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Purpose

The purpose of this document and the attached matrix is to address the key monitoring factors presented
in the Technical Evaluation Report For the Revised Performance Assessment for the Saltstone Disposal
Facility at the Savannah River Site, ADAMS accession number ML121020140 (hereinafter referred to
as the SDF TER), issued by the Nuclear Regulatory Commission (NRC) on April 30, 2012. The SDF
TER presents the NRC’s assumptions, analysis and conclusions resulting from its technical review of
the Department of Energy’s (DOE’s) Performance Assessment for the Saltstone Disposal Facility at the
Savannah River Site, SRRCWDA-2009-00017, Revision 0 (hereinafter referred to as the SDF PA).
The NRC also transmitted (from Satorius to Gilbertson) a related Letter of Concern (Type IV) Regarding
U.S. Department of Energy Disposal Activities at the Savannah River Site Saltstone Disposal Facility
Site, NRC ADAMS accession number ML 120650576 (hereinafter referred to as the Letter of Concern).

DOE appreciates NRC’s review of the SDF PA. In response to NRC’s SDF TER and Letter of
Concern, DOE has fully considered and identified approaches to address the NRC observations in this
document and attached matrix. The attached matrix provides a detailed description of DOE’s approaches
to address the factors cited in the SDF TER. The Letter of Concern is addressed in this document and
in the July 12, 2012 response to NRC. Additional considerations regarding the NRC’s observations in
the SDF TER and Letter of Concern are described below.

Additional Considerations
Background

Under the Atomic Energy Act of 1954, as amended, the Department of Energy has regulatory authority
for the disposal of defense-related low-level radioactive waste at DOE sites. The disposal of
decontaminated salt solution as saltstone in the SDF falls under this authority. DOE Manual 435.1-1
requires that DOE low-level waste disposal facilities be designed, operated, maintained and closed so
that a reasonable expectation exists that DOE performance objectives will be met, including a future
all-pathways dose to member of the public of no more than 25 mrem per year total effective dose
equivalent.

DOE Manual 435.1-1 also requires performance assessments (PAs), PA maintenance, composite
analyses (CA) and CA maintenance. In accordance with DOE Manual 435.1-1 and DOE guidance, PAs
must demonstrate reasonable expectation of compliance with the performance objectives for a period of
1,000 years following the closure of a DOE low-level waste disposal facility. DOE PAs also must
include qualitative assessments beyond 1,000 years to envelope peak dose and to help in the
development of risk-informed DOE decisions.
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In accordance with DOE requirements for PA maintenance, the 2009 SDF PA was prepared to update
previous analysis by incorporating both deterministic and probabilistic modeling and an evaluation of a
new vault disposal design. The SDF PA assessed a 40,000-year period after facility closure (which
encompassed the 1,000-year compliance period.) Sensitivity and uncertainty analyses using probabilistic
modeling were also performed for a 20,000-year period following SDF closure. The SDF PA underwent
rigorous review, and independent, in depth review by subject matter experts on DOE’s Low-Level
Waste Disposal Facility Federal Review Group (LFRG).

In furtherance of DOE’s responsibilities to protect human health and safety under the Atomic Energy
Act, DOE provided for NRC review the SDF PA in conjunction with NRC’s monitoring role under
section 3116(b) of the Ronald W. Reagan National Defense Authorization Act for Fiscal Year 2005.
Section 3116(b) requires that NRC, in coordination with the State of South Carolina, monitor DOE
disposal actions taken under 3116(a) -- such as disposal in the SDF -- for the purpose of assessing
compliance with the NRC performance objectives in 10 CFR Part 61, Subpart C. In this regard, the NRC
performance objectives and the DOE performance objectives and requirements generally mirror each
other, except that DOE’s requirements are more stringent in certain respects and impose additional
requirements not found in the NRC performance objectives.l Although NRC and DOE sometimes refer
to the SDF PA as a 3116 “compliance demonstration”, nothing in section 3116(b) requires that DOE
prepare a PA or compliance demonstration. Similarly, section 3116(b) does not mandate that DOE
revise its PA, conduct additional experiments and model support activities, or provide additional basis
for model assumptions and PA conclusions. Nor does Section 3116 provide for NRC licensing.
Although certain statements in the TER and Letter of Concern may suggest licensing or regulatory
authority not included within 3116(b), DOE mterprets such statements in the context of section 3116(b)
and the confines of NRC’s monitoring role. Against this backdrop, DOE has fully considered and
identified the path forward to address the NRC observations concerning the SDF PA.

In accordance with DOE Manual 435.1-1 and internal DOE guidance, DOE has also prepared a Disposal
Authorization Statement (DAS) for the SDF, which specifies the limits and conditions for contmued
operation of the SDF using the new disposal cell design. That Disposal Authorization Statement  is
premised on a full review of the SDF PA, the composite analysis

1
See e.g., DOE Manual 435.1-1, Chapter IV-P. and 10 CFR Part 835.

"A few statements in the TER also appear to address criteria under Section 3116(a), rather than the more limited
monitoring scope of Section 3116(b) to assess compliance with the performance objectives in 10 CFR Part 61,
Subpart C. See e.g., TER at page 166 (“Evaluation of practicality of additional Tc removal”).

"The May 21, 2012 Disposal Authorization Statement for the Savannah River Site Saltstone Disposal Facility
(Memorandum from Gilbertson to Spears) and the May 22, 2012 Disposal Authorization Statement for the Savannah
River Site Saltstone Disposal Facility (contractor direction letter from Folk to Olsen) were made available
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(CA), PA and CA maintenance, LFRG review, the preliminary closure plan, the monitoring plan, the
NRC Requests for Additional Information (RAls), the DOE responses to the RAIs, the SDF TER and
additional factors. The Disposal Authorization Statement letter of transmittal also includes the
following direction:

This DAS is being issued under DOE M 435.1-1. In parallel, DOE will respond to NRC's
April 30, 2012, Letter of Concern and “Technical Evaluation Report for the 2009
Performance Assessment from the Saltstone Facility at the Savannah River Site”, issued
under section 3116(b) of the Ronald W. Reagan National Defense Authorization Act for
Fiscal Year 2005. That response will be developed prior to disposal of waste in the new
vaults at SDF, and will include additional information and a sensitivity analysis that
addresses the NRC comments and confirms that the all-pathways dose to the public will not
exceed the performance objective at 10 CFR

61.41.

In accordance with the DAS letter of transmittal, this document, the June 13, 2012 letter (Spears to
Camper) and the July 12, 2012 letter (Spears to Satorius, with the attached sensitivity analysis and
refined inventory) have been provided to NRC prior to disposal of waste in the new SDF vaults, to
address the SDF TER and Letter of Concern.

SDF TER and Letter of Concern

In Table 1 of the SDF TER, the NRC describes conclusions as to reasonable assurance for each of the
four 10 CFR 61, Subpart C performance objectives. The NRC has reasonable assurance as to three of
those 10 CFR 61 subpart C performance objectives: 10 CFR 61.42- 44. Concerning the 10 CFR §61.41
performance objective for protection of the general population from releases of radioactivity, the NRC
concludes:

Based on the results of the NRC's review, the NRC staff does not have reasonable assurance
that DOE's disposal actions at the SDF meet this performance objective.

NRC also refers to these conclusions in the first paragraph of the Letter of Concern:

Specifically, the NRC staff has reviewed DOE’s proposed action and concluded that the
performance objective in §61.41 for protection of the general population from releases may

to the NRC and the public immediately thereafter on the following website:
[http://www.em.doe.gov/stakepages/wmdi_swd_orig.aspx?PAGEID=WMDI].

4

Although the DAS considered both rounds of NRC’s RAIs, DOE’s responses to those RAls and the SDF TER, this
approach is not required by DOE Manual 435.1-1 or associated DOE guidance and should not be viewed as precedence
for future Disposal Authorization Statements in other circumstances.
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be exceeded by DOE'’s current proposed disposal activities for salt waste. Although the NRC
staff cannot conclude that the performance objective in §61.41 is met, the potential dose to
an off-site member of the public from DOE'’s disposal actions is still expected to be
relatively low (i.e., approximately 1 mSv/yr [100 mrem/yr], the public dose limit in

§20.1301).

The NRC further states in the third paragraph on page 2 of the Letter of Concem:

The staff expects that any exceedance of the §61.41 limit would occur many years after site
closure but finds that DOE has not provided a sufficient basis for DOE's conclusion that any
exceedances would occur beyond 10,000 years. In accordance with NUREG-1854 ... the
time for which the 0.25 mSv/yr (25 mrem/yr) dose limit in §61.41 must be met is general!y“
10,000 years.

The cited document, NUREG-1854, NRC Staff Guidance for Activities Related to U.S. Department of
Energy Waste Determinations, is a “Draft Final Report for Interim Use” that was published in August
2007 under the signature of the Director, Division of Waste Management and Environmental Protection.

The document states:

This NRC Staff Guidance Document provides direction to the NRC staff and does not set
forth regulatory requirements for NRC nor DOE, and compliance with this review plan is
not required. [emphasis added]

DOE Manual 435.1-1 has established a requirement that compliance with performance objectives,
including a future all-pathways dose to member of the public of no more than 25 mrem per year total
effective dose equivalent, must be demonstrated for a period of 1,000 years following the closure of a
low-level waste disposal facility. Section IV.P.(2) of the Manual states:

A site-specific radiological performance assessment shall be prepared and maintained for
DOE low-level waste disposed of after September 26, 1988. The performance assessment
shall include calculations for a 1,000 year pe;r-foa"j after closure of potential doses to
representative future members of the public and potential releases from the facility to
provide a reasonable expectation that the performance objectives identified in this Chapter
are not exceeded as a result of operation and closure of this facility.

5
DOE Guide 435.1-1 specifies “Longer times of assessment are not used to assess compliance because of the

inherently large uncertainties of extrapolating such calculations over long time frames.”
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DOE uses a series of deterministic and probabilistic cases that vary key temporal parameters up to tens
of thousands of years to inform disposal design, operational protocols, waste acceptance criteria, and to
provide a “reasonable expectation” (akin to “reasonable assurance”) that performance objectives will be
met and that the risks associated with disposal actions to future generations will be minimal. The
Ronald W. Reagan National Defense Authorization Act (NDAA) for Fiscal Year 2005, Section 3116(b)
does not require a compliance demonstration by DOE. Specifically, there is no requirement in Section
3116(b) for DOE to demonstrate reasonable assurance that performance objectives will not be exceeded
for 10,000 years following disposal facility closure, although the SDF PA assessed a 40,000-year period
after facility closure (which encompassed DOE’s 1,000-year compliance period), and included
probabilistic sensitivity and uncertainty analyses for a 20,000-year period.

In the second paragraph on page 3 of the Letter of Concern, NRC states:

The NRC staff is, however, concerned that (i) information collected during the monitoring
period (e.g., hydraulic conductivity measurements, technetium sorption measurements) does
not support DOE's compliance demonstration and (ii) sufficient information has not been
provided to support many key modeling assumptions relied on for performance (items 2 and
3 above).

On July 12, 2012, DOE provided NRC a sensitivity analysis to address NRC’s above stated concerns
related to long-term risks from SDF operations through approximately fiscal year 2015. This sensitivity
analysis was based on updated disposal concentrations of technetium (Tc) in Saltstone Disposal Units
(SDUs) 2, 3, and 5 (Projected Technetium-99 Inventory in Saltstone Disposal Facility Units 2, 3, and 5,
SRR-CWDA-2012-00095) which refined the estimated concentrations of Tc provided in the SDF PA.
The Sensitivity Analysis for Disposal Operations into Saltstone Disposal Facility Vault 1, Vault 4, and
SDUs 2, 3 and 5, SRR-CWDA-201200103, provides additional assurance that, even using a
non-mechanistic analysis of degraded system performance, solid waste disposal actions taken in the
immediate future at SDF will not exceed the §61.41 dose limits for the 10,000 years after SDF closure
used in internal NRC staff guidance. Furthermore, this sensitivity analysis utilized a revised GoldSim
model DOE provided to NRC on June 13, 2012 which is expected by DOE to address a number of the
quality assurance issues raised by NRC in the SDF TER (at pages 20-21, and 162-163). Additionally,
NRC raised concerns related to treatment of technetium retention in the disposal cell floors (at pages
190-191). The provided sensitivity analysis also addresses this issue since any changes that lead to an
earlier peak dose timing from technetium (i.e., assumed cracked floor) would likely decrease the
magnitude of such peak. During the period of time when these disposal cells are being filled (estimated
to be through fiscal year 2015), DOE will continue to work with the NRC to resolve outstanding NRC
technical uncertainties for all planned disposal operations at SDF as described under DOE Path Forward
section of this document. Attachment 1 also describes these longer-term activities.
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DOE Manual 435.1-1, Radioactive Waste Management Manual, outlines the comprehensive program
used by DOE to maintain PAs. The program is in place to evaluate changes (e.g., results of ongoing
research projects, new information, changing facility conditions) that could affect the inputs, results, or
conclusions of a DOE PA such as the SDF PA. The program requires that PAs be formally reviewed on
an annual basis and revised when changes in radionuclide inventories or facility design are identified or
new information on key parameters becomes available through continued research and study. Any
revised PA would be made available to the NRC and State of South Carolina.

Consistent with the requirements of DOE Manual 435.1-1, the foundation of the SDF assessment is the
Base Case model, a deterministic analysis of post-SDF closure that utilizes the best-available, most
probable and defensible values for the parameters within the SDF PORFLOW model that were
thoughtfully selected by examining specific research and scientific studies, applicable analogs, and most
probable conditions based on reasonable judgment. Specifically, these assumptions are not meant to be a
collection of bounding values that ensure that the highly conservative performance objective could never
be exceeded, but instead are intended to provide a reasonable representation of the system over time for
the purposes of making rational risk assessments related to the future impacts of disposing of known
quantities of low-level radioactive waste today. This deterministic analysis produces a single discrete
value at each point of assessment that, in turn, can be compared directly to the 10 CFR §61.41
performance objective of 25 mrem/year peak dose.

Understanding of the SDF PA results, and thus the associated risks to future generations, is further
enhanced through an extensive series of uncertainty analyses and sensitivity analyses. As a hybrid
approach, the deterministic Base Case model is accompanied by the probabilistic model and
deterministic alternative modeling cases, which are provided as tools to inform on uncertainty associated
with the Base Case as a whole. These additional models employed assumptions to assess the effects of
deviations from the Base Case assumptions. The fact that Base Case values have uncertainty associated
with them does not a priori make them incorrect or any less probable.

While there is uncertainty surrounding individual modeling parameters, using bounding or conservative
values for every assumption to address uncertainty results in an unrealistic assessment of the system and
undermines the intent of the performance-based, risk-informed decision making. The application of the
hybrid approach to PA development (i.e., including a probabilistic model and deterministic alternative
modeling cases) allows alternate assumptions to be modeled, improving overall understanding of the
SDF system. Reasonable expectation of compliance with performance objectives is based on all results
evaluated in the SDF PA including the Base Case together with assessments of the uncertainty related to
the Base Case assumptions to evaluate alternative potential system performance. DOE’s PA
maintenance and research efforts focus on improving model support and reducing uncertainty and future
risk.
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This approach facilitates risk reduction efforts through waste processing and stabilization at the
Saltstone Facilities today, while reducing uncertainty and potential risk thousands of years in the future.

The DOE is committed to reducing risk in the interest of protecting the public, site workers, and the
environment in all actions, including disposal at the SDF.

Clarification of NRC Statements
On page xvii of the SDF TER, the NRC states:

If, in the future, DOE determines it is necessary to revise the assumptions, analysis, design,
or waste management approach related to any aspects of the disposal strategy at the SDF in
a way that may affect DOE's compliance with the 10 CFR 61 performance objectives, DOE
should provide details of these changes to the NRC once approved by the sites regulatory
body (South Carolina Department of Health and Environmental Control).

As stated previously, disposal actions taken by DOE are governed by DOE Order 435.1, Radioactive
Waste Management, and its associated Manual and Guide, which ensures that all DOE radioactive waste
is managed in a manner that is protective of worker and public health and safety, and the environment.
The South Carolina Department of Health and Environmental Control (SCDHEC) permits the SDF as a
Solid Waste Landfill, and regulates it as such. DOE PAs are performed in accordance with DOE
Manual 435.1-1 and are not subject to SCDHEC or NRC approval. Although not approved by these
agencies, the PA is provided by DOE to these agencies for their review and information to facilitate
their independent decisions. DOE also provides PAs to the public for their information and comment
for DOE consideration during DOE’s decision making processes.

Additionally, the NRC states on page 3 of the Letter of Concern that the letter will be available
electronically:

In accordance with §2.390 of the NRC's “Rules of Practice for Domestic Licensing
Proceedings and Issuance of Orders, " a copy of this letter will be available electronically for
public inspection in the NRC Public Document Room or using its ADAMS accession number
ML120650576).

DOE wishes to clarify that, although DOE has no issue with the electronic publication of this
information, use of this reference is not appropriate as DOE is not an NRC licensee.

NRC states on page 199 of the SDF TER:

Furthermore, because the staff expects that any exceedance of the §61.41 limit would occur
long after site closure, DOE may be able to develop additional information or take
mitigative actions in the short term (e.g., add a strong chemical reducing agent to the
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saltstone formula and improve the quality assurance for saltstone grout) that could provide
reasonable assurance that salt waste disposal at the SDF meets the 10 CFR 61 Subpart C
performance objectives.

Investigating alternative chemical reducing agents for use in the saltstone grout formula will be
captured in the Savannah River Site Liquid Waste Facilities Performance Assessment Maintenance
Program - FY2013 Implementation Plan and will be evaluated as part of PA maintenance under DOE
Manual 435.1 -1. See also Attachment 1, Al -11, Waste Form Chemical Performance.

DOE Path Forward

Increasing model support and reducing uncertainty requires significant research and development related
to the properties of interest, along with the diversion of significant funding from other current
risk-reduction activities. DOE, as discussed previously, performs such PA development and
maintenance according to DOE Manual 435.1-1. To that end, DOE continues to conduct various PA
maintenance efforts related to reducing the uncertainty in key areas of the model, including analysis of
properties of the actual saltstone waste form, as described in Attachment 1. This significant effort should
reduce uncertainty as well as inform processing constraints required to ensure that the waste form
performs as modeled.

Attachment 1 describes longer-term activities that will address these concerns as disposal actions
continue. This response to the SDF TER factors includes current PA maintenance activities that are
currently in progress to address the factors, refers to ongoing monitoring activities and information
transfers between DOE and the NRC relevant to the factors, and commits to considering the factors as
part of ongoing maintenance and monitoring.

Consistent with the DOE PA maintenance program previously described, DOE will consider NRC's
SDF TER when performing new modeling, incorporating any available information described in
Attachment 1 for all planned SDF operations. DOE would like to engage in technical discussions with
NRC staff later this year prior to perforating the new modeling activities. DOE anticipates completing
the new modeling late next calendar year. DOE intends to provide the new information to NRC in
advance of additional disposal operations (i.e., SDU 6 and subsequent units). Please note the availability
of resources (funds, personnel, equipment, facilities, etc.) and prioritization of risk-reduction related
activities could impact upon anticipated scheduled completion dates described above, in Attachment 1,
or the Savannah River Site Liquid Waste Facilities Performance Assessment Maintenance Program —
FY2012 Implementation Plan.
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Description of Attachments
Attachment 1 and Attachment 2

Key Issues and Associated Path Forward for the NRC’s Technical Evaluation Report

The matrices contained in Attachment 1 and Attachment 2 of this document correlates each factor from
the SDF TER Tables A-1 and A-2, respectively, with DOE’s current maintenance activities and planned
path forward for each factor, The first column provides the factor number (“Al-#” for Table A-1
factors and “A2-#" for Table A-2 factors). This designation was not assigned by the NRC and has been
included simply as a way to identify the factor to support discussions. The second, third, and fourth
columns provide information directly from SDF TER Table A-1 and SDF TER Table A-2. (Direct
quotes from the TER are italicized in the matrix.) The fifth column provides information on applicable
current DOE Manual 435.1-1 PA maintenance activities from the Savannah River Site Liquid Waste
Facilities Performance Assessment Maintenance Program — FY2012 Implementation Plan,
SRR-CWDA-2012-00020, as well as additional information on DOE’s proposed path forward. The
sixth column provides rationale for the path forward, and the final column provides documentation
planned to be issued that will be relevant to the factors provided in the SDF TER.
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