. 0100E +001 B | B5-Ton Cosk | NRF 3 e B.D3IGE-D02 8.9170E-002 2ATHE-002
HE1T8m [Dutsis] | 3.1DODE+001 | A | B5-Ton Cask |NRF 3 | wew 5.3316E-006 A0123E-008 1BMAE007 |
- 102m | it 2 4100E+003 A B5-Ton Cask | NRF 3 Wil 1. SEBE-DOE T AOTOE-O07

Kb (Dotals) | 1.0700E+001 | & |65-Ton Cask |NRF 3| wem 3.3236E-003 3.4051E-003 121326003 1
La-137 [Duatails| 5 OR00E+004 A | B5-Ton Cask | NRF 3 Wosl 4 BMEE-0OT | 1.5450E-007

Np-237 (Dninls] | 216004008 | 8 |B6-Ton Cask |NRF i | e 712226007 | 338436000 1TemEQ0T |
P93 |Dotamils] 5. 0100E+001 A Bb-Tan Cask | NRF 3 Wil 06T23E-006 | 8.0353E-005 2 4800E-014
Mslm.n.«ﬁ l.\?IPl*NH 5 E&TMC‘ NRF 3 [ 'I\H :I.Il:1:-ﬂ_!ﬂ [ &m-ﬂﬂl 2 29B3E-003 :
Pu-240 [Dutaily 8 5EI0E +003 8 | 66-Ton Cosk | NRF 3 Wesl B, 2400E-006 | 6.2158E-D06 291 M8E-006

Aa-226 [Dotals] | 18000E+003 | A E] | Wosi 5.5600E-011 | 3.0840E-012 218326014

Ra-228 | 5 THOOE-+000 A 3 Wist 3.004BE-00/ | 1.9107E-008

Ab-B7 [Dotals] | ABR00E+010| A | W 1, B443E-007 1.0ROTE-007 3. 6000€-014
Sr-00 |Dastuin| 2 BR00E 001 B 3 o B 1B93E-DI2 & 08IZE-002 1. 31 2E-002

Tredah Dot} | LASOE0N] A 3 | Wt 000, | SEOME00S MIENT

The232 [Datsils 1 AGDOE+D1D A k| Wil 1.0120E-008 1.6022E-008 6ATMED2)

2 [ % |
23 B 3
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Nate: Tasts 11.13 are canissar spacific

11. Administrative 10% Canister inventory Check (Canister Specific)

Nuclide Farm Generator s c PA Inv (Cij Threshold (Ci)
Cs-137 5 |MRF 55-Ton Cask 2 BT20E-002 8.8178E-002 8.9179E-003
in-Ja? | s |NRF [ 55-Ton Cask | 3 | \ l 3 3543E-008 3.3543E-010
Pu-239 S |NRF 55-Ton Cask 3 1.4548E-005 7 0400E-005 7.0409E-006
[pozis | s [wmr | sswmcax | 3 | | sz1seE008 8.2158E-008
S0 | s |neF 56%onCask | 3 | 13126600 | 5 9B3ZE-002 8 9832E-003
U234 S |NRF 56-Ton Cask 3 4. TTB1E-007 4.TT61E-008

12. PA Unanalyzed Nuclides with a half-dife > 1 year (Canister Specific)

Nuchde Foim Genetatlor ‘.I'I'J’ Armount [C1) Halr Lite (1] % Candsted ‘.t‘.l!ﬂ"l‘
Al-26 A | NRF 3 5 OTTOE-On T AGO0E 005 4 5262E-010
Cd-113 | A [nrF | 3| BSISE024 | 7.T000E+015 | 7 5085E-024
Cd=113m -] baFEF i 1 XBA0E i 1.4 900E «001 1_183TE-ODE
Eu182 | s |wme [ 3| 1 D434E-008 1 3600E+001 9.3081E-007
Eu-154 5 | NRF & 1407TE-004 B SG00E + i 4 SBBOE-O04
Er1ss | 8 |nRF s 1 8.64526-005 4. 7H00E 4000 711206005
Ha NRF 2 SORGE 008 1. 2300E 001 2 SG48E 00
Lu173 | [ wwe | | 7 508SE-007 1.3700€+000 | 6.7787E007
w14 A | NFE 1 SE30E-007 SOO0E +00¢ 1 3G44E-0O07
“Mn-B3 I A [NRF [ | 2 92006010 3.7400E+000 I 20100E-010
5210 A MRF 1 B850E 015 2 2200€+«001 1 B6348E 016
Raz28 | 8 |NRF || INTIED3 5 7400E4000 I 2 0916E-013
Ha-188m A | NEE O 2 DOO0E « 08 5 ISTOE-010
Sme147 | s [wee I | 1. 756TE015 10600E-011 1 5O0GE-015
S 1 s RE 8. 022E-00% 3 DOOOE 001 T 4DBSE.O08
Ta-170 [ A [wer || 321326008 1.8200€+000 | 2 BBOSE-O00
Th-228 8 |MRF 3 8.8183E-000 1. G100E +000 7 BBASE-DDD
229 | 5 [wee [ 1 944086013 7.8B00E003 BAZ20E-013
Th-230 5 NHF 3 1. 060E-013 7 S400E « 004 9.1530E014
12. Non-System/Non-Exempt Muclides [Canister Specific)
Nuchide : Type Imported as (Cf)
M- 3 4EZIE-008 A Yos
B | 438556015 [ 2] Yes
M-144 2 1328E-024 s ™
o148 | 1.0436E-023 [ a] Yoo

Figure 1. PA Check output screen from RHINO for waste canister ECF-01-21-104.

PA Check 9

The RHINO acceptance check for waste camster ECF-01-21-104 1dentified 21 radionuclides whose cumulative
inventories (includes placed canisters + the proposed canister) exceed the PA base-case inventories for this
generator (NRF), camster type (53-Ton) and waste form (combined activated metals with surface contaminated
debris) (see Figure 1). However, four radionuclides that were flagged by PA Checks 9 and 10 are not in canister
ECF-01-21-104 (see Figure 1, last column of PA Checks 9 & 10, Canister Contribution = 0), and because they
were evaluated under a previous UDQE, they do not need to be evaluated here. Of the remaining 17 radionuclides,
13 (Ac-227, Cm-245, Cm-246, Cs-137, Hf-178m, Pt-193, Pu-238, Ra-226, Rb-87, Sr-90, Th-229, Th-232, and U-
236) are considered “non-key” radionuclides for the groundwater pathway because they were screened out of the
all-pathways dose calculation during preparation of the PA Kr-85 was screened during Phase I for the
groundwater pathway because even though 1t has a half-life greater than 1 year, it is a gas and will not contribute
to the groundwater pathway dose or the intruder dose. The Kr-85 tmpact on the atr pathway 1s evaluated below.

Groundwater Pathway

The cumulative inventories of 13 non-key groundwater pathway radionuclides will be evaluated to determune if
the increased inventory (above the PA base case) would have resulted in the radionuclides not being screened from
the groundwater pathway during preparation of the PA. The three key radionuclides for the groundwater pathway
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(Np-237, Pu-240, and U-234) and the two key radionuclides for the intruder pathway (Cs-137 and 5r-90) are
evaluated under PA Check 10 (see below).

Eight of the 13 non-key groundwater pathway radionuclides (Cm-245, Cm-246, Hf-178m, Pt-193, Ra-226, Rb-87,
Th-22% and Th-232) were screened during the Phase IT PA groundwater pathway screening, and five (Ac-227, Cs-
137, Pu-238, 51-90 and U-236) were screened during Phase IIT PA groundwater pathway screeming. Table 1 shows
that the new cumulative mventories of the 13 non-kev radionuclides would still be screened out using the Phase IT
and TIT screening criteria of the PA_. This was done by calculating the cumulative inventory of each radionuclide as
a percentage of the maximum allowable inventory allowed by the PA Phase II and III groundwater pathway
screenings. For this calculation the inventory of all placed camisters plus the proposed camster (ECF-01-21-104)
was added to the total PA base case inventory. This is conservative because the PA base case inventories likely
wnclude some of the inventory in the placed and proposed camisters. The screemungs are done on the total facility
nventory and are independent of generator, canister type and waste form.

The maximum allowable inventory allowed by the Phase II screeming (Imaxir) was calculated using the following

equation:

Imax [:Ci = > [:m;:m' (Equation 1)
I 1"") ~ Ncrp Screening Dosej (%m] q

where:

0.4 mrem/yr = PA Phase II screening dose standard (1/10% the allowable 40 CFR. 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory is leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci) (see DOE/ID-11421, Table 2-26).

The maximum allowable inventory allowed by the Phase III screening (Imaxy;;,) was calculated using the
following equation:

I (€0 =04 (222 24, esain
Loy

where:
0.4 mrem/yr = PA Phase III screening dose standard (1/10% the allowable 40 CFR. 141 drinking water dose for
beta-gamma emitters)
Ips; = total PA base case inventory of radionuclide 1 (see DOE/ID-11421, Table 2-29)
Dy = PA Phase III screening dose for radionuclide 1 based on total PA base case mventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of camister ECF-01-21-104
(Column 3) and the total PA base case imnventory (Column 4) are conservatively summed together for each non-
key radionuclide, the totals (Column 5) are fractions of the maximum allowable Phase IT and Phase 1T screening
inventories (Column 7) and would still be screened out except for Hf-178m. Thus, the inventories of the non-key
radionuclides in ECF-01-21-104 are within the bounds of the PA with the potential exception of Hf-178m which 1s
evaluated below.

Because the sum of the cumulative inventory and the PA base case inventory of Hf-178m exceeds the maximum
allowable Phase II screeming inventory (see Table 1, Column 8), the potential impacts of Hf-178m on the
groundwater all-pathways dose and the intruder dose were evaluated. According to the evaluation in
UDQE-RHLLW-087, it would require 4E+39 C1 of Hf-178m to fail the PA Phase III screening criteria, and more
than 30,000 Ci of Hf-178m to cause a significant mtruder dose. Based on the cumulative Hf-178m inventory from
Table 1 (5.33E-06 C1), Hf-178m will have no impact on the conclusions of the PA.
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Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.
1| 2 | 3 | 4 | 5 | 6 | 7 | 8
MNon-key Radiomuclides Screened During PA Phaze IT Groundwater Pathway Screening
Projectad
Cumulativa PA Base Casa +
Projactad Total PA Basa Casa| Inventory affer Projected Cumulative
Cumulative Inventory (411 Placernent of Tvventory after
Inventory (renerators, ECF01-21-104 +| PAPhaseIl Placement of
ECF-01-21-104 | (Plzced + ECF- | Canisters Waste Totzl PA Baze |NCEP Sereeninz| Max Allowable |ECF-01-21-104 2= % of
Mon-Key Irrventory 01-21-104) Fomms) Caze Inventory Factor Phasa II Sereening [Max Allowable Phase II
Radiomuelide (Cir (Cir (CiF (Cols 340 (€D | (orem/Ciy | Inventory (Cifyr)! | Sereening hrventory
Cm-245 1.57E-10 2.B4E-07 5.28E07 B.12E-07 6.20E+04 6.36E-08 12.8%
Cm-246 6.29E-11 1.16E-07 3.52E07 4 6BE-07 3.00E+04 133E-05 3.51%
Hf178m 1.83E-07 533E-06 4 01E08 537E-06 9 25E+04 4 32E-06 124%
Pt-193 2.49E-14 9.37E-03 6.64E-04 T.60E-04 2.90E+(2 1.37E-03 335%
Fa 116 2.16E-14 5.36E-11 3.4E-11 8.70E-11 2.96E+03 1.33E-06 0.00644%:
Bb-87 3.60E-14 1.64E-07 1.28E-06 1 44E-06 4 44E+HD3 9 01E-05 1.60%
Th-229 214E-17 2 B4E-02 5.35E08 8. 19E-03 1.18E=03 338E-08 242%
Th-232 5.87E-20 3.01E-02 2 48E07 2 7BE-07 3.66E+03 1.09E-08 255%
Non-key Radionuclides Screened During PA Phase IIT Groundwater Pathway Screening
Projected
Cumulativa PA Base Casa +
Projactad Total PA Basa Casa| Inventory affer Projected Cumulative
Cumulative Inventory (All Placement of Inventory after
Inventory (Ganerators, ECF-01-21-104 + Placament of
ECF-01-21-104 (Placad + Camsters, Wasta Total PA Baze P4 Phaze IIT Max Allowable |ECF-01-21-104 as % of
Mon-Key Irrventory ECF-01-21-104) Fomms) Caze Inventory | Screenmg Dose | Phase 11 Screenmg | Max Allowzble Phaze
Radionuclide (Cip (Cir (Cip (Colz 3+ (CD) |  (mremirr | Duventory (Civn)' | I Scresning Inventory
Ac 227 1.78E-13 2.88E-07 5.7T6E-06 6.06E-06 1.O0E-40 2 30E+34 JA3E-42%:
Ce-137 287E-02 BO3E-02 9 45E+02 9 45E+02 1.00E-40 3.78E+42 2 50E-42%:
Pu-238 2.30E-03 3.B4E-03 3.68E-01 3.72E-01 2.57E-02 3.73E+00 6.49%
Sr-80 131E-02 B.I19E-02 6.73E+02 6.73E+02 1.O0E-40 2.60E+42 2 50E-42%:
U-236 4 93E-07 2.1BE-06 5. BBE-05 6.10E-03 1.04E-02 1. 26E-03 2.70%
a.  Inventory of activated metal and surface contaminated debris.
b.  Table 2-14, RHLL'W Performance Assessment (DOE-ID 2018).
c. Table 2-26, RHLL'W Performance Asseszment (DOE-ID 2018).
d. Jmeoox from Equation 1 above.
e, Table 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses = 1E-40 mrem/yr are assumed = 1E-40 mrem/vyr.
f Ity from Equation 2 above.
Air Pathway

As previously stated, Kr-85 was screened during Phase IT of the air pathway screening. Here, the Kr-85 mventory
was evaluated to determine if the new cumulative inventory would still be screened from the air pathway. Air
pathway screening 1s based on the total PA base case inventory of all generators. The total amount of Kr-835
evaluated in the PA 15 50.4 Ci. Canister ECF-01-21-104 contains 1 21E-3 Ci of Kr-85 and the cumulative amount
thus far in all vault arrays 15 3.82E-03 Ci1 (see Figure 1), or 0.008% of the PA base case inventory. This small
additional amount 1s insignificant compared to the PA base case inventory and would not result in Kr-85 being
retained as a key air pathway radionuclide. Therefore, the Kr-85 inventory in canister ECF-01-21-104 18 within the
bounds of the PA_
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PA Check 10

Canister ECF-01-21-104 contains five key radionuclides (Cs-137, Np-237, Pu-240, 5r-90 and U-234) whose
cumulative inventories (includes placed + proposed canister) exceed the PA base-case inventories for this
generator (NRF), camster type (53-Ton) and waste form (combined activated metals with surface contaminated
debris) (see Figure 1). Radionuclides Np-137, Pu-240 and U-234 are key radionuclides for the groundwater
pathway and their contributions are included in the RHINO all-pathways dose calculation. Radionuclides Cs-137
and Sr-90 are key radionuchides for the intruder pathway and their contributions are included in the RHINO
ntruder pathway dose calculation.

It 1s allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory for a
specific generator/camster/waste form so long as the impact of the proposed cumulative inventory 1s within the
bounds of the PA_ This 1s demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed canister. Table 2 shows the impact on PA performance measures from placement of
canister ECF-01-21-104. The projected all-pathways dose after disposal of canister ECF-01-21-104 would
ncrease by 0.000000097% for the compliance pertod and 0.08% for the post-compliance period. These are very
small increases and the all-pathways dose after disposal of ECF-01-21-104 1s significantly less than the PA limat
of 25 mrem/yr from DOE Order 435.1-1. The projected intruder dose after disposal of camister ECF-01-21-104
would increase by 0.75%. Thus 1s a small increase and the total intruder dose of 0.186 mrem/vr 1s significantly less
than the PA limit of 100 mrem/yr (chromc mtruder drilling scenario). The increases in other performance
measures are also very small with the exception of the air-pathway dose increase of 5.77%. While the increase in
the air pathway dose is relatively large for one camster, the projected dose is still far less than the performance
measure of 10 mrem/yr from all sources. Moreover, the increase in the air pathway dose 1s due to other
radionuclides (C-14, H-3, and [-129) whose cumulative inventories are less than the PA base case values. Thus,
this evaluation shows that although the cumulative inventories of key radionuclides Cs-137, Np-237, Pu-240,
51-90 and U-234 would exceed the PA base case inventory for this generator/canister/waste form, the impact from
disposal of camster ECF-01-21-104 on PA performance measures 15 small and within the bounds of the PA.

Table 2. Impact on performance measures from placement of camister ECF-01-21-104.

I 2 3 4 5 7 8 9
Proposed Canister Placed Camistars + | %% Increase m All-Pathways
Project ECF-01-21-104  |Proposed Canister ECF-| Dose After Placement of
Performance Measure Period Units | Limit |PA Limit [rem/yr) 01-21-104 (rmremiyr) ECF-01-21-104

All Pathwans Doza Complianca mram/yr 1 25 1.31E-13 1L33E-04 9. TOE-0B%

All Pathwayz Doza | Post-Compliance | mremfyr 125 25 6.09E-05 T.88E-02 0.08%
Beta-(Gamma DE Compliance mram/yr 016 4 9.33E-14 9.62E-03 9.TOE-0B%
Beta-Gamna DE | Post-Compliance | nwemiyr 14 4 2.10E-05 3.60E-02 0.038%

Ra-2261228 Complimnce | pGL | 02 3 3.72E-39 119E-32 1.70E-03%

Fa-126:228 Post-Compliance pCill 15 3 1.37E-08 2.04E-06 0.77%

Grozz Alpha Compliance pCrL 06 13 1.06E-36 4.33E-30 232E-05%

Grosz Alpha Post-Compliance pCrL 73 13 3.87E-07 6.37E-06 6.4T%
Beta-Gamma ED Compliance mram/yr 0.16 4 3.10E-14 3.26E-03 9.TOE-0B%
Beta-Gamma ED | Post-Comphiance | mremiyr 2 4 L77E-05 3.06E-02 0.058%

Uranium Compliance ugL 12 30 3.30E-34 8.38E-28 354E-0B%
Urannem Post-Compliance ugL 15 30 1.91E-08 1.65E-03 0.11%
Intruder Complimnce | mremyr | 20 | 100 1.39E-03 1.86E-01 0.75%
Ajir Pathway Complianca mram/yT 04 10 TAIE-06 1.38E-04 31T
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PA Check 11

Figure 1 shows PA Check 11 was flagged by RHINO because the surface contamination (SC) inventory of six key
radionuclides (Cs-137, Np-237, Pu-239, Pu-240, 5r-90, and U-234) in waste canister ECF-01-21-104 exceeds 10%
of the base case inventory evaluated in the PA as SC in 55-Ton waste canisters from NRF. This check 15 only
performed for key radionuclides. Np-237, Pu-239, Pu-240, and U-234 are key radionuclides in the PA for the
groundwater pathway and Cs-137 and 5r-90 are key radionuclides for the intruder pathway. If a key radionuclide
activity in a waste canister exceeds a 10% threshold activity level for that generator, camster type, and waste
stream, the camister 1s flagged for further review according to the change control process to determine 1f the
radionuclide inventory in the container being evaluated is an anomalous occurrence or indicative of a change in
waste generation rates. The canister was also evaluated to determine 1f the inventory of each radionuclide 1s within
the bounds of the PA (see PA Check 10).

Table 3 shows the inventory of Cs-137, Np-237, Pu-239, Pu-240, 8r-90, and U-234 in canister ECF-01-21-104
exceed the 10% criteria to varying degrees (see Table 3, Column 5). While each of these are high for one canister,
Table 3 shows that the inventory as a percentage of the total 20-vear base case inventory of SC for all generators 1
low (see Column 7). Therefore, the mventory of each radionuclide as SC in canister ECF-01-21-104 15 well within
the bounds of the PA_

Table 3. Radionuclide inventories in canister ECF-01-21-104 that exceed the 10% criteria for SC in NRF 55-Ton
canisters compared to PA 20-vear base-case inventories of SC for all generators and canisters.

1 2 3 4 3 1] 7
Canistar PA 2037 Base Canister ECF-01-21-
BA 201 Baze ECF-01-21-104 Inventory as % Casze 3C 104 Imventory as % of
Camister Case Imventory of PA 20-y1 Base Caze Inventory for PA 20-y7 Base Caze
ECF-01-21-104 for 8C in NRF Irventory for 3C m NRF 55- RHLLW 8C Inventory for
Waste SC Iventory 55-Ton Canisters Ton Canisters Facilsty BHLLW Faeility (Cal
Muclide Form® (Ci) {Ci) (Cal 3/Col 4)' (Ci) 3/Col )
Cz-137 5C 2 87E-02 6.92E-02 41.5% 9.18E+02 0.0031%
Np-237 5C 1.73E-07 3.33E-09 3213% 3.82E-04 0.030%
Pu-23% 5C 1 43E-03 TO4E-03 20.7% 3.135E-01 0.0046%
Pu-240 5C 291E03 6.22E-05 48.9% 228E-03 1.28%
Sr-00 5C 1.31E-02 6.93E-02 15.8% 6.42E+02 0.0020%
U-234 5C 1.10E-06 4 T8E-07 230% 135E-04 0.882%

a. 8C = surface contamination
b. Radionuclide flasged by RHINO because percentage exceeds 10%.

To determine 1f the inventories of the key radionuclides are anomalous compared to the inventories of previously
placed canisters, Table 4 compares the inventories in camster ECF-01-21-104 to the total mnventories in all 14
previously emplaced NRF 55-Ton camsters. If each canister was similar, the inventories in canister
ECF-01-21-104 would be approximately 1/14% (7%) of the total inventory of each radionuclide. The results in
Column 5 show the percentages in canister ECF-01-21-104 are much higher than 7% indicating the inventories in
this canister are anomalous. Further investigation revealed that two other 55-Ton canisters (ECF-05-18-118 and
ECF-05-18-120) have much higher inventories than the others and the percentages in ECF-01-21-104 are simular
to these two canisters (see Columns 6 and 7). These three canisters have sigruficantly greater inventories of these
five key radiotuclides than other canisters placed at the facility. Therefore, the inventories of key radionuchides in
canister ECF-01-21-104 are somewhat anomalous compared to all canisters, but similar to two other canisters.
Continued tracking is recommended to see 1if this continues to be the case.
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Table 4. Inventory of key radionuclides in canister ECF-01-21-104 that exceed the 10%5 criteria for compared to
total inventory of placed camsters regardless of waste form and generator. Inventory percentages in

ECF-01-21-104 are also compared to two other canisters with high percentages.
1 2 3 4 5 6 7
Camister ECF-01- | (viosor ECF05. | Camister ECF-05-
21-104 8C
Trvemtory as % of 18-118 8C 18-120 8C
. - Inventory as %2 of | Inventory as %6 of
SC in Previously SC in Previ SC in Previonshy
Cenister Inventory | SCInventoryof | Placed NRF35- | - N‘%‘f‘fsl? e e
Waste | ECF01-21-104° | Previously Placed Ton Canisters T‘“’“’ i T ¢ Finwbel
Nuclide | Form (CD) Canisters (Ci) (Col 3/Col 4 on on IS
Cs-137 8c 287TE02 5.16E-02 56% 53% 41%
Np-237 8c 1.75E-07 S9TE07 26% 56% 43%
239 sc 1.45E-03 1.97E-03 4% 45% 34%
Pu-240 sC 2.91E-05 3.33E-05 88% 52% 40%
Sr-00 sC 1.31E-02 6.88E02 19% 54% 42%
U234 8c 1.10E-06 5.16E-06 2% 56% 43%
PA Check 12

Unanalyzed Radienuclides with Half lives Greater than 1 Year

Figure 1 shows waste canister ECF-01-21-104 contains 19 unanalyzed radionuclides with half-lives greater than
one yvear. These radionuclides in these particular waste forms (surface contamination and activated metals) were
not reported in the PA base-case inventory for this generator (NRF) and canister type (55-Ton), and thus were not
analyzed in the PA [see Table B-6 in the WAC (PLN-5546) for list of analyzed radionuclides by waste form for
35-ton canisters]. Therefore, they must be analyzed to confirm the inventories are within the bounds of the PA.

The majority of the indrvidual inventories of these 19 radionuclides when compared to the total canister inventory
(112.1 Ci1) are much less than 1% (see Table 5, Column 4). Therefore, the inventory of these radionuclides are not
reportable according to the WAC with the exception of H-3'. Nevertheless, the inventories were evaluated to
determine if they are within the bounds of the PA_ This was done by comparing the canister inventories to the total
PA base case inventories of all waste forms from all generators.

Column & shows that the camster ECF-01-21-104 inventones of the unanalyzed radionuclides are very small
fractions of the total PA base-case inventories (Column 2 + Column 5).

Table 5 shows that 12 of the 19 radionuclides were reported in other waste streams (Column 35). Column 6 shows
the canister inventories of the unanalyzed radionuclides are very small fractions of the total PA base-case
inventory (Column 2 = Column 3). This 1s evidence that the 12 unanalyzed radionuclides in canister
ECF-01-21-104 will not impact the PA.
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Table 5. Unanalvzed radiomuclides in waste caruster ECF-01-21-104 with half-lives greater than one year.
1 : - Radioiuc]ide Total Pj.& Baze Camister Rj.dionuc]ide Phase F;creened
Canister Imventory as %5 of Case Inventory Inventory as %5 of Total PA | mthe PA for the
Inventory | Waste Total Camister All Waste Forms Base Case Inventory All Groundwater
Radionuclide (Ci) Form® Inventory” (Ci) Waste Forms (Col 2/Col 53 Pathway
Al-26 3.08E-10 AM 4.33E-10% Nia Nia NiA
Cd-113 8.51E-24 AM T.60E-24% NiA Nid NiA
Cd-113m 1.60E-03 AM 1.43E-05% 9.80E-01 0.164% m
Eu-132 1.04E-06 s3C 931E-07% 4. 14E+00 0.000025% Im
Eu-134 3.14E-04 8C 4.39E-04% 1.56E+01 0.0033% m
Eu-133 8.65E-05 8C 1T1E-03% 1.65E+00 0.0052% m
H3 291E-06 3C 2.39E-06% 1.99E+03 0.000015% Retained

Lu-173 TE0E-07 AM 6.78E-07% NiA Nia NiA
Lu-174 1.36E-07 AM 1.38E-07% NiA NiA NiA
Mn-33 2.93E-10 AM 1 61E-10% NiA Nid NiA
Pb-210 1.87E-15 AM 1.66E-15% 2.89E-12 0.065% o
Ra-228 3.02E-13 5C 2.69E-13% 2.28E-07 0.00013% o
Fe-186m 6.00E-10 AM 3.36E-10% NiA Nid NiA
Sm-147 1.76E-15 8C 1.57E-15% 1.38E-10 0.0013% o
Sm-151 8.30E-05 3C T41E-05% 327EH 0.00016% Im
Ta-17% 3.21E-06 AM 2.87E-06% NiA Nia NiA
Th-128 8.82E-09 sC 7.87E-09% 2.02E-04 0.0044% m
Th-129 044E-13 8C 8.42E-13% 5.35E-08 0.0018% o
Th-230 1.03E-13 5C 0.13E-14% 493E-08 0.00021% o

a. AWM= Activated Metal, S3C = surface contamination
b.  Based on a total canister mventory of 112.1 Ci (from RHINGY.
N/A =Not Applicable. Not meluded m any base case PA waste streams.

Seven of the 19 unanalyzed radionuclides were not reported in any other PA waste streams and should be further
evaluated. All have half-lives greater than 1 year so they would not be screened by the PA Phase I screening. Thus
these radionuclides were subject to the PA Phase I screeming. The results of this screeming indicate that these
radionuclides would in fact have been screened out by the PA Phase I screening and are within the bounds of the
PA (see Table ).

! Although the H-3 inventory is less than 1% of the canister inventory, H-3 is a key radionuclide and any inventory greater than 1 pCi
is reportable. However, because H-3 is a key radionuclide, the impact will be included in RHINO calculations and H-3 does
not need to be evaluated here.
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Table 6. Comparison of unanalyzed radionuclide inventories fo maximum allowable Phase II screening inventories
on an individual and cumulative basis.

1 2 3 4 3 6 7 8
Canister ECF- | Sum of ECF-01-
01-21-104 21-104 and
Sum of ECE- Maximum | Inventory as %o | Previously Placed
Canister Inventory of | 01-21-104 and Allowable | of Maximum Canisters
ECF-01- All Previously Phase IT Phase I Allowable Inventory as ¥e of
21-104 Previously Placed Screeming | Scresning Phase [T Max Allowable
Inventory Placed Canisters Factor Inventory Screening Phase II Screening
Radionuclide (Ci) Canisters (Ci) | Inventory (Ci) | (mrem/Ci) (Cifvr) Inventory Inventory'
Al-26 5.08E-10 8.91E-08 3.96E-08 1.11E+05 | 3.60E-06 0.014% 2.49%
Cd-113 §8.32E-24 3.69E-22 JTE-22 2.07E+03 | 1.93E-08 4 41E-16% 4.534E-14%
Lu-173 7T.60E-07 1.41E-05 1.49E-03 5.55E+02 | 721E-04 0.103% 2.06%
Lu-174 1.56E-07 3.86E-06 4.02E-05 1.22E+03 | 3.28E-04 0.048% 1.23%
Mn-33 293E-10 6.99E-08 T.02E-08 1.6TE+02 | 2.40E-03 0.000012% 0.0028%
Fe-186m 6.00E-10 3.13E-08 3.21E-08 1.37E+04 | 2.92E-03 0.0021% 0.110%
Ta-17% 3.21E-06 2.80E-03 3.21E-03 1.B0E+02 | 2.12E-03 0.152% 1.32%

The maximum PA Phase IT screening inventory in Table 6 Column 6 1s calculated using Equation 1. All of the
values in Column 7 and Column 8 are very small. As these and other unanalyzed radionuclides appear in future
waste camsters, the same calculation will continue to be performed.

Non-system Radionuclides

Figure 1 shows waste canister ECF-01-21-104 contains three non-system radionuclides (Nb-91, Nb-91m, and
Nd-144). Non-system radionuclides are not included in the RHINO database typically because they have very
short or very long half-lives. Table 7 shows radionuclides Nb-91 and Nb-31m are listed as activated metal and
Nd-144 15 listed as both surface contamination and activated metal in canister ECF-01-21-104. The long half-life
coupled with the very small inventory (< 1E-22 Ci) indicate Nd-144 will not have an impact on the PA_ The
inclusion of Nb-91m in waste canister ECF-01-21-104 would not affect the assumptions of the PA due to the very
small inventory (3.48E-06 Ci) and short half-life (less than one year).

Nb-91 was previously identified as a non-system radionuclide in HFEF-5 waste canister MFC210277
(UDQE-RHLLW-053), and NRF 55-Ton waste canisters ECE-05-18-121 (UDQE-RHLLW-068), and
ECF-05-18-122 (UDQE-RHLLW-075). In UDQE-RHLLW-053, the Nb-91 inventory was analyzed using the
Phase IIT screening methodology from the PA. Tt was determined the RHLLW Disposal Facility could
conservatively accept up to 9E+16 Ci of Nb-91 and not exceed the Phase IIT dose limit critenia of 0.4 mrem/yr for
the all-pathways dose. In other words, any amount less than this would be screened out by the PA Phase TI1
screening criteria. The inventory of Nb-91 in canister ECF-01-21-104 15 insignificant compared to 9E+16 Ci.

UDQE-EHLLW-033 also determuned that the facility could accept up to 2.86E+04 Ci of Nb-91 and not exceed an
acute intruder dose of 1 mrem, or 3.39E+04 C1 of Nb-921 and not exceed a chromic intruder dose of 1 mrem/yr. The
PA dose limit 1s 500 mrem for the acute intruder scenario, and 100 mrem/yr for the chronic intruder scenario. The
most limting case is the chronic intruder scenano and the facility would be limited to 3 39E+06 Ci (33,900
mrem/Ci x 100 mrem) of Nb-91. Based on this the inventory of Nb-21 in waste canister ECF-01-21-104 combined
with the total from other canisters emplaced in the facility 1s inconsequential with respect to potential impacts on
the PA intruder dose.
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Table 7. Non-system radionuclides in waste camster ECF-01-21-104.
Canister Waste Half-Tife
Radionuclide Inventory (Cy) Form® (y1)
Nb-91 3 48E-06 AM 680
Nb-91m 4.39E-15 AM 0.167
Nd-144 2.13E-24 sC 2.3E+15
Nd-144 1.04E-23 AN 23E+15
a  AM=Activated Metzl, SC = surface contamination

Summary

The radionuclide inventory of waste canister ECF-01-21-104 has been evaluated with respect to potential impacts
on the PA. Based on the evaluation, impacts fo the PA are small and within the bounds of the PA. Therefore, the
proposed canister 1s deemed acceptable for disposal.
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UDQE Tracking No.: UDQE-RHLLW-095
Subject: ATR-5 Canister 814600-15 flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOEAID-11422) are not impacted

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister 814600-15 1s an ATR-5 waste canister contatning activated metals from the Advanced Test Reactor
(ATR) Complex. Prior to shipment the waste camister details are entered into the RHLL'W Inventory Online
(RHINO) software which performs several checks to evaluate the camster for acceptance. Camster 814600-15 was
flagged by RHINO for the following:

PA Check 12: Waste canister 814600-15 was flagged by RHINO because it contains a radionuclide with a half-life
greater than 1 year that was not analvzed in the PA for this particular generator, canister type and waste form. The
radionuclide is Co-60 and the waste form 1s surface contamination.

Radionuchdes in a particular waste form from a specific generator, and in a specific camster type that were not
considered in the PA fit the definition of a change that must be evaluated before the canister can be accepted
according to RH-ADM-5214.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
been previously or analyzed in the most recent Disposal Authovization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes O DNo ®E
Comments: NA

2. Does the proposed activity/mew information/'discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end stare document

»  Construction of a new facility near the RHLLW Disposal Facilitv with the potential to impact perched water
s (A inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes 0 No A
Comments: NA

3. Does the proposed activitv/new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O Ne X
Comments: NA

4. Does the proposed activitv/new information/'discavery involve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O No H
Comments: NA
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5. Does the proposed activitv/new information/discovery involve a change inputs or assumptions of the mast recent
PA or approved 547

Yes B No O

Comments: Waste canister 814600-15 was flagged by RHINO while performing PA checks. The flag indicates there
15 a change from what was considered in the PA that must be evaluated.

6. Does the proposed activitwnew information/'discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-3503)7

Yes 00 Ne H
Comments: NA

7. Does the proposed activitv/new information/discovery involve a test or experiment not described or analvzed in
the most recent P4, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No H
Comments: NA

8. Does the proposed activitv/new information/discovery involve any analyfical ervors, omissions, or deficiencies in
the most recent P4, approved S4, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No &H
Comments: NA
9. Do other considerations warrant development of an evaluation or special analysis?
Yes O No &H
Comments: NA
NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. Iff

any of the guestions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE E Special Analysis [J

Jonathan Jacobson Qonathan Qacobasn 05/15/2024
J Sizgature

PrintType Name

OriginatorFDS OriginatorFDS Date
Timothy Arsenault TeaandlHhe Araticett 05/15/2024
PrintType Name g,’fSi gnature D
Approver/INFM Approver/NFM ate
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No E

Comments:

2. Does the proposed activity/new information'discovery result in the PA performance objective being exceedad?
Yes [0 No M

Comments:

3. Would the proposed activitv/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No K

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the ability of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes OO No EH
I “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

Explanation:

Waste camster 814600-15 was flagged by RHINO while performing PA checks as part of the acceptance process
for disposal. Figure 1 shows the canister details page from RHINO and the results of the PA checks.
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Canister Details 814600-15

Canister Details Rad Readings m T T rre——

PA Status: Fail | Placement Vault: HFEF-5 Can

Clear'Cancel PA Resull

P Results
Ho. FPass Performance Measure
¥as | All Pathways Dose 1 3538E-004 1 mremyT | Comphance SR2024
Yes | All Pathways Dose 788366002 | 125 | mvemiyr | Post Compliznce | w2024
2 Yes | Beta.Gamma DE 9 8157E-005 | 018 | mwemiyr | Compliamcs 592004
Yes | Bela-Gamma DE 559656002 | 24 | mwemiyr | Post Comphiance | sm2004
3 | Yes |Ra-228228 218306002 | 02 | poil |Comphiance SR0024
Yes | Ra-2261228 20426E.006 | 25

4 ¥ag | Gross Alpha 451EDM0 | 06 Pl | Complharce SR04
¥es | Gross Alpha 637036006 | 75 | pCil | PostCompliance | s32024
5 ¥es | Beta-Gamma ED 5 2609E-005 | 015 | nwemiyr | Compliance SE204
Yes | Beta-Gamma ED 306196002 | 2 | mremiyr | Post Compiiance | smz024
) Yes | Uranium BBTEBED28 | 12 wpl | Compliance S04
Yes | Uranium upl | Post Compiiance |smo004 |
7 | ves | Intrudes 53 1 mrem'y | Compiiance SE2024
| & | ves | A Pahway 125496004 | 04 | mremiyr | Compiance | 5mznas |
Mo | PA Base Case nventory Check by GeneratorCanister’Vasie Form (A1 Radonucices - Compance 24
10 Mo | PA Base Case inventory Check by GeneratorCanister’Vaste Form (Key Radonuchioss - Compiarce
1" Wes | Admunistratve 10% Canester Inventory Cheek (Key Radionuciides) - Coampiarce
12 No | Non-System/Unanalyzed Non-Exempl Nuchdes Check - Comphance
13 | Yes | Canisler Acfion Levels Check - Complance

Mote: Nuclides of inlerasl ane in bold.

Generztor Facility Array

ATR - Al w

Camsier Spectiic Test Details
Mote: Tesis 11-13 are canister specific.

12. P Unanatyzed Nuclides with a haif life > 1 year (Canister Specific)

Nuclide Foam  Generator Amay Amoaent (C1)
Co-60 § |ATR 2 1. 2000E-005 £ T00E 000 1.268TE006

Figure 1. PA Check output screen from RHINO for ATR-5 waste canister 814600-15.

Although Figure 1 shows PA checks 9 and 10 as failed, this is the result of radionuclides from other generators, in
other canister types, and waste forms. They were evaluated in previous UDQEs and are not a concern for this
evaluation.

PA Check 12: PA check 12 was flagged by RHINO because the canister contains a radionuclide (Co-60) with a
half-life greater than 1 vear that was not analyzed in the PA for this particular generator (ATR), canister type
(ATR-5) and waste form (surface contamination).

During preparation of the PA_ the projected radionuclide inventory for ATR-5 waste camisters only included
radionuclides in activated metals. No radionuclides were listed as surface contamination. The RHLLW Disposal
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Facilrty was notified by the ATR Canal Cleanout Project in 2021 that residual contamination from ATR canal
water activity could be present on the surfaces of the activated metals loaded inside the waste baskets and on the
inner and outer surfaces of the baskets. The surface contamination radionuclides and relative abundances were
obtained from canal chemistry results from 2020 and 2021. The activities were estimated to be minor (uCi or less
for individual camsters) and most of the radionuclides that could be present have half-lives less than one year
which are not a concern from a PA standpoint. Based on this information, 1t was decided that surface
contamination would be reported, but canister acceptance would be evaluated on a canister-by-camister basis until
a more efficient process 1s developed.

Because Co-60 15 a key radionuclide (for the intruder pathway) the mimmum reporting limit 1s 1E-12 Ci. Although
the 1.20E-06 Ci of Co-60 as surface contanmnation in canister 814600-15 1s greater than the reporting limit, it 1s
wnsignificant compared to the amount of Co-60 reported as surface contamination for all generators combined (734
Ci, see PA [DOE-ID 2018], Table 2-14), and the amount of Co-60 reported for all waste forms from all generators
(309,000 Ci, see PA [DOE-ID 2018], Table 2-14). Therefore, the Co-60 as surface contamination in canister
814600-15 1s within the bounds of the PA and the camster 1s acceptable for disposal.

Note: Co-60 1s not a key radionuclide for the groundwater pathway in the PA. The amount of Co-60
acceptable from a groundwater pathway perspective 15 greater than 1E+40 Ci based on the Phase III
screening in the PA_ However, Co-60 15 a key radionuclide for the mtruder pathway. Although Co-60 as
surface contamination from ATR was not evaluated in the PA, all Co-60 activity regardless of waste form
or generator 15 included in the intruder pathway dose calculated by RHINO. Nevertheless, the inventory of
Co-60 as surface contamination i future ATR-5 camsters could be at least 1E+06 times the amount 1n
camister 816400-15 and still be acceptable based on intruder dose performance objectives.

Summary:

Co-60 as surface contamination in canister 814600-15 1s within the bounds of the PA and the camister 1s acceptable
for disposal.

Recommendations:

Tt 18 recommended the RHLLW disposal project update Table B-1 of PLN-3446, Waste Acceptance Criteria for
the Remote-Handled Low-Level Waste Disposal Facility to include the nine radionuclides (Co-38, Co-60, Cr-51,
Hf-175, Hf-181, Mo-99, Na-24, Re-188, and Sb-124) reported as surface contamination on ATR activated metal
components and the waste basket. The appropriate table in RHINO should also be updated to include these nine
radionuclides. Co-60 1s the only one of the nine with a half-life greater than 1 vear, and 1t will continue to be
flagged by PA Check 12 (unanalyzed with half-life = 1 vear) until the RHINO table 1z updated.

References:

DOE-ID 2018, “Performance Assessment for the Idaho National Laboratory Remote Handled Low Level Waste
Disposal Facility,” DOE/ID-11421, Idaho National Laboratory.

PLN-5346, 2022, “Waste Acceptance Criteria for the Remote-Handled Low-Level Waste Disposal Facility,”
Revision 2, Idaho National Laboratory.
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UDQE Tracking No.: UDQE-RHLLW-096
Subject: Proposed Changes to RHLLW Disposal Facility Monitoring Plan (PLN-5501)

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

It is recommended PLN-5501, “Monitoring Plan for the INL RHLLW Disposal Facility,” be updated based on
information collected while momitoring the facility during the first four years of operations.

The proposed changes are:
+ Increase length of time for baseline data collection phase from 3 to 4 vears.

» Revise gross-alpha action level for lyvsimeter samples during post-baseline momtoring phase from 10 to 20
pCyL, and add tritium to analyte list.

*+ Revise lysimeters to be sampled and response actions for the post-baseline momitoring phase.
» Revise schedule/conditions for post-baseline monitoring phase annual lysimeter sampling.
+ Rewvise compliance (aquifer) sampling response actions for exceedance of lysimeter action level.

According to RH-ADM-5214 “DOE Order 435.1 Documentation Change Control Process for the RHLLW Disposal
Facility,” an Unreviewed Disposal Question Screening (UDQS) 1s mandatory when revising certain Radioactive
Waste Management Basis (RWMB) documents. PLN-5501 1s one of the documents that requires a mandatory
screening. RH-ADM-5214 defines a “proposed change™ as information resulting from research and development,
operation activities, or discoveries or information that have the potential to affect the assumptions and/or conclusions
of the facility performance assessment (PA) or compostte analysis (CA).

The purpose of this screening 15 to 1dentify the proposed changes and determine if they have the potential to affect
the assumptions and/or conclusions of the PA or CA as defined 1n RH-ADM-5214.

Background

The onginal PLN-3501 called for a baseline momitoring period to be followed by a surveillance monitoring period.
The onginal length of the baseline period was planned to last three years (FY 2019 through FY 2021). However, a
preliminary evaluation of lysimeter data collected during the first three vears of operations was performed prior to
collection of samples in the spring of FY 2022. This evaluation determined that insufficient data had been collected
to determine baseline concentrations for some lysimeters and analytes (see INL 2023, Appendix B, Table B-6). Asa
result, the baseline period was extended another year, and analyte prionties were modified for specific lysimeters so
that samples would be analyzed for analytes with less data.

Four vears of aquifer and lysimeter baseline monitoring data are described i INL/RPT-23-74930, “Assessment of
Baseline Monitoring Data for the Remote-Handled Low-Level Waste Disposal Facility at Idaho National
Laboratory.” INL/RPT-23-74930 recommended proposed changes to PLN-5501 based on data collected during the
four vears of baseline monitoring. Other changes are based on sample collection expenence and lysimeter
performance (ability fo produce water) during that same period.

Descnption and Purpose of Planned Revisions to the Monitoring Plan

1. Proposed Change: Increase length of time for baseline data collection phase from 3 to 4 years.
Original Plan

¢ Collect baseline data for 3 years from commencement of operations. This is called the baseline data
collection phase.
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Revised Plan

» Extend baseline data collection phase to 4 years from commencement of operations. A preliminary
evaluation of lysimeter data collected after 3 years of operations was performed prior to collection of
samples in the spring of FY 2022. This evaluation determined that insufficient data had been collected to
determine baseline concentrations for some lysimeters and analytes (see INL 2023a, Appendix B, Table
B-6). As a resuli, the baseline data collection phase was extended another year, and analyte priorities were
modified for specific lysimeters so that samples would be analyzed for analytes with less data. An analysis
of four vears of data in the baseline data report (INL 2023b), concluded that sufficient data had been
collected over the first 4 years of operations to establish baseline conditions for future compliance
monitoring of aquifer wells and performance monitoring of vadose-zone Iysimeters. Therefore, the project
moved from the baseline data-collection phase to the post-baseline monitoring phase after 4 years from the
commencement of operations. This change will be documented in the revised monitoring plan.

2. Proposed Change: Revise gross-alpha action level for lysimeter samples during post-baseline monitoring phase
from 10 to 20 pCy/L, and add tritium to analyte list.

Original Plan
s  Gross alpha action level set to 10 pCi/L.

e Lysimeter samples durning the posi-baseline monitoring phase will be analyzed for indicator analytes gross
alpha and gross beta.

Revised Plan

* The pross alpha action level will increase from 10 to 20 pCyL per recommendation in the baseline data
report (INL 2023b). Action levels in the original monitoring plan were established prior to monitoring. The
initial gross-alpha action level of 10 pCyL was not based on regional data, modeling, or protectiveness, but
was established as a conservative value that 1s less than the gross-alpha dnnking water standard. Based on 4
vears of baseline lysimeter data, INL (2023b) recommended the gross-alpha action level for performance
monitoring of lysimeters be increased from 10 to 20 pCy/L. An action level of 20 pCy/L 1s slightly greater
than the 99% upper confidence limit (UCL) from 4 years of data, is protective of the aquifer, and would
reduce unnecessary sampling.

* Trtium will be added to indicator analytes gross alpha and gross beta for the post-baseline monitoring phase
sampling. Trittum, while not a dose concern, requires only 50 mL for analysis, and 1s a good tracer that can
provide valuable mformation on water flow in and around the RHLLW Disposal Facility. This was
demonsirated during the baseline data collection phase (Sondmp 2022).

3. Proposed Change: Revise lysimeters to be sampled and response actions for the post-baseline monitoring phase
Original Plan
* During the post-baseline monitoring phase, the original monitoring plan called for samples to be collected
annually from each lysimeter near vaolt arrays where waste has been disposed of and only from Iysimeters
closest to vaults containing waste for vault arrays that have more than one sampling location. This includes

shallow alluvium, deep alluvium, and shallow-interbed-well (STW) lysimeters. Samples would be analyzed
for indicator analytes gross alpha and gross beta. According to the original plan:

- There are only 2 vault arrays with waste in 2024 (HFEF, 55-ton) and only 2 lysimeter locations would
be sampled (See Figure 1, OLD, BLUE CIRCLES).

- Other lysimeters would be sampled as waste 1s placed in nearby vaults (See Figure 1, OLD, ORANGE
CIRCLES).

- The PA vault lysimeters will not be sampled.
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+ Sampling would switch to semiannual if gross alpha or gross beta results were shown through trend analysis
to exceed an action level, and semiannual samples would be speciated. Direction on performing the trend
analysis and speciation was not specific.

Rewvised Plan

*  The number of lysimeters to be sampled during the post-baseline monitoring phase will be reduced.
Sampling during the baseline data collection phase indicated some lysimeters are better producers of water
than others and some produced very little water at all—even after several attempts to obtain water.
Collecting a sample consists of setting a vacuum on a lysimeter and extracting a sample 1 to 3 weeks later.
After 1 to 3 weeks, any water in the lysimeters is pumped to the surface and collected. Each attempt to
collect water 15 called a sample event. After exiraction, the next event 1s started by resetting vacuum. It may
require several events to collect enough water for analysis, and it may not be practical to attempt to secure
the desired volume. Based on experience with water collection rates and considerations for good spatial
coverage, lysimeters to be sampled during the post-baseline monitoring phase and response actions are as
follows:

s Sample 1 shallow alluvium lysimeter from each vault array throughout the post-baseline momtoring phaze
(See Figure 1, NEW, GREEN CIRCLES). Selection of lysimeters to be sampled 1s discussed below.

- 2 vault arrays (HFEF and 55-Ton) have one lysimeter each and both will be sampled (HFEF-South, and
35-Ton-South). This is not a change from the onginal plan.

- The 3 other vault arrays (NuPac, LCC, and MFTC) have 2 lysimeter locations each. The shallow
alluvium lysimeters to be sampled are NuPac-West, LCC-East and MFTC West. The basis for selecting
these lysimeters 1s based on water production and how vault arrays are likely to be filled.

o NuPac Array: Sample NuPac-West. NuPac-West and NuPac-East are good producers of water, but
NuPac-West 1s a better producer and 1s more likely to provide 300+ mL from a single sampling
event, enough to analyze for gross alpha, gross beta and tritium. In addition, the vault array will
likely fill from west to east meaning NuPac-West would be closer to the earhier disposals.

o LCC Array: Sample LCC-East. LCC-East 15 a much better producer of water than TLCC-West and is
likely to provide enough water from a single sampling event to analyze for gross alpha, gross beta
and tritium. LCC-West would likely require 3 to 4 sampling events to provide 300+ mL of water.
Although the LCC vault array 1s likely to fill from west to east, the HFEF-South lysimeter 1s closer
to the west end of the array than LCC-West. Thus, LCC-East 15 more centrally located and both
HFEF-South and LCC-East provide better coverage of the LCC Array.

o MFTC Array: Sample MFTC-West. MFTC-West and MFTC-East are both good producers of water
and both are likely to provide 300+ mL of water from a single sampling event. However,
MFTC-West 15 a better producer of water and the vault array is likely to fill from W to E meaning
MFTC-West would be closer to the earlier disposals.

s Sample 1 shallow interbed well (SIW) Iysimeter, MFTC-East-SIW (See Figure 1, NEW, GREEN
CIRCLES). Of the 3 SIW lysimeters, MFTC-East-SIW is the only good water producer and capable of
producing 300+ mL in a single sampling event. The other 2 STW lysimeters (NuPac-STW and
MFTC-West-SIW) would require a minimum of 3 sampling events and more likely would be 5 or more.

s Lysimeters that will not be sampled are shallow lysimeters NuPac East, LCC West, and MFTC East; all
deep alluvium lysimeters, and STW lysimeters NuPac STW and MFTC West SIW. These will not be sampled
unless an action level 1s exceeded in another lysimeter and sampling 1s deemed necessary by the PARC (See
Figure 1, NEW, )

*  Samples will be collected annually in the spring. Sampling will switch to semiannual (spring and fall) if
gross alpha, gross beta or tritium exceeds an action level. Only the lysimeter that exceeded the action level
would be sampled. Samples will be speciated if an action level is exceeded for two consecutive samples
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(spring and fall, or fall and spring). Semiannual sampling will continue until two consecutive samples are
less than the action level.

s  The PA vault lysimeters will not be sampled during the post-baseline monitoring phase. This is not a change
from the original plan.

OLD —
® Lysimeter (26-20 ft bis) A Lysimeter (40-44-1 bis Lysimater (17 1-176-1 bis

HFEF
NuPac Vaults Vauits LCC Vaults

@ @ 9 & @ Q@
MFTC-\Wesl-SIW

PA X Narth 55-Ton Vaults MFTC Vaults k

Vaults South
@ @ @
55 fOuth e . S

0 Lysimatars that would curently be samplad dunng the posi-basaline manitanng phase undes tha ongnal montonng plan
() Lysimuters that woukl be sampled during the posl-baseline menitoring phase only when wasle & placed nearby under T orignal mosionng plan

N Ew @ Lysimaber (20-29 it bls) ‘ Lysimater 40441 b)) Lyssmater (171-176-A bis

NuPac Vaults NyPac-SIW ‘:,;FHE'; LCC Vauilts

Y Quﬁ C Y G

NuPac-West NuPac-East LCC-West LCC-East

MFTC-Wast-5I'W

PA Marth 55-Ton Vaults MFTC Vaults MFTC-Enst-81W
Vaults South
a (s o
55-Ton-South MFTC-West MFTC-East

O Lysimatars that will be sempled thrsughaut the post-baselne maniicring phase under the revised monitoring plen
Lysimetars thal will nat be sampled during the post-bassbne monibonng chase under the revised mondorng plan unkess an achon vel & exceeded and
wampling is desmsd necessary by (he PARC

Figure 1. Comparison of lysimeters to be sampled during the post-baseline monitoring phase under the current
(OLD) and proposed revised (NEW) monitoring plan. Lysimeters near PA vaults will not be sampled.

4. Proposed Change: Revise schedule/conditions for post-baseline monitoring phase annual lysimeter sampling
Original Plan
* Lysimeter samples during the post-baseline monitoring phase would be collected when water content

reflectometer (WCR) data indicate sufficient water 1s present. The moisture content threshold for sampling
would be established during the baseline data collection phase.

Rewvised Plan
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* Dunng the post-baseline monitorning phase, samples will continue to be collected using experience gained
from sampling during the baseline data collection phase. Sample collection will begin in the spring after the
majority of snow on and around the facility has melted and air temperatures are high enough to avoid
freezing sample lines. Experience has shown it 15 not necessary to use WCR data to determine when a
sample can or should be collected. In addition, the WCR data is not reliable for each instrument. The history
of sample collection data suggests location 15 a better indicator of water availability than time of year as long
as it occurs after the majority of snow has melted. Data suggests water can be collected in the spring and fall,
but collection rates were slightly better on average in the spring. Sampling will commence i March or April
after the majority of snow has melted. Experience has also shown that some lysimeters require several
sampling attempts over one to three months to collect sufficient sample volume. Because moisture content
can vary dramatically over this length of time in the spring and fall (depending on timing of spring show
melt and the occurrence of rainstorms), using moisture content data to plan sampling is less important.

3. Proposed Change: Revise compliance (aquifer) sampling response actions for exceedance of lysimeter action
level

Original Plan

s Annual compliance sampling of the aquifer would switch to semiannual if a performance monitoring
(lysimeter) action level were exceeded. It was unclear under what conditions semiannual compliance
sampling would switch back to annual.

Revised Plan

s Annual compliance sampling of the aguifer will switch to semianmually only if a performance monitoring
(lysimeter) action level were exceeded, AND semuannual sampling 1s determined necessary by the PARC.
Given the thickness of the vadose zone at the RHLLW Disposal Facility (480 ft) and an average contaminant
travel time to the aguifer of tens to hundreds of thousands of years (DOE 2018), annual sampling 15
sufficient to protect the aquifer. If additional information becomes available that suggests more frequent
sampling is appropriate, the PARC can make that change.

Linkage of Changes to PA/CA Performance Objectives and DAS Conditions/Limitations

A review of the proposed changes to the monitoring plan concluded that they are not linked to PA/CA performance
objectives or Operating Disposal Authonization Statement (ODAS) conditions/limitations, and do not have the
potential to affect the assumptions and/or conclusions of the facility PA or CA. PA and CA assumptions and
conclusions are not based on monitoring data collected after the start of operations. Monitoring data or lack of
monitoring data does not have the potential to cause a performance objective/measure to be exceeded. Monitoring
data iz only used to demonstrate compliance (aquifer data) and build confidence that the facility 1s performing as
demonstrated in the facility PA and CA (lysimeter data). The performance monitoring data that will be collected
after implementation of these changes 1s considered to be sufficient to meet the objective of building confidence in
the PA model. Based on this, the proposed changes do not require further screening or evaluation and it 1s
recommended they be approved and adopted into the monitoring plan.
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Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
heen previously or analyzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes O No ®
Comments:

2. Does the proposed activitv/mew information/'discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts af swrrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s (Construction of a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes 00 No HE
Comiments:

3. Does the proposed activitvwnew information/discovery involve a change to the disposal process or procedures
Jfrom what has been previously described or analyzed in the mast recent PA, approved 54, or approved UDQE?

Yes O No HE
Comments:

4. Does the proposed activitvnew information/'discovery invelve a change to the Waste Acceptance Criteria (WAC)
Jfrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O No H
Comiments:

5. Does the proposed activitwnew information/'discovery involve a change inputs or assumptions of the most recent
P4 or appraved S47

Yes O No E
Comments:

6. Does the proposed activitvmew information/'discovery result in a change the facility preliminary closure
approach or criteria from what was previeusly described or analyzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-3503)7

Yes O No HE

Comments:

Appendix A
275



m doha Maticnal Lsboriory A1247 Rev. 0
FRM-2545

0611318 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY Page 7 of 10

7. Does the proposed activitv/new information/discovery involve a test or experiment not described or analvzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No HE
Comiments:

8. Does the proposed activitwnew information/discovery involve any analyfical errors, omissions, or deficiencies in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes [1 Ne H
Comments:
9. Do other considerations warrant development of an evaluation or special analysis?

Yes O Ne H
Comments:

NOTE: Ifall questions abave are answered “No, " then obtain signatures and implement propesed change. If
any af the questions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No E TUDQE O Special Analysis [
A. Jeff Sondrup Jeff Sondpup Sep 26, 2024

Jeft Sofedrup [Sep 26, 202400313 MOT)

PrintType Name Signature D
OriginatorFD8 OriginatorFDS ate
i Timotiy Arsenacdlt
TI m Arsenau lt _inoth:,rAr:erst.T[‘t’ZSe:ZE_. 2024 08:15 MDT) Sep 26, 2024
PrintType Name Signature D
Approver/INFM Approver/INFM ate
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)

Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
considered in the CA)?

Yes O No O

Comments:

2. Does the proposed activity/new infarmation'discovery result in the PA performance objective being exceedad?
Yes [0 No I

Comments:

3. Would the proposed activit/new information/discovery result in a change to the facility radionuciide disposal
limits in the approved PA?

Yes O No O

Comments:

4. Would the proposed activitu'new information/discovery result in a change to DAS conditions or {imitations?
Yes 0 No O

Comments:

5. Does the proposed activity/new infarmation/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes 0 No O
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

Explanation:
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PrintType Name Signature Date

Originator/ FDE Orniginator FDE
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print'Type Name Bignature Date
PA/CA SME PA/CA SME
PrintType Name Bignature Date
Waste Management"WhMP Waste Management WhMP
Print'Type Name Bignature Date
Nuclear Facility Manger™WEFM Nuclear Facility Manger/INFM
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Section ITI, Special Analysis, SA (If Required in Section I or II)

PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?

41247 Rew 0

Page 10 of 10

Yes O No O

Comments:
Print'Type Name Bignature Date
Originator FDS Originator FDS
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print'Type Name Signature Date
PA/CA SME PA/CA SME
Print'Type Name Signature Date
Waste Management WhP Waste Management "WMP
PrintType Name Signature Date
Nuclear Facility Manger™WEFM Nuclear Facility Manger/INFM
Print'Type Name Signature Date
DOE/D Eepresentative DOE/D Eepresentative
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UDQE Tracking No.: UDQE-RHLLW-097
Subject: Canister ECF-05-18-119 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-05-18-119 is a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NRF). Prior to shipment the waste canister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the canister for acceptance. Canister
ECF-05-18-11% was flagged by RHINO based on the following mventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA Check 9 was flagged by RHINO because the cumulative inventories of 17 radionuclides (Ac-227, Ce-142,
Cm-245, Cm-246, HE-178m, Ir-192m_ La-137, Np-237, Pt-193, Pu-238, Ra-226, Ra-228, Rb-87, Th-229,
Th-232, U-234 and U-236) with half-lives greater than 1 year exceed the PA base case inventones for this
specific generator (NRF), waste form (activated metals with surface contanumnated debris) and camister type
(35-Ton). The cumulative inventory includes the mventory of previously emplaced canisters plus the proposed
canister. Fifteen of the 17 radionuchides flagged by PA Check 9 are considered “non-key™ radionuclides because
they were screened out of the all-pathway dose calculation during preparation of the PA. The 15 non-key
radionuclides must be evaluated to determune 1if the increased mventory (above the PA base case) would have
resulted in the radionuclide not being screened out during completion of the PA. The two key radionuclides
(Np-237, and U-234) are addressed under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Key Radionuclides Only)
PA Check 10 was flagged by RHINO because the cumulative inventory of two key radionuclides
(Np-237, and U-234) exceed the PA base-case inventory for this specific generator (NEF), waste form (activated
metals with surface contaminated debris) and canister type (55-Ton). The cumulative mventory includes the
inventory of previously emplaced canisters plus the proposed canister. The inventory of these key radionuclides
must be evaluated to determine if the increased inventory and accompanying dose 1s within the bounds of the
PA

PA Check 12: Non-system/Unanalyzed/Non-exempt Nuclides Check
This flag was checked by RHINO because the waste canister contains 11 unanalyzed radionuclides with half
lives greater than one vear. These radionuclides in these particular waste forms (activated metals and surface
contamination) were not reported in the PA base-case ventory for this generator (NRF) and canister type
(35-Ton), and thus were not analyzed in the PA [see Table B-6 in the WAC (PLN-5446) for list of analyzed
radionuclides by waste form for 55-ton canisters]. RHINO also identified two non-system/non-exempt
radionuclides in the waste canister. These radionuclides in these waste forms must be evaluated to confirm the
inventories will not impact the conclusions of the PA.

Exceadance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, 1t 15 determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA_ the proposed camster may be approved for
disposal.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
heen previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?
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Yes 00 No E
Comiments:

2. Does the proposed activitv'new information/'discovery potentially result in an increased effective dose fram the
disposal facility that weuld challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of swrrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s Construction af a new facility near the RHLLW Disposal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No E

Comments: NA

3. Does the proposed activitv/'new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes O No E

Comments: NA

4. Doss the proposed activitv/new information/discovery involve a change fo the Waste Acceptance Criteria (WAC)
Jfrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes 00 No HE
Comments: NA

3. Does the proposed activitv/new information/discovery involve a change inputs or assumptions of the most recent
P4 or approved S4?

Yes © No O

Comments: Caruster ECF-05-18-119 was flagged by RHINO while performing PA checks of the waste camster
inventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the
bounds of the approved PA, or will not impact the conclusions of the PA.

6. Does the proposed activitv/'new information/discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or assaciated closure plan (PLN-3503)7

Yes 00 No H
Comments: NA

7. Does the proposed activitv'new infarmation/discovery imvolve a test or experiment not described or analvzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No E
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Comments: NA

& Does the proposed activitv/'new information/discovery involve any analyiical errors, omissions, or deficiencies in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No E
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yes [ No
Comments: NA

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. I
any of the guestions above are answered “Yes, ™ then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive X
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [J

|
o

A. Jeff Sondrup ‘[ht "]H"W 05/29/2024
Print/Type Name [1]]Signature Date

OriginatorFD§ - Originator/FD3 2
Tim Arsenault Tamothey Araenacdt 5/29/2024
Print/'Type Name j Signature D

Approver/INFM Approver/INFM ate
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Section IL, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/new information/discavery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the PA or
considered in the CA)?

Yes O No H

Comments:

2. Does the proposed activity/new information/'discovery result in the PA performance objective being exceeded?
Yes [0 No X

Comments:

3. Would the proposed activitwnew information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No X

Comments:

4. Would the proposed activiti'new information/discovery result in a change to DAS conditions or limitations?
Yes O No HE

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives af DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes [0 No X
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),

as required

This explanation contains an evaluation of flagged PA Checks 9, 10, and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-05-18-119. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RIEINO are contained below.
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Canister Details ECF-05-18-119
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Figure 1. PA Check output screen from RHINO for waste canister ECF-05-18-119.
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PA Check 9

The RHINO acceptance check for waste canister ECF-05-18-119 identified 17 radionuclides with half-lives
greater than 1 vear whose cumulative inventories (includes placed canisters + the proposed camister) exceed the
PA base-case inveniories for this generator (NRF), canister type (53-Ton) and waste form (combined activated
metals with surface contaminated debris) (see Figure 1).

One of the radionuclides that was flagged by PA Check 9, Hf-178m, 1s not in canister ECF-05-18-119 (see Figure
1, last column of PA Checks 9 & 10, Canister Contribution = 0), and because 1t was evaluated under a previous
UDQE (UDQE-RHLLW-094), 1t does not need to be evaluated here. Another of the radionuclides flagged by PA
Check 9, Ce-142, was eliminated during the Phase I screening in the PA because there i3 no National Council on
Radiation Protection (NCRP) screening dose factor (NCRP 1996), and the half-life 1s very long such that it iz
considered observationally stable. Therefore, it requires no further evaluation.

Of the remaining 15 radionuclides flagged by PA Check 9, 13 (Ac-227, Ce-142, Cm-245, Cm-246, Ir-192m,
La-137, Pi-193, Pu-238, Ra-226, Ra-228, Rb-87, Th-229, Th-232, and U-236) are considered “non-key™
radionuclides for the groundwater pathway because they were screened out of the groundwater pathway dose!
calculation during preparation of the PA_ The cumulative inventories of these 13 non-key groundwater pathway
radionuclides will be evaluated to detenmine if the increased inventory (above the PA base case) would have
resulted in the radionuclides not being screened from the groundwater pathway during preparation of the PA_ The
other two radionuclides (Np-237, and U-234), are key groundwater pathway radionuclides and are evaluated under
PA Check 10 (see below).

Groundwater Pathway

Nine of the 13 non-key groundwater pathway radionuclides (Cm-245, Cm-246, La-137, Pt-193, Ra-226, Ra-778,
Rb-87, Th-229 and Th-232) were screened during the Phase IT PA groundwater pathway screening, and the other
four (Ac-227, Ir-192m, Pu-238, and U-236) were screened during Phase ITII PA groundwater pathway screening.
Table 1 shows that the projected cumulative inventories of the 13 non-key radionuclides would still be screened
out using the Phase II and III screening criteria of the PA. This was done by calculating the projected cumulative
inventory of each radionuclide as a percentage of the maximum allowable inventory allowed by the PA Phase IT
and IIT groundwater pathway screenings. For this calculation the mventory of all placed canisters plus the
proposed camister (ECF-05-18-119) was added to the total PA base case inventory to obtain the projected
cumulative inventory. This 15 conservative because the PA base case inventories likely include some of the
wnwentory in the placed and proposed camsters. The screemngs are done on the total facility inventory and are
independent of generator, canister type and waste form.

The maximum allowable inventory allowed by the Phase IT screeming (Imaxir:) was calculated vsing the following

equation:

ci 0 ;rm} :
Imaxﬂi (j;-) = wCRP Screening Doss{ (%) (qulatlﬁﬂ 1j
where:

0.4 mrem/yr = PA Phase II screening dose standard (1/10® the allowable 40 CFR. 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory is leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci1) (see DOE-ID 2018, Table 2-26).

The maximum allowable inventory allowed by the Phase III screening (fmaxj;;,) was calculated using the
following equation:

Imaxy,, (Ci) = 0.4 (m—;im) x Dj;flé (_Cf} (Equation 2)
iy

! In the PA, the groundwater pathway dose is the same as the all-pathways dose.
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0.4 mrem/yr = PA Phase III screening doze standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Ipy;=total PA base case imnventory of radionuclide 1 (see DOE-ID 2018, Table 2-29)
Dy = PA Phase IT screerung dose for radionuclide 1 based on total PA base case inventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of canister ECF-05-18-119
(Column 3) and the total PA base case inventory (Column 4) are conservatively summed together for each non-
key radionuclide, the totals (Column 5) are fractions of the maximum allowable Phase IT and Phase 111 screening
inventories (Column 7) and would still be screened out. Thus, the inventories of the non-key radionuclides in
waste canister ECF-05-18-119 are within the bounds of the PA.

Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.

1 2 3 3 5 6 ] 7 8
Non-key Radiomuclides Screened During PA Phase IT Groundwater Pathway Screening
Projectad PA Base Caze +
Projectad Cumulative Projected Cumulative
Cumulative |Total PABase Cazs| Inventory after Tnvventory after
Inventory Inventory (All Placement of Placamant of
Propozad {Placad + (Ganarators, Propozed Canister| PA Phase IT Propozad Canister 2= %%
Canister Propozad Camsters, Waste | + Total PA Base |NCEP Sereening| Max Allowable of Mzx Allowable
Neon-Key Invventory Canister) Forms) Case Invantory DosaFactor | Phase Il Screening | Phaze II Scraening
Badicruelide (Cip {Cip (Cip (Cols 344} (Ci) (mrem/CiF | Invemtory (Ci'yr® Inventory
Cm-243 225E-10 2 B4E 07 5.28E07 E.12E07 6.20E+04 6.36E-06 12.8%
Cm-246 BO9E-11 1.16E07 3.52E07 4 68E-07 3.00E+04 1.33E-03 351%
La-137 4 53E-08 4 99E-07 2.38E-06 2 8BE-06 9.62E+02 4 16E-04 0.69%
Pt-193 1.38E-06 Q.73E-03 6.64E-04 T61E-04 2.09E+02 1.37E-03 335.6%
Ra-216 142E-13 5.39E-11 3.14E-11 8.73E-11 2.96E+03 1.35E-06 0.0065%
Fa-11. 3.B2E-09 3.39E-08 2.28E07 262E-07 L.11E+03 3.60E-08 127%
Eb-87 3.B0E-0% 2.02E07 1.2BE06 148E-06 4 44E+03 9.01E05 1.65%
Th-229 497E-10 2 89E-08 5.35E-08 8.24E-08 1.18E+03 3.38E-06 2.44%
Th-232 3B3E09 3 40E08 1 48E07 2 RIEDT 3.66E+03 1.09E-08 25 8%
Non-key Radiomclides Screened During PA Phase 11T Groundwater Pathway Sereening
Projected PA Base Caze +
Projected Cumulative Projected Cumulative
Cumulative |Total PABase Cazs| Inventory after Tnvventory after
Inventory Inventory (All Placement of Placament of
Proposad (Flaced + (renerators, Propozed Camister Propozed Canister as %4
Canister Proposad Camsters, Waste | +Total PABase | PAPhas=III Max Allowable of Max Allowakls
Non-Eey Inventory Canister) Fonms) Case Ioventory | Scresming Diose | Phase III Screening | Phass 111 Screening
Radicrmelide (Cip {Cir (Ci) (Cols 344) (Ci) (mremATF Tnventory (Cifvr)y Iventory
Ap-227 3.17E-09 3.06E-07 5.76E-06 6.07E-08 1.00E-40 2.30E+34 2 63E-38%
Ir-192m 201E-07 1.96E-06 1.07E-03 1.27E-05 1.00E-40 478E+34 2.96E-38%
Pu-238 2 40E-06 1.53E-03 3.68E-01 3.70E-01 257E02 3.73E+00 6.45%
U-236 1.01E-11 1.68E-06 5.B8E-03 6.05E-03 1.04E-02 2 26E-03 2.67%

e pn o

Inventory of activated metal and surface contaminated debris.

Table 2-14, RHLL'W Performance Aszsessment (DOE-ID 2018).
Takble 2-26, RHLLW Performance Assessment (DOE-ID 2018). Original reference iz NCEP 1996
Tniere from Equation 1 above.
Table 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses < 1E-40 mrem/yT are assumed = 1E-40 mrem/yr.
Imgpcny from Equation 2 above.
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PA Check 10

Waste camister ECF-05-18-119 contains two key radionuclides (Np-237, and U-234) whose cumulative inventories
(includes placed + proposed canister) exceed the PA base-case inventories for this generator (NRF), canister type
(55-Ton) and waste form (combined activated metals with surface contaminated debrnis) (see Figure 1). These
radionuclides are considered key radionuclides for the groundwater pathway and their contributions are included
in the RHINO all-pathways dose calculation.

It 15 allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory fora
specific generator/canister/waste form so long as the impact of the proposed cumulative inventory is within the
bounds of the PA. This is demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed camster. Table 2 shows the impact on PA performance measures from placement of
canister ECF-05-18-119. The projected all-pathways dose after disposal of canister ECF-05-18-119 would
increase by 0.000000072% for the comphance period and 0.13% for the post-compliance period. These are very
small increases and the all-pathways dose after disposal of canister ECF-05-18-119 1s sigmificantly less than the
PA limit of 25 mrem/yr from DOE Order 435.1-1. The projected mntruder dose after disposal of waste camster
ECF-05-18-119 would increase by 0.75%. This 1s a small increase and the total intruder dose of 0.186 mrem/vr 1s
significantly less than the PA limit of 100 mrem/yr (chronic mtruder dnlling scenario).

The increases in other performance measures are also small The increase in the air pathway dose 15 8.03%, and
the projected dose of 1.43E-04 mrem/yr 18 much less than the performance measure of 10 mrem/yr from all
sources. Moreover, the increase in the air pathway dose 1s due to other radionuclides (C-14, H-3, and I-129) whose
cumulative mventories are less than the PA base case values. Thus, this evaluation shows that although the
cumulative mventories of key radionuclides Np-237, and U-234 would exceed the PA base case mventory for this
generator/carster/waste form, the impact from disposal of canister ECF-05-18-119 on PA performance measures
15 small and within the bounds of the PA

Table 2. Impact on performance measures from placement of proposed camster ECF-05-18-119.

1 2 3 4 5 7 8 9
Placed Canizsters + | % Inereaze m All-Pathvays
Project Propossd Canister |  Propossd Canister | Dose After Placement of
Performance Mezsurs|  Period Unit: | Liosit |PALimit| (uarsmiw) (mrem/yr) Proposed Canister

AllPahwaysDose | Complizce | mremiyr | 1 2 9.68E-14 L3E-04 0.000000072%

All Pathways Dose | Post-Compliance | mremyr | 123 | 23 5.99-03 7.38E-0 0.15%
Bets-GanraDE |  Complimce | mremiyr | 0.16 s £.37E-14 9 6203 0.000000071%
Beta-GawraDE | Post-Complimes | mrmiyr | 24 4 LT3E04 3.60E-02 031%

Ra-2261223 Comglies | pCIL | 02 3 L36E41 119E-32 0.000000062%

Ra16228 | PostCompliancs | pGiL | 23 3 LIE10 104E-06 0.006%

Gross Alpha Complimce | pGIL | 06 15 415837 435E-30 0.0000091%

Gross Alpha | Post-Complianes | pCIL | 73 15 9.75E-10 £ 37E-06 0.015%
Beta-GanraED | Compliance | mremiyr | 0.16 4 3T6E-14 3.26E-03 0.000000071%
Beta-GanuraED | Post-Complince | mrsmiyr | 2 3 2.36E-05 3.06E-02 0.094%

Uranitn Compliznce usl 12 30 371E34 §.88E-28 0.000042%
Uranium Post-Compliance | usl 15 30 313E-08 169E0 0195
Intrader Compliznes | mremiz | 20 100 9.18E-03 121E-01 434%
Air Pathway Compliznce | mremiz | 04 10 LOTE05 L4E04 8.03%
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PA Check 12

Unanalyzed Radionuclides with Half-lives Greater than 1 Year

Figure 1 shows waste canister ECF-05-18-119 contains 12 unanalyzed radionuclide/waste form combinations with
half-lives greater than one year.? These radionuclides in these particular waste forms (activated metals and surface
contamination) were not reported m the PA base-case mventory for this generator (NRF) and canister type
(55-Ton), and thus were not analyzed in the PA [see Table B-6 in the WAC (PLN-5446) for list of analyzed
radionuclides by waste form for 55-ton canisters]. Therefore, they must be analvzed to confirm the inventories are
within the bounds of the PA.

The majority of the individual inventories of these radionuclides when compared to the total canister inventory
(1139 Ci) are much less than 1% (see Table 5, Column 4). Therefore, the inventory of these radionuclides are not
reportable according to the WAC with the exception of H-3°. Nevertheless, the inventories were evaluated to
determine if they are within the bounds of the PA_ This was done by comparing the canister inventories to the total
PA base case invenfories of all waste forms from zll generators.

Table 5 shows that 9 of the 12 radionuclide/waste form combinations were reported in other waste streams
(Column 5). Column 6 shows the camister inventories of the unanalyzed radionuclides are very small fractions of
the total PA base-case imventory for these radionuclides (Column 2 + Column 5). This is evidence that the
unanalyzed radionuclides in canister ECF-035-18-119 wall not impact the conclusions of the PA.

Table 5. Unanalyzed

radionuclides in waste carister ECF-05-18-119 with half-lives greater than one year.

1 2 4 5 6 1
Proposed Canister
Proposed Radionuclide Total PA Base Radionuclide Inventory as % | Phase Screened
Canister Inventory as % of | Case Inventory of Total PA Base Case in the PA for the
Inventery | Waste Total Camster All Waste Forme | Inventory All Waste Forms Groundwater
Radionuclide (Ci) Form?® Inventory® (Ci) {Col 2/Col 3) Pathway
Cd-113 1.58E-23 AM 1.39E-24% Nis NiA NiA
Eu-152 1.02E-06 8C 8.93E-08% 4 14E+00 0.00002% m
Eu-154 1.20E-06 sC 1.05E-07% 1.36E+01 0.00001% m
Gd-152 3.97E-17 AM 3.24E-18% Nia NiA NiA
Gd-152 8.27E-22 sC 1.26E-23% Nis Nis NiA
H3 1.33E-06 5C 1.17E-07% 1.99E+03 0.0000001% Retained
Pb-210 2.26E-14 AM 1.98E-15% 2.8%E-12 0.78% o
Fa-228 8.28E-13 5C T.27E-14% 2.28E-07 0.0004% o
Sm-147 4.79E-15 5C 4.20E-16% 1.38E-10 0.003% o
Th-228 1.03E-08 5C 0.03E-10% 202E-04 0.01% m
Th-228 6358E-12 | SC 3.78E-13% 3.35E-08 0.01% i}
Th-230 7.18E-13 5C 6.30E-14% 493E-08 0.001% o

a  AM = Activated Metal, SC = surface contamination
b.  Based on atotal canister mventory of 1139 Ci (from EHINO).
N/A = Not Applicable. Not included in any base case PA waste streams.

Three of the 12 unanalyzed radionuclide/waste form combiations were not reported in any other PA waste
streams and were evaluated further. All have half"lives greater than 1 year so they would not be screened by the

2 There are 11 radionuclides, but Gd-152 is reported as both an activated metal and surface contamination so there are 12

combinations.

3 Although the H-3 inventory is less than 1% of the total canister inventory, H-3 iz a key radionuclide and any inventory greater than 1

pCi is reportable. However, because H-3 iz a key radionuclide, the impact is included in RHINO calculations and H-3 does
not need to be evaluated here.
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PA Phase I screeming. Thus these radionuclides were subject to the PA Phase II screening. The results of this
screening indicate that these radiohuclides would in fact have been screened out by the PA Phase 1T screening and
are within the bounds of the PA (see Table 6). Since the Phase II screening i1s done by total inventory regardless of
waste form, the Gd-152 AM and SC inventonies were combined. The maximum PA Phase II screening inventory
in Table 6 Column 6 15 calculated using Equation 1. All of the values in Column 7 are very small indicating these
radionuclides would have been screened from the PA . As these and other unanalyzed radionuclides appear in
future waste camisters, the same calculation will continue to be performed.

Table 6. Comparison of unanalyzed radionuclide inventories to maximum allowable Phase II screening
INVentories.

1 2 i 4 5 i 7
Total Facility Sum of IMaximum Sum of Proposed and
Proposed Inventory of Proposed and NCRP Allowable Previouzly Placed Canisters
Canizter Previously Previously Screening Phase IT Inventory as % of Max
Inventory | Placed Canisters Placed Dose Factor Screening Allowable Phase II Screening
Radionuclide (Ci) (Ci) Canisterz (Ci) | (mrem/CiP | Inventory (Ci) Inventory
Cd-113 1.58E-23 143E-21 1.44E-21 2.07E+035 1.93E-06 0.00000000000007%%
Gd-152 597E-17 2.30E-18 3.19E-16 SO2EHD3 6.76E-03 0.0000000005%
a.  NCEFP (1996).

Non-system Radionuclides

Figure 1 shows waste canister ECF-05-18-119 contains two non-system radionuclides (Nd-144 and Sm-148).
Non-system radionuclides are not included in the RHINO database typically because they have very short or very
long half-lives. Table 7 shows radionuclide Nd-144 1s listed in the canister inventory as both an activated metal
and surface contamination, and Sm-148 1s listed as an activated metal waste form. The long half-lives (=1E+15
vears) coupled with the very small inventonies (<= 1E-22 Ci) indicate the presence of these radionuclides will not
have an impact on the PA_

Table 7. Non-system radionuclides in waste camster ECF-05-18-11 .

Proposed Camister Waste Half-Life

Radionuchde Inventory (C1) Form* (vears)
Nd-144 3.20E-24 sSC 2.3E+15
Nd-144 2.74E-23 AM 2.3E+15
Sm-148 136E-24 AM TO0E+15

a  AM= Activated Metal, SC = surface contamination

Summary

The radionuclide inventory of waste canister ECF-05-18-119 has been evaluated with respect to potential impacts
on the PA Based on the evaluation, impacts to the PA are small and within the bounds of the PA_ Therefore, the
proposed canister 15 deemed acceptable for disposal.
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UDQE Tracking No.: UDQE-RHLLW-058
Subject: ATR-5 Canister ATRRH24003/814600-12 flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ATRRH24003/814600-12 15 an ATR-5 waste canister containing activated metals from the Advanced
Test Reactor (ATR) Complex. Prior to shupment the waste camster details are entered into the RHLL'W Inventory
Online (RHINOQ) software which performs several checks to evaluate the camster for acceptance. Canister
ATREH24003/814600-12 was flagged by RHINO for the following:

PA Check 12: Waste camister ATRRH24003/814600-12 was flagged by RHINO because 1t contains a radionuclide
with a half-life greater than 1 vear that was not analyzed in the PA for this particular generator, canister type and
waste form. The radionuclide iz Co-60 and the waste form 15 surface contamination.

Radionuchdes in a particular waste form from a specific generator, and n a specific camster type that were not
considered in the PA fit the definition of a change that must be evaluated before the canister can be accepted
according to RH-ADM-5214.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery imvolve a change to the disposal facility from what has
been previously or analyzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (S4), or approved UDQE?

Yes O No =
Comments: NA

2. Does the proposed activitv/mew information/'discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (ie., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilifies) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end stare document

*  Construction of a new facility near the RHLLW Disposal Facility with the potential to impact perched water
s (A inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No H
Comments: NA

3. Does the proposed activitwnew information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O No HE
Comments: NA

4. Does the proposed activitv/new information/discovery imvolve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the mast recent PA, approved 54, or approved UDQE?

Yes 00 No E
Comments: NA
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5. Does the proposed activitvwnew information/discovery involve a change inputs or assumptions of the mast recent
PA or approved S47?
Yes @ Neo O

Comments: Waste canister ATRRH24003/814600-12 was flagged by RHINO while performing PA checks. The flag
indicates there 1s a change from what was considered in the PA that must be evaluated.

6. Does the proposed activitvmew information/'discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-3503)7

Yes OO0 No HE
Comments: NA

7. Does the proposed activitw/new information/discovery involve a test or experiment not described or analyvzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No E
Comments: NA

8. Does the proposed activitvwnew information/discovery involve any analyfical ervors, omissions, or deficiencies in
the most recent P4, approved S4, approved UDQE, or assaciated closure plan (PLN-5503)?

Yes O No H
Comments: NA
9. Do other considerations warrant development of an evaluation or special analysis?

Yes O No H
Comments: NA

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. Iff
any af the questions above are answered “Yes, ™ then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive &
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE E Special Analysis [J

Jonathan Jacobson Qenatban Qacobasn 6/24/2024
ogfe

Prini Type Name 7 _Se= Date
OriginatorFDS Originator FDS
Tim Arsenault Tonethey Araenccet 6/24/2024
PrintType Name gnature Dat
Approver/INFM Approver/INFM ate
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the bounds of the approved P4 or CA (e.g., does
the proposed activity/new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
considered in the CA)?

Yes O No E

Comments:

2. Does the proposed activity/new infarmation'discovery result in the PA performance objective being exceedad?
Yes [0 No M

Comments:

3. Would the proposed activit/new information/discovery result in a change to the facility radionuciide disposal
limits in the approved PA?

Yes 0 No K

Comments:

4. Would the proposed activitu'new information/discovery result in a change to DAS conditions or {imitations?
Yes 0 No H

Comments:

5. Does the proposed activity/new infarmation/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alfer
conditions of the DAS and require a special analysis?

Yes 0 No EH
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

Explanation:
Waste camster ATRRE24003/814600-12 was flagged by RHINO while performing PA checks as part of the

acceptance process for disposal. Figure 1 shows the canister details page from RHINO and the results of the PA
checks.
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Canister Details 814600-12

Canister Detalls Rad Readings PACheck WL

PA Status: Fail | Placement Vault: HFEF-5 Can

PA Results
Mo, Pass Perfonmance Measure 2 Limii Units Type Run Daie
1 | Yes | Al Pathways Dosa 135386004 | 1 | mremiyr | Compliance Br192024
Yes | All Pathways Dosa 78E3E002 | 125 | mremiyr | Post Compliance | 6118/2024
2 Yes | Beta-Gamma DE SE1STEDDS | 016 | eremiyr | Compliance Ba92024
Yes | Beta-Gamma DE 553666002 | 24 | evamiyr | Post Complianca | 1872024
3 | Yes | Ra-226/228 21BBOE03Z | D2 | pGil |Compliance B19/2024
Yes | Ra-2261228 | 204262006 | 25 | pCil | Post Compliance | 61912024
4 | Yes | Gross Alpha 4SA0ME030 | 06 | pCuL | Compliance BH9/2024
Yes | Gross Aipha 63T06E006 | 75 | pCiL | Post Compllance | 6192024
5 Yes | Beta-Gamma ED 5.2500E-005 | 0.16 | mremiyr | Compliance BAa/2024
Yes | Beta-Gamma ED [ 30s19e002 | 2 | evemiyr | Post Compliance | 611972024
8 Ye= | Uranium BETBBEO2E | 12 ugll Compliance BM92024
Yes | Uranium [ 169016005 | 15 | ugl |Post Compliance G804
7 | Yes | ntruder 224706001 | 20 | mremiyr | Compliance B9/2024
8 | Yes | Air Pattway 1.50086-004 | 04 | mremiyr | Compliance B182024
9 | Mo [PABass Casa Imventary Chack by Ganarator Canistor Wasta Form (Al Radionudides . Campliance BM9/2024
[ 710 | Mo | PABase Casa nvantory Chack by GamraiodC anisto: Wt Frmn (Kiy Raformcide: | . | | | congiiznca Br9/2024
11 | Yes | Administrative 10% Canister inventary Chack (Key Radionucides; - Compliance Ba2024
12 | Ma iNnn—Sy:anJranalwm'N.'.n—F:m'mr'ucln:ms Check | : | I | Complianca B804
13 Yea | Camnster Action Levels Cl Compliance 6192024
Note: Mucides of intarest ana in bold
Generator Facility Array

Canister Specific Test Details

12. PA Unanalyzed Nuclides with a half-life > 1 year (Canister Specific)

Nuclide Form  Generator Auray Amount (CI) Haif Life [y} % Canister Activity
Co-80 8 |ATR 2 1_Z000E-008 5 2600E +000 4 850TE-007

Figure 1. PA Check output screen from RHINO for ATR-5 waste camister ATRREI24003/814600-12.

Although Figure 1 shows PA checks 9 and 10 as failed, this is the result of radionuclides from other generators, in
other camister types, and waste forms. They were evaluated m previous UDQEs and are not a concem for this
evaluation.

PA Check 12: PA check 12 was flagged by RHINO because the canister contains a radionuclide (Co-60) with a
half-life greater than 1 vear that was not analyzed in the PA for this particular generator (ATR), canister type
(ATR-5) and waste form (surface contamination).

During preparation of the PA_ the projected radionuclide inventory for ATR-5 waste camsters only included
radionuclides 1n activated metals. No radionuclides were listed as surface contamination. The RHLLW Disposal
Facility was notified by the ATR Canal Cleanout Project in 2021 that residual contamination from ATR canal
water activity could be present on the surfaces of the activated metals loaded inside the waste baskets and on the
inner and outer surfaces of the baskets. The surface contamination radionuclides and relative abundances were
obtamed from canal chemistry results from 2020 and 2021. The activities were estimated to be minor (uCi or less
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for individual canisters) and most of the radionuclides that could be present have half-lives less than one year
which are not a concern from a PA standpoint. Based on this information, it was decided that surface
contamination would be reported, but canister acceptance would be evaluated on a canister-by-canister basis until
a more efficient process 1s developed.

Because Co-60 15 a key radionuclide (for the intruder pathway) the mimmum reporting limit 1z 1E-12 Ci. Although
the 1.29E-06 Ci of Co-60 as surface contamination in camster ATRRH24003/814600-12 1s greater than the
reporting limit, 1t 1s msignificant compared to the amount of Co-60 reported as surface contamination for all
generators combined (734 C1, see PA [DOE-ID 2018], Table 2-14), and the amount of Co-60 reported for all waste
forms from all generators (309,000 Ci, see PA [DOE-ID 2018], Table 2-14). Therefore, the Co-60 as surface
contamination in canister ATRRH24003/814600-12 15 within the bounds of the PA and the canister 1s acceptable
for disposal.

Note: Co-60 1s not a key radionuclide for the groundwater pathway in the PA. The amount of Co-60
acceptable from a groundwater pathway perspective 1s greater than 1E+40 Ci based on the Phase IIT
screening in the PA. However, Co-60 is a key radionuclide for the intruder pathway. Although Co-60 as
surface contamination from ATR was not evaluated in the PA| all Co-60 activity regardless of waste form
or generator 15 included in the intruder pathway dose calculated by RHINO. Nevertheless, the inventory of
Co-60 as surface contamimation i future ATR-5 camsters could be at least 1E+06 times the amount in
camister ATRRH24003/814600-12 and still be acceptable based on intruder dose performance objectives.

Summary:

Co-60 as surface contamination in canister ATRRH24003/814600-12 is within the bounds of the PA and the
canister 1 acceptable for disposal.

Recommendations:

It i recommended the RHLLW disposal project update Table B-1 of PLN-3446, Waste Acceptance Criteria for
the Remote-Handled Low-Level Waste Disposal Facility to include the nine radionuclides (Co-58, Co-60, Cr-51,
Hf-175, Hf-181, Mo-99, Na-24, Re-188, and Sb-124) reported as surface contamination on ATR activated metal
components and the waste basket. The appropriate table in RHINO should also be updated to include these nine
radionuclides so that RHINO will not flag them as unanalyzed. Co-80 1s the only one of the mine with a half-hife
greater than 1 year, and it will continue to be flagged by PA Check 12 (unanalyzed with half-life = 1 year) until
the RHINO table 1s updated.

References:

DOE-ID 2018, “Performance Assessment for the Idaho National Laboratory Remote Handled Low Level Waste
Disposal Facility,” DOE/ID-11421, Idaho National Laboratory.

PLN-5546, 2022, “Waste Acceptance Criteria for the Remote-Handled Low-Level Waste Disposal Facility,”
Revision 2, Idaho National Laboratory.
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Jonathan Jacobson Qom Quecobeon 06/24/2024
PrintType Name Bigna Date
Originator/ FDE Orniginator FDE
James Angell for Allen Prather per telecon Qa:hua. ﬁng«ﬂ 06/25/2024
Print'Type Name Signature © Date
System Engineer/SE S‘v stem Eug].neer 'SE
\ i: |r
A. Jeff Sondrup -d;[ “““’« U 06/24/2024
Print'Type Name JUl Signature Date
PA/CA SME * PA/CA SME
Paul A Velasquez (G ) \/zﬁw 06f24f2024
PrintType Name Sig&tu.re
Waste Management"WhMP Waste Management/ “I"".{P
Tim Arsenault Tamethy Araenaclt 6/24/2024
Print'Type Name Hignature Date
Nuclear Facility Manger™WEFM Nuclear Facility Manger/INFM
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Section ITI, Special Analysis, SA (If Required in Section I or II)

PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?
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Page 7 of 7

Yes O No O

Comments:
Print'Type Name Bignature Date
Originator/ FDE Originator FDE
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print'Type Name Signature Date
PA/CA SME PA/CA SME
Print'Type Name Signature Date
Waste Management"WMP Waste Management WhMP
PrintType Name Signature Date
Nuclear Facility Manger/WEFM Nuclear Facility Manger/INFM
Print'Type Name Signature Date
DOE/D Eepresentative DOE/D Eepresentative
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UDQE Tracking No.: UDQE-RHLLW-099
Subject: Canister ECF-01-21-129 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-01-21-129 is a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NRF). Prior to shipment the waste canister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the canister for acceptance. Canister
ECF-01-21-12% was flagged by RHINO based on the following mventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA Check 9 was flagged by RHINO because the cumulative inventories of 21 radionuclides (Ac-227, Ce-142,
Cm-245, Cm-246, Cs-137, Hf-178m, Ir-192m, Kr-85, La-137, Np-237, Pt-193, Pu-238, Pu-240, Ra-226, Ra-228,
Rb-87, 5r-90, Th-229, Th-232, U-234 and U-236) with half-lives greater than 1 vear exceed the PA base case
wnventories for this specific generator (NRF), waste form (activated metals with surface contaminated debris) and
canister type (55-Ton). The cumulative mventory includes the inventory of previously emplaced camsters plus
the proposed canister. Sixteen of the 21 radionuclides flagged by PA Check 9 are considered “non-key™
radionuclides because they were screened out of the all-pathway dose calculation during preparation of the PA.
The 16 non-key radionuchides must be evaluated to determine 1f the increased inventory (above the PA base
case) would have resulted in the radionuclide not being screened out during completion of the PA. The five key
radionuclides (Cs-137, Np-237, Pu-240, Sr-90 and U-234) are addressed under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Key Radionuclides Only)
PA Check 10 was flagged by RHINO because the cumulative inventory of five key radionuclides
(Cs-137, Np-237. Pu-240, 81-90 and U-234) exceed the PA base-case inventory for this specific generator
(NRF), waste form (activated metals with surface contaminated debris) and canister type (55-Ton). The
cumulative inventory includes the inventory of previously emplaced canisters plus the proposed canister. The
inventory of these key radionuclides must be evaluated to determine if the increased inventory and
accompanying dose is within the bounds of the PA

PA Check 12: Non-system/UnanalyzedNon-exempt Nuclides Check
This flag was checked by RHINO because the waste canister contains 16 unanalyzed radionuclides with half
lives greater than one year. These radionuclides in these particular waste forms (activated metals and surface
contamination) were not reported in the PA base-case mventory for this generator (NRF) and canister type
(35-Ton), and thus were not analyzed i the PA [see Table B-6 in the WAC (PLN-5446) for list of analyzed
radionuclides by waste form for 55-ton canisters]. RHINO also identified two non-system/non-exempt
radionuclides in the waste canister. These radionuclides in these waste forms must be evaluated to confirm the
inventories will not impact the conclusions of the PA.

Exceadance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, 1t 15 determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA_ the proposed camster may be approved for
disposal.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
heen previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?
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Yes 00 No E
Comiments:

2. Does the proposed activitv'new information/'discovery potentially result in an increased effective dose fram the
disposal facility that weuld challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of swrrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s Construction af a new facility near the RHLLW Disposal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No E

Comments: NA

3. Does the proposed activitv/'new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes O No E

Comments: NA

4. Doss the proposed activitv/new information/discovery involve a change fo the Waste Acceptance Criteria (WAC)
Jfrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes 00 No HE
Comments: NA

3. Does the proposed activitv/new information/discovery involve a change inputs or assumptions of the most recent
P4 or approved S4?

Yes © No O

Comments: Caruster ECF-01-21-129 was flagged by RHINO while performing PA checks of the waste camster
inventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the
bounds of the approved PA, or will not impact the conclusions of the PA.

6. Does the proposed activitv/'new information/discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or assaciated closure plan (PLN-3503)7

Yes 00 No H
Comments: NA

7. Does the proposed activitv'new infarmation/discovery imvolve a test or experiment not described or analvzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No E
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Comments: NA

& Does the proposed activitv/'new information/discovery involve any analyiical errors, omissions, or deficiencies in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No E
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yes [ No
Comments: NA

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. I
any of the guestions above are answered “Yes, ™ then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive X
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [J

A Jeff Sondrup S 06/27/2024

Print/Type Name | | i] Sig:uature Date
Originator FDS ' Originater/FD3
Tim Arsenault Tanethy Araenact 6/27/2024
Print/'Type Name 74 Signature Date
Approver/INFM Approver/INFM a
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Section IL, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the bounds of the approved P4 or CA (e.g., does
the proposed activity/new information/discavery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
considered in the CA)?

Yes O No H

Comments:

2. Does the proposed activity/new information/'discovery result in the PA performance objective being exceeded?
Yes [0 No X

Comments:

3. Would the proposed activitwnew information/discovery result in a change to the facility radionuclide disposal

limits in the approved PA?

Yes [0 No X

Comments:

4. Would the proposed activiti'new information/discovery result in a change to DAS conditions or limitations?

Yes [0 No H

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes 0 No H
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

This explanation contains an evaluation of flagged PA Checks 9, 10, and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-01-21-129. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RIEINO are contained below.

PA Check @

The RHINO acceptance check for waste canister ECF-01-21-129 identified 21 radionuclides with half-lives
greater than 1 year whose cumulative mventories (includes placed canisters + the proposed canister) exceed the
PA base-case inveniories for this generator (NRF), canister type (53-Ton) and waste form (combined activated
metals with surface contaminated debris) (see Figure 1). However, six radionuclides (Ce-142, Ir-192m, La-137,
Ra-228, Rb-87, and Th-232) that were flagged by PA Checks 9 and 10 are not tn canister ECF-01-21-129 (zee
Figure 1, last column of PA Checks 9 & 10, Canister Contribution = 0). These radionuclides were evaluated under
a previous UDQE, and do not need to be evaluated here.

Appendix A
302



Ci"l.. Idoha Nefial Loberory
FRM-2545

06H13M8 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY

Canister Details ECF-01-21-129

PA Status: Fail | Placement Vault: 55-Ton Cask
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Figure 1. PA Check output screen from RHINO for waste camister ECF-01-21-129.
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Of the remamning 15 radionuclides, 12 (Ac-227, Cm-245, Cm-246, Cs-137, Hf-178m, Kr-85, Pt-193, Pu-238,
Ra-226, 5r-90, Th-232, and U-236) are considered “non-key™ radionuclides for the groundwater pathway because
they were screened out of the proundwater pathway dose’ calculation during preparation of the PA. Kr-85 was
screened during Phase I because even though it has a half-life greater than 1 vear, 1t 1s a gas and will not contribute
to the groundwater pathway dose or the intruder dose. The Kr-85 impact on the air pathway 1s evaluated below.
The cumulative inventories of the other 11 non-key groundwater pathway radionuclides will be evaluated to
determine if the increased inventory (above the PA base case) would have resulted in the radionuclides not being
screened from the groundwater pathway during preparation of the PA_ The other three radionuclides (Np-237,
Pu-240, and U-234) are key groundwater pathway radionuclides and are evaluated under PA Check 10 (see
below). Cs-137 and 5r-90 are key intruder pathway radionuclides and are also evaluated under PA Check 10 (see
below).

Groundwater Pathway

Of the 11 radionuclides screened from the groundwater pathway calculation during the PA Phase IT and IIT
screening, six (Cm-245, Cm-246, Hf-178m_ Pt-193, Ra-226, and Th-232) were screened during Phase IT, and the
other five (Ac-227, Cs-137, Pu-238, Sr-90 and U-234) were screened during Phase III. Table 1 shows that except
for Hf-178m_ the projected cumulative inventories of the non-key radionuclides would still be screened out using
the Phase II and III screening criteria of the PA. This was done by calculating the projected cumulative inventory
of each radionuchide as a percentage of the maximum allowable inventory allowed by the PA Phase IT and I1T
groundwater pathway screenings. For this calculation the inventory of all placed canisters plus the proposed
canister (ECF-01-21-129) was added to the total PA base case mventory to obtain the projected cumulative
nventory. This 15 conservative because the PA base case inventories likely include some of the inventory in the
placed and proposed camsters. The screenings are done on the total facility inventory and are independent of
generator, camster type and waste form.

The maxumum allowable mventory allowed by the Phase II screerung (Imaxir) was calculated using the following

equation:

i 0.4 (727) .
Imaxﬂ[ (J:’) " NcRP Screening Dosse; (% (qulatlﬂﬂ ]J
where:

0.4 mrem/yr = PA Phase IT screening dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory i1s leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci) (see DOE-ID 2018, Table 2-26).

The maximum allowable inventory allowed by the Phase III screening (Imax;y;,) was calculated using the
following equation:

Imaxy, (Ci) = 0.4 (mrgm) x % (Equation 2)
L ¥»r

¥r
where:
0.4 mrem/yr = PA Phase III screening dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Ipy; = total PA base case inventory of radiotiuclide 1 (see DOE-ID 2018, Table 2-29)
Dy = PA Phase 01 screening dose for radionuclide 1 based on total PA base case mventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of canister ECF-01-21-129
(Column 3) and the total PA base case inventory (Column 4) are conservatively summed together for each non-
key radionuclide, the totals (Column 5) are fractions of the maximum allowable Phase IT and Phase III screening
nventories (Column 7) and would still be screened out except for Hf-178m. Thus, the inventonies of the non-key

! In the PA, the groundwater pathway dose is the same as the all-pathways dose.
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radionuclides in ECF-01-21-129 are within the bounds of the PA with the potential exception of Hf-178m which 1s
evaluated below.

Because the sum of the cumulative mventory and the PA base case nventory of Hf-178m exceeds the maximum
allowable Phase II screening inventory (see Table 1, Column 8), the potential impacts of Hf-178m on the
groundwater all-pathways dose and the mtruder dose were evaluated. According to the evaluation in
UDQE-RHLLW-087, 1t would require 4E+3% C1 of Hf*178m to fail the PA Phase III screening criteria, and more
than 30,000 Ci of Hf-178m to cause a significant intruder dose. Based on the cumulative Hf-178m inventory from
Table 1 (53.33E-06 C1), Hf-178m will have no impact on the conclusions of the PA.

Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.

1] 2 | 3 | 4 | 5 | 6 | 7 | g
Non-key Radiomuclides Screened During PA Phase IT Groundwater Pathway Screening
Projected PA Base Caze +
Projectad Cumulative Projected Cumulative
Cumulative |Total PA Base Case| Inventory after Dvrentory after
Inventory Inventory (A1l Placement of Placamant of
Propozad (Placed + (Genarators, Propozed Camster| PA PhazeIT Propozed Canister as %%
Canister Proposad Camsters, Waste | + Total PA Base |INCEP Screening| Iax Allowakble of Mzx Allowable
Mon-Key Irrventory Canister) Fomms) Casze hventory Dose Factor | Phase IT Sereeming | Phase II Sereening
Radiomuclide (Cip {Ciy (Cip (Cols 3+4) (CL) (mrem/CiF | Inventory (CiyrP Inventary
Cm-245 6.73E-11 2 RB5E07 5.28E07 & 13E07 6 20E+04 6.36E-08 12.8%
Cm-246 2.69E-11 1.16E-07 3.52E407 4 G8E-07 3.00E+04 1.33E-05 3351%
Hf178m 2. J0E-07 591E-06 4 01E-08 595E-06 5 23E+04 4 31E-06 1358%
Pt-193 THRE-09 Q.73E-03 6.64E-04 TE1E-04 2.09E+02 1.37E-03 35.6%
Fa 126 1.03E-13 5.60E-11 3.14E-11 &.74E-11 2.06E+03 1.33E-06 0.006%
Th-232 1.63E-18 3 40E-08 2 48E-07 2 82E-07 3.66E+03 1.09E-06 25.8%
Non-key Radiomuclides Screened During PA Phase IIT Groundwater Pathway Screening
Projectad PA Base Caze +
Projectad Chumulative Projected Cumnlative
Cumulative |Total PA Base Casa| Inventory after Tvrentory after
Inventory Inventory (All Placement of Placemeant of
Propozad {Placad + (Ganarators, Propozed Canister Propozad Canister 2= %%
Canizter Proposad Canisters, Wazts | + Total PA Base | PA Phasa 1T Iolzx Allowable of bax Allowabkls
Mon-Key Irrventory Canizter) Formmsz) Caze ventory | Bereening Doze | Phase 1T Screeninz | Phase 111 Scraenine
Radicmclide (Cip (Cir (CiF (Cols 3+ (CD) | (mueminF | Daventory (Citve) Iventory
Ac-227 BE3E-13 3.06E07 5.7T6E-06 6.07E-04 1.00E-40 2.30E+34 2.63E-39%
Cs-137 7T97E-03 B.07E-02 9.43E+02 9 43E+02 1.00E-40 3.78E+42 2 50E-38%
Pu-238 1L.11E-06 3.8B3E-03 3.68E-01 3.7IE-N1 25TE-02 3.73E+H00 6.49%
Sr-90 6.35E-03 8. 22E-02 6.73E+02 6.73E+02 1.00E-40 2 69E+42 2 50E-38%
U-236 2497E-12 2.18E-06 5.B8E-03 6.10E-03 1.04E-02 2 26E-03 2.70%
a. Inventory of activated metal and surface contaminated debris.
b. Table 2-14, RHLL'W Performance Asseszment (DOE-ID 2018).
c.  Table 2-26, RHLLW Performance Assessment (DOE-ID 2018). Original reference is NCEP 1996
d Jmentn from Equation 1 above.
2. Table 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses < 1E-40 mrem/yT are assumed = 1E-40 mrem/yr.
f Jmeots from Equation 2 above.
Air Pathway

As previously stated, Kr-85 was screened during Phase IT of the air pathway screeming. Here, the Kr-85 inventory
was evaluated to determine 1f the new cumulative inventory would still be screened from the air pathway. Air
pathway screening is based on the total PA base case inventory of all generators. The total amount of Kr-85
evaluated in the PA 15 504 Ci. Canister ECF-01-21-129 contains 8 84E-07 Ci of Kr-85 and the cumulative amount
thus far in all vault arrays 15 3.83E-03 Ci (see Figure 1), or 0.008% of the PA base case inventory (50.4 C1). The
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small additional amount in camster ECF-01-21-129 1s insignificant compared to the PA base case inventory and

would not result in Kr-85 being retained as a key air pathway radionuclide. Therefore, the Kr-85 mventory in
canister ECF-01-21-129 15 within the bounds of the PA

PA Check 10

Waste canister ECF-01-21-129 contains three key groundwater pathway radionuclides (Np-237, Pu-240, and
U-234) and two key intruder pathway radionuclides (Cs-137, and Sr-90). The cumulative inventory of these
radionuclides (includes placed + proposed camster) exceed the PA base-case inventories for this generator (NRF),
canister type (55-Ton) and waste form (combined activated metals with surface contaminated debris) (see Figure
1).

The contributions of key groundwater pathway radionuclides are included in the RHINO all-pathways dose
calculation. Key intruder pathway radionuclides are included in the RHINO intruder dose calculation. It 15
allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory for a
specific generator/canister/waste form so long as the impact of the proposed cumulative inventory 1s within the
bounds of the PA. This is demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed camster. Table 2 shows the impact on PA performance measures from placement of
canister ECF-01-21-129. The projected all-pathways dose after disposal of canister ECF-01-21-129 would
ncrease by 0.00000003% for the compliance period and 0.06% for the post-compliance period. These are very
small increases and the all-pathways dose after disposal of canister ECF-01-21-129 15 significantly less than the
PA limit of 25 mrem/vr from DOE Order 435.1-1. The projected mtruder dose after disposal of waste canister
ECF-01-21-129 would increase by 10.1%. and the total intruder dose 1s 0.245 mrem/vr. This 1s significantly less
than the PA limit of 100 mremyyr (chronic intruder drilling scenario).

The increases in other performance measures are also small. The increase in the air pathway dose 1s 2.24%, and
the projected dose of 1.54E-04 mrem/yr 1s much less than the performance measure of 10 mrem/yr from all
sources. Moreover, the increase in the air pathway dose 1s due to other radionuclides (C-14, H-3, and I-129) whose
cumulative inventories are less than the PA base case values. Thus, this evaluation shows that although the
cumulative inventories of some key radionuclides would exceed the PA base case inventory for this
generator/canister/waste form, the impact from disposal of canister ECF-01-21-129 on PA performance measures
1s small and within the bounds of the PA_

Table 2. Impact on performance measures from placement of proposed camster ECF-01-21-129.

L ) 3 4 3 7 8 9
Placed Canisters + | % Increase m All-Pathways
Project Propossd Canister | Propossd Canister | Dose After Placement of
Performance Mezsura|  Period Units | Liosit |PALiwit| (ooremsm) (mrem'yr) Proposed Canister

All PathwaysDose | Complimce | mremiyr | 1 25 3.35E-14 L35E-04 0.00000003%

All Pathways Dose | Post-Complianes | mremyr | 125 | 23 448505 7.88E-02 0.06%
Beta-GanraDE | Complince | mremiyr | 0.16 4 1TIE14 9.62E-03 0.00000003%
Bets-GanuraDE | Post-Compliance | mrsmiyr | 2.4 4 43304 3.60E-02 0.78%

R=-226/228 Comglies | pGIL | 02 3 439E41 119E-31 0.00000002%
Ra226228 | PostComplimce | pCiL | 23 3 38TE-11 L.04E-06 0.003%
Gross Alpha Complines | pCIL | 06 15 L76E-37 453830 0.000004%
Gross Alpha | PostCompliancs | pCil | 73 13 237E-10 6.37E-06 0.003%
Bets-GanuwraED |  Complimnce | mwsmiyz | 0.6 4 L30E-14 326603 0.00000003%
Beta-GenwraED | Post-Complimnce | mremiyr | 2 4 L28E05 3.06E-02 0.042%
Uranin Compliance s 12 30 L63E-34 848628 0.00002%
Uranium Post-Compliance | usl 15 30 127E-08 1.69E-03 0.08%
Intrader Compliznce | mremir | 20 100 224E-02 14301 10.1%
Air Pathway Compliznce | mremir | 04 10 337E-06 LHE04 224%
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PA Check 12

Unanalyzed Radionuclides with Half-lives Greater than 1 Year

Figure 1 shows waste canister ECF-01-21-129 contains 16 unanalyzed radionuclide/waste form combinations with
half-lives greater than one vear. These radionuclides in these particular waste forms (activated metals and surface
contamination) were not reported m the PA base-case mventory for this generator (NRF) and canister type
(55-Ton), and thus were not analyzed in the PA [see Table B-6 in the WAC (PLN-5446) for list of analyzed
radionuclides by waste form for 55-ton camsters]. Therefore, they must be analvzed to confirm the inventories are
within the bounds of the PA.

The majority of the individual inventories of these radionuclides when compared to the total canister inventory
(3071 Ci) are much less than 1% (see Table 5, Column 4). Therefore, the inventory of these radionuclides are not
reportable according to the WAC with the exception of H-3%. Nevertheless, the inventories were evaluated to
determine if they are within the bounds of the PA_ This was done by comparing the canister inventories to the total
PA base case invenfories of all waste forms from zll generators.

Table 5 shows that 9 of the 16 radionuclide/waste form combinations were reported in other waste streams
{(Column 5). Column 6 shows the camster inventories of the unanalyzed radionuclides are very small fractions of
the total PA base-case inventory for these radionuclides (Column 2 + Column 5) with the exception of T1-204.
Thus 15 evidence that these unanalyzed radionuclides in camster ECF-01-21-129 wall not impact the conclusions of
the PA. T1-204 was evaluated further with the other radionuclides not reported in other waste streams.

Table 5. Unanalyzed radionuclides in waste canister ECF-01-21-129 with half-lives greater than one year.
= -

1 2 4 3 6 7
Proposed Camister
Proposed Radionuclide Total PA Base Radionuclide Inventory as % | Phase Screened
Camister Inventory as % of | Case Inventory of Total PA Base Case i the PA for the
Inventory | Waste Total Canister All Waste Forms Inventory All Waste Forms Groundwater
Radionuclide {C1) Form?® Inventory® (C1) {Col 2/Col 5) Pathway

Al-26 3.04E-08 AM 0 89E-10 N/A N/A NiA

Cd-113 4.91E-22 AN 1.60E-23 N/A NiA NiA
Eu-152 1.04E-08 5C 3.40E-08 4 14E+00 0.00003% m
Eu-154 1.24E-08 sC 4 .04E-08 1.36E+01 0.000008% m

H-3 1.37E-08 sC 445E-08 1.99E+03 0.00000007% Retained

Lu-173 471E-12 | AM 1.53E-13 WA NiA NiA

Lu-174 168E-08 | AM 5 46E-10 A NiA WA

Mn-53 32908 | AM 1.07E-09 NA NiA NiA
Ra-228 232E-13 5C 7.36E-15 2.2BE07 0.0001% il

Re-186m 9.19E-09 AN 2.80E-10 N/A NiA NiA
Sm-147 213E-16 aC T23E-18 1.38E-10 0.0002% 1

Ta-179 6.90E-11 AM 223E-12 N/A N/A NiA
Th-228 3.08E-09 5C 1.00E-10 2.02E-04 0.002% m
Th-229 1.40E-12 5C 4.57E-14 3.35E-08 0.003% I
Th-230 151E-13 5C 40935E-15 4 93E-08 0.0003% 1
T1-204 6.20E-09 AM 2.02E-10 1.10E-22 3B4E=-15% 1

& AM= Activated Metal, SC = surface contamination
b.  Based on a total canister mventory of 3071 Ci (from EHING).
N/A =Not Applicable. Not included in any base case PA waste streams.

2 Although the H-3 inventory is less than 1% of the total canister inventory, H-3 iz a key radionuclide and any inventory greater than 1
pCi is reportable. However, because H-3 is a key radionuclide, the impact is included in RHINO calculations (see PA Check
10). Therefore, H-3 does not need to be evaluated here.
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Seven of the 16 unanalyzed radionuclide/waste form combinations were not reported in any other PA waste
streams. These were evaluated further along with T1-204. All have half-lives greater than 1 vear so they would not
be screened by the PA Phase I screening. Thus these radionuclides were subject to the PA Phase 1T screening. The
results of this screening indicate that these radionuclides would in fact have been screened out by the PA Phase II
screening and are within the bounds of the PA (see Table 6). The maximum PA Phase IT screening mventory in
Table 6 Column 6 13 calculated using Equation 1. All of the values in Column 7 are very small indicating these
radionuclides would have been screened from the PA. As these and other unanalyzed radionuclides appear in
future waste camsters, the same calculation will continue to be performed.

Table 6. Comparison of unanalyzed radionuclide inventories to maximum allowable Phase II screening
inventories.

1 2 3 4 3 ] 7
Total Facility Sum of Maximum Sum of Proposed and
Proposed Inventory of Propozed and NCEP Allowable Previously Placed Canisters
Camister Previously Previously Screening Phase IT Inventory as % of Max
Inventory | Placed Camisters Placed Dosze Factor Screening Allowable Phase IT Screening
Radionuclide (Cy) (C1) Canisters (Ci) | (mrem/Cip* | Inventory (Ci) Inventory
Allg 3.04E-08 1.25E-07 1.55E-07 1L11EH)S 3.60E-06 4.31%
Cd-113 491E-22 1.44E-21 1.93E-21 2.06E+H03 1.54E-06 0.0000000000001%
Lu-173 4 71E-12 149E-05 1 49E-05 555EH2 T21E-04 2.08%
Lu-174 1 .68E-08 4 04E-05 4 08E-06 1.22E+03 328E-04 1.24%
Mn-53 329E-08 1.08E-07 L41E-07 1L67TEHZ 2 A0E-03 0.01%
Fe-186m 919E-09 4 27E0B 3. 14E-08 1.37TE+HM4 292E-03 0.18%
Ta-179 6.90E-11 3.21E-03 JI1E-03 1.89EH2 2.12E-03 1.52%
T1-204 6.20E-09 6.66E-25 6.20E-09 4.0TE+D2 5.83E-04 0.0006%
a  NCEF (1996).
Non-system Radionuclides

Figure 1 shows waste camister ECF-01-21-129 contams two non-system radionuchides (Nb-91 and Nd-144). Non-
system radionuclides are not included in the RHINO database typically because they have very short or very long
half-lives. Table 7 shows that Nd-144 has a very long half-life. The long half-life (=1E+15 years) coupled with the
very small inventory (< 1E-26 Ci) indicate this radionuclide will not have an impact on the PA.

Nb-91 was previously identified as a non-system radionuclide in HFEF-5 waste canister MFC210277 (UDQE-
RHLLW-053), and NRF 55-Ton waste camsters ECF-05-18-121 (UDQE-RHLLW-068), and ECF-05-18-122
(UDQE-RHLLW-075). In UDQE-RHLLW-053, the Nb-91 inventory was analyzed using the Phase III screening
methodology from the PA_ It was determined the RHLLW Disposal Facility could conservatively accept up to
9E+16 Ci of Nb-91 and not exceed the Phase IIT dose limit criteria of 0.4 mrem/yr for the all-pathways dose. In
other words, any amount less than this would be screened out by the PA Phase III screening criteria. The inventory
of Nb-91 in canister ECF-01-21-129 1s insignificant compared to 9E+16 Ci and will not impact the PA.

Table 7. Non-system radionuchides in waste canister ECF-01-21-129 .

Proposed Canister Waste Half-Life
Radionuchde Inventory (C1) Form* (vears)
Nb-91 1.28E-05 AM 6.8E+02
Nd-144 2.85E-27 sC 2.3E+15
a  AM= Activated Metal, 5C = surface contamination
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Summary

The radionuclide inventory of waste canister ECF-01-21-129 has been evaluated with respect to potential impacts
on the PA Based on the evaluation, impacts to the PA are small and within the bounds of the PA_ Therefore, the

proposed canister 1s deemed acceptable for disposal.
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UDQE Tracking No.: UDQE-RHLLW-101
Subject: Canister ECF-01-21-122 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOEAID-11422) are not impacted

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-01-21-122 1s a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NREF). Prior to shipment the waste camister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the camister for acceptance. Canister
ECF-01-21-122 was flagged by RHINO based on the following inventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA Check 9 was flagged by RHINO because the cumulative inventories of 24 radionuclides (Ac-227, Ar-39,
Ce-142, Cm-245, Cm-246, Cs-137, Hf-178m, Hf-182, Ir-192m_ Kr-85, La-137, Lu-176, Np-237, Pt-193, Pu-238,
Pu-240, Ra-226, Ra-228, Rb-87, 5r-90, Th-229, Th-232, U-234 and U-236) with half-lives greater than 1 vear
exceed the PA base case inventories for this specific generator (WRF), waste form (activated metals with surface
contarminated debris) and camster type (55-Ton). The cumulative inventory includes the mventory of previously
emplaced canisters plus the proposed canister. Nineteen of the 24 radionuclides flagged by PA Check 9 are
considered “non-key” radionuclides becavse they were screened out of the all-pathway dose calculation during
preparation of the PA. The 19 non-key radionuchides must be evaluated to determine 1f the increased inventory
(above the PA base case) would have resulted in the radionuclide not being screened out duning completion of
the PA_ The five key radionuclides flagged by RHINO (Cs-137, Np-237, Pu-240, 5r-90 and U-234) are
addressed under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Key Radionuclides Only)
PA Check 10 was flagged by RHINO because the cumulative inventory of five key radionuclides
(Cs-137, Np-237, Pu-240, 51-90 and U-234) exceed the PA base-case inventory for this specific generator
(NEF), waste form (actrvated metals with surface contaminated debris) and canister type (55-Ton). The
cumulative inventory includes the mventory of previously emplaced canisters plus the proposed camister. The
inventory of these key radionuclides must be evaluated to determine if the increased inventory and
accompanying dose 1s within the bounds of the PA_

PA Check 12: Non-system/Unanalyzed/Non-exempt Nuclides Check
This flag was checked by RHINO because the waste canister contains 17 unanalyzed radionuclides with
half-lives greater than one year. These radionuclides in these particular waste forms (activated metals and surface
contamination) were not reported in the PA base-case mventory for this generator (NEF) and camster type
(55-Ton), and thus were not analyzed in the PA [see Table B-6 in the WAC (PLN-5446) for list of analyzed
radionuclides by waste form for 55-ton camisters]. RHINO also identified three non-system/non-exempt
radionuclides in the waste canister. These radionuclides in these waste forms must be evaluated to confirm the
inventories will not impact the conclusions of the PA.

Exceedance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, it i determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA, the proposed canister may be approved for
disposal.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new imformation/'discovery involve a change to the disposal facility from what has
been previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
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Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes O No H

Comiments:

2. Does the proposed activity/mew information/'discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilifies) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s Construction of a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s Cd inputs or assumprions

s Change to work eutlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No H
Comments: NA

3. Does the proposed activitv/new information/discovery imvolve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the mast recent PA, approved 54, or approved UDQE?

Yes O No H
Comments: NA

4. Does the proposed activity/mew information/discovery invelve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O Ne X
Comments: NA

5. Does the proposed activitv/mew information/'discovery involve a change inputs or assumptions of the most recent
P4 or appraved SA?

Yes @ Ne O

Comments: Camster ECF-01-21-122 was flagged by RHINO while performing PA checks of the waste camister
wnventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the
bounds of the approved PA, or will not impact the conclusions of the PA

6. Does the proposed activitv/new information/discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-3503)7

Yes O No H
Comments: NA

7. Does the proposed activitv/new information/discovery involve a test or experiment not described or analvzed in
the most recent P4, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No H
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Comments: NA

8. Does the proposed activitv/new information/discovery involve any analyfical errors, omissions, or deficiencies in
the most recent P4, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No H
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yes No H
Comments: NA

NOTE: I all guestions above are answered “No, " then obtain signatures and implement proposed change. I
any of the questions above are answered “Yes, ™ then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [J

Kira Overin Aua Overdie 8/12/2024
Print/Type Name Siznature Dat.
Originator FD3 Originator FD§ ate
Tim Arsenault Fein Araosieit 81212024
Print/Type Name Signature Dat
Approver/INFM Approver/NFM ate
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No E

Comments:

2. Does the proposed activity/new information'discovery result in the PA performance objective being exceedad?
Yes [0 No M

Comments:

3. Would the proposed activitv/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No K

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes OO No EH
I “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

This explanation contains an evaluation of flagged PA Checks 9, 10, and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-01-21-122. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RHINO are contained below.

PA Check 9

The BHINO acceptance check for waste canister ECF-01-21-122 identified 24 radionuclides with half-lives
greater than 1 year whose cumulative inventories (includes placed canisters + the proposed canister) exceed the
PA base-case inventories for this generator (NRF), canister type (55-Ton) and waste form (combined activated
metals with surface contaminated debris) (see Figure 1). However, four radionuchides (Ce-142, Ir-192m,_ La-137,
and Ra-228) that were flagged by PA Checks 9 and 10 are not in canister ECF-01-21-122 (see Figure 1, last
column of PA Checks 9 & 10, Canister Contribution = (). These radionuclides were evaluated under a previous
UDQE, and do not need to be evaluated here.
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Figure 1. PA Check output screen from RHINO for waste canister ECF-01-21-122.
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Of the remaining 20 radionuclides, 17 (Ac-227, Ar-39, Cm-245, Cm-246, Cs-137, Hf178m, Hf-182, Kr-85,
Lu-176, Pt-193, Pu-238, Ra-226, Rb-87, S1-90, Th-229, Th-232, and U-236) are considered “non-key™
radionuclides for the groundwater pathway because they were screened out of the groundwater pathway dose'
calculation during preparation of the PA. Ar-39 and Kr-85 were screened during Phase I because even though they
have a half-life greater than 1 year, they are gases and will not contribute to the groundwater pathway dose or the
wntruder dose. The impacts from Ar-39 and Kr-85 on the air pathway are evaluated below. The cumulative
nventories of the other 15 non-key groundwater pathway radionuclides will be evaluated to determine if the
increased inventory (above the PA base case) would have resulted in the radionuclides not being screened from the
groundwater pathway during preparation of the PA. Of the five key radionuchdes, three (Np-237, Pu-240, and
U-234) are key groundwater pathway radionuchides and are evaluated under PA Check 10 (see below). Cs-137 and
S1-90 are key intruder pathway radionuclides and are also evaluated under PA Check 10 (see below).

Groundwater Pathway

Of the 15 radionuclides screened from the groundwater pathway calculation during the PA Phase IT and IIT
screening, mine (Cm-245, Cm-246, Hi-178m, Lu-176, Pt-193, Ra-226, Rb-87, Th-229, and Th-232) were screened
during Phase 1T, and the other six (Ac-227, Cs-137, HE-182, Pu-238, 8r-30 and U-236) were screened during Phaze
IT. Table 1 shows that except for Hf-178m, the projected cumulative inventories of the non-key radionuclides
would still be screened out using the Phase II and III screening criteria of the PA. This was done by calculating the
projected cumulative inventory of each radionuclide as a percentage of the maximum allowable mventory allowed
by the PA Phase IT and III groundwater pathway screenings. For this calculation the inventory of all placed
canisters plus the proposed canister (ECF-01-21-122) was added to the total PA base case inventory to obtain the
projected cumulative inventory. This 1s conservative because the PA base case inventones likely include some of
the inventory in the placed and proposed canisters. The screenings are done on the total facility inventory and are
independent of generator, canister type and waste form.

The maximum allowable mventory allowed by the Phase II screening (Imasxir) was calculated using the following

equation:
FE
- 0.4 )
Ci T .
Imax,,. (=) = T uation 1
Hl[: NCRP Screening Dose; (mT;m) (Eq )
where:

0.4 mrem/yr = PA Phase II screening dose standard (1/10® the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory is leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci) (see DOE-ID 2018, Table 2-26).

The maxumum allowable inventory allowed by the Phase III screening (/maxyy;,) was calculated using the

following equation:
Ipa; (Ci .
Imaxyy, (C1) = 0.4 (—m;im) x D—wm—}f_l[‘(_ a S (Equation 2)
BT

where:
0.4 mrem/yr = PA Phase IIT scresning dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Ips4; = total PA base case inventory of radionuclide 1 (see DOE-ID 2018, Table 2-29)
Dy = PA Phase ITT screetung dose for radionuclide 1 based on total PA base case inventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of canister ECF-01-21-122
(Column 3) and the total PA base case imnventory (Column 4) are conservatively summed together for each

1In the PA, the groundwater pathway dose is the same as the all-pathways dose.
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non-key radionuclide, the totals (Column 5) are fractions of the maximum allowable Phase II and Phase III
screening inventories (Column 7) and would still be screened out except for Hf-178m. Thus, the inventories of the
non-key radionuclides in ECF-01-21-122 are within the bounds of the PA with the potential exception of Hf-178m
which 15 evaluated below.

Because the sum of the cumulative mventory and the PA base case inventory of Hf-178m exceeds the maximum
allowable Phase II screening inventory (see Table 1, Column 8), the potential impacts of Hf-178m on the
groundwater all-pathways dose and the intruder dose were evaluated. According to the evaluation in
UDQE-RHLLW-087, it would require 4E+39 C1 of Hf-178m to fail the PA Phase III screening criteria, and more
than 30,000 Ci of Hf-178m to cause a significant intruder dose. Based on the projected cumulative Hf-178m
wnventory from Table 1 (2.86E-02 Ci1), Hi-178m will have no impact on the conclusions of the PA.

Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.

1 [ 2 [ 3 [ 4 [ 5 [ 6 7 | 8
Non-key Radiomuclides Screened During PA Phase IT Groundwater Pathway Screening
Projectad PA Baze Cazz +
Projected Cumulative Projected Cunmlative
Cummlative  |Total PA Base Case| Inwventory after Inventory after
Imvantory Imventory (ALl Placement of Placement of
Propozad (Placed + Generators, Proposad Camister| PA PhasaIT Proposad Canistar a= %
Canister Proposed Canisters, Waste | +Total PA Base |NCEP Screenmg | Max Allowable of hax Allowable
Mon-Key Inventory Canister) Forms) Caze Inventory Dipza Factor | Phase [T Screeninz | Phase IT Sereening
Badicrmelide (Cip (Cip (Ci {Cels 3+ (Ci) (mrem/Ci) Tnventory (Cifyz)’ Inventory
Cm-243 2.08E-10 2835E-07 3.28E-07 £13E07 620E+H4 6.36E-06 12.8%
Cm-246 £3IE-11 1.16E07 3.32E-07 4 48E-07 3.00E+04 1.33E-05 351%
Hf-178m 2 B6E-02 2 86E-02 4.01E-08 2.B6E-02 0 23E+04 432E-06 662047%%
Lu-176 4 98E-08 4.93E-08 1.76E-09 5.76E-08 J18E+H4 1.26E-05 0.46%
Pt-193 298E-07 9.76E-03 6.64E-04 T.62E-04 292E+02 1.37E-03 35.7%
Fa-21 5.B1E-14 3.30E-11 3.14E-11 8.73E-11 2.96E+H03 1.33E-06 0.0065%
Fb-87 540E-14 2.02E07 128E-06 1 48E-06 4 AEH)3 .01E-05 1.65%
Th-229 541E-13 2 89E-08 3.33E-08 8. 24E-08 1.18E+03 3.38E-06 2.44%
Th-232 315E-18 3 A0E-OR 2ARE-07 2 BIE0T 3.66E+HD5 1.0%E-06 158%
MNon-key Radionuclides Screened During PA Phase ITT Groundwater Pathway Sereenmg
Projectad PA Basze Caze +
Projected Cumulative Projected Curmlztive
Cumulatrve  |Total PA Base Case| Inventory after Inventory after
Iiventory Inventory (All Placement of Placement of
Propozed (Placed + Generatars, Proposed Canister Proposed Camister as %
Canister Proposed Canisters, Waste | +Total PABaze | PA PhasaITT Maz Allowable of Max Allowable
Non-Kev Inventory Camster) Forms) Caza Inventory | Scresming Diose |Phasa III Screenmz | Phase [IT Scresmng
Radicrmelide (Cip (Cip (CiF {Cels 3+ (Ci) (mrem/yTF Invantory (Ciyr) Inventory
Ap-227 1.09E-12 3.06E-07 3.76E-06 6.07TE-06 1.00E-40 2.30E+34 2 63E-38%
Ce-137 2 96E-04 2.09E-02 9 45E+02 2 45E~+02 1.00E-40 31 7REH2 2 50E-38%
Hf-182 1.1BE-03 1.18E-03 5.80E-03 1. 24E-03 2 36E-06 9. 83E+H0 0.013%
Pu-233 2.5TE-04 3.83E-03 3.68E-01 37IE-01 23TE-2 5T3EHN 6.49%
Sr-90 2.79E-04 8 24E-02 6. T3E+H02 6.73E+02 1.00E-40 2. 69E+42 2. 50E-38%
U-236 9.17E-12 2.18E-06 3.88E-03 6.10E-03 1.04E-02 226E-03 2.70%

Inventory of activated metal and surface contaminated debris.

Table 2-14, RHLLW Performance Assessment (DOE-ID 2018).

Table 2-26, FHLLW Performance Assessment (DOE-ID 2018). Original reference 13 NCEP (19596).

Jmeper: from Equation 1 above.

Table 2-29, FHLLW Performance Assessment (DOE-ID 2018). Doses = 1E-40 mrem/yr are assumed = 1E-40 mrem/yr.
Iy from Equation 2 above.

R o R
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Aur Pathway

As previously stated, Ar-39 and Kr-85 were screened during Phase T of the air pathway screening. Here, the Ar-39
and Er-85 mventories are evaluated to determine 1if the new cumulative mventory would still be screened from the
air pathway. Air pathway screening is based on the total PA base case inventory of all generators. The total
amount of Ar-39 evaluated in the PA 15 3.24E-02 C1. Caruster ECF-01-21-122 contains 3.75E-4 C1of Ar-39 and
the cumulative amount thus far 1 all vault arrays 15 5.31E-03 Ci, or 16.4% of the PA base case inventory
(3.24E-02 Ci). The total amount of Kr-85 evaluated in the PA 1s 50.4 Ci. Canister ECF-01-21-122 contains
9.52E-06 C1 of Kr-85 and the cumulative amount thus far in all vault arrays 1s 3.84E-03 C1 (see Figure 1), or
0.008% of the PA base case inventory (50.4 Ci). The small additional amounts in canister ECF-01-21-122 15
nsignificant compared to the PA base case mventory and would not result in Ar-39 or Er-85 being retained as a
key air pathway radionuclide. Therefore, the Ar-39 and Er-85 inventories in canister ECF-01-21-122 are within
the bounds of the PA.

PA Check 10

Waste camster ECF-01-21-122 contains three key groundwater pathway radionuclides (Np-237, Pu-240, and
U-234) and two key intruder pathway radionuclides (Cs-137, and Sr-90). The cumulative inventory of these
radionuclides (includes placed + proposed canister) exceed the PA base-case inventories for this generator (NRF),
canister type (55-Ton) and waste form (combined activated metals with surface contaminated debris) (see Figure

1).

The contributions of key groundwater pathway radiotuclides are included in the RHINO all-pathways dose
calculation. Key intruder pathway radionuclides are included in the RHINO intruder dose calculation. It 1s
allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory for a
specific generator/camster/waste form so long as the impact of the proposed cumulative inventory 1s within the
bounds of the PA_ This 1s demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed camster. Table 2 shows the impact on PA performance measures from placement of
canister ECF-01-21-122. The projected all-pathways dose after disposal of canister ECF-01-21-122 would
ncrease by 0.00000007% for the compliance period and 0.11% for the post-compliance period. These are very
small increases and the all-pathways dose after disposal of canister ECF-01-21-122 1s significantly less than the
PA limit of 25 mrem/yr from DOE Order 435.1-1. The projected intruder dose after disposal of waste canister
ECF-01-21-122 would increase by 6.52%. and the total intruder dose 15 0.231 mrem/vr. This 15 sigmficantly less
than the PA limit of 100 mrem/yr (chromc mtruder drilling scenario).

The increases in other performance measures are also small. The increase in the air pathway dose 1s 6.52%, and
the projected dose of 1.61E-04 mrem/vr is much less than the performance measure of 10 mrem/yr from all
sources. Moreover, the increase in the air pathway dose 1s due to other radionuclides (C-14, H-3, and I-12%) whose
cumulative inventories are less than the PA base case values. Thus, this evaluation shows that although the
cumulative inventories of some key radionuclides would exceed the PA base case inventory for this
generator/canister/waste form, the impact from disposal of canister ECF-01-21-122 on PA performance measures
15 small and within the bounds of the PA

Table 2. Impact on performance measures from placement of proposed canister ECF-01-21-122.

I 2 3 4 5 7 g 9
Placed Camisters + | % Increasa i All-Pathways
Project Propesed Canister Propozad Canistar Deose Aftar Placement of
Parformance Meazurs Period Units | Limit |PA Limit {mremvr) (marem/yr) Proposed Canister

All Pathways Dosa Compliance mremyT 1 25 9.03E-14 1.33E-04 0.00000007%:

All Pathwayz Dose | Post-Complianee | mremir 125 25 E.73E05 T.3EE-02 0.11%
Batz-Garma DE Compliance mremyT 016 4 641E-14 S62E-03 0.00000007%
Betz-Gamma DE | Post-Complianee | mremfr 24 4 9.63E-03 3.60E-02 0.17%

Fa-126:213 Ceompliance pCLL 0z 3 144E41 1.18E-32 0.00000007%
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F=-226/228 Post-Complianee pCLL 25 3 1.14E-10 2ME-06 0.006%

Gross Alpha Complianee pCiL 06 13 1.77E-36 4 33E-30 0.000039%

Grosz Alpha Post-Complianes pCLL 735 15 LI13E0% 6.37E-06 0.018%
Betz-Gamma ED Compliance MIemyT 0.16 4 351E-14 5.26E-03 0.00000007%
Batz-Gamma ED Post-Compliance | mremfr 2 4 2 53E-05 5.06E-02 0.083%

Uranium Complianee ug'l 12 30 1.64E-33 3.88E-28 0.00018%
Uranium Post-Complianes ug'l 13 30 2.13E-08 1.69E-03 0.13%
Intruder Compliznee mremAT 20 100 5.B6E-03 2351E-01 261%
Ay Pathway Compliznee mremAT 04 10 9B3E-06 161E-04 6.52%
PA Check 12

Unanalyzed Radionuclides with Half-lives Greater than 1 Year
Figure 1 shows waste canister ECF-01-21-122 contains 17 unanalyzed radionuchide/waste form combinations with

half-lives greater than one vear. These radionuclides in these particular waste forms (activated metals and surface
contamination) were not reported in the PA base-case inventory for this generator (NRF) and canister type
(55-Ton), and thus were not analyzed in the PA [see Table B-6 i the WAC (PLN-54446) for list of analyzed
radionuclides by waste form for 55-ton canisters]. Therefore, they must be analyzed to confirm the inventories are
within the bounds of the PA.

The majority of the individual inventories of these radionuclides when compared to the total canister inventory
(1052 Ci) are much less than 1% (see Table 5, Column 4). Therefore, the inventory of these radionuclides are not
reportable according to the WAC with the exception of H-3°. Nevertheless, the inventories were evaluated to
determine if they are within the bounds of the PA_ This was done by comparing the camster inventories to the total
PA base case inventories of all waste forms from all generators.

Table 5 shows that 10 of the 17 radionuclide/waste form combinations were reported in other waste streams
{Column 5, non-zero values). Column 6 shows the canister inventories of the unanalyzed radionuclides are very
small fractions of the total PA base-case inventory for these radionuclides (Column 2 + Column 5) with the
exception of T1-204. This 1s evidence that these unanalyzed radionuclides in canister ECF-01-21-122 will not
impact the conclusions of the PA. T1-204 was evaluated further with the other radionuclides not reported in other
waste streams.

Table 5. Unanalvzed radiomuclides in waste canister ECF-01-21-122 with half-lives greater than one year.
3 4 3 L] 7

1 2
Proposed Canister
Proposed Radionuclide Total PA Base Radionuclide Inventory as % | Phase Screened
Camister Inventory as % of | Case Inventory of Total PA Base Case m the PA for the
Inventory | Waste Total Canister All Waste Forms | Inventory All Waste Forms Groundwater
Radionuclide {Ci) Form® Inventory™ (C1) (Col 2iCol 5) Pathway
Al-26 4 55E-08 A 433E-09 NiA Nia NiA
Cd-113 249E-23 A 237E-24 NiA Nia NiA
Eu-132 1.04E-06 8 9.93E-08 4. 14E+00 0.000025% I
Eu-134 1.24E-06 ] 1.18E-07 1.56E+01 0.0000080% m
H3 1.37E-06 g 1.30E-07 1.99E+03 0.000000069% Retained
Lu-173 6.39E-03 A 6.08E-04 NiA Nia NiA
Lu-174 3.87E-02 A 3.539E-03 NiA Nid NiA

 Although the H-3 inventory is less than 1% of the total canister inventory, H-3 is a key radionuclide and any inventory greater than 1
pCi is reportable. However, because H-3 is a key radionuclide, the impact is included in RHINO calculations (see PA Check
10). Therefore, H-3 does not need to be evaluated here.
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Mn-33 2.12E-08 A 2.01E-09 N/A NiA NiA
Pb-210 4 38E-15 A 4.17E-18 2.89E-12 0.153% o
Ra-228 4.76E-13 3 4.53E-14 2.2BE-07 0.00021% o
Fe-186m 2.02E07 A 1.52E-08 NiA Nia NiA
Sm-147 3.83E-15 8 3.66E-18 1.38E-10 0.0028% o
Ta-17% T.T9E-04 A TAIE-05 NiA NiA NiA
-22 1.15E-08 5 1.08E-09 2.02E-04 0.0037% I
Th-129 1.61E-12 3 1.33E-13 5.35E-08 0.0030% o
Th-130 1.76E-13 8 1.68E-14 493E-08 0.00036% o
T1-204 6.16E-08 A 5.86E-09 1.10E-22 3.39E+16% o

a.  AM= Activated Metal, 3C = surface contamination
b.  Based on a total camister mventory of 1032 Ci (from EHINO).
N/A =Not Applicable. Not meluded in any base case PA waste streams.

Seven of the 17 unanalyzed radionuclide/waste form combinations were not reported in any other PA waste
streams. These were evaluated further along with T1-204. All have half-lives greater than 1 vear so they would not
be screened by the PA Phase I screening. Thus these radionuclides were subject to the PA Phase TI screening. The
results of this screening indicate that these radionuclides would in fact have been screened out by the PA Phase IT
screening and are within the bounds of the PA (see Table 6), with the excepiion of Lu-173 and Lu-174, which are
further analyzed below. The maximum PA Phase II screeming inventory in Table § Column 6 1s calculated using
Equation 1. All of the remainming values in Column 7 are very small indicating these radionuclides would have
been screened from the PA. As these and other unanalyzed radionuclides appear in future waste canisters, the
same calculation will continue to be performed.

Table 6. Comparison of unanalyzed radionuclide inventories to maximum allowable Phase II screening
inventories.

1 2 3 4 5 ] 7
Total Facility Sum of Ivaximum Sum of Proposed and
Proposzed Inventory of Proposed and NCRFP Allowable Previously Placed Canisters
Canister Previously Praviously Screening Phase I Inventory as % of Max
Inventory | Placed Canisters Placed Dose Factor Screening Allowszble Phase IT Sereening
Radionuclide [(0)] (Ci) Canisters (Ci) | (mrem/Ciy | Inventory (Ci) Inventory
Al2g 4 53E-08 1.23E-07 L.7T0E-07 1.11EH)S 3.60E-06 4.73%
Cd-113 2 49E-23 1.43E-21 1 48E-21 2.06E+03 1.54E-06 0. OO000MO00001 %5
Lu-173 6.39E-03 1 49E-05 6.40E-03 5.55E+02 T21E-04 288%
Lu-174 5 ETE02 4 04E-05 5 REE-O2 1.22EH)3 323E-04 17934%
Mn-33 212E-08 1.08E-07 L.30E-07 167EH2 240E-03 0.0054%
Fe-186m 20ZE07 4.2JEOF TA4E07 1.37EHM 281E-05 0.84%
Ta-17% T.T9E-04 3.2E-05 E11E-04 1.89E+02 212E-03 383%
T1-204 6.16E-08 2 RIE-25 6.16E-08 4 07TEH2 5 83E-04 0.0063%

a  NCEP (1996).

Impact of Lu-173 and Lu-174 on Groundwater All-Pathways Dose — Lu-173 and Lu-174 were modeled
using the PA Phase ITI screening model. A hypothetical inventory of 1 Ci was simulated, and the resulting dose
was zero for both radionuclides. For the PA Phase T screening, all radionuclides that resulted in dose of zero
were assigned a dose < 1E-40 mrem/yr. The low dose occurs because Lu-173 and Lu-174 have a large sorption
coefficient (240 mL/gm) and short half-lives (1.37 years and 3.31 years, respectively). If the Lu-173 and Lu-174
doses from 1 Ci were 1E-40 mrem/yr, the maximum allowable Phase IIT inventory according to Equation 2 would
be 4E+39 Ci (0.4 mrem/yr x 1 Cv/1E-40 mrem/vr).
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Impact of Tu-173 and Lu-174 on the Intruder Dose — The inadvertent intruder screening in the PA
considered all nuclides that failed the Phase II groundwater pathway screemng. Based on the results in Table 6, the
projected eventual Lu-173 and Lu-174 inventories would fail the PA Phase I screening and be subject to
evaluation for the intruder pathway. The impact of Lu-173 and Lu-174 on the intruder pathway was determined by
modeling these radionuclides using the same RESRAT computer model (Version 7.2, Yu et al. 2016) used for the
PA inadvertent intruder analysis and the same calculations documented 1n ECAR-2073 (2018). The results in
Table 7 show 1t would take 331,000 Ci of Lu-173 to cause an acute intruder dose of 500 mrem at 100 vears (the
PA total dose limit), and 6 11E+26 Ci of Lu-173 to cause a chronic mtruder dose of 100 mrem/yr at 100 years (the
PA total dose limit). Similarly, the results show it would take 324,000 Ci of Lu-174 to cause an acute intruder dose
of 500 mrem at 100 vears and 8.88E+13 Ci of Lu-174 to cause a chronic intruder dose of 100 mrem/yr at 100
vears. 100 years 1s the time of maximum dose because 1t 1s assumed the facility will remain under institutional
control for at least 100 years after closure.

According to Figure 1, camister ECF-01-21-122 would increase the cumulative Lu-173 mnventory to 6.40E-03,
which 1s 51 mallion times less than the maximum allowable. With the addition of Lu-174 in ECF-01-21-122,
cumulative facility inventory would increase to 5.88E-02 Ci, which is approximately 5.1 million times less than
the maximum allowable.

Table 7. Maximum Phase ITT dose in the acute and chronic intruder scenanos.

1 2 3 4 5 3
PA Maximum Doge-to-Source Ratio | Inventory Eesultmg m Dose of 500
Intruder Total Intruder | PA Total Doze | from RESRAD at 100 mrem (Acute) and 100 mremiyt
Radionuclide Scenario Dose* Limut vears“? (Chronic) at 100 years* (C1)
Acute 319 mrem 500 mrem 1'3352%’?’“ per 3 31E403
Lu-173 S2iE 2I’J‘ g
Chronic | 542mremfyr | 100 mremiyr R ;c‘f:m yre 6.11E+26
1.76E-
Acute 3.18 mrem S00mrem | -OE13 mremper 3.24E+05
pCi'g
Lu-d74 T.75E-10 mrem/yr
Chronic 5.42 mrem/fyr 100 mrem/yr T pCile per 3.88E+13
2 Maximmm doszes in the PA aceur at 100 years post-closurs assuming the facility will remain wmder institutional comtral for at least 100 yaars after
closurs.

Lu-173 and Lu-174 Summary — Based on the small impacts to the groundwater all-pathways dose and
wntruder dose from Lu-173 and Lu-174, there will be no impact on the conclusions of the PA_

Non-system Radionuclides

Figure 1 shows waste canister ECF-01-21-122 contains three non-system radionuclides (Nb-91, Nb-91m, and
Nd-144). Non-system radionuclides are not included in the RHINO database tvpically because they have very
short or very long half-lives. Table 8 shows radionuclides Nb-91 and Nb-31m are listed as activated metal and
Nd-144 15 listed as both surface contamination and activated metal in canister ECF-01-21-122. The long half-life
coupled with the very small inventory (< 1E-23 Ci) indicate Nd-144 will not have an impact on the PA_ The
inclusion of Nb-91m 1n waste canister ECF-01-21-122 would not affect the assumptions of the PA due to the very
small inventory (3.48E-06 Ci) and short half-life (less than one year).

Nb-91 was previously identified as a non-system radionuclide in HFEF-5 waste canister MFC210277
(UDQE-RHLLW-053), and NRF 55-Ton waste canisters ECF-05-18-121 (UDQE-RHLL W-068), and
ECF-05-18-122 (UDQE-RHLLW-075). In UDQE-RHLLW-053, the Nb-91 inventory was analyzed using the
Phase IIT screening methodology from the PA Tt was determined the RHLLW Dhsposal Facility could
conservatively accept up to 9E+16 Ci of Nb-91 and not exceed the Phase III dose limit criteria of 0.4 mrem/vr for
the all-pathways dose. In other words, any amount less than this would be screened out by the PA Phase II1
screening criteria. The inventory of Nb-91 in canister ECF-01-21-122 i insignificant compared to 9E+16 Ci and
will not impact the PA.
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UDQE-EHLLW-053 also determined that the facility could accept up to 2.86E+04 Ci1 of Nb-91 and not exceed an
acute intruder dose of 1 mrem, or 3. 39E+04 Ci of Nb-921 and not exceed a chronic intruder dose of 1 mrem/yr. The
PA dose limit is 500 mrem for the acute intruder scenario, and 100 mrem/vr for the chronic intruder scenario. The
most limting case 1s the chronic mntruder scenano and the facility would be linuted to 3 39E+06 Ci1 (33,900
mrem/Ci x 100 mrem) of Nb-31. Based on this the inventory of Nb-91 in waste canister ECF-01-21-122 combined
with the total from other canisters emplaced in the facility 1s inconsequential with respect to potential impacts on

the PA intruder dose.

Table 8. Non-system radionuclides in waste camister ECF-01-21-122.

Proposed Camister Waste Half-Life

Radionuclide Inventory (Ci) Form?* (years)

Nb-91 2.27E-06 A 6.80E+02

Nb-91m 1.47E-20 A 1.67E-01

Nd-144 4 41E-24 8 2.29E+15

Nd-144 4 45E-26 A 2.29E+15

a  AM= Activated Metal, 5C = surface contamination

Summary

The radionuclide inventory of waste canister ECF-01-21-122 has been evaluated with respect to potential impacts
on the PA. Based on the evaluation, impacts o the PA are small and within the bounds of the PA. Therefore, the
proposed canister 15 deemed acceptable for disposal.
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UDQE Tracking No.: UDQE-RHLLW-102
Subject: Canister ECF-01-21-110 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOEAID-11422) are not impacted

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-01-21-110 1s a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NEF). Prior to shipment the waste canister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the camister for acceptance. Canister
ECF-01-21-110 was flagged by RHINO based on the following inventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
PA Check 9 was flagged by RHINO because the cumulative inventories of 24 radionuclides Ac-227, Ar-39,
Ce-142, Cm-245, Cm-246, Cs-137, Hf-178m, Hf-182, Ir-192m_ Kr-85, La-137, Lu-176, Np-237, Pt-193, Pu-238,
Pu-240, Ra-226, Ra-228, Rb-87, 5r-90, Th-229, Th-232, U-234, and U-236) with half-lives greater than 1 year
exceed the PA base case inventories for this specific generator (WRF), waste form (activated metals with surface
contarminated debris) and camster type (55-Ton). The cumulative inventory includes the mventory of previously
emplaced canisters plus the proposed canister. Nineteen of the 24 radionuclides flagged by PA Check 9 are
considered “non-key” radionuclides becavse they were screened out of the all-pathway dose calculation during
preparation of the PA. The 19 non-key radionuchides must be evaluated to determine 1f the increased inventory
(above the PA base case) would have resulted in the radionuclide not being screened out duning completion of
the PA_ The five key radionuclides flagged by RHINO (Cs-137, Np-237, Pu-240, 5r-90, and U-234) are
addressed under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Key Radionuclides Only)
PA Check 10 was flagged by RHINO because the cumulative inventory of five key radionuclides
(Cs-137, Np-237, Pu-240, 51-90 and U-234) exceed the PA base-case inventory for this specific generator
(NEF), waste form (actrvated metals with surface contaminated debris) and canister type (55-Ton). The
cumulative inventory includes the mventory of previously emplaced canisters plus the proposed camister. The
inventory of these key radionuclides must be evaluated to determine if the increased inventory and
accompanying dose 1s within the bounds of the PA_

PA Check 12: Non-system/Unanalyzed/Non-exempt Nuclides Check
This flag was checked by RHINO because the waste canister contains 8 unanalyzed radionuclides with half-lives
greater than one year. These radionuclides in this particular waste form (surface contamination) were not
reported in the PA base-case inventory for this generator (NRF) and canister type (35-Ton), and thus were not
analyzed in the PA [see Table B-6 in the WAC (PLN-5446) for list of analyzed radionuclides by waste form for
35-ton camisters]. RHINO also identified one non-system/non-exempt radionuclides in the waste canister. This
radionuclide in these waste forms (activated metals and surface contamination) must be evaluated to confirm the
inventories will not impact the conclusions of the PA.

Exceedance of a threshold value flagged by RHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, it i determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA, the proposed canister may be approved for
disposal.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new imformation/'discovery involve a change to the disposal facility from what has
been previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
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Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes O No H

Comiments:

2. Does the proposed activity/mew information/'discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilifies) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s Construction of a new facility near the RHLLW Dispasal Facility with the potential to impact perched water
s Cd inputs or assumprions

s Change to work eutlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No H
Comments: NA

3. Does the proposed activitv/new information/discovery imvolve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the mast recent PA, approved 54, or approved UDQE?

Yes O No H
Comments: NA

4. Does the proposed activity/mew information/discovery invelve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O Ne X
Comments: NA

5. Does the proposed activity/new information/'discovery involve a change inputs or assumptions of the most recent
P4 or appraved SA?

Yes @ Ne O

Comments: Camster ECF-01-21-110 was flagged by RHINO while performing PA checks of the waste camister
wnventory. According to RH-ADM-5214, the radionuclide activities must be evaluated to confirm they are within the
bounds of the approved PA, or will not impact the conclusions of the PA

6. Does the proposed activitv/new information/discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-3503)7

Yes O No H
Comments: NA

7. Does the proposed activitv/new information/discovery involve a test or experiment not described or analvzed in
the most recent P4, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No H
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Comments: NA

8. Does the proposed activitv/new information/discovery involve any analyfical errors, omissions, or deficiencies in
the most recent P4, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No H
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yes No H
Comments: NA

NOTE: I all guestions above are answered “No, " then obtain signatures and implement proposed change. I
any of the questions above are answered “Yes, ™ then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Dioes the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [J

Kira Overin /{M OW 9/4/2024
Print/Type Name Siznature D
Originator/FD3 OriginaterFDS ate
Timothy Arsenault Llnothy Arsensadt Sep 4, 2024
Print/Type Name Signature D
Approver/INFM Approver/NFM ate
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No E

Comments:

2. Does the proposed activity/new information'discovery result in the PA performance objective being exceedad?
Yes [0 No M

Comments:

3. Would the proposed activitv/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No K

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the ability of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes OO No EH
I “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

This explanation contains an evaluation of flagged PA Checks 9, 10, and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-01-21-110. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RHINO are contained below.

PA Check 9

The EHINO acceptance check for waste canister ECF-01-21-110 identified 24 radionuclides with half-lives
greater than 1 year whose cumulative inventories (includes placed canisters + the proposed canister) exceed the
PA base-case inventories for this generator (NRF), canister type (55-Ton) and waste form (combined activated
metals with surface contaminated debris) (see Figure 1). However, 14 radionuchides (Ac-227, Ar-39, Ce-142,
Hf-178m, Hf-182, Tr-192m, La-137, Lu-176, Pt-193, Ra-226, Ra-228, Rb-87, Th-229, and Th-232) that were
flagged by PA Checks 9 and 10 are not in camister ECF-01-21-110 (see Figure 1, last column of PA Checks 9 &
10, Canister Contribution = 0). These radionuclides were evaluated under a previous UDQE, and do not need to be
evaluated here.
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Figure 1. PA Check output screen from RHINO for waste canister ECF-01-21-110.
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Of the remaining 10 radionuclides, 5 (Cm-245, Cm-246, Kr-85, Pu-238, and U-236) are considered “non-key™
radionuclides for the groundwater pathway because they were screened out of the groundwater pathway dose!
calculation during preparation of the PA. Er-85 was screened during Phase I because even though 1t has a half-life
greater than 1 vear, 1f 1s a gas and will not contribute to the groundwater pathway dose or the intruder dose. The
impact from Kr-85 on the air pathway is evaluated below. The cumulative inventories of the other 4 non-key
groundwater pathway radionuclides will be evaluated to determine if the increased inventory (above the PA base
case) would have resulted in the radionuclides not being screened from the groundwater pathway during
preparation of the PA. Of the five key radionuclides, three (Np-237, Pu-240, and U-234) are key groundwater
pathway radionuclides and are evaluated under PA Check 10 (see below). Cs-137 and Sr-90 are key intruder
pathway radionuclides and are also evaluated under PA Check 10 (see below).

Groundwater Pathway

Of the 6 radionuclides screened from the groundwater pathway calculation dunng the PA Phase IT and III
screening, two (Cm-245 and Cm-246) were screened during Phase IT. and the other four (Cs-137, Pu-238, 5r-90
and U-236) were screened during Phase II1. Table 1 shows that the projected cumulative inventories of the
non-key radionuclides would still be screened out using the Phase 1T and 1T screening criteria of the PA. This was
done by calculating the projected cumulative inventory (after disposal of the proposed camster) of each
radionuclide as a percentage of the maximum allowable inventory allowed by the PA Phase IT and ITT groundwater
pathway screenings. For this calculation the mventory of all placed canisters plus the proposed canister (ECF-01-
21-110) was added to the fotal PA base case inventory to obtain the projected cumulative inventory. This 1s
conservative because the PA base case inventories likely include some of the inventory in the placed and proposed
canisters. The screenings are done on the total facility inventory and are independent of generator, camister type
and waste form.

The maximum allowable mwventory allowed by the Phase II screeming (maxir) was calculated using the following

equation:
TSt
Imax; [:E = - [: o ) (Equation 1)
B :W’) NCRP Screening Doss{ (%m)
where:

0.4 mrem/yr = PA Phase IT screening dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory is leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci) (see DOE-ID 2018, Table 2-26).

The maximum allowable inventory allowed by the Phase TIT screening (Imax;;;,) was calculated using the
following equation:

. Ipg; (CE) :
Tmaxyy, (Ci) = 0.4 (m:im) x W (Equation 2)
tyr

where:
0.4 mrem/yr = PA Phase III screening dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Ipy; = total PA base case inventory of radionuclide 1 (see DOE-ID 2018, Table 2-29)
Dyy; = PA Phase III screemung dose for radionuclide 1 based on total PA base case inventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of camister ECF-01-21-110
(Column 3) and the total PA base case inventory (Column 4) are conservatively summed together for each
non-key radionuclide, the totals (Column 5) are fractions of the maximum allowable Phase IT and Phase III

1In the PA, the groundwater pathway dose is the same as the all-pathways dose.
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screening inventories (Column 7) and would still be screened out. Thus, the inventories of the non-key
radionuclides in ECF-01-21-110 are within the bounds of the PA.
Table 1. Comparison of non-key radionuclide inventories to maximum allowable scresning inventonies.
1 | 2 T s ] 4 | 5 | & ] 7 | 8
Non-key Radionuclides Screened During PA Phase IT Groundwater Pathway Screening
Projectad PA Base Casa +
Projectad Cumulativa Projected Cumulative
Cumulative  |Total PA Base Cass| Inventory after Tnvventory after
Inventory Inventory (All Placement of Placement of
Propozad {Placed + (Generators, Proposed Camister| PA PhaszaIT Proposed Canister as %o
Canister Proposad Camsters, Waste | 4 Total PA Baze |NCEP Scraening| Max Allowakle of Max Allowakls
Mon-Key Treventory Canizter) Fomns) Caze Inventary Dose Factor | Phaza Il Sereening | Phasza IT Sereaning
Radicmclide (Cir (i (CiF (Cols 3+ (€D |  (mwem/Ci | Inventory (Cifyr)” Inventory
Cm-245 131E-10 2 B3E-07 5.28E07 B.13E-07 6.29E+04 6.36E-06 12.8%
Cm-246 S2ME-11 1.16E-07 3.52E07 4 6BE-07 3.00E+0d4 133E-05 351%
Non-key Radionuchides Screened During PA Phase IIT Groundwater Pathway Screening
Projectad PA Baze Caza 4+
Projectad Cumulativa Projected Cumulative
Cumulative  |Total PA Base Cass| Inventory after Tnvventory after
Inventory Inventory (All Placerent of Placement of
Propozad (Placad + (Generators, Propozed Camster Propozad Canister a= %4
Canister Proposad Camsters, Waste | + Total PABazse | PA Phaze IIT Iax Allowable of Max Allowable
MNon-Kev Irrventory Canizter) Fomms) Caze Inventory | Screenmz Dose | Phase IIT Screening | Phase [T Screening
Radicwmelide (Cip (i (i (Cols 3+ (€D | (mremiyry | Taventory (Ciro)' Inventory
Ce-137 1.049E-04 B12E-02 9 45E~+02 9 A5E+02 1.00E-40 3.78E+42 2 50E-38%:
Pu-233 1.84E-06 3.B5E-03 3.68E01 3.72E-01 25TE02 3.73E+00 6.40%
Sr-80 1.83E-04 B2T7E-02 6.73E+02 6.73E+02 1.00E-40 2 60E+42 2 50E-38%
U-236 5.75E-12 2.18E-06 5.8B8E-03 6.10E-03 1.04E-02 226E-03 270%
a. Inventory of activated metal and surface contaminated debris.
b.  Table 2-14, RHLLW Performance Assessment (DOE-ID 2018).
c.  Table 2-26, RHLLW Performance Assessment (DOE-ID 2018). Onginal reference 15 NCEP (19%6).
d. Jmepox from Equation 1 above.
e, Table 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses < 1E-40 mrem/y are assumed = 1E-40 mrem/yr.
f Imenty from Equation 2 above.
Aisr Pathway

As previously stated, Kr-85 was screened during Phase I of the air pathway screening. Here, the Kr-85 mnventory is
evaluated to determine if the new cumulative inventory would still be screened from the air pathway. Air pathway
screening 1s based on the total PA base case inventory of all generators. The total amount of Kr-85 evaluated in the
PA 15 50.4 C1. Canister ECF-01-21-110 contains 6. 35E-06 Ci of Kr-85 and the cumulative amount thus far in all
vault arrays 15 3.84E-03 Ci1 (see Figure 1), or 0.008% of the PA base case inventory (504 Ci). The small additional
amounts in camister ECF-01-21-110 1s insigmificant compared to the PA base case inventory and would not result
in Kr-85 being retained as a key air pathway radionuclide. Therefore, the Kr-85 inventory in canister
ECF-01-21-110 1s within the bounds of the PA.

PA Check 10

Waste camster ECF-01-21-110 contains three key groundwater pathway radionuclides (Np-237, Pu-240, and
U-234) and two key intruder pathway radionuclides (Cs-137, and Sr-90). The cumulative inventory of these
radionuclides (includes placed + proposed canister) exceed the PA base-case inventories for this generator (NRF),
camister type (55-Ton) and waste form (combined actrvated metals with surface contaminated debrns) (see Figure

1).

The contributions of key groundwater pathway radionuclides are included in the RHINO all-pathways dose
calculation. Key intruder pathway radionuclides are included in the RHINO intruder dose calculation. It 1s
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allowable for the proposed cumulative mventory of a radionuclide to exceed the PA base-case inventory for a
specific generator/canister/waste form so long as the impact of the proposed cumulative inventory is within the
bounds of the PA. This is demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed camster. Table 2 shows the impact on PA performance measures from placement of
canister ECF-01-21-110. The projected all-pathways dose after disposal of camister ECF-01-21-110 would
increase by 0.00000005% for the compliance period and 0.06% for the post-compliance period. These are very
small increases and the all-pathways dose after disposal of camister ECF-01-21-110 1s significantly less than the
PA limit of 25 mrem/yr from DOE Order 435.1-1. The projected mntruder dose after disposal of waste canister
ECF-01-21-110 would increase by 0.28%. and the total intruder dose 15 0.254 mrem/yr. This is significantly less
than the PA limit of 100 mrem/vr (chronic mtruder drilling scenario).

The increases i other performance measures are also small. The increase in the air pathway dose 15 3.73%, and
the projected dose of 1. 70E-04 mrem/vr is much less than the performance measure of 10 mrem/yr from all
sources. Moreover, the increase in the air pathway dose 1s due to other radionuclides (C-14, H-3, and I-12%) whose
cumulative mventories are less than the PA base case values. Thus, this evaluation shows that although the
cumulative inventories of some key radionuclides would exceed the PA base case inventory for this

generator/canister/waste form, the impact from disposal of canister ECF-01-21-110 on PA performance measures
18 small and within the bounds of the PA.

Table 2. Impact on performance measures from placement of proposed canister ECF-01-21-110.

1 2 3 4 5 1 8 9
Placed Canisters + | % Increase i All-Pathowvays
Project Proposed Camster Proposed Camster Diose After Placement of
Performance Measurs Period Units Lomit |[PA Lomit (noremiyT) (mremfyr) Proposad Canister

All Pathwiays Doz Compliance mramyT 1 25 6.20E-14 1.35E-04 0.00000005%

All Pathwiays Dose | Post-Compliance | mrem’yr 125 25 5.07E-05 7.88E-02 0.06%
Batz-Gamna DE Compliance mram/yr 0.16 4 4.40E-14 9.62E-05 0.00000003%
Betz-Gamna DE | Post-Compliance | mramiyr 24 4 1.74E-05 3.60E-02 0.03%

Ra-226:223 Compliance pCrL 02 3 3.37E42 2.1%E-32 0.00000004%
Fa-226/228 Post-Compliance pCiL 25 5 1.0IE-10 2.ME-08 0.005%
Grosz Alpha Compliance pCiL 0.6 15 LI7E-37 4.53E-30 0.000003%
Grozz Alpha Post-Compliance pCill 75 15 21.22E-10 6.37E-06 0.003%
Beta-Gamma ED Compliance mram/yT 0.16 4 241E-14 3.26E-05 0.00000003%
Beta-Gamma ED | Post-Compliance | mremiyr 2 4 1.4BE-03 3.06E-02 0.048%
Uranium Compliance ugL 12 an 1.08E-34 8.3RE-28 0.00001%%
Urannmm Post-Compliance uzL 15 30 147E-08 1.69E-035 0.15%
Intruder Compliance mram/yr 20 100 6.98E-04 2.54E-01 0.28%
Air Pathway Compliance mrem/yT 04 10 6.16E-06 1.70E-04 375%
PA Check 12

Unanalyzed Radionuclides with Half-lives Greater than 1 Year
Figure 1 shows waste canister ECF-01-21-110 contains 8 unanalyzed radionuclide/waste form combinations with

half-lives greater than one vear. These radionuclides in this particular waste form (surface contamination) were not
reported 1n the PA base-case mnventory for this generator (NEF) and canister type (55-Ton), and thus were not
analyzed in the PA [see Table B-6 in the WAC (PLN-5446) for list of analyzed radionuclides by waste form for
35-ton canisters]. Therefore, they must be analyzed to confirm the inventories are withun the bounds of the PA.

The majority of the individual inventories of these radionuclides when compared to the total canister inventory
(92.5 C1) are much less than 1% (see Table 5, Column 4). Therefore, the inventory of these radionuclides are not
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reportable according to the WAC with the exception of H-32. Nevertheless, the inventories were evaluated to
determine if they are within the bounds of the PA_ This was done by comparing the canister inventories to the total
projected PA base case inventories of all waste forms from all generators.

Table 3 shows that all 8 of the radionuclide/waste form combinations were reported in other waste streams
(Column 5, non-zero values). Column & shows the canister inventories of the unanalyzed radionuclides are very
small fractions of the total PA base-case imnventory for these radionuclides (Column 2 = Column 5). This is
evidence that these unanalyzed radionuclides in canister ECF-01-21-110 wall not impact the conclusions of the

PA
Table 3. Unanalyzed radionuclides in waste canister ECF-01-21-110 with half-lives greater than one year.
1 2 3 4 5 [ 1
Proposed Canister
Proposed Radionuclide Total PA Basze Fadionuclide Inventory as % | Phase Screened
Canister Imventory as %% of Case Inventory of Total PA Base Case n the PA for the
Inventory | Waste Total Canister All Waste Forms | Inventory All Waste Forms Groundwater
Radionuclide {Ci) Form' Inventory® (C1) {Col 2/Col 3) Pathway
Eu-132 1.04E-08 sC 1.13E-06% 4. 14E+00 0.00003% m
Eu-134 1.24E-06 8C 1.34E-06% 1.56E+01 0.00001% m
H3 1.37E-06 8C 1.48E-06% 1.99E+03 0.00000007% Retained
Ra-228 2.75E-13 3C 2.97E-13% 2.28E-07 0.0001% o
Sm-147 231E-13 5C 2.30E-15% 1.38E-10 0.002% o
Th-128 7.29E-09 sC 7.88E-09% 2.02E-04 0.004% m
Th-228 8.04E-13 3C 0.66E-13% 5.35E-08 0.002% o
Th-230 9.70E-14 5C 1.05E-13 4.93E-08 0.0002% o

a2 5C =gurface contamination
b. Based on a total canister inventory of 92.5 Ci (from RHINO).

Non-system Radionuclides

Figure 1 shows waste camster ECF-01-21-110 contains one non-system radionuclides (Nd-144). Non-system
radionuclides are not included in the RHINO database typically because they have very short or very long
half-lives. Table 8 shows radionuclide Nd-144 is listed as both surface contamination and activated metal in
canister ECF-01-21-110. The long half-life coupled with the very small inventory (=< 1E-23 C1) indicate Nd-144
will not have an impact on the PA.

Table 4. Non-system radionuclides in waste camister ECF-01-21-110.

Proposed Canister Waste Half-Life

Radionuchde Inventory (C1) Form? (years)
Nd-144 2.81E-24 s 2.29E+15
Nd-144 1.49E-23 A 229E+15

a  AM= Activated Metzl, SC = surface contamination

Summary

The radionuclide inventory of waste canister ECF-01-21-110 has been evaluated with respect to potential impacts
on the PA Based on the evaluation, impacts to the PA are small and within the bounds of the PA_ Therefore, the
proposed camster 1s deemed acceptable for disposal.

 Although the H-3 inventory is less than 1% of the total canister inventory, H-3 is a key radionuclide and any inventory greater than 1
pCi is reportable. However, because H-3 is a key radionuclide, the impact is included in RHINO calculations (see PA Check
10). Therefore, H-3 does not need to be evaluated here.
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UDQE Tracking No.: UDQE-RHLLW-103
Subject: Canister ECF-05-18-109 from NRF flagged by RHINO during PA checks

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOE/AID-11422) are not impacted.

Describe the Proposed Change in Activity/New Information/Discovery:

Waste canister ECF-05-18-109 is a 55-Ton waste canister containing activated metals and surface contaminated
debris from Naval Reactors Facility (NRF). Prior to shipment the waste canister details are entered into the RHLL'W
Inventory Online (RHINO) software which performs several checks to evaluate the canister for acceptance. Canister
ECF-05-18-10% was flagged by RHINO based on the following mventory checks:

PA Check 9: PA Base Case Inventory Check by Generator/Canister/Waste Form (All Radionuclides)
Performance Assessment (PA) Check 9 was flagged by RHINO because the cumulative inventories of 27
radionuclides (Ac-227, Ar-39, Ce-142, C£-249, Cf-252, Cm-245, Cm-246, Cm-248, Cs-137, HE-178m, Hf-182,
Ir-192m, Kr-85, La-137, Lu-176, Np-237, Pt-193, Pu-238, Pu-240, Ra-226, Ra-228, Rb-87, 5r-90, Th-229,
Th-232, U-234 and U-236) with half-lives greater than 1 vear exceed the PA base case inventones for this
specific generator (NRF), waste form (activated metals with surface contaminated debris) and camister type
(55-Ton). The cumulative inventory includes the inventory of previously emplaced canisters plus the proposed
canister. Twenty-two of the 27 radionuclides flagged by PA Check 9 are considered “non-key™ radionuclides
because they were screened out of the all-pathway dose calculation dunng preparation of the PA. The 22 non-
key radionuclides must be evaluated to determine if the increased inventory (above the PA base case) would
have resulted in the radionuclide not being screened out durning completion of the PA_ The five kev radionuclides
flagged by RHINO (Cs-137, Np-237, Pu-240, 51-90 and U-234) are addressed under PA Check 10 (see below).

PA Check 10: PA Base Case Inventory Check by Generator/Canister/Waste Form (Keyv Radionuclides Only)
PA Check 10 was flagged by RHINO because the cumulative inventory of five key radionuclides
(Cs-137, Np-237, Pu-240, 51-90 and U-234) exceed the PA base-case inventory for this specific generator
(NEF), waste form (activated metals with surface contaminated debris) and camister type (55-Ton). The
cumulative inventory includes the inventory of previously emplaced camisters plus the proposed camister. The
inventory of these key radionuclides must be evaluated to determine if the increased inventory and
arcompanying dose 1z within the bounds of the PA

PA Check 12: Non-system/Unanalyzed/Non-exempt Nuclides Check
This flag was checked by RHINO because the waste canister contains 11 unanalyzed radionuclides with
half-lives greater than one year. These radionuclides in these particular waste forms (activated metals and surface
contamination) were not reported in the PA base-case inventory for this generator (NEF) and camster type
(55-Ton), and thus were not analyzed in the PA [see Table B-6 in the Waste Acceptance Criteria (WAC)
(PLN-5446) for list of analyzed radionuclides by waste form for 55-ton camsters]. RHINO also 1dentified one
non-system/non-exempt radionuclide in the waste canister. Non-system/hon-exempt radionuclides must be
evaluated to confirm the inventories will not impact the conclusions of the PA.

Exceedance of a threshold value flagged by EHINO does not indicate the proposed camster 1s unacceptable for
disposal but the flagged inventory levels must be reviewed. If after review, it is determined the inventory levels (both
canister and cumulative) are within the bounds of the approved PA, the canister mav be approved for disposal.

Section I, Unreviewed Disposal Question Screening (UDQS)

1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
been previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?
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Yes 00 No E
Comiments:

2. Does the proposed activitv'new information/'discovery potentially result in an increased effective dose fram the
disposal facility that weuld challenge the conclusions of the Composite Analysis (i.e., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of swrrounding facilities) or otherwise have the
potential to impact the CA?

s Change to the site use plan or end state document

s Construction af a new facility near the RHLLW Disposal Facility with the potential to impact perched water
s (O inpuis or assumptions

s Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes O No E

Comments: NA

3. Does the proposed activitv/'new information/discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes O No E

Comments: NA

4. Doss the proposed activitv/new information/discovery involve a change fo the Waste Acceptance Criteria (WAC)
Jfrom what has been previously described or analvzed in the most recent PA, approved 54, or approved UDQE?

Yes 00 No HE
Comments: NA

3. Does the proposed activitv/new information/discovery involve a change inputs or assumptions of the most recent
P4 or approved S4?

Yes © No O

Comments: Caruster ECF-05-18-109 was flagged by RHINO while performing PA checks of the waste camster
inventory. According to RH-ADM-5214 (2024), the radionuclide activities must be evaluated to confirm they are
within the bounds of the approved PA, or will not unpact the conclusions of the PA.

6. Does the proposed activitv/'new information/discovery result in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or assaciated closure plan (PLN-3503)7

Yes 00 No H
Comments: NA

7. Does the proposed activitv'new infarmation/discovery imvolve a test or experiment not described or analvzed in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes O No E
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Comments: NA

& Does the proposed activitv/'new information/discovery involve any analyiical errors, omissions, or deficiencies in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No E
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yes [ No
Comments: NA

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. I
any of the guestions above are answered “Yes, ™ then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or positive?
Negative [ Positive X
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [J

A Jeff Sondrup Qe Senctreyp 09/18/2024

— : v
Pn.t_lt F['}'pe Name f (£ .Si.g:uature Date
Originator FDS Originator FD3
i Tisrtotiy Arsetadt
Tim ArsenaUlt Timothy Arsenedft (Sep 15, 2024 12:34 MOT] Sep 18! 2024
Print/'Type Name Signature D
Approver/INFM Approver/INFM ate
Appendix A

339



(iul Hoha Noficnl obaraory 41247 Raw 00

FRM-2545
0611318 UNREVIEWED DISPOSAL QUESTION SCREENING (UDQS) AND
Rev. 1 EVALUATION (UDQE) FORM FOR THE RHLLW DISPOSAL FACILITY Page 4 of 13

Section IL, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/new information/discavery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the PA or
considered in the CA)?

Yes O No H

Comments:

2. Does the proposed activity/new information/'discovery result in the PA performance objective being exceeded?
Yes [0 No X

Comments:

3. Would the proposed activitwnew information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes O No X

Comments:

4. Would the proposed activiti'new information/discovery result in a change to DAS conditions or limitations?
Yes O No HE

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions of the DAS and require a special analysis?

Yes 0 No H
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.

If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required

This explanation contains an evaluation of flagged PA Checks 9, 10, and 12 by RHINO that occurred during the
acceptance check of waste camster ECF-05-18-109. Figure 1 shows the canister details page from RHINO and the
results of the PA check. Evaluations of each camster check flagged by RIEINO are contained below.

PA Check @

The RHINO acceptance check for waste canister ECF-05-18-109 identified 27 radionuclides with half-lives
greater than 1 year whose cumulative inventories (includes placed canisters + the proposed canister) exceed the
PA base-case inventories for this generator (NRF), canister type (53-Ton) and waste form (combined activated
metals with surface contaminated debris) (see Figure 1)!. However, eleven radionuclides (Ac-227, Ar-39. Ce-142,
Ir-192m, La-137, Lu-176, Pt-193, Ra-226, Ra-228, Rb-87, and Th-229) that were flagged by PA Checks 9 and 10
are not in camister ECF-05-18-109 (see Figure 1, last column of PA Checks 9 & 10, Camster Contribution = 0).
These radionuclides were evaluated under a previous UDQE, and do not need to be evaluated here.

! There are 20 entries under PA Check 9 and 10 in Figure 1, but Cm-245 and Cm-246 are listed twice because they were identified in
both the activated metal (A), and surface contamination (8) waste forms. Thus there are only 27 radionuclides identified.
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Figure 1. PA Check output screen from RHINO for waste canister ECF-05-18-109.
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Of the remamning 16 radionuclides, 13 (Cf-249, Cf-252, Cm-245, Cm-246, Cm-248, Cs-137, Hf-178m, Hf-182,
Kr-85, Pu-238, 8r-90, Th-232, and U-236) are considered “non-key™ radionuclides for the groundwater pathway
because they were screened out of the proundwater pathway dose® calculation during preparation of the PA_ Kr-83
was screened during Phase [ because even though it has a half-life greater than 1 year, 1t 15 a gas and will not
contribute to the groundwater pathway dose or the mtruder dose. The impact of K1-85 on the air pathway 1s
evaluated below. The cumulative inventories of the other 12 non-key groundwater pathway radionuclides are
evaluated below to determine if the increased inventory (above the PA base case) would have resulted in the
radionuclides not being screened from the groundwater pathway dunng preparation of the PA. Of the five key
radionuclides 1dentified, three (Np-237, Pu-240, and U-234) are key groundwater pathway radionuclides and are
evaluated under PA Check 10 (see below). Cs-137 and Sr-90 are key intruder pathway radionuclides and are also
evaluated under PA Check 10 (see below).

Groundwater Pathway

Of the 12 radionuclides screened from the groundwater pathway calculation during the PA Phase IT and IIT
screeming, seven (Cf-249, Cf252, Cm-245, Cm-246, Cm-248, Hf-178m, and Th-232) were screened during Phase
II, and the other five (Cs-137, Hf-182, Pu-238, 5r-90 and U-236) were screened during Phase IIL Table 1 shows
that except for Hf-178m, the projected cumulative inventories of the non-key radionuchdes would still be screened
out using the Phase II and III screening criteria of the PA. This was done by calculating the projected cumulative
wnventory of each radionuclide as a percentage of the maximum allowable inventory allowed by the PA Phase IT
and TIT groundwater pathway screenings. For this calculation the nventory of all placed canisters plus the
proposed camster (ECF-05-18-109) was added to the total PA base case inventory to obtain the projected
cumulative mventory. This 1s conservative because the PA base case inventonies likely include some of the
inventory in the placed and proposed canisters. The screemings are done on the total facility inventory and are
independent of generator, canister type and waste form.

The maximum allowable inventory allowed by the Phase IT screening (Tmaxir:) was calculated using the following

equation:

i 0.4 (727) .
Imaxﬂ[ (J:’) " NcRP Screening Dosse; (% (qulatlﬂﬂ ]J
where:

0.4 mrem/yr = PA Phase IT screening dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters). This assumes the entire inventory i1s leached from the source in one year.
NCRP Screening Dose Factor (mrem/Ci) (see DOE-ID 2018, Table 2-26).

The maximum allowable inventory allowed by the Phase III screening (Imax;y;,) was calculated using the
following equation:

Imaxy, (Ci) = 0.4 (mrgm) x % (Equation 2)
L ¥»r

¥r
where:
0.4 mrem/yr = PA Phase III screening dose standard (1/10% the allowable 40 CFR 141 drinking water dose for
beta-gamma emitters)
Ipy; = total PA base case inventory of radiotiuclide 1 (see DOE-ID 2018, Table 2-29)
Dy = PA Phase 01 screening dose for radionuclide 1 based on total PA base case mventory of radionuclide 1.

Table 1 shows that even when the projected cumulative inventory after placement of canister ECF-05-18-109
(Column 3) and the total PA base case inventory (Column 4) are conservatively summed together for each
non-key radionuclide, the totals (Column 5) are fractions of the maximum allowable Phase IT and Phase III
screening inventories (Column 7) and would still be screened out except for HE178m. Thus, the inventonies of the

2 In the PA, the groundwater pathway dose is the same as the all-pathways dose.
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Because the sum of the cumulative mventory and the PA base case nventory of Hf-178m exceeds the maximum
allowable Phase II screening inventory (see Table 1, Column 8), the potential impacts of Hf-178m on the
groundwater all-pathways dose and the mtruder dose were evaluated. According to the evaluation in
UDQE-RHLLW-087, 1t would require 4E+3% C1 of Hf*178m to fail the PA Phase III screening criteria, and more
than 30,000 C1 of Hf-178m to cause a significant intruder dose. Based on the projected cumulative Hf-178m
nventory from Table 1 (2.86E-02 C1), Hf-178m will have no impact on the conclusions of the PA_

Table 1. Comparison of non-key radionuclide inventories to maximum allowable screening inventories.

1 [ 2 | 3 | 4 | 5 | 6 | 7 | 8
Non-key Radiomuclides Screened During PA Phase IT Groundwater Pathway Screening
Projected PA Base Caze +
Projected Cumulative Projected Cumulative
Cumulative |Total PA Base Case| Inventory after Dvrentory after
Inventory Inventory (A1l Placement of Placamant of
Propozad (Placed + (Genarators, Propozed Camster| PA PhazeIT Propozed Canister as %%
Canister Proposad Camsters, Waste | + Total PA Base |INCEP Screening| Iax Allowakble of Mzx Allowable
Mon-Key Irrventory Canister) Fomms) Casze hventory Dose Factor | Phase IT Sereeming | Phase II Sereening
Badiomuclide (Cip {Ciy (Cip {Cols 3+4) (Ci) (mrem/CiF | Inventory (CiyrP Inventory
Cf249 1.08E-11 1.08E-11 3TIE-12 145E-11 5.55E+04 TME08 0.0002%
Cf2352 261E-10 2.61E-10 9.90E-11 3.60E-10 1.30E+03 3.09E-04 0.0001%
Cm-243 2.89E-07 6.06E-07 5.28E-07 1.13E-06 6.20E+04 6.36E-06 18%
Cm-246 1.92E-07 3.13E07 3.52E07 6.65E-07 3.00E+04 1.33E-03 300
Cm-248 BEOE-15 B.69E-13 5.18E-13 527E-13 L.11E+03 3.60E-08 0.00001%:
Hf178m 6.06E-07 2 B6E-02 4 01E-08 2 B6E-02 5. 23E+04 4 33E-06 662070%
Th-232 3.14E-19 3.40E-08 2 48E0T 2 8IE07 3.66E+03 1.09E-08 26%
Non-key Radiomclides Screened During PA Phase 11T Groundwater Pathway Sereening
Projected PA Base Caze +
Projected Cumulative Projected Cumulative
Cumulative |Total PABase Cazs| Inventory after Tnvventory after
Inventory Inventory (All Placement of Placament of
Proposad (Flaced + (renerators, Propozed Camister Propozed Canister as %4
Canister Proposad Camsters, Waste | +Total PABase | PAPhas=III Max Allowable of Max Allowakls
Non-Eey Inventory Canister) Fonms) Case Ioventory | Scresming Diose | Phase III Screening | Phass 111 Screening
Radicrmelide (G {Cir (Ci) (Cols 344) (Ci) (mremATF Tnventory (Cifvr)y Iventory
Cs-137 1.31E-04 8.11E-02 9.43E+02 9 43E+02 1.00E-40 378E+42 2 3E-38%
Hf-182 1.33E-07 1.18E-03 5.8B0E-03 1.24E-03 2.36E-08 9.83E+00 0.01%
Pu-238 1.35E-06 3.85E-03 3.68E-01 3.72E-01 257E02 3.73E+00 6.5%
Sr-00 1.14E-04 §.26E-02 6.73E+02 6.73E+02 1.00E-40 2.60E+42 2.3E-38%
U-236 340E-12 2. 18E06 5.BBE03 6.10E-05 1.04E-02 226E03 27%

me oo TR

Inventory of activated metal and surface contaminated debuis.

Table 2-14, RHLL'W Performance Assessment (DOE-ID 2018).
Table 2-26, RHLLW Performance Assessment (DOE-ID 2018). Original reference is NCEP (1996).
Tmereer: from Equation 1 above.
Table 2-29, RHLLW Performance Assessment (DOE-ID 2018). Doses < 1E-40 mrem/yT are assumed = 1E-40 mrem/yr.
Tweni e from Equation 2 above.
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Aur Pathway

As previously stated, Kr-85 was screened during Phase I of the air pathway screening. Here, the Kr-85 inventory
was evaluated to determine if the new cumulative inventory would still be screened from the air pathway. Air
pathway screening is based on the total PA base case inventory of all generators. The total amount of Kr-835
evaluated in the PA 1s 50.4 C1. Canister ECF-05-18-109 contains 3. 94E-06 C1 of Kr-85 and the cumulative amount
thus far in all vault arrays 15 3.84E-03 Ci1 (see Figure 1), or 0.008% of the PA base case inventory (50.4 Ci). The
small additional amount in camster ECF-05-18-109 15 insignificant compared to the PA base case mventory and
would not result 1n Kr-85 being retained as a key air pathway radionuclide. Therefore, the Kr-85 mventory in
canister ECF-05-18-109 1s within the bounds of the PA.

PA Check 10

Waste camuster ECF-05-18-109 contains three key groundwater pathway radionuclides (Np-237, Pu-240, and
U-234) and two key intruder pathway radionuclides (Cs-137, and Sr-90). The cumulative inventory of these
radionuclides (includes placed + proposed canister) exceed the PA base-case inventonies for this generator (NRF),
canister type (55-Ton) and waste form (combied activated metals wath surface contaminated debris) (see Figure

1).

The contributions of key groundwater pathway radionuclides are included in the RHINO all-pathways dose
calculation. Key mntruder pathway radionuclides are included in the RHINO intruder dose calculation. Ti 15
allowable for the proposed cumulative inventory of a radionuclide to exceed the PA base-case inventory fora
specific generator/camister/waste form so long as the impact of the proposed cumulative inventory 1s within the
bounds of the PA. This 1s demonstrated by calculating the projected impacts on PA performance measures from
placement of the proposed catuster. Table 2 shows the impact on PA performance measures from placement of
canister ECF-05-18-109. The projected all-pathways dose after disposal of canister ECF-05-18-109 would
increase by 0.00000003% for the compliance period and 0.13% for the post-compliance period. These are very
small increases and the all-pathways dose after disposal of camister ECF-05-18-109 15 sigmificantly less than the
PA limit of 25 mrem/yr from DOE Order 435.1-1. The projected intruder dose after disposal of waste camister
ECF-05-18-109 would increase by 0.07%. and the total intruder dose 15 0.253 mrem/yr. This 15 sigmificantly less
than the PA limit of 100 mrem/yr (chronic intruder drilling scenario).

The increases in other performance measures are also small. The mncrease in the air pathway dose 15 2.8%, and the
projected dose of 1 69E-04 mrem/vr 1s much less than the performance measure of 10 mrem/yr from all sources.
Moreover, the increase in the air pathway dose 15 due to other radionuclides (C-14, H-3, and I-129) whose
cumulative inventories are less than the PA base case values. Thus, this evaluation shows that although the
cumulative inventories of some key radionuclides would exceed the PA base case inventory for this
generator/canister/waste form, the impact from disposal of canister ECF-05-18-109 on PA performance measures
15 small and within the bounds of the PA.
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Table 2. Impact on performance measures from placement of proposed camster ECF-05-18-109.
1 1 E) 4 3 7 2 2
% Increase in All-
Proposed Placed Camisters + | Pathwvayz Doze After
Performance Project | PA Canister Proposed Canister Placement of
Measure Period Units | Limut | Limut (mrem/yr) {morem/yr) Proposed Canister
All Pathways Dose |  Compliance | mremsyr 1 23 432E-14 1.35E-04 0.00000003%
All Pathways Dose | Post-Compliance | mrem/yr [ 12.5 25 901E-03 7.88E-02 0.13%
Beta-Gamma DE Compliance | mrem/yr | 0.16 4 3.06E-14 9.62E-03 0.00000003%
Beta-Gamma DE | Post-Compliance | mremiyr | 2.4 4 340E-05 3.60E-02 0.06%
Ra-226/22 Compliance pCill 2 3 1.29E-41 2.19E-32 0.00000006%
Ra-226228 Post-Compliance| pCiL 25 5 224E-10 204E-06 0.011%
Gross Alpha Compliance pCiL 0.6 13 1.99E-36 4355E-30 0.00004%
Gross Alpha | Post-Compliance| pCiL 13 15 1.66E-09 6.37E-06 0.03%
Beta-Gamma ED | Compliance | mremfr | 0.16 4 1.68E-14 5.26E-03 0.00000003%
Beta-Gamma ED | Post-Compliance | mrem/yr 2 4 2.80E-03 3.06E-02 0.09%
Uranium Compliance ug/L 12 30 1.84E-33 8.88E-28 0.0002%
Uranium Post-Compliance| ugL 15 30 5.66E-08 1.69E-05 0.34%
Intruder Compliance | mrem/yr 20 100 1.66E-04 2.53E-01 0.07%
Air Pathway Compliance | mremfyr [ 0.4 10 4.33E-06 1.69E-04 18%
PA Check 12

Unanalyzed Radionuclides with Half lives Greater than 1 Year

Figure 1 shows waste canister ECF-05-18-109 contamns 11 unanalyzed radionuclide/waste form combinations with
half-lives greater than one year. These radionuclides in these particular waste forms (activated metals and surface
contamination) were not reported in the PA base-case inventory for this generator (NRF) and canister type
(55-Ton), and thus were not analyzed in the PA [see Table B-6 in the WAC (PLN-3446) for list of analyzed
radionuclides by waste form for 55-ton canisters]. Therefore, they must be analyzed to confirm the inventories are
within the bounds of the PA.

The majority of the individual mnventories of these radionuclides when compared to the total camster inventory
(172 Ci) are much less than 1% (see Table 3, Column 4). Therefore, the inventory of these radionuclides are not
reportable according to the WAC with the exception of H-3°. Nevertheless, the inventories were evaluated to
determine if they are within the bounds of the PA. This was done by comparing the camster mnventories to the total
PA base case inventories of all waste forms from all generators.

Table 3 shows that 8 of the 11 radionuclide/waste form combinations were reported 1n other waste streams
{(Column 5, non-zero values). Column 6 shows the canister inventories of the unanalyzed radionuchides are very
small fractions of the total PA base-case inventory for these radionuclides (Column 2 + Column 5). This 1s
evidence that these unanalyzed radionuclides in canister ECF-05-18-109 will not impact the conclusions of the
PA.

3 Although the H-3 inventory is less than 1% of the total canister inventory, H-3 iz a key radionuclide and any inventory greater than 1
pCi is reportable. However, because H-3 is a key radionuclide, the impact is included in RHINO calculations (see PA Check
10). Therefore, H-3 does not need to be evaluated here.
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Table 3. Unanalyzed radionuclides in waste canister ECF-05-18-109 with half-lives greater than one year.
2 3 b] 7
1 - : 1:‘rc-|:|rase:1i Camster
Proposed Eadionuclide Total PA Base Eadionuclide Inventory as % | Phase Screened
Canister Imventory as %% of | Case Inventory of Total PA Base Case n the PA for the
Inventory | Waste Total Canister All Waste Forms | Inventory All Waste Forms Groundwater
Radionuclide {C1) Form?® Inventory® (C1) {Col 2/Col 5) Pathway
AlL26 4.58E-10 A 2.66E-10 Nia Nia NiA
Cd-113 1.07E-21 A 622E-22 Nis NiA NiA
Eu-152 1.04E-06 g 6.06E-07 4 14E+00 0.00003% m
Eu-154 1.24E-06 5 T22E-07 1.36E+01 0.00001% m
H3 1.37E-06 5 7T.83E-07 1.99E+03 0.0000001% Retained
Fa-228 1.41E-13 5 2.17E-14 228E-07 0.00006% o
Fe-186m 6.14E-08 A 3.57E-08 Nis NiA NiA
Sm-147 1.39E-15 g 8.07E-16 1.38E-10 0.001% o
Th-228 4 44E-09 3 2.58E-09 202E-04 0.002% m
Th-228 3.25E-13 5 3.05E-13 5.35E-08 0.001% o
Th-230 3.73E-14 g 3.33E-14 493E-08 0.0001% o

a. A= activated metal, § = surface contamination
b.  Based on a total canister mventory of 172 Ci (from EHING).
N/A = Not Applicable. Not included in any base case PA waste streams.

Three of the 11 unanalyzed radionuclide/waste form combinations were not reported in any other PA waste
streams and were evaluated further. All have half-lives greater than 1 vear so they would not be screened by the
PA Phase I screeming. Thus these radionuclides were subjected to the PA Phase II screening. The results of this
screening indicate that these radionuclides would in fact have been screened out by the PA Phase IT screening and
are within the bounds of the PA (see Table 4). The maximum PA Phase IT screening inventory in Table 4 (Column
6) 1s calculated using Equation 1. All of the remaning values in Column 7 are very small indicating these
radionuclides would have been screened from the PA . As these and other unanalyzed radionuclides appear in
future waste camisters, the same calculation will continue to be performed.

Table 4. Comparison of unanalyzed radionuclide inventories to maximum allowable Phase II screening inventories
for radionuclides not reported in any other waste streams.

1 2 3 4 5 6 7
Total Facility Sum of Proposed Maximum Sum of Proposed and
Proposed Inventery of and Previously NCEP Allowable Phase Previously Placed
Canister Previously Placed Canisters Screening II Screening Canisters Inventory as %o
Inventory | Placed Canisters Inventory Dosze Factor Inventory of Max Allowable Phase
Radionuclide (%] (Ci) (Ci) {mrem/Cip* (Ci) II Screening Inventory
Al-26 4.38E-10 2.01E-07 201E-07 LI1IE+03 3.60E-06 3.6%
Cd-113 1.07E-21 1.97E-21 3.04E-21 2.06E+H)3 1.94E-06 0.0000000000002%:
Fe-186m 6.14E-08 2.53E-07 3.15E-07 1.37E+04 2.82E-05 1.1%
a NCEFP (1996).

Non-system Radionuclides

Figure 1 shows waste canister ECF-05-18-109 contains one non-system radionuclide (Nd-144). Non-system
radionuclides are not included in the RHINO database typically because they have very short or very long half-
lives. Table 5 shows radionuclide Nd-144 iz listed as both surface contamination and activated metal in camister
ECF-05-18-109. The long half-life coupled with the very small inventory (< 1E-20 C1) indicate Nd-144 will not
have an impact on the PA_
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Table 5. Non-system radionuclides in waste camster ECF-05-18-109.
Proposed Canister Waste Half-Life
Radionuchde Inventory (Ci1) Form* (vears)
Nd-144 1.71E-24 8 2.29E+15
Nd-144 1.14E-21 A 2 29E+15

a A= activated metal, § = surface contamination

Summary

The radionuclide inventory of waste canister ECF-05-18-109 has been evaluated with respect to potential impacts
on the PA. Based on the evaluation, impacts to the PA are small and within the bounds of the PA. Therefore, the
proposed canister 15 deemed acceptable for disposal.
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Yes O No O

Comments:
Print'Type Name Bignature Date
Originator/ FDE Originator FDE
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print'Type Name Signature Date
PA/CA SME PA/CA SME
Print'Type Name Signature Date
Waste Management"WMP Waste Management WhMP
PrintType Name Signature Date
Nuclear Facility Manger/WEFM Nuclear Facility Manger/INFM
Print'Type Name Signature Date
DOE/D Eepresentative DOE/D Eepresentative
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UDQE Tracking No.: UDQE-RHLLW-105
Subject: 2024 Annual HFEF CVAS Inspection with Level 3 or Greater Damage Identified

NOTE: The objective of this screening is to determine whether further evaluation is required for a proposed
change, new information, or discovery to ensure the validity of the existing Performance Assessment (PA;
DOE/ID-11421) and Composite Analysis (CA; DOEAID-11422) are not impacted

Describe the Proposed Change in Activity/New Information/Discovery:

As required by PLN-3368: “Maintenance Plan for the Remote-Handled Low-Level Waste Disposal Facility
Performance Assessment and Composite Analysis,” the 2024 annual B21-632 HFEF Cask-to-Vault Adapting
Structure (CVAS) inspection was parfmmed The “System Design Dasc:ipﬁon -Remote-Handled Low-Level Waste
Disposal Vault System (SDD-410)" requires inspection (and subsequent repajr if neoessar)) of concrete damage to
be performed using criteria carried forward from facility design to operations. The criteria used during vault
fabrication are documented in SPC-1857 and during v ault installation in SPC-1910. Inspection criteria employed
duning vault fabrication included identification of concrete defects introduced during the vault fabrication process
(1.e., bug holes, honeycombing, air bubble marks, cracking and seals oﬁsetj in addition to Level 1, Level 2, and

Lew el 3 damage (e.z., crack, chipping, spalling) to components occurring after the vault components were fabricated.
During vault installation, the inspection criteria were reduced to include only the Level 1, Level 2, and Level 3 post-
fabrication cracking and spalling damage (see SPC-1910) using the performance measures prov 1decl in SPC-1857.
SDD-410 and RH-ADM-5214: “DOE Order 435.1 Documentation Change Control Process for the RH-LLW
Dhsposal Facility,” require inspection and repair of any new Level 3 post-fabrication cracking and spalling damage
using the critenia and procedures specified in SPC-1910 and carried forward into SDD-410. Level 3 damage 1s of
importance since 1t has the potential to impact the functional performance of the vault shield plugs and CVAS.

This UDQE is being prepared and evaluated because the annual inspection work order (WO) 358738 identified new
Level 3 defects on the HFEF CVAS as follows:

s The HFEF CVAS exlibited two cracks that are =0.010-in wide, and approximately 2 1/2-in 1n length.
s One chip defect was identified approximately 8-3/4” L x 1-3/4” W x 1-1/2” D near the access port.
These defects are being evaluated in this UDQE to ensure the CVAS is acceptable for use and defects are reparred

and inspected per the requirements of SDD-410 using the procedures approved i SPC-1910 and implemented 1n
Model Work Order (MWO) 258120,

Section I, Unreviewed Disposal Question Screening (UDQS)
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1. Does the proposed activitv/new information/discovery involve a change to the disposal facility from what has
hean previously or analvzed in the most recent Disposal Authorization Statement (DAS) conditions or limitations,
Performance Assessment (PA), approved Special Analyses (54), or approved UDQE?

Yes @ No O
Comiments:

Level 3 damage has the potential to impact the long-term performance of the HFEF CVAS. The concrete vaults
provide structural protection to the stainless-steel canisters and provide structural support of the final engineered
cover. The CVAS 1s used in place of a vault shield plug during waste emplacement activities and may be in place
for an extended but non-permanent length of time and; therefore, 1s treated the same as a vault shield plug. Damage
to the CVAS could also potentially damage the top mating surface of the vault upper riser during use.

2. Does the proposed activitv/new information/discovery potentially result in an increased effective dose from the
disposal facility that would challenge the conclusions of the Composite Analysis (ie., that the RHLLW Disposal
Facility has de minimus contribution to the cumulative impacts of surrounding facilities) or otherwise have the
potential to impact the CA?

»  Change to the site use plan or end state document

»  Construction of a new facility near the RHLLW Disposal Facilitv with the potential to impact perched water
o (A inpuis or assumptions

o Change to work outlined in the PA/CA Maintenance Plan (PLN-3368).

Yes 00 No H
Comments: NA

3. Does the proposed activity/mew information/'discovery involve a change to the disposal process or procedures
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes 00 Ne H
Comments: NA

4. Does the propased activity/mew mformation/discovery invalve a change to the Waste Acceptance Criteria (WAC)
Jrom what has been previously described or analvzed in the most recent P4, approved 54, or approved UDQE?

Yes O No E
Comments: NA
3. Does the proposed activity/new information/discovery involve a change inputs or assumptions of the mast recent
PA or approved S4?
Yes 00 No &
Comments: NA

6. Does the proposed activitvmew information/'discovery resulf in a change the facility preliminary closure
approach or criteria from what was previously described or analvzed in the most recent PA, approved 54,
approved UDQE, or associated closure plan (PLN-5503)?

Yes 00 Ne H
Comments: NA

7. Does the proposed activity/new information/'discovery involve a test or experiment not described or analyzed in
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the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?
Yes O Ne =H
Comments: NA

8. Does the proposed activitv'new information/discovery involve any analyfical errors, omissions, or deficiencies in
the most recent PA, approved SA, approved UDQE, or associated closure plan (PLN-3503)?

Yes 00 No H
Comments: NA

9. Do other considerations warrant development of an evaluation or special analysis?
Yes [0 No H
Comments: NA

NOTE: If all guestions above are answered “No, " then obtain signatures and implement proposed change. If
any af the questions above are answered “Yes, " then continue with Form and complete Unreviewed
Disposal Questions Evaluation Section.

Explanation/Additional Comments:

Does the Unreviewed Disposal Question Screening screen negative or posttive?
Negative [ Positive [
Is an Unreviewed Disposal Question Evaluation or Special Analysis needed?
No 0 TUDQE K Special Analysis [J

Jonathan Jacobson Sep 26, 2024
PrintType Name Signature D
Originator/FDS Originator/FDS ate
Tim Arsenault LMoy At Sep 26, 2024
PrintType Name l Signature
Approver/NFM Approver NFM Date
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Section IT, Unreviewed Disposal Question Evaluation (UDQE)
Evaluation:

1. Is the propased activity/new information/discovery outside the baunds of the approved P4 or CA (e.g., does
the proposed activity/'new information/discovery involve a change to the basic disposal concept as described
in the PA/CA such as critical inputs/assumptions or an increase in facility inventory analyzed in the P4 or
cansidered in the CA)?

Yes O No EH

Comments:

2. Does the proposed activity/new information/discavery result in the PA performance objective being exceeded?
Yes 0 No H

Comments:

3. Would the proposead activitw/new information/discovery result in a change to the facility radionuclide disposal
limits in the approved PA?

Yes [0 No H

Comments:

4. Would the proposed activitu/new information/discovery result in a change to DAS conditions or limitations?
Yes 00 No EH

Comments:

5. Does the proposed activity/new information/discovery have the potential to result in a significant change
impacting the abilitv of the disposal facility to meet the performance objectives of DOE Order 433.1 or alter
conditions af the DAS and require a special analysis?

Yes [0 No K
If “Yes,” Special Analysis and DOE NE-ID notification required. Provide explanation.
If “No,” provide an explanation and basis for the determination. Attach supplementary documentation (e.g., TEV),
as required.
Explanation:
SPC-1857 wdentifies Level 1, Level 2 and Level 3 damage and defect types. Level 1 and Level 2 damage and
defects have been determined to pose an msignificant impact to long-term vault performance (1e., shielding,

weight bearing, and long-term vault performance) if left unrepaired. Level 3 damage (i.e., new cracks, chipping
and spalling) has been determined to pose a potential performance risk.

The annual inspection WO 358738 (MWO 257899) requires the HFEF and MFTC CVASs to be visually inspected
for cracks, chipping, and spalling of concrete per the preventative mamtenance program. As required by the annual
WO, the inspection was performed and identified Level 3 damaged areas on the HFEF CVAS as noted in the
description section of this UDQE.

Evaluation of Damage:
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Damages on the HFEF CVAS: The damage appears to be simular to the cracks evaluated m document:
“Assessment of the Idaho National Laboratory Remote-Handled Low-Level Waste Disposal Facility Vault
Concrete Data (INL/EXT-17-42239)." As evaluated in INL/EXT-17-42239, given the damage origin and
dimensions and the fact that it 15 on a CVAS (a non-permanent vault component), the damages would not be
expected to impact long-term vault performance. The chip areas exposed no rebar and are not of significant depth
to result in structural concerns per engineering judgement. The chip dimensions are typical of previously-
1dentified chips on the CVAS and other vault shield plugs, which have been successfully repaired. However, as
required by SDD-410, the damages will be repaired using approved repair matenals (see SPC-1910; Jet Set
Smooth for cracks and Jet Set Complete for chips) and re-inspected. As with defects repaired during vault
fabrication, these repairs are expected to provide protection against water ingress into the steel reinforcement
material and to result in no impact to long-term vault performance. Additionally, Labway Operability Review
OPR 2024-0134 was completed to determine if the damage could impact the CVAS safety/Tunctional performance
per SAR-419. The completed and approved review resulted in the determination that the CVAS 1s still functional
with no impact to its safety function and 1s unlikely to impact the operability of the vault shield plugs.

For all repairs, the requirements of SDD-410 and shown in SPC-1910, Section 2.2 and 2.3 were followed as
implemented in the model work order. The repairs were made using model routine repair WO 258120 and MWR
2024-2659 and performed by trained personnel. Repairs were successfully completed using WO 364224, which is
a copy of the MWO with a unique WO number specific to this iteration; post-maintenance inspections showed no
1s5Ues.

Jonathan Jacobson = Sep 26,2024
Print/Type Name Signature Date
Originator FDS ) OrniginatorFDS
James Angell Neal E Russell (e 7= Nl Russell Sep28, 2024 Sep30,2024
! ’ Hesl Russell (Sep 50, 2024 0705 MOT)
Print Type Name Signature Date
System Engineer/SE System Engineer/SE
Jez.fg:;jup (Sep 1:2?3::3:;; MDT) Sep 26’ 2024
PrintType Name Signature Date
PA/CA SME PA/CA SME
Paul Velasquez P Velusguey Sep 27,2024
Print Type Name Signature Date
Waste Management WhP Waste Management WMP
' Tintothy Arsenanit
TI m Arsena u lt Ti"o{h-.- Arssna.‘?i-'sij;gzozq 11:50 MOT] Sep 26’ 2024
PrintType Name Signature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/WFM
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PARC Assigned SME:

Special Analysis Document Number:

Proposed Activity Approved?
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Yes O No O

Comments:
PrintType Name Bignature Date
Originator FDS Originator FDS
Print'Type Name Signature Date
System Engineer/SE System Engineer/SE
Print/Type Name Signature Date
PA/CA SME PA/CA SME
Print Type Name Signature Date
Waste Management WhP Waste Management "WMP
Print Type Name Signature Date
Nuclear Facility Manger™WFM Nuclear Facility Manger/™WEFM
Print' Type Name Signature Date
DOE/ID Eepresentative DOE/ND Eepresentative
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Appendix B

Compliance and Performance-Monitoring Data for the

RHLLW Disposal Facility

Aquifer and lysimeter sampling are conducted according to the facility monitoring plan (PLN-5501)

and the following laboratory instructions:

LI-849, “Groundwater Monitoring at the Remote-Handled Low-Level Waste Disposal Facility.”
LI-859, “Sampling Vadose Zone Water at the Remote-Handled Low-Level Waste Disposal Facility.”
FY 2024 aquifer and lysimeter-sample analysis was performed by GEL Laboratories LLC, in

Charleston, South Carolina. Data were validated to Radioanalytical Validation Level B by Analytical
Quality Associates, Inc., in Albuquerque, New Mexico. Aquifer sample and validation results are
documented in the following reports:

Lab Data Report for Sample Data Group: BEA01-5451-01, Work Order 665338.

Limitations and Validation Report: AR0003 BEAO01-5451-01 LVR for Idaho National Laboratory,
Analytical Quality Associates, Albuquerque New Mexico, June 2024.

Lab Data Report for Sample Data Group: BEA01-5444-01, Work Order 665493.

Limitations and Validation Report: AR0002 BEA01-5444-01 LVR for Idaho National Laboratory,
Analytical Quality Associates, Albuquerque New Mexico, June 2024.

Lysimeter-sample results are documented in the following reports:
Lab Data Report for Sample Data Group: BEA01-5500-02, Work Order 663382.

Limitations and Validation Report: AR0001_BEA01-5500-02_LVR_REVO0I for Idaho National
Laboratory, Analytical Quality Associates, Albuquerque New Mexico, July 2024.

All aquifer and lysimeter results are uploaded and maintained in the INL Environmental Data

Warehouse. The following tables and figures are shown below:

Table B-1. Aquifer sampling results for RHLLW Disposal Facility compliance monitoring wells for
FY 2024.

Table B-2. Average groundwater concentrations in RHLLW Disposal Facility compliance monitoring
wells for FY 2024.

Table B-3. Average tritium concentration in groundwater in RHLLW Disposal Facility compliance
monitoring wells (FY 2019-2024).

Table B-4. Summary of RHLLW Disposal Facility lysimeter sampling results for FY 2024.

Figure B-1. Average tritium concentration in groundwater in RHLLW Disposal Facility compliance
monitoring wells (FYs 2019-2024).
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Table B-1. Aquifer sampling results for RHLLW Disposal Facility compliance monitoring wells for

FY 2024.
Concentration Validation
Constituent Result Type Date Collected (pCi/L) Uncertainty Qualifier
Well USGS-136
Gross alpha Original 4/24/2024 1.62 0.395
Gross beta Original 4/24/2024 4.38 0.327
C-14 Original 4/24/2024 -2.06 12.2 U
H-3 Original 4/24/2024 284 92.5
1-129 Original 4/24/2024 -0.015 0.088 0]
Tc-99 Original 4/24/2024 -33.5 12 U
Well USGS-140
Gross alpha Original 4/29/2024 1.06 0.383 uJ
Gross beta Original 4/29/2024 2.34 0.278
C-14 Original 4/29/2024 4.47 11.9 U
H-3 Original 4/29/2024 358 123 uJ
1-129 Original 4/29/2024 0.0803 0.0998 0]
Tc-99 Original 4/29/2024 4.83 10 U
Gross alpha Duplicate 4/29/2024 1.94 0.455
Gross beta Duplicate 4/29/2024 2.73 0.289
C-14 Duplicate 4/29/2024 1.19 11.8 U
H-3 Duplicate 4/29/2024 588 141
1-129 Duplicate 4/29/2024 0.0635 0.237 U
Tc-99 Duplicate 4/29/2024 -7.03 9.88 U
Well USGS-141
Gross alpha Original 4/30/2024 1.95 0.512
Gross beta Original 4/30/2024 2.96 0.426
C-14 Original 4/30/2024 -11.6 12 U
H-3 Original 4/30/2024 634 129
1-129 Original 4/30/2024 0.015 0.211 0]
Tc-99 Original 4/30/2024 -13.3 12.5 U

U = Analyte was analyzed for but not detected above the minimum detectable activity. Results should not be used.
UJ = Analyte may or may not be present, and the result is considered highly questionable. Results should not be used.

Results with no U or UJ flag were statistically positive at the 95% confidence interval and above the minimum detectable
concentration. This generally corresponds to the result being greater than three times the measurement uncertainty.
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Table B-2. Average groundwater concentrations in RHLLW Disposal Facility compliance monitoring

wells for FY 2024.
Average Sample Result (pCi/L)*
Gross Gross
Well alpha beta C-14 H-3 1-129 Tc-99
USGS-136 1.62 4.38 U 284 U U
USGS-140 1.94 2.54 U 588 U U
USGS-141 1.95 2.96 U 634 U U
Action Level® 15 50 2,000 20,000 1 900
Regional Background Range® | ND-26.4 | 04-43.5 | ND-64.3 | ND-18,800 | ND-0.48 | ND-4.8

Table B-1).
ND = Non-detect

U = Analyte was analyzed for but not detected above the minimum detectable activity.
UJ = Analyte may or may not be present, and the result is considered highly questionable.

Results with no U or UJ flag were statistically positive at the 95% confidence interval and above the minimum detectable
concentration. This generally corresponds to the result being greater than three times the measurement uncertainty (see

a.  Average values do not include U- or UJ-qualified data. Average values include duplicate sample data if the analyte was
detected in both the original and duplicate samples.

b. Action levels are MCLs except for gross beta. The MCL for gross alpha does not include radon or uranium. There is no
MCL for gross beta, and it is not listed in the monitoring plan (PLN-5501) as an action level. 50 pCi/L is a screening
level for sensitive drinking water systems based on EPA Radionuclides Rule 66 FR 76708 (EPA 2000). Other MCLs are
based on a 4 mrem/year critical organ dose for beta/photon emitters.

c.  Assessment of Aquifer Baseline Conditions at the INL RHLLW Disposal Facility (INL 2017).

Table B-3. Average tritium concentration in groundwater in RHLLW Disposal Facility compliance
monitoring wells (FYs 2019-2024). Data is shown graphically in Table B-1.

358

Well Date Average Tritium Concentration® (pCi/L)

10/1/2018 1,380
4/30/2019 1,485
4/27/2020 932
4/15/2021 916

USGS-136 4/18/2022 1,110
9/16/2022 535
5/15/2023 649
9/18/2023 748
4/24/2024 284
10/1/2018 1,490
4/30/2019 1,060
4/28/2020 964
4/19/2021 739

USGS-140 4/19/2022 992
9/21/2022 842
5/16/2023 835
9/25/2023 485
4/29/2024 588
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Well Date Average Tritium Concentration® (pCi/L)
10/1/2018 1,140
4/30/2019 1,520
4/28/2020 815
4/19/2021 608
USGS-141 4/19/2022 825
9/21/2022 874
5/16/2023 683
9/25/2023 561
4/30/2024 634
a. Average values include duplicate sample data only if the analyte was detected in both the original and duplicate samples.
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Figure B-1. Average tritium concentration in groundwater in RHLLW Disposal Facility
compliance-monitoring wells (FYs 2019-2024).
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Table B-4. Summary of RHLLW Disposal Facility lysimeter sampling results for FY 2024.

Wil Sevsic Sample Result (pCi/L)
Lysimeter Volume (mL) Gross alpha Gross beta H-3
Shallow-Alluvium Lysimeters (26—29 ft below land surface)
PA-North?
PA-South?
NuPac-West 561¢ 1.97 (1.48) 1.64 (0.786 UJ) 78.7U
NuPac-East*
55-ton-South 531¢ 3.20 2.63 136 U (223 UJ)
HFEF-South 3180 1.60 1.47 4,100
LCC-West?
LCC-East 544¢ 0.756 UJ (0.969) 2.43 (1.47) 3340
MFTC-West 505¢ 1.40 1.80 123 U (131 U)
MFTC-East*

Deep-Alluvium Lysimeters (4044 ft below land surface)

HFEF-South-45*

LCC-West-452

LCC-East-45*

NuPac-West-452

NuPac-East-452

55-ton-South-45?2

MFTC-West-45%

MFTC-East-45*

Sedimentary-Interbed Lysimeters (170—176 ft below land surface)

NuPac-STW?

MFTC-West-SIW?

MFTC-East-SIW 548¢ 2.22 (2.72) 2.37 (2.55) -33.1U
Action Leveld or MCL® 104 404 20,000¢

a. Lysimeter removed from regular scheduled collection during the post-baseline monitoring phase due to difficulty
obtaining water. Attempts to collect samples will only be performed if deemed necessary by the PA review committee
(see PLN-5501, Revision 3).

b. Sample volume sufficient for full suite of analytes.

Sample volume sufficient for full suite of analytes and duplicates (Dup) of some analytes. Duplicate results are shown in
parentheses.

d.  Action levels (PLN-5501) are only defined for gross alpha and gross beta.

e. Federal drinking water MCLs are not action levels and do not apply to lysimeter samples. They are provided for
comparison and informational purposes only.

--- Indicates sample volume was insufficient for analysis.
U = Radionuclide is not considered to be present in the sample. Sample result is not included.

UJ = Radionuclide may or may not be present in the sample, and the sample result (not included) is considered highly
questionable.

J = Radionuclide is considered present in the sample, but the sample result is questionable.

Results with no U or UJ flag were statistically positive at the 95% confidence interval and above the minimum detectable
concentration. This generally corresponds to the result being greater than 3 times the measurement uncertainty.

BOLD font indicates result above action level (see footnote d).
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