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Structure of the CRA-2014

The format of the 2014 Compliance Recertification Application (CRA-2014) is the same as that
used in the CRA-2009. The CRA-2014 follows the structure and organization of the sections of
40 CFR Part 194. This format aligns with the format used in the U.S. Environmental Protection
Agency’s (EPA’s) Compliance Application Review Documents and is intended to facilitate the
EPA and stakeholder reviews of the application. This format is expected to allow a direct
evaluation of any changed information with respect to previous applications.

In each section of the CRA-2014, information that is “new” since the CRA-2009 is located in
Section 7 through Section 9. In most cases, “old” text is unchanged except where it contained
errors or omissions, to reflect changes in references/citations, and to change verb tense in text
describing future events that have now taken place. The CBFO Quality Assurance Program
Document is now included as a reference instead of as an appendix.

CRA-2014 Section 23 and Section 34 retain the format that was used in CRA-2009 and differ
slightly from the format described below. In Section 23 and Section 34, the information
contained under “Background,” #1998 Certification Decision,” “Changes in the CRA-2004,”
etc., is provided for each first and second level paragraph of the CFR (194.23(c)(1), 194.23(c)(2),
etc.). In the remainder of the document, information contained under *“Background,” “1998
Certification Decision,” “Changes in the CRA-2004,” etc., is provided at the section level (e.g.,
194.15).

Each section includes the following components:
1. Requirements: The text of the regulation.

2. Background: The historical context of how the U.S. Department of Energy (DOE) and the
Waste Isolation Pilot Plant (WIPP) have complied with the regulation.

3. 1998 Certification Decision: A summary of the Compliance Certification Application
(CCA) and the EPA’s evaluation of compliance to the regulation.

4. Changes in the CRA-2004: An identification and summary of changes from the CCA to the
CRA-2004 directly related to the regulation.

5. EPA’s Evaluation of Compliance for the 2004 Recertification: A summary of the EPA’s
evaluation of the CRA-2004.

6. Changes or New Information Between the CRA-2004 and the CRA-2009 (Previously:
Changes or New Information Since the 2004 Recertification): The changes that resulted
from continuing scientific investigations and operations at the WIPP during the time period
between the submittal of the CRA-2004 and the appropriate data cut-off date of the CRA-
2009.

7. EPA’s Evaluation of Compliance for the 2009 Recertification: A summary of the EPA’s
evaluation of the CRA-2009.
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8. Changes or New Information Since the CRA-2009: The changes that resulted from
continuing scientific investigations and operations at the WIPP during the time period
between January 1, 2008, and the CRA-2014 data cut-off date of December 31, 2012.

9. References: References cited in the CRA-2014 documentation. References that were not
submitted in any previous CRA are followed by an asterisk. At the request of the EPA, an
electronic version of the CRA-2014 is included in this application. The electronic version
includes hyperlinks to all references cited in the text, except for copyrighted references.
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Sections, appendices, and attachments included in this application are listed below.

CRA-2014 Sections
(Corresponding to 40 CFR

194 Sections)

CRA-2014 Appendices

CRA-2014 Attachments

Structure of the CRA-2014
Executive Summary

8: Approval Process for Waste
Shipment from Waste Generator
Sites for Disposal at the WIPP

15: Content of Compliance
Recertification Application(s)

21: Inspections

22: Quality Assurance

23: Models and Computer Codes
24: Waste Characterization

25: Future State Assumptions

26: Expert Judgment

27: Peer Review

31: Application of Release Limits

32: Scope of Performance
Assessments

33: Consideration of Drilling
Events in Performance Assessments

34: Results of Performance
Assessments

41: Active Institutional Controls
42: Monitoring

43: Passive Institutional Controls
44: Engineered Barriers

45: Consideration of the Presence of
Resources

46: Removal of Waste

51-52: Consideration of Protected
Individual and Exposure Pathways
53: Consideration of Underground
Sources of Drinking Water

54: Scope of Compliance
Assessments

55: Results of Compliance
Assessments

Appendix AUD: Audits and
Surveillances

Appendix DATA: Monitoring
Data and Reports

Appendix HYDRO:
Hydrologic Investigations
Appendix IGP: Individual and
Groundwater Protection
Requirements

Appendix MASS: Performance
Assessment Modeling
Assumptions

Appendix MgO: Magnesium
Oxide as an Engineered Barrier
Appendix MON: WIPP
Monitoring Programs
Appendix PA: Performance
Assessment

Appendix PORSURF: Porosity
Surface

Appendix SCR: Feature,
Event, and Process Screening
for Performance Assessment

Appendix SOTERM: Actinide
Chemistry Source Team

Appendix TFIELD:
Transmissivity Fields

e Attachment A: TFIELD
Visualization

DOE/WIPP-14-3503

STRUCT-3

There are many cases where an appendix contains technical information similar to that covered
in a section. In these cases, the section is a summary of the information provided in the
appendix.
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1  Figure STRUCT-1 maps all 23 sections and 13 appendices and the relationship of each appendix
2  to specific sections in the CRA-2014.
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CRA 2014 Pictorial Roadmap
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EXECUTIVE SUMMARY
EXECSUM-1.0 Overview

The Waste Isolation Pilot Plant (WIPP), located near Carlsbad, New Mexico, is a deep geologic
repository for the disposal of defense-related transuranic (TRU) waste. The WIPP Land
Withdrawal Act (LWA) (Pub. L. 102-579, 106 stat. 4777, as amended by Pub. L. 104-201, 110
stat. 2422) requires the U.S. Environmental Protection Agency (EPA) to certify the WIPP’s
compliance with the disposal regulations of Title 40 CFR Part 191 Subparts B and C prior to the
commencement of disposal operations. To meet this requirement, the U.S. Department of
Energy (DOE) submitted the Compliance Certification Application (CCA) in October 1996,
demonstrating compliance with the disposal standards and the criteria established in Title 40
CFR Part 194. The CCA demonstrated that the geological, hydrological, physical, chemical, and
environmental characteristics of the site, along with engineered features of the facility, would
safely contain radioactive waste for the 10,000-year regulatory time period. After a thorough
review of the CCA, the EPA certified the WIPP’s compliance with these regulations in May
1998, paving the way for waste disposal operations which began on March 26, 1999.

The WIPP LWA requires the DOE to submit documentation of the WIPP’s continued
compliance with the disposal regulations to the EPA not later than five years after initial receipt
of TRU waste for disposal at the repository, and every five years thereafter until the
decommissioning of the facility is completed. This periodic documentation of continued
compliance is referred to as “recertification.” The DOE has completed two recertification
cycles. The first Compliance Recertification Application (CRA-2004) was received by the EPA
on March 26, 2004. After a thorough review, the EPA recertified the WIPP’s compliance on
March 29, 2006. The second Compliance Recertification Application (CRA-2009) was received
by the EPA on March 26, 2009, and the EPA recertified the WIPP’s compliance on November
18, 2010. The third five-year recertification cycle begins on March 26, 2014. The CRA-2014 is
being submitted to the EPA in accordance with the provisions of the LWA, and is the DOE’s
documentation of the WIPP’s continued compliance with the applicable radioactive waste
disposal standards and WIPP Compliance Criteria.

According to the WIPP Compliance Criteria in 40 CFR § 194.15, recertification applications
must include any information that is new or different from information contained in the most
recent compliance application. Therefore, the DOE must review any new information that
relates to the WIPP’s certification basis and include the new information in each CRA. The
CRA-2014 includes several changes that resulted from continuing scientific investigations and
operations at the WIPP during the time period between January 1, 2008, and the CRA-2014 data
cut-off date of December 31, 2012. These changes include planned repository changes,
performance assessment (PA) parameter updates based on new WIPP-specific data, and PA
implementation refinements. Other non-significant changes, such as procedure revisions and PA
software and hardware changes, are summarized in the Annual Change Reports submitted to the
EPA as required by 40 CFR 8§ 194.4(b)(4). None of the changes compromise compliance with
the radioactive waste disposal standards. The PA results in this recertification application show
that the repository will not adversely impact public health or the environment during the 10,000-

DOE/WIPP-14-3503 EXECSUM-1 Executive Summary-2014
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1  year regulatory compliance time period. The CRA-2014 demonstrates that the WIPP remains in
2  compliance with EPA requirements.

3 EXECSUM-1.1 Contents of the CRA-2014

4  The CRA-2014 has been developed in accordance with the EPA’s Certification Criteria found in
5 Part 194. This document addresses all topics relevant to the certification process. Topics
6 addressed in the CRA-2014 include, but are not limited to, the following:

7 e Natural and engineered features of the disposal system, including geology, geophysics,
8 and hydrogeology of the repository and its environs, as well as the geochemistry and
9 actinide chemistry of interactions between the disposal system and the emplaced TRU
10 wastes.
11 e Information concerning the inventories of TRU waste emplaced in the repository, waste
12 stored at DOE sites, and waste expected to be generated at those sites and shipped to the
13 WIPP in the future.
14 e WIPP-relevant features, events, and processes (FEPs), updated based on data and
15 information acquired since the CRA-2009.
16 e Assessments of the disposal system’s long-term performance, including the input
17 parameters and models used in those assessments.
18 e Demonstration that the WIPP meets or exceeds individual and groundwater protection
19 standards and will continue to do so.
20 e Assurance requirements, including active and passive institutional controls, monitoring,
21 engineered barriers and the effects of natural resource extraction.

22 EXECSUM-1.2 Programmatic Changes Since the CRA-2009

23 This application incorporates information about changes that have taken place since the CRA-
24  2009. These changes have been proposed by the DOE and approved by the EPA, requested by
25  the EPA, or driven by the availability of new data, and include:

26 e Inventory: The inventory used in the CRA-2014 is updated from that used in the CRA-
27 2009 Performance Assessment Baseline Calculation (PABC). Section 24 of this

28 application contains a summary of the CRA-2014 waste inventory.

29 e CRA-2009 PABC Parameters: Changes to the CRA-2009 PA were made during the

30 recertification process as part of the CRA-2009 PABC. The CRA-2009 PABC included
31 updated information on transmissivity fields found in the Culebra Dolomite Member and
32 updated Culebra matrix partition coefficients. These changes are brought forward to the
33 CRA-2014 PA.

DOE/WIPP-14-3503 EXECSUM-2 Executive Summary-2014
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Planned Repository Changes:

Shielded Containers - On November 15, 2007, the DOE submitted a planned change
request (PCR) to the EPA for the use of shielded containers for the disposal of a portion
of the remote-handled (RH) waste inventory in the rooms of the WIPP. The walls of the
shielded container include a layer of lead, making it more effective than previously
authorized containers in maintaining a low dose rate at its external surface. Shielded
containers could be managed and disposed of as contact-handled (CH) waste based on the
external surface dose rate. Even though the RH-TRU waste in shielded containers will be
handled as if it were CH-TRU waste, these containers will still be recorded as RH-TRU
waste in the WIPP Waste Data System, and the volume of the waste will be counted
against the limit of 250,000 cubic feet (7,080 cubic meters) of RH-TRU waste, as set by
the Consultation and Cooperation Agreement between the DOE and the State of New
Mexico. This PCR was described in detail in the CRA-2009. On August 8, 2011, the
EPA granted the DOE conditional approval to dispose of shielded containers pending the
demonstration of a consistent complex-wide procedure to ensure the surface dose rate
limit is not greater than 200 millirems per hour.

Neutron Shielded Canister - On May 21, 2010, the DOE submitted to the EPA a
planned change notice (PCN) to employ a polyethylene liner inside some standard RH-
TRU waste canisters to shield neutron-emitting waste destined for disposal at the WIPP.

Salt Disposal Investigations (SDI) - The DOE submitted a PCN to the EPA on August
11, 2011, that presented plans to carry out additional excavation to the WIPP
experimental area for the SDI research project and showed that there will be no impact on
operations or post-closure performance. A PA was performed to determine the impact of
the additional SDI excavation on long-term WIPP performance. Total normalized
releases calculated with the additional excavation were indistinguishable from those
obtained in the CRA-2009 PABC, and remained below regulatory release limits. After
reviewing the DOE proposal and written responses to questions related to the effects of
increasing the mined area, the EPA found that the mining phase of the SDI activities will
not adversely impact the WIPP’s waste handling activities, air monitoring, disposal
operations, or long-term repository performance. The CRA-2014 PA includes this
additional excavated volume in the WIPP experimental area. The implementation of the
additional volume is described in Appendix PA-2014, Section PA-1.1.2 and the
references therein. Subsequent to the EPA’s November 17, 2011, response, the EPA was
further notified of planned changes to the testing in this volume related to ventilation
(May 18, 2012) and reduction of thermal loads (June 13, 2012).

Repository Reconfiguration - On August 30, 2011, the DOE submitted to the EPA a
PCR for the reconfiguration of Panels 9 and 10 within the WIPP repository footprint.
The proposed change replaces the use of the north-south access drifts as future Panels 9
and 10 with two new panels mined to the south of Panels 4 and 5. This proposed change
continues to be important to the DOE, even though it is only mentioned briefly in a few
sections.

DOE/WIPP-14-3503 EXECSUM-3 Executive Summary-2014
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Panel Closure System - The 1998 rulemaking that certified the WIPP to receive TRU
waste required the DOE to implement the “Option D” Panel Closure System (PCS). The
DOE has reassessed the engineering of the panel closure and has proposed a revised
design which is simpler, more cost effective and easier to construct. The DOE submitted
a PCR to the EPA on September 28, 2011, requesting that the EPA modify Condition 1 of
the Final Certification Rulemaking for 40 CFR Part 194 for the WIPP, and that a revised
PCS design be approved for use in the repository. The revised PCS design, denoted as
the Run-of-Mine Panel Closure System (ROMPCS), is comprised of 100 feet of run-of-
mine salt (i.e., unaltered, mined WIPP salt) with barriers to restrict personnel access and
control ventilation at each end. Regulatory compliance impacts associated with the
implementation of the ROMPCS in the WIPP were assessed in a PA titled PCS-2012.
Total normalized releases calculated in the PCS-2012 PA remained below the regulatory
limits. Long-term WIPP performance with the ROMPCS design is similar to that seen
with Option D, and the WIPP remains in compliance with the containment requirements
of 40 CFR Part 191 with the new panel closure. Details regarding the ROMPCS and its
modeling can be found in Appendix PA-2014, Section PA-4.2.8. The ROMPCS is
implemented in the CRA-2014 PA.

Placement of Magnesium Oxide (MgO) - On February 14, 2012, the DOE submitted a
PCN, based on operating experience and historical data, to inform the EPA that a process
was being instituted to emplace MgO on every other row of waste containers, in contrast
to emplacing MgO on every waste stack. Historical data showed the MgO excess factor
on a per room basis ranged from 1.22 to 2.85 when MgO was placed on every stack of
waste. These values were higher than the excess factor of 1.2 mandated by the EPA's
letter dated February 11, 2008. The PCN also described the process that requires the
Waste Handling Engineer to continue to calculate the excess factor at the end of each
shift and to direct the placement of additional MgO if the excess factor dropped below
1.2. Details regarding this change can be found in Appendix MgO, Section MgO-2.1.4.

e CRA-2014 PA Updates: Changes to PA since the CRA-2009 PABC include parameter
updates and WIPP PA implementation refinements. Parameters were updated based on
new data and include drilling rate and corresponding plugging pattern parameters,
radionuclide solubilities and their uncertainties, colloid enhancement factors, the
probability of encountering pressurized brine during a hypothetical drilling intrusion, the
corrosion rate of steel, and the effective shear strength of WIPP waste. These parameter
changes are made to accommodate new data. The repository water balance
implementation is refined in the CRA-2014 PA in order to include major gas and brine
producing and consuming reactions. Radionuclide concentrations in brine are more
closely linked to repository brine volume in the CRA-2014 PA through the use of a
variable volume, eliminating a mass imbalance for ligands in the PA calculations. These
updates are discussed in Appendix PA-2014, Section PA-1.1.

EXECSUM-1.3 PA Results

Performance of the WIPP disposal system is evaluated by means of the WIPP PA, which gives
rise to a methodology for quantifying the probabilistic distribution of possible radionuclide
releases from the WIPP repository over the next 10,000 years and characterizing the uncertainty

DOE/WIPP-14-3503 EXECSUM-4 Executive Summary-2014
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in the distribution. The WIPP PA results are required to be expressed as complementary
cumulative distribution functions (CCDFs). A CCDF represents the probability of exceeding
various levels of cumulative release. Compliance analyses performed on the undisturbed
repository result in no releases from the repository to the accessible boundary. As a result, all
total normalized releases in the CRA-2014 PA correspond to the disturbed repository. The
CRA-2014 compliance analysis demonstrates that the overall mean releases have decreased since
the CRA-2009 and that the WIPP continues to comply with the individual and groundwater
protection standards in Part 191 Subparts B and C. The mean CCDFs for total normalized
release from the CRA-2009 PABC and the CRA-2014 PA are shown in Figure EXECSUM-1.
The mean CCDF for the CRA-2014 is further to the left of the mean CCDF for the CRA-2009
PABC, indicating lower normalized releases for the CRA-2014 PA at most probabilities, and the
WIPP remains in compliance. In addition, there is a greater than 95% level-of-confidence that
the mean of the population of CCDFs is in compliance with the containment requirements of 40
CFR 8 191.13. The 95% level-of-confidence limits are not shown in Figure EXECSUM-1 (see
Appendix PA-2014, Section PA-9.5, Figure PA-81).
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Figure EXECSUM-1. CRA-2014 PA and CRA-2009 PABC Overall Mean CCDFs for
Total Normalized Releases

The waste shear strength is the maximum shear stress at which erosion of the waste can occur.
Cavings release volumes comprise the solid waste material eroded from the walls of an intrusion
borehole by shear stresses from the circulating drill fluid. The impact of the CRA-2014 PA
waste shear strength refinement is to reduce cavings release volumes. The combined impact of
changes included in the CRA-2014 PA is an overall net reduction to normalized direct brine
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releases and spallings releases as compared to the CRA-2009 PABC. Radionuclide transport
releases to the Culebra are most likely to occur during hypothetical drilling intrusions that
encounter pressurized brine in the Castile Formation. The refinement to the probability that a
drilling intrusion results in a pressurized brine pocket intersection results in increased Culebra
transport releases for some futures and decreases in others. The net effect is a reduction in
normalized Culebra transport releases in the CRA-2014 PA as compared to the CRA-2009
PABC. Total normalized releases decrease from the CRA-2009 PABC to the CRA-2014 PA as
each contributing component is reduced in the CRA-2014 PA.

EXECSUM-1.4 Summary of Changes to the Application

Table EXECSUM-1 and Table EXECSUM-2 present a high-level summary of changes made to
each section, appendix and attachment of the CRA-2014.

Table EXECSUM-1. CRA-2014 Sections, Appendices and Attachments with Non-
Significant to No Changes Since the CRA-2009

CRA-2014 Sections and Appendices with Editorial or
No Change Since the CRA-2009

CRA-2014 Sections, Appendices and Attachments
with Changes Incorporating Updated Data Since the
CRA-2009*

Section 26: Expert Judgment

Section 8: Approval Process for Waste Shipment From
Waste Generator Sites for Disposal at the WIPP

Section 31: Application of Release Limits

Section 21: Inspections

Section 41: Active Institutional Controls

Section 22: Quality Assurance

Section 42: Monitoring

Section 25: Future States Assumptions

Section 43: Passive Institutional Controls

Section 33: Consideration of Drilling Events in
Performance Assessments

Section 45: Consideration of the Presence of Resources

Section 51-52: Consideration of Protected Individual
and Exposure Pathways

Section 46: Removal of Waste

Section 53: Consideration of Underground Sources of
Drinking Water

Section 54: Scope of Compliance Assessments

Appendix AUD: Audits and Surveillances

Section 55: Results of Compliance Assessments

Appendix DATA: Monitoring Data and Reports

Appendix MON: WIPP Monitoring Programs

Appendix HYDRO: Hydrological Investigations

Appendix PORSURF: Porosity Surface

Appendix IGP: Individual and Groundwater Protection
Requirements

DOE/WIPP-14-3503

Appendix MASS: Performance Assessment Modeling
Assumptions

Appendix MgO: Magnesium Oxide as an Engineered
Barrier

Appendix TFIELD: Transmissivity Fields

Attachment A: TFIELD Visualization

EXECSUM-6

*Changes are routine data updates since the CRA-2009.
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Table EXECSUM-2. CRA-2014 Sections and Appendices with Moderate

Changes Since the CRA-2009

CRA-2014 Section or
Appendix

Summary of Change

Section 15: Content of
Compliance
Recertification
Application(s)

o Updated geologic, geophysical, geochemical, hydrologic, and meteorological
information

¢ New waste shear strength and iron and lead corrosion experiments
e Status of mining and waste emplacement
e PCN and PCR submittals

Section 23: Models and
Computer Codes

¢ Repository planned changes (i.e., additional excavated area in the northern
experimental area)

e Parameter updates
¢ Refinements to PA implementation
e Two new codes, EQ3/6 and JAS3D, were added

Section 24: Waste
Characterization

Changes in projected waste streams that directly affect the contact-handled and remote-
handled waste scaling factors

Section 27: Peer Review

Added one peer review, the Savannah River Site Historical Radiochemistry Data Peer
Review

Section 32: Scope of
Performance Assessments

Updated the FEPs baseline for the CRA-2014 to account for planned changes, new
information, or new data

Section 34: Results of
Performance Assessments

Repository planned changes, parameter updates, and refinements to PA implementation

Section 44: Engineered
Barriers

e The EPA accepted the DOE’s PCN to emplace MgO supersacks on every other row
unless additional sacks are needed to meet the 1.2 excess factor

e The standard MgO supersack weight was changed to 3,000 pounds

e MgO hydration studies have been completed and refinements were made to the water
balance used in PA, which now includes the impact of MgO hydration/carbonation

Appendix PA:
Performance Assessment

Updated to reflect repository planned changes, parameter refinements, and PA
implementation changes occurring since the CRA-2009 PA

Appendix SCR: Feature,
Event, and Process
Screening for PA

Updated the FEPs baseline for the CRA-2014 to account for planned changes, new
information, or new data

Appendix SOTERM:
Actinide Chemistry
Source Term

e New project-specific data in the areas of metal corrosion, microbial ecology,
actinide/analog solubility in brine, and colloid enhancement parameters were added

e Model parameters were modified in PA in two areas: 1) gas generation rates due to
metal corrosion and 2) colloid enhancement parameters for mineral, intrinsic and
microbial colloids

e Geochemical modeling is now based on the EQ3/6 geochemical code and implements a
variable brine volume approach to more realistically predict actinide concentrations
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8.0 Approval Process for Waste Shipment From Waste Generator
Sites for Disposal at the WIPP (40 CFR § 194.8)

8.1 Requirements

8 194.8 Approval Process for Waste Shipment From Waste Generator Sites for Disposal at the WIPP

(a) Quality Assurance Programs at Waste Generator Sites. The Agency will determine compliance with
requirements for site-specific quality assurance programs as set forth below:

(1) Upon submission by the Department of a site-specific quality assurance program plan the Agency will
evaluate the plan to determine whether it establishes the applicable Nuclear Quality Assurance (NQA) requirements
of § 194.22(a)(1) for the items and activities of §8§ 194.22(a)(2)(i), 194.24(c)(3) and 194.24(c)(5). The program plan
and other documentation submitted by the Department will be placed in the dockets described in § 194.67.

(2) The Agency will conduct a quality assurance audit or an inspection of a Department quality assurance audit
at the relevant site for the purpose of verifying proper execution of the site specific quality assurance program plan.
The Agency will publish a notice in the Federal Register announcing a scheduled inspection or audit. In that or
another notice, the Agency will also solicit public comment on the quality assurance program plan and appropriate
Department documentation described in paragraph (a)(1) of this section. A public comment period of at least 30
days will be allowed.

(3) The Agency’s written decision regarding compliance with the requisite quality assurance requirements at a
waste generator site will be conveyed in a letter from the Administrator’s authorized representative to the
Department. No such compliance determination shall be granted until after the end of the public comment period
described in paragraph (a)(2) of this section. A copy of the Agency’s compliance determination letter will be placed
in the public dockets in accordance with § 194.67. The results of any inspections or audits conducted by the Agency
to evaluate the quality assurance programs described in paragraph (a)(1) of this section will also be placed in the
dockets described in § 194.67.

(4) Subsequent to any positive determination of compliance as described in paragraph (a)(3) of this section, the
Agency intends to conduct inspections, in accordance with 8§194.21 and 194.22(e), to confirm the continued
compliance of the programs approved under paragraphs (a)(2) and (a)(3) of this section. The results of such
inspections will be made available to the public through the Agency’s public dockets, as described in § 194.67.

(b) Waste characterization programs at transuranic waste sites. The Agency will establish compliance with
Condition 3 of the certification using the following process:

(1) DOE will implement waste characterization programs and processes in accordance with § 194.24(c)(4) to
confirm that the total amount of each waste component that will be emplaced in the disposal system will not exceed
the upper limiting value or fall below the lower limiting value described in the introductory text of § 194.24(c).
Waste characterization processes will include the collection and use of acceptable knowledge; destructive and/or
nondestructive techniques for identifying and measuring waste components; and the validation, control, and
transmittal to the WIPP Waste Information System database of waste characterization data, in accordance with §
194.24(c)(4).

(2) The Agency will verify the compliance of waste characterization programs and processes identified in
paragraph (b)(1) of this section at sites without EPA approval prior to October 14, 2004, using the following
process:

(i) DOE will notify EPA by letter that a transuranic waste site is prepared to ship waste to the WIPP and has
established adequate waste characterization processes and programs. DOE also will provide the relevant waste
characterization program plans and documentation. EPA may request additional information from DOE.

(if) EPA will conduct a baseline compliance inspection at the site to verify that adequate waste characterization
program plans and technical procedures have been established, and that those plans and procedures are effectively
implemented. The inspection will include a demonstration or test by the site of the waste characterization processes
identified in paragraph (b)(1) of this section. If an inspection does not lead to approval, we will send an inspection
report to DOE identifying deficiencies and place the report in the public docket described in § 194.67. More than
one inspection may be necessary to resolve compliance issues.

(iii) The Agency will announce in the Federal Register a proposed Baseline Compliance Decision to accept the
site’s compliance with § 194.24(c)(4). We will place the inspection report(s) and any supporting documentation in
the public docket described in § 194.67. The site inspection report supporting the proposal will describe any
limitations on approved waste streams or waste characterization processes. It will also identify (through tier
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designations in accordance with paragraph (b)(4) of this section) what changes to the approved waste
characterization processes must be reported to and approved by EPA before they can be implemented. In the notice,
we will solicit public comment (for a minimum of 45 days) on the proposed Baseline Compliance Decision,
including any limitations and the tier designations for future changes or expansions to the site’s waste
characterization program.

(iv) Our written decision regarding compliance with the requirements for waste characterization programs and
processes described in paragraph (b)(1) of this section will be conveyed in a letter from the Administrator’s
authorized representative to DOE. EPA will not issue a compliance decision until after the end of the public
comment period described in paragraph (b)(2)(iii) of this section. EPA’s compliance decision will respond to
significant and timely-received comments. A copy of our compliance decision will be placed in the public docket
described in § 194.67. DOE will comply with any requirements identified in the compliance decision and the
accompanying inspection report.

(3) Subsequent to any positive determination of compliance as described in paragraph (b)(2)(iv) of this section,
the Agency intends to conduct inspections, in accordance with 8 194.24(h), to confirm the continued compliance of
approved waste characterization programs and processes at transuranic waste sites. EPA will make the results of
these inspections available to the public in the dockets described in § 194.67.

(4) Subsequent to any positive determination of compliance as described in paragraph (b)(2)(iv) of this section,
the Department must report changes or expansions to the approved waste characterization program at a site in
accordance with the tier designations established in the Baseline Compliance Decision.

(i) For changes or expansions to the waste characterization program designated as “‘Tier 1,”” the Department
shall provide written notification to the Agency. The Department shall not ship for disposal at WIPP any waste that
has been characterized using the new or revised processes, equipment, or waste streams until EPA has provided
written approval of such new or revised systems.

(ii) For changes or expansions to the waste characterization program designated as *‘Tier 2,”” the Department
shall provide written notification to the Agency. Waste characterized using the new or revised processes, equipment,
or waste streams may be disposed at WIPP without written EPA approval.

(iii) EPA may conduct inspections in accordance with § 194.24(h) to evaluate the implementation of Tier 1 and
Tier 2 changes or expansions to the waste characterization program at a site.

(iv) Waste characterization program changes or expansions that are not identified as either “Tier 1” or “Tier 2”
will not require written notification by the Department to the Agency before implementation or before shipping
waste for disposal at WIPP.

(5) Subsequent to any positive determination of compliance as described in paragraph (b)(2)(iii) of this section,
EPA may revise the tier designations for approving changes or expansions to the waste characterization program at a
site using the following process:

(i) The Agency shall announce the proposed tier changes in a letter to the Department. The letter will describe
the Agency’s reasons for the proposed change in tier designation(s). The letter and any supporting inspection
report(s) or other documentation will be placed in the dockets described in § 194.67.

(ii) If the revised designation entails more stringent notification and approval requirements (e.g., from Tier 2 to
Tier 1, or from undesignated to Tier 2), the change shall become effective immediately and the site shall operate
under the more stringent requirements without delay.

(iii) If the revised designated entails less stringent notification and approval requirements, (e.g., from Tier 1 to
Tier 2, or from Tier 2 to undesignated), EPA will solicit comments from the public for a minimum of 30 days. The
site will continue to operate under the more stringent approval requirements until the public comment period is
closed and EPA notifies DOE in writing of the Agency’s final decision.

(6) A waste generator site that EPA approved for characterizing and disposing transuranic waste at the WIPP
under this section prior to October 14, 2004, may continue characterizing and disposing such waste at the WIPP
under paragraph (c) of this section until EPA has conducted a baseline compliance inspection and provided a
Baseline Compliance Decision under paragraph (b)(2) of this section.

(i) Until EPA provides a Baseline Compliance Decision for such a site, EPA may approve additional transuranic
waste streams for disposal at WIPP under the provisions of paragraph (c) of this section. Prior to the effective date
of EPA’s Baseline Compliance Decision for such a site, EPA will continue to conduct inspections of the site in
accordance with § 194.24(c).

(ii) EPA shall conduct a baseline compliance inspection and issue a Baseline Compliance Decision for such
previously approved sites in accordance with the provisions of paragraph (b) of this section, except that the site shall
not be required to provide written notification of readiness as described in paragraph (b)(2)(i) of this section.
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(c) Waste characterization programs at waste generator sites with prior approval. For a waste generator site
that EPA approved for characterizing and disposing transuranic waste at the WIPP under this section prior to
October 14, 2004, the Agency will determine compliance with the requirements for use of process knowledge and a
system of controls at waste generator sites as set in this paragraph (c). Approvals for a site to characterize and
dispose of transuranic waste at WIPP will proceed according to this section only until EPA has conducted a baseline
compliance inspection and provided a Baseline Compliance Decision for a site under paragraph (b)(2) of this
section.

(1) For each waste stream or group of waste streams at a site, the Department must:

(i) Provide information on how process knowledge will be used for waste characterization of the waste
stream(s) proposed for disposal at the WIPP; and

(i) Implement a system of controls at the site, in accordance with § 194.24(c)(4), to confirm that the total
amount of each waste component that will be emplaced in the disposal system will not exceed the upper limiting
value or fall below the lower limiting value described in the introductory text of § 194.24(c). The implementation of
such a system of controls shall include a demonstration that the site has procedures in place for adding data to the
WIPP Waste Information System (“WWIS”), and that such information can be transmitted from that site to the
WWIS database; and a demonstration that measurement techniques and control methods can be implemented in
accordance with § 194.24(c)(4) for the waste stream(s) proposed for disposal at the WIPP.

(2) The Agency will conduct an audit or an inspection of a Department audit for the purpose of evaluating the
use of process knowledge and the implementation of a system of controls for each waste stream or group of waste
streams at a waste generator site. The Agency will announce a scheduled inspection or audit by the Agency with a
notice in the Federal Register. In that or another notice, the Agency will also solicit public comment on the relevant
waste characterization program plans and Department documentation, which will be placed in the dockets described
in § 194.67. A public comment period of at least 30 days will be allowed.

(3) The Agency’s written decision regarding compliance with the requirements for waste characterization
programs described in paragraph (b)(1) of this section for one or more waste streams from a waste generator site will
be conveyed in a letter from the Administrator’s authorized representative to the Department. No such compliance
determination shall be granted until after the end of the public comment period described in paragraph (b)(2) of this
section. A copy of the Agency’s compliance determination letter will be placed in the public dockets in accordance
with § 194.67. The results of any inspections or audits conducted by the Agency to evaluate the plans described in
paragraph (b)(1) of this section will also be placed in the dockets described in § 194.67.

(4) Subsequent to any positive determination of compliance as described in paragraph (b)(3) of this section, the
Agency intends to conduct inspections, in accordance with §8194.21 and 194.24(h), to confirm the continued
compliance of the programs approved under paragraphs (b)(2) and (b)(3) of this section. The results of such
inspections will be made available to the public through the Agency’s public dockets, as described in § 194.67.

[63 FR 27404, May 18, 1998, as amended at 69 FR 42581, July 16, 2004]

8.2 Background

The requirements of 40 CFR § 194.8 (U.S. EPA 2004a) apply to the process used by the U.S.
Environmental Protection Agency (EPA) to approve the shipment of transuranic (TRU) waste
from U.S. Department of Energy (DOE) waste generator sites to the Waste Isolation Pilot Plant
(WIPP) facility for disposal.

The requirements were established at the time of the EPA’s 1998 Certification Decision to
address compliance of site-specific quality assurance (QA) programs and a system of waste
characterization and controls at waste generator sites.

8.3 1998 Certification Decision

In order to clarify its original intent for the compliance criteria regarding approval of site-specific
activities, the EPA amended the compliance criteria at 40 CFR Part 194 to include the site-
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specific approval process (U.S. EPA 1998, pp. 27404-406). Appendix A of the EPA’s
Certification Decision contains the requirements for the approval process and four certification-
related conditions. Two of the four conditions included in this appendix are related to QA and
waste characterization. Condition 2 specifies that no waste generator site other than the Los
Alamos National Laboratory (LANL) shall be allowed to ship waste for disposal at the WIPP
until the EPA determines that the site has established and executed a QA program in accordance
with 40 CFR 88 194.22(a)(2)(i) (U.S. EPA 1996), 194.14(c)(3) (U.S. EPA 1996), and
194.24(c)(5) (U.S. EPA 2004a) for waste characterization activities and assumptions. Condition
3 specifies that no waste from any additional LANL waste streams (other than the ones already
certified) or from any waste generator site other than LANL shall be shipped for disposal at the
WIPP until the EPA has approved the process for characterizing those waste streams for
shipment using the process set forth in section 194.8. The approval process includes an
opportunity for public comment and an inspection (of a DOE audit) or audit of the waste
generator site by the EPA. The procedures for demonstrating compliance with Conditions 2 and
3 of the EPA’s 1998 Certification Decision were incorporated in the final rule as a new section to
section 194.8, “Approval Process for Waste Shipment from Waste Generator Sites for Disposal
at the WIPP.”

For both QA and waste characterization programs, the approval process includes placement in
the docket of site-specific documentation submitted by the DOE, publication of a Federal
Register notice by the EPA announcing a scheduled inspection or audit, a period of at least 30
days for the public to comment on information placed in the docket, and the EPA’s written
decision regarding the approval of these programs in the form of a letter from the EPA to the
DOE. The EPA proposed to approve QA programs on a site-wide basis and to approve waste
characterization measures and controls on the basis of waste streams or, where multiple waste
streams may be characterized by the same waste characterization processes and techniques,
groups of waste streams.

8.4 Changes in the CRA-2004

A discussion of the requirements for section 194.8 was added to the Compliance Recertification
Application of 2004 (CRA-2004) (U.S. DOE 2004, Chapter 4.0). The CRA-2004 notes, “based
on EPA acceptance of the site-specific TRU waste characterization and QA program, the
Carlsbad Field Office Manager is responsible for granting and revoking the program certification
that allows the TRU waste site to characterize and to ship waste to WIPP,” but also adds,
“consistent with the provisions of section 194.8, EPA also has a role in the approval process.
The EPA determines compliance with requirements for site-specific QA programs.”

In addition to determining QA compliance, the EPA also approves relevant portions of the waste
characterization programs at generator sites to ensure that the system of controls required to track
important components is technically adequate.

The CRA-2004 noted that as of September 30, 2002, the following five sites had approved QA
and waste characterization programs under section 194.8 requirements: Hanford-Richland (RL),
the Idaho National Engineering and Environmental Laboratory (now called the Idaho National
Laboratory [INL]), LANL, the Rocky Flats Environmental Technology Site (RFETS), and the
Savannah River Site (SRS). Additionally, the DOE’s Central Characterization Project (CCP)
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had been approved to characterize and ship waste from SRS, Argonne National Laboratory
(ANL), and the Nevada Test Site (NTS).

8.5 EPA’s Evaluation of Compliance for the 2004 Recertification

The CRA-2004 did not identify instances where waste had been shipped to the WIPP facility
from a generator site prior to approval of its waste characterization programs by the EPA before
the CRA-2004 cutoff date of September 22, 2002. However, there were instances where waste
was shipped before approval of instrumentation or techniques used to characterize that waste by
the EPA Compliance Application Review Document (CARD) 8 (U.S. EPA 2006a). In these
cases, the DOE discontinued shipment of the waste under investigation until the EPA completed
its inspection and approval. The EPA received no public comments on the DOE’s continued
compliance with the approval process for waste shipment from waste generator sites for disposal
at the WIPP facility.

Based on its review and evaluation of the CRA-2004, supplemental information provided by the
DOE, and the EPA inspections and audits, the EPA determined that the DOE continued to
comply at that time with the requirements of section 194.8 (U.S. EPA 2006b).

8.6 Changes or New Information Between the CRA-2004 and the CRA-2009
(Previously: Changes or New Information Since the 2004 Recertification)

The TRU waste sites approved by the EPA to ship CH-TRU waste to the WIPP facility in
accordance with the requirements of section 194.8 were RL, INL/CCP, the Advanced Mixed
Waste Treatment Project (AMWTP), SRS/CCP, Oak Ridge National Laboratory (ORNL)/CCP
(EPA-ORNL-CCP-CH-11.07-8) (U.S. EPA 2008a), and LANL/CCP.

The TRU waste sites identified in the CRA-2004 that had shipped CH-TRU waste to the WIPP
facility but were not currently active were Lawrence Livermore National Laboratory (LLNL),
NTS, ANL, and RFETS.

RFETS had completed shipping its TRU waste. LLNL was certified after the CRA-2004 was
submitted (EPA-LANL-CCP-5.04-8) (U.S. EPA 2004b). Since the CRA-2004, TRU waste
characterization at LANL, SRS, and INL that had previously been performed using site resources
was being performed by CCP resources.

On March 26, 2004, the EPA announced its final decision (Marcinowski 2004) to approve the
DOE’s Remote-Handled TRU Waste Characterization Program Implementation Plan (U.S. DOE
2003a) and (U.S. DOE 2003b). The EPA stated that on-site inspections and approval of site-
specific, remote-handled transuranic (RH-TRU) waste characterization programs will be
conducted under the authority at section 194.8 or 40 CFR § 194.24, as appropriate. Table 8-1
lists all EPA inspections and tier evaluations at generator sites for the period between the CRA-
2004 and CRA-2009.
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Table 8-1. EPA Activities Performed Between the CRA-2004 and CRA-2009 at TRU Waste
Generator Sites

Site Activity Performed Date Performed Results References
LANL/CCP | Baseline Inspection April 2004 Approval was granted in EPA-LANL-CCP-
August 2004 for the CCP to 4.04.08
characterize and ship CH-TRU
waste from LANL U.S. EPA 2004c
Baseline Inspection February 2008 In February 2008, the EPA EPA-LANL-CCP-
approved the baseline for RH- | RH-05.07-8
TRU Waste Characterization
for LANL/CCP U.S. EPA 2008d
INL/CCP Baseline Inspection May 2005 Approval was granted on EPA-INL-CCP-
and QA Audit November 1, 2005, for the 05.05-08
CCP to characterize and ship
CH-TRU waste from INL U.S. EPA 2004d
Baseline Inspection June 2006 and Approval of the EPA-INL-CCP-
August 2006 characterization program was | RH-6.06-8
granted on January 12, 2007.
The baseline approval U.S. EPA 2007a
designated the initiation of the
WWIS for RH-TRU waste as
a Tier 1 change
Tier 1 Change January 2008 The EPA approved the Tier 1 | U.S. EPA 2008b
Evaluation change to add K-Cell waste to
the RH-TRU Waste
Certification for INL/CCP
Baseline Inspection May 2005 Approval was granted on EPA-INL-CCP-
and QA Audit November 1, 2005, for the 05.05-08
CCP to characterize and ship
CH-TRU waste fromthe INL | y.S. EPA 2004d
INL/CCP Inspection November 2006 The WWIS system was Reyes 2007
and determined to be adequate for
ANL/CCP RH-TRU waste characterized
ANL/CCP Baseline Inspection September 2006 The QA program was EPA-ANL-CCP-
and QA Audit approved on December 20, RH-09.06-08
2006, and the characterization
program was approved on Reyes 2006 and
January 16, 2007. As with U.S. EPA 2007b
INL/CCP, the baseline
approval designated the
initiation of the WWIS for
RH-TRU waste as a Tier 1
change.
Tier 1 Change July 2008 The EPA approved the Tier 1 | U.S. EPA 2008c
Evaluation change to add newly packaged
waste to the RH-TRU Waste
Certification for ANL/CCP
SRS- Baseline Inspection July 2007 In August 2008, the EPA EPA-SRS-CCP-
Battelle approved the baseline for RH-
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Site Activity Performed Date Performed Results References
Columbus TRU Waste Characterization RH-07.07-8
Laboratory for BCL/CCP
(BCL/CCP) U.S. EPA 2008e
ORNL/CCP | Baseline Inspection July 2008 On February 3, 2009, the EPA | EPA Docket No.

approved RH-TRU waste A-98-49; 11-A4-111
characterization for
ORNL/CCP

The EPA determined that the DOE continued to comply with the requirements of section 194.8
and there were no outstanding issues with the EPA related to section 194.8.

8.7 EPA’s Evaluation of Compliance for the 2009 Recertification

Detailed technical evaluation of the CRA-2009 (U.S. DOE 2009), Section 8, was provided in
CARD 8 (U.S. EPA 2010a). The CRA-2009 did not identify instances where waste had been
shipped to the WIPP facility from a generator site prior to approval of its waste characterization
programs by the EPA before the CRA-2009 cutoff date of December 31, 2007. However,
AMWTP and LANL shipped uncertified waste containers to the WIPP facility for disposal
during 2007 and 2009, respectively. The QA Specialists at these sites identified errant drums of
waste that were mistakenly sent to the WIPP facility. The DOE stopped all TRU waste
shipments from these sites to the WIPP facility for disposal until the EPA completed its
inspection and concurred with the DOE’s decision to resume shipments. The issues associated
with errors were ultimately resolved and corrective actions were taken to avoid future
occurrences.

The EPA received no public comments on the DOE’s continued compliance with the approval
process for waste shipment from waste generator sites for disposal at the WIPP facility. Based
on a review and evaluation of the CRA-2009, supplemental information provided by the DOE,
and EPA inspections and audits, the EPA determined that the DOE continued to comply with the
requirements of section 194.8 (U.S. EPA 2010b).

8.8 Changes or New Information Since the CRA-2009

The TRU waste sites approved by the EPA to ship CH-TRU waste to the WIPP facility in
accordance with the requirements of section 194.8 since the CRA-2009 are as follows: AMWTP,
RL/CCP, INL/CCP, LANL/CCP, ORNL/CCP and SRS/CCP. Since the CRA-2009, suspension
of CH-TRU waste characterization activities occurred at ORNL/CCP and RL/CCP

The TRU waste sites approved by the EPA to ship RH-TRU waste to the WIPP facility in
accordance with the requirements of section 194.8 since the CRA-2009 are ANL/CCP, Bettis
Atomic Power Laboratory (BAPL)/CCP, General Electric Vallecitos Nuclear Center
(GEVNC)/CCP, INL/CCP, , ORNL/CCP, and SRS/CCP.Since the CRA-2009, suspension of
RH-TRU waste characterization activities has occurred at BAPL/CCP, GEVNC/CCP, RL/CCP,
and ORNL/CCP.
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Table 8-2 summarizes the EPA waste characterization inspections and tier 1 evaluations at
generator sites for the period since the CRA-2009.

Table 8-2. EPA Waste Characterization Inspections/Tier 1 Evaluations Conducted Since
the CRA-2009 Application

Site Inspection/Tier 1 Date Performed Date Approved EPA Docket
Evaluation

AMWTP Tier 1 addition of BN-510 March 2, 2010 June 10, 2010 EPA Docket No. A-
waste stream 98-49; 11-14-127
Continued Compliance November 17-18, | March 16, 2011 EPA Docket No. A-
Inspection 2010 98-49; 11-A4-143
Continued Compliance October 30 to Not yet received Not yet received
Inspection November 1, 2012

ANL/CCP Tier 1 RH Visual May 28, 2008 July 10, 2008 EPA Docket No. A-

Examination (VE) newly
packaged waste

98-49; 11-A4-102

Tier 1 addition of 30
containers to Argonne East
Remote Handled Debris
Mixed (AERHDM) waste
stream

May 20-21, 2010

September 13, 2010

EPA Docket No. A-
98-49; 11-A4-132

Tier 1 addition of 120
containers to AERHDM
waste stream

June 29, 2010

September 28, 2010

EPA Docket No. A-
98-49; 11-A4-134

Tier 1 addition of 30-gallon
containers of fuel
examination waste (FEW) to
previously approved RH
debris AERHDM waste
stream

May 4 and 18,
2010

November 22, 2010

EPA Docket No. A-
98-49; 11-A4-140

Tier 1 to add eight 55-gallon
K-Wing FEW containers to
RH debris waste stream
AERHDM

September 2011

February13, 2012

EPA Docket No. A-
98-49; 11-A4-158

Tier 1 to evaluate Radiation
Characterization Approach
of Solidified Liquid Waste
from K-Wing, Building 205,
55-gallon

January 3, 2012

June 14, 2012

EPA Docket No. A-
98-49; 11-A4-162

Tier 1 for debris from the
Reduced Enrichment for
Research and Test Reactors
program and the second
batch of FEW packaged in
30-gallon containers

February — June,
2012

October 4, 2012

EPA Docket No. A-
98-49; 11-A4-140

Tier 1 of the Analytical
Chemistry Lab (ACL)

July 31-August 1,
2012

September 4, 2012

EPA Docket No. A-
98-49; 11-A4-165
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Site Inspection/Tier 1 Date Performed Date Approved EPA Docket
Evaluation
BAPL/CCP Baseline Inspection August 30, 2010, July 28, 2011 EPA Docket No. A-
September 23, 98-49; 11-A4-151
2010, December 8,
2010, and April
12-13, 2011
GEVNC/CCP | RH Initial Certification December 2-4, August 26, 2009 EPA Docket No. A-
2008 98-49; 11-A4-115
RL/CCP CH Baseline Inspection April 27-29, 2010 | December 21,2010 | EPA Docket No. A-
98-49; 11-A4-138
INL/CCP Tier 1 Waste Area Groups June 9, 2008 October 7, 2008 EPA Docket No. A-
density range extension 98-49; 11-A4-107
Tier 1 addition of VE CH December 9-11, March 4, 2009 EPA Docket No. A-
S5000 retrievably stored 2008 98-49; 11-A4-110
waste stream
Tier 1 addition of ID-HFEF- | December 9-11, February 1, 2010 EPA Docket No. A-
S5400-RH Lot 1A and ID- 2008 98-49; 11-A4-122
ANLE-S5000 waste streams
Tier 1 addition of ID-MFC- | April-May 2010 June 11, 2010 EPA Docket No. A-
S5400-RH waste stream 98-49; 11-A4-126
Tier 1 addition of ID- December 8-9, August 17, 2010 EPA Docket No. A-
INTEC-RH waste stream 2009, January 12- 98-49; 11-A4-130
13, 2010, and
February 17, 2010
Tier 1 addition of Osprey July 13, 2009, to August 23, 2010 EPA Docket No. A-
and ID-HFEF-S5400-RH Lot | June 2010 98-49; 11-A4-131
1B waste streams
Tier 1 High Efficiency July 1, 2009 September 22, 2010 | EPA Docket No. A-
Neutron Counter (HENC) 98-49; 11-A4-119
operating range extension
Tier 1 addition of ID-RTC- September 22, November 1, 2010 EPA Docket No. A-
S3000 waste stream 2009 98-49; 11-A4-137
Tier 1 addition of IN-1D- August 9-10, 2010 | November 1, 2010 EPA Docket No. A-
NRF-153 waste stream 98-49; 11-A4-135
Continued Compliance November 16-17, | March 16, 2011 EPA Docket No. A-
Inspection 2010 98-49; 11-A4-142
Tier 1 to include RH waste October 4-5, 2011 | March 12, 2012 EPA Docket No. A-
stream IN-ID-NRF-SPC 98-49; 11-A4-159
Tier 1 to include Lot 2 waste | May 8-9, 2012 July 25, 2012 EPA Docket No. A-
ID-ANLE-S5000 98-49; 11-A4-163
LANL/CCP Initial RH Certification May 8-10, 2007 February 19, 2008 EPA Docket No. A-
98-49; 11-A4-96
Tier 1 HENC2 Report May 25-26, 2010 November 8, 2010 EPA Docket No. A-
98-49; 11-A4-139

(Non-Approval)

LANL/CCP CH TRU

May 25-26, 2010

February 9, 2011

EPA Docket No. A-
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Site Inspection/Tier 1 Date Performed Date Approved EPA Docket
Evaluation
Continued Compliance 98-49; 11-A4-141
Inspection
CH Tier 1 request expanding | April 28, 2010 April 30, 2012 EPA docket No. A-
the calibration range to the 98-49; 11-A4-139
HENC2 to accommodate CH
lead-lined 55-gallon drums
CH Tier 1 request for June 20-21, 2012 | August 14, 2012 EPA Docket No. A-
calibration range extension 98-49; 11-A4-164
for the Super High
Efficiency Neutron Counter
(SuperHENC) and the
extendability for the HENC
unit 1 to assay lead-lined 55-
gallon drums containing
solidified materials
Tier 1 approval to add September — December 31,2012 | EPA Docket No. A-
Summary Category Group November, 2012 98-49; 11-A4-168
S4000
ORNL/CCP CH Baseline Inspection November 2007 August 25, 2008 EPA Docket No. A-
98-49; 11-A4-103
Tier 1 CH Calibration Unknown October 8, 2008 EPA Docket No. A-
Extension for segmented 98-49; 11-A4-108
gamma scanner
Tier 1 CH Calibration November 17, January 8, 2009 EPA Docket No. A-
Extension for Drum Waste 2008 98-49; 11-A4-109
Assay System Imaging
Passive Active Neutron
RH Baseline Inspection June 30-July 2, February 3, 2009 EPA Docket No. A-
2008 98-49; 11-A4-111
Tier 1 OR-REDC-RH-HET May 6, 2009 November 30, 2009 | EPA Docket No. A-
to include Solvent Extraction 98-49; 11-A4-120
Test Facility Time Period
(November 1978-November
1991) waste
Tier 1 addition of CH August 11-12, October 7, 2009 EPA Docket No. A-
Summary Category Group 2009 98-49; 11-A4-117
S4000 waste
Tier 1 addition of CH VE February 23-24, March 30, 2010 EPA Docket No. A-
and adding the 1Q3 2010 98-49; 11-A4-125
Tier 1 addition of RH February-March, April 21, 2010 EPA Docket No. A-
Solvent Extraction Test 2010 98-49; 11-A4-124
Facility Pre-79 waste stream
SNL/CCP Tier 1 to include RH December 2011 to | March 28, 2012 EPA Docket No. A-
containers generated from January 2012 98-49; 11-A4-160
waste groups PKE00027/54
and PKEQOQ047 in existing
waste stream SNL-HCF-
S5400-RH
SRS/CCP Tier 1 addition of SRS July 17-19, 2007, | August 25, 2008 EPA Docket No. A-

Battelle Columbus
Laboratory waste stream SR-
RL-BCLDP.001

July 31-August 2,
2007, and
December 4-5,

98-49; 11-A4-104
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Site Inspection/Tier 1 Date Performed Date Approved EPA Docket
Evaluation
2007
Tier 1 addition of March 24-26, August 4, 2009 EPA Docket No. A-
Nondestructive Assay Box 2009 98-49; 11-A4-114
Counter (NABC)
Tier 1 addition of CH S3000 | September 30, March 23, 2010 EPA Docket No. A-
waste 2010 98-49; 11-A4-123
Tier 1 addition of SR- November 2009 — | September 13,2010 | EPA Docket No. A-
BCLDP.001.001, SR- March 2010 98-49; 11-A4-129
BCLDP.001.002, SR-
BCLDP.002, SR-
BCLDP.003, SR-
BCLDP.004.002, SR-
BCLDP.004.003 waste
streams
Tier 1 extension of March 24-26, September 14, 2010 | EPA Docket No. A-
calibration to the NABC 2009 98-49; 11-A4-133
Tier 1 allowing use of May 12, 2011 May 31, 2011 EPA Docket No. A-
American Society for timeframe 98-49; 11-A4-148
Testing and Materials
standard efficiency
calibration method for
NABC
RH Baseline Inspection July 26, 2011 April 18, 2012 EPA Docket No. A-
98-49; 11-A4-161

Tier 1 request for using 5- August 14-15, September 11, 2012 | EPA Docket No. A-
foot setback configuration 2012 98-49; 11-A4-166

for the NABC

Other EPA approvals, including Tier 1 and 2 changes, and other decisions since the CRA-2009

are summarized in Table 8-3.
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1 Table 8-3. Other EPA Approvals and Decisions Since the CRA-2009 Application

Site

Implementing
Document or
Changed Activity

Description of Change
(Approval Not Required
for Tier 2)

Date Approved

EPA Docket

ANL/CCP

Tier 1 Request

Approval of request for the
addition of the K-Wing
solidified liquid waste to
the RH waste stream
AERHDM at ANL

June 14, 2012

EPA Docket No. A-
98-49; 11-A4-162

Tier 1 Request

Approval of the RH
AERHDM K-Wing FEW
waste

February 13, 2012

EPA Docket No. A-
98-49; 11-A4-158

Evaluation

Evaluation of the ACL
located at ANL resulted in
numerous technical
deficiencies identified, and
the EPA informed the DOE
that no data generated by
the ACL after July 31,
2012, can be used by
ANL/CCP to characterize
WIPP-destined TRU waste
until deficiencies are
addressed and ACL
receives EPA approval

September 4, 2012

EPA Docket No. A-
98-49; 11-A4-165

Tier 1 Request

Approval to add two RH
debris types to the
AERHDM waste stream

October 4, 2012

EPA Docket No. A-
98-49; 11-A4-167

RL/CCP

Tier 1 Request

Approval of waste stream
RLCCPPUNIT

November 10,
2011

EPA Docket No. A-
98-49; 11-A4-154

INL/CCP

Confirmation that
INL/CCP characterization
of Small Quantity Site
waste from Nuclear
Radiation Development is
consistent with the
conditions and limitations
set forth in the EPA’s
baseline approval and
subsequent Tier 1 changes

January 4, 2012

EPA Docket No. A-
98-49; 11-A4-157

Tier 1 Request

Approval for disposal at the
WIPP of the “RH TRU”
waste stream IN-ID-NRF-
SPC

March 12, 2012

EPA Docket No. A-
98-49; 11-A4-159

Tier 1 Request

Approval of Tier 1 request
to add Lot 2 waste to the
“RH TRU” waste stream
ID-ANLE-S5000

July 25, 2012

EPA Docket No. A-
98-49; 11-A4-163

LANL/CCP

Tier 1 Request

Approval of two Tier 1
requests: (1) extension of
the gamma density range of
the HENC No. 1 non-

August 14, 2012

EPA Docket No. A-
98-49; 11-A4-164
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Site

Implementing
Document or
Changed Activity

Description of Change
(Approval Not Required
for Tier 2)

Date Approved

EPA Docket

destructive analysis, and
(2) extension of the gamma
density range of the
SuperHENC

Tier 1 Request

Approval of the addition of
Summary Category Group
S4000 to the baseline
approval of LANL/CCP

December 31, 2012

EPA Docket No. A-
98-49; 11-A4-168

SNL/CCP

Baseline Inspection

Determination that the RH
debris waste stream SNL-
HCF-S5400-RH waste
characterization program
was adequate for: (1) the
Acceptable Knowledge
process for 19 containers of
group PKEO00044, and (2)
the radiological
characterization process in
CCP-AK-SNL-501,
revision 1

November 23,
2011

EPA Docket No. A-
98-49; 11-A4-155

Baseline Inspection

Approval to add containers
generated from waste
groups PKE00027/54 and
PKE00047 to waste stream
SNL-HCF-S5400-RH

March 28, 2012

EPA Docket No. A-
98-49; 11-A4-160

SRS/CCP

Tier 1 Request

Approval of request for a 5-
foot setback configuration
(55-gallon drums only) for
the NABC

September 11,
2012

EPA Docket No. A-
98-49; 11-A4-166

AMWTP
and CCP
activities at
ANL, RL,
INL,
LANL,
ORNL and
SRS

Fiscal Year (FY) 11
Quarterly Tier 2
reports, second quarter

Concurrence of FY11
second quarter Tier 2
changes at AMWTP and
CcP

July 5, 2011

N/A

FY11 Quarterly Tier 2
reports, third quarter

The EPA did not object to
any of the Tier 2 changes
for the third quarter of
FY11

November 9, 2011

N/A

FY12 Quarterly Tier 2
reports, first quarter

The EPA did not object to
any of the Tier 2 changes
for AMWTP and CCP
reported for the first quarter
of FY12

March 28, 2012

N/A

FY12 Quarterly Tier 2
reports, second quarter

The EPA did not object to
any of the Tier 2 changes
reported for the second
quarter of FY12

June 4, 2012

N/A

WIPP

Annual WIPP
Inspection

Determination that WIPP
activities related to
emissions monitoring

November 23,
2011

EPA Docket No. A-
98-49; 11-B3-116
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Site

Implementing
Document or
Changed Activity

Description of Change
(Approval Not Required
for Tier 2)

Date Approved

EPA Docket

during waste management
and storage, monitoring of
the ten parameters for long-
term containment and
waste emplacement were
adequate and compliant
with 40 CFR Part 191,
Subpart A and the 1998
Certification Decision

WIPP

Planned Change
Request, Planned
Change Notice

Conditional approval of the
shielded container planned
change request for “RH
TRU” waste inventory
disposal

August 8, 2011

EPA Docket No. A-
98-49, 11-B3-117

CBFO

Quality Assurance
Audit

EPA audits determined that
the Carlsbad Field Office
QA Program continues to
be properly executed and
did not find any
nonconformance with
NQA-1-1989

April 9, 2012

EPA Docket No. A-
98-49; 11-A1-110

CBFO

RH TRU Waste
Characterization
Program
Implementation Plan

Approval of the “RH-TRU”
Waste Characterization
Program Implementation
Plan, DOE/WIPP-02-3214,
Revision 3, Draft E, with
exceptions

September 4, 2012

Peak 2012

The DOE continues to comply with the requirements of section 194.8 and there are no
outstanding issues with the EPA related to section 194.8.

8.9 References
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15.0 Content of Compliance Recertification Application(s) (40 CFR
§ 194.15)

15.1 Requirements

§ 194.15 Content of Compliance Recertification Application(s)

(a) In submitting documentation of continued compliance pursuant to section 8(f) of the WIPP LWA, the
previous compliance application shall be updated to provide sufficient information for the Administrator to
determine whether or not the WIPP continues to be in compliance with the disposal regulations. Updated
documentation shall include:

(1) All additional geologic, geophysical, geochemical, hydrologic, and meteorological information;

(2) All additional monitoring data, analyses and results;

(3) All additional analyses and results of laboratory experiments conducted by the Department or its contractors
as part of the WIPP program;

(4) An identification of any activities or assumptions that deviate from the most recent compliance application;

(5) A description of all waste emplaced in the disposal systems since the most recent compliance certification
or re-certification application. Such description shall consist of a description of the waste characteristics and waste
components identified in § 194.24(b)(1) and § 194.24(b)(2);

(6) Any significant information not previously included in a compliance certification or re-certification
application related to whether the disposal system continues to be in compliance with the disposal regulations; and

(7) Any additional information requested by the Administrator or the Administrator’s authorized representative.

(b) To the extent that information required for a re-certification of compliance remains valid and has been
submitted in previous certification or re-certification applications(s), such information need not be duplicated in
subsequent applications; such information may be summarized and referenced.

15.2 Background

Information documented in each Compliance Recertification Application (CRA) is prescribed in
40 CFR § 194.15 (U.S. EPA 1996). These documentation requirements parallel the requirements
of 40 CFR § 194.14 (U.S. EPA 1996), which apply to the original application, the Compliance
Certification Application (CCA) (U.S. DOE 1996). The focus of section 194.15 is to ensure that
each CRA includes documentation regarding any changes to the disposal system that may have
occurred since the previous certification or recertification. Updated information regarding
relevant aspects of the waste and the disposal system is documented. However, in cases where
information and assumptions have not changed, no new information needs to be documented; a
CRA may reference or summarize such unchanged information.

Each CRA must identify relevant systems and program changes implemented during the
preceding five-year period. Any activity or assumption that deviates from what was described in
the most recent recertification application would be considered a change. Each CRA also
documents changes reviewed and approved by the U.S. Environmental Protection Agency (EPA)
in the preceding five-year period (through modification of the certification or other processes).
Each CRA documents instances where new baseline program elements were established as a
result of changes.
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15.3 1998 Certification Decision

The CCA, Chapters 2.0 and 3.0 and Appendices GCR, HYDRO, and MASS, include general
information about the Waste Isolation Pilot Plant (WIPP) site and disposal system design and
specifically support section 194.14. Other site characteristics, design, location, and construction
information is primarily provided in the CCA, Chapter 7.0 and Appendices BACK, DEL, PCS,
and SEAL, which also specifically support section 194.14. All other chapters and appendices of
the CCA are not specifically relevant to section 194.14. After its review, the EPA concluded that
the U.S. Department of Energy (DOE) adequately addressed the geology, geophysics,
hydrogeology, hydrology, meteorology, climatology, and effects of waste and geochemistry of
the disposal system and its vicinity, and how these conditions are expected to change and interact
over the regulatory time frame (Compliance Application Review Document [CARD] 14, U.S.
EPA 1998a). The EPA reviewed the DOE’s CCA and additional information submitted by the
DOE and determined that the DOE complied with each of the criteria of section 194.14. A
complete description of the EPA’s 1998 Certification Decision for section 194.14 can be found
in U.S. EPA 1998b, as well as CARD 14 (U.S. EPA 1998a).

15.4 Changes in the CRA-2004

Baseline documentation for section 194.14 was established at the time of the original EPA
certification. Information on changes to section 194.14 topics that occurred since the original
certification is required to be documented by section 194.15. Changes that occurred during the
five-year period following the original certification are documented in the CRA-2004 (U.S. DOE
2004), which was submitted by the DOE and reviewed by the EPA under the requirements of
section 194.15.

During public review of the CRA-2004, the EPA received comments regarding karst features,
vertical fracturing, and transport through the Magenta Dolomite Member. The EPA assessed
these comments and concluded that the DOE has demonstrated continued compliance. The EPA
responses to comments on the CRA-2004 are documented in CARD 14/15, Appendix 15-A (U.S.
EPA 2006a).

15.5 EPA’s Evaluation of Compliance for the 2004 Recertification

Based on a review and evaluation of the CRA-2004 and supplemental information provided by
the DOE (available for review in EPA Docket A-98-49), the EPA determined that the DOE
continued to comply with the disposal standards (U.S. EPA 2006b).

15.6 Changes or New Information Between the CRA-2004 and the CRA-2009
(Previously: Changes or New Information Since the 2004
Recertification)

Baseline documentation for section 194.14 was established at the time of the original EPA
certification. Information on changes to section 194.14 topics that occurred since the CCA was
documented in the CRA-2004 (U.S. DOE 2004). Changes that occurred during the five-year
period following the CRA-2004 were documented in Section 15 of the CRA-2009 (U.S. DOE
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2009a), which was submitted by the DOE and reviewed by the EPA under the requirements of
40 CFR 194.15.

The EPA provided opportunities for public comment throughout the recertification process.
Public comments received during the CRA-2009 public comment period, along with the EPA’s
responses, are documented in CARD 14/15, Appendix 15-C (U.S. EPA 2010a). The EPA
responses to hydrologic comments are documented in CARD 14/15, Appendix 15-B (U.S. EPA
2010a).

15.7 EPA’s Evaluation of Compliance for the 2009 Recertification

Based on a review and evaluation of the CRA-2009 and supplemental information provided by
the DOE (available for review in Federal Document Management System Docket ID No EPA-
HQ-OAR-2009-0330, Air Docket A-98-49) the EPA determined that the DOE continued to
comply with the disposal standards (U.S. EPA 2010b). The EPA assessed all of the public
comments received and concluded that the DOE demonstrated continued compliance.

15.8 Changes or New Information Since the CRA-2009

To document that the WIPP continues to comply with the disposal standards in each five-year
recertification cycle, changes and new information and their impacts on compliance since the
previous recertification must be described. Changes and new information since the CRA-2009
related to 40 CFR 194.15 are either described below, or references are provided to other sections
or appendices of the CRA-2014 that provide the necessary information.

Much of the information provided in this section was obtained from routinely published reports.
Table 15-1 lists these reports and summarizes the type of information contained in each report.
The specific reports referenced in Table 15-1 are the latest annual or biennial versions submitted
to the EPA or published for the EPA’s review before this CRA’s cutoff date of December 31,
2012.
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Table 15-1. Routine Reports

Description Summary Frequency | Reference”
WIPP Annual Site Describes ciomphance st.atus with apphc.ablf: environmental lqws
. and regulations and environmental monitoring performed during U.S. DOE
Environmental S L o Annual
the year at the WIPP. Highlights any significant monitoring 2012a
Report (ASER) .
results or findings.
Reports data related to the geotechnical performance of the
Geotechnical various upderground faglllty components, including the shafts, US. DOE
Analvsis Report shaft stations, access drifts, and waste disposal areas. Volume 1 Annual 2012b
Y p describes the overall program; Volume 2 provides a compilation
of the collected data.
Provides information each year on any change in conditions or
activities related to the disposal system, as required by 40 CFR §
b .. . . .
Annual Change 194.4(b)(4)". Tho.? majority of thfa items reported are inspections, U.S. DOE
Report reports, and modifications to written plans and procedures. In Annual 2012¢
p addition, the Annual Change Report provides updates on waste
volumes of several parameters and radionuclides upon which the
EPA imposes limits.
Lists changes in drilling including rates for shallow and deep
Delaware Basin | drilling; pipeline activity; borehole plugging; injection wells;

o 4 - L U.S. DOE
Monitoring potash, sulfur, and solution mining; and any other new activity Annual 2012d
Annual Report related primarily to human intrusion. This report generates data

needed to demonstrate compliance with 40 CFR 194.33.
The DOE uses Performance Assessment (PA) to simulate the
Compliance expected long-term performance of the WIPP. COMPs are used
phia to indicate conditions that are not within expected PA data Sandia
Monitoring . . .
ranges or conceptual model assumptions, and to alert the project National
Parameter . . Annual .
(COMP) to unexpected conditions. These assessments, in part, Laboratories
Assessment demonstrate compliance with 40 CFR 194.42 monitoring 2012
requirements. Examples of COMPs include waste activity,
changes in groundwater conditions, and creep closure rate.
WIPP Subsidence | Includes determination of the elevation of each of the existing US. DOE
Monument subsidence monuments and the WIPP baseline survey, and of the Annual 2 61 2
Leveling Survey | National Geodetic Survey’s vertical control points.
Annual . Documents the total inventory (stored and projected) of
Transuranic . . U.S. DOE
transuranic (TRU) waste as defined by the TRU waste sites to Annual
Waste Inventory rovide current TRU waste inventory information 2012f
Report (ATWIR) |? Y :
WIPP Biennial |\ o\ ired by the WIPP Land Withdrawal Act (LWA), this
Environmental ., . . .. U.S. DOE
. document reports the status of the project’s compliance with a Biennial
Compliance . . . . 2012¢g
Report variety of environmental protection laws and regulations.

“The entry in this column is the most recent report available.

°U.S. EPA 1996

DOE/WIPP-14-3503

15-4

Section 15-2014




15

16
17
18
19
20
21
22

23
24
25
26
27
28
29
30

31
32
33
34
35
36

37
38
39

Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

15.8.1 40 CFR § 194.15(a)(1)

40 CFR § 194.15(a)(1) requires the submittal of “all additional geologic, geophysical,
geochemical, hydrologic, and meteorological information.” Information related to this
requirement is provided in Sections 15.8.1.1 through 15.8.1.5.

15.8.1.1 Geologic Information

Since the preparation of the CRA-2009, no new geologic mapping has been reported and no new
WIPP monitoring wells have been drilled at new locations. Existing WIPP monitoring wells in
deteriorated condition have been replaced and/or plugged and abandoned, as discussed in
Appendix HYDRO-2014. The information collected during drilling of replacement wells did not
provide new geologic information. In 2011, two exploratory potash boreholes were drilled by
The Mosaic Company in township 22S range 31E sections 9 and 10 immediately north of the
WIPP Land Withdrawal Boundary. The cuttings and geophysical logs collected from these
boreholes (MOS-20 and MOS-21) confirmed the stratigraphy of the geologic units above the
Salado Formation, as observed in nearby monitoring wells.

15.8.1.2 Geophysical Information

As described in Appendix SCR-2014, the DOE continues to screen out the impacts of all
tectonic-, magmatic-, and structural-related geophysical processes on the basis of probability
and/or consequence. Tectonic activity was used as the siting criterion and for the purposes of
determining seismic design parameters for the facility. The intent was to avoid tectonic
conditions such as faulting and igneous activity that would jeopardize waste isolation over the
long term and to avoid areas where earthquake size and frequency could impact facility design
and operations.

The purpose of continued monitoring of seismic activity is to maintain a database from which to
trend ground motions that the WIPP repository may be subjected to in the near and distant future.
The concern about seismic effects in the near future, i.e., during the operational period, pertains
mainly to the design requirements for surface and underground structures for providing
containment during seismic events. The concern about effects occurring over the long term, after
the repository has been decommissioned and sealed, pertains more to relative motions (faulting)
within the repository and possible effects of faulting on the integrity of the salt beds and/or shaft
seals.

During the CRA-2014 monitoring period (October 2007 through December 2012) there were 543
seismic events recorded within approximately 300 kilometers (km) (187 miles (mi)) of the WIPP
site. One notable seismic event occurred on March 18, 2012, with a magnitude of 2.4, as
recorded by the WIPP’s seismic array. This seismic event was associated with a potash mine
roof fall that caused cracks and subsidence on the surface. This seismic event occurred 14 km (9
mi) from the WIPP site, and caused no observable damage at the WIPP.

The Delaware Basin Drilling Surveillance Program collects seismic information on areas within

and outside of the Delaware Basin (defined in 40 CFR 194.2). However, only the Delaware
Basin is used as the defining area for data collection and input into PAs. Recorded events that
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have occurred within the Delaware Basin between 1971 and December 2012 are listed in Table
15-2, Seismic Events in the Delaware Basin.

Earthquake catalogs are usually divided into categories according to the magnitude registered for
each event. Most catalogs have a section detailing seismic events with a magnitude greater than
3.0 because this is the point at which most seismic events can be felt. Below the magnitude of
3.0, most events are very seldom or barely felt. Only 62 seismic events have been reported with
a magnitude greater than 3.0 within 300 km (187 mi) of the WIPP site. Of these 62 events, only
four have occurred in the Delaware Basin. The closest seismic event with a magnitude of 3.2
occurred on October 19, 1997, 14 km (9 mi) from the WIPP site, and was the result of a roof fall
in one of the local potash mines.

Table 15-2. Seismic Events in the Delaware Basin*

County No. of Events Earliest Event Latest Event Nfalzzlilteus(tie Ml;ag;gifli:le
Culberson 15 10/27/1992 06/28/2007 1.1 2.4
Eddy 19 11/28/1975 03/18/2012 -1.3 3.7
Lea 1 06/23/1993 06/23/1993 2.1 2.1
Loving 3 02/04/1976 04/28/1997 1.1 1.6
Pecos 19 01/30/1975 03/10/2010 1.0 2.6
Reeves 21 02/19/1976 10/09/2012 0.6 2.4
Ward 50 09/03/1976 07/01/2009 0.3 2.8
Winkler 9 09/24/1971 10/19/2007 0.0 3.0
Key:

Magnitude

Less than 2 Very seldom felt

20to34 Barely felt

3.5t04.2 Felt as a rumble

4.31t04.9 Shakes furniture; objects may fall and break
5.0t05.9 Dislodges heavy objects; cracks walls

6.0t0 6.9 Considerable damage to buildings

7.0t07.3 Major damage to buildings; breaks underground pipes
741079 Great damage; destroys masonry and frame buildings
Above 8.0  Complete destruction; ground moves in waves

*Source: seismic events for calendar years 1990 through 2012 compiled from (U.S. DOE 2008a; U.S. DOE 2009b; U.S. DOE 2010a; U.S. DOE
2011a; U.S. DOE 2012d).

15.8.1.3 Geochemical Information

New hydrogeochemical information has been collected and summarized since the CRA-2009.
This new information is described in detail by Domski et al. (Domski et al.2011) and in
Appendix HYDRO-2014. Groundwater sampling for the geochemical evaluation has been
performed in replacement wells and selected older wells. The last major geochemical evaluation
of the Culebra Dolomite Member groundwater was performed by Domski and Beauheim
(Domski and Beauheim 2008) based on samples from 59 wells. The more recent Culebra
analyses in Domski et al. (Domski et al.2011) are an update of Domski and Beauheim (Domski
and Beauheim 2008). Domski et al. (Domski et al.2011) provides some updated Culebra
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information, confirming the distribution of Culebra geochemical facies, and primarily contains
geochemical analysis for the other hydrologic units above the Salado Formation present near the
WIPP site. The spatial distribution of these facies is consistent with the locations of the Rustler
Formation halite margins, the distribution of transmissivity in the Culebra, and the areas of
known or suspected recharge to the Culebra.

15.8.1.4 Hydrologic Information

No new monitoring well locations have been added to the WIPP monitoring network since the
CRA-2009, but several old monitoring wells have either been plugged and abandoned or
plugged, abandoned and replaced. Updated hydrologic data and well construction and
replacement information are provided in Appendix HYDRO-2014. Appendix HYDRO-2014
describes the new information collected since 2007; a brief summary is provided below.

The Culebra monitoring network optimization study was revised (Kuhlman 2010) to identify
locations where new Culebra monitoring wells would be of greatest value and to identify wells
that could be removed from the network with little loss of information. Details are provided in
Appendix HYDRO-2014, Section 9.0.

The WIPP groundwater monitoring program has continued monthly water-level measurements
with continuous (nominally hourly) fluid-pressure measurements using downhole pressure
gauges in all Culebra wells except for the Water Quality Sampling Program wells. Continuous
monitoring now also includes Magenta, Bell Canyon Formation, and Santa Rosa
Formation/Dewey Lake Redbeds Formation wells. The high-frequency monitoring network
continues to provide information about the temporal fluctuations of water levels in the Culebra,
due to both natural and human-caused events. Details regarding the WIPP groundwater
monitoring activities are described in Appendix HYDRO-2014, Section 7.0.

15.8.1.5 Meteorological Information

The Meteorological Monitoring Program measures atmospheric data for the WIPP site. This
section provides a brief description of the program and updated meteorological data covering the
years 2007 through 2011. No anomalous weather events or changes in climatic conditions
occurred during that time period. Information related to recent meteorological conditions is
provided below.

The annual average, maximum, and minimum temperatures from 1990 through 2011 are listed in
Table 15-3.
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Table 15-3. Annual Average, Maximum, and Minimum Temperatures*

s A;z;ige?:fl::ge Maximum Temperature Minimum Temperature
O CF) O CF) O CF)
1990 17.8 64.0 46.1 115.0 -13.9 7.0
1991 17.2 63.0 42.8 109.0 -7.8 18.0
1992 17.2 63.0 42.8 109.0 -10.0 14.0
1993 17.8 64.0 42.8 109.0 -18.9 -2.0
1994 17.8 64.0 50.0 122.0 -14.4 6.0
1995 17.0 63.0 42.0 107.0 -7.0 19.0
1996 17.0 63.0 41.0 106.0 -7.0 19.0
1997 16.3 61.4 38.6 101.5 -11.4 11.4
1998 18.3 64.9 41.6 106.9 -10.8 12.6
1999 18.1 64.6 40.9 105.6 -7.9 17.8
2000 17.4 63.3 40.2 104.4 -6.8 19.7
2001 17.5 63.5 39.5 103.2 -7.8 18.0
2002 17.2 62.3 40.8 105.5 -10.4 133
2003 18.1 64.6 39.2 102.7 -9.1 15.6
2004 16.8 62.2 38.6 101.5 -12.0 10.4
2005 16.8 62.2 39.8 103.6 -13.0 8.6
2006 18.3 65.0 39.6 103.3 -6.0 21.1
2007 17.0 62.7 38.8 101.9 -6.9 19.6
2008 17.7 63.8 40.6 105.0 -8.6 16.6
2009 17.7 63.8 38.1 100.6 -6.1 21.1
2010 17.3 63.2 413 106.3 -8.0 17.7
2011 18.9 66.0 41.7 107.0 -16.6 2.1
Average 17.5 63.5 41.2 106.2 -10.0 13.9

“Source: monthly average based on meteorological data in the WIPP Met database from the WIPP Meteorological Station, 10 meters

above the ground.
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Monthly average, maximum, and minimum precipitation data recorded at the WIPP site from
1990 through 2011 are provided in Figure 15-1. Data are from the WIPP ASERs.

Figure 15-1. Monthly Average, Maximum, and Minimum Precipitation for the WIPP Site,
1990-2011°

“Source: precipitation data for calendar years 1990 through 2011 compiled from (U.S. DOE 2008b; U.S. DOE 2009c; U.S. DOE 2010b; U.S.
DOE 2011b; U.S. DOE 2012a).

Wind rose plots at 10 meters (m) (33 feet [{t]) indicating the frequency of wind speeds and
directions at the WIPP site from 2007 through 2011 are provided as Figure 15-2, Figure 15-3,
Figure 15-4, Figure 15-5 and Figure 15-6. Data are from the WIPP ASERs.
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Figure 15-2. 2007 Annual Wind Rose at 10-m (33-ft) Height at the WIPP Site”
*Source: U.S. DOE 2008b
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Figure 15-3. 2008 Annual Wind Rose at 10-m (33-ft) Height at the WIPP Site”
"Source: U.S. DOE 2009¢

DOE/WIPP-14-3503 15-10 Section 15-2014



Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

N NNE

B Sum of ws Grouph
Ll Sum of ws. Graup5
O Sum of we. Groupd
[ Sum of ws. Graup3
B Sum of ws. Group2
B Surm of ws Group1

NW

WNW

Groupl = 0.00- 0.50
Group2 = 0.51 - 1.40
Group3 = 1.41 - 2.80
Group4 =2.81-3.70
Group5 = 3.71 - 6.30
Group6 = 6.31 - XXX
Ssw S (meters per second)

WSw

Figure 15-4. 2009 Annual Wind Rose at 10-m (33-ft) Height at the WIPP Site”
"Source: U.S. DOE 2010b
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Figure 15-5. 2010 Annual Wind Rose at 10-m (33-ft) Height at the WIPP Site”
“Source: U.S. DOE 2011b
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Figure 15-6. 2011 Annual Wind Rose at 10-m (33-ft) Height at the WIPP Site”
"Source: U.S. DOE 2012a

15.8.2 40 CFR § 194.15(a)(2)

40 CFR § 194.15(a)(2) requires the submittal of “all additional monitoring data, analyses, and
results.” Information related to this requirement is provided below.

The DOE has implemented and/or continued several experimental activities designed to address
specific issues and needs of the WIPP repository. In addition, other investigations were initiated
to examine the impacts of planned changes.

Environmental monitoring programs and references to relevant reports are included in Appendix
MON-2014 and Appendix DATA-2014. Data on parameters required for pre-closure and post-
closure monitoring, including programs for geotechnical and geoscience monitoring, are
described in Appendix MON-2014, which focuses on parameters that may be relevant to the
long-term performance of the repository. Appendix DATA-2014, Sections DATA-2.0 and
DATA-3.0, describe the data collection procedures and reference the reports related to
parameters in the Delaware Basin, including drilling rates, oil and gas production activities, and
subsidence monitoring. Appendix DATA-2014, Attachment A, WIPP Borehole Update,
provides an updated list of boreholes in the vicinity of the WIPP.

15.8.3 40 CFR § 194.15(a)(3)
40 CFR § 194.15(a)(3) requires the submittal of “all additional analyses and results of laboratory

experiments conducted by the Department or its contractors as part of the WIPP program.”
Sections 15.8.3.1 through 15.8.3.5 describe experimental work conducted since the CRA-2009 in
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the areas of WIPP repository conditions and parameters, waste shear strength experiments,
magnesium oxide (MgQO) characterization and chemistry, actinide studies, and iron and lead
corrosion experiments.

15.8.3.1 WIPP Repository Conditions, Chemistry, and Processes

There were no significant changes in the WIPP repository conditions, chemistry assumptions, or
subsurface processes used in PA to establish compliance since the CRA-2009. Appendix
DATA-2014, Section DATA-9.0 provides references that describe waste shear strength
experiments, actinide chemistry experiments, and iron and lead corrosion experiments and their
results with respect to the impact on PA that occurred after the CRA-2009. A detailed
description of the current conditions and assumptions used in PA is provided in Appendix
MASS-2014.

15.8.3.2 Waste Shear Strength Experiments

The limits of the range of values for the hydrodynamic waste shear strength have been debated
since the Cuttings model was introduced in 1992 (Berglund 1992). Since the Performance
Assessment Verification Test, the lower limit has been based on a literature review and the upper
limit based on a waste particle size analysis, both being chosen based on a lack of experimental
results on a suitable surrogate waste material. (Hansen et al. 1997) developed a surrogate
material believed to represent an extreme state of degradation, far weaker than any possible
future state of the waste, and used this material to develop the material parameter values used in
the Spallings model. The DOE again used this material for a series of tests in a vertical flume to
assess the lower limit of the waste shear strength. Based on experimental results that realistically
simulate the effect of a drilling intrusion using an accepted surrogate waste material, the DOE
proposed that the waste shear strength parameter values have a range of 2.22 — 77.0 Pascals and
a uniform distribution (Herrick et al. 2012; Herrick and Kirchner 2013). This range and
distribution type is used in CRA-2014.

15.8.3.3 MgO Studies and Characterization

On July 10, 2007, the DOE submitted a letter in response to the EPA’s questions pertaining to
the efficacy of the MgO supplied to the WIPP (Patterson 2007). The letter included documents
which demonstrate the stability of the MgO product in terms of both the stability of the feedstock
and of the statistical data on the composition of the product. On February 11, 2008, the EPA
approved the DOE’s Planned Change Request (PCR) to reduce the safety factor from 1.67 to 1.2
with two conditions: 1) the DOE must continue to calculate and track both the carbon disposed
and the required MgO needed on a room-by-room basis; and 2) the DOE must annually verify
the reactivity of MgO and ensure that it is maintained at 94% or greater as assumed in supporting
documentation (Reyes 2008).

On March 16, 2009, the DOE submitted a notification to the EPA of implementation of the 1.2
excess factor for MgO emplacement and verification of 94% or greater reactivity (Patterson
2009). A description of the change in MgO emplacement is given in CRA-2014, Engineered
Barriers, Section 44.8.1. The DOE continues to implement the 1.2 excess factor of MgO on a
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room-by-room basis and to ensure the MgO emplaced in the WIPP has a minimum reactivity of
94%.

15.8.3.4 Actinide Investigations

Experimental investigations to establish the speciation and solubility of actinides under WIPP-
related conditions were reinitiated after the CRA-2004 and have continued through the CRA-
2014. These investigations initially focused on three areas: (1) the solubility of neodymium, Nd
(III), as an analogue for the plutonium, Pu (III), and americium, Am (III), oxidation states, in
simulated WIPP brine; (2) the reduction of higher valent Pu (V/VI) by iron to form lower-
solubility Pu (III/IV) phases; and (3) the solubility of uranium, U (VI), in carbonate-free WIPP
brine. Since the CRA-2009, this has expanded to include various aspects of actinide-relevant
brine chemistry, microbial effects, and actinide colloid studies. The details of these experimental
studies are given in Appendix SOTERM-2014, Sections SOTERM-2 and SOTERM-3. All
results reported in these studies support the existing PA assumptions for geochemistry and did
not lead to conceptual model changes in the CRA-2014 PA, although a number of parameters
were updated.

15.8.3.5 Iron and Lead Corrosion Experiments

Since the CRA-2009, a new series of steel and lead corrosion experiments has been conducted
(Roselle 2009; Roselle 2010; Roselle 2011a; Roselle 2011b; Roselle 2013). The purpose of
these experiments has been to determine steel and lead corrosion rates under more WIPP-
relevant conditions. The results of these experiments have led to a revised iron corrosion rate
parameter (Roselle 2013). No other changes have been made as a result of these experiments.
Appendix MgO-2014, Section MgO-5.3.2.1 provides a description of the effects of MgO on gas
generation from anoxic corrosion of steels and other iron-based alloys, while Appendix
SOTERM-2014, Section SOTERM-2.3.4 describes the iron chemistry and corrosion assumptions
that are implemented in the CRA-2014 PA.

15.8.4 40 CFR § 194.15(a)(4)

40 CFR § 194.15(a)(4) requires that the DOE “identify any activities or assumptions that deviate
from the most recent compliance application.” Information related to this requirement is
provided in Sections 15.8.4.1 through 15.8.4.6.

15.8.4.1 Status of Underground Excavation

The status of mining in the WIPP underground repository is shown in Figure 15-7. As of
December 31, 2012, Panels 1 through 7 had been mined completely and Panels 1, 2, 3,4 and 5
were completely filled with waste. Waste was being emplaced in Panel 6 and mining of Panel 7
was completed on December 28, 2012.

The geotechnical analysis reports from 2008 through 2012 show that no major ground control
problems or events have occurred since the CRA-2009 (U.S. DOE 2008c ; U.S. DOE 2009d;
U.S. DOE 2010c; U.S. DOE 2011c; U.S. DOE 2012b). As expected, slow deterioration of
ground conditions has occurred in the WIPP underground repository as a result of aging, but this
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has been mitigated by routine maintenance and the implementation of engineered systems, as
needed.

15.8.4.2 Remote-Handled Transuranic Waste Emplacement

The original plans for waste emplacement included the placement of remote-handled TRU (RH-
TRU) waste in horizontal boreholes in the walls of waste-emplacement rooms, followed by the
emplacement of contact-handled TRU (CH-TRU) waste in containers on the floor of each room.
This configuration was planned to be used in all panels in the underground repository. Because
CH-TRU waste disposal was approved about six years before RH-TRU waste approval, RH-
TRU waste was emplaced in Panels 4, 5, and 6, but not in Panels 1, 2, and 3 (see Figure 15-7).
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15.8.4.3 Proposed RH-TRU Waste Container Modifications

On November 15, 2007, the DOE submitted a PCR to the EPA for approval to emplace a portion
of the RH-TRU waste in shielded containers in the WIPP (Moody 2007). The shielded container
has approximately the same exterior dimensions as a 55-gallon drum. It has 1-inch thick lead
shielding placed between a double-walled steel shell. The external steel wall is 1/8-inch thick,
and the internal steel wall is 3/16-inch thick. The lid and the bottom of the containers are made
of carbon steel and are 3 inches thick. The containers are designed to hold a 30-gallon container
filled with RH-TRU waste, and would be shipped to the WIPP in HalfPACT transportation
containers. The shielded container would be handled and emplaced like CH-TRU waste
containers because the surface dose rate for a shielded container would be no higher than 200
millirem/hour. Even though the RH-TRU waste in shielded containers will be handled as if it
were CH-TRU waste, these containers will still be recorded as RH-TRU waste in the WIPP
Waste Data System, and the volume of the waste will be counted against the limit of 250,000
cubic feet (7,080 cubic meters) of RH-TRU waste, as set by the Consultation and Cooperation
Agreement between the DOE and the State of New Mexico.

On December 7, 2007, the EPA sent the DOE its first letter with the results of a preliminary
review and comments on the shielded container PCR and requested additional documentation
(Reyes 2007). The DOE submitted supplemental information on April 30, 2008, and October 29,
2008, in response to the EPA’s request (Moody 2008a and Moody 2008b).

On March 25, 2011, the EPA determined that the DOE had fulfilled all documentation
requirements set forth by the EPA and had demonstrated that the use of shielded containers in the
repository would not affect facility compliance with either 40 CFR Part 1910or 40 CFR Part 194
(Edwards 2011a). The EPA proposed the approval of the shielded container assembly for use at
the WIPP, pending the solicitation and resolution of public comments.

The EPA opened an informal 60-day comment period, which was later extended to 90 days at the
request of the stakeholders and closed on June 24, 2011. The EPA considered all comments
submitted and found that no new technical issues had been raised.

On August 8, 2011, the EPA issued its technical approval of the DOE’s PCR for the
emplacement of RH-TRU waste in shielded containers with one condition (Edwards 2011b):
prior to shipping shielded containers to the WIPP, the DOE will demonstrate a consistent
complex-wide procedure to ensure that shielded containers containing RH-TRU waste remain
below the WIPP LWA surface dose rate limit for CH-TRU waste of 200 millirem per hour.

15.8.4.4 Neutrino Experiments in the WIPP Underground Repository

Several new research projects have been initiated at the WIPP. Although these projects are not
related to the expected performance of the repository, they are described here because they are
being performed in the WIPP underground facility. The WIPP underground repository is a
desirable location for these experiments because it provides an environment shielded from
cosmic radiation that would otherwise interfere with the experiments. Equipment used during
these experiments will be removed before closure of the repository.
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The Segmented Enriched Germanium Assembly (SEGA) and the Multiple Element Germanium
Array (MEGA) projects are being performed to investigate double-beta decay, a rare type of
nuclear decay that provides information on the mass of the neutrino. The SEGA and MEGA
projects are being performed by a collaboration of several universities, with Stanford University
serving as the lead. The SEGA and MEGA experiments have been ongoing since 2008.

Los Alamos National Laboratory is leading the Enriched Xenon Observatory (EXO) project, also
in the WIPP underground repository. This project is investigating neutrinoless double-beta
decay. The first two clean room modules for the EXO project were successfully placed in the
WIPP underground in 2007. The detector for the EXO project, called the Time Projection
Chamber (TPC), was installed in January 2010. Data-taking mode began when the EXO detector
was filled with xenon containing 80% xenon-136. Construction of the EXO is approximately
90% complete. Experimental modules continue to be assembled, outfitted, tested and emplaced
in the WIPP underground.

On May 28, 2009, the DOE submitted to the EPA the notification of intent to emplace the Dark
Matter (DM) TPC in the northern part of the North Experimental Area in the WIPP underground
(Moody 2009a). The EPA approved the DM-TPC on July 23, 2009 (Edwards 2009a). The
experiment was assembled in the WIPP underground in 2010. The DM-TPC continues to
operate safely and reliably.

On January 8, 2009, the DOE submitted to the EPA the notification of intent to begin the Low
Background Radiation Experiment (LBRE) (Moody 2009b). The LBRE is designed to examine
the effects of very low background radiation on bacteria. The EPA approved the intent to begin
the LBRE on January 28, 2009 (Edwards 2009b). Experimental protocols were developed and
incubators were emplaced above ground and underground. Experiments have been ongoing in
the WIPP underground since 2009.

15.8.4.5 Planned Change Notice Submittals

A Planned Change Notice (PCN) is a formal submittal of information to the EPA that describes
minor, insignificant changes to activities and conditions at the WIPP that are different from those
described in the compliance baseline. A summary of the PCNs submitted since the CRA-2009 is
provided below.

Planned Change Notice for Salt Disposal Investigations

On August 11, 2011, the DOE submitted to the EPA a PCN to initiate mining activities for the
Salt Disposal Investigations (SDI) project in the WIPP underground (Ziemianski 2011a). The
objective of the SDI experiment is to investigate thermal and hydro-geochemical responses to
temperature sources in excess of 160° Celsius located in bedded salt.

On November 17, 2011, the EPA agreed that the DOE may conduct the initial preparatory phase
of the SDI program and found that the mining phase of the SDI activities will not adversely
impact the WIPP’s waste handling activities, air monitoring, disposal operations, or long-term
repository performance (Edwards 2011c¢). The initial preparatory phase of the mining project
began on December 1, 2011.
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On June 20, 2012, the DOE notified the EPA (Franco 2012a) that an additional component, and
possible alternative to the SDI project, had been developed entitled the Salt Defense Disposal
Investigations (SDDI). The SDDI project would test an in-drift emplacement concept with
thermal loads more closely aligned with the DOE defense high-level waste canisters.

Planned Change Notice for RH-72B Neutron Shielded Canister

On May 21, 2010, the DOE submitted to the EPA a PCN to employ a polyethylene liner inside
some standard RH-TRU waste canisters to shield neutron-emitting waste destined for disposal at
the WIPP (Moody 2010).

Planned Change Notice for Placement of Magnesium Oxide

On February 14, 2012, the DOE submitted a PCN, based on operating experience and historical
data, to inform the EPA that a process was being instituted to emplace MgO on every other row
of waste containers, in contrast to emplacing MgO on every waste stack (Franco 2012b).
Historical data showed the MgO excess factor on a per room basis to range from 1.22 to 2.85
when MgO was placed on every stack of waste. These values were higher than the excess factor
of 1.2 mandated by the EPA's letter dated February 11, 2008 (Reyes 2008). The PCN also
described the process that requires the Waste Handling Engineer to continue to calculate the
excess factor at the end of each shift and to direct the placement of additional MgO if the excess
factor dropped below 1.2. The EPA agreed to this operational change in an email from Peake to
Franco dated July 13, 2012. Details regarding this change can be found in Appendix MgO,
Section MgO-2.1.4.

15.8.4.6 Planned Change Request Submittals

A PCR is a formal submittal of information to the EPA that describes and requests approval for
the implementation of more complex changes to activities and conditions at the WIPP that are
different from those described in the compliance baseline. A summary of the PCRs submitted
since the CRA-2009 is provided below.

Planned Change Request for Repository Reconfiguration

On August 30, 2011, the DOE submitted a Repository Reconfiguration PCR to the EPA to
relocate Panels 9 and 10 from the main north-south access drift to south of the existing Panels 4
and 5 (Ziemianski 2011b). The DOE stated that relocating Panels 9 and 10 to south of the
existing Panels 4 and 5 will enhance worker safety and reduce maintenance requirements by
providing a more stable geotechnical environment for the two new waste emplacement panels in
the repository.

Planned Change Request for Panel Closure Redesign

On September 28, 2011, the DOE submitted to the EPA a PCR for panel closure redesign
(Ziemianski 2011c). The DOE has requested that the EPA modify Condition 1 of the Final
Certification Decision for 40 CFR Part 194 by replacing the current approved panel closure
design, “Option D,” with the proposed design, Run-of-Mine Panel Closure.
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Condition 1 of the Final Certification Decision for 40 CFR Part 194 specifies that the panel
closure system to be used in the WIPP repository be “Option D,” as specified in the CCA (U.S.
DOE 1996). “Option D” specified that certain components be constructed using Salado Mass
Concrete. In 2007, the DOE initiated hydrogen and methane monitoring to gather data to
determine more realistic accumulation rates for these gases in filled panels. More realistic
accumulation rates for hydrogen and methane could be used to establish a panel closure design
that would be less complex than the Option D design.

On December 22, 2011, the EPA provided a set of initial questions and comments to the DOE
focusing on the justification for Run-of-Mine Panel Closure representation and its parameters in
the reconfiguration PCR PA that were different from those in the 2009 Performance Assessment
Baseline Calculation (Perrin 2011).

On April 17, 2012, the DOE replied to the initial set of review questions and comments related to
the PCR for replacing the current “Option D panel closure system (Franco 2012c).

In 2012, the DOE submitted a PA, Panel Closure System-2012, for the proposed panel closure
redesign. The results of the PA demonstrated that the WIPP will remain in compliance with the
containment requirements found in 40 CFR §191.13.

15.8.5 40 CFR § 194.15(a)(5)

40 CFR § 194.15(a)(5) requires that the CRA-2014 include “a description of all waste emplaced
in the disposal system since the most recent compliance certification or recertification
application. Such description shall consist of a description of the waste characteristics and waste
components identified in § 194.24(b)(1) and § 194.24(b)(2).” Information related to these
requirements is provided in Sections 15.8.5.1 and 15.8.5.2.

15.8.5.1 Status of Waste Emplacement

The status of waste emplacement in the WIPP underground repository is illustrated in Figure 15-
7. Additional detail is provided in Section 24, Waste Characterization.

15.8.5.2 Waste Characteristics and Components Important to Demonstration of
Compliance

Section 24 provides an updated waste inventory of waste anticipated to be emplaced in the WIPP
and waste that has already been emplaced since the CRA-2009. Section 24 also reports an
analysis of the impacts of waste inventory on the performance of the WIPP disposal system.
Information about the limits imposed by the DOE on significant components or characteristics of
the waste to ensure that they are consistent with assumptions made for the CRA-2014 PA is also
provided in Section 24.

There have been five inventory updates (ATWIR-2008, ATWIR-2009, ATWIR-2010, ATWIR-
2011 and ATWIR-2012) since the CRA-2009. The DOE used the ATWIR-2012 data for the
CRA-2014 inventory, after it was scaled for PA. The scaled inventory was documented in the
Performance Assessment Inventory Report - 2012 (Van Soest 2012).
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15.8.6 40 CFR § 194.15(a)(6)

40 CFR § 194.15(a)(6) requires the submittal of “any significant information not previously
included in a compliance certification or recertification application related to whether the
disposal system continues to be in compliance with the disposal regulations.”

The information required by this section of the certification criteria is provided in the sections
and appendices of the CRA-2014. The DOE believes that this information demonstrates that the
WIPP continues to comply with the disposal regulations.

15.8.7 40 CFR § 194.15(a)(7)

40 CFR § 194.15(a)(7) requires the submittal of “any additional information requested by the
Administrator or the Administrator’s authorized representative.”

There currently are no outstanding requests from the EPA for additional information. As such,
the DOE is in compliance with this certification criterion.

15.8.8 40 CFR § 194.15(b)

40 CFR § 194.15(b) states, “To the extent that information required for a re-certification of
compliance remains valid and has been submitted in previous certification or re-certification
applications(s), such information need not be duplicated in subsequent applications; such
information may be summarized and referenced.”

The DOE has followed this direction in the preparation of this recertification application. To the
extent appropriate, information from the CCA, the CRA-2004, and the CRA-2009 that remains
valid and unchanged is not repeated in this recertification application; instead, it is summarized
and incorporated by reference.

15.8.9 Status of Compliance with 40 CFR § 194.15

The information in this section and in the other sections and appendices of the CRA-2014
establishes that the DOE continues to demonstrate compliance with the requirements of section
194.15.
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21.0 Inspections (40 CFR § 194.21)

21.1 Requirements

§194.21 Inspections

(@) The Administrator or the Administrator’s authorized representative(s) shall, at any time:

(1) Be afforded unfettered and unannounced access to inspect any area of the WIPP, and any locations
performing activities that provide information relevant to compliance application(s), to which the Department has
rights of access. Such access shall be equivalent to access afforded Department employees upon presentation of
credentials and other required documents.

(2) Be allowed to obtain samples, including split samples, and to monitor and measure aspects of the disposal
system and the waste proposed for disposal in the disposal system.

(b) Records (including data and other information in any form) kept by the Department pertaining to the WIPP
shall be made available to the Administrator or the Administrator’s authorized representative upon request. If
requested records are not immediately available, they shall be delivered within 30 calendar days of the request.

(c) The Department shall, upon request by the Administrator or the Administrator’s authorized representative,
provide permanent, private office space that is accessible to the disposal system. The office space shall be for the
exclusive use of the Administrator or the Administrator’s authorized representative(s).

(d) The Administrator or the Administrator’s authorized representative(s) shall comply with applicable access
control measures for security, radiological protection, and personal safety when conducting activities pursuant to
this section.

21.2 Background

40 CFR §194.21 (U.S. EPA 1996) provides the U.S. Environmental Protection Agency (EPA)
with the authority to inspect all activities at the Waste Isolation Pilot Plant (WIPP) and all
activities located off-site that provide information relevant to any compliance applications.

21.3 1998 Certification Decision

The EPA conducted no inspection under the authority of section 194.21 prior to the 1998
Certification Decision. With the issuance of its 1998 Certification Decision (U.S. EPA 1998),
the EPA identified inspections that may be performed under the authority at section 194.21.
These include the following:

e The inspection of the panel closure system on waste panels that have been filled and are
being sealed to confirm compliance with Condition 1 of the EPA’s 1998 Certification
Decision (U.S. EPA 1998)

e The verification that specific actions identified by the U.S. Department of Energy (DOE) in
the Certification and supplementary information (and in any additional documentation
submitted in accordance with Condition 4) are being taken to test and implement passive
institutional controls

e Announced and unannounced inspections of activities at the WIPP and at all off-site facilities
that provide information included in certification applications
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e The inspection of the DOE’s implementation of the monitoring plans that the DOE has set
forth to demonstrate compliance with 40 CFR § 194.42

e The inspection of any records relevant to the Certification kept by the DOE, including those
records required to be generated in accordance with the compliance criteria

e The inspections of approved quality assurance (QA) programs at the WIPP and at waste
generator sites to ensure the programs are being adequately maintained and documented

After the 1998 Certification Decision, the EPA began using the authority given by section 194.21
to conduct inspections at the WIPP. Inspections include magnesium oxide (MgO) backfill, waste
emplacement, the monitoring programs established to collect data for each of the monitored
parameters identified in Table 21-1, and the examination of documentation (records) to verify
compliance at the WIPP.

Table 21-1. Monitored Parameters

Monitored Parameters
Geomechanical Parameters Waste Activity Parameters
e Creep closure o Waste activity subsidence parameter
¢ Extent of deformation o Subsidence measurements
o Initiation of brittle deformation Drilling-Related Parameters
o Displacement of deformation features o Drilling rate
Hydrological Parameters o The probability of encountering a Castile brine
¢ Culebra groundwater composition reservoir
e Change in Culebra groundwater flow direction

The monitoring inspection activities included an examination of monitoring and sampling
equipment both on- and off-site and underground. The EPA also reviewed sampling procedures
and measurement techniques and verified implementation of an effective QA program for
monitoring activities.

This provision of the EPA’s Compliance Criteria was not applied prior to the 1998 Certification
Decision. After 1998, the EPA used the authority given by section 194.21 to inspect the WIPP
monitoring programs, MgO backfill, and waste emplacement requirements.

21.4 Changes in the CRA-2004

The 2004 Compliance Recertification Application (CRA-2004) (U.S. DOE 2004) did not address
the EPA’s inspection activities under section 194.21. However, the EPA inspection activities
were addressed in Compliance Application Review Document (CARD) 21 (U.S. EPA 2006a).
CARD 21 identified monitoring inspections and waste emplacement inspections that were
conducted from March 23, 1999, through July 12, 2005. This information is duplicated in Table
21-2.
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Table 21-2.  CRA-2004 Monitoring and Waste Emplacement Inspection Results
(1999-2005)
Inlg;;?:gf)n Inspection Type Inspection Results Reference
March 24-25, Monitoring The EPA had no findings or concerns | (U.S. EPA 1999a)
1999 during this inspection.
September 8, 1999 | Waste The EPA had no findings. The EPA | (U.S. EPA 2000a)

Emplacement

had one minor concern that two
procedures did not specify the form
that records must take. This concern
did not require a response from the
DOE.

June 21-22, 2000 | Monitoring The EPA had no findings or concerns | (U.S. EPA 2000a)
during this inspection.
June 20-22, 2000 | Waste The EPA had no findings or concerns | (U.S. EPA 2000b)

Emplacement

during this inspection.

June 20-21, 2001

Monitoring

The EPA had one finding and no
concerns. The finding noted that the
subsidence monitoring program at the
WIPP did not have an adequate
written procedure to implement an
effective QA program.

In response to the EPA’s finding, the
DOE developed a new subsidence
procedure. The EPA evaluated the
procedure and found it to be
adequate.

(U.S. EPA 2001a)

June 21, 2001

Waste
Emplacement

The EPA had no findings and one
concern. The concern noted that the
DOE did not appear to have a
procedure that required proper
documentation of off-normal events.
This concern did not require a
response from the DOE because the
DOE provided all documentation
requested.

(U.S. EPA 2001b)

June 26-28, 2002 | Monitoring The EPA had no findings or concerns | (U.S. EPA 2002a)
during this inspection.
June 24-27,2002 | Waste The EPA had no findings or concerns | U.S. EPA 2002b)

Emplacement

during this inspection.

June 18-19, 2003 | Monitoring The EPA had no findings or concerns | (U.S. EPA 2003a)
during this inspection.
June 17-19, 2003 | Waste The EPA had one finding and no (U.S. EPA 2003b)

Emplacement

concerns during this inspection. The
EPA was unable to determine that
waste was being emplaced in a
random manner. This finding was
resolved in the CRA-2004.

DOE/WIPP-14-3503

21-3

Section 21-2014



~No o1k~ w N

© o

10
11

12
13

Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

Table 21-2. CRA-2004 Monitoring and Waste Emplacement Inspection Results
(1999-2005) (continued)

Date of . .

Inspection Inspection Type Inspection Results Reference
June 28 through Monitoring The EPA had no findings or concerns | (U.S. EPA 2004a)
July 1, 2004 during this inspection.

June 28 through Waste The EPA had no findings and one (U.S. EPA 2004b)
July 1, 2004 Emplacement concern during this inspection. The

EPA found that the DOE did not
appear to have a real-time system to
track and calculate the actual MgO
placed with waste at disposal. This
concern was resolved by using the
WIPP Waste Information System
(WWIS) to track the quantities of
MgO.

The EPA had no findings or concerns

July 12-15, 2005 | Monitoring during this inspection.

(U.S. EPA 2005a)

May 17-19, 2005 | Waste The EPA had no findings and one (U.S. EPA 2005h)
Emplacement concern during this inspection. The
EPA found that the DOE needed to
develop a formal procedure that
guides the MgO emplacement
decision-making process rather than
using training materials, and that the
WWIS needed to be back-populated
with the quantity of emplaced MgO.
In response to this concern, the

WWIS was back-populated.

21.5 EPA'’s Evaluation of Compliance for the 2004 Recertification

During each of the inspections listed in Table 21-3, the DOE provided the EPA with unfettered
access to facilities, lists of records, access to these records as requested, and access to private
office space. Additionally, the DOE actively supported the EPA’s inspection activities. Based
on the EPA’s review and evaluation of the CRA-2004, the EPA determined that the DOE
continued to comply with the requirements for section 194.21 (U.S. EPA 2006a).

21.6 Changes or New Information Between the CRA-2004 and the CRA-2009
(Previously: Changes or New Information Since the 2004 Recertification)

Table 21-3 lists the seven inspections conducted by the EPA under the authority of section
194.21 since the inspections reported in CARD 21 (U.S. EPA 2006a).

During each of the inspections listed in Table 21-3, the DOE met all the requirements of section
194.21, providing the EPA with unfettered access to facilities, lists of records, access to the
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1  records requested, and access to private office space. Additionally, the DOE actively supported
2  the EPA’s inspection activities as required by section 194.21.
Table 21-3. Post-CRA-2004 Monitoring and Waste Emplacement Inspection Results
(2006-2007)
Date of Inspection Inspection Type Inspection Results Reference
June 20-22, 2006 Monitoring The EPA had no findings or (U.S. EPA(2006b)
concerns during this inspection.
June 20-22, 2006 Waste The EPA had no findings or (U.S. EPA 2006c)
Emplacement concerns during this inspection.
July 10-12, 2007 Monitoring The EPA had no findings or (U.S. EPA 2007a)
concerns during this inspection.
July 10-12, 2007 Waste The EPA had no findings or (U.S. EPA 2007b)
Emplacement concerns during this inspection.
January 9-11, 2007 Remote-handled The EPA had no findings or (U.S. EPA 2007c¢)
Transuranic (RH- concerns during this inspection.
TRU) The EPA verified that RH-TRU
Emplacement Plan | waste could be emplaced in the
WIPP repository according to the
RH-TRU Emplacement Plan.
October 7, 2007 Unannounced The EPA had no findings or (U.S. EPA 2007d)
inspection at the concerns during the inspections.
Advanced Mixed However, the EPA requested (U.S. EPA 2008a)
Waste Treatment information on the process used
Facility (AMWTF) | for regrouping four pre-1970
and the buried waste streams. EPA also
Accelerated requested information for
Retrieval Project at | estimating transuranic (TRU),
the Idaho National | mixed TRU, and low-level waste
Laboratory (INL) volumes. On December 28, 2007,
the DOE provided the EPA with
the requested information. Letter
from the EPA to the DOE (March
18, 2008) acknowledging receipt
of additional information requested
that adequately addressed the EPA
concerns.
November 21-28, DOE document The EPA made five process (Reyes 2008)
2007 development and improvement recommendations.
review process
3
4 21.7 EPA’s Evaluation of Compliance for the 2009 Recertification
5  The inspections section of the compliance criteria, 40 CFR 194.21, lists specific requirements
6 related to the EPA’s ability to perform inspections involving the WIPP. These requirements
7 include unfettered and unannounced access equivalent to that of DOE employees, availability of
8  records for review, and private office access if needed to perform inspections. The EPA
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evaluated the DOE implementation of these requirements at each of the inspections documented
in Table 21-3, and found that the DOE actively supported EPA inspection activities.

Based on a review and evaluation of the CRA-2009 (U.S. DOE 2009) and supplemental
information provided by the DOE (Federal Document Management System Docket ID No. EPA-
HQ-OAR-2009-0330, Air Docket A-98-49), the EPA determined that the DOE continued to
comply with the requirements of section 194.21 (U.S. EPA 2010b) since those reported in the

CRA-2009.

21.8 Changes or New Information Since the CRA-2009

Table 21-4 lists the inspections conducted by the EPA under the authority of section 194.21 since
the ones reported in the CRA-2009.

During each of the inspections listed in Table 21-4, the DOE met all the requirements of section
194.21, providing the EPA with unfettered access to facilities, lists of records, access to the

records requested, and access to private office space. Additionally, the DOE actively supported
the EPA’s inspection activities as required by section 194.21.

Table 21-4. Post-CRA--2009 40 CFR 194.21 Inspection Results (2007-2012)

Date of Inspection Inspection Type Inspection Results Reference
June 25, 2008, and  |Other - Inspection at Los Alamos |At the end of the EPA’s June 25, 2008, (U.S. EPA
July 29, 2008 National Laboratory (LANL) inspection, the DOE committed to wait to 2008b)

concerning the disposal of TRU  |resume waste shipments from LANL until
waste drum # LAS817174 atthe  [the EPA complete its investigation
WIPP. concerning a nonconformance report on
ITRU waste drum # LAS817174.
Follow-up inspection at LANL
regarding drum # LAS817174to  |On July 29, 2008, the EPA performed a
verify adequacy of corrective follow-up inspection to review corrective
actions. actions taken and concurred with CBFO's (U.S. EPA
decision to resume shipment of waste from 2008c)
LANL except for most containers from the
MIN-03 and CIN-02 waste streams.
On August 21, 2008, the EPA concurred
with full resumption of shipments from
LANL.
(U.S. EPA
2008d)
July 22-24,2008  |Inspections at the WIPP to 'The EPA found that the DOE effectively (U.S. EPA
examine the DOE’s ability to monitored the required 10 parameters 2008e)
monitor the 10 parameters listed in fidentified in Table 7-7 of the CCA, and
the Compliance Certification confirmed that the results of the monitoring
IApplication (CCA) section 7.0 programs were reported annually. The
Table 7.7, and to verify the proper [EPA also concluded that waste
emplacement of waste and MgO  |emplacement activities were adequate and
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Table 21-4. Post-CRA--2009 40 CFR 194.21 Inspection Results (2007-2012)

Date of Inspection Inspection Type Inspection Results Reference

in the WIPP repository. MgO was calculated and emplaced
properly. The EPA had no findings or
concerns during the inspection. However,
the EPA recommended the DOE maintain a
permanent photographic record of the RH
canister number as it is removed from the
transportation cask.

June 24-25, 2009  |Other — Unannounced Inspection [The EPA had no findings or concerns (U.S. EPA
at Oak Ridge National Laboratory |during this inspection. 2009b)
(ORNL) of the Central
Characterization Project (CCP)
waste characterization program
for contact-handled transuranic
(CH-TRU) and RH-TRU waste
focusing on radiological
characterization and visual
examination of RH-TRU wastes,
and real-time radiography of CH-
TRU waste. Chain-of-custody
practices for CH and RH-TRU
wastes were also reviewed.

July 14-16, 2009  |Inspections at the WIPP to IThe EPA found that the DOE effectively (U.S. EPA
examine the DOE’s ability to monitored the required 10 parameters 2009a)
monitor the 10 parameters listed in fidentified in Table 7-7 of the CCA, and
the CCA section 7.0 Table 7.7, confirmed that the results of the (WPOS5-
and to verify the proper monitoring programs were reported WH.02)
emplacement of waste and MgO  [annually. The EPA also concluded that
in the WIPP repository. waste emplacement activities were adequate

and MgO was calculated and emplaced
properly. The EPA had no findings or
concerns during the inspection. However,
the EPA recommended that procedure
documentation errors be corrected, as noted
in the emplacement inspection report. A
new procedure, WP 05-WH.02, Revision 1,
WIPP Waste Handling Operations WDS
User's Manual, corrected this issue.

June 29-July 1, Inspections at the WIPP to 'The EPA found that the DOE effectively (U.S. EPA
2010 examine the DOE’s ability to monitored the required 10 parameters 2010a)
monitor the 10 parameters listed in fidentified in Table 7-7 of the CCA, and
the CCA section 7.0 Table 7.7, confirmed that the results of the

and to verify the proper monitoring programs were reported
emplacement of waste and MgO  |annually. The EPA also concluded that
in the WIPP repository. waste emplacement activities were adequate

and MgO was calculated and emplaced
properly. The EPA had no findings or
concerns during the inspection.

May 10-12, 2011  |Inspections at the WIPP to 'The EPA found that the DOE effectively (U.S. EPA
examine the DOE’s ability to monitored the required 10 parameters 2011)
monitor the 10 parameters listed in jidentified in Table 7-7 of the CCA, and
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Table 21-4. Post-CRA--2009 40 CFR 194.21 Inspection Results (2007-2012)
Date of Inspection Inspection Type Inspection Results Reference
the CCA section 7.0 Table 7.7, confirmed that the results of the
and to verify the proper monitoring programs were reported
emplacement of waste and MgO  jannually. The EPA also concluded that
in the WIPP repository. waste emplacement activities were adequate
and MgO was calculated and emplaced
properly. The EPA had no findings or
concerns during the inspection.
September 19-20, [Other — Unannounced inspections [The EPA confirmed that INL-CCP (U.S. EPA
2011 at INL and the CBFO for CCP characterization of small quantity site waste 2012)
waste characterization program  [from the Naval Reactor Division (NRD) is
activities for CH-TRU. consistent with the conditions and
limitations set forth in the EPA’s baseline
approval and subsequent Tier 1 changes.
July 17-19, 2012 |Inspections at the WIPP to Inspection results were not received by the None

examine the DOE’s ability to
monitor the 10 parameters listed in
the CCA section 7.0 Table 7.7,
and to verify the proper
emplacement of waste and MgO
in the WIPP repository.

data cutoff date of December 31, 2012.

The DOE continues to comply with section 194.21, and there are no outstanding issues with the
EPA regarding section 194.21.

21.9 References
(*Indicates a reference that has not been previously submitted.)
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22.0 Quality Assurance (40 CFR § 194.22)

22.1 Requirements

§194.22 Quality Assurance

(@)(1) As soon as practicable after April 9, 1996, the Department shall adhere to a quality assurance program
that implements the requirements of ASME NQA-1-1989 edition, ASME NQA- 2a-1990 addenda, part 2.7, to
ASME NQA-2-1989 edition, and ASME NQA-3- 1989 edition (excluding Section 2.1 (b) and (c), and Section
17.1). (Incorporation by reference as specified in § 194.5.)

(2) Any compliance application shall include information which demonstrates that the quality assurance
program required pursuant to paragraph (a)(1) of this section has been established and executed for:

(i) Waste characterization activities and assumptions;

(i) Environmental monitoring, monitoring of the performance of the disposal system, and sampling and
analysis activities;

(iii) Field measurements of geologic factors, ground water, meteorologic, and topographic characteristics;

(iv) Computations, computer codes, models and methods used to demonstrate compliance with the disposal
regulations in accordance with the provisions of this part;

(v) Procedures for implementation of expert judgment elicitation used to support applications for certification or
re-certification of compliance;

(vi) Design of the disposal system and actions taken to ensure compliance with design specifications;

(vii) The collection of data and information used to support compliance application(s); and

(viii) Other systems, structures, components, and activities important to the containment of waste in the disposal
system.

(b) Any compliance application shall include information which demonstrates that data and information
collected prior to the implementation of the quality assurance program required pursuant to paragraph (a)(1) of this
section have been qualified in accordance with an alternate methodology, approved by the Administrator or the
Administrator’s authorized representative, that employs one or more of the following methods: Peer review,
conducted in a manner that is compatible with NUREG-1297, “‘Peer Review for High-Level Nuclear Waste
Repositories,”” published February 1988 (incorporation by reference as specified in § 194.5); corroborating data;
confirmatory testing; or a quality assurance program that is equivalent in effect to ASME NQA-1-1989 edition,
ASME NQA- 2a-1990 addenda, part 2.7, to ASME NQA-2-1989 edition, and ASME NQA-3- 1989 edition
(excluding Section 2.1 (b) and (c) and Section 17.1). (Incorporation by reference as specified in § 194.5.)

(c) Any compliance application shall provide, to the extent practicable, information which describes how all
data used to support the compliance application have been assessed for their quality characteristics, including:

(1) Data accuracy, i.e., the degree to which data agree with an accepted reference or true value;

(2) Data precision, i.e., a measure of the mutual agreement between comparable data gathered or developed
under similar conditions expressed in terms of a standard deviation;

(3) Data representativeness, i.e., the degree to which data accurately and precisely represent a characteristic of a
population, a parameter, variations at a sampling point, or environmental conditions;

(4) Data completeness, i.e., a measure of the amount of valid data obtained compared to the amount that was
expected; and

(5) Data comparability, i.e., a measure of the confidence with which one data set can be compared to another.

(d) Any compliance application shall provide information which demonstrates how all data are qualified for use
in the demonstration of compliance.

(e) The Administrator will verify appropriate execution of quality assurance programs through inspections,
record reviews and record keeping requirements, which may include, but may not be limited to, surveillance, audits
and management systems reviews.

22.2 Background

40 CFR §194.22 (U.S. EPA 1996) establishes quality assurance (QA) requirements for the
Waste Isolation Pilot Plant (WIPP). The QA process enhances the reliability of technical data
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and analyses used for the U.S. Department of Energy’s (DOE’s) Compliance Certification
Application (CCA) (U.S. DOE 1996), and subsequent Compliance Recertification Applications
(CRAS) (U.S. DOE 2004 and 2009a) and this CRA, which demonstrate compliance with U.S.
Environmental Protection Agency (EPA) disposal standards. Section 194.22 requires the DOE
to (1) establish and execute a QA program for all items and activities important to the
containment of waste in the disposal system, (2) qualify data that are collected prior to
implementation of the required QA program, (3) assess data for their quality characteristics, to
the extent practicable, (4) demonstrate how data are qualified for use, and (5) allow verification
of the above measures through EPA inspections and audits. The DOE’s QA program is required
to adhere to specific Nuclear Quality Assurance (NQA) standards issued by the American
Society of Mechanical Engineers (ASME) NQA-1-1989, NQA-2a-1990 addenda part 2.7, and
NQA-3-1989 (ASME 1989; ASME 1990a; ASME 1990b).

22.3 1998 Certification Decision

The EPA’s Certification Decision was provided in Federal Register vol. 63 (U.S. EPA 1998),
pp. 27353-406, “40 CFR Part 194 Criteria for the Certification and Recertification of the Waste
Isolation Pilot Plant’s Compliance with the Disposal Regulations: Certification Decision; Final
Rule.” A complete description of the EPA’s 1998 Certification Decision for section 194.22 is
contained in Docket A-93-02, Items V-A-1 and V-B-2 (U.S. EPA 1998).

The EPA performed three types of assessments during review of the CCA to determine
compliance with section 194.22:

1. Determine if the DOE correctly established and implemented QA programs for items and
activities important to the long-term isolation of transuranic (TRU) waste in the disposal
system (40 CFR § 194.22(a))

2. Determine if the DOE qualified all data, including existing data collected prior to the
implementation of QA programs (40 CFR 88§ 194.22(b) and (d))

3. Determine if the DOE assessed the CCA data for their quality characteristics (40 CFR §
194.22(c))

The EPA took two general steps to perform each of the three assessments listed above. First, the
EPA reviewed the CCA and associated references to determine if the DOE provided a
satisfactory description of compliance with the QA requirements. During this stage, the EPA
requested and reviewed additional information.

In the second step, the EPA conducted formal audits at WIPP-related facilities to verify
compliance with the requirements of section 194.22. These audits were conducted under the
authority of 40 CFR § 194.22(e) and were essential to verifying implementation of the QA
requirements. Each WIPP-related facility generated much activity and documentation, and it
was not practical to visit each facility to witness proper implementation of QA programs.
Neither was it considered adequate to assess proper QA program implementation at each facility
based solely on documents provided by the DOE. Therefore, the EPA auditors went to four
DOE facilities to witness the proper implementation of the QA requirements of section 194.22.
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As a result of the audits, the EPA approved the WIPP’s QA programs at the DOE Carlsbad Field
Office (CBFO), the WIPP site (managed by Washington TRU Solutions, LLC), Sandia National
Laboratories, and Los Alamos National Laboratory (LANL). These four WIPP-related facilities
are all located in New Mexico.

At that time (1996-1998), other WIPP-related facilities located outside of New Mexico were not
approved by the EPA. 40 CFR § 194.22(a)(2)(i) requires the DOE to apply QA programs for
waste characterization activities prior to certification. The criteria in 40 CFR § 194.24(c)(3) and
40 CFR § 194.24(c)(5) cross-reference the QA requirements set forth in section 194.22(a)(2)(i).
The CCA indicated that waste generator sites outside New Mexico would not begin waste
characterization until after 1997 and that it was not reasonable to implement QA programs at that
time for future waste characterization. The EPA applied a condition to the approval of the CCA
that sites without approved QA programs could not dispose of TRU waste at the WIPP. After
the approval of the CCA, each unapproved site would have to be audited to verify compliance
prior to shipping waste.

The EPA examined the application of QA for waste characterization at one waste generator site
as part of the CCA review. After the DOE informed the EPA that LANL was ready for an audit,
the EPA auditors reviewed the LANL QA Plan to verify establishment of QA requirements, and
later to verify proper implementation of the QA Plan. Based on the audit samples taken, the
EPA determined that LANL had properly established and implemented a QA program for its
waste characterization. The other waste generator sites required EPA audits of their individual
QA programs before the EPA could allow them to send waste to the WIPP.

After the EPA approved the CCA, the agency conducted periodic audits at the four approved
facilities to verify continued compliance. The EPA also began to audit other facilities that had
not been ready to perform work at the time of the CCA.

22.4 Changes in the CRA-2004

The 2004 Compliance Recertification Application (CRA-2004) (U.S. DOE 2004a), Chapter 5.0,
like the CCA, Chapter 5.0, discussed the QA programs for the WIPP. The DOE extensively
revised the CRA-2004, Chapter 5.0 to make it clearly match the structure of the NQA standards
and to update information. Changes to the QA portions of the CRA-2004 reflected a maturing
and expansion of the CBFO QA program since the CCA. The QA programs that were new at the
time of the CCA had increased their effectiveness over time. Between 1998 and 2004, new
waste generator sites were added, thus adding more QA programs.

The QA document that establishes the NQA standards for the WIPP is the CBFO Quality
Assurance Program Document (QAPD). As in the CCA, Appendix QAPD-2004 contained the
current QAPD at the time. The DOE revised the QAPD between the CCA and the CRA-2004 to
more clearly establish each of the applicable NQA elements and to update the DOE
organizational structure. Appendices PEER-2004 and AUD-2004 were also updated to include
peer reviews and audits performed since the CCA.
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22.5 EPA'’s Evaluation of Compliance for the 2004 Recertification

The EPA’s Recertification Decision was published in Federal Register vol. 71 (2006), pp.
18010-021 (U.S. EPA 2006a), “40 CFR Part 194 [EPA-HQ-OAR-2004-0025; FRL-8055-1]
Criteria for the Certification and Recertification of the Waste Isolation Pilot Plant’s Compliance
with the Disposal Regulations: Recertification Decision.” Detailed technical evaluation of the
CRA-2004, Chapter 5.0, Quality Assurance, was provided in Compliance Application Review
Document (CARD) 22 (U.S. EPA 2006b). The following is a summary of the EPA’s evaluation
of compliance with section 194.22 (CRA-2004, Chapter 5.0, and Appendices PEER-2004 and
AUD-2004), as contained in the EPA documents mentioned above.

22.5.1 NQA Standards

The CRA-2004 provided information on the DOE’s implementation of the NQA standards.
ASME NQA-1-1989 (ASME 1989) requirements were addressed in the CRA-2004, Chapter 5.0,
Sections 5.3.1 through 5.3.19. ASME NQA-2a-1990 addenda part 2.7 (ASME 1990a) was
addressed in the CRA-2004, Chapter 5.0, Section 5.3.20. ASME NQA-3-1989 (ASME 1990b)
was addressed in the CRA-2004, Chapter 5.0, Sections 5.3.21, 5.3.22, and 5.3.23 (Docket A-93-
02 Items V-A-1 and V-B-2).

The CBFO QA document that implemented the NQA standards, the QAPD, was provided in
Appendix QAPD-2004. Since the CCA, the EPA periodically audited the QAPD to verify the
continued proper establishment of the NQA standards.

The EPA found that the CBFO QAPD (Appendix QAPD-2004) properly established the
applicable elements of the NQA standards invoked under section 194.22 for items and activities
important to the long-term isolation of TRU waste.

22.5.2 Audits of QA Plan Implementation

The CRA-2004 provided information on internal and external auditing of the implementation of
the CBFO QAPD in the CRA-2004, Chapter 5.0, Sections 5.3.19 and 5.7. The CRA-2004,
Chapter 5.0, Section 5.7 described the CBFO audit process that covered internal and external
audits, audit schedules, and audit team leader qualification requirements. Appendix AUD-2004,
Table AUD-10, provided a summary of audits conducted on the CBFO QAPD.

The EPA determined that the CRA-2004 provided references to general and auditable
information regarding internal and external audits to verify proper implementation of the CBFO
QAPD. Further, the EPA conducted periodic audits since the CCA to verify the proper
implementation of the CBFO QAPD.

22.5.3 Audits of QA Programs at Lower-Tier Organizations

The CRA-2004, Chapter 5.0, Section 5.3.19 addressed internal and external auditing of the
CBFO QAPD as a requirement of NQA-1-1989, and the CRA-2004, Chapter 5.0, Section 5.7
described the CBFO audit process that covers internal and external audits, audit schedules, and
audit team leader qualification requirements. An audit history of assessments of TRU waste
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generator sites and suppliers performing quality-affecting work between 1999 and 2003 is
located in Appendix AUD-2004, Tables AUD-1 through AUD-11. All audits were assigned an
audit number, which allowed traceability.

Audited suppliers included the CBFO Technical Assistance Contractor, Argonne National
Laboratory (ANL) — East, Battelle Columbus Laboratories, Mobile Characterization Services,
LLC, and the Carlsbad Environmental Monitoring and Research Center.

The EPA found that the CRA-2004 contained general and auditable information describing an
active CBFO auditing program of lower-tier and supplier organizations. Further, the EPA had
conducted periodic audits since the CCA to verify the proper execution of QA programs at the
lower-tier organizations.

22.5.4 NUREG-1297 for Peer Reviews

U. S. Nuclear Regulatory Commission NUREG-1297 (NRC 1988) provides guidance on the
definitions of peer reviews, the area for which peer review is appropriate, the acceptability of
peers, and the conduct and documentation of peer reviews. The CBFO peer review process was
outlined in the CRA-2004, Chapter 9.0, Section 9.2, which is broken into Sections 9.2.1 through
9.2.8 that generally mirror the topics in NUREG-1297 (NRC 1988. The remainder of the CRA-
2004, Chapter 9.0 discussed the results of peer reviews conducted prior to 2004.

CBFO Management Procedure (MP) 10.5 defines the process for conducting peer reviews for
compliance with the requirements of NUREG-1297(NRC 1988. The EPA evaluated MP 10.5
and its description in the CRA-2004, Chapter 9.0, Sections 9.2.1 through 9.2.8, and found it to be
acceptable.

22.5.5 Assessments of Data Quality Characteristics

The CRA-2004 provided information that described how all data used to support the compliance
application were assessed for accuracy, precision, representativeness, completeness, and
comparability.

The DOE applied the data quality characteristics to tasks involving the quantification of specific
constituents in an environmental medium through sampling and analysis, and applied these data
quality characteristics to activities such as the determination of the presence or absence of
constituents within TRU waste streams. In these cases, the performance measurement is the
concentration of the constituent of interest. Data quality measures are found in the CRA-2004,
Chapter 5.0, Section 5.3.22.

The EPA found that the CRA-2004 provided information that describes how all data used to
support the compliance application were assessed for their quality characteristics.

22.5.6 Data Quialifications

The CRA-2004, Chapter 5.0, Section 5.3.23 provided information on how all data were qualified
for use in the demonstration of compliance by applying one or more of five methods. Audits
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were conducted to verify that data not qualified by one of these methods were not used for
demonstrating compliance. The EPA found that the CRA-2004 provided information describing
how all data used to support the compliance application were qualified.

Based on a review and evaluation of the CRA-2004 and supplemental information provided by
the DOE, the EPA determined that the DOE continued to comply with the requirements of
section 194.22.

22.6 Changes or New Information Between the CRA-2004 and the CRA-2009
(Previously: Changes or New Information Since the 2004 Recertification)

Changes between the CRA-2004 and CRA-2009 (U.S. DOE 2009a) reflected maturation and
expansion of the CBFO QA program since the CCA. The QA programs that were new at the
time of the CCA had increased their effectiveness over time. As was the case between the CCA
and CRA-2004, new waste generator sites were added between the CRA-2004 and CRA-2009,
thus adding more QA programs.

The QA document that establishes the NQA standards for the WIPP is the QAPD. Appendix
QAPD-2009, as in the CRA-2004, contained the current QAPD at the time. The DOE revised
the QAPD between the CRA-2004 and the CRA-2009 to more clearly establish each of the
applicable NQA elements and to update the DOE organizational structure. Appendix AUD-2009
was updated to identify the audits performed since the CRA-2004.

22.6.1 Changes to the QAPD

Changes to the QAPD between CRA-2004 and CRA-2009, as noted in the revision histories, are
summarized below. Document citations were added to include remote-handled transuranic (RH-
TRU) waste packaging. The detailed changes were incorporated within the document.

In October 2004, Revision 6 of the QAPD (U.S. DOE 2004b) implemented the restructured
CBFO organization.

In July 2005, changes implemented in Revision 7 of the QAPD (U.S. DOE 2005) were the direct
result of DOE Headquarters (DOE EM 3-2) comments relative to compliance with DOE Order
414.1B.

The changes implemented in Revision 8 of the QAPD (U.S. DOE 2006), effective November
2006, were made to address 13 minor findings and 1 concern from an EPA inspection of the
CBFO QA program. Document citations were added to include RH-TRU waste packaging. The
exemption of National Environmental Policy Act-related software from the requirements of the
QAPD was deleted. The applicability of software QA to safety software was clarified. Editorial
changes related to the June 26, 2006, reorganization of the CBFO were also incorporated.

In December 2007, Revision 9 of the QAPD (U.S. DOE 2007) clarified that reliance on

administrative controls alone is not sufficient for differentiating between waste that is acceptable
for shipment to the WIPP and waste that does not meet the WIPP waste acceptance criteria. The
classification of conditions adverse to quality related to the Hazardous Waste Facility Permit was
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also clarified. The language regarding reporting nonconformances was revised to comply with
the November 16, 2006, Permit Modification. The requirements for records disposition were
revised to comply with the Class 1 Permit Modification that took effect on September 13, 2007.
22.6.2 Changes to CBFO/DOE Procedures

The following CBFO procedures were revised between the CRA-2004 and CRA-2009:

e MP 1.2, Selection of Quality Levels

e MP 3.1, Corrective Action Reports

e MP 4.1, Preparation and Maintenance of CBFO Procedures

e MP 4.2, Document Review

e MP 4.4, Document Preparation and Control

e MP 4.10, Processing of TRU Waste Site Documents

e MP 5.2, TRU Waste Site Certification/Recertification

e MP 7.1, QA Requirements for Procurement of Services

e MP 9.1, Management Assessments

e Team Procedure (TP) 10.1, Qualification of Audit Personnel and Certification of Lead
Auditors

e MP 10.2, Surveillances

e MP 10.3, Audits

e MP 10.5, Peer Review

e TP 10.7, Operational Assessments

The following CBFO procedures were added between the CRA-2004 and CRA-2009:
e MP 3.2, Trend Identification and Reporting (changed from a TP to an MP)

e MP 3.4, CBFO Manager Actions upon Notification of Potential Noncompliant Waste
Identified During the Waste Confirmation Process

e TP 3.3, Protocol for CBFO Observers at Baseline Inspections

e MP 4.11, Safety Basis Review Procedure
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e MP 4.12, National Environmental Policy Act Compliance

e MP 4.14, Review of Acceptable Knowledge Sufficiency Determination Requests
e MP 5.4, Orders Compliance Program Implementation

The following procedure was inactivated:

e MP 2.1, Personnel Qualification and Training

22.6.3 Updated List of Waste Generator Sites Certified under the QA
Program

The contact-handled TRU waste generator sites certified between the CRA-2004 and CRA-2009
under the QA program included:

e LANL Central Characterization Project (LANL/CCP)
e Hanford-Richland (RL/CCP)

e |daho National Laboratory (INL/CCP)

e Savannah River Site (SRS/CCP)

e Advanced Mixed Waste Treatment Project (AMWTP)
e Oak Ridge National Laboratory (ORNL/CCP)

Between the CRA-2004 and the CRA-2009, two RH-TRU waste generator sites, INL/CCP and
ANL/CCP, were certified (see CRA-2009, Section 8, Approval Process of Waste Shipment from
Waste Generator Sites for Disposal at the WIPP).Four peer reviews were conducted between the
CRA-2004 and the CRA-2009 (see Section 27, Peer Review). A listing of audits and
surveillances performed by CBFO can be found in Appendix AUD-2009.

The changes identified to the QAPD and its implementing procedures represented normal
evolution and improvement in the CBFO QA program. The CBFO QA program was effectively
managed and maintained as demonstrated through CBFO audits and surveillances (see Appendix
AUD-2009), and met the provisions of section 194.22.

22.7 EPA’s Evaluation of Compliance for the 2009 Recertification

The EPA’s Recertification Decision was published in Federal Register vol. 75 (2010), pp.
70584-595 (U.S. EPA 2010a), as “40 CFR Part 194 [EPA-HQ-OAR-2009-0330; FRL-9227-
4], Criteria for the Certification and Recertification of the Waste Isolation Pilot Plant’s
Compliance with the Disposal Regulations: Recertification Decision.” Detailed technical
evaluation of the CRA-2009, Section 22, Quality Assurance, was provided in CARD 22 (U.S.
EPA 2010b). The following is a summary of the EPA’s evaluation of compliance with section
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194.22 (CRA-2009, Section 22, and Appendices AUD-2009 and QAPD-2009) as contained in
the EPA documents mentioned above.

22.7.1 NQA Standards

The CRA-2009 provided information on the DOE’s implementation of the NQA standards.
ASME NQA-1-1989 (ASME 1989), ASME NQA-2a-1990 addenda part 2 (ASME 1990a), and
ASME NQA-3-1989 (ASME 1990b) requirements were addressed in Appendix QAPD-2009.

The DOE QA document that implemented the NQA standards, the QAPD, was provided in
Appendix QAPD-2009. Since the CCA, the EPA periodically audited the QAPD to verify the
continued proper establishment of the NQA standards.

The EPA found that the CBFO QAPD (Appendix QAPD-2009) properly established the
applicable elements of the NQA standards invoked under section 194.22 for items and activities
important to the long-term isolation of TRU waste.

22.7.2 Audits of QA Plan Implementation

The CRA-2009 provided information on internal and external auditing of the implementation of
the CBFO QAPD in Appendix AUD-2009. Appendix QAPD-2009, Section QAPD-4.2.2
described the CBFO audit process that covered internal and external audits, audit schedules, and
audit team leader requirements. Appendix AUD-2009 provided a summary of audits conducted
on the CBFO QAPD. The EPA determined that the CRA-2009 provided references to general
and auditable information regarding internal and external audits to verify proper implementation
of the CBFO QAPD. Further, the EPA conducted periodic audits since the CRA-2004 to verify
the proper implementation of the CBFO QAPD.

22.7.3 Audits of QA Programs at Lower-Tier Organizations

Appendix QAPD-2009, Section QAPD-4.2.2 addressed internal and external auditing of the
CBFO QAPD as a requirement of NQA-1-1989, and described the CBFO audit process. An
audit history of assessments of TRU waste generator sites and suppliers performing quality-
affecting work between 2003 and 2008 were located in Appendix AUD-2009. All audits were
assigned an audit number, which allowed traceability.

Audited suppliers included the Carlsbad Environmental Monitoring and Research Center,
Environmental Resource Associates, L&M Technologies (project records services), and Portage
Environmental, Inc.

The EPA found that the CRA-2009 contained general and auditable information describing an
active auditing program by the CBFO of lower-tier and supplier organizations. Further, the EPA
conducted periodic audits since the CRA-2004 to verify the proper execution of QA programs at
the lower-tier organizations.
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22.7.4 NUREG-1297 for Peer Reviews

U. S. Nuclear Regulatory Commission NUREG-1297 (NRC 1988) provides guidance on the
definitions of peer reviews, the area for which peer review is appropriate, the acceptability of
peers, and the conduct and documentation of peer reviews. The CBFO peer review process was
outlined in the CRA-2009, Section 27.0, which also documented the results of peer reviews
conducted since the CRA-2004.

CBFO MP 10.5 defines the process for conducting peer reviews for compliance with the
requirements of NUREG-1297 (NRC 1988. The EPA evaluated MP 10.5 and its description in
the CRA-2009, Section 27.0, and found it to be acceptable.

22.7.5 Assessments of Data Quality Characteristics

The CRA-2009 provided information that described how all data used to support the compliance
application were assessed for accuracy, precision, representativeness, completeness, and
comparability.

The DOE applied the data quality characteristics to tasks involving the quantification of specific
constituents in an environmental medium through sampling and analysis. The DOE also applied
these data quality characteristics to activities such as the determination of the presence or
absence of constituents within TRU waste streams. In these cases, the performance
measurement is the concentration of the constituent of interest. Data quality measures were
found in Appendix QAPD-2009, Section QAPD-6.3.

The EPA found that the CRA-2009 provided information that described how all data used to
support the compliance application were assessed for their quality characteristics.

22.7.6 Data Quialifications

Appendix QAPD-2009, Section QAPD-6.3 provided information on how all data were qualified
for use in the demonstration of compliance by applying one or more of five methods. Audits
were conducted to verify that data not qualified by one of these methods were not used for
demonstrating compliance. The EPA found that the CRA-2009 provided information describing
how all data used to support the compliance application have been qualified.

Based on a review and evaluation of the CRA-2009, the EPA determined that the DOE continued
to comply with the requirements of section 194.22 (U.S. EPA 2010a; U.S. EPA 2010b).

22.8 Changes or New Information Since the CRA-2009
Changes to the QAPD since the CRA-2009, additions and changes to the CBFO implementing

procedures, and an updated list of waste generator sites certified as of the CRA-2009 under the
QA program are described in this section.

DOE/WIPP-14-3503 22-10 Section 22-2014



11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28

Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

22.8.1 Changes to QAPD
Two revisions to the QAPD occurred since the CRA-2009, as summarized below.
In April 2009, Revision 10 of the QAPD (U.S. DOE 2009b) addressed the following:

e CBFO Corrective Action Report 08-026 regarding the adequacy of the test control
requirements as stated in Revision 9 of the QAPD

e Requirements for the use of administrative controls to differentiate waste that is acceptable
for shipment to the WIPP to address “as low as reasonably achievable” considerations for
remote-handled waste

e Editorial revisions to the reference document sections to address changes to documents since
the last revision of the QAPD

e Minor clarifications in response to comments during CBFO internal review and to address a
recent reorganization of CBFO

In May 2010, Revision 11 of the QAPD (U.S. DOE 2011) addressed the April 1, 2010, WIPP

Hazardous Waste Facility Permit modification for the time allowed for reporting
nonconformances to data quality objectives first identified at the Site Project Manager level.

22.8.2 Changes to DOE/CBFO Procedures

The following CBFO procedures were added since the CRA-2009:
e MP 2.2, Lessons Learned

e MP 5.5, CBFO Telework Requirements

e MP 5.6, Subcontract Consent Reviews

e MP 5.7, CBFO Injury/lliness Reporting

e TP 9.2, CBFO Work Control Oversight

e MP 10.7, CBFO Oversight Evaluation

The following CBFO procedures were revised since the CRA-2009:
e MP 1.2, Selection of Quality Levels

e MP 3.1, Corrective Action Reports

e MP 3.4, CBFO Manager Actions Upon Notification of Potential Noncompliant Waste

Identified During The Waste Confirmation Process
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MP 4.1, Preparation and Maintenance of CBFO Procedures

MP 4.2, Document Review

MP 4.4, Document Preparation and Control

MP 4.5, Generating, Receiving, Storing, and Controlling Active CBFO Program Records
MP 4.6, Records Filing, Inventorying, Scheduling, and Dispositioning

MP 4.7, Disposal of Nonpermanent Records

MP 4.8, Records Transfer and Retrieval

MP 4.9, Quality Assurance Records

MP 4.11, Safety Basis Review Procedure

MP 4.12, National Environmental Policy Act Compliance

MP 4.14, CBFO Review of Acceptable Knowledge Sufficiency Determination Requests
MP 5.1, Approval of Contractor-Generated Confirmation Data Packages

MP 5.2, TRU Waste Site Certification/Recertification

MP 5.4, Directives Compliance Program

MP 9.1, Management Assessments

MP 10.3, Audits

The following procedures have been cancelled since the CRA-2009:

OP 10.3, Operational Evaluations

TP 10.7, Operational Evaluations

22.8.3 Updated List of Waste Generator Sites Certified under the QA

Program

The TRU waste sites approved by the EPA to ship contact-handled TRU waste to the WIPP in
accordance with the requirements of section 194.8 since CRA-2009 are as follows: Advanced
Mixed Waste Treatment Project, RL/CCP, INL/CCP, LANL/CCP, ORNL/CCP and SRS/CCP.

Since the CRA-2009, suspension of CH waste characterization activities occurred at ORNL/CCP

and RL/CCP.
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The TRU waste sites approved by the EPA to ship RH-TRU waste to the WIPP in accordance
with the requirements of section 194.8 since CRA-2009 are as follows: ANL/CCP, Bettis Atomic
Power Laboratory (BAPL/CCP), General Electric Vallecitos Nuclear Center (GEVNC)/CCP,
INL/CCP, ORNL/CCP and SRS/CCP. Since the CRA-2009, suspension of RH waste
characterization activities occurred at the following sites: BAPL/CCP, GEVNC/CCP, RL/CCP,
and ORNL/CCP.

A listing of audits and surveillances performed by CBFO can be found in Appendix AUD-2014.

The results of audits and surveillances performed by CBFO concluded that the DOE continues to
comply with all the requirements of section 194.22.

The changes identified to the QAPD and its implementing procedures represent normal evolution
and improvement in the CBFO QA program. The current CBFO QA program is effectively
managed and maintained as demonstrated by the CBFO audit and surveillance program (see
Appendix AUD-2014), and meets the provisions of section 194.22.
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DOE/WIPP 14-3503 23-vii Section 23-2014



Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

VVP Verification and Validation Plan
WIPP Waste Isolation Pilot Plant

DOE/WIPP 14-3503 23-viii Section 23-2014



Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

This page intentionally left blank.

DOE/WIPP 14-3503 23-ix Section 23-2014



(o)

Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

23.0 Models and Computer Codes (40 CFR § 194.23)

23.1 Requirements

§ 194.23 Models and Computer Codes

(a) Any compliance application shall include:

(1) A description of the conceptual models and scenario construction used to support any compliance
application.

(2) A description of plausible, alternative conceptual model(s) seriously considered but not used to support such
application, and an explanation of the reason(s) why such model(s) was not deemed to accurately portray
performance of the disposal system.

(3) Documentation that:

(i) Conceptual models and scenarios reasonably represent possible future states of the disposal system.

(i1) Mathematical models incorporate equations and boundary conditions which reasonably represent the
mathematical formulation of the conceptual models.

(ii1) Numerical models provide numerical schemes which enable the mathematical models to obtain stable
solutions.

(iv) Computer models accurately implement the numerical models; i.e., computer codes are free of coding
errors and produce stable solutions.

(v) Conceptual models have undergone peer review according to §194.27.

(b) Computer codes used to support any compliance application shall be documented in a manner that complies
with the requirements of ASME NQA-2a-1990 addenda, part 2.7, to ASME NQA-2-1989 edition.

(¢c) Documentation of all models and computer codes included as part of a compliance application performance
assessment calculation shall be provided. Such documentation shall include, but shall not be limited to:

(1) Descriptions of the theoretical backgrounds of each model and the method of analysis or assessment.

(2) General descriptions of the models; discussions of the limits of applicability of each model; detailed
instructions for executing the computer codes, including hardware and software requirements, input and output
formats with explanations of each input and output variable and parameter (e.g., parameter name and units); listing
of input and output files from a sample computer run; and reports on code verification, bench marking, validation,
and quality assurance procedures.

(3) Detailed descriptions of the structure of the computer codes and complete listings of the source codes.

(4) Detailed descriptions of data collection procedures, data reduction and analysis, and code input parameter
development.

(5) Any necessary licenses;

(6) An explanation of the manner in which models and computer codes incorporate the effects of parameter
correlation.

(d) The Administrator or the Administrator’s authorized representative may verify the results of computer
simulations used to support any compliance application by performing independent simulations. Data files, source
codes, executable versions of computer software for each model, other material or information needed to permit the
Administrator or the Administrator’s authorized representative to perform independent simulations, and to access
necessary hardware to perform such simulations, shall be provided within 30 calendar days of a request by the
Administrator or the Administrator’s authorized representative.

23.2 40 CFR §194.23(a)(1)
23.2.1 Background

The criteria in 40 CFR § 194.23(a)(1) (U.S. EPA 1996) requires descriptions of the conceptual
models and scenario construction used to demonstrate compliance.

DOE/WIPP 14-3503 23-1 Section 23-2014
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23.2.2 1998 Certification Decision

To meet the requirements for section 194.23(a)(1), the U.S. Environmental Protection Agency
(EPA) expected the U.S. Department of Energy (DOE) to include a complete, clear, and logical
description of each conceptual model used to demonstrate compliance in the application.
Documentation of the conceptual models was expected to describe site characteristics and
processes active at the site (e.g., gas generation or creep closure of the Salado Formation salt).
The conceptual models were to consider both natural and engineered barriers. The DOE
developed 24 conceptual models to describe the Waste Isolation Pilot Plant (WIPP) disposal
system.

For the Compliance Certification Application (CCA) (U.S. DOE 1996), the EPA reviewed each
of the 24 conceptual models included in the CCA (see Table 23-1) using information contained
in the CCA, supplementary peer review panel reports, and supplementary information provided
to the EPA by the DOE in response to specific EPA comments. Upon the conclusion of the
conceptual model peer review, the panel stated, “With the exception of the Spallings Model
presented in the CCA (U.S. DOE 1996), which the Panel continues to find inadequate, all
remaining conceptual models have been determined to be adequate and all significant issues
regarding their adequacy have been resolved.” The peer review panel also stated, “Although
further refinement in understanding and predictive capability for spallings events would be
desirable as part of a new conceptual model, the Panel has determined that the additional
information presented by the DOE is sufficiently complete at this time to support a conclusion
that the spallings volumes used in the CCA are reasonable, and may actually overestimate the
actual waste volumes that would be expected to be released by the spallings process at the
WIPP” (Appendix PEER-2004, Section PEER-2004 1.1.5 and Section 4.0) (U.S. DOE 2004).
The EPA agreed with the peer review panel that all models, with the exception of spallings, were
considered adequate to represent future states of the repository. In the case of the spallings
model, the EPA considered the results adequate because the DOE showed in its additional
spallings modeling that the release of solid waste predicted by the performance assessment (PA)
spallings model overestimated releases by a factor of 10 or more (Sandia National Laboratories
and Carlsbad Area Office Technical Assistance Contractor 1997).

The EPA determined that the CCA and supporting documentation contained a complete and
accurate description of each conceptual model and the scenario construction methods used in PA.
The scenario construction descriptions included sufficient detail to explain the basis for selecting
some scenarios and rejecting others, and were adequate for use in the CCA PA calculations (U.S.
DOE 1996). The EPA found the DOE to be in compliance with the requirements of section
194.23(a)(1) (Compliance Application Review Document [CARD] 23, Section 1.4) (U.S. EPA
1998a).

A complete description of the EPA’s 1998 Certification Decision for section 194.23(a)(1) can be
obtained from CARD 23, Section 1.4 (U.S. EPA 1998a).
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Table 23-1. WIPP Conceptual Models

Conceptual Model Component
1 Disposal System Geometry® Salado Flow and Transport (F/T)
2 Culebra Hydrogeologyb Non-Salado F/T
3 Repository Fluid Flow Salado F/IT
4 Salado Salado F/T
5 Impure Halite Salado F/T
6 Salado Interbeds Salado F/T
7 Disturbed Rock Zone (DRZ) Salado F/T
8 Actinide Transport in the Salado Salado F/T
9 Units Above the Salado Non-Salado F/T
10 Transport of Dissolved Actinides in the Culebra Non-Salado F/T
11 Transport of Colloidal Actinides in the Culebra Non-Salado F/T
12 Exploration Boreholes Human Intrusion
13 Cuttings and Cavings Human Intrusion
14 Spallings Human Intrusion
15 Direct Brine Release Human Intrusion
16 Castile Formation and Brine Reservoir Human Intrusion
17 Multiple Intrusions Human Intrusion
18 Climate Change Non-Salado F/T
19 Creep Closure Salado F/T
20 Shafts and Shaft Seals Salado F/T
21 Gas Generation Salado F/T
22 Chemical Conditions Salado F/T
23 Dissolved Actinide Source Term Salado F/T
24 Colloidal Actinide Source Term Salado F/T

 Entries in bold were modified and peer reviewed for the CRA-2004 PA.
® Culebra Hydrogeology Model was peer reviewed in the CRA-2009 PABC (U.S. DOE 2009).

23.2.3 Changes in the CRA-2004

For the 2004 Compliance Recertification Application (CRA-2004), the DOE undertook an
extensive screening process to determine which features, events, and processes (FEPs) were still
applicable to the disposal system and which changes were appropriate. The DOE’s scenario
construction methods had not changed since the CCA. The DOE constructed two basic

scenarios, undisturbed performance and disturbed performance, which included drilling and
mining events (U.S. DOE 2004).

Although minor changes were made to the FEPs, the results of the reassessment did not impact

the original conceptual models or scenarios (Appendix PA-2004, Attachment SCR, and Chapter
6.0, Section 6.2.6) (U.S. DOE 2004). Hence, the 24 original conceptual models were maintained
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in the CRA-2004 PA to describe the WIPP disposal systems. The DOE did, however, modify
three conceptual models related to the Salado Formation modeling: Disposal System Geometry,
Repository Fluid Flow, and the Disturbed Rock Zone (DRZ) (U.S. DOE 2004). Furthermore, the
DOE developed a new spallings model for the CRA-2004 (U.S. DOE 2004). The 24 conceptual
models that were included in the CCA and the CRA-2004 are listed in Table 23-1. The four
conceptual models that were changed are noted in bold type.

23.2.4 EPA’s Evaluation of Compliance for the 2004 Recertification

The EPA’s review of the CRA-2004 for compliance with section 194.23(a)(1) focused on
changes to FEPs, conceptual models, scenarios, or models since the 1998 Certification Decision
(U.S. EPA 1998b). The CCA and CRA-2004 scenario construction process had not changed and
was based on screening decisions using a comprehensive list of FEPs developed for the Swedish
Nuclear Power Inspectorate (also known as SKI), and other WIPP-specific FEPs developed by
the DOE (CRA-2004, Chapter 6.0, Section 6.2.1, and the CCA, Chapter 6.0) (U.S. DOE 2004).
The DOE’s methods for addressing conceptual model development and scenario construction
had not changed since the CCA, and consisted primarily of identifying and screening processes
and events and combining them into scenarios. The EPA reviewed each of the steps used in this
process during its evaluation and review of changes since the CCA. The EPA reviewed the
DOE’s FEPs reevaluation and found the documentation to be adequate and the reasons for
changes to the FEPs reasonable (U.S. EPA 2006a).

During the CRA-2004 evaluation, the EPA paid particular attention to any FEP changes
concerning human intrusion scenarios related to mining and oil and gas drilling, such as fluid
injection and air drilling (U.S. EPA 2006b). As noted in U.S. EPA (2006b), some parameters,
such as drilling rate and other drilling-related values, had been updated since the CCA as a result
of continued activities in the Delaware Basin. The parameter changes did not have a detrimental
impact on the compliance determination, as exhibited by the results of the subsequent PA, the
CRA-2004 Performance Assessment Baseline Calculation (PABC) (U.S. EPA 2006¢c, Section
11.3). Drilling practices (such as injection techniques and air drilling) and mining activities have
not significantly changed since the CCA. Therefore, the EPA did not believe that the original
conclusions during the CCA needed to be modified for the CRA-2004.

In the EPA’s August 2002 Guidance Letter (Marcinowski 2002), the EPA instructed the DOE to
develop a new spallings model for the CRA-2004 PA. The new spallings model (Appendix PA-
2004, Attachment MASS-2004, Section 16.1.3) (U.S. DOE 2004) included three major elements:
consideration of multiphase flow processes in the intrusion borehole, consideration of
fluidization and transport of waste particulates from the intact waste mass to the intrusion
borehole, and a numerical solution for the coupled mechanical and hydrological response of the
waste as a porous medium. The new spallings model was peer reviewed in 2003 and found to be
adequate (CRA-2004, Chapter 9.0, Section 9.3.1.3.5, and Appendix PEER-2004, Section PEER-
2004 3.0) (U.S. DOE 2004). The EPA found the spallings model peer review to be adequate
((U.S. EPA 2006d), Section 5.0) and the new spallings model to be appropriate for use in the
CRA-2004 PA ((U.S. EPA 2006c¢), Section 10.3.1).

The DOE modified the Disposal System Geometry, Repository Fluid Flow, and DRZ conceptual
models to reflect new information on the Salado and to incorporate the EPA-mandated Option D
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panel closure design requirements. The DOE modified the BRAGFLO computational grid and
the computational grid for the direct brine release calculations to include the Option D panel
closure design requirements. The DOE also simplified the shaft in the BRAGFLO grid and
refined the BRAGFLO grid. These modified conceptual models were peer reviewed during 2002
and 2003 and found to be adequate (CRA-2004, Chapter 9.0, Section 9.3.1.3.4, and Appendix
PEER-2004, Section PEER-2004 2.0) (U.S. DOE 2004). The EPA found the changes to the
Salado Flow Conceptual Models to be adequate ((U.S. EPA 2006¢), Section 5.0). The EPA
determined that while these new models better reflected the knowledge of the disposal system,
the changes had little impact on the results of the PA ((U.S. EPA 2006¢), Section 12.0).

The EPA’s review found that the CRA-2004 and supplementary information contained a
complete and accurate description of each conceptual model that changed, and that
documentation of all conceptual models continued to adequately discuss site characteristics and
processes at the site. The EPA determined that the conceptual models continued to adequately
represent those characteristics, processes, and attributes of the WIPP disposal system affecting its
performance, and that the conceptual models considered both natural and engineered barriers.
The EPA found that the DOE considered conceptual models that continued to adequately
describe the future characteristics of the disposal system. The conceptual models continued to
reasonably describe the expected performance of the disposal system and incorporate reasonable
simplifying assumptions of the disposal system’s behavior. The EPA found that the
modifications to four of the conceptual models were reasonable and the related CRA-2004
documentation was complete (CARD 23, Section Recertification Decision 194.23(a)(1)) (U.S.
EPA 2006f).

Based on a review and evaluation of the CRA-2004 and supplemental information provided by
the DOE, the EPA determined that the DOE continued to comply with the requirements for
section 194.23(a)(1) (CARD 23, Section Recertification Decision 194.23(a)(1)) (U.S. EPA
2006f).

23.2.5 Changes or New Information Between the CRA-2004 and the CRA-
2009 (Previously: Changes or New Information Since the 2004
Recertification)

A reassessment of the FEPs was conducted for the CRA-2009 and the results are documented in
Appendix SCR-2009, Section SCR-1.0 (U.S. DOE 2009). Of the 235 FEPs considered for the
CRA-2004, 188 did not change, 35 were updated with new information, 10 were split into 20
similar but more descriptive FEPs, one screening argument was changed to correct errors
discovered during review, and one FEPs screening decision was changed (Appendix SCR-2009,
Table SCR-2) (U.S. DOE 2009).

No changes in the 24 conceptual models or scenario construction methodology resulted from the
FEPs reevaluation. However, because of new information, the Culebra Hydrogeology
conceptual model was modified, peer reviewed (U.S. EPA 2010b; Burgess et al. 2008), and used
in the CRA-2009 PABC (Kuhlman 2010).
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23.2.6 EPA’s Evaluation of Compliance for the 2009 Recertification

The EPA verified that no changes in the 24 conceptual models or scenario construction
methodology resulted from the CRA-2009 FEPs reevaluation (U.S. EPA 2010b). The DOE’s
scenario construction methodology had not changed since the CRA-2004 PA. The 24 conceptual
models included in the CCA and the CRA-2004 had not changed for the CRA-2009 (U.S. DOE
2009). These conceptual models are described in Section 23.1.2 and listed in Table 23-1.

One model was changed for the CRA-2009 PABC by incorporating new information derived
from new monitoring wells and well testing activities. The DOE modified the Culebra
Hydrogeology Conceptual Model by making the transmissivity fields (T-fields) more geology-
based. The EPA concluded that the DOE’s computational approach was basically the same as in
the CRA-2004, but the parameterization and some assumptions were changed and refined based
on new well and well testing data (Appendix TFIELD-2009, Section TFIELD-1.0; (Kuhlman
2010), Sections 2.0 and 3.0) (U.S. DOE 2009).

The EPA examined the DOE’s conceptual model peer review (Burgess et al. 2008) and model
implementation changes in developing the T-fields (Section 3.0(Kuhlman 2010)). The DOE
conducted new studies of Culebra hydrogeology, the results of which were summarized in
Beauheim (Beauheim 2008) and peer-reviewed by Burgess et al. (Burgess 2008). These results
were implemented in the generation of a new set of T-fields (Kuhlman 2010) that integrated
geologic, hydrologic, and geochemical data. The resulting implementation of the Culebra
conceptual model related the flow properties of the Culebra to geologic factors that can be
mapped with varying degrees of certainty over the model domain. The model provided a
statistical/stochastic basis for estimating hydrologic properties over the area of interest.
Geochemical observations were shown to be consistent with the conceptual model. The revised
Culebra Hydrology Conceptual Model was used in the CRA-2009 PABC.

The EPA’s review of the technical work leading to the model revisions is described in CARD 15,
Sections 15.2.4 and 15.2.5 (U.S. EPA 2010b). The EPA’s oversight of the Culebra
Hydrogeology Conceptual Model Peer review is discussed in CARD 27, Peer Review, Section
27.4.1 (U.S. EPA 2010b).

The EPA approved of the Culebra Hydrology Conceptual model revisions and concluded that the
CRA-2009 contained an adequate description of conceptual models and scenario construction
methods, and that conceptual model and scenario construction descriptions included sufficient
detail to explain the basis for selecting some scenarios and rejecting others (U.S. EPA 2010b).
Thus, the EPA determined that the DOE continued to demonstrate compliance with the
provisions of section 194.23(a)(1) (CARD 23, Section 23.1.7) (U.S. EPA 2010b).

23.2.7 Changes or New Information Since the CRA-2009

The DOE conducted an extensive FEPs reassessment for the CRA-2014 to determine which
FEPs were still applicable to the disposal system and which changes were appropriate. This
reassessment and the results are documented in Appendix SCR-2014, Section SCR-1.0 and
Section 32 (U.S. DOE 2014).
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No changes in the 24 conceptual models or scenario construction methodology resulted from the
FEPs reevaluation. However, several changes in the implementation of certain FEPs in PA have
occurred since the CRA-2009 and are included in the CRA-2014. These include the repository
planned changes (i.e., additional excavated area in the northern experimental area), parameter
updates (i.e., PBRINE, TAUFAIL, iron corrosion rate, and other parameters updates detailed in
Camphouse (Camphouse 2013b)), and refinements to PA implementation. The specific changes
since the CRA-2009 that are included in the CRA-2014, none of which constitute or result in
conceptual model changes, are detailed in Camphouse (Camphouse 2013a) and in Appendix PA-
2014 (U.S. DOE 2014).

Given that no changes or new information in description of conceptual models or scenario
construction methodology resulted from the FEPs reassessment or from the changes since the
CRA-2009, the DOE continues to demonstrate compliance with the provisions of section
194.23(a)(1).

23.3 40 CFR §194.23(a)(2)
23.3.1 Background

40 CFR § 194.23(a)(2) requires a description of those conceptual models that were identified or
developed while preparing the compliance application, but were determined not to be appropriate
for portraying disposal system performance. It also requires that the reasons for not using these
models be explained.

23.3.2 1998 Certification Decision

To meet the requirements of section 194.23(a)(2), the DOE described in the CCA the plausible
alternative conceptual models considered but not used and explained why these models were not
used (CCA Chapters 2.0, 9.0, and Appendix MASS) (U.S DOE 1996). Descriptions of the
rejected alternative models did not need to be as detailed as descriptions of the models actually
used in the CCA. The DOE also explained why these alternative models were not used to
describe the performance of the repository. The descriptions of the alternative models and
justifications for the conceptual model selections were summarized in Dials (Dials 1997), Table
1. The EPA reviewed the material on alternative conceptual models and the comments made by
the Conceptual Models Peer Review Panel on alternative models. The panel identified no
substantive issues regarding alternative models. The EPA found the DOE to be in compliance
with the requirements of section 194.23(a)(2) (CARD 23, Section 2.4) (U.S. EPA 1998a).

A complete description of the EPA’s 1998 Certification Decision for section 194.23(a)(2) can be
obtained from CARD 23, Section 2.4 (U.S. EPA 1998a).

23.3.3 Changes in the CRA-2004

As stated at the time of the CCA, the DOE’s position is that the basic elements of the conceptual
models used in the CCA have been developed over a number of years, as a result of continuing
analysis of alternatives and elimination of those alternative conceptual models found to be
unacceptable or inappropriate.
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In the CRA-2004, Chapter 2.0, Chapter 6.0, Section 6.4, and Chapter 9.0, Section 9.3.1, the DOE
described the conceptual models used to evaluate the WIPP’s performance. Since the CCA, the
DOE changed four conceptual models, developed a new spallings model for the CRA-2004, and
made minor changes to three other conceptual models (Disposal System Geometry, Repository
Fluid Flow, and DRZ). All of these models were peer reviewed as required by section 194.27.
The Spallings and Salado Flow Conceptual Models Peer Review Panels’ consideration of
alternative conceptual models for the four changed conceptual models is described in Appendix
PEER-2004, Sections PEER-2004 2.0 and PEER-2004 3.0 (U.S. DOE 2004).

23.3.4 EPA’s Evaluation of Compliance for the 2004 Recertification

The EPA reviewed the CRA-2004 documentation listed above and reevaluated the CCA
documentation. The EPA reviewed all aspects of the DOE’s work related to alternative
conceptual models to confirm that the DOE continued to comply with the requirements of
section 194.23(a)(2) (CARD 23, Section Evaluation of Compliance for Recertification
194.23(a)(2)) (U.S. EPA 2006f).

As part of its alternative model review, the EPA examined the CRA-2004 documentation to
determine if any other models had changed or if any new alternative models had been developed
since the CCA. The EPA also reexamined the CCA for alternative conceptual models seriously
considered in the CCA, as summarized in Dials (Dials 1997), Table 1, to determine if any of the
DOE’s original approach or justification had changed since the original certification. Based on
this review, the EPA determined that all alternative models had been appropriately considered by
the DOE and that the DOE continued to be in compliance with the requirements of section
194.23(a)(2) (CARD 23, Section Recertification Decision 194.23(a)(2)) (U.S. EPA 2006f).

Members of the public suggested that karst formation and processes may be a possible
alternative conceptual model for flow in the Rustler Formation. Karst may be defined as voids in
near-surface or subsurface rock created by water flowing when rock is dissolved. Public
comments included statements that karst could develop interconnected “underground rivers” that
may enhance the release of radioactive materials from the WIPP. Because of this comment, the
EPA required the DOE to perform a thorough reexamination of all historical data, information,
and reports by the DOE and others, to determine if karst features or development had been
missed during previous work done at the WIPP. The DOE’s findings are summarized in Lorenz
(Lorenz 2006a;Lorenz 2006b). The EPA also conducted a thorough reevaluation of karst and of
the work done during the CCA (U.S. EPA 2006g). The EPA’s reevaluation of historical evidence
and recent work by the DOE did not show even the remotest possibility of an “underground
river” near the WIPP, nor did it change the CCA conclusions. Therefore, the EPA believed karst
was not a viable alternative model at the WIPP. For a more complete discussion of the
reevaluation of karst, see CARD 14/15 (U.S. EPA 2006h) and Lorenz (Lorenz 2006a;Lorenz
2006b).

Based on a review and evaluation of the CRA-2004 and supplemental information provided by
the DOE, the EPA determined that the DOE continued to comply with the requirements of
section 194.23(a)(2) (CARD 23, Section Recertification Decision 194.23(a)(2)) (U.S. EPA
2006f).
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23.3.5 Changes or New Information Between the CRA-2004 and the CRA-
2009 (Previously: Changes or New Information Since the 2004
Recertification)

The implementation and parameterization of one of the 24 conceptual models was changed after
the CRA-2004 decision in March 2006. The computational implementation and parameterization
of the Culebra Hydrogeology Conceptual Model was changed between the CRA-2004 and CRA-
2009. No other alternative conceptual models were implemented for the CRA-2009 PA
calculations.

23.3.6 EPA’s Evaluation of Compliance for the 2009 Recertification

The EPA reviewed the DOE’s documentation for CRA-2009, namely Appendices PA-2009,
SCR-2009, and MASS-2009 (U.S. DOE 2009), and verified that only one of the 24 conceptual
models had been changed since CRA-2004, and that no new alternative conceptual models had
been considered in the CRA-2009. In 2007, as part of its continuous evaluation of alternative
conceptual models, the DOE proposed modifications that would affect two of the existing
conceptual models, Cuttings and Cavings and DRZ (Vugrin and Nemer 2007). It was
determined that since these proposed modifications would impact the conceptual models, an
independent technical peer review on the adequacy of the proposed changes to the approved
conceptual models should be performed in accordance with the requirements of section 194.27.
In October 2007, before the peer review was completed, the DOE decided to postpone the
consideration of the proposed modifications (see Section 27.7.3). The EPA verified that these
potential alternative conceptual models were never implemented in the CRA-2009 PA
calculations.

The Culebra Hydrogeology Conceptual Model Peer Review was performed in 2008 (Burgess et
al. 2008). This peer review evaluated changes to the computational implementation and
parameterization of the Culebra Hydrogeology Conceptual Model. The EPA examined the peer
review plan and the final peer review report for this model and found them to adequately fulfill
the requirements of section 194.27 and the U.S. Nuclear Regulatory Commission (U.S. NRC
1988). The EPA also observed the selection of the panel, the interaction of the peer review panel
with the DOE and Sandia National Laboratories (SNL), the actual performance of the peer
review panel members, and the documents produced during and as a result of the peer review
process (S. Cohen and Associates 2008). The EPA found the process to comply with
requirements of section 194.27 and the guidance in U.S. NRC (U. S. NRC 1988).

Once again, public comments suggested that karst processes may be an alternative model (see
U.S. EPA 2010b, Section 15.2.4 for the EPA’s review). Karst was considered and rejected as an
alternate conceptual model by the Culebra Hydrogeology Peer Review Panel (Burgess et al.
2008). The EPA likewise thoroughly reviewed all available data and determined that karst
processes are not active at the WIPP site and should not be included in the WIPP conceptual
models.

Based on a thorough review and evaluation of the CRA-2009 and supplemental information
provided by the DOE (Federal Document Management System (FDMS) Docket ID No. U.S.
EPA-HQ-OAR-2009-0330, Air Docket A-98-49), the EPA determined that the DOE continues to
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demonstrate compliance with the requirements of section 194.23(a)(2) (CARD 23, Section
23.2.7) (U.S. EPA 2010Db).

23.3.7 Changes or New Information Since the CRA-2009

The 24 conceptual models have not changed since the CRA-2009 recertification decision
following the changes to the Culebra Hydrogeology Conceptual Model implemented in the
CRA-2009 PABC. No new, plausible alternative conceptual models have been implemented or
considered by the DOE since the CRA-2009 and the CRA-2009 PABC (U.S. DOE 2009). The
implementation of the conceptual models has been modified to incorporate new parameters and
changes in parameter values as discussed here in Section 23.2.7. Hence, the DOE continues to
demonstrate compliance with the requirements for section 194.23(a)(2).

23.4 40 CFR §194.23(a)(3)
23.4.1 Background

40 CFR § 194.23(a)(3) includes provisions to ensure documentation of the basis for conceptual
models used in compliance applications. Specific requirements are for documentation that:

i.  Conceptual models and scenarios reasonably represent possible future states of the disposal
system.

ii. The equations and boundary conditions in a model reasonably represent the mathematical
basis of the conceptual model.

iii. Numerical schemes enable the mathematical models to obtain stable solutions.

iv. Computer models implement the numerical models, have no coding errors, and produce
stable solutions.

v. Peer review according to section 194.27 has been conducted on the conceptual models.

23.4.2 1998 Certification Decision

For the CCA, the DOE convened a Conceptual Models Peer Review Panel to review the 24
conceptual models used in PA (see Section 23.2.2). The EPA concurred with the panel’s findings
and found the DOE in compliance with the requirements of sections 194.23(a)(3)(i) and
194.23(a)(3)(v).

During the CCA, the EPA performed an independent review of the computer codes, focusing on
(1) whether mathematical models incorporated equations and boundary conditions that
reasonably represented the mathematical formulation of the conceptual models reviewed under
section 194.23(a)(1); (2) whether the numerical models provided numerical schemes that enabled
the mathematical models to obtain stable solutions; and (3) whether the computer codes were
properly implemented.
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The EPA independently reviewed the mathematical models and boundary conditions for the
following codes: CUTTINGS S, SECOFL2D, SECOTP2D, CCDFGF, PANEL, BRAGFLO,
NUTS, FMT, SANTOS, and GRASP-INV. The codes that used numerical solvers included
CUTTINGS S, SECOFL2D, SECOTP2D, PANEL, BRAGFLO, NUTS, and SANTOS. The
EPA concluded that the mathematical models incorporated equations that reasonably represented
the conceptual models.

A complete description of the EPA’s 1998 Certification Decision for section 194.23(a)(3) can be
obtained from CARD 23, Sections 4.4, 5.4, 6.4, and 7.4 (U.S. EPA 1998a).

23.4.3 Changes in the CRA-2004

23.4.3.1 Documentation

A description of the code documentation is given here for completeness and to aid in further
discussion.

e User’s Manual (UM)—describes the code’s purpose and function, mathematical governing
equations, model assumptions, the user’s interaction with the code, and the models and
methods employed by the code. The UM includes:

— The numerical solution strategy and computational sequence, including program
flowcharts and block diagrams.

— The relationship between the numerical strategy and the mathematical strategy (e.g., how
boundary or initial conditions are introduced).

— A clear explanation of model derivation. The derivation starts from generally accepted
principles and scientifically proven theories. The UM justifies each step in the derivation
and notes the introduction of assumptions and limitations. For empirical and semi-
empirical models, the documentation describes how experimental data are used to arrive
at the final form of the models. The UM clearly states the final mathematical form of the
model and its application in the computer code.

— Descriptions of any numerical method used in the model that go beyond simple algebra
(e.g., finite-difference, Simpson’s rule, cubic splines, Newton-Raphson Methods, and
Jacobian Methods). The UM explains the implementation of these methods in the
computer code in sufficient detail that an independent reviewer can understand them.

— The derivation of the numerical procedure from the mathematical component model. The
UM gives references for all numerical methods. It explains the final form of the
numerical model and its algorithms. Ifthe numerical model produces only an
intermediate result, such as terms in a large set of linear equations that are later solved by
another numerical model, then the UM explains how the model uses intermediate results.
The documentation also indicates those variables that are input to and output from the
component model.
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e Analysis Packages (APs)—contain detailed information on how the computer codes were
used in the PA, including code implementation approaches and justification of parameters
used. The DOE required each code to supply the following information relevant to section
194.23(c)(1) in its APs:

— Description of the overall nature and purpose of the general analysis performed by the
model. The APs describe the specific aspects of the analysis for which the model is used.
The APs discuss the input and output parameters for each model.

— The modeling information describing the components (e.g., unsaturated vs. saturated) and
their role in the overall modeling effort. The APs identify the contribution of each
component model to the complete solution of the problem and the linkages between the
component models. The documentation uses flowcharts and block diagrams to describe
the mathematical solution strategy for the PA.

The DOE continued to use five additional documents as secondary references for the CRA-2004:

e Requirements Document (RD)—identifies the computational requirements of the code (e.g.,
MODFLOW must be able to simulate groundwater flow under steady-state conditions).

e Verification and Validation Plan (VVP)—identifies tests and associated acceptance criteria
for the code and validation that all aspects of the code work properly together.

e Design Document (DD)—describes the major features of the software design: the theoretical
basis; the embodied mathematical model; control flow; control logic; data structures;
functionalities and interfaces of objects; components, functions, and subroutines used in the
software; and the allowed or prescribed ranges for data inputs and outputs in a manner that
can be implemented.

e Implementation Document (ID)—provides the information necessary to recreate the code
used in the PAs. Using this information, the computer user can reconstruct the code or install
it on an identical platform to that used in the PAs. The document includes the source code
listing, subroutine-call hierarchy, and code compilation information.

e Validation Document (VD)—summarizes the results of the testing activities prescribed in the
RD/VVP documents for the individual codes and provides evaluations based on those results.
The VD contains listings of sample input and output files from computer runs of each model.
The VD also contains reports on code verification, benchmarking, and validation, and
documents the results of the quality assurance procedures (QAPs).

23.4.3.2 Conceptual Models

Analogous to the original certification, all modified conceptual models used in the CRA-2004
PA were reviewed by conceptual model peer review panels. The peer review panels considered
whether a conceptual model represents possible future states of the disposal system. For each of
the four changed conceptual models in the CRA-2004 PA (see Section 23.2.3), the peer review
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panels approved the conceptual models considered (see Appendix PEER-2004, Sections PEER-
2004 2.0 and PEER-2004 3.0) (U.S. DOE 2004).

23.4.3.3 Mathematical Models

In the CRA-2004, the DOE consolidated computer code documentation of mathematical models
and initial and boundary conditions, primarily in the Appendix PA-2004, Section PA-4.0 (U.S.
DOE 2004). The DOE also discussed specific topics in Appendix PA-2004, and Attachments
PORSURF-2004, MASS-2004, SOTERM-2004, and TFIELD-2004 (U.S. DOE 2004). The
DOE documented each code’s characteristics in the UM and the other documents listed in
Section 23.4.3.1.

The mathematical models or initial or boundary conditions for the following codes did not
change after the CCA: SANTOS, BRAGFLO, FMT, NUTS, PANEL, and SECOTP2D. The
cuttings and cavings mathematical models in CUTTINGS S were not changed, but the spallings
mathematical models were replaced by the new DRSPALL code. Three new codes were
included in the EPA’s review for the CRA-2004: MODFLOW, PEST, and DRSPALL. See U.S.
EPA (20061 and 2006j) for more information on the code review conducted for the CRA-2004.

23.4.3.4 Numerical Models

Information used to evaluate the stability of the numerical schemes was provided in the VDs and
APs that the DOE prepared for each of the CRA-2004 PA computer codes. The DOE’s
evaluation of numerical schemes to ensure the stability of the numerical solutions included an
evaluation of the impact on previous analyses and any appropriate corrective actions to either the
computer code or the earlier analyses. Errors that qualified as conditions adverse to quality, such
as computer code stability problems, were controlled and resolved as described in the CRA-2004
Chapter 5.0, Section 5.3.20 (U.S. DOE 2004).

The DOE maintains a record of whether any of the codes experienced stability problems during
the PA calculations. This record is documented in the output for each code and notes the
convergence criteria and the number of numerical iterations required to reach convergence.
Convergence criteria, and the maximum number of iterations allowed to achieve convergence,
are set within various subroutines in the computer codes, where appropriate. The codes generate
messages if the mathematical solution algorithm does not converge within the user-specified
criteria (see the UM for each computer code). Problems are documented in the AP for each code.

23.4.3.5 Computer Codes

As in the CCA, to ensure that the DOE computer codes accurately implement the numerical
models and are free of coding errors, a number of QAPs were adopted (see the CRA-2004,
Chapter 5.0) (U.S. DOE 2004). The QAPs specify quality assurance (QA) requirements for each
step of the software development process (see CARD 22 (U.S. EPA 2006k) for a discussion of
the EPA’s review of the DOE QA program). This process involved four primary development
phases: (1) requirements, (2) design, (3) implementation, and (4) verification and validation
(CRA-2004, Chapter 5.0, Section 5.3.20, and Appendix QAPD-2004, Section 6.0) (U.S. DOE
2004). The objective of each phase is discussed below.
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The requirements phase consists of defining and documenting both the functional requirements
that the software must meet and the verification and validation activities that must be performed
to demonstrate that the computational requirements for the software are met. Two documents
are produced during this phase: the RD and the VVP, which, when combined, are called
RD/VVP. The RD contains the functional requirements that the proposed software must satisfy,
with specific requirements relating to the aspects of the system to be simulated with a particular
computer code. For example, groundwater flow through the Culebra Dolomite Member of the
Rustler (hereafter referred to as Culebra) is assumed to be steady through time. Therefore,
MODFLOW was required to demonstrate that the flow equation provided accurate solutions over
time under steady-state conditions. The VVP identifies tests and associated acceptance criteria
to ensure verification of each software development phase (i.e., that the portion of the code being
tested matches known solutions) and validation of the entire software baseline the first time the
computer code is placed under QA control (i.e., that all aspects of the code work together
properly). The RD documents what the PA computer codes do by listing the functional
requirements of each code. The VVP explains the various tests needed to show that the
computer code properly performed the functional requirements listed in the RD.

The design phase consists of developing and documenting the overall structure of the software
and the reduction of the overall software structure into descriptions of how the code works.
During this phase, the software structural design may necessitate modifying the RD and VVP.
The DD describes the theoretical model, the mathematical model, and the major components of
the software.

The implementation phase consists of developing source code using a programming language
(e.g., FORTRAN) or other form suitable for compilation or translation into executable computer
software. The design, as described in the DD, is used as the basis for the software development,
and it may need to be modified to reflect changes identified in the implementation phase. Two
documents are produced during this phase: the ID and the UM. The ID provides the source code
listing and describes the process performed to generate executable software, and the UM
provides information that assists the user in understanding and using the code.

The verification and validation phase consists of executing the functional test cases identified in
the VVP to demonstrate that the developed software meets the requirements defined for it in the
VVP. The tests demonstrate the capability of the software to produce valid results for problems
encompassing the range of permitted usage as defined by the UM. One document, the VD, is
produced during this phase. The VD documents the test case input and output files and evaluates
the results against the acceptance criteria in the VVP.

In the CCA, the DOE used these procedures and documents to show that the PA computer codes
calculated numerical models properly, were free of coding errors, and produced stable results.
The DOE used the same process and requirements for the CRA-2004 PA computer codes.

23.4.3.6 Peer Review
The DOE performed two peer reviews to support the CRA-2004 PA calculations. These peer

reviews evaluated the new spallings model and the minor changes made to the Disposal System
Geometry, Repository Fluid Flow, and DRZ conceptual models.
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The Spallings Conceptual Model Peer Review Report was performed from July 2003 to October
2003; the final report was published in October 2003 (Appendix PEER-2004, Section PEER-
2004-3.1.2) (U.S. DOE 2004). The new spallings model includes three major elements:
consideration of multiphase flow processes in the intrusion borehole, consideration of
fluidization and transport of waste particulates from the intact waste mass to the borehole, and a
numerical solution for the coupled mechanical and hydrological response of the waste as a
porous medium. The DOE developed a new numerical code, DRSPALL, to implement the new
spallings conceptual model that calculates the volume of WIPP solid waste that may undergo
material failure and be transported to the surface as a result of a drilling intrusion.

The Salado Flow Conceptual Models Peer Review was performed from April 2002 to March
2003; the final report was published in May 2003 (Appendix PEER-2004, Section PEER-2004-
2.1.3) (U.S. DOE 2004). This peer review evaluated changes made to three conceptual models
(Disposal System Geometry, Repository Fluid Flow, and DRZ) as a result of (1) new information
acquired after the original certification decision; or (2) changes to conceptual model assumptions
mandated by the EPA in the final CCA decision, such as the Option D panel closure condition.
The changes included: (1) modification of the computational grid to accommodate the new panel
closure requirement, (2) shaft simplification, and (3) refinement to the BRAGFLO grid.

The results of these peer reviews are discussed in Section 23.4.4.5.
23.4.4 EPA’s Evaluation of Compliance for the 2004 Recertification

23.4.4.1 Conceptual Models

As in the CCA, all conceptual models used in the CRA-2004 were approved by conceptual
model peer reviews that considered whether or not conceptual models represented possible
futures of the disposal system (see Section 23.2.4 for more discussion of the results of the CCA
conceptual model peer review). The EPA agreed with the peer review panels and therefore
found that the DOE continued to be in compliance with section 194.23(a)(3)(i) (CARD 23,
Section Recertification Decision 194.23(a)(3)) (U.S. EPA 2006f).

23.4.4.2 Mathematical Models

In the evaluation for recertification, the EPA evaluated each of the mathematical models for the
computer codes used in the CRA-2004 PA to determine if the governing equations (e.g., flow
and transport governing equations), process-related equations (e.g., the anhydrite fracture
model), and boundary conditions (e.g., no-flow boundary assumptions) included in each
mathematical model provided a reasonable representation of each conceptual model used in the
CRA-2004 PA. Appendix PA-2004, Section PA-4.0 (U.S. DOE 2004) and UMs and APs for
each code were the primary sources of information on the mathematical models employed in PA.
In general, mathematical formulations were adequately explained and reasonable. The DOE
adequately documented and described simplifications of conceptual models in the CRA-2004
PA. The EPA found that the DOE provided an adequate technical basis to support the
mathematical formulations (CARD 23, Section Recertification Decision 194.23(a)(3)) (U.S. EPA
2006f).
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The EPA also reevaluated the functional tests described in the VD for each computer code to
ensure that the DOE’s tests of the computer codes demonstrated that they performed as specified
in the RD. The EPA reviewed the testing of each code to verify that the DOE adequately tested
functional requirements listed for each computer code. This analysis and testing indicated that
equations and boundary conditions were properly incorporated into the mathematical models and
those boundary conditions were reasonable representations of how the conceptual models should
be implemented. The EPA found that the DOE continued to comply with section
194.23(a)(3)(i1) (U.S. EPA 2006c¢), Section 12.0, (U.S. EPA 2006j), Section 6.0, and (U.S. EPA
20061), Section 6.0) and CARD 23, Section Recertification Decision 194.23(a)(3) (U.S. EPA
2006f).

23.4.4.3 Numerical Models

For the CRA-2004, the EPA reviewed all relevant documentation on numerical models solution
schemes, which was primarily contained in the Appendix PA-2004 (U.S. DOE 2004), APs, and
supplementary information (e.g., UMs, VDs). The EPA also reviewed each code’s QA
documentation package for completeness and technical adequacy.

For the CRA-2004, the EPA reviewed the testing used to qualify each code for use in the CRA-
2004 PA. The EPA found that the DOE had adequately set the range of functional tests for each
code to verify that the code would perform as expected and provide reasonable results (see each
code’s VD for details of this testing). The EPA found that the DOE continued to comply with
the requirements of section 194.23(a)(3)(iii) (U.S. EPA 2006c), Section 12.0, (U.S. EPA 2006j),
Section 6.0 and (U.S. EPA2006i), Section 6.0) and CARD 23, Section Recertification Decision
194.23(a)(3) (U.S. EPA 2006f).

23.4.4.4 Computer Codes

The EPA reviewed all of the relevant documentation (UM, DD, RD, VVP, and VD) pertaining to
each of the major codes described above, as well as Appendix PA-2004 and associated
attachments (U.S. DOE 2004). Since the CCA, the EPA also periodically performed an
independent review of the DOE’s testing of each code to verify that results appeared accurate
and free of coding error (U.S. EPA 2006c;U.S. EPA 2006i;U.S.EPA 2006j). The EPA ultimately
found that each PA computer code produced results that showed continued compliance with this
requirement.

During its review, the EPA questioned whether SANTOS produced results that were an accurate
implementation of the numerical models and were free of coding errors (Cotsworth 2004).
Specifically, the EPA questioned whether SANTOS was properly tested for accuracy and
whether the average stress of less than 5 megapascals that SANTOS predicted for waste was
reasonable. In the DOE’s response (Detwiler 2004a), the DOE showed that a full functionality
test of SANTOS was performed as part of the code qualification and that the results of SANTOS
calculations were compared to the results of another computer code called SPECTROM-32.
These activities showed that SANTOS produced results that were adequate for the development
of porosity surfaces used in the CRA-2004 PA and was therefore accepted by the EPA ((U.S.
EPA 20061), Section 6.0).
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The DOE replaced the SECOFL2D flow code used in the CCA with the MODFLOW flow code.
The primary reasons given for the change are (1) that MODFLOW is well supported by a large
user base and is continuing to be developed, while SECOFL2D is not; (2) MODFLOW is
designed to operate on multiple computer platforms, while SECOFL2D was designed to work on
only the VAX/Alpha platforms; and (3) the new pilot point estimation code, PEST, was designed
to use only MODFLOW (Detwiler 2004b). The EPA determined that MODFLOW is a
reasonable replacement to SECOFL2D and that the MODFLOW/PEST T-field estimate
combination is a significant improvement over the SECOFL2D/GRASP-INV combination used
in the CCA (U.S. EPA 2006c).

The EPA was able to determine that the CRA-2004 PA computer codes continued to comply
with section 194.23(a)(3)(iv) (CARD 23, Section Recertification Decision 194.23(a)(3)) (U.S.
EPA 2006f).

23.4.4.5 Peer Review

The DOE performed two peer reviews to support the CRA-2004 PA calculations. The DOE
developed a new spallings model and made minor changes to the Disposal System Geometry,
Repository Fluid Flow, and DRZ models.

The EPA examined the peer review plan and the final peer review report for the Spallings
Conceptual Model Peer Review and found that they adequately fulfilled the requirements of
section 194.27 and U.S. NRC (U.S. NRC 1988). The EPA also observed the actual performance
of the peer review panel, the selection of the panel members, the interaction of the panel with the
DOE, and the documents produced during and as a result of the peer review. The EPA found the
process satisfied the requirements of section 194.27 and the guidance in U.S. NRC (U.S. NRC
1988) (U.S. EPA 2006d, Section 5.0).

The EPA examined the peer review plan and the final peer review report for the Salado Flow
Conceptual Models Peer Review and found that they adequately fulfilled the requirements of
section 194.27 and U.S. NRC (U.S. NRC 1988). The EPA also observed the actual performance
of the peer review panel members, the selection of the panel, the interaction of the peer review
panel with the DOE, and the documents produced during and as a result of the peer review. The
EPA found the process compatible with the requirements of section 194.27 and the guidance in
U.S. NRC (U.S. NRC 1988) ((U.S. EPA 2006¢), Section 5.0).

Based on a review and evaluation of the CRA-2004 and supplemental information provided by
the DOE, the EPA determined that the DOE continued to comply with the requirements of
section 194.23(a)(3)(v) (CARD 23, Section Recertification Decision 194.23(a)(3)) (U.S. EPA
2006f).
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23.4.5 Changes or New Information Between the CRA-2004 and the CRA-
2009 (Previously: Changes or New Information Since the 2004
Recertification)

23.4.5.1 Conceptual Models

All conceptual models used in the CRA-2009 PA were previously peer reviewed. No
modifications were made to the conceptual models from the 2006 recertification decision to the
CRA-2009. Thus, there was no new information provided in the CRA-2009, and the DOE
continued to demonstrate compliance with the provisions of section 194.23(a)(3)(i).

23.4.5.2 Mathematical Models

No changes were made in the methodology used to document mathematical models and initial
and boundary conditions from the CRA-2004. Discussion of the mathematical models and initial
and boundary conditions are found in Appendices PA-2009, PORSURF-2009, SOTERM-2009,
and TFIELD-2009 (U.S. DOE 2009). UMs and APs are also used to document mathematical
models and the initial and boundary conditions for the CRA-2009. Table 23-2 lists the APs for
the CRA-2009 PA.

Table 23-2. APs for the CRA-2009 PA

AP Reference
Parameters Kirchner 2008a; Fox 2008
Cuttings & Cavings Ismail 2008
Spallings Vugrin 2005; Ismail 2008
Direct Brine Release Clayton 2008
Actinide Mobilization Garner and Leigh 2005
Salado Flow Nemer and Clayton 2008
Salado Transport Ismail and Garner 2008
Culebra Flow Lowry and Kanney 2005
Culebra Transport Lowry and Kanney 2005
Normalized Release Dunagan 2008
Sensitivity Study Kirchner 2008b
Summary Clayton et al. 2008

No new codes were added to the WIPP PA since the CRA-2004 PABC. Two codes, BRAGFLO
and NUTS, were modified for the CRA-2009 PA. BRAGFLO was modified from version 5.0 to
version 6.0 to incorporate additional capabilities and flexibility (Nemer 2006). The UM (Nemer
2007a), RD/VVP (Nemer 2007b), ID (Nemer 2007¢), and VD (Nemer 2007d) were generated for
BRAGFLO version 6.0. NUTS version 2.05a had a time and date incompatibility with the
upgraded operating system (Gilkey 2006), and was modified to version 2.05¢c. The only
difference between version 2.05a and 2.05c is the change made to correct the time and date

DOE/WIPP 14-3503 23-18 Section 23-2014



[\

AN N kW

10
11
12
13

14

15
16
17
18
19
20

21

22
23
24
25

26

27
28
29
30
31

32
33

34
35

Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

incompatibility. As this was a minor code change, only the ID (Gilkey 2006) was updated and
no changes were made to the UM, RD/VVP, or VD.

The DOE continued to provide documentation that mathematical models incorporate equations
and boundary conditions that reasonably represent the mathematical formulation of the
conceptual models, and thus continued to demonstrate compliance with the provisions of section
194.23(a)(3)(ii).

23.4.5.3 Numerical Models

As in the CRA-2004, the information used to evaluate the stability of the numerical schemes was
provided in the VDs and APs that the DOE prepared for each of the CRA-2009 PA computer
codes. The DOE’s approach has not changed since the CRA-2004. Therefore, the DOE
continued to provide documentation that numerical models provide numerical schemes that
enable the mathematical models to obtain stable solutions and thus continued to demonstrate
compliance with the provisions of section 194.23(a)(3)(iii).

23.4.5.4 Computer Codes

As in the CRA-2004, the information used to show that the PA computer codes calculated
numerical models properly, were free of coding errors, and produced stable results was provided
in the RD/VVP and VD prepared for each of the CRA-2009 PA computer codes. Therefore, the
DOE continued to provide documentation that computer models accurately implement the
numerical models and thus, continued to demonstrate compliance with the provisions of section
194.23(a)(3)(iv).

23.4.5.5 Peer Review

No additional peer review results since the 2006 recertification decision were included in the
CRA-2009 PA calculations. Thus, there was no new information to provide in the CRA-2009,
and the DOE continued to demonstrate compliance with the provisions of section
194.23(a)(3)(v).

23.4.6 EPA’s Evaluation of Compliance for the 2009 Recertification

Based on a review and evaluation of CRA-2009 and supplemental information provided by the
DOE (FDMS Docket ID No. U.S. EPA-HQ-OAR-2009-0330, Air Docket A-98-49), the EPA
determined that the DOE continues to demonstrate compliance with the provisions of section
194.23(a)(3) (CARD 23, Section 23.3.7) (U.S. EPA 2010b). The following sections discuss the
EPA’s evaluation of compliance to each of the four provisions of section 194.23(a)(3).

23.4.6.1 Conceptual Models
As in the original CCA and CRA-2004, all conceptual models were approved by conceptual

model peer reviews that considered whether conceptual models reasonably represent possible
futures of the disposal system. The EPA agreed with the peer review results and determined that
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the DOE was in compliance with the provisions of section 194.23(a)(3)(i) (CARD 23, Section
23.3.6) (U.S. EPA 2010Db).

23.4.6.2 Mathematical Models

The EPA evaluated each of the mathematical models for the computer codes used in the CRA-
2009 PA to determine if the governing equations, process-related equations, and boundary
conditions included in each mathematical model provided a reasonable representation of each
conceptual model (U.S. EPA 2010). After thorough evaluation of the information in Appendix
PA-2009 (U.S. DOE 2009) and the BRAGFLO User’s Manual (Nemer 2007a), the EPA
determined that the mathematical formulations were adequately documented and explained, and
were reasonable (U.S. EPA 2010b). Thus, the EPA determined that the DOE continues to
adequately document and describe simplifications of conceptual models in the CRA-2009 PA,
and continues to provide an adequate technical basis to support the mathematical formulations
(U.S. EPA 2010Db).

The EPA also reevaluated the functional tests for the CRA-2009 PA computer codes, described
in the VD for each computer code, to ensure that the codes had not been changed and that the
DOE’s tests of the computer codes demonstrate that the codes continue to perform as specified in
the respective RDs. The EPA reviewed the testing of each code to verify that the DOE
adequately tested functional requirements listed for each computer code. This analysis and
testing indicated that equations and boundary conditions were properly incorporated into the
mathematical models and that boundary conditions were reasonable representations of how the
conceptual models should be implemented. The EPA determined that the DOE continued to
demonstrate compliance with the provisions of section 194.23(a)(3)(ii) (CARD 23, Section
23.3.6) (U.S. EPA 2010Db).

23.4.6.3 Numerical Models

The EPA reviewed all relevant documentation on numerical model solution schemes, which
were primarily contained in Appendix PA-2009 (U.S. DOE 2009), APs, and supplementary
information (e.g., UMs, VDs). The EPA also reviewed the QA documentation packages for each
code for completeness and technical adequacy (U.S. EPA 2010a).

The EPA reviewed the testing used to qualify each code for use in the CRA-2009 PA
calculations. The EPA determined that the DOE continues to (1) adequately set the range of
functional tests for each code to verify that the code will perform as expected and provide
reasonable results, and (2) provide documentation that numerical models provide numerical
schemes that enable the mathematical models to obtain stable solutions (U.S. EPA 2010b). The
EPA determined that the DOE continued to demonstrate compliance with the provisions of
section 194.23(a)(3)(iii) (CARD 23, Section 23.3.6) (U.S. EPA 2010b).

23.4.6.4 Computer Codes
The EPA reviewed all of the relevant documentation pertaining to each of the major codes used

in the CRA-2009 PA calculations (i.e., DD, RD, VVP and VD) and Appendix PA-2009 (U.S.
EPA 2010a). The EPA found that each performance assessment code produced results that show
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that the DOE continues to demonstrate compliance with the provisions of section
194.23(a)(3)(iv) (CARD 23, Section 23.3.6) (U.S. EPA 2010b).

23.4.6.5 Peer Review

There was no new peer review process information to provide in the CRA-2009. The EPA
determined that the DOE continued to demonstrate compliance with the provisions of section
194.23(a)(3)(v) (CARD 23, Section 23.3.6) (U.S. EPA 2010b).

23.4.7 Changes or New Information Since the CRA-2009

23.4.7.1 Conceptual Models

After the DOE submitted the CRA-2009 documentation (U.S. DOE 2009), the DOE revised the
Culebra Hydrogeology Conceptual Model by changing its implementation, and submitted the
results of the CRA-2009 PABC calculations. The process used to calculate Culebra
transmissivity fields used in the flow calculations was changed. The original CCA peer review
panel had determined that the Culebra Hydrogeology Conceptual Model did not establish a
strong correlation between the conceptual model and the numerical model used in PA
calculations (SCA 2008). The objective of the new implementation of the conceptual model for
the CRA-2009 PABC was to develop transmissivity fields for the Culebra that are: (a)
geologically based, (b) consistent with observed groundwater heads, (c) consistent with
groundwater responses in the Culebra pumping tests, and (d) consistent with water chemistry
data.

The changes to the process for deriving the transmissivity fields did not change the underlying
flow conceptual model or the mathematical formulations incorporated into the computer codes.
The inclusion of more pumping test data, additional pilot points, and geologic effects, represents
an implementation change, not a conceptual model change (Kuhlman 2010). The new Culebra
Hydrogeology Conceptual Model was peer reviewed and approved for use in PA calculations
(Burgess et al. 2008). Thus, the DOE continues to demonstrate compliance with the provisions of
section 194.23(a)(3)(1).

23.4.7.2 Mathematical Models

No changes were made in the methodology used to document mathematical models and initial
and boundary conditions from the CRA-2009. The only changes were updates to parameters and
the implementation of mathematical models using the new transmissivity field development
process (Burgess et al. 2008; Kuhlman 2010). Discussion of the mathematical models using the
new transmissivity field development process can be found in Appendix TFIELD-2014.
Discussion of the other models can be found in Appendices PA-2014, PORSURF-2014, and
SOTERM-2014. UMs and APs are also used to document mathematical models and the initial
and boundary conditions for the CRA-2014. The DOE continues to demonstrate compliance
with the provisions of section 194.23(a)(3)(ii).
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23.4.7.3 Numerical Models

As in the CRA-2004 and CRA-2009 PA calculations, the information used to evaluate the
stability of numerical schemes continues to be provided in the VDs and APs that the DOE
prepared for each of the CRA-2014 PA computer codes. The DOE’s approach has not changed
since the CRA-2004. Thus, the DOE remained in compliance with the provisions of section
194.23(a)(3)(iii).

23.4.7.4 Computer Codes

To show that the PA computer codes continued to be free of coding errors, produce stable
results, and implement the numerical models correctly, the DOE used the same computer code
development process and requirements for the CRA-2014 PA computer codes as was used in the
CRA-2004 and CRA-2009 PA calculations, which consisted of four primary development
phases: (1) requirements phase; (2) design phase; (3) implementation phase; and (4) software
verification and validation. This information is contained in the RD/VVP and VD prepared for
each of the codes used in the CRA-2014 PA calculations. On this basis, the DOE continued to
demonstrate compliance with the provisions of section 194.23(a)(3)(iv).

23.4.7.5 Peer Review

After the CRA-2009 PA, the DOE completed one peer review to support the CRA-2009 PABC
calculations. The DOE developed a new implementation and parameterization of the Culebra
Hydrogeology Conceptual Model that was included in the CRA-2009 PABC calculations.

The Culebra Hydrogeology Conceptual Model Peer Review was completed in 2008 (Burgess et
al. 2008). The peer review panel evaluated changes to the implementation and parameterization
of the Culebra Hydrogeology Conceptual Model. The EPA examined the peer review plan and
the final peer review report and found the process to adequately fulfill the requirements of
section 194.27 and U.S. NRC (U.S. NRC 1988) (U.S. EPA 2010b). The EPA also observed the
selection of the panel, the interaction of the panel with the DOE and SNL, the actual
performance of the peer review panel members, and the resulting documents. The EPA found the
peer review process to fulfill the requirements of section 194.27 and the guidance in U.S. NRC
(U.S. NRC 1988) (SCA 2008). Thus, the DOE continued to demonstrate compliance with the
provisions of section 194.23(a)(3)(v) (U.S. EPA 2010Db).

23.5 40 CFR § 194.23(b)
23.5.1 Background

40 CFR § 194.23(b) requires that computer codes be documented in accordance with an
appropriate quality assurance standard.

23.5.2 1998 Certification Decision

In the CCA, to meet the requirements of section 194.23(b), the DOE provided documentation of
compliance with quality assurance requirements of American Society of Mechanical Engineers
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(ASME) Nuclear Quality Assurance (NQA)-2a-1990 addenda, Part 2.7, to ASME NQA-2-1989
edition. This documentation included plans for QA software, software requirements
documentation, software design and implementation documentation, software verification and
validation documentation, and user documentation. Based on EPA audits and the CCA review,
the EPA found the DOE in compliance with the requirements of section 194.23(b).

A complete description of the EPA’s 1998 Certification Decision for section 194.23(b) can be
found in CARD 23, Section 8.4 (U.S. EPA 1998a).

23.5.3 Changes in the CRA-2004

The DOE QA program is described in U.S. DOE (2004), Chapter 5.0. Software QA is described
in U.S. DOE (2004), Chapter 5.0, Section 5.3.20. The DOE Carlsbad Field Office (CBFO)
Quality Assurance Program Document (QAPD), dated May 2003, is contained in Appendix
QAPD-2004 (U.S. DOE 2004). Section 6 of the QAPD incorporated the requirements of ASME
NQA-2a-1990 addenda, Part 2.7, to ASME NQA-2-1989 edition. See CARD 22 for further
discussion of the EPA’s review of the DOE’s approach to the QA requirements for computer
codes and models (U.S. EPA 2006k).

23.5.4 EPA’s Evaluation of Compliance for the 2004 Recertification

The EPA verified compliance with the requirements of section 194.22(a)(2)(iv) by reviewing
Section 6.0 of the CBFO QAPD and conducting periodic inspections of the SNL and Washington
TRU Solutions QA programs since the CCA decision. The DOE documentation included plan(s)
for software QA, software requirements documentation, software design and implementation
documentation, software verification and validation documentation, and user documentation.

The EPA found that the DOE’s QA requirements for computer codes used in the PA and
compliance assessment continued to be in agreement with those specified in section 194.22, and
that their code documentation was adequate. See CARD 22, Section Evaluation of Compliance
for Recertification (U.S. EPA 2006k), for further discussion of the EPA’s review.

Based on a review and evaluation of the CRA-2004 and supplemental information provided by
the DOE, the EPA determined that the DOE continued to comply with the requirements for
section 194.23(b) (CARD 23, Section Recertification Decision 194.23(b)) (U.S. EPA 2006f).

23.5.5 Changes or New Information Between the CRA-2004 and the CRA-
2009 (Previously: Changes or New Information Since the 2004
Recertification)

The DOE QA program and documentation standards for the computer codes used in PA
calculations did not change between the CRA-2004 and CRA-2009 decisions. Thus, no new
information on the DOE’s QA program was included in the CRA-2009. The DOE QA program,
as applied to the CRA-2009, was contained in Appendix QAPD-2009 (U.S. DOE 2009). The
DOE continued to demonstrate compliance with the provisions of section 194.23(b).
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23.5.6 EPA’s Evaluation of Compliance for the 2009 Recertification

The EPA verified that the DOE continued to comply with the requirements of section
194.22(a)(2)(iv) by reviewing Section 7.0 of the CBFO QAPD and conducting periodic
inspections of SNL and the Management and Operating Contractor QA programs since the CRA-
2004 CCA decision. The DOE’s documentation included plan(s) for software quality assurance,
software requirements documentation, software design and implementation documentation,
software verification and validation documentation, and user manual documentation. The EPA
determined that the DOE QA requirements for computer codes used in the CRA-2009 PA and
CRA-2009 PABC calculations and compliance assessment continued to be in agreement with
those specified in section 194.22, and that DOE code documentation is adequate (U.S. EPA
2010b). Thus, the EPA determined that the DOE continued to demonstrate compliance with the
provisions of section 194.23(b) (CARD 23, Section 23.4.8) (U.S. EPA 2010b).

23.5.7 Changes or New Information Since the CRA-2009

The documentation standards of the computer codes have not changed since the CRA-2004 and
CRA-2009 decisions. Thus, there is no new information on the DOE QA program to provide in
the CRA-2014. The DOE’s quality assurance program, as applied to the CRA-2014, is contained
in Appendix QAPD-2014. The DOE continues to demonstrate compliance with the provisions of
section 194.23(b).

23.6 40 CFR §194.23(c)(1)
23.6.1 Background

40 CFR § 194.23(c)(1) requires documentation of all models and computer codes, including
descriptions of the theoretical backgrounds and the method of analysis for each model.

23.6.2 1998 Certification Decision

In the CCA, the DOE provided documentation of all models and computer codes, including
descriptions of the theoretical backgrounds and the method of analysis for each model. The
EPA’s evaluation found that the CCA and supplementary information provided an adequate
description of the theoretical backgrounds and method of analysis for each model used in the
calculations. The DOE’s documentation of conceptual models, alternative conceptual models,
and the Conceptual Models Peer Review Panel is discussed in CARD 23, Sections 1.4, 2.4, and
7.4, respectively (U.S. EPA 1998a).

A complete description of the EPA’s 1998 Certification Decision for section 194.23(¢c)(1) can be
obtained from CARD 23, Section 9.4 (U.S. EPA 1998a).

23.6.3 Changes in the CRA-2004
Most of the major codes used for modeling the PA in the CRA-2004 had not changed since the

CCA. Codes added to the CRA-2004 PA since the CCA were MODFLOW, PEST, and
DRSPALL. Each of the CRA-2004 PA codes is documented in its own UM, AP, RD, VVP, DD,
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ID, and VD (see Section 23.4.3.1 for a summary of each document). The DOE used these
documents as the primary vehicles to describe the conceptual models, mathematical models, and
numerical methods that provided the basis for the theory and the assumptions underlying the
computer codes. The DOE included additional documentation in various appendices to the
CRA-2004 (e.g., Appendix PA-2004, Attachment MASS-2004, and Attachment SOTERM-
2004). The DOE’s documentation also contained justification for the use of the models,

conceptual model derivation, mathematical derivations, and solution methods used in the codes
(see the CRA-2004 Chapter 6.0 and Appendix PA-2004) (U.S. DOE 2004).

23.6.4 EPA’s Evaluation of Compliance for the 2004 Recertification

The primary codes that the EPA reviewed include: CUTTINGS S, MODFLOW, SECOTP2D,
SUMMARIZE, PRECCDFGF, CCDFGF, LHS, DRSPALL, PANEL, BRAGFLO, NUTS, FMT,
PEST, SANTOS, and ALGEBRA. The EPA found the DOE’s description of the theoretical
background of each code, provided primarily in the UM and AP, to be adequate. With respect to
the documentation pertaining to the method of analysis, the EPA found the descriptions in the
AP for each code to be sufficiently complete.

For the CRA-2004, the EPA reevaluated all available documentation on each of the computer
codes for completeness, clarity, and logical development of the theoretical bases for the
conceptual models used in each computer code. Documentation was considered complete if it
contained sufficient information from which to judge whether the codes were (1) formulated on a
sound theoretical foundation, and (2) used properly in the PA analysis.

The EPA reviewed all of the relevant documentation pertaining to the theoretical development
and application of the models. For further discussion of the EPA’s review of documentation for
conceptual models, alternative conceptual models, and the peer review panels, see Section 23.2,
Section 23.3, and Section 23.4. The majority of the information was located in the UM and AP
for each code. For the CRA-2004, the DOE’s theoretical background for almost all of the codes
had not changed since the CCA decision. Since the CCA, the DOE continued to test the PA
codes to verify that they still perform as they did during the CCA. The EPA periodically
reviewed and inspected these activities to verify that the PA codes continued to produce adequate
results (U.S. EPA 2006i;U.S. EPA 2006j). Appendix PA-2004 (U.S. DOE 2004) included the
theoretical background, mathematical development, and numerical development of the main PA
codes and their use in the CRA-2004 PA analyses.

After the execution of the original CRA-2004 PA, the DOE discovered problems with the
method of analysis for a number of input files and computer code errors related to the
SUMMARIZE, PRECCDFGF, and CCDFGF sequence of calculations. The EPA requested that
the DOE verify these errors had been corrected and that the codes passed the correct information
to assure the analysis methods and assessments achieved correct results (Cotsworth 2005). The
DOE modified the codes, corrected the analysis process, and retested to confirm that the errors
had been corrected. The DOE also reran parts of the original CRA-2004 PA to assess the impact
of these corrections. The EPA found that the DOE had corrected the errors and verified that the
codes obtained the correct data to perform the CRA-2004 PABC (U.S. EPA 2006c, Section
12.0). The EPA found that the DOE’s level of documentation continued to be consistent with the
adequate level of documentation produced during the CCA review, and that the DOE continued
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to be in compliance with section 194.23(c)(1) (CARD 23, Section Recertification Decision
194.23(c)) (U.S. EPA 2006f).

23.6.5 Changes or New Information Between the CRA-2004 and the CRA-
2009 (Previously: Changes or New Information Since the 2004
Recertification)

No changes were made to the documentation procedure of PA computer codes used in the CRA-
2009. The information reviewed by the EPA for the CRA-2009 was primarily contained in
UMs, VDs, IDs, and RD/VVPs for each code. The primary codes that EPA reviewed for the
CRA-2009 included: CUTTINGS_S, MODFLOW, SECOTP2D, SUMMARIZE, PRECCDFGF,
CCDFGF, LHS, DRSPALL, PANEL, BRAGFLO, BRAGFLO as used for direct brine releases
(BRAGFLO_DBR), NUTS, FMT, PEST, SANTOS, ORIGEN2, and ALGEBRA (U.S. EPA
2010). The major codes used in the CRA-2009 PA calculations had not changed since the CRA-
2004 PA (Appendix PA-2009, Section PA-6.0) (U.S. EPA 2009). The DOE included additional
documentation in various appendices to the CRA-2009 (e.g., Appendix PA-2009, Appendix
MASS-2009, and Appendix SOTERM-2009). The DOE’s documentation also contained
justification for the use of the models, the conceptual model derivation, the mathematical
derivations, and the solution methods used in the codes (Appendix PA-2009). Given that there
was no new information provided as part of the CRA-2009, the DOE continued to demonstrate
compliance with the provisions of section 194.23(c)(1).

23.6.6 EPA’s Evaluation of Compliance for the 2009 Recertification

In its CRA-2009 review, after reviewing the CRA-2009 PABC, the EPA found the DOE’s
description of the theoretical background of each code to be adequately documented in each of
the UMs and the various APs (U.S. EPA 2010b). With respect to the documentation pertaining to
the method of analysis, the EPA found the descriptions in the APs (U.S. DOE (2009), Table 23-
4) for each code to be sufficiently complete (CARD 23, Section 23.5.8.1) (U.S. EPA 2010b).

The EPA reevaluated all the documentation for each of the computer codes for completeness,
clarity, and logical development of the theoretical bases of the conceptual models used in each
computer code. The documentation was determined to continue to be complete if it contained
sufficient information from which to judge whether the codes continued to be both formulated on
a sound theoretical foundation and used properly in the CRA-2009 PA analyses (U.S. EPA
2010b).

The EPA reviewed all of the relevant CRA-2009 documentation pertaining to the theoretical
development and application of the models. The majority of the information was located in the
UMs and APs for each code. For the CRA-2009 PA calculations, the DOE’s theoretical
background for the codes did not change from that used in CRA-2004. It was determined that the
DOE continued to test the PA codes to verify that the codes continued to perform as they did
previously (U.S. EPA 2010b).

The EPA determined that the DOE’s level of documentation continued to be adequate and
consistent with the level of documentation produced previously (CARD 23, Section 23.5.8.1)
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(U.S. EPA 2010b). Thus, the DOE continued to demonstrate compliance with the provisions of
section 194.23(c)(1).

23.6.7 Changes or New Information Since the CRA-2009

No changes were made to the documentation procedure of PA computer codes used in the CRA-
2014. Thus, there is no new information provided as part of the CRA-2014. Information
regarding whether the computer codes continue to satisfy the requirements of section
194.23(c)(1) is contained in Appendix PA-2014, Section PA-6.0. The information for the CRA-
2014 continues to be primarily contained in UMs, VDs, IDs, and RD/VVPs for each code. The
primary codes used in the CRA-2014 included: CUTTINGS S, MODFLOW, SECOTP2D,
SUMMARIZE, PRECCDFGF, CCDFGF, LHS, DRSPALL, PANEL, BRAGFLO,

BRAGFLO DBR, NUTS, EQ3/6, PEST, SANTOS, JAS3D, and ALGEBRA.

The DOE has included supplemental documentation in various appendices to the CRA-2014
(e.g., Appendix PA-2014, Appendix MASS-2014, and Appendix SOTERM-2014). The DOE’s
documentation also contains justification for the use of the models, the conceptual model
derivation, the mathematical derivations, and the solution methods used in the codes (Appendix
PA-2009). Thus, the DOE continues to demonstrate compliance with the provisions of section
194.23(c)(1).

23.7 40 CFR § 194.23(c)(2)
23.7.1 Background

40 CFR § 194.23(¢c)(2) requires (1) general descriptions of the models; (2) discussions on the
limits of applicability of each model; (3) detailed instructions for executing the computer codes,
including hardware and software requirements; (4) input and output formats with explanations of
each input and output variable and parameter (e.g., parameter name and units); (5) listings of
input and output files from a sample computer run; and (6) reports on code verification,
benchmarking, validation, and QAPs.

23.7.2 1998 Certification Decision

In the CCA, the DOE provided documentation of all models and computer codes; detailed
descriptions of data collection, data reduction and analysis, and parameters developed from
source data; detailed descriptions of the structure of the computer codes; and a complete listing
of computer source codes. The EPA’s evaluation found that the CCA and supplementary
information included (1) an adequate description of each model used in the calculations; (2) a
description of limits of applicability of each model; (3) detailed instructions for executing the
computer codes; (4) hardware and software requirements to run these codes; (5) input and output
formats with explanations of each input and output variable and parameter; (6) listings of input
and output files from sample computer runs; and (7) reports of code verification, benchmarking,
validation, and QAPs.

A complete description of the EPA’s 1998 Certification Decision for section 194.23(¢c)(2) can be
obtained from CARD 23, Section 10.4 (U.S. EPA 1998a).
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23.7.3 Changes in the CRA-2004

As in the CCA, documentation for the CRA-2004 regarding the DOE’s compliance with section
194.23(c)(2) is primarily contained in the UM, AP, VD, ID, DD, RD, and VVP for each code.
Table 23-3 lists the requirements of section 194.23(c)(2) and where these requirements are
addressed in the DOE documents.

Table 23-3. Location of Documentation for Models and Computer Codes Used in PA

. . . Document Containing Information
Requirement in Compliance SNL OA
Application Guidance UM | AP | VD | ID | DD | RD/VVP QA |
Procedures

General descriptions of the X X o | x o o
models
Discussions of the limits of
applicability of each model X X o — | X o X
Deta1le?d instructions for o X - X X o X
executing the computer codes
Hardwgre requirements for X X o x | — o X
executing the computer codes
Softwqre requirements for X X o | o X
executing the computer codes
Input and output formats with
explanations of each input and X X — — | X — —
output variable and parameter
Listings of input and output files

X X — — | — — X
from a sample computer run
Reports on code verification — X X — | — X X
Reports on benchmarking — X X — | — X X
Reports on validation — X X — | — X X
Reports on QAPs — X — — | — — X

X = Information meeting the requirement is found in this document.
* See Appendix QAPD-2004, Section 6.0 (U.S. DOE 2004).

23.7.4 EPA’s Evaluation of Compliance for the 2004 Recertification

The EPA reviewed all of the relevant documentation pertaining to requirements specified in
section 194.23(c)(2) for the following codes: CUTTINGS S, MODFLOW, SECOTP2D,
CCDFGF, LHS, PANEL, BRAGFLO, NUTS, FMT, PEST, DRSPALL, SANTOS, and
ALGEBRA (U.S. EPA 2006¢;(U.S. EPA 2006i;U.S. EPA 2006j). The DOE’s code
documentation provided enough information for the EPA to understand and execute the models,
determine the possible impact of any assumptions, and verify that the codes were tested and
quality assured.
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The EPA determined that the DOE continued to demonstrate compliance with section
194.23(c)(2) (CARD 23, Section Evaluation of Compliance for Recertification 194.23(c)) (U.S.
EPA 2006f).

23.7.5 Changes or New Information Between the CRA 2004 and the CRA
2009 (Previously: Changes or New Information Since the 2004
Recertification)

No changes were made to the documentation procedure of PA computer codes between the
CRA-2004 and the CRA-2009. Hence, the requirements listed in Table 23-3 also applied to the
computer codes used in the CRA-2009. The documentation for the CRA-2009 regarding DOE’s
compliance with section 194.23(c)(2) was primarily contained in UM, AP, VD, ID, and RD/VVP
for each code. The codes used in the CRA-2009 include CUTTINGS S, MODFLOW,
SECOTP2D, SUMMARIZE, PRECCDFGF, CCDFGF, LHS, PANEL, NUTS, BRAGFLO,
BRAGFLO DBR, PEST, FMT, DRSPALL, SANTOS, ORIGEN2, and ALGEBRA. Given that
there was no new information provided in the CRA-2009, the DOE continued to demonstrate
compliance with the provisions of section 194.23(c)(2).

23.7.6 EPA’s Evaluation of Compliance for the 2009 Recertification

The EPA reviewed all of the relevant documentation pertaining to the requirements specified in
section 194.23(c)(2) for the following codes: CUTTINGS S, MODFLOW, SECOTP2D,
CCDFGF, LHS, PANEL, BRAGFLO, BRAGFLO DBR, NUTS, FMT, PEST, DRSPALL,
SANTOS, ORIGEN2, and ALGEBRA (U.S. EPA 2010a). The DOE’s CRA-2009 code
documentation provided sufficient information to allow the EPA to understand and execute the
models, to determine the possible impact of any assumptions, and to verify that the codes were
tested and underwent quality assurance review. The EPA determined that the DOE continued to
demonstrate compliance with the provisions of section 194.23(¢c)(2) (CARD 23, Section
23.5.8.1) (U.S. EPA 2010b).

23.7.7 Changes or New Information Since the 2009 Recertification

No changes have been made to the documentation procedure of PA computer codes used in the
CRA-2014. Hence, the requirements listed in Table 23-3 also apply to the computer codes used
in the CRA-2014. The documentation for the CRA-2014 regarding DOE’s compliance with
section 194.23(¢)(2) is contained in UM, AP, VD, ID, and RD/VVP for each code. The codes
used in the CRA-2014 include CUTTINGS S, MODFLOW, SECOTP2D, SUMMARIZE,
PRECCDFGF, CCDFGF, LHS, PANEL, BRAGFLO, BRAGFLO DBR, NUTS, EQ3/6, PEST,
DRSPALL, SANTOS, JAS3D, and ALGEBRA. There is no new information for documentation
procedures to provide in the CRA-2014. The documentation for the new codes EQ3/6 and
JAS3D may be found in their respective UM, AP, VD, ID, and RD/VVP. The DOE continues to
demonstrate compliance with the provisions of section 194.23(¢c)(2).
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23.8 40 CFR § 194.23(c)(3)
23.8.1 Background

40 CFR § 194.23(c)(3) requires detailed descriptions of the computer code structures and a
complete listing of computer source codes.

23.8.2 1998 Certification Decision

In the CCA, the DOE provided detailed descriptions of the computer code structure and a
complete listing of computer source codes. The EPA’s evaluation found that the CCA and
supplementary information adequately provided a detailed description of the computer code
structures and supplied a complete listing of the computer source code in supplementary
documentation to the CCA. The documentation of computer codes described the structure of
computer codes with sufficient detail to allow the EPA to understand how software subroutines
are interrelated. The code structure documentation shows how the codes operate to provide
accurate solutions of the conceptual models.

A complete description of the EPA’s 1998 Certification Decision for section 194.23(¢c)(3) is
contained in CARD 23, Section 11.4 (U.S. EPA 1998a).

23.8.3 Changes in the CRA-2004

The ID for each modeling code contained the information relevant to compliance with section
194.23(c)(3). The ID provided the information necessary for the recreation of the code as used
in the CRA-2004 PA calculation. With this information, the user could compile the source code
and install it on a computer system identical to that used in the CRA-2004 PA. The ID also
included the source code listing and code compilation information.

23.8.4 EPA’s Evaluation of Compliance for the 2004 Recertification

The EPA reviewed all of the relevant documentation, and in particular the ID for each computer
code pertaining to the requirements specified in section 194.23(c)(3) for the following codes:
CUTTINGS S, MODFLOW, SECOTP2D, CCDFGF, LHS, PANEL, BRAGFLO, NUTS, FMT,
PEST, SANTOS, DRSPALL, SUMMARIZE, and ALGEBRA. The EPA found that the DOE
submitted all of the source code listings. The EPA identified no problems with the detailed
descriptions of the structure of the computer codes. The CRA-2004 documentation of computer
codes continued to adequately describe the structure of computer codes with sufficient detail to
allow the EPA to understand how software subroutines were linked and how to execute the PA.
The EPA determined that the DOE continued to demonstrate compliance with section
194.23(c)(3) (CARD 23, Section Recertification Decision 194.23(¢c)) (U.S. EPA 2006f).
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23.8.5 Changes or New Information Between the CRA 2004 and the CRA
2009 (Previously: Changes or New Information Since the 2004
Recertification)

No changes were made to the documentation procedure of PA computer codes used in the CRA-
2009. The primary documentation of model compliance with section 194.23(c)(3) was contained
in the ID for each modeling code. These code IDs provided the information necessary for
compiling the codes used in the CRA-2009 PA calculations, which allowed the user to compile
the source code and install it on a computer system identical to that used in the CRA-2009 PA.
The IDs included the source-code listings, the subroutine-call hierarchies, and code compilation
information. Thus, the DOE continued to demonstrate compliance with the provisions of section
194.23(c)(3).

23.8.6 EPA’s Evaluation of Compliance for the 2009 Recertification

During its CRA-2009 review, the EPA examined all of the relevant documentation, in particular
the ID for each computer code pertaining to the requirements specified in section 194.23(c)(3),
for the following codes: CUTTINGS S, MODFLOW, SECOTP2D, CCDFGF, LHS, PANEL,
BRAGFLO, BRAGFLO DBR, NUTS, FMT, PEST, SANTOS, ORIGEN2, DRSPALL,
SUMMARIZE, and ALGEBRA. The EPA found that the DOE submitted all of the source code
listings. The EPA continued to find the detailed descriptions of the structure of the computer
codes to be adequate (U.S. EPA 2010b). The CRA-2009 documentation of computer codes
continued to adequately describe the structure of computer codes with sufficient detail to allow
the EPA to understand how software subroutines were linked and how to execute the CRA-2009
PAs (U.S. EPA 2010b). The DOE continued to demonstrate compliance with the provisions of
section 194.23(c)(3) (CARD 23, Section 23.5.8.3) (U.S. EPA 2010b).

23.8.7 Changes or New Information Since the CRA-2009

No changes have been made to the documentation procedure of PA computer codes used in the
CRA-2014. As in the CRA-2004 and CRA-2009, the primary documentation of model
compliance with section 194.23(c)(3) is contained in the ID for each modeling code. These code
IDs provide the information necessary for the compiling of the codes as used in the CRA-2014
PA calculations. This information allows the user to compile the source code and install the code
on a computer system identical or similar to that used in the CRA-2009 PA. The IDs include the
source-code listings, the subroutine-call hierarchies, and code compilation information. The
DOE continues to demonstrate compliance with the provisions of section 194.23(c)(3).

23.9 40 CFR §194.23(c)(4)
23.9.1 Background

40 CFR § 194.23(c)(4) requires detailed descriptions of data collection, data reduction and
analysis, and code input parameters development.
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23.9.2 1998 Certification Decision

In the CCA, the DOE provided detailed descriptions of data collection, data reduction and
analysis, and code input parameter development. The EPA’s evaluation found that the CCA and
supplementary information adequately (1) provided a detailed listing of the code input
parameters; (2) listed sampled input parameters; (3) provided a description of parameters and the
codes in which they are used; (4) discussed parameters important to releases; (5) described data
collection procedures, sources of data, data reduction and analysis; and (6) described code input
parameter development, including an explanation of QA activities.

A complete description of the EPA’s 1998 Certification Decision for section 194.23(c)(4) can be
obtained from CARD 23, Section 12.4 (U.S. EPA 1998a).

23.9.3 Changes in the CRA-2004

The primary sources of CRA-2004 parameter information are the CRA-2004 Chapter 6.0
(especially Tables 6-10 to 6-30), Appendix PA-2004, Attachment PAR-2004, and other
appendices describing specific computer codes and parameter records (U.S. DOE 2004). Records
of parameters for the CRA-2004 included the following:

e SNL Form NP 9-2-1 WIPP Parameter Entry Form (PEF): All PA parameters are defined
using this form, which contains the numerical values and distributions of parameters used as
input to PA codes, identifies the code the parameter is used in, and includes information to
trace the development of each parameter. The PEF replaced Form 464 used in the CCA PA.

e Requestor Documents or Forms: Requestor documentation describes parameters that involve
considerable data reduction and analysis by the SNL Principal Investigator or other technical
personnel. Requestor documentation is the second step of PA parameter development. Data
reduction and analysis are usually explained in this step. Requestor documentation replaced
the Principal Investigator Records Packages (PIRPs) used during the CCA PA.

e Data Records Packages (DRPs): These documents are typically generated for parameters
derived from empirical testing as a result of laboratory or field measurements (for example,
actinide solubility experiments or brine inflow rate measurements in the WIPP underground
repository). These packages are generally the first step that links the development of a
parameter from the measured data to the values used in the PA.

e APs: These are supplementary documents that generally describe all parameters used by a
particular code in the PA calculations.

The main source for parameter documentation is the PEF. The need for further documentation in
the other three types of documents depends upon the nature of the parameter, such as whether it
is a widely accepted chemical constant (e.g., atomic weight of an isotope) or a value requiring
experimental data for verification. Table 23-4 describes the types of information found in each
of these four documents and possible paths in documenting parameter record information.

DOE/WIPP 14-3503 23-32 Section 23-2014



SO XIS DN B WD~

Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

The CCA contained approximately 1,600 parameters and the CRA-2004 contained
approximately 1,700 parameters consisting of numerical values or ranges of numerical values
that describe different physical and chemical aspects of the repository, the geology and geometry
of the area surrounding the WIPP, and possible scenarios for human intrusion. Some parameters
are well-established chemical constants, such as Avogadro’s number or the universal gas
constant. Other parameters describe attributes unique to the WIPP, such as the solubility and
mobility of specific actinides in brines in the WIPP. An example of a parameter related to the
geology of the WIPP is the permeability of the rock in the Culebra above the WIPP. The DOE
also assigned parameters to consider the effects of human intrusion, such as the diameter of a
drill bit used to drill a borehole that might penetrate the repository.

In the documents listed above, the DOE described the methods that develop and support the
approximately 1,700 parameters used in the CRA-2004. All of the documents listed are used to
explain the full development of parameter values used as inputs to the PA calculations. Table
23-4 indicates the documents that contain information required under section 194.23(¢c)(4).
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Table 23-4. Location of Required Information on Parameters Used in Codes for
CRA-2004 PA

Requirement in Document Containing Information
Compliance Application Requestor CRA- | Att. App. | Parameter

i GuidanF::Z i Doc?;mentsd DRP 1 AP 1 50042 | pAR® QApPpDc Database
Detailed listings of code o o o - o o o X
put parameters
Detailed listings of the
sampled parameters
Codes in which the
parameters were used

- = | == =] x| — | x

Computer code names of the
sampled parameters

Descriptions of the data
sources

Descriptions of the
parameters

Descriptions of the data
collection procedures

Descriptions of the data
reduction and analysis

Descriptions of code input
parameter development

Discussions of the linkage
between input parameter
information and data used to — X X X — — — X
develop the input
information

Discussions of the
importance of the sampled
parameters relative to final
releases

Discussions of correlations
among sampled parameters
and how these are addressed
in PA

Listing of the data sources
used to establish parameters
(e.g., experimentally X X X X — — — X
derived, standard textbook
values)

Data reduction
methodologies used for PA — X X X — — _ _
parameters

Explanation of QA activities — — — — X — X —
X = Information meeting the requirement is found in this document.

* See CRA-2004, Chapter 6.0 for parameter descriptions, and CRA-2004, Chapter 5.0 for an explanation of QA activities (U.S. DOE 2004).

®  Appendix PA-2004, Attachment PAR-2004 (U.S. DOE 2004).

¢ Appendix QAPD-2004 (U.S. DOE 2004).

¢ Formerly PIRPs.

DOE/WIPP 14-3503 23-34 Section 23-2014



(o BEN e NNV, N NNV I O]

10
11
12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38

39
40

Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

23.9.4 EPA’s Evaluation of Compliance for the 2004 Recertification

As for the CCA, the EPA performed a thorough review of the parameters and parameter
development process for the CRA-2004. For the CRA-2004 parameter review, the EPA focused
its review on parameters that had changed or were new since the CCA. The EPA’s review of the
parameters and parameter development is described in detail (U.S. EPA 2006m;U.S. EPA
2006n). The EPA reviewed parameter packages for a sample of approximately 1,700 parameters
used in the CRA-2004 PA calculations. The parameter records include WIPP PEFs (NP 9-2-1),
requestor documents or forms, DRPs requestor documents or forms, and APs.

The EPA’s review of PA parameters took place in three phases. In 2003, the EPA reviewed the
transfer of parameters from the CCA database to a new database system (U.S. EPA 2006n).
Next, the EPA reviewed the parameters changed as a result of the parameter transfer to the CRA-
2004 PA calculations (U.S. EPA 2006n). The EPA found 128 new parameters and 203 changes
to existing parameters. Many of the parameter changes were due to revisions of the waste
inventory values in the PA calculations and new parameter values used in the new spallings
code, DRSPALL. The EPA was able to verify that the new and changed parameters were
adequately recorded in the WIPP parameter database and that most of these parameters were
justified and traceable to adequate supporting documentation. Finally, the EPA reviewed the
parameter changes and documentation for values changed for the CRA-2004 PABC calculations
required by the EPA to confirm the impact of code errors and parameter changes on the PA
compliance results (U.S. EPA 2006m).

The EPA found minor concerns at each phase of the review, including that some CRA-2004 PA
parameters were not recorded in the WIPP parameter database as expected. Parameters used in
codes executed on other computer platforms, such as MODFLOW, PEST, and SANTOS, were
not stored in the WIPP parameter database. EPA recommended placing all parameters used in
the PA calculations in the PA parameter database or a centralized WIPP database as a more
efficient means of identifying and reviewing parameters, thus facilitating traceability reviews.
Ultimately, the DOE corrected each concern, and the EPA verified that parameters used in the
CRA-2004 were adequately developed, documented, and traceable. The EPA determined that
the DOE continued to comply with section 194.23(c)(4) (CARD 23, Section Recertification
Decision 194.23(c)) (U.S. EPA 2006f).

During the EPA’s completeness review, stakeholders commented on the drilling rate used in the
CRA-2004 PA calculations. During meetings with stakeholders in July 2004, comments arose
regarding the drilling rate used in the CRA-2004 and it was suggested that a number twice the
existing rate should be used in PA calculations. In a December 3, 2004, email, the EPA
informed the DOE that it was required to evaluate the impact of doubling the CRA-2004 PA
drilling rate. The analysis was conducted and the DOE documented the results (Kanney and
Kirchner 2004). The EPA reviewed the DOE’s response and noted that while doubling the
drilling rate increases predicted releases, the results are still well within regulatory release limits.

Ultimately, the EPA was able to determine that the DOE continued to be in compliance with
section 194.23(c)(4) (CARD 23, Section Recertification Decision 194.23(¢c)) (U.S. EPA 2006f).
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23.9.5 Changes or New Information Between the CRA 2004 and the CRA
2009 (Previously: Changes or New Information Since the 2004
Recertification)

For the CRA-2009, there were 90 new parameters and 15 modified parameters (Fox 2008, Table
6). The 15 modified parameters and 10 of the 90 new parameters were a result of corrections
and parameter updates. The remaining 80 new parameters arose from capability improvements
added to the BRAGFLO computer code. More discussion of the CRA-2009 parameters is found
in Fox (Fox 2008).

As in the CRA-2004, the information used to show detailed descriptions of data collection
procedures, data reduction and analysis, and code input parameter development was provided in
the PEFs that the DOE prepared for each of the CRA-2009 PA parameters (see Fox (Fox 2008)).
Therefore, the DOE continues to provide documentation of the parameter development and thus,
continues to demonstrate compliance with the provisions of section 194.23(c)(4).

23.9.6 EPA’s Evaluation of Compliance for the 2009 Recertification

The EPA performed a thorough review of the parameters and parameter development process for
the CRA-2009 PA calculations, which are documented in CRA-2009, Section 23, (Fox 2008;
Kirchner 2008a), and parameter records in the SNL WIPP Records Center. The parameter
records in the SNL WIPP Records Center reviewed by the EPA included WIPP PEFs (NP 9-2-1),
DRPs, and APs. The EPA reviewed parameter documentation and record packages for a sample
of the approximately 1,700 parameters used in the CRA-2009 PA calculations.

The EPA found one minor concern related to the hand-coding of parameters that are not included
in the parameter database but are instead input manually. The EPA recommended that these
parameters need to be included in the parameter database to improve traceability. The DOE
corrected this concern and the EPA verified that parameters used in the CRA-2009 PA
calculations were adequately developed, documented, and traceable (U.S. EPA 2010b). The EPA
determined that the DOE continued to demonstrate compliance with the provisions of section
194.23(c)(4) (CARD 23, Section 23.5.8.4) (U.S. EPA 2010b).

23.9.7 Changes or New Information Since the CRA-2009

For the CRA-2014, there are 20 new parameters and 15 modified parameters for use in the
BRAGFLO computer code (Clayton 2013). Of the 15 modified parameters, 5 involved changes
to their descriptions, 2 involved changes to their descriptions and values, 2 involved
modifications of the parameter values, 3 were standard error adjustment factors for the
uncertainties for each brine type used in magnesium oxide hydration modeling, and the
remaining 3 were updates to the magnesium oxide hydration rate parameters. The 20 new
parameters arose from the introduction of a refined water balance model in the BRAGFLO
computer code. A complete discussion of the chemistry parameters for use in Salado flow
modeling using the computer code BRAGFLO for the CRA-2014 can be found in Clayton
(Clayton 2013), Kicker and Herrick (Kicker and Herrick 2013), and Appendix PA-2014.
Additionally, a query of the parameter database indicated that there are 13 BRAGFLO
parameters sampled with new distributions for the CRA-2014, primarily due to inventory
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updates, implementation of the Run-of-Mine Panel Closure System (ROMPCS) and refinement
of the water balance. A complete listing of all parameter changes for all the computer codes from
CRA-2009 to CRA-2014 can be found in Kicker and Herrick (Kicker and Herrick 2013).

As in the CRA-2004 and CRA-2009, the information used to show detailed descriptions of data
collection procedures, data reduction and analysis, and code input parameter development is
contained in the PEFs that the DOE prepared for each of the CRA-2014 PA parameters (Kicker
and Herrick 2013). The DOE continues to provide documentation of the parameter development
and thus, continues to demonstrate compliance with the provisions of section 194.23(c)(4).

23.10 40 CFR §194.23(c)(5)
23.10.1 Background

40 CFR § 194.23(c)(5) requires documentation of any necessary licenses for all models and
computer codes.

23.10.2 1998 Certification Decision

The DOE did not use any software that requires a license, so the EPA found that the DOE
demonstrated compliance with section 194.23(c)(5).

A complete description of the EPA’s 1998 Certification Decision for section 194.23(¢)(5) can be
obtained from CARD 23, Section 13.1 (U.S. EPA 1998a).

23.10.3 Changes in the CRA-2004

As in the CCA, no licenses from software vendors were required to operate the codes essential
for the CRA-2004 PA. Most of the computer codes for the CRA-2004 PA were developed and
programmed by the DOE or its contractors as custom software, and require no license to execute
or use the computer codes documented in the CCA and supplementary materials. MODFLOW
and PEST are public domain codes and are readily accessible.

23.10.4 EPA'’s Evaluation of Compliance for the 2004 Recertification

As the DOE did not use any software that requires a license, the EPA determined that the DOE
continued to comply with section 194.23(c)(5) (CARD 23, Section Recertification Decision
194.23(c)) (U.S. EPA 2006f).

23.10.5 Changes or New Information Between the CRA-2004 and the CRA-
2009 (Previously: Changes or New Information Since the 2004
Recertification)

No new codes were added for the CRA-2009 PA and no software requiring a license was used.

Thus, there was no new information provided in the CRA-2009, and the DOE continued to
demonstrate compliance with the provisions of section 194.23(c)(5).
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23.10.6 EPA'’s Evaluation of Compliance for the 2009 Recertification

The EPA verified that no licenses from software vendors are required to operate the codes
essential for the CRA-2009 PA. The EPA also verified that most computer codes for the CRA-
2009 PA were developed by and programmed by SNL or its contractors as custom software and
required no license. The EPA confirmed that MODFLOW and PEST continue to be public
domain codes and are readily accessible (U.S. EPA 2010b). Thus, the EPA determined that the
DOE continued to demonstrate compliance with the provisions of section 194.23(c)(5) (CARD
23, Section 23.5.8.5) (U.S. EPA 2010b).

23.10.7 Changes or New Information Since the CRA-2009

Two new codes were added for CRA-2014, namely, EQ3/6 and JAS3D. No licenses are required
for these codes. Thus, there is no new information to provide in the CRA-2014. The DOE
continues to demonstrate compliance with the provisions of section 194.23(c)(5).

23.11 40 CFR §194.23(c)(6)
23.11.1 Background

40 CFR § 194.23(¢c)(6) requires an explanation of the manner in which models and computer
codes incorporate the effects of parameter correlation.

23.11.2 1998 Certification Decision

In the CCA, the DOE provided an explanation of the manner in which models and computer
codes incorporate the effects of parameter correlation. The EPA’s evaluation found that the
CCA and supplementary information adequately discussed how the effects of parameter
correlation are incorporated, explained the mathematical functions that describe these
relationships, and described the potential impacts on the sampling of uncertain parameters. The
CCA also adequately documented the effects of parameter correlation for both conceptual
models and the formulation of computer codes, and appropriately incorporated these correlations
in the PA.

A complete description of the EPA’s 1998 Certification Decision for section 194.23(¢c)(6) is
contained in CARD 23, Section 14.4 (U.S. EPA 1998a).

23.11.3 Changes in the CRA-2004

User-specified parameter correlations for sampled parameters were introduced into the CRA-
2004 PA calculations using the Latin Hypercube Sampling (LHS) computer program. The DOE
used two types of parameter correlations: user-specified and induced. User-specified (explicit)
parameter correlations are input to the LHS computer code using a correlation matrix (see
Kirchner (Kirchner 2005) for the complete list of parameters sampled in this manner).

When values sampled using the LHS computer code are used to calculate other values in the PA
calculations, an induced correlation parameter relationship is created. This is the prevalent
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method of parameter correlation in the CRA-2004 PA. CRA-2004 parameter correlations are
described in Appendix PA-2004, Attachment PAR-2004, Section 4.0 (U.S. DOE 2004).

23.11.4 EPA’s Evaluation of Compliance for the 2004 Recertification

The EPA determined that parameter correlations were adequately explained in the Appendix PA-
2004, Attachment PAR-2004, Section PAR-4.0, and were adequately incorporated. The EPA
also found that the CRA-2004 presented an adequate explanation of the manner in which models
and computer codes incorporated the effects of parameter correlations. The EPA determined that
the DOE continued to comply with section 194.23(c)(6) (CARD 23, Section Recertification
Decision 194.23(c)) (U.S. EPA 2006f).

23.11.5 Changes or New Information Between the CRA-2004 and the CRA-
2009 (Previously: Changes or New Information Since the 2004
Recertification)

The description of the parameter correlations used in the CRA-2009 PA can be found in Fox
(Fox 2008), Section 4.0. No changes were made in the parameter correlations since the CRA-
2004 PABC, except that the conditional relationship between the inundated and humid microbial
cellulose degradation rates was modified from the CRA-2004 PABC methodology. For the
CRA-2004 PABC, the conditional relationship was enforced in the preprocessing step for the
BRAGFLO calculations by setting the humid rate equal to the inundated rate if the sampled
humid rate was higher than the inundated rate for a single vector. Changing these values this
way introduced a small error into the sensitivity analysis because the regression analysis was
based on the sampled value rather than the conditional values.

For the CRA-2009 PA, a conditional relationship was applied so that the sampled inundated rate
is used as the maximum in the sampling for the humid rate. This conditional relationship results
in a correlation of 0.74 between the humid and inundated cellulose degradation rates (Kirchner
2008a). The conditional relationship was applied during the LHS process. The LHSEDIT utility
was developed to account for this conditional relationship. The implementation and verification
of the LHSEDIT utility is discussed in Kirchner (Kirchner 2008a).

The DOE continued to provide an explanation of the manner in which models and computer
codes incorporate the effects of parameter correlation and thus demonstrate compliance with the
provisions of section 194.23(c)(6).

23.11.6 EPA’s Evaluation of Compliance for the 2009 Recertification

The EPA verified that the CRA-2009 documentation contained a complete discussion of how
parameter correlations were incorporated into the PA, as well as an adequate explanation of the
mathematical functions used to describe the correlation implementation in the CRA-2009 PA
calculations (CRA-2009, Section 23.11.5 and Appendix PA-2009, Table PA-21 (U.S. DOE
2009); Fox (Fox 2008), Section 4.0; Clayton (Clayton 2010), Section 4.0). The EPA analyzed the
computational aspects of the LHS computer program and functionality tests that implement the
correlation check.
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No changes were made in the parameter correlations since CRA-2004 PABC, except the
modification of the conditional relationship between the inundated and humid microbial
cellulose degradation rates. A conditional relationship was applied so that the sampled inundated
rate is used as the maximum in the sampling for the humid rate, which improved the correlation
(Kirchner 2008a).

The EPA determined that parameter correlations are adequately explained in CRA-2009
documents and are adequately incorporated in the CRA-2009 PA calculations (U.S. EPA 2010b).
The EPA also found that the CRA-2009 presented an adequate explanation of the manner in
which models and computer codes incorporated the effects of parameter correlations (U.S. EPA
2010b). The EPA determined that the DOE continued to demonstrate compliance with the
provisions of section 194.23(c)(6) (CARD 23, Section 23.5.8.6) (U.S. EPA 2010b).

23.11.7 Changes or New Information Since the CRA-2009

The description of the parameter correlations used in the CRA-2014 PA can be found in
Kirchner (2013). No changes were made in the parameter correlations since the CRA-2009
PABC, except for the conditional relationship between ROMPCS parameters for the different
post-closure time periods modeled in Salado flow BRAGFLO computations. For the CRA-2014,
the conditional relationship is enforced in the BRAGFLO calculations for the porosity values in
the initial, secondary, and tertiary post-closure time periods (i.e., T1: 0-100 years, T2: 100-200
years, and T3: 200-10,000 years), and between humid and inundated biodegradation rate for
cellulose (Camphouse 2013a); (Camphouse 2013b). Those conditional relationships are enforced
by modifying values in the LHS transfer file, thus making the conditioned values available for
use in the sensitivity analysis (Kirchner 2013).

As in the CRA-2009 PA, for the CRA-2014 PA, the cellulose biodegradation conditional
relationship was applied so that the sampled inundated rate is used as the maximum in the
sampling for the humid rate. This conditional relationship results in a correlation of 0.74
between the humid and inundated rates (Kirchner 2013).

The DOE continues to provide an explanation of the manner in which models and computer
codes incorporate the effects of parameter correlation and thus demonstrate compliance with the
provisions of section 194.23(c)(6).

23.12 40 CFR § 194.23(d)
23.12.1 Background

The DOE must provide the EPA free access to PA models and computer codes.
23.12.2 1998 Certification Decision
During the review of the CCA, the DOE provided the EPA with ready access to computer

hardware required to perform independent computer simulations. Therefore, the EPA found the
DOE in compliance with the requirements of 40 CFR § 194.23(d).
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A complete description of the EPA’s 1998 Certification Decision for section 194.23(d) can be
obtained from CARD 23, Section 15.4 (U.S. EPA 1998a).

23.12.3 Changes in the CRA-2004

No specific changes were made to the CRA-2004 to demonstrate compliance with section
194.23(d). The DOE provided access for the EPA during the CRA-2004 to PA models and
computer codes.

23.12.4 EPA’s Evaluation of Compliance for the 2004 Recertification

The EPA expected the DOE to identify points of contact to facilitate the process for the EPA to
perform independent simulations, provide ready access to the hardware and software needed to
perform simulations related to the CRA-2004 evaluation, and assist EPA personnel in using the
DOE computer codes.

The DOE provided contacts to assist the EPA in operating the hardware needed to perform the
independent computer simulations necessary to verify the simulations related to the CRA-2004.
The DOE provided the EPA and authorized personnel with unrestricted access to this computer
hardware and software.

Based on adequate support and access to PA computer codes, input files, and PA-related
documentation, the EPA determined that the DOE continued to comply with the requirements for
section 194.23(d) (CARD 23, Section Recertification Decision 194.23(d)) (U.S. EPA 2006f).

23.12.5 Changes or New Information Between the CRA-2004 and the CRA-
2009 (Previously: Changes or New Information Since the 2004
Recertification)

No specific changes were made to the CRA-2009 to demonstrate compliance with section
194.23(d). Thus, the DOE continued to provide the EPA with unrestricted access to the
computer hardware and software and continued to demonstrate compliance with the provisions
of section 194.23(d).

23.12.6 EPA’s Evaluation of Compliance for the 2009 Recertification

The DOE continued to identify points of contact to facilitate the process for EPA to perform
independent simulations, provide ready access to the hardware and software needed to perform
simulations related to evaluation of the CRA-2009, and assist EPA personnel in using DOE
computer codes as needed.

The DOE provided contacts at SNL and the Los Alamos National Laboratory to assist the EPA
and EPA contractor personnel in operating the hardware needed to perform independent
computer simulations necessary to verify the simulations related to the CRA-2009. Use of a
special configuration management system on the Alpha cluster of VAX computers, and use of
the Linux Concurrent Versions System file management systems, which contains all the codes
and parameter data needed to run the PA, continued at SNL. These two systems archive all the
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input files, output files, source code, and executable files of the modeling codes used by the DOE
in the PA calculations. The DOE provided the EPA and authorized personnel with unrestricted
access to this computer hardware and software.

The EPA did not receive any public comments on the DOE’s continued compliance with the
models and computer code requirements of section 194.23(d). Based on a review and evaluation
of the CRA-2009 and supplemental information provided by the DOE (FDMS Docket ID No.
U.S. EPA-HQ-OAR-2009-0330, Air Docket A-98-49), and adequate support and access to the
CRA-2009 PA computer codes, input files, and PA-related documentation, the EPA determined
that the DOE continued to demonstrate compliance with the requirements of section 194.23(d)
(CARD 23, Section 23.6.8) (U.S. EPA 2010b).

23.12.7 Changes or New Information Since the CRA-2009

No specific changes were made to the CRA-2014 to demonstrate compliance with section
194.23(d). The DOE will continue to provide the EPA with unrestricted access to the computer
hardware and software. Thus, the DOE continues to demonstrate compliance with the provisions
of section 194.23(d).
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1 24.0 Waste Characterization (40 CFR § 194.24)

2 24.1 Requirements

§ 194.24 Waste Characterization

(a) Any compliance application shall describe the chemical, radiological and physical composition of all existing waste
proposed for disposal in the disposal system. To the extent practicable, any compliance application shall also describe the
chemical, radiological and physical composition of to-be-generated waste proposed for disposal in the disposal system. These
descriptions shall include a list of the waste components and their approximate quantities in the waste. This list may be
derived from process knowledge, current non-destructive examination/assay, or other information and methods.

(b) The Department shall submit in the compliance certification application the results of an analysis which substantiates:

(1) That all waste characteristics influencing containment of waste in the disposal system have been identified and
assessed for their impact on disposal system performance. The characteristics to be analyzed shall include, but shall not be
limited to: solubility; formation of colloidal suspensions containing radionuclides; production of gas from the waste; shear
strength; compactability; and other waste-related inputs into the computer models that are used in the performance
assessment.

(2) That all waste components influencing the waste characteristics identified in paragraph (b)(1) of this section have
been identified and assessed for their impact on disposal system performance. The components to be analyzed shall include,
but shall not be limited to: metals; cellulosics; chelating agents; water and other liquids; and activity in curies of each isotope
of the radionuclides present.

(3) Any decision to exclude consideration of any waste characteristic or waste component because such characteristic or
component is not expected to significantly influence the containment of the waste in the disposal system.

(c) For each waste component identified and assessed pursuant to paragraph (b) of this section, the Department shall
specify the limiting value (expressed as an upper or lower limit of mass, volume, curies, concentration, etc.), and the
associated uncertainty (i.e., margin of error) for each limiting value, of the total inventory of such waste proposed for disposal
in the disposal system. Any compliance application shall:

(1) Demonstrate that, for the total inventory of waste proposed for disposal in the disposal system, WIPP complies with
the numeric requirements of §194.34 and §194.55 for the upper or lower limits (including the associated uncertainties), as
appropriate, for each waste component identified in paragraph (b)(2) of this section, and for the plausible combinations of
upper and lower limits of such waste components that would result in the greatest estimated release.

(2) Identify and describe the method(s) used to quantify the limits of waste components identified in paragraph (b)(2) of
this section.

(3) Provide information which demonstrates that the use of process knowledge to quantify components in waste for
disposal conforms with the quality assurance requirements found in Section 194.22.

(4) Provide information which demonstrates that a system of controls has been and will continue to be implemented to
confirm that the total amount of each waste component that will be emplaced in the disposal system will not exceed the upper
limiting value or fall below the lower limiting value described in the introductory text paragraph (c) of this section. The
system of controls shall include, but shall not be limited to: Measurement; sampling; chain of custody records; record keeping
systems; waste loading schemes used; and other documentation.

(5) Identify and describe such controls delineated in paragraph (c)(4) of this section and confirm that they are applied in
accordance with the quality assurance requirements found in Section 194.22.

(d) The Department shall include a waste loading scheme in any compliance application, or else performance
assessments conducted pursuant to § 194.32 and compliance assessments conducted pursuant to § 194.54 shall assume
random placement of waste in the disposal system.

(e) Waste may be emplaced in the disposal system only if the emplaced components of such waste will not cause:

(1) The total quantity of waste in the disposal system to exceed the upper limiting value, including the associated
uncertainty, described in the introductory text to paragraph (c) of this section; or

(2) The total quantity of waste that will have been emplaced in the disposal system, prior to closure, to fall below the
lower limiting value, including the associated uncertainty, described in the introductory text to paragraph (c) of this section.

(f) Waste emplacement shall conform to the assumed waste loading conditions, if any, used in performance assessments
conducted pursuant to §194.32 and compliance assessments conducted pursuant to §194.54.

(g) The Department shall demonstrate in any compliance application that the total inventory of waste emplaced in the
disposal system complies with the limitations on transuranic waste disposal described in the WIPP LWA.

(h) The administrator will use inspections and records, such as audits, to verify compliance with this section.

DOE/WIPP-14-3503 24-1 Section 24-2014
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24.2 Background

The U.S. Department of Energy (DOE) first demonstrated and documented compliance with the
U.S. Environmental Protection Agency (EPA) radioactive waste disposal requirements found in
40 CFR Part 191 (U.S. EPA 1993) in its Compliance Certification Application (CCA) (U.S.
DOE 1996a). The EPA reviewed the CCA against its Certification Criteria, found in 40 CFR
Part 194 (U.S. EPA 1996), and certified that the DOE Waste Isolation Pilot Plant (WIPP)
complies with the radioactive waste disposal regulations set forth in 40 CFR Part 191 Subparts B
and C (Environmental Standards for the Management and Disposal of Spent Nuclear Fuel, High-
Level and Transuranic Radioactive Waste) (U.S. EPA 1998a). In its demonstration of
compliance, the DOE developed a computational modeling system to predict the future
performance of the repository for 10,000 years (yrs) after closure. The system, called the WIPP
Performance Assessment (PA), must consider both natural and man-made processes and events
that affect the disposal system. The PA system is used to demonstrate compliance with the
containment requirements of 40 CFR 191.13 (U.S. EPA 1993) and to provide input values to the
compliance assessments. Compliance assessments may be regarded as a subset of PA, as defined
in Section 54.

The WIPP PA requires many input parameters to represent the complex coupled processes that
are expected to occur throughout the 10,000-yr regulatory time period. Some of these
parameters relate directly to the transuranic (TRU) waste inventory. The TRU waste inventory
includes information about materials in the waste (wood, metal, soil, etc.), materials used to
package waste (steel drums, plastic liners, etc.), emplacement materials (cellulose, plastic, and
rubber [CPR]), radionuclides in the waste, and key chemicals in the waste that are expected to
impact or have a role in the performance of the repository. The TRU waste information needed
as input to the WIPP PA is waste volumes, waste materials, packaging materials, emplacement
materials, radionuclide activities, complexing agents (ethylenediaminetetraacetic acid [EDTA],
acetate, citrate, oxalate, acetic acid, citric acid, and oxalic acid), and oxyanions (sulfate, nitrate,
and phosphate).

TRU waste inventory has been reported by the DOE since 1994. The first inventory was
reported as the Waste Isolation Pilot Plant Transuranic Waste Baseline Inventory Report
(WTWBIR) (U.S. DOE 1994). This initial report was followed by WTWBIR Revision 1 (U.S.
DOE 1995a), and two additional baseline reports, Transuranic Waste Baseline Inventory Report
(TWBIR) Revisions 2 and 3 (U.S. DOE 1995b and U.S. DOE 1996b, respectively).

The TWBIR Revisions 2 and 3, included in the CCA, Appendix BIR, reported the TRU waste
inventory basis for the CCA WIPP PA and the Performance Assessment Verification Test
(PAVT) (U.S. DOE 1997). Following the receipt of the CCA PAVT analysis, the EPA ruled in
May 1998 that the WIPP met the requirements for permanent disposal of TRU waste (U.S. EPA
1998a).

The first shipment of radioactive TRU waste from the nation’s nuclear weapons complex arrived
at the WIPP site in late March 1999. This marked the time for subsequent recertification of the
WIPP every five years after initial waste receipt, as required by the Land Withdrawal Act (LWA)
(U. S. Congress 1996). Thus, the first Compliance Recertification Application (CRA), CRA-
2004 (U.S. DOE 2004), was submitted to the EPA by the DOE in March 2004. In the CRA-
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2004, the DOE prepared a TRU waste inventory that was published in Appendix DATA,
Attachment F and associated annexes.

During its review of the PA submitted in the CRA-2004, the EPA directed the DOE to conduct
the CRA-2004 Performance Assessment Baseline Calculation (PABC) (Cotsworth 2005). Leigh,
Trone, and Fox (Leigh, Trone, and Fox 2005) defined the inventory for the CRA-2004 PABC
(Leigh et al. 2005). This inventory information was later published in the Transuranic Baseline
Inventory Report-2004 (U.S. DOE 2006).

Following the receipt of the CRA-2004 PABC analysis, the EPA ruled on March 29, 2006, that
the DOE demonstrated continued compliance with the requirements of 40 CFR § 194.24, and the
repository was recertified for the first time (U.S. EPA 2006a).

After the CRA-2004, the DOE began to update the inventory on an annual basis. The inventory
for the CRA-2009 PA (U.S. DOE 2009a and U.S. DOE 2009b) was the same inventory used for
the CRA-2004 PABC (Leigh, Trone, and Fox 2005). The EPA reviewed the inventory updates,
mainly the Annual Transuranic Waste Inventory Report-2007 (ATWIR-2007) (DOE 2008a) and
the ATWIR-2008 (DOE 2008b), and determined that a new performance assessment, the CRA-
2009 PABC, needed to be conducted in order to include the increase in chemical components
and other chemical properties. The EPA directed the DOE to perform the CRA-2009 PABC
using the inventory contained in the ATWIR-2008 in its first completeness letter, dated May 21,
2009, items 1-G-3 and 1-23-1 (Cotsworth 2009a); thus, the Performance Assessment Inventory
Report-2008 (PAIR-2008) (Crawford et al. 2009) was produced for the CRA-2009 PABC.

Upon receipt and the determination of completeness (EPA 2010a) of the CRA-2009 PABC
analysis, the EPA ruled on November 18, 2010, that the DOE demonstrated continued
compliance with the requirements of 40 CFR § 194.24 and the repository was recertified for the
second time (EPA 2010Db).

The CRA-2014 inventory is presented in Section 24.8, Changes or New Information Since the
CRA-2009 Recertification, and is based on the unscaled ATWIR-2012 (DOE 2012a) and the
scaled (disposal) PAIR-2012 (Van Soest 2012), both with a data cut-off date of December 31,
2012.

24.3 1998 Certification Decision
24.3.1 40 CFR § 194.24(a)

In accordance with the requirements of 40 CFR § 194.24(a), the DOE provided in the CCA a
description of existing TRU waste, a list of approximate quantities of waste components and, to
the extent practicable, descriptions of TRU waste to be generated. This information was
provided by the DOE in the form of waste profiles that were reviewed by the EPA. Upon
completion of the review of these profiles, the EPA found the DOE in compliance with section
194.24(a) (Compliance Application Review Document [CARD] 24, Section 24.A.6, pp. 24-7
through 24-9) (U.S. EPA 1998b).

DOE/WIPP-14-3503 24-3 Section 24-2014
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24.3.2 40 CFR § 194.24(b)(1)

In accordance with the requirements of 40 CFR § 194.24(b)(1), the DOE presented the results of
its waste characteristics and components analyses in the CCA, Chapter 4.0 and Appendices
MASS, WCA, SOTERM, and SA. The DOE indicated that the following characteristics were
expected at the time of the CCA to have a significant effect on disposal system performance:
radionuclide solubilities (including oxidation state distributions); formation of colloidal
suspensions containing radionuclides; production of gas from the waste (hydrogen, and microbial
substrate/nutrients for methane (CH4) gas generation); shear strength, compactability (waste
compressibility), and particle diameter; radioactivity in curies (Ci) for each isotope; and TRU
radioactivity at closure.

These characteristics were included in the PA for the CCA. The EPA concluded that the DOE
generally performed a thorough and well documented analysis, adequately identified all waste
characteristics and, except for actinide (An) solubility and shear strength, appropriately assessed
them as PA input parameters. The CCA PAVT was run using modified parameters, which
satisfied the EPA’s concerns (CARD 23, p. 23-10, and Section 12.4, pp. 23-42 through 23-68
(U.S. EPA 1998c), and CARD 24, Section 24.B.6, pp. 24-26 through 24-31 (U.S. EPA 1998b)).

24.3.3 40 CFR § 194.24(b)(2)

In accordance with the requirements of 40 CFR § 194.24(b)(2), the DOE identified a number of
waste components and characteristics that would be important to performance. The EPA
reviewed these components and characteristics and identified several issues with the DOE’s
treatment of them in the CCA PA. However, through independent analysis and changes made in
the CCA PAVT, these issues were resolved and the EPA determined that the DOE complied with
this section (CARD 24, Section 24.C.5, pp. 24-40 and 24-41) (U.S. EPA 1998b).

24.3.4 40 CFR § 194.24(b)(3)

In accordance with the requirements of 40 CFR § 194.24(b)(3), the DOE provided a list of those
waste characteristics and components that were excluded from consideration in the PA for
various reasons. The EPA had questions pertaining to assumptions and conclusions made by the
DOE regarding organic ligands, but concluded that the DOE’s treatment of organic ligands in the
PA was adequate based on relevant literature and bounding assumptions using 1000 times the
EDTA concentrations expected to be present in the repository (CARD 24, Section 24.D.5, pp.
24-43 and 24-44) (U.S. EPA 1998b).

24.3.5 40 CFR §§ 194.24(c)(1), (€)(1), (€)(2)

In accordance with the requirements of 40 CFR §§ 194.24(c)(1), (e)(1), and (e)(2), the DOE
specified the limiting value of the following waste material components: ferrous metals
(minimum 2 x 107 kilograms [kg]); CPR (maximum 2 x 10’ kg); free water emplaced with the
waste (maximum 1,684 cubic meters [m’]); and nonferrous metals (metals not containing iron)
(minimum 2 x 10’ kg). In addition to these limits, the DOE provided plausible combinations of
upper and lower limits and a rationale for these limits, the results of modeling code runs, the
demonstration of numeric compliance, and the greatest release estimates. These limits, model
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runs, maximum calculated releases, and release estimates were found to be adequately described
according to the EPA (CARD 24, Section 24.F.5, pp. 24-58 through 24-65) (U.S. EPA 1998b).

The EPA also agreed that the PA appropriately accounted for the upper and lower limits because
fixed values were used.

In a determination of compliance with sections 194.24(e)(1) and (e)(2), the EPA reviewed the
DOE’s description of system controls, chain-of-custody information, controls in place to track
the WIPP TRU waste, waste record keeping and accountability systems, and the WIPP Waste
Acceptance Criteria (WAC) requirements and controls. The EPA reviewed the CCA and
determined that the DOE adequately referenced and summarized the WIPP WAC in the CCA
(CARD 24, Section 24.H.5, pp. 24-80 through 24-84) (U.S. EPA 1998b).

24.3.6 40 CFR § 194.24(c)(2)

In accordance with 40 CFR § 194.24(c)(2), the DOE proposed using nondestructive examination
(NDE). Real-time radiography (RTR) and visual examination (VE) were used to quantify the
amounts of specific waste material components in TRU waste. The DOE described numerous
nondestructive assay (NDA) instrument systems to determine radionuclides in the waste and
described the equipment and instrumentation for NDA, RTR, and VE found in facilities. The
DOE also provided information about performance demonstration programs (PDPs) intended to
show that data obtained by each NDA method could meet data quality objectives established by
the DOE including sensitivity, precision, and accuracy relative to limiting values.

The EPA found the methods described, when implemented appropriately, were adequate to
characterize the important waste material components and radionuclides in TRU waste (CARD
24, Section 24.1.6, pp. 24-87 through 24-89) (U.S. EPA 1996 and U.S. EPA 1998b).

24.3.7 40 CFR § 194.24(c)(3)

In accordance with 40 CFR § 194.24(c)(3), the EPA determined that the DOE adequately
described the use of acceptable knowledge (AK) only for legacy debris waste at the Los Alamos
National Laboratory (LANL) (Dials 1997; U.S. EPA 1996; CARD 24; U.S. EPA 1998D).

24.3.8 40 CFR § 194.24(c)(4)

In accordance with the requirements of 40 CFR § 194.24(c)(4), the DOE described the system of
documented controls used for waste characterization activities that described the management,
operations, and quality assurance (QA) aspects of the program ensuring data completeness,
accuracy, and discrepancy resolution prior to waste receipt at the WIPP. The DOE indicated that
this system of controls would be monitored by the DOE/Carlsbad Field Office (CBFO) audit and
surveillance program. In addition, the DOE provided descriptions of the documentation, data
fields, and features of the WIPP Waste Information System (WWIS).

The EPA determined that the DOE provided an adequate description of the system controls and

processes for maintaining centralized command and control over TRU waste characterization
activities. This was inspected and verified by the EPA at LANL. Conditions 2 and 3 of the 1998
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Certification Decision specified that the DOE was prohibited from shipping waste for disposal at
the WIPP until the EPA approved site-specific waste characterization programs and controls
(CARD 24, Section 24.H.5, pp. 24-80 through 24-84) (U.S. EPA 1998D).

24.3.9 40 CFR § 194.24(c)(5)

In accordance with the requirements of 40 CFR § 194.24(c)(5), the DOE described the PDP for
NDA as required by the WIPP Quality Assurance Program Plan (QAPP). Under this CBFO
program, the PDP standards address activity ranges relative to WAC limits, QAPP quality
assurance objectives (QAOs), and NDA method detection limits. (See CARD 22 [U.S. EPA
1998d] for additional discussion of QA for waste characterization activities.) The EPA reviewed
the updated PDP Plan for NDA and concluded that the DOE provided adequate information
regarding the NDA PDP for LANL and the Rocky Flats Environmental Technology Site
(RFETYS) at the time of inspections. The EPA confirmed through inspections at LANL that the
system of controls and the measurement techniques described and implemented at LANL were
adequate to characterize waste and ensure compliance with the limits of waste components for
disposal at the WIPP (CARD 22, Section 22.B-5, pp. 22-7 and 22-8) (U.S. EPA 1998d). The
RFETS was later certified to ship waste to the WIPP.

24.3.10 40 CFR §§ 194.24(d) and (f)

In accordance with the requirements of 40 CFR §§ 194.24(d) and (f), the DOE had (1) assumed
random waste loading and (2) evaluated the potential consequences resulting from the
nonrandom loading of the highest-activity waste stream containing at least 810 drums in the
WIPP. As a result of the evaluation, the DOE determined that a final waste loading plan was in
fact unnecessary for the WIPP. The EPA therefore concluded that the DOE adequately cross-
referenced the resultant waste distribution assumptions from the waste loading plan with the
waste distribution assumptions used in the PA by random distribution of radioactive waste in the
repository (CARD 24, Section 24.J.6, pp. 24-94 through 24-96) (U.S. EPA 1998b).

24.3.11 40 CFR §194.24(9g)

In accordance with the requirements of 40 CFR § 194.24(g), the DOE identified the following
LWA limits to demonstrate compliance:

e Curie limits for remote-handled transuranic (RH-TRU) waste: 5.1 million Ci (approximately
1.89 x 10" becquerels).

e Total capacity of RH-TRU and contact-handled transuranic (CH-TRU) waste that may be
disposed: 6.2 million ft* (175,564 m’).

e RH-TRU waste will not exceed 1,000 rem (roentgen equivalent man) per hour, no more than
5 percent (%) by volume of RH-TRU will exceed 100 rem per hour, and RH-TRU will not

exceed 23 Ci per liter maximum activity level (averaged over the volume of the canister).

e In addition, the DOE provided numerous tables that presented the WIPP waste inventory in
terms of activity (in Ci) and total volumes (in m’). The EPA reviewed this information,
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including the process the DOE outlined for controlling the waste and the use of the WWIS,
and determined that the DOE had an adequate program for tracking and controlling the waste
(CARD 24, Section 24.K.5, pp. 24-98 and 24-99) (U.S. EPA 1998b).

24.3.12 40 CFR § 194.24(h)

The EPA found the DOE in compliance with the provisions of 40 CFR § 194.24(h). Inspections,
such as audits, and records are addressed by the EPA in CARD 22 (U.S. EPA 1998d).

24.4 Changes in the CRA-2004
24.4.1 40 CFR §194.24(a)

To meet the requirements of section 194.24(a), the DOE described and categorized the TRU
waste currently emplaced in the WIPP and the waste that existed or was expected to be generated
at the DOE TRU waste sites in the CRA-2004 (U.S. DOE 2004). The DOE developed a
descriptive methodology for collecting and grouping waste information obtained from each TRU
waste site. The DOE also described and categorized the TRU waste that was currently emplaced
in the WIPP and the waste that existed or was expected to be generated at the DOE TRU waste
sites. The emplaced waste was tracked as reported in the WWIS and was included in the CRA-
2004 inventory. The details of the CRA-2004 inventory are presented in the CRA-2004, Chapter
4.0, Appendix TRU WASTE-2004, and Appendix DATA-2004, Attachment F.

As a result of responses to questions from the EPA during its review of the CRA-2004 PA, the
DOE was directed to conduct a new PA for recertification to incorporate inventory changes, as
well as other technical changes (Cotsworth 2005). The new inventory components and
radiological estimates were reported in TWBIR-2004 (U.S. DOE 2006) and subsequently
summarized in the CRA-2004 PABC Inventory Report (Leigh, Trone, and Fox 2005).

24.4.1.1 Inventory Description

The CRA-2004 PABC Inventory Report, Table 4 (Leigh, Trone, and Fox 2005) lists the volumes
of emplaced CH-TRU waste as of September 30, 2002 (the cutoff for inclusion in the CRA-2004
PA), and August 1, 2005 (the cutoff for inclusion in the CRA-2004 PABC). Table 5 of the same
report lists the stored and projected CH-TRU waste estimates used for the CCA, the CRA-2004
PA, and the CRA-2004 PABC. The projected inventory information is derived from the updated
waste stream profile forms and reflects each site’s best determination of the waste expected to be
generated. This inventory information is originally presented in the CRA-2004, Chapter 4.0,
Section 4.1.3. Leigh, Trone, and Fox (Leigh, Trone, and Fox 2005), Tables 9 and 10, show the
anticipated nonradioactive components of the TRU waste inventory.

For PA to model a full repository, the DOE used a scaling factor in the same manner used in the
CCA. However, unlike in the CCA, the CRA-2004 also used this scaling methodology on RH-
TRU waste. The techniques of inventory scaling are presented in TWBIR-2004 (U.S. DOE
2006).
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24.4.1.2 Number of Curies

The radionuclide activity expected to be placed in the WIPP decreased from the CCA estimate of
3.44 million Ci to 2.32 million Ci in the CRA-2004 PABC Inventory Report (Leigh, Trone, and
Fox 2005, Section 4.4, p. 36). Table 14 of the CRA-2004 PABC Inventory Report listed the
activity by radionuclide for the CCA PA, the CRA-2004 PA, and the CRA-2004 PABC.

The new inventory items since 1998 that were included in the CRA-2004 PA and the CRA-2004
PABC inventory are listed below.

Idaho National Laboratory (INL) Buried Waste—The DOE included the INL pre-1970
buried waste in the CRA-2004 PABC Inventory Report (Leigh, Trone, and Fox 2005) as a
result of an April 2003 Federal District Court judgment against the DOE on the buried waste.
The CRA-2004 PABC Inventory Report (Leigh, Trone, and Fox 2005) estimated 17,998 m’
of TRU waste in five waste streams from the pre-1970 buried waste at INL.

Supercompacted Waste—Supercompacted waste from INL’s Advanced Mixed Waste
Treatment Facility (AMWTF) was included in the CRA-2004 PABC TRU waste inventory
estimate. After an extensive analysis of this waste (Marcinowski 2003), the EPA concluded
that the supercompacted waste could be considered within the existing waste envelope and
PA. The EPA approved the disposal of the supercompacted waste (Marcinowski 2004).
Prior to shipping this waste, the EPA conducted a waste characterization inspection of the
AMWTF (Gitlin 2005).

Hanford Tank Waste—The DOE Office of River Protection determined that waste from 12
of the 177 tanks at the Hanford site was TRU waste or would be TRU waste after treatment.
Descriptions of these tanks and their waste streams and generating processes are given in
CARD 24, Table 24-1 (U.S. EPA 1998b). Patterson (Patterson 2005a and Patterson 2005b)
presents the DOE’s documentation for these TRU tanks.

Hanford Waste from K-Basin—The DOE’s CRA-2004 PABC TRU waste inventory also
included two waste streams, RL-W445 and RL-W446, consisting of approximately 50 m® of
waste, from the Hanford K-East and K-West Basins (Patterson 2005a and 2005b).

Container Types—Container types new to the CRA-2004 PABC inventory included the ten-
drum overpack, 5 X 5 x 8 boxes, 100-gallon drums, and pipe overpacks within drums. The
container types were considered in the CRA-2004 PABC inventory development process
since it was important to estimate the amount of CPR in the WIPP (Leigh, Trone, and Fox
2005, Section 4.2, p. 30).

Organic Ligands—Four organic ligands were included in the Fracture-Matrix Transport
(FMT) calculations of An solubilities: acetate, citrate, EDTA, and oxalate (Detwiler 2004a).
Further discussion on organic ligands for the CCA can be found in the CCA, Appendix
SOTERM, Section 5.0, and CARD 24, Section 24.C.5, pp. 24-40 and 24-41) (U.S. EPA
1998b). Organic ligands are further discussed in the CRA-2004 PA (Attachment SOTERM,
Section 5.0, p. 42) and U.S. EPA (U.S. EPA 2006c).
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Details of and changes occurring in the inventory processes and descriptions are discussed
further in CARD 24 (U.S. EPA 2006d).

24.4.2 40 CFR § 194.24(b)(1)

There were no major changes to the waste characteristics between the CCA PAVT and the CRA-
2004 PABC, but the DOE did change some of the waste components used in the PA. These
changes are summarized in Table 24-2 of CARD 24 (U.S. EPA 2006d) and are presented here in

Table 24-1.

Table 24-1. Significance and Changes in Components and Characteristics

Waste Component or
Characteristic Used in PA

Increase or Decrease From CCA to
CRA-2004 PABC

Significance

complexing agents

Similar amounts

Radioactivity (Ci/m’) Decrease Used in calculating releases
- Increase and decrease, depending on Higher solubility can lead to higher
Solubility s
oxidation state releases
Organic Ligands—

Increases solubility

Amount of Metals

Decrease

Maintains reducing environment, but
also contributes to gas generation

Amount of CPRs

Increase

May increase gas generation from
microbial processes

Oxyanions: nitrate, sulfate,

Similar, but overall increase

Nutrients for microbes - affects gas

and phosphate generation
Cement Decrease Volume-related component
Shear Strength No change Affects mechanical releases during a

drilling intrusion

Particle Diameter

The CRA-2004 PABC used the particle
diameter determination from expert panel
findings during the original certification

Used to calculate spallings releases

Formation of Colloidal
Suspensions

No change in parameterization

Colloids can facilitate transport of
radionuclides in groundwater

24.4.2.1 Assessment of Waste Characteristics and Waste Characteristic Input

Parameters

In the CCA, the DOE identified several waste characteristics as being potentially important to
the PA (the CCA, Appendix WCA, Section WCA.6, pp. WCA-42 and WCA-43) based on
available information, including uncertainties and the WIPP system characterization. These
analyses were summarized in the CCA, Appendices WCA, SOTERM, and MASS, and were
augmented by the DOE’s responses to the EPA comments (CARD 24, Sections 24.B.5 and
24.B.6, pp. 24-12 through 24-31) (U.S. EPA 1998b). The CRA-2004 identifies the same
important characteristics, and also states that organic ligands could be important to solubility.
The CRA-2004 PABC, therefore, includes the ligands in the solubility calculations (Brush and

Xiong 2005).
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24.4.2.2 Solubility

The DOE originally stated in the CCA that solubility of actinides was among the major
characteristics of the radionuclides expected to affect disposal system performance (the CCA,
Appendix WCA, Section WCA .4, pp. WCA-30 through WCA-34). The DOE assessed the
solubility of thorium (Th), uranium (U), neptunium (Np), plutonium (Pu), and americium (Am)
(Appendix SOTERM, U.S. DOE 1996a).

In addition, the DOE assumed that cesium (Cs) and strontium (Sr) were completely (100%)
soluble; therefore, the concentrations of these two radionuclides were determined from the
quantities listed in the inventory (the CCA, Appendix WCA, p. 30).

The DOE used the FMT geochemical modeling code and its associated database to calculate
solubilities. No changes were made to the FMT code or conceptual models for the CRA-2004
PA or the CRA-2004 PABC. However, revisions were made to the input FMT database since
the CCA PAVT. These changes included the addition of new aqueous An species to the
database and revisions to existing species data because of the availability of new experimental
data (see Appendix PA, Attachment SOTERM, U.S. DOE 2004). The DOE used the generic
weep brine (GWB) Salado brine chemistry formulation instead of the Brine A formulation used
in the CCA PA and PAVT. The most significant differences between the brine formulations
were the lower magnesium concentration and higher sulfate concentration in GWB relative to
Brine A. Comparison of geochemical modeling results using the two brine formulations
indicated that GWB brines had slightly lower predicted An(III) solubilities and higher An(V)
solubilities compared to Brine A.

24.4.2.3 Performance Assessment Parameters Related to Solubility

The solubility of actinides in the III, IV, V, and VI oxidation states for both the Castile and
Salado brines were calculated by the DOE with the assumption that pH and the fugacity of
carbon dioxide (f(CO;)) were controlled by the brucite (Mg(OH),) —hydromagnesite
(Mgs(CO3)4(OH),-4H,0) buffer. The solubilities from the CCA and the CRA-2004 are listed in
Table 24-3 of CARD 24 (U.S. EPA 2006d).

The uncertainty ranges for the actinides in the CRA-2004 PA were the same as those used in the
CCA (Bynum 1996). The uncertainties in the An solubilities were used to define the range for
Latin hypercube sampling of the An concentrations in the PA, assuming a log cumulative
distribution (CARD 24, Section 24.B.5, pp. 24-15 and 25-16) (U.S. EPA 1998b).

24.4.2.4 Formation of Colloidal Suspensions Containing Radionuclides

Formation of colloidal suspensions was evaluated by the DOE as an important group of waste
characteristics. Actinides can be mobilized in colloidal form as intrinsic colloids or absorbed on
nonradioactive colloidal particles. In the CCA, the DOE determined that four types of colloids
may be present in the WIPP repository: intrinsic colloids, mineral fragment colloids, humic
colloids, and microbial colloids (the CCA, Appendix WCA, Section WCA 4.2, pp. WCA-34
through WCA-36). These colloids were modeled in the CRA-2004 PABC and were unchanged
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from the CCA (see CARD 24, Sections 24.B.5 and 24.B.6, pp. 24-12 through 24-31 [U.S. EPA
1998b], and CCA Appendix SOTERM, Section 6.0 [U.S. DOE 1996a]).

The DOE implemented the colloidal An source term differently in the CRA-2004 PA than in the
CCA. In the CCA, the DOE assumed all vectors would have a microbial colloid contribution to
the An source term. For the CRA-2004 PA, the DOE assumed there would be microbial colloid
transport only in vectors with microbial degradation. In the CRA-2004 PABC it was assumed
that all vectors included microbial activity and thus included microbial colloid transport.

24.4.2.5 Production of Gas From the Waste (Including Microbial Substrate and
Nutrients)

Gas generation included hydrogen gas generation as well as carbon dioxide (CO;) and CHy
generation by microbial degradation. Anoxic corrosion produces hydrogen gas and microbial
action on microbial substrates such as CPR, as well as other microbial nutrients (nitrate, sulfate
and phosphate), which produce CO, and CHa.

The same conceptual model was used for microbial gas generation in the WIPP repository for
both the CCA and the CRA-2004. Information about the models used for the CCA and the
CRA-2004 can be found in the CCA, Appendix SOTERM, Section SOTERM-8.2.2, and
Appendix PA-2004, Attachment SOTERM-2004, Section SOTERM-2.2.2, respectively.

Microbial gas generation rates used in the average stoichiometry model were based on
experimental data from microbial consumption of papers (cellulose) under inundated and humid
conditions (Wang and Brush 1996). A gas-generation rate is determined in BRAGFLO (fluid
flow code) for the humid and inundated rates based on the effective liquid saturation (CRA-
2004, Chapter 6.0, Section 6.4.3.3). These gas generation rates were calculated from the initial
linear part of the experimental curve of CO, as a function of time (Appendix PA-2004,
Attachment PAR-2004) (Wang and Brush 1996).

For the CRA-2004 PABC, the DOE requested a change to the gas generation rate PA parameters
based on the DOE’s review of additional experimental data collected over the last 10 years
(Nemer and Stein 2005; Nemer, Stein, and Zelinski 2005). The gas generation experiments
exhibited two rates: an initial higher rate, and a second lower rate. The DOE proposed to the
EPA that the long-term rate be the gas generation rate used in the PA calculations, with the initial
higher rate incorporated as an initial higher pressure.

The DOE used Latin hypercube sampling in the CRA-2004 PA for the following gas-generation-
related parameters:

e Inundated steel corrosion rate

e Probability of microbial degradation of plastics and rubbers (in the event of microbial gas
generation)

¢ Biodegradation rate of inundated and humic cellulosics

e Factor B for microbial reaction
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24.4.2.6 Performance Assessment Parameters Related to Shear Strength,
Compactability (Compressibility), and Particle Diameter

There were no changes in these parameters from the CCA PAVT through the CRA-2004 PABC.

24.4.2.7 Radioactivity in Curies

In the CCA (Sections 3.1 and 3.2, and Appendix WCA), the DOE indicated that the radioactivity
of each isotope was important to the PA because it directly affected the waste unit factor (WUF)
(number of million Ci of TRU isotopes in the WIPP inventory) (see the CCA, Appendix WCA,
Table WCA-1). Since the same approach was used in the CRA-2004, the approach is
summarized here.

At the time of the CCA, the following radionuclides were determined by the DOE to be
important (the CCA, Appendix WCA, Figure WCA-4):

e (Cuttings/cavings/spallings release: 238py 2%y, 240Pu, 241Pu, 21 Am, 233U, 234U, 9°Sr, B¢,
244
Cm

e Direct brine release (DBR): 238py 239Pu 240Pu 241Pu 22py 241Am, 243Am, 233U, 234U, 235U,
236y 238y, 29T, 20Th, 22Th, 237Np 243C 244Cm 245Cm

242 241 23377 23477 229, 230
u, ““Pu, “"Am, U, U, “"Th, ~"Th

5

239, 240
P P

e Long-term groundwater release: u,
The DOE indicated that U and Th isotopes were required in DBR assessments because, although
they comprise negligible fractions of the total EPA unit, they did influence the total quantity of
dissolved radionuclides (the CCA, Appendix WCA, p. WCA-22). In addition, the DOE
indicated that although EPA units for *’Sr and '*’Cs at the time of WIPP closure were significant,
they are not included in direct release of brine because they rapidly decay within the first few
hundred years after closure and result in “negligible impact on the PA” (the CCA, Appendix
WCA, p. WCA-26). In addition, the DOE indicated that if a DBR occurred early after closure,
the total brine released would be minimal and the *’Sr and "*’Cs would still, therefore, play a
minor role in compliance (the CCA, Appendix WCA, p. WCA-26).

The DOE justified the radionuclide list for the long-term groundwater pathway (releases to the
Culebra Dolomite Member of the Rustler Formation [hereafter referred to as Culebra]) in the
CCA, Appendix WCA, Section WCA.3.2.3, pp. WCA-26 and WCA-27.

In the CRA-2004 PABC, the selection of isotopes for modeling transport in the disposal system
using NUTS and PANEL was described in Appendix TRU WASTE-2004, Section TRU
WASTE-2.0. PANEL runs included nearly all isotopes of the six actinides studied in the
Actinide Source Term Program: Th, U, Np, Pu, Am, and curium (Cm). NUTS runs explicitly
included five isotopes: 230Th, 234U, mPu, 2¥py, and 2 Am (Garner and Leigh 2005).

24.4.2.8 PA Parameters Related to Radioactivity in Curies of Each Isotope

The DOE used the information from the update of the CCA inventory to define the isotope
inventory for the CRA-2004 PA (the CRA-2004, Chapter 4.0). The CRA-2004 PABC Inventory
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Report (Leigh, Trone, and Fox 2005, Table 14, p. 37) provides the radioactivity in Ci of each
isotope used in the CRA-2004 PABC.

24.4.2.9 TRU Radioactivity at Closure

The CRA-2004 PABC Inventory Report, Table 14 (Leigh, Trone, and Fox 2005) lists the DOE
inventory at closure, based upon the September 2002 cutoff and the CRA-2004 PABC update as
described in Section 24.4.1. The CRA-2004 PABC Inventory Report indicated that the inventory
estimate was 2.32 x 10° Ci and the WUF was 2.32, with inventory activity decayed to the year
2033.

24.4.2.10 PA Parameters Related to TRU Radioactivity at Closure

The 2.32 WUF was the number of millions of curies of alpha-emitting TRU radionuclides with
half-lives longer than 20 years used in the calculation of the EPA normalized unit. Overall,
activity at 2033 for all TRU radionuclides has decreased from 2.55 x 10° Ci reported in the CCA,
to 2.48 x 10° Ci in the CRA-2004 inventory estimate, to 2.32 x 10° Ci in the CRA-2004 PABC
inventory estimate. The DOE discussed the WUF value in the CRA-2004 PABC Inventory
Report (Leigh, Trone, and Fox 2005, p. 36).

24.4.3 40 CFR § 194.24(b)(2)

The DOE indicated that ferrous metals, cellulose, organic chelating agents, radioactivity in curies
of each isotope, alpha-emitting TRU radionuclides with half-lives greater than 20 years, solid
waste components (e.g., soils and cementitious materials), sulfates and nitrates were expected to
have a significant effect on disposal system performance and so were used in the CCA PA,
CRA-2004 PA, and the CRA-2004 PABC. Most of the inventory amounts of the listed
components changed and were discussed in Appendix PA-2004, Attachment SOTERM-2004,
Table SOTERM-4; Leigh, Trone, and Fox (Leigh, Trone, and Fox 2005); and U.S. EPA (U.S.
EPA 2006e). The only significant change was the incorporation of organic ligands in the An
solubility PA calculations. The DOE updated the FMT thermodynamic databases with
information related to organics to account for the organic ligands’ affect on An solubility
(Appendix PA-2004, Attachment SOTERM-2004, Section SOTERM-5.0). Organic ligand
inventories were recalculated for the CRA-2004 PABC (Brush and Xiong 2005).

Changes and details on the effects of components on disposal system performance are discussed
further in CARD 24 (U.S. EPA 2006d).

24.4.4 40 CFR § 194.24(b)(3)

The DOE provided a list of waste characteristics and components that were excluded from
consideration in the PA for various reasons, such as negligible impact (the CCA, Appendix
WCA, Table WCA-4 and Appendix TRU WASTE-2004, Section TRU WASTE-6.0). The effect
of organic ligands, however, is incorporated into the CRA-2004 PABC (Brush and Xiong 2005).
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24.4.5 40 CFR 88 194.24(c)(1), (e)(1), and (e)(2)

For the CRA-2004 PA, the DOE did not make any changes to the limits identified in the CCA or
their implementation in the CRA-2004 PA. In reviewing the CRA-2004 PA, the EPA identified
that the packaging materials for the INL supercompacted waste were omitted from the CPR total,
but these packaging materials were included in the CRA-2004 PABC as part of the inventory
estimate. See CARD 24 (U.S. EPA 2006d) for further discussion.

24.4.6 40 CFR § 194.24(c)(2)

As noted in 40 CFR § 194.24(b), the DOE did not modify the list of CCA components and
characteristics requiring quantification. Therefore, the CRA-2004 did not identify any
significant changes to the measurement techniques used in the waste characterization program
(i.e., VE, RTR, AK, and NDA). In addition, the CRA-2004 did not propose changes to the
current waste characterization program through use of different NDA and NDE characterization
methodologies. The CRA-2004 indicated that the location of NDA and NDE methodology
documentation and information regarding QAOs had changed since the CCA. There were also
several minor changes to the characterization program. The changes the EPA identified are
specified in CARD 24 (U.S. EPA 2006d).

24.4.7 40 CFR § 194.24(c)(3)

The CRA-2004 was revised to show that the AK process was presented in the CH-TRU WAC.
The CH-TRU WAC was revised to include more discussion of AK with respect to radionuclides
(U.S. DOE 2002). Modifications made to the CH-TRU WAC since the CCA that were pertinent
to AK included the use of existing AK collected prior to the implementation of a QA program
under 40 CFR § 194.22(a), methods for confirming isotopic ratios using AK, required and
supplemental AK documentation, discrepancy resolution and data limitation identification, and
AK-radioassay data measurement comparisons as a means to assess comparability. Existing AK
collected prior to the implementation of a QA program under section 194.22(a) may be qualified
by peer review, corroborating data, confirmatory testing, or collection of data under an
equivalent QA program. See CARD 24 (U.S. EPA 2006d) for further discussion.

24.4.8 40 CFR § 194.24(c)(4)

The DOE uses the WWIS to track data for emplaced waste in the WIPP. For the CCA, the
WWIS used Oracle Version 7, and for the CRA-2004, the WWIS used Oracle Version 9; there
were no other changes. The CRA-2004 included the statement, “additional computing system
upgrades may be implemented in the future.” See CARD 24 (U.S. EPA 2006d) for further
discussion.

24.4.9 40 CFR § 194.24(c)(5)

The DOE described the changes to the PDP in the CRA-2004, Chapter 4.0, Section 4.3.3.1, PDP
(p. 4-49). There were three significant changes in Section 4.3.3.1 relative to the CCA: (1) the
QAPP is no longer referenced as the document defining the PDP QAO requirements, (2) the PDP
Plan was removed as a reference and replaced by the statement, “the NDA PDP plans are revised
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as required,” and (3) the section no longer contains a detailed description of the isotopes to be
analyzed and the configuration of the PDP tests. Other minor changes are addressed in CARD
24 (U.S. EPA 2006d).

The DOE also revised the quality document hierarchy for waste characterization activities by
making the Carlsbad Area Office (CAQO) Quality Assurance Program Document a higher-tier
document and the QAPP of lesser importance. This new document hierarchy is shown in the
CRA-2004, Chapter 4.0, Figure 4-3, which replaced the CCA, Chapter 4.0, Figure 4-6.

24.4.10 40 CFR §§ 194.24(d) and ()

The DOE did not use a performance-based waste loading scheme for waste emplacement in the
WIPP, and the DOE assumed random waste loading in its performance and compliance
assessments. Prior to the CRA-2004, the EPA requested that the DOE analyze waste loading
with respect to supercompacted waste, and the DOE identified that clustering of waste would not
affect performance (Marcinowski 2003; Park and Hansen 2003; Marcinowski 2004). See CARD
24 (U.S. EPA 2006d) for further discussion.

24.4.11 40 CFR §194.24(9g)

The DOE uses the WWIS to track the limitations on TRU waste disposal described in the WIPP
LWA. For the CCA, the WWIS used Oracle Version 7, and for the CRA-2004, the WWIS used
Oracle Version 9; there were no other changes. The CRA-2004 included the statement,
“additional computing system upgrades may be implemented in the future.” See CARD 24 (U.S.
EPA 2006d) for further discussion.

24.4.12 40 CFR § 194.24(h)

The EPA found the DOE in compliance with provisions of section 194.24(h). Inspections, such
as audits, and records are addressed by the EPA in CARD 22 (U.S. EPA 2006b).

24.5 EPA'’s Evaluation of Compliance for the 2004 Recertification

24.5.1 40 CFR § 194.24(a)

The EPA reviewed the CRA-2004 and supplemental information to determine whether they
provided sufficiently complete descriptions of the chemical, radiological, and physical
composition of the emplaced, existing, and to-be-generated waste proposed for disposal in the
WIPP. The EPA also reviewed the DOE’s description of the approximate quantities of waste
components (for both existing and to-be-generated waste). The EPA considered whether the
DOE’s waste descriptions were of sufficient detail to enable the EPA to conclude that the DOE
did not overlook any component that is present in TRU waste and has significant potential to
influence releases of radionuclides.

Based on the EPA’s review and evaluation of this information and the consideration of public
comments, the EPA determined that the DOE continued to comply with the requirements of
section 194.24(a) (U.S. EPA 2005a, U.S. EPA 2006c, U.S. EPA 2006e, and U.S. EPA 2006f).

DOE/WIPP-14-3503 24-15 Section 24-2014



16

17
18
19

20

21
22
23

24

25
26
27
28
29
30
31
32
33
34

Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

24.5.1.1 Chemical, Physical, and Radiological Description of Existing Waste

The EPA reviewed descriptions of the chemical, radiological, and physical components of the
waste, which were documented in the CRA-2004 and supporting documents. This information
was collected using methods similar to those used during the CCA, which were determined to be
reasonable by the EPA.

The EPA concluded on the basis of this information that the CRA-2004 and supplemental
information adequately described the chemical, radiological, and physical characteristics of each
waste stream proposed for disposal at the WIPP. The EPA further concluded that the
information presented by the DOE in the CRA-2004 provides adequate characterization of
existing WIPP waste for use in PA.

The EPA concluded that the DOE’s development of the disposal inventory was sufficient for PA
purposes. The EPA agreed with the DOE that the use of projected waste inventory for scaling
the CH-TRU WIPP inventory to meet the total WIPP capacity was appropriate. The DOE’s use
of the inventory scaling process was similar to that used in the CCA and was adequate for
projecting inventory estimates.

24.5.1.2 Waste Forms and Packaging: Supercompacted Waste

The EPA approved the disposal of supercompacted waste from AMWTF at the WIPP
(Marcinowski 2004). The CRA-2004 characterized, represented, and considered
supercompacted waste from INL in the recertification inventory.

24.5.1.3 Waste Forms and Packaging: Container Types

The DOE’s assortment of containers was expected to meet the metal limit regardless of container
type, because they all are metal containers. The EPA found the container types used in the CRA-
2004 PA to be reasonable.

24.5.1.4 Waste Forms and Packaging: Inclusion of Waste Packaging in Inventory

During the initial review of the recertification application, the EPA found that the DOE did not
include emplacement materials in the CRA-2004 PA calculations (Cotsworth 2004a). These
materials could contribute to gas generation. The DOE stated (Detwiler 2004b) that these
materials accounted for only a 12.7% increase in CPR if they were included in the PA, and that
they would have no effect on compliance. However, the DOE did include the additional
emplacement material volume and mass in the CRA-2004 PABC (Leigh, Trone, and Fox 2005,
Section 1.3.3, p. 11); therefore, the emplacement materials were reflected in the release
estimates. The CRA-2004 PABC showed that the WIPP still complied with the new CPR
amounts in the inventory. Thus, the use of increased CPR amounts was adequate, and the
amount used in the CRA-2004 PABC established a new limit.
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24.5.1.5 Number of Curies, Waste Streams, and VVolume

The DOE estimated the activity in curies in the inventory on a site-by-site, waste-stream-by-
waste-stream basis. The EPA required that the DOE produce a “list of the waste components
and their approximate quantities.” The EPA reviewed the estimate in the CRA-2004, Chapter
4.0, Appendix TRU WASTE-2004, and the TRU Waste Baseline Inventory Database (LANL
2005), and found sufficiently specific information on the species and quantities of individual
radioisotopes in the waste.

24.5.1.6 Organic Ligands

The EPA requested that the DOE provide additional information regarding the possible effects of
organic ligands concentrations on An solubilities in the WIPP repository (Cotsworth 2004b). In
its response, the DOE described the results of a series of calculations designed to determine the
sensitivity of An(III), An(IV), and An(V) solubilities to increases in organic ligand
concentrations and the possible effects of microbially produced acetate and lactate. The EPA
reviewed the updated calculations related to the effect of organic ligands on An solubility and
determined that organic ligands are potentially important (U.S. EPA 2006¢). The DOE included
the effects of solubility of organic ligands in the CRA-2004 PABC and the CRA-2004 and
supplemental information; therefore, the EPA found that the DOE appropriately included organic
ligands in the CRA-2004 PABC (U.S. EPA 2006f).

24.5.1.7 Hanford Waste

In the CRA-2004, the DOE identified that it included waste from 12 tanks from Hanford — nine
tanks of CH-TRU waste and three tanks of RH-TRU waste. The volume of the CH-TRU waste
was estimated to be approximately 3,932 m® (2% of the total CH-TRU waste and 2% of the total
inventory) and the RH-TRU waste was estimated at approximately 4,469 m® (63% of total RH-
TRU waste and 2.5% of the total inventory). The DOE stated that these 12 tanks were
considered TRU waste, although the tanks were managed as high-level waste. Furthermore, the
DOE pointed out, if the waste was high-level waste, then by law it could not go to the WIPP.
The DOE included waste from the 12 tanks in the CRA-2004 PA and the CRA-2004 PABC and
began discussion about establishing a TRU waste determination process in the future.

The EPA allowed this waste to be included in the PA inventory for recertification and the DOE
demonstrated that with the Hanford tank waste, the WIPP would continue to comply with the
EPA’s disposal regulations. However, it was noted that before any Hanford tank waste could be
shipped to the WIPP, the DOE must demonstrate during characterization that the waste is, in
fact, TRU waste that can legally go to the WIPP (CARD 24; U.S. EPA 2006d).

24.5.1.8 K-Basin Waste

The sludges from the K-Basin storage pools consist of debris, silt, sand, and material from
operation of the pools at Hanford. The 50.4 m® of sludges contaminated with radionuclides
associated with spent nuclear fuel that was exposed to water in the pools were included in the
CRA-2004 PABC.
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The EPA allowed this waste in the PA inventory because the waste form was similar to other
waste going to the WIPP, was low in volume, and required processing and characterization
before being shipped to the WIPP. In addition, the EPA stated the DOE must demonstrate that
the waste meets technical and legal requirements prior to disposal.

24.5.1.9 INL Waste

The pre-1970 buried waste included in the CRA-2004 PABC (Leigh et al. 2005) is found in
Appendix DATA-2004, Attachment F, Annex I, as waste stream IN-Z001. It was designated as
non-WIPP TRU waste, but the DOE decided to include it in the CRA-2004 PABC because of a
2003 judgment against the DOE related to its removal at INL. This waste was not included in
the CRA-2004 PA because the court judgment came after the September 30, 2002, cutoff date
for inventory development (Leigh, Trone, and Fox 2005; Lott 2004). This waste appeared to be
similar to other WIPP waste streams, but must still meet the WIPP WAC and remains subject to
the EPA’s inspection and approval process before being disposed of at the WIPP.

24.5.1.10 Other Issues

The DOE identified and corrected one error between the CRA-2004 PA and the CRA-2004
PABC concerning LANL CH-TRU waste stream LA-TA-55-48. This waste stream was a low-
volume, high-radioactivity waste stream that skewed the results of the PA complimentary
cumulative distribution functions upward. Upon further review, the DOE identified that this
waste stream was mischaracterized; the Pu fissile gram equivalent mass was greater than
shipping requirements allowed (Crawford 2004). The DOE reevaluated the waste stream, and
modified the waste stream radioactivity and volume for the CRA-2004 PABC. Since this was an
estimate and the waste will be characterized before going to the WIPP, the modification was
found to be reasonable.

24.5.2 40 CFR § 194.24(b)(1)

For the CCA, the EPA reviewed information on waste characteristics and components in a
number of technical documents. This review encompassed references, experimental programs,
logical arguments, and modeling. The EPA determined all relevant waste characteristics and
components were identified and evaluated. For the CRA-2004, the EPA focused on changes and
new information that could affect the DOE’s analyses and findings.

The EPA concluded that, with the combination of the CRA-2004, supplemental information, and
the CRA-2004 PABC, the DOE continued to comply with the requirements for section
194.24(b)(1) (U.S. EPA 2006d).

24.5.2.1 Solubility

The EPA’s review identified two areas in which the DOE did not adequately address solubility.
First, the DOE did not update the U(VI) solubility to incorporate new data that became available
since the certification decision. The data indicated that the U(VI) solubility should be higher
than that used by the DOE in the CRA-2004 PA. Second, the DOE did not update the solubility
uncertainty ranges used for An solubility oxidation states based on new data.
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For the CRA-2004 PABC, the EPA stated that the solubility of U(VI) needed to be changed to a
fixed value of 1 x 10 molar because of experimental data that became available after the CCA.
In addition, the EPA required that new solubility uncertainty ranges, based on the FMT database
and currently available experimental solubility data, be incorporated into the CRA-2004 PABC.
The DOE made additional changes to the calculation of the An(IIl), An(IV), and An(V)
solubilities based on revised thermodynamic data for the An(IV) actinides, a different Salado
brine formulation, and revised concentrations of organic ligands. These changes were properly
implemented as discussed in Section 7 of Technical Support Document for Section 194.24:
Evaluation of the Compliance Recertification Actinide Source Term and Culebra Dolomite
Distribution Coefficient Values (U.S. EPA 2005b).

A summary of changes and improvements incorporated into the calculation of An solubilities for
the CRA-2004 PABC that have been implemented since the CCA PAVT include the following:

e Organic ligand complexation data were incorporated into the FMT thermodynamic database
so the effects of organic ligands on An(Ill), An(IV) and An(V) solubilities can be calculated
directly. The organic ligand concentration changes, which in all cases but oxalate are defined
by the inventory, were the result of corrections to the masses of organic ligands identified in
the CRA-2004 PABC inventory (Leigh, Trone, and Fox 2005) and the minimum estimated
brine volume required for a release from the repository.

e The TRU waste inventory data, including actinides, were updated.

e The FMT thermodynamic database for actinides was updated and used to calculate the
An(IIT), An(IV), and An(V) solubilities. Most importantly, the free energy formation
constant value for thorium hydrate (Th(OH)4)(aq) was lowered, leading to better agreement
between experimental and modeling results (Xiong 2005).

e Magnesium oxide (MgO)-reacted Salado GWB and Castile (ERDA-6) brines were used to
calculate An solubilities. GWB, which has a lower magnesium (Mg) and higher sulfate

content, replaces Brine A as the Salado brine formulation for An solubility calculations
(Brush et al. 2006).

e Instantaneous equilibria among major GWB and ERDA-6 relevant minerals were assumed
and the chemical environment was made more uniform due to the elimination of
nonmicrobial vectors in PA.

e (Correction of the minimum brine volume necessary for DBR (Stein 2005).

e Revision of the estimated U(VI) solubility to 0.001 molar accounts for the new data (U.S.
EPA 2005b).

e Recalculation of An solubility uncertainties based on a much larger number of solubility

measurements, with separate distributions developed for the An(I1l), An(IV), and An(V)
solubilities (Xiong, Nowak, and Brush 2005).
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24.5.2.2 Colloids

The CCA PAVT included microbial colloid transport of actinides for all vectors. The CRA-2004
PA included different assumptions about the colloidal source term concentrations for microbial
and nonmicrobial vectors, with no microbial colloid transport of actinides assumed for
nonmicrobial vectors. However, for the CRA-2004 PABC, it was assumed that all vectors
included microbial activity. Therefore, the DOE included microbial colloid transport of actinides
for all CRA-2004 PABC vectors (Brush 2005). This approach was, therefore, the same for the
CCA PAVT and CRA-2004 PABC, and was consistent with the EPA’s direction that all vectors
include microbial activity.

24.5.2.3 Production of Gas from the Waste

Microbial degradation of CPR may influence the WIPP repository performance because of its
effects on repository chemistry and gas generation. The EPA reviewed the approach and
assumptions used by the DOE to model microbial degradation for the CRA-2004 PA. The
EPA’s comments to the DOE focused on the probability of significant microbial degradation, the
nature of the microbial degradation reactions likely to occur in the repository, and microbial gas
generation rates. As a result of the EPA’s review and comments, the DOE changed the modeling
of microbial degradation processes for the CRA-2004 PABC. Specifically, the EPA instructed
the DOE to assume that microbial degradation of CPR would occur in all CRA-2004 PABC
vectors.

During the review of the CRA-2004 PA, the DOE informed the EPA that the microbial gas
generation experiments had continued and additional information related to microbial gas
generation rates in the WIPP repository had become available since the CCA PA and the CCA
PAVT. In the letter (Cotsworth 2005) directing the DOE to perform the CRA-2004 PABC, the
EPA allowed the DOE to propose a new gas generation rate scheme based on the new
experimental data.

At the EPA’s direction, the DOE changed the probability of microbial degradation to account for
new evidence regarding the presence and viability of microbes capable of degrading CPR in the
WIPP repository. The revised probability parameters resulted in microbial degradation in all
vectors for the CRA-2004 PABC. However, the DOE asserted that uncertainties remained
regarding the viability of microbes in the repository because of different conditions in the
repository compared to the conditions in the experiments. The DOE therefore introduced an
additional sampled parameter, BIOGENFC. This parameter, which has a uniform distribution
from 0 to 1, was multiplied by the microbial gas generation rates to effectively reduce the humid
and inundated microbial gas generation rates from the experimentally determined long-term
rates.

24.5.3 40 CFR §§ 194.24(0)(2) and (b)(3)

The concentrations of organic ligands were reevaluated for the CRA-2004 PABC An solubility
calculations based on a revised estimate of the minimum amount of brine that could lead to a
release from the repository. In addition, new data regarding the possible complexation of An(IV)
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by EDTA were identified. These data were evaluated to determine the potential significance of
EDTA to the An solubility calculations for the WIPP repository conditions.

During the EPA’s review of the important waste components, the EPA identified that only
organic ligands had been addressed differently than in the CCA. Organic ligands could increase
An solubility, but the EPA determined that the DOE had adequately included their effects in the
CRA-2004 PABC (U.S. EPA 2006d).

24.5.4 40 CFR 88 194.24(c)(1), (e)(1), and (e)(2)

In the CCA, the EPA found that the DOE identified those waste components that required limits,
and that the limits were reasonable and quantifiable. The EPA’s main concern was that the
waste components be kept to levels that ensure the repository remains in compliance with the
disposal standards. The waste components of special concern were the amounts of CPR and
their potential to generate gases that contribute to increased pressure in the repository.

As with the CCA, the DOE did not provide the associated uncertainty for the waste material
component limits in the CRA-2004. The EPA identified two related issues regarding this claim
of no uncertainty. The first was to ensure that the inventory remains within the waste component
limits established by the DOE, and the second is that the performance of the repository was not
compromised by the uncertainty in the inventory. This section required that the DOE identify
the associated uncertainty for each limiting value. In the CRA-2004, as in the CCA, the DOE
stated that the waste material component limits were fixed values with no associated
uncertainties.

However, the EPA requested that the DOE review the issue of uncertainty. The DOE stated
(Leigh 2006, p. 6) that the “sum of the weights of individual components in a container can at
most differ from the total weight of the container by 5 percent.” For the CCA, the EPA agreed
with this approach, since the limiting value could be used to represent the “upper end” of an
uncertainty value. However, the lack of information on the waste component inventory was of
concern for the future, especially with the CPR materials, since they had the greatest potential to
affect performance.

Since the inventory emplaced in the WIPP was at a fraction of the total inventory expected in the
future, and since a significant fraction of the inventory was estimated and to be emplaced in the
future, the EPA found that the use of point estimates was acceptable for the waste components
and radionuclides for this recertification. In addition, the EPA found that since only a limited
amount of waste has been emplaced, the inventory and its associated uncertainty was below the
respective limiting values. However, the EPA suggested the DOE improve its knowledge of the
measurement uncertainty for the next recertification and include these uncertainties into the PA
process (U.S. EPA 2006d).

2455 40 CFR § 194.24(c)(2)

Since the 1998 certification decision, the waste characterization program had been implemented
at several DOE waste generator sites. This represented a change in activities since approval of
the CCA, because only LANL was approved at that time. Since 1998, the EPA had approved
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waste characterization at the larger generator sites, namely the AMWTF, Hanford, INL, RFETS,
and the Savannah River Site (SRS). In addition, characterization was approved at the small
generator sites Lawrence Livermore National Laboratory and the Nevada Test Site. These sites
continued to characterize CH-TRU waste for disposal at the WIPP through the CRA-2004.

Based on the EPA’s review of the CRA-2004, including the new information and references
presented therein, the EPA agreed that the methods used to quantify the limits of waste
components had not changed substantially since the 1998 certification decision. The EPA kept
abreast of all the changes to the program, including information source document changes that
transpired after the EPA’s 1998 certification decision. Changes implemented up to the 2002 CH-
TRU WAC and Waste Analysis Plan (WAP) referenced in the CCA had not affected the sites’
abilities to adequately quantify waste components in individual containers. The DOE, therefore,
continued to require each waste site to characterize radiological contents of every container of
CH-TRU waste streams destined for WIPP disposal using the EPA-approved NDA systems.
Similarly, each site continued to examine each TRU waste container to ensure the absence of
prohibited items using the EPA-approved RTR and/or VE procedures (U.S. EPA 2006d).

24.5.6 40 CFR § 194.24(c)(3)

The EPA’s WIPP regulations required the DOE to “provide information which demonstrates that
the use of process knowledge to quantify components in waste for disposal conforms to the
quality assurance requirements found in 40 CFR § 194.22” (U.S. EPA 1996, p. 5240).

The EPA found the information presented in the CRA-2004 adequate and that the adherence of
TRU waste sites to the CRA-2004-based AK process will allow them to meet their regulatory
obligations.

24.5.7 40 CFR § 194.24(c)(4)

The EPA determined that the general description of the WWIS in the CRA-2004 was adequate
(CARD 24, pp. 24-44, U.S. EPA 2006d). Hardware modifications and software upgrades
described in the CRA-2004 were necessary to maintain system reliability, security, and
performance. The EPA reviewed the WWIS during its inspections of the WIPP and TRU waste
generator sites and was aware of the changes to the WWIS since the CCA. The EPA determined
that the WWIS adequately gathers, stores, and processes information pertaining to TRU waste
destined for or disposed of at the WIPP (U.S. EPA 2006d).

The DOE stated that a majority of the 130 WWIS data fields were pertinent to demonstrate
compliance with TRU waste transportation and disposal requirements. The EPA verified that the
DOE adequately tracked more than these 130 data fields in the WWIS. The DOE had not
changed its tracking methodology and in fact has added parameters to be tracked in the WWIS.

24.5.8 40 CFR § 194.24(c)(5)
The QAPP and the Methods Manual were replaced by the WAC and the New Mexico

Environment Department WAP for the CRA-2004. The EPA was aware of these changes to the
program requirements documents. The wording changes regarding the description of the PDP
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test and the removal of the PDP plan did not affect the EPA’s ability to ensure that the DOE has
implemented a series of intercomparability tests for NDA equipment that develop similar results.
The elimination of the PDP test description from the CRA-2004 required that the DOE make
available to the EPA the PDP plans and test descriptions so the EPA could ensure that the
program was indeed acting as a “true blind sample” program. The change in PDP certification
from the facility to the equipment was acceptable.

The EPA continued to ensure, through audits and inspections, that the waste characterization
program sufficiently met QA requirements. The inspection program was the primary method by
which the EPA determined the implementation of QA controls to the waste characterization
program.

The DOE’s changes to the PDP program did not affect the EPA’s ability to assess the
implementation of quality controls to the waste characterization program. The wording changes
allowed the DOE more flexibility in developing PDP tests. The changes to the QA document
hierarchy do not lessen the implementation of quality controls to the waste characterization
program.

Based on the EPA’s review and evaluation of the CRA-2004 and supplemental information
provided by the DOE, the EPA determined that the DOE continues to comply with the
requirements for section 194.24(c)(5) (U.S. EPA 2006d).

24.5.9 40 CFR §§ 194.24(d) and (f)

In PAs, the DOE has assumed random waste emplacement. In the CCA, the EPA asked for
additional analysis assuming clustering of waste. The DOE performed an analysis and showed
that clustering waste streams would not significantly affect PA results. Indeed, RFETS waste
was eventually clustered in the WIPP (Park and Hansen 2003). In addition, the EPA required the
DOE to conduct another analysis assuming nonrandom waste emplacement as part of the review
of supercompacted waste from INL. The results showed that nonrandom placement of waste
was not significant (e.g., Appendix PA-2004, Attachment MASS-2004, Section MASS-21.0).
Thus, no waste loading assumptions were necessary in PA calculations for CRA-2004.

Based on the EPA’s review and evaluation of the CRA-2004 and supplemental information
provided by the DOE, and because the DOE showed that waste loading assumptions were not
necessary for use in PA, the EPA determined that the DOE continues to comply with the
requirements for sections 194.24(d) and (f) (U.S. EPA 2006d).

24.5.10 40 CFR §194.24(9)

The DOE has several years of experience with the WWIS and, through the EPA’s inspections,
the DOE has shown the WWIS to be effective in tracking and controlling waste disposed of at
the WIPP. The DOE had not characterized or shipped any RH-TRU waste at the time of the
CRA-2004.
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Based on a review and evaluation of the CRA-2004 and supplemental information provided by
the DOE, the EPA determined that the DOE continues to comply with the requirements for
section 194.24(g) (U.S. EPA 2006d).

24.5.11 40 CFR § 194.24(h)

The EPA found the DOE in compliance with provisions of section 194.24(h). Discussion of
inspections and records, such as audits, is addressed by the EPA in CARD 22 (U.S. EPA 2006b).

24.6 Changes or New Information Between the CRA-2004 and the CRA-2009
(Previously: Changes or New Information Since the 2004 Recertification)

24.6.1 40 CFR § 194.24(a)

To meet the section 194.24(a) requirements in the CRA-2004, the DOE described and
categorized the TRU waste currently emplaced in the WIPP at that time and the waste that
existed at various DOE facilities. The details of the inventory used for the CRA-2009 (U.S.
DOE 2009a and U.S. DOE 2009b) were presented in the CRA-2004, Chapter 4.0 and Appendix
TRU WASTE-2004, and the CRA-2004 PABC inventory (see Appendix BIR) was summarized
in the CRA-2004 PABC Inventory Report (Leigh, Trone, and Fox 2005). The combination of
the inventory presented in Appendix TRU WASTE-2004 and the CRA-2004 PABC Inventory
Report was referred to as the CRA-2004 PABC Inventory Report. The inventory for the CRA-
2009 PA was the same inventory used for the CRA-2004 PABC. Since the CRA-2004 PABC
was completed, the Annual Transuranic Waste Inventory Report—2007 (U.S. DOE 2008a) was
published and provides updated inventory information. The DOE anticipated this inventory
update would have only a small impact on normalized releases relative to the CRA-2009 PA, and
was not significant for compliance. Therefore, the DOE was in compliance with section
194.24(a).

24.6.2 40 CFR § 194.24(b)(1)

There were no changes to the waste characteristics between the CRA-2004 PABC inventory and
the CRA-2009 inventory, but the DOE did add inventory parameters used in the PA. Leigh,
Trone, and Fox (Leigh, Trone, and Fox 2005) gave a comprehensive description of the projected
inventory used for the CRA-2004 PABC. The CRA-2009 PA used the CRA-2004 PABC
inventory with one set of modifications. The CRA-2004 PABC included CPR materials in the
waste and container (packaging) materials that were also used in the CRA-2009 PA, but the CPR
contents in emplacement materials were erroneously omitted from the CRA-2004 PABC (Nemer
2007). To correct this omission, six new parameters representing the density of CPR materials in
emplacement materials were created and used in the CRA-2009 PA. Four additional parameters,
which represent the density of cellulose and rubber materials in container (packaging) materials,
were also created for the CRA-2009 PA (Nemer 2007).

Table 24-2 lists the names and descriptions of the CPR parameters used in the CRA-2009 PA,
including the 10 additional parameters. The addition of the four container (packaging) CPR
parameters was done solely for bookkeeping purposes, since container (packaging) materials do
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not contain cellulose or rubber materials, as seen by the zero values in Table 24-2. The CRA-
2009 PA used all the CPR parameters shown in Table 24-2.

There were no changes between the CRA-2004 PABC and CRA-2009 PA in the methodology
and data used to calculate An solubilities or their colloidal concentration in the WIPP brine. The
microbial assumptions and gas generation rates associated with this also remained unchanged in

the CRA-2009 PA. Therefore, the DOE was in compliance with section 194.24(b)(1).

24.6.3 40 CFR § 194.24(b)(2)

The DOE determined that the components identified below were expected to have a significant
effect on disposal system performance (see the CCA, Appendix WCA), and so were used in the
CRA-2004 PABC.

e Ferrous metals

e Cellulose and chelating agents (i.e., organic ligands) as they pertain to enhanced An mobility

e Radioactivity in curies of each isotope

e alpha-emitting TRU radionuclides, t;, > 20 years (t;; is the half-life)

e Radionuclides

e Solid waste components (e.g., soils and cementitious materials)

e Sulfates
e Nitrates
Table 24-2. CPR Parameters Used in the CRA-2009 PA
s Value
Name Description (kg/m?)

WAS AREA: DCELLCHW | Average density of cellulosics in CH-TRU waste materials 60.0
WAS AREA: DCELLRHW | Average density of cellulosics in RH-TRU waste materials 9.3
WAS AREA: DCELCCHW? Averag§ density of cellulosics in CH-TRU waste container 0.0

- (packaging) materials
WAS ARFA: DCELCRHW? Average' density of cellulosics in RH-TRU waste container 0.0

- (packaging) materials
WAS ARFA: DCELECHW® Avergge density of cellulosics in CH-TRU waste emplacement 122

= materials
WAS_AREA: DCELERHW" g;::er?iiidensny of cellulosics in RH-TRU waste emplacement 0.0
WAS AREA: DPLASCHW | Average density of plastic in CH-TRU waste materials 43.0
WAS AREA: DPLASRHW | Average density of plastic in RH-TRU waste materials 8.0
WAS_AREA: DPLSCCHW ﬁ;::er;iizsdensuy of plastic in CH-TRU waste container (packaging) 17.0
WAS_AREA: DPLSCRHW ﬁ;::er;iizsdensuy of plastic in RH-TRU waste container (packaging) 31
WAS AREA: DPLSECHW® | Average density of plastic in CH-TRU waste emplacement materials 8.76
WAS AREA: DPLSERHW® | Average density of plastic in RH-TRU waste emplacement materials 0.0
WAS AREA: DRUBBCHW | Average density of rubber in CH-TRU waste materials 13.0
WAS AREA: DRUBBRHW | Average density of rubber in RH-TRU waste materials 6.7
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s Value
Name Description (kg/m?)
WAS AREA: DRUBCCHW® Average density of rubber in CH-TRU waste container (packaging) 0.0
- materials
WAS_AREA: DRUBCRHW* g;f;fiifsdensny of rubber in RH-TRU waste container (packaging) 0.0
WAS AREA: DRUBECHW® | Average density of rubber in CH-TRU waste emplacement materials 0.0
WAS AREA: DRUBERHW® | Average density of rubber in RH-TRU waste emplacement materials 0.0

*Newly created for the CRA-2009 PA

These components in the CRA-2009 inventory were not changed from the CRA-2004 PABC
inventory that was used for the CRA-2004 recertification decision. Therefore, the DOE was in
compliance with section 194.24(b)(2).

24.6.4 40 CFR § 194.24(b)(3)

The DOE provided a list of those waste characteristics and components that were excluded from
consideration in the PA for various reasons, such as negligible impact (Appendix TRU WASTE-
2004, Section TRU WASTE-6.0, and Appendix PA-2009). There were no changes in the
exclusion decisions for the important waste components and characteristics in the CRA-2009 PA
since the CRA-2004 recertification decision. Therefore, the DOE was in compliance with
section 194.24(b)(3).

24.6.5 40 CFR §§ 194.24(c)(1), ()(1), and (e)(2)

The inventory used for the CRA-2009 PA was the same as the CRA-2004 PABC inventory.
Therefore, the waste components and their associated uncertainties for the CRA-2009 were not
changed since the CRA-2004 PABC. The only change from the CRA-2004 PABC was a change
in the emplaced MgO.

In April 2006, the DOE submitted for EPA approval a Planned Change Request (PCR) to reduce
the MgO excess factor from 1.67 to 1.2 (Moody 2006). To justify its request, the DOE used
reasoned arguments regarding health-related transportation risks to the public, the cost of
emplacing MgO, and the uncertainties inherent in predicting the extent of microbial consumption
of CPR materials during the 10,000-yr WIPP regulatory period. The EPA responded that the
“DOE needs to address the uncertainties related to MgO effectiveness, the size of the

uncertainties, and the potential impact of the uncertainties on long-term performance” (Gitlin
2006).

The DOE carried out an uncertainty analysis (Vugrin, Nemer, and Wagner 2006) and several
supporting analyses (Brush and Roselle 2006; Brush et al. 2006; Clayton and Nemer 2006; Deng
et al. 2006; Kanney and Vugrin 2006; Kirchner and Vugrin 2006) in response to the EPA’s
request for additional information on the uncertainties related to MgO effectiveness. Appendix
MgO-2009, Section Mg0-6.2.4.4 (U.S. DOE 2009c¢) provided a complete description of the
DOE uncertainty analyses. As part of this effort, Kirchner and Vugrin (Kirchner and Vugrin
2006) quantified the uncertainties in the estimates of the CPR material quantities emplaced in the
WIPP disposal rooms. Their analysis was based on the differences between the masses of CPR
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materials measured by RTR and VE, paired by waste container. They assumed that the VE
measurements were the more accurate values and, because they observed no significant bias in
the RTR measurements in a room, Kirchner and Vugrin (2006) then used Monte Carlo methods
“to simulate potential errors in the RTR measurements and to construct a distribution
representing the uncertainty in the CPR [materials] in a room,” and concluded that “the
uncertainty [standard deviation] on the total mass of CPR [materials] in a room would be less
than 0.3%.”

Based on these results, measurement uncertainty in the mass of CPR materials was not expected
to significantly impact the expected mass of CPR materials in a room and consequently had little
impact on repository performance. In addition, a limited amount of waste was emplaced relative
to total capacity of the repository. It followed that the inventory and its associated uncertainty
remained below the limiting value for the mass of CPR in the CRA-2009 PA, and the DOE
remained in compliance with sections 194.24(c)(1), (e)(1), and (e)(2).

24.6.6 40 CFR § 194.24(c)(2)

As noted in section 194.24(b), the DOE did not modify the list of CRA-2004 components and
characteristics requiring quantification. Therefore, the CRA-2009 did not identify any
significant changes to the measurement techniques used in the waste characterization program
(i.e., VE, RTR, AK, NDA).

Since the CRA-2004, the WIPP had received RH-TRU waste. RH-TRU waste normally contains
more gamma-emitting radionuclides than CH-TRU waste (mostly 1¥7Cs), and the
characterization method used to determine radionuclide activity is a Dose-to-Curie methodology
as identified in the Remote-Handled TRU Waste Characterization Program Implementation
Plan, Revision 0D (U.S. DOE 2003). RH-TRU waste normally contains more metal container
material parameters because the preferred method for hot-cell operation is to place the waste into
30- or 55-gallon drums before placement into the RH-TRU canister. The addition of RH-TRU
waste did not modify the list of components and characteristics requiring quantification.
Therefore, the DOE was in compliance with section 194.24(c)(2).

24.6.7 40 CFR § 194.24(c)(3)

Since the CRA-2004, the AK process is now presented in the WIPP WAC, Revision 6.2 (U.S.
DOE 2008c) for both the CH-TRU and RH-TRU waste. The WIPP WAC was revised to include
more discussion of AK with respect to radionuclides (WAC, Appendix A). Modifications made
to the WAC since the CRA-2004 that were pertinent to AK include the following:

e Use of existing AK collected prior to the implementation of a QA program under section
194.22(a) may be qualified in accordance with an alternative methodology and employs one
or more of the following methods: peer review, corroborating data, confirmatory testing, and
collection of data under an equivalent QA program for both the CH-TRU and RH-TRU

waste.

e Methods for confirming isotopic ratios using AK (i.e., methods pertinent to sites generating
weapons grade Pu vs. heat grade) for both the CH-TRU and RH-TRU waste.
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e Required and supplemental AK documentation for both the CH-TRU and RH-TRU waste.

e Discrepancy resolution and data limitation identification for both the CH-TRU and RH-TRU
waste.

e AK radioassay data measurement comparisons as a means to assess comparability for both
the CH-TRU and RH-TRU waste.

These modifications effectively focused on the WIPP WAC to address specific allowances and
requirements with respect to AK needs for radionuclide data on both the CH-TRU and RH-TRU
waste. The revised WAP (New Mexico Environment Department 2008) retained AK
requirements of data assembly, compilation, etc., included in the CRA-2004 and the CCA.
Therefore, the DOE was in compliance with section 194.24(c)(3).

24.6.8 40 CFR § 194.24(c)(4)

The WWIS used the Oracle Version 9 database management system at the time of the CRA-2004
as described in CRA-2004, Chapter 4.0, Section 4.3.2. The computing system for CRA-2009
was Oracle Version 10g. Appendix TRU WASTE-2004, Section TRU WASTE-5.0, briefly
described the WWIS as part of a system of controls that address sections 194.24(c)(4) and (c)(5),
requirements for computer software for nuclear facility applications. Since the submittal of the
CRA-2004, the WWIS had been updated to include data fields required for the disposal of RH-
TRU waste. The WWIS was also modified by the addition of data fields to meet additional
tracking and control requirements imposed on RH-TRU waste by the LWA. The WWIS was
also updated since the CRA-2004 to track the amount of MgO emplaced in the repository. This
addition was added to ensure the excess factor of 1.2 is met throughout the repository. The
WWIS User’s Manual, Appendix F (U.S. DOE 2008d), contained the WWIS Data Dictionary,
which defines each data field for CH-TRU and RH-TRU waste. Therefore, the DOE was in
compliance with section 194.24(c)(4).

24.6.9 40 CFR § 194.24(c)(5)

The DOE described the PDP program in the CRA-2004, Chapter 4.0, Section 4.3.3.1 PDP (p. 4-
49). Since the CRA-2004, revisions were made to both the Performance Demonstration
Program Plan for Nondestructive Assay of Boxed Wastes for the TRU Waste Characterization
Program, Revision 1 (U.S. DOE 2008¢), and the Performance Demonstration Program Plan for
Nondestructive Assay of Drummed Wastes for the TRU Waste Characterization Program,
Revision 1 (U.S. DOE 2005). The most important changes to these documents were
implemented to better represent current practices, simplify and clarify the scoring section, clarify
the explanation of the derivation of scoring criteria, and update the two NDA PDP Plans to be
consistent with one another. The Performance Demonstration Program Plan for Analysis of
Simulated Headspace Gases, Revision 6.1 (U.S. DOE 2007) was also revised since CRA-2004.
The most important changes described the relationship between the Carlsbad Technical
Assistance Contractor and the commercial suppliers of the headspace gas (HSG) PDP services,
as well as the standard gases used to prepare the HSG PDP samples. Prior to this revision, the
HSG PDP sample preparation contractor was a DOE national laboratory. Therefore, the DOE
was in compliance with section 194.24(c)(5).
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24.6.10 40 CFR §§ 194.24(d) and (f)

The CRA-2009 did not change in reference to provisions in sections 194.24(d) and (f) since the
CRA-2004 decision. Therefore, the DOE was in compliance with sections 194.24(d) and (f).

24.6.11 40 CFR §194.24(9)

The CRA-2009 inventory was unchanged from the CRA-2004 PABC inventory. Since the CRA-
2004, the DOE had characterized and shipped RH-TRU waste. The WWIS was also modified by
the addition of data fields to meet additional tracking and control requirements imposed on RH-
TRU waste by the LWA. Therefore, the DOE was in compliance with section 194.24(g).

24.6.12 40 CFR § 194.24(h)

The DOE continued to comply with the inspection and records requirements. This is discussed
in the CRA-2009, Section 22. Therefore, the DOE was in compliance with section 194.24(h).

24.7 EPA’s Evaluation of Compliance for the 2009 Recertification

24.7.1 40 CFR § 194.24(a)

The EPA reviewed the CRA-2009 and supplemental information to determine whether it
provided a complete description of the chemical, radiological and physical composition of the
emplaced, existing, and to-be-generated waste proposed for disposal in the WIPP repository.

The EPA also reviewed the DOE’s description of the approximate quantities of waste
components (for both existing and to-be-generated waste). The EPA considered whether the
DOE waste descriptions were of sufficient detail to enable the EPA to conclude that the DOE did
not overlook any component that was present in TRU waste and had significant potential to
influence releases of radionuclides. The following information is a summary of the EPA’s
evaluation.

Chemical, Physical, and Radiological Description of Existing \Waste

The CRA-2009 and supplemental information adequately described the chemical, radiological,
and physical characteristics of each waste stream proposed for disposal at the WIPP facility.

The EPA noted the following changes in the waste: the DOE listed the to-be-generated
(projected) waste in ATWIR-2008 (DOE 2008b). The projected waste was categorized similarly
to existing waste (e.g., heterogeneous debris, filter material, soil). The amounts were ultimately
expressed in density terms (kg/m’) for PA purposes (U.S. EPA 2010c, Section 24.1.6).

The EPA concluded that the DOE’s development of the disposal inventory was sufficient for PA
purposes. The EPA continued to agree with the DOE that the use of projected waste inventory
for scaling the WIPP CH-TRU and RH-TRU inventories to meet the total WIPP capacity was

appropriate.
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Waste Forms and Packaging

The only change for waste form and packaging since the CRA-2004 was that RH-TRU waste
shipments had begun and the RH emplacement canisters were used for RH disposal operations.
With their introduction, the metal in the repository increased. The DOE discovered that, “the
CPR contents in emplacement materials were erroneously omitted from the CRA-2004 PABC”
(Clayton et al. 2010). The DOE corrected this error in the CRA-2009 PA and the CRA-2009
PABC calculations (U.S. EPA 2010c, Section 24.1.6).

Number of Curies, Waste Streams and VVolume

The DOE continued to estimate the number of curies in the inventory on a site-by-site, waste
stream level using a reasonable process. The EPA required that the DOE produce a “list of the
waste components and their approximate quantities.” In addition to the radioisotope inventory
information, the DOE also provided sufficient information on the chemical and physical waste
components with descriptions in the ATWIR-2008 (DOE 2008b) and PAIR-2008 (Crawford et
al. 2009) (U.S. EPA 2010c, Section 24.1.6).

Organic Ligands

The DOE properly included the impact of the increased organic ligands waste inventory in the
CRA-2009 PABC calculations (U.S. EPA 2010c, Section 24.1.6).

Hanford Waste and K-Basin Waste

The original 12 tanks (9 tanks of CH waste and 3 tanks of RH waste) and the K-Basin knock-out
pot sludge from Hanford that were included in the CRA-2004 PA were removed from the

anticipated waste stream inventory and were not included in the CRA-2009 PABC calculations
(U.S. EPA 2010c, Section 24.1.6).

Based on the review of the chemical, physical, and radiological descriptions of existing waste,
waste forms, packaging, number of curies, waste streams, volumes, organic ligands, Hanford and
K-basin waste and supplemental information, the EPA determined that the DOE continued to
comply with the requirements of 194.24(a) (U.S. EPA 2010c, Section 24.1.7).

24.7.2 40 CFR § 194.24(b)(1)

In the CRA-2009, the EPA focused on changes and new information in the DOE analyses that
could impact disposal system performance based on changes in waste characteristics, such as
solubility, colloids, and gas generation. The EPA concluded that, with the combination of the
CRA-2009, supplemental information, and the CRA-2009 PABC, the DOE performed an
adequate update to the CCA and the 2004 recertification (U.S. EPA 2010c, Section 24.2.6).

The most recent 2008 inventory data on organic ligands (Crawford et al. 2009) showed that
organic ligand quantities increased dramatically for acetic acid, citric acid, sodium citrate, and
sodium EDTA. The EPA requested that the DOE consider the updated inventory of organic
ligands and the extent to which ligands are likely to affect actinide solubilities. Moody (Moody
2009a and Moody 2009b) responded to the EPA’s request and agreed to perform a new PA, the
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CRA-2009 PABC, that included updated concentrations of EDTA, acetate, citrate, and oxalate
concentrations, based on the information provided in Crawford et al. (Crawford et al. 2009), and
provided documentation of the CRA-PABC to the EPA.

Other changes for the CRA-2009 PABC include changes to the MgO excess factor and MgO
reactivity test procedure, and re-evaluation of the actinide distribution coefficients used in the
CRA-2009 PABC to account for the effects of higher organic ligand concentrations (U.S. EPA
2010c, Section 24.2.6).

The uncertainty ranges for the actinides in the CRA-2009 were also changed for the CRA-2009
PABC and are listed in Table 24-3.

Table 24-3. Cumulative Distribution Function (CDF) Ranges Established by the Revised
Actinide Solubility Uncertainty Analysis for the CRA-2009 PABC

Actinide Oxidation State CDF Range
I -4.20 to 2.70

v -2.25t03.30
Source: Xiong et al. 2009, Table 7 and Table 11

No changes were made to the colloidial actinide source term conceptual model or its
implementation since the CCA PAVT. Data developed since the CCA PAVT indicated that the
current model was likely to conservatively overestimate colloidal associated actinides in the
source term.

The DOE was aware of experiments that the Argonne National Laboratory had performed on the
structure of plutonium nanocolloids; however, the inclusion of intrinsic colloids in the PA
conservatively takes into consideration the formation and transport of these colloids (U.S. EPA
2010c, Section 24.2.6).

The gas generation conceptual model and model implementation were not changed in the CRA-
2009 PA (U.S. EPA 2010c, Section 24.2.6).

The EPA determined that the DOE continued to comply with the requirements for section
194.24(b)(1) (U.S. EPA 2010c, Section 24.2.7).

24.7.3 40 CFR §§ 194.24(b)(2) and (b)(3)

In section 194.24(b)(2), the DOE calculated new solubility values for the CRA-2009 PABC
based on the ATWIR-2008 and the PAIR-2008 (U.S. EPA 2010c, Section 24.3.6). In section
194.24(b)(3), the EPA verified that excluded waste characteristics and components had not
changed since the CRA-2004 (U.S. EPA 2010c, Section 24.4.6). The EPA determined that the
DOE continued to comply with the requirements for section 194.24(b)(3) (U.S. EPA 2010c,
Sections 24.3.7 and 24.4.7).
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24.7.4 40 CFR 88 194.24(c)(1), (e)(1), and (e)(2)

The EPA verified that the DOE continued to appropriately identify waste components that
required limits, and the limits were reasonable. The EPA verified that the WWIS system was
adequate for verifying waste emplaced in the WIPP repository. The DOE submitted a PCR to
decrease the amount of MgO from 1.67 to 1.2 times the emplaced CPR waste components. The
EPA directed the DOE to perform an uncertainty analysis to verify that a decreased amount of
MgO would still ensure control of repository chemistry and safe operation of the WIPP for the
long-term. The DOE analysis (DOE Appendix MgO 2009, Section 6.2.4.4) showed and verified
that, even with the uncertainty considered, compliance with the release standards was
demonstrated (U.S. EPA 2010c, Section 24.5.6).

The EPA found that the DOE continued to identify the limits of important waste components and
that the PA implementation was adequate. Based on the review and evaluation of the CRA-
2009, and supplemental information provided by the DOE, the EPA determined that the DOE
continued to comply with the requirements for sections 194.24(c)(1) and 194.24(e)(1, 2) (U.S.
EPA 2010c, Section 24.5.7).

24.7.5 40 CFR § 194.24(c)(2)

The EPA performed baseline inspections and Tier 1 evaluations of both CH- and RH-TRU waste
characterization activities. CRA-2009 CARD 8 includes a summary of the EPA waste
characterization inspections completed at different sites (U.S. EPA 2010d).

The RH waste characterization processes implemented by the Central Characterization Project
and approved by the EPA were different than those discussed in the RH Waste Characterization
Program Implementation Plan (WCPIP). The DOE agreed to revise the WCPIP and seek EPA
concurrence before its implementation. The DOE requested one specific exception (baseline
waste characterization at the Bettis Atomic Power Laboratory). The DOE could not characterize
waste at any new RH-TRU site until these revisions were finalized. Using the revised processes,
RH-TRU sites would quantify the radiological and physical contents of the waste to demonstrate
compliance (U.S. EPA 2010c, Section 24.6.6).

Based on the review and evaluation of the CRA-2009 and supplemental information provided by
the DOE, the EPA determined that the DOE continued to comply with the requirements for
section 194.24(c)(2) (U.S. EPA 2010c, Section 24.6.7).

24.7.6 40 CFR § 194.24(c)(3)

The EPA required TRU waste generator sites to prepare a detailed AK Summary document
containing all waste-specific information in one place, with properly cited references. The EPA
suggested that information not necessarily needed by TRU waste generator site personnel in the
AK summary documents could be included in appendices and adequately referenced (U.S. EPA
2010c, Section 24.7.7).
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Based on the review and evaluation of the CRA-2009 and supplemental information provided by
the DOE, the EPA determined that the DOE continued to comply with the requirements for
section 194.24(¢c)(3) (U.S. EPA 2010c, Section 24.6.7).

24.7.7 40 CFR § 194.24(c)(4)

The EPA reviewed the WWIS modification to track RH waste content information from
generators to the repository and found this change was acceptable (U.S. EPA 2010c, Section
24.8.6).

Based on the review and evaluation of the CRA-2009 and supplemental information provided by
the DOE, the EPA determined that the DOE continued to comply with the waste data tracking
requirements for section 194.24(c)(4) (U.S. EPA 2010c, Section 24.8.7).

24.7.8 40 CFR § 194.24(c)(5)

The changes made to the PDP since 2004 did not affect compliance with 40 CFR 194.24(c)(5)
(U.S. EPA 2010c, Section 24.9.6). Based on the review and evaluation of the CRA-2009 and
supplemental information provided by the DOE, the EPA determined that the DOE continued to
comply with the requirements for section 194.24(c)(5) (U.S. EPA 2010c, Section 24.9.7).

24.7.9 40 CFR §§ 194.24(d) and (f)

In the CRA-2009, the EPA asked for additional analysis assuming clustering of waste. The DOE
performed an analysis that showed nonrandom placement of waste was not significant and no
waste loading assumptions were necessary in PA calculations. Based on the review and
evaluation of the CRA-2009 and supplemental information provided by the DOE, and because
the DOE had shown that waste loading assumptions were not necessary for use in PA, the EPA
determined that the DOE continued to comply with the requirements for sections 194.24(d) and
194.24(f) for the 2009 recertification (U.S. EPA 2010c, Section 24.10.7).

24.7.10 40 CFR § 194.24(9)

The EPA verified that the DOE was using the WWIS to keep track of waste emplaced at the
WIPP repository in its annual emplacement inspections. These annual inspections confirmed
that the DOE continued to comply with section 194.24 (g) (U.S. EPA 2010c, Section 24.11.5).

Based on the review and evaluation of the CRA-2009 and supplemental information provided by
the DOE, the EPA determined that the DOE continued to comply with the requirements for this
section (U.S. EPA 2010c, Section 24.11.6).

24.8 Changes or New Information Since the CRA-2009 Recertification

24.8.1 40 CFR § 194.24(a)

To meet the requirements of section 194.24(a), the DOE described and categorized the TRU
waste inventory emplaced in the WIPP repository and the waste that existed or was expected to
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be generated at TRU waste sites since the CRA-2009, which was based on the inventory in the
CRA-2004 PABC with an inventory cutoff date of September 30, 2002 (herein referred to as the
CRA-2009) (U.S. DOE 2006; Leigh et al. 2005; Leigh, Trone, and Fox 2005). As a result of a
full technical evaluation of CRA-2009 from the EPA during its completeness review, the DOE
was directed to conduct a new PA for recertification to incorporate inventory changes as well as
other technical changes (Cotsworth 2009a and Cotsworth 2009b). The new inventory
components and chemical estimates were reported in the ATWIR-2008 (U.S. DOE 2008b) and
the PAIR-2008 with an inventory cutoff date of December 31, 2007 (Crawford et al. 2009), and
subsequently summarized in the CRA-2009 PABC (Clayton et al. 2010).

The TRU waste inventory used in the CRA-2014 is based on the unscaled ATWIR-2012 (U.S.
DOE 2012a; data as of December 31, 2011, the cutoff for inclusion in the CRA-2014 PA), which
is then scaled to a disposal inventory in the PAIR-2012 (Van Soest 2012) that supports PA
calculations. The TRU waste inventory collection process and associated radiological and non-
radiological components collected have remained the same since the CRA-2009 and CRA-2009
PABC.

The TRU waste inventory has been collected annually since 2007 and has changed from year to
year (see Table 24-4). The emplaced waste was tracked as reported in the Waste Data System
(WDS) (formerly the WWIS), and was included in the CRA-2009 and CRA-2009 PABC
inventories, and currently in the CRA-2014. Table 24-4 provides a brief history of the inventory
documents.

Table 24-4. Historical Inventory Documents

Title Purpose

.. Initial inventory of the DOE complex to report all defense TRU
WTWBIR, Revision 0 (U.S. DOE 1994) e i WZ e o] P p

WTWBIR, Revision 1 (U.S. DOE 1995a) First update made to the original inventory data reported.

TWBIR, Revision 2 (U.S. DOE 1995b) Used to show that the WIPP facility was in compliance with the
TWBIR, Revision 3 (U.S. DOE 1996b) disposal standards.

Appendix DATA-2004, Attachment F of

Title 40 CFR 191, Subparts B and C, Provided updated inventory information for the first recertification of
Compliance Recertification 2004 (U.S. the WIPP in 2004 (CRA-2004).

DOE 2004)

This was a revision of Appendix DATA, Attachment F. Provided
TWBIR-2004 (U.S. DOE 2006) updated inventory to support the PABC (CRA-2004 PABC) and was
used for CRA-2009.

The first annual inventory report that contained both scaled
ATWIR-2007 (U.S. DOE 2008a) (calculations to represent a full repository) and unscaled data.

ATWIR-2008 (U.S. DOE 2008b) First annual inventory report that reported only unscaled data.

Provided data from ATWIR-2008 in the required format for CRA-
PAIR-2008 (Crawford et al. 2009) 2009 PA baseline calculations (CRA-2009 PABC).

ATWIR-2009 (U.S. DOE 2009d) Provided updated annual inventory information.

ATWIR-2010 (U.S. DOE 2010a) Provided updated annual inventory information.

ATWIR-2011(U.S. DOE 2011a) Provided updated annual inventory information.

ATWIR-2012 (U.S. DOE 2012a) Provllde§ updated inventory information for this recertification
application.

Provides data from ATWIR-2012 in the required format for CRA—

PAIR-2012 (Van Soest 2012) 2014 PA (CRA-2014)
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Volumes and characteristics (both physical and radiological) of waste that a TRU waste
generator site may report as coming to the WIPP facility depend on factors that vary over time.
Changes to the TRU waste inventory are attributed to:

e Availability and confidence in supplemental characterization information or process
knowledge.

o Site estimates of projected TRU waste stream volumes. Changes in projected waste streams
directly affect the CH and RH scaling factors that determine the disposal inventory for PA.

e Continuing waste emplacement at the WIPP facility.
e Regulations on the federal and state level.

e Waste program management decisions at the site, at the WIPP facility and on the national
level.

e Site funding for waste management on sites.

¢ Inventory standardized collection methodologies and data check enhancements.

These are just a few of the interrelated factors that affect the estimates of waste stream volumes
and associated characteristics.

24.8.1.1 Inventory Databases

The CRA-2009 TRU waste inventory data were captured in the Transuranic Waste Baseline
Inventory Database (TWBID) Revision 2.1, Version 3.13, data version 4.16. The TWBID was
subsequently superseded with the Comprehensive Inventory Database v.1.00 S.100 (CID1),
which was released in December 2006. All relevant TWBID data and information were
migrated into the CID1. The CID1 data version D.7.00 supported the issuance of the ATWIR-
2008 and PAIR-2008. The TRU waste inventory information then was migrated from CIDI to
CID, v.2.00 S.2.00 (CID2), released in August 2011. The CID2 subsequently underwent a minor
software update to v.2.01 S.2.01 in March 2012. The CID2 data version D.11.00 supported the
issuance of the ATWIR-2012 and the PAIR-2012, which provide input to the CRA-2014.

The CID1 and CID2 were qualified to the software quality assurance requirements of the Quality
Assurance Program Document (QAPD) (U.S. DOE 2010b). Some of the major enhancements to
CID2 include tracking waste and packaging materials and chemical components in mass units
(kilograms [kg]), which were formerly tracked in density (kg/m’) and weight percent (wt %),
respectively, and tracking radionuclide activities (Ci), which were formerly tracked in activity
concentrations (Ci/m’). Additionally, CID2 added an Excel® import feature that increased data
entry efficiency. The CID2 was also designed to facilitate automated execution and input/output
processing for the radioactive decay and buildup calculations using the ORIGEN-S module of
SCALE 6 (ORNL 2009). ORIGEN Version 2.2 (ORNL 2002) was used for the decay and
buildup calculations for the previous compliance applications. ORIGEN-S is qualified to the
software quality assurance requirements of the QAPD (U.S. DOE 2010b).

DOE/WIPP-14-3503 24-35 Section 24-2014



AN N kAW

10
11
12
13
14
15
16

17
18
19

20

21
22
23
24

Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

24.8.1.2 Inventory Description

For PA to model a full repository, the DOE used the same scaling methodology used in the
CRA-2009 and CRA-2009 PABC. The method of inventory scaling is presented in TWBIR-
2004 (U.S. DOE 2006), Leigh, Trone and Fox (Leigh, Trone, and Fox 2005), and the PAIR-2008
(Crawford et al. 2009). The CRA-2009, CRA-2009 PABC, and CRA-2014 are based on
different inventories; therefore, they employ different waste scaling factors (Table 24-5).

Table 24-5. Inventory Scaling Factors (unitless)

Tvoe CRA-2009" CRA-2009 PABC? CRA-2014°
yp (cutoff 9/30/2002) | (cutoff 12/31/2007) | (cutoff 12/31/2011)
CH-TRU 1.48 5.72 2.66
RH-TRU 0.861 4.87 3.67

'U.S. DOE 2006; *Crawford et al. 2009; *Van Soest 2012

The CH and RH scaling factors, when applied to their respective site-reported projected
volumes, artificially increase the volumes such that the sum of the stored, projected, and
emplaced volumes meet but do not exceed the legislated limit on total volume (6.2 million cubic
feet [Land Withdrawal Act]) and permitted limit on RH volume (250,000 cubic feet [Hazardous
Waste Facility Permit]).The scaling factors will continue to change due to the estimated volumes
of CH and RH stored, emplaced, and projected waste for each recertification. To discuss
changes in the inventories, the unscaled values are presented in the subsequent sections, as
applicable, since scaled values do not provide a one-to-one comparison.

The data presented in Tables 24-6 through Table 24-10 are obtained from documents cited in the
table footnotes, but in some cases the data were supplemented by database queries or reports so
they could be presented in the appropriate units or totals.

24.8.1.3 TRU Waste Volume

For the CRA-2014, Table 3-1 and Table 3-2 of ATWIR-2012 list, by TRU waste site, the
unscaled stored and projected volumes of CH-TRU and RH-TRU waste, respectively. Table 24-

6 lists the total (sum of stored, projected, and emplaced) unscaled volumes by waste type for the
CRA-2009, CRA-2009 PABC, and CRA-2014.
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Table 24-6. Total CH and RH Waste Volumes (m°)

CRA-2009" CRA-2009 PABC? CRA-2014°

(cutoff 9/30/2002) | (cutoff 12/31/2007) (cutoff 12/31/2011)
CH 1.51x 10° 1.37x10° 1.47x10°
RH 7.40x 10° 2.91x 10° 3.84x 10°

'U.S. DOE 2006, LANL 2005 TWBID D.4.16; *U.S. DOE 2008b, LANL 2008 CID1 D.7.00;
*U.S. DOE 2012a, LANL 2012 CID2 D.11.00

Between the CRA-2009 and the CRA-2009 PABC the major volume changes are due to: 1)
resolution of legal issues with the State of Idaho. The ‘Agreement to Implement’, signed in July
2008, established requirements for retrieval of pre-1970 buried TRU waste. Prior to the
‘Agreement to Implement’, the Idaho Cleanup Project (ICP) had conservatively included
additional volume to account for waste that could require disposal outside of Idaho, such as
underburden soil, in addition to waste that was ultimately defined as ‘targeted waste’. As a result
of the ‘Agreement to Implement’, only “targeted waste” delineated in the Agreement was
included in a revised ICP estimated CH volume. The revised estimate resulted in a decrease of
approximately 10,500 cubic meters, and 2) the Hanford River Protection tank waste was
removed from the WIPP-bound inventory, accounting for approximately 3,900 m® and 4,500 m’
of the CH and RH volumes, respectively (U.S. DOE 2006 and U.S. DOE 2008a).

Between the CRA-2009 PABC and the CRA-2014, the inventory volume for both CH and RH
waste has increased. The major increase in CH waste is attributed to the Hanford (Richland) site
and INL, with a total increase between the two sites of approximately 7,000 m’. The increase in
RH waste volume is mainly attributed to Hanford, with an increase of about 1,300 m®. For more
details on the specific volume changes for the CRA-2009 PABC, refer to ATWIR-2008
(unscaled) and PAIR-2008 (scaled) (U.S. DOE 2008b; Crawford et al. 2009). For the CRA-
2014, refer to the ATWIR-2012 (unscaled) and PAIR-2012 (scaled) (U.S. DOE 2012a; Van
Soest 2012).

24.8.1.4 Number of Curies

Tables 3-10 and 3-11 of ATWIR-2012 (U.S. DOE 2012a) list the anticipated CH-TRU and RH-
TRU radionuclide activities (decay and buildup corrected through 2011) by site and
radionuclide, respectively. Table 24-7 lists the unscaled total (sum of stored, projected, and
emplaced) CH and RH and activities for the CRA-2009, CRA-2009 PABC, and CRA-2014.
These activities have different decay periods since, in the past, reporting period unscaled
activities were not decayed to a common year, such as the closure year (2033).

Table 24-7. Total CH and RH Activity (Ci)

CRA-2009" CRA-2009 PABC? CRA-2014°
(cutoff 9/30/2002) (cutoff 12/31/2007) (cutoff 12/31/2011)
CH 430x 10° 3.56 x 10° 3.48 x 10°
RH 1.68 x 10° 3.89x 10° 1.20x 10°

'U.S. DOE 2006, LANL 2005 TWBID D.4.16; *U.S. DOE 2008b, LANL 2008 CID1 D.7.00; *U.S. DOE
2012a, LANL 2012 CID2 D.11.00
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Since the CRA-2009, the activity for CH waste has decreased consistently over the years. This
is mainly due to more realistic estimates based on actual characterization data where the activity
had previously been overestimated. Also contributing to the decrease, but to a much lesser
extent, is the decay and buildup of radionuclide activities.

The ATWIR-2008 (U.S. DOE 2008b) began decaying unscaled activities to 2033 (WIPP facility
closure) so that a comparison could be made with future collection years. The most significant
decrease in activity since the CRA-2009 was due to the SRS, with a decrease of approximately
780,000 Ci due to two waste streams that were repackaged, characterized, and shipped. During
the characterization of waste streams SR-W027-221H-HET and SR-MD-HET (formerly SR-
W027-999-MD-HET), SRS realized that it had overestimated the activity of these two waste
streams. Correction of the largest overestimate was for plutonium-238 (238Pu), which caused this
isotope to no longer be reported as the most predominant isotope in the CRA-2014, Section 31,
Tables 31-4 and 31-5.

The re-evaluation of SRS activity is not the only reason that ***Pu is not the dominate isotope for
the CRA-2014 PA. Other contributing factors include the amount of projected waste SRS
estimated for these two waste streams, and the effects of scaling the activity to a full repository.
All of these factors contributed to the overall decrease in ***Pu for the CRA-2014.

The RH activity increase between CRA-2009 PABC and the CRA-2014 is attributed to the
Hanford (Richland) site. Hanford RH volume more than doubled, subsequently increasing the
activity by approximately 530,000 Ci. For more details on these changes, refer to ATWIR-2008
(unscaled) and PAIR-2008 (scaled) for the CRA-2009 PABC, and ATWIR-2012 (unscaled) and
PAIR-2012 (scaled) for the CRA-2014 (U.S. DOE 2008b; Crawford et al. 2009; U.S. DOE
2012a; Van Soest 2012).

24.8.1.5 Waste, Packaging, and Emplacement Materials

Table 3-4 of the ATWIR-2012 lists the unscaled stored and projected waste and packaging
components of the CH-TRU and RH-TRU waste inventory. Table 24-8 lists the unscaled total
(sum of CH and RH stored, projected, and emplaced) waste materials (iron, aluminum-based
metal/alloys; other metal/alloys; other inorganic materials; cellulosic; rubber; plastics; cement;
solidified inorganic and organic materials; soils; vitrified) and packaging materials (CPR, steel,
lead) masses for the CRA-2009, CRA-2009 PABC, and CRA-2014.

Table 24-8. Total Waste and Packaging Materials (kg)

CRA-2009" CRA-2009 PABC® CRA-2014°
(cutoff 9/30/2002) (cutoff 12/31/2007) (cutoff 12/31/2011)
Waste Materials 9.45x 10’ 5.34x 107 4.57x 10
Packaging Materials 3.51x10° 3.03x 107 3.39x 107

'U.S. DOE 2006, LANL 2005 TWBID D.4.16; *U.S. DOE 2008b, LANL 2008 CID1 D.7.00; *U.S. DOE 2012a, LANL
2012 CID2 D.11.00

The waste materials have continuously decreased over the CRA time periods. This is mainly due
to more realistic estimates based on actual characterization data where the masses of the
packaging materials had previously been overestimated.
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The largest single waste material decrease was related to the volume decrease for the ICP as
reported in Section 24.8.1.3. Since ICP overestimated soil volume, this had a direct decrease in
the soil mass for the waste material parameters. This accounted for approximately a 16 million
kg decrease in soils between the CRA-2009 and the CRA-2009 PABC. The packaging materials
have stayed fairly stable over the CRA reporting time frames, with the change in the total mass
being related to the final container type stored and emplaced in the WIPP.

For more specific details on the waste and packaging material parameter changes refer to
ATWIR-2008 (unscaled) and PAIR-2008 (scaled) for the CRA-2009 PABC, and ATWIR-2012
(unscaled) and PAIR-2012 (scaled) for the CRA-2014 (U.S. DOE 2008b; Crawford et al. 2009;
U.S. DOE 2012a; Van Soest 2012).

Table 24-9 lists the total scaled emplacement material (cardboard slip sheets/stabilizer-cellulose;
polypropylene supersacks, slip sheets, and stretch/shrink wrap-plastic) masses for the CRA-
2009, CRA-2009 PABC, and CRA-2014.

Table 24-9. Total Scaled Emplacement Materials (kg)

CRA-2009" CRA-2009 PABC? CRA-2014°
(cutoff 9/30/2002) | (cutoff 12/31/2007) | (cutoff 12/31/2011)
1.69 x 10° 1.34x 10° 1.51x 10°

'U.S. DOE 2006; > Crawford et al. 2009; *Van Soest 2012

To determine the mass of emplacement materials when the WIPP repository is full, an analysis is
performed for each CRA. The analysis uses scaled final form container data to determine the
amount of emplacement materials required to emplace the total scaled number of final form
containers in the WIPP repository. The emplacement material masses are only calculated using
scaled container values; therefore, Table 24-9 only presents the scaled emplacement material
masses.

Since scaled values are not comparable, some generalizations can be made as to why the values
are different: 1) for each CRA, the scaling factors have changed, which has a direct change on
the final values, 2) the emplacement materials will continue to change based on the actual
containers that are emplaced in the WIPP repository, and 3) the analysis calculates what type of
emplacement materials will be needed based on the estimated final containers reported by the
sites. As these estimates change, so will the emplacement materials.

24.8.1.6 Organic Ligands and Oxyanions

Table 24-10 lists the total (sum of CH and RH stored, projected, and emplaced) scaled CH and
RH organic ligands (acetate, acetic acid, citrate, citric acid, EDTA, oxalate, oxalic acid) and
oxyanion (nitrate, phosphate, sulfate) masses for the CRA-2009, CRA-2009 PABC, and CRA-
2014.
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Table 24-10. Total Scaled Organic Ligands and Oxyanions (kg)

CRA-2009" CRA-2009 PABC? CRA-2014°
(cutoff 9/30/2002) (cutoff 12/31/2007) | (cutoff 12/31/2011)
Organic Ligands 5.80 x 10* 5.87x 10" 5.07x 10
Oxyanions 3.22x10° 2.52x10° 2.38x 10°

'U.S. DOE 2006; *Crawford et al. 2009; *Van Soest 2012.

The data in Table 24-10 are presented as scaled data because the organic ligands and oxyanions
are not tracked in the WDS; therefore, to account for their emplaced mass, an analysis is
performed to account for all the organic ligands and oxyanions. This analysis is performed on
the scaled data and is presented in the performance assessments inventory reports for the use in
PA.

Since scaled values are not comparable for the organic ligands and oxyanions, the following
generalizations are discerned: 1) for each CRA, the scaling factor has changed, which has a
direct effect on the final values, 2) organic ligand and oxyanion masses have changed due to the
development of additional AK documentation, and 3) the generator sites are reporting more
accurate values for these components. For more specific details on organic ligand and oxyanion
changes refer to ATWIR-2008 (unscaled) and PAIR-2008 (scaled) for the CRA-2009 PABC,
and ATWIR-2012 (unscaled) and PAIR-2012 (scaled) for the CRA-2014 (U.S. DOE 2008b;
Crawford et al. 2009; U.S. DOE 2012a; Van Soest 2012).

Based on the information presented in section 24.8.1, the DOE continues to demonstrate
compliance with provisions of section 194.24(a).

24.8.2 40 CFR § 194.24(b)(1)

There were no major changes to the waste characteristics between the CRA-2009 PABC and the
CRA-2014, but the DOE did update waste component information and add inventory parameters
used in the WIPP PA. Additional parameters include the mass of waste and packaging materials,
the solubilities calculated using multiples of the minimum brine volume necessary for a DBR to
occur, and those to describe the additional biodegradation reactions implemented within the
repository chemistry model. These changes are refinements to the implementation of the PA
conceptual models; no changes were made to these models. Waste component changes are
summarized in Table 24-11, and parameter value changes are discussed in the appropriate
subsections below.

Based on the information presented in Section 24.8.2, the DOE continues to demonstrate
compliance with provisions of section 194.24(b)(1).
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Table 24-11. Significance and Changes in Components and Characteristics

Waste Component or
Characteristic Used in PA

Increase or Decrease From CRA-
2009 PABC to CRA-2014

Significance

Radioactivity (Ci/m’)

Decrease

Used in calculating releases

Increase and decrease, depending on

Higher solubility can lead to higher

Solubility oxidation state releases
Organic Ligands— ..
& 18 Decrease Increases solubility

complexing agents
Maintains reducing environment, but

Amount of Metals Decrease . g L
also contributes to gas generation
May increase gas generation from

Amount of CPRs Decrease 4 £as &

microbial processes

Oxyanions: nitrate, sulfate,

Increase and decrease

Nutrients for microbes - affects gas

and phosphate generation
Cement Decrease Volume-related component
Aff hanical rel i
Shear Strength Increase . epts mechanical releases during a
drilling intrusion
Particle Diameter No change Used to calculate spallings releases

Formation of Colloidal
Suspensions

Increase and decrease

Colloids can facilitate transport of
radionuclides in groundwater

24.8.2.1 Assessment of Waste Characteristics and Waste Characteristic Input

Parameters

In the CCA, the DOE identified several waste characteristics as being potentially important to
PA. The CRA-2014 identifies the same important characteristics as in the CCA. As was first
done in the CRA-2004, the CRA-2014 continues to assert that organic ligands could be

important to solubility and therefore organic ligands are included in the solubility calculations

(Brush and Domski 2013a).

There were no changes to the conceptual models since the CRA-2009 PABC.

24.8.2.2 CRA-2014 Radioactivity in Curies

The DOE used the information from the PAIR-2012 (Van Soest 2012) as the basis for the PA
isotope inventory for the CRA-2014. The CRA-2014 PA Radionuclide Inventory Screening
Analysis (Kicker and Zeitler 2013) discusses the methodology used by the DOE to determine the
WIPP repository radionuclide inventory information for use in CRA-2014 PA calculations. The
parameters for the initial radionuclide inventory decayed to the WIPP facility closure date, and
those calculated based on the initial radionuclide inventories such as the WUF, and the initial
lumped radionuclide inventories were updated for use in the CRA-2014 (Kicker and Zeitler

2013).
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24.8.2.3 CRA-2014 Solubility and Organic Ligands

The CRA-2014 includes new solubility values for Th(IV), Np(V) and Am(III) (Brush and
Domski 2013a), and new solubility uncertainty factors (Brush and Domski 2013b). The DOE
also implemented a new method for calculating the organic ligand concentrations for the
minimum brine volumes necessary for a DBR by adding additional parameters (Camphouse
2013). The DOE utilized EQ3/6, Version 8.0, and the thermodynamic database
DATAO.FMT.R2, also known as DATA(0.FM1, for the analyses performed in support of the
CRA-2014. The CRA-2014 continues to include the effects of organic ligands in the solubility
calculations, as was first done in the CRA-2004.

More details are provided in Appendix SOTERM-2014, Sections SOTERM-3 and SOTERM-4
on the refinement of the baseline solubilities and solubility uncertainties and in Appendix
MASS-2014, Section MASS-2.6.10 on the implementation of variable brine volume.

24.8.2.4 CRA-2014 Parameters Related to Metals, CPR and Oxyanions

The CRA-2014 used the inventory described in the PAIR-2012 (Van Soest 2012) to update the
parameters related to metals, CPRs and oxyanions. Previous inventory reports included the
densities of the waste and packaging materials, but the PAIR-2012 reports the masses of the
waste and packaging materials. This change allows the reported values to be directly used in PA,
and the conversion from densities to masses is no longer necessary. Twenty-two new
parameters, shown in Table 24-12, were added to represent the new waste and packaging
material mass values reported in the PAIR-2012 (Camphouse 2013).

Table 24-12. Waste and Packaging Material Parameters Added for the CRA-2014.

Material Property Description

CELCCHW Mass of cellulosics in CH waste container materials
CELCRHW Mass of cellulosics in RH waste container materials
CELECHW Mass of cellulosics in CH waste emplacement materials
CELERHW Mass of cellulosics in RH waste emplacement materials
CELLCHW Mass of cellulosics in CH waste
CELLRHW Mass of cellulosics in RH waste
IRNCCHW Mass of iron containers, CH waste
IRNCRHW Mass of iron containers, RH waste
IRONCHW Mass of iron-based material in CH waste
IRONRHW Mass of iron-based material in RH waste
PLASCHW Mass of plastics in CH waste

WAS_AREA PLASRHW Mass of plastics in RH waste
PLSCCHW Mass of plastic liners, CH waste
PLSCRHW Mass of plastic liners, RH waste
PLSECHW Mass of plastic in CH waste emplacement materials
PLSERHW Mass of plastic in RH waste emplacement materials
RUBBCHW Mass of rubber in CH waste
RUBBRHW Mass of rubber in RH waste
RUBCCHW Mass of rubber in CH waste container materials
RUBCRHW Mass of rubber in RH waste container materials
RUBECHW Mass of rubber in CH waste emplacement materials
RUBERHW Mass of rubber in RH waste emplacement materials
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24.8.2.5 CRA-2014 Production of Gas from the Waste

Two changes related to the gas generation from the waste were implemented in the CRA-2014
PA: the refinement of the repository water balance and the update to the anoxic steel corrosion
rate. Each is discussed below.

24.8.2.5.1 Repository Water Balance

As part of the CRA-2009, the EPA noted several issues for possible additional investigation,
including the potential implementation of a more detailed repository water balance (U.S. EPA
2010c). The main objective of refining the repository water balance is to include the major gas-
and brine-producing and consuming reactions in the existing conceptual model (Appendix PA-
2014, Section PA-1.1.8). The CRA-2014 implements the same biodegradation pathways as
implemented in the CRA-2009 PABC, but the generation of water is also considered. All
reactions are further described in Camphouse (Camphouse 2012).

The CRA-2014 PA includes the following gas and brine reactions:

¢ Iron hydroxide with hydrogen sulfide, which consumes gas and produces water
e MgO hydration, which consumes water and produces brucite

e (Carbonation of brucite to form Hydromagnesite

e Transformation of hydromagnesite to form magnesite, which produces water

BRAGFLO 6.02 was revised to include these additional reactions (see Appendix PA-2014,
Section PA-4.2.5). As a result, several new parameters were added (see Table 24-13). Clayton
(Clayton 2013) describes the justification of the chemistry parameter values used for the CRA-
2014.

Table 24-13. Chemistry Parameters Added for the CRA-2014

Material Property Description
REFCON DN _HYDRO Hydromagnesite density
REFCON MW_HYDRO Hydromagnesite molecular weight
REFCON STCO xy Stoichiometric coefficients for reaction X, species y
WAS_AREA gggggg(sj, MgO inundated hydration rate in Castile and Salado brines
WAS AREA | BRUCITEH Humid MgO hydration rate
WAS AREA | HYMAGCON Hydromagnesite conversion rate

24.8.2.5.2 Refinement of the Steel Corrosion Rate (STEEL:CORRMCOQO?2)

In the WIPP PA, model gas generation is assumed to result from the microbial degradation of
CPR materials and the anoxic corrosion of steel (see Appendix PA-2014, Sections PA-1.1.4 and
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PA-4.2.5). The parameter STEEL:CORRMCO?2 represents the anoxic steel corrosion rate for
brine-inundated steel in the absence of microbially produced CO,.

The DOE has updated both the distribution type and values for the parameter
STEEL:CORRMCO?2 for the CRA-2014 PA based on the experimental corrosion data reported
by Roselle (Roselle 2013). Because the STEEL:CORRMCO?2 parameter represents the
corrosion rate as a constant in PA calculations, the best estimate of the corrosion rate is
represented by the mean of the empirical data reported in Roselle (Roselle 2013). The
uncertainty on the mean in this case is represented by a Student-t distribution. The DOE has
updated both the distribution type and values for the parameter STEEL:CORRMCO?2 for the
CRA-2014 PA based on the experimental corrosion data reported by Roselle (Roselle 2013).

24.8.2.6 CRA-2014 Parameters Related to Waste Shear Strength

The parameter related to the waste shear strength was revised for the CRA-2014. Based on the
recommendations of Herrick and Kirchner (Herrick and Kirchner 2013), the DOE included a
refined distribution for the parameter BOREHOLE:TAUFAIL in the CRA-2014 PA calculations
(Appendix PA-2014, Section PA-1.1.5). The DOE has updated the parameter for the CRA-2014
from a loguniform distribution with a range of 0.05 — 77.0 Pa, to a uniform distribution with a
range of 2.22 — 77.0 Pa to best estimate the uncertainty range for parameter
BOREHOLE:TAUFAIL.

24.8.2.7 CRA-2014 Formation of Colloidal Suspensions

The colloid enhancement parameters were re-examined for the CRA-2014 (Appendix PA-2014,
Section PA-1.1.11). Based on the recommendations of Reed et al. (Reed et al. 2013), the DOE
has updated the PA colloid parameters. Specifically, the PA parameter properties CONCINT,
PROPMIC and CAPMIC were changed. More details are provided in SOTERM-2014, Section
SOTERM-4.6.

24.8.3 40 CFR 88 194.24(b)(2) and (b)(3)

The CRA-2014 identifies the same important waste characteristics as in the CCA, and also
identifies organic ligands as being potentially important to PA. The CRA-2014 includes organic
ligands in the solubility calculations (Brush and Domski 2013a). Most of the inventory amounts
of the listed components have changed since the CRA-2009 PABC; these are described in the
PAIR-2012 (Van Soest 2012).

The DOE provided a list of those waste characteristics and components that were excluded from
consideration in the CCA PA for various reasons, such as negligible impact. There were no
changes in the exclusion decisions for the important waste components and characteristics since
the CRA-2009 PABC recertification decision. Therefore, the DOE continues to demonstrate
compliance with provisions of section 194.24(b)(2) and (b)(3).
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24.8.4 40 CFR 88 194.24(c)(1), (e)(1), and (e)(2)

The rationale has changed for establishing or not establishing limits for the waste components
identified as potentially significant in the CCA. The minimum emplacement limit for nonferrous
metals has been eliminated. All other limits remain the same, and their implementation into the
CRA-2014 PA has not changed.

The minimum emplacement value for nonferrous metals was established in the CCA as the
minimum amount needed to bind to organic ligands, thereby reducing the impact of organic
ligands on the solubility of radionuclides (the effects of organic ligands were not included in the
CCA PA). Since the CRA-2004, the effect of organic ligands on actinide solubility has been
included in the PA. The minimum emplacement limit is no longer necessary to eliminate the
effect of organic ligands on the actinide solubility in the PA, however the mass of nonferrous
metals will continue to be tracked as part of the DOE waste inventory.

In its evaluation of the CCA, the EPA concluded that while there is no limit for the radionuclide
inventory, the EPA considers the radionuclide inventory used in the PA to be a de facto upper
bound (U.S. EPA 2010c, Section 24.5.3). Therefore the inventory that is used in PA calculations
to determine compliance with release standards resets the limits on radionuclide emplacement at
the WIPP. Thus, the DOE is proposing a new upper bound for the radionuclide inventory by
including the most recent DOE inventory data from the PAIR-2012 (Van Soest 2012) in the
CRA-2014 PA.

Based on the information above, the DOE continues to demonstrate compliance with the
provisions of section 194.24(¢c)(1), (e)(1), and (e)(2).

24.8.5 40 CFR § 194.24(c)(2)

As noted in Section 28.8.4 (40 CFR § 194.24(b)), the DOE did not modify the list of CRA-2009
components and characteristics requiring quantification. Therefore, the CRA-2014 does not

identify any significant changes to the measurement techniques used in the waste
characterization program (i.e., VE, RTR, AK, NDA).

Since the CRA-2009, the standard large box 2 has been added to handle oversized waste items,
and the shielded container (see Appendix DATA-2014, DATA-B-1.3) has been conditionally
approved by the EPA (Edwards 2011) to dispose of high gamma waste as CH, but will be
accounted against the RH limits. The WIPP WAC (U.S. DOE 2008c) was revised to remove all
references to limited VE (i.e., document all contents of a waste container) for CH waste.
Revision 6.5 of the WAC (U.S. DOE 2010c¢) clarified the language regarding liquid prohibition
and VE. The term “residual liquid” was replaced with “observable liquid.” Observable liquid is
liquid that can be seen by a trained radiography operator or by a trained operator performing VE
of the waste. This terminology can be implemented consistently during characterization
regardless of waste type. These changes, along with the addition of the standard large box 2,
shielded containers, and the removal of all references to limited VE for CH waste, do not modify
the list of components and characteristics requiring quantification. Therefore, the DOE is in
compliance with section 194.24(c)(2).
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24.8.6 40 CFR § 194.24(c)(3)

Since the CRA-2009, the AK process has not changed for CH and RH waste. The process is
described in CRA-2009, Section 24.6.7. The DOE has added a gravimetric or dimensional
analysis for RH unique waste streams where the activity on or within a waste stream is identified
as discreet pieces of irradiated materials to estimate the activity content of the waste container or
to confirm AK information for the same measurements. For the gravimetric method, the data are
controlled under the formal measurement control program specified in the QAPD. The quality
assurance objectives of 194.22(c) are specified for both methods (U.S. DOE 2011b). Therefore,
the DOE is in compliance with section 194.24(c)(3).

24.8.7 40 CFR § 194.24(c)(4)

The WWIS used the Oracle Version 10g database management system at the time of the CRA-
2009, as described in CRA-2009, Section 24.6.8. The WWIS was retired in December 2009, and
replaced with the WDS to provide DOE with a modern approach to process controls and data
sharing. The WDS uses Oracle DB 11g, and a web interface for user access. The EPA was
provided with system access to the WDS in 2009. The WDS Data Dictionary (U.S. DOE 2013)
is not included in the WDS User’s Manual (U.S. DOE 2012b), but is included as a reference to
this section for consistency with the CRA-2009. Appendix MON-2014, Section MON-3.6,
briefly describes the WDS and its function for the monitoring program that was developed to
meet commitments contained in the DOE’s application to the EPA, which demonstrated
compliance with radioactive waste disposal regulations 40 CFR Part 191 Subparts B and C and
the certification criteria in 40 CFR Part 194. Therefore, the DOE is in compliance with section
194.24(c)(4).

24.8.8 40 CFR § 194.24(c)(5)

The DOE describes the PDP program in the CRA-2009, Section 24, Waste Characterization.
Since the CRA-2009, both the Performance Demonstration Program Plan for Nondestructive
Assay of Boxed Wastes for the TRU Waste Characterization Program, Revision 3 (U.S. DOE
2011c) and the Performance Demonstration Program Plan for Nondestructive Assay of
Drummed Wastes for the TRU Waste Characterization Program, Revision 3 (U.S. DOE 2011d)
have been revised. The most important changes to these documents were implemented to
simplify sample preparation team requirements and instructions, better define the process to
address failures of the tested NDA systems to meet NDA PDP criteria, single out the non-
interfering matrix standard waste box and non-interfering matrix drum as distinct from other
matrices tested and define their use for specialized circumstances, and to improve the
descriptions of NDA PDP components and inventory of materials. The Performance
Demonstration Program Plan for Analysis of Simulated Headspace Gases, Revision 7 (U.S.
DOE 2010d) has also been revised since CRA-2009 to implement a change removing the
compound cis-1,2-dichloroethylene from the target compound list. Therefore, the DOE is in
compliance with section 194.24(c)(5).
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24.8.9 40 CFR §§ 194.24(d) and (f)

For the CRA-2014 PA, the DOE did not make any changes to the waste loading scheme since
the CRA-2009 PABC. The DOE did not use a performance-based waste loading scheme for
waste emplacement in the WIPP repository, and the DOE assumed random placement of waste
in its performance and compliance assessment. Therefore, the DOE continues to demonstrate
compliance with provisions of section 194.24(d) and ().

24.8.10 40 CFR §194.24(9g)

The CRA-2014 inventory has changed from the CRA-2009 PABC inventory and is described in
Section 24.8.1 (40 CFR § 194.24(a)). The WDS tracks compliance with the limitations on CH-
TRU and RH-TRU waste described in the WIPP LWA. Therefore, the DOE is in compliance
with section 194.24(g).

24.8.11 40 CFR § 194.24(h)

The DOE continues to comply with the inspection and records requirements, as discussed in
Section 22 of this application. Therefore, the DOE is in compliance with section 194.24(h).
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25.0 Future State Assumptions (40 CFR § 194.25)

25.1 Requirements

8 194.25 Future State Assumptions

(a) Unless otherwise specified in this part or in the disposal regulations, performance assessments and
compliance assessments conducted pursuant to the provisions of this part to demonstrate compliance with § 191.13,
§ 191.15 and part 191, subpart C shall assume that characteristics of the future remain what they are at the time the
compliance application is prepared, provided that such characteristics are not related to hydrogeologic, geologic or
climatic conditions.

(b) In considering future states pursuant to this section, the Department shall document in any compliance
application, to the extent practicable, effects of potential future hydrogeologic, geologic and climatic conditions on
the disposal system over the regulatory time frame. Such documentation shall be part of the activities undertaken
pursuant to § 194.14, Content of compliance certification application; § 194.32, Scope of performance assessments;
and § 194.54, Scope of compliance assessments.

(1) In considering the effects of hydrogeologic conditions on the disposal system, the Department shall
document in any compliance application, to the extent practicable, the effects of potential changes to hydrogeologic
conditions.

(2) In considering the effects of geologic conditions on the disposal system, the Department shall document in
any compliance application, to the extent practicable, the effects of potential changes to geologic conditions,
including, but not limited to: Dissolution; near surface geomorphic features and processes; and related subsidence in
the geologic units of the disposal system.

(3) In considering the effects of climatic conditions on the disposal system, the Department shall document in
any compliance application, to the extent practicable, the effects of potential changes to future climate cycles of
increased precipitation (as compared to the present conditions).

25.2 Background

The U.S. Environmental Protection Agency’s (EPA’S) purpose in issuing the Compliance
Criteria at 40 CFR § 194.25 (U.S. EPA 1996) was to minimize the impact of inherently
conjectural specifications of future states on the compliance application. The EPA has found no
acceptable methodology to predict the future state of society, science, languages, or other
characteristics of mankind. However, the EPA does believe that established scientific methods
can make plausible predictions regarding the future state of geologic, hydrogeologic, and
climatic conditions. Therefore, section 194.25 stipulates that the future state will resemble
present conditions except for those relating to hydrogeologic, geologic, and climatic conditions.
For example, the population density and land ownership patterns in the Waste Isolation Pilot
Plant’s (WIPP’s) surrounding regions are assumed to remain consistent with today’s conditions
for the next 10,000 years. However, section 194.25 requires that performance and compliance
assessments include dynamic analyses of changes in the geology, hydrology, and climatic
conditions during the regulatory time frame.

25.3 1998 Certification Decision

Future state assumptions that are relevant to 40 CFR § 194.25(a) and may affect the containment
of waste were identified by the U.S. Department of Energy (DOE) in the Compliance
Certification Application (CCA), Chapter 6.0, Section 6.2 and Appendices SCR and MASS (U.S.
DOE 1996). Many of these future state assumptions were derived from the development of
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features, events, and processes (FEPs) that are potentially relevant to the performance of the
waste disposal system, and can be found in the CCA, Appendix SCR (e.g., solution mining and
anthropogenic climate changes). FEPs are screened using specific criteria to determine what
phenomena and components of the disposal system can and should be dealt with in performance
assessment (PA) calculations.

In its certification decision, the EPA first determined whether all FEPs and appropriate future
state assumptions were identified and developed by the DOE. The EPA then evaluated the
DOE'’s criteria to eliminate (screen out) inapplicable or irrelevant FEPs and associated
assumptions. The EPA also analyzed whether there were potential variations in the DOE’s
assumed characteristics and determined whether the future state assumptions were in compliance
with section 194.25(a).

The EPA’s CCA review found no potentially significant omissions in the lists of FEPs, and no
major inadequacies in the CCA’s descriptions of FEPs and related future state assumptions. The
EPA concluded that the DOE adequately described all the future state assumptions applicable
under section 194.25(a) (U.S. EPA 1998a).

To comply with 40 CFR 88 194.25(b)(1), (b)(2), and (b)(3), the DOE identified and described
the hydrogeologic FEPs and related future state assumptions retained for further evaluation and
inclusion in PA calculations in the CCA, Chapter 6.0, Section 6.3. The DOE described the
effects of potential changes to hydrogeologic conditions on the disposal system in the CCA,
Chapter 6.0, Sections 6.4.6 and 6.4.9 and Appendices SCR, TFIELD, and MASS. The DOE
described the effects of potential changes to geologic conditions on the disposal system in the
CCA, Chapter 6.0, Sections 6.2, 6.4.6, 6.5.4, and Appendices SCR and MASS. The DOE
identified and described the effects of potential changes to future climate cycles of increased
precipitation on the repository in the CCA, Chapter 6.0, Section 6.4.9.

The EPA concluded that the DOE adequately addressed the impacts of potential hydrogeologic,
geologic, and climate changes to the disposal system (U.S. EPA 1998a). The EPA further stated
that the CCA included all relevant elements of the PA and compliance assessments and was
consistent with the requirements of section 194.25.

25.4 Changes in the CRA-2004

For the 2004 Compliance Recertification Application (CRA-2004), the DOE reevaluated all
WIPP FEPs and made improvements and clarifications to several FEP descriptions, arguments,
and screening decisions. The results of the FEPs reassessment were presented in Appendix PA-
2004, Attachment SCR (U.S. DOE 2004). Table SCR-1 summarized these changes in the CRA-
2004.

25.5 EPA’s Evaluation of Compliance for the 2004 Recertification

To evaluate compliance with section 194.25 requirements, the EPA reviewed the CRA-2004
documentation, including Chapters 2.0, 6.0, 7.0, and 9.0; Appendix PA, Attachment SCR;
Attachment TFIELD; and Attachment MASS. As in the 1998 Certification Decision (U.S. EPA
1998b), the EPA first determined whether all FEPs and appropriate future state assumptions were
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identified and developed by the DOE. The EPA then evaluated the DOE’s criteria to eliminate
(screen out) inapplicable or irrelevant FEPs and associated assumptions. The EPA also analyzed
whether there were potential variations in the DOE’s assumed characteristics and determined
whether the future state assumptions were in compliance with section 194.25(a).

25.5.1 40 CFR § 194.25(a)

The EPA verified that all appropriate FEPs were included in the list provided by the DOE for
section 194.25(a). The EPA reviewed any changes in FEPs, including all screened-in and
screened-out FEPs related to future states, to verify that their selections were made correctly.
The EPA’s FEPs review is documented in the CRA-2004 Technical Support Document for
section 194.25, 40 CFR § 194.32, and 40 CFR § 194.33 (U.S. EPA 2006a).

25.5.2 40 CFR § 194.25(b)(1)

The EPA reexamined any hydrogeologic conditions that may have changed since the CCA
review. The EPA determined that the DOE’s review of FEPs related to hydrogeologic conditions
and screening arguments was complete and that the conclusions drawn were appropriate.
Changes in the hydrology at and around the WIPP site, such as water level changes in monitor
wells and changes in potash mining, were appropriately included in PA modeling by updated
changes in the Culebra Dolomite Member of the Rustler Formation (hereafter referred to as the
Culebra) transmissivity fields (T-fields). See the CRA-2004 Compliance Application Review
Document (CARD) 25 for more information (U.S. EPA 2006b).

25.5.3 40 CFR § 194.25(b)(2)

The EPA reexamined the DOE’s characterization of future geologic conditions in the CRA-2004
documents (U.S. EPA 2006a). The EPA reexamined issues that were reviewed during the CCA,
such as tectonics and deformation assumptions; fracture development and fault movement;
ground shaking and seismic assumptions; volcanic and magmatic activity; metamorphic activity;
shallow, lateral, and deep dissolution assumptions; and mineralization assumptions. The EPA
also reviewed the CRA-2004 screening arguments related to geological screening decisions. The
EPA determined that the DOE’s geologic screening arguments were reasonable and adequate.

25.5.4 40 CFR § 194.25(b)(3)

As in the CCA, the EPA’s review of climatic condition changes focused on applicable FEPs. The
EPA found that new information since the CCA did not impact FEPSs or screening decisions
related to climate change (U.S. EPA 2006b).

25.5.5 EPA’s Determination of Compliance for the 2004 Recertification
Based on a review and evaluation of the CRA-2004, Chapters 2.0, 6.0, 7.0, and 9.0; Appendix
PA, Attachment SCR; Attachment TFIELD; Attachment MASS; and an assessment of changes

since 1998, the EPA determined that the DOE continued to comply with the requirements of
section 194.25 (U.S. EPA 2006c).
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25.6 Changes or New Information Between the CRA-2004 and the CRA-2009
(Previously: Changes or New Information Since the 2004 Recertification)

25.6.1 40 CFR § 194.25(a)

The DOE reevaluated the basis of the WIPP FEPs for the CRA-2009 (U.S. DOE 2009). The
results of this reevaluation are found in Appendix SCR-2009. Conclusions drawn from
Appendix SCR-2009 were also summarized in Section 32 of the CRA-20009.

As described in Appendix SCR-2009, no screening decisions previously made using the future
state assumption in section 194.25(a) were changed (although additional information may have
been added to their descriptions); 16 FEPs were screened out based on this provision. Table 25-
1 lists the 16 FEPs eliminated from PA calculations using the future state assumption.

Because there were no changes to the conditions and bases for FEPs screened out using the
future state assumption, the DOE continued to be in compliance with the requirements of section
194.25(a).

25.6.2 40 CFR § 194.25(b)

40 CFR § 194.25(b) requires consideration of future hydrogeologic, geologic, and climate
conditions during the regulatory time frame. Table 25-2 lists those FEPs that were screened into
PA calculations according to the criteria in section 194.25(b). There were no changes to the
screening decisions for those FEPs that represent the hydrogeologic, geologic, and climatic
conditions in the future; they continued to be represented in performance calculations.

Section 1 of Clayton (Clayton 2008) lists the changes to the PA system used for the CRA-2009
calculations. None of the changes made for the CRA-2009 performance calculations affected the
implementation of the FEPs screened in according to section 194.25(b).

In summary, no changes were made to screening decisions for those FEPSs that represent the
hydrologic, geologic, and climate-related conditions for the WIPP, and no changes were made to
the representation of these elements within the PA system. Therefore, the DOE remained in
compliance with the requirements of sections 194.25(b)(1), (b)(2), and (b)(3).
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Table 25-1. FEPs Screened Out Using the 40 CFR § 194.25(a) Criterion®

EPA FEP I.D. FEP Name Change Summary
H6 Archeological investigations None
H7 Drilling associated with thermal energy production None
H10 Liquid waste disposal None
H11 Hydrocarbon storage None
H14 Mining for other resources (not potash) None
H15 Excavation activities associated with tunneling None
H16 Construction of underground facilities None
H40 Changes in land use None
H47 Anthropogenic climate change — Greenhouse gas effects None
H48 Anthropogenic climate change — Acid rain None
H49 Anthropogenic climate change — Damage to the ozone layer None
H53 Changes in agricultural practices — Arable farming None
H54 Changes in agricultural practices — Ranching None
H55 Changes in agricultural practices — Fish farming None
H56 Demographic change, urban developments, and technological None
developments
H58 Solution mining — Potash None

% These screening classifications are consistent with current screening arguments and classifications as presented in Appendix SCR-2009.

Table 25-2. FEPs Screened In According to 40 CFR § 194.25(b)?

EPA FEP FEP Name Issue Screening Method of
I.D. Classification Representation In PA
N1 Stratigraphy Deposition and properties of | Included in the BRAGFLO grid
geological formations in Undisturbed incorporates relevant
control of system Performance (UP) | stratigraphic units.
performance. scenario
N2 Brine reservoirs Pressurized brine reservoirs | Included in the The potential for brine
may be present in the Disturbed pocket intrusion is
Castile Formation beneath Performance (DP) | represented by the
the controlled area. scenarios parameter PBRINE in the
E1 scenario.
N16 Shallow Dissolution | Percolation of groundwater | UP The effects of shallow
and dissolution in the dissolution, as in Nash
Rustler Formation may Draw, on the
increase transmissivity. transmissivity of the
Culebra are represented in
the Culebra T-field
generation and calibration
process.

® There have been no technical changes to this information since the CRA-2004, other than the correction of errors.
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Table 25-2. FEPs Screened In According to 40 CFR § 194.25(b)? (Continued)

EPA FEP FEP Name Issue Screening Method of
1.D. Classification Representation In PA
N23 Saturated Groundwater flow beneath uUpP Groundwater flow is
Groundwater Flow | the water table is important represented by the
to disposal system Culebra T-fields.
performance.
N24 Unsaturated The presence of air or other | UP Unsaturated flow is a
Groundwater Flow | gas phases may influence precursor to recharge to
groundwater flow. the Culebra, which is
accounted for in the
boundary conditions for
the Culebra T=fields.
N25 Fracture Flow Groundwater may flow uUpP Fracture flow is
along fractures as well as represented by the dual-
through interconnected pore porosity Culebra transport
space. model.
N27 Effects of Groundwater flow may not | UP Preferential pathways are
Preferential be uniform, and may occur accounted for in the
Pathways along particular pathways. calibration of Culebra T-
fields to transient
hydraulic test responses.
N33 Groundwater Groundwater geochemistry | UP Salado and Castile brine
Geochemistry influences actinide geochemistry are
retardation and colloid accounted for in actinide
stability. solubility values. Culebra
brine geochemistry is
accounted for in the
retardation factors used in
PA calculations of
actinide transport.
N39 Physiography The physiography of the UP Relevant aspects of the
area is a control on the physiography are
surface water hydrology. incorporated in the
Culebra T-fields.
N53 Groundwater The amount of water uUpP Groundwater discharge is
Discharge leaving the groundwater accounted for in the
system to rivers, springs, boundary conditions for
and seeps affects the the Culebra T-fields.
groundwater hydrology.
N54 Groundwater The amount of water uUpP Groundwater recharge is
Recharge passing into the saturated accounted for in the
zone affects the boundary conditions for
groundwater hydrology. the Culebra T-fields.
N55 Infiltration The amount of water uUpP Infiltration is accounted

entering the unsaturated
zone controls groundwater
recharge.

for in the boundary
conditions for the Culebra
T-fields.

# There have been no technical changes to this information since the CRA-2004, other than the correction of errors.
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Table 25-2. FEPs Screened In According to 40 CFR § 194.25(b)? (Continued)

EPA FEP FEP Name Issue Screening Method of
I.D. Classification Representation In PA
N56 Changes in Changes in climate and uUpP Changes in groundwater
Groundwater drainage pattern may affect recharge and discharge
Recharge and the amount of water are accounted for in the
Discharge entering and leaving the Climate Index factor.
groundwater system.

N59 Precipitation Rainfall is the source of uUpP Future variations in

(e.g., Rainfall) water for infiltration and precipitation are
stream flow. accounted for in the
Climate Index factor.

N60 Temperature The temperature influences | UP Future variations in
how much precipitation temperature are accounted
evaporates before it reaches for in the Climate Index
streams or enters the factor.
ground.

N61 Climate Change Temperature and uUpP Future climate change is
precipitation will vary as accounted for in the
natural changes in the Climate Index factor.
climate take place.

® There have been no technical changes to this information since the CRA-2004, other than the correction of errors.

25.7 EPA’s Evaluation of Compliance for the 2009 Recertification

The EPA verified that all appropriate FEPs were included in the list provided by the DOE for
section 194.25 (a): future states remained the same, none changed for the CRA-2009. The EPA
reviewed any changes in FEPs, including all screened-in and screened-out FEPs related to future
states to verify that their selection was made correctly. There were no changes in the
hydrogeologic conditions for the CRA-2009. The EPA concluded that the DOE’s review of
FEPs related to the hydrogeologic conditions and their screening arguments was complete and
accurate and found the DOE to be in compliance with section 194.25(b)(1). The EPA also
reviewed the CRA-2009 screening arguments related to geological screening decisions. These
arguments had not changed. The EPA determined that the DOE’s geological screening
arguments were reasonable and adequate and found them to be in compliance with section
194.25(b)(2). The EPA’s review of climatic conditions focused on related FEPs, none of which
changed for the CRA-2009. The EPA found that new information did not impact FEPs or
screening decisions related to climate change, and that the DOE was in compliance with section
194.25(b)(3) (U.S. EPA 2010).
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25.8 Changes or New Information Since the CRA-2009

25.8.1 40 CFR § 194.25(a)

The DOE reevaluated the basis of the WIPP FEPs for the CRA-2014 (Kirkes 2013) and presents
the results of this reevaluation in Appendix SCR-2014. Updates to screening arguments and
decisions are presented in Appendix SCR-2014 and are also summarized in Section 32,

As described in Appendix SCR-2014, no screening decisions previously made using the future
state assumption in section 194.25(a) have changed (although additional information has been

added to the discussion of FEP H58, “Solution Mining for Potash™). There continue to be 16

FEPs screened out based on the provision of 40 CFR 194.25(a), as shown in Table 25-3.

Table 25-3. FEPs Screened Out Using the 40 CFR § 194.25(a) Criterion®

EPA FEP I.D. FEP Name Change Summary
H6 Archeological investigations None
H7 Drilling associated with thermal energy production None
H10 Liquid waste disposal None
H11 Hydrocarbon storage None
H14 Mining for other resources (not potash) None
H15 Excavation activities associated with tunneling None
H16 Construction of underground facilities None
H40 Changes in land use None
H47 Anthropogenic climate change — Greenhouse gas effects None
H48 Anthropogenic climate change — Acid rain None
H49 Anthropogenic climate change — Damage to the ozone layer None
H53 Changes in agricultural practices — Arable farming None
H54 Changes in agricultural practices — Ranching None
H55 Changes in agricultural practices — Fish farming None
H56 Demographic change, urban developments, and technological None
developments
H58 Solution mining — Potash Screening argument

updated to describe
solution mining project
just outside Delaware
Basin boundary.

% These screening classifications are consistent with current screening arguments and classifications as presented in Appendix SCR-2014.

25.8.2 40 CFR § 194.25(b)

There are no changes to the screening decisions for those FEPs that represent the hydrogeologic,
geologic, and climatic conditions in the future; they continue to be represented in performance
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calculations. The implementation of FEP N2, “Brine Reservoirs,” has been changed by updating
the probability distribution of intercepting pressurized brine beneath the repository, see
(Camphouse 2013). However, as previously stated, this change does not impact the screening
decision; FEP N2 remains screened in and is accounted for in PA calculations. Table 25-4 lists
those FEPs that relate to the future state of the repository for hydrogeologic, geologic, and
climatic conditions.

Table 25-4. FEPs Screened In According to 40 CFR § 194.25(b)

EPA FEP FEP Name Issue Screening Method of
I.D. Classification Representation In PA
N1 Stratigraphy Deposition and properties of | Included in the UP | BRAGFLO grid
geological formations in scenario incorporates relevant
control of system stratigraphic units.
performance.
N2 Brine reservoirs Pressurized brine reservoirs | Included in the DP | The potential for brine
may be present in the scenarios pocket intrusion is
Castile beneath the represented by the
controlled area. parameter PBRINE in the
E1 scenario.
N16 Shallow Dissolution | Percolation of groundwater | UP The effects of shallow
and dissolution in the dissolution, as in Nash
Rustler may increase Draw, on the
transmissivity. transmissivity of the
Culebra are represented in
the Culebra T-field
generation and calibration
process.
N23 Saturated Groundwater flow beneath UP Groundwater flow is
Groundwater Flow | the water table is important represented by the
to disposal system Culebra T-fields.
performance.
N24 Unsaturated The presence of air or other | UP Unsaturated flow is a
Groundwater Flow | gas phases may influence precursor to recharge to
groundwater flow. the Culebra, which is
accounted for in the
boundary conditions for
the Culebra T-fields.
N25 Fracture Flow Groundwater may flow upP Fracture flow is
along fractures as well as represented by the dual-
through interconnected pore porosity Culebra transport
space. model.
N27 Effects of Groundwater flow may not | UP Preferential pathways are
Preferential be uniform, and may occur accounted for in the
Pathways along particular pathways. calibration of Culebra T-

fields to transient
hydraulic test responses.
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Table 25-4. FEPs Screened In According to 40 CFR § 194.25(b)

EPA FEP FEP Name Issue Screening Method of
1.D. Classification Representation In PA
N33 Groundwater Groundwater geochemistry | UP Salado and Castile brine
Geochemistry influences actinide geochemistry are
retardation and colloid accounted for in actinide
stability. solubility values. Culebra
brine geochemistry is
accounted for in the
retardation factors used in
PA calculations of
actinide transport.
N39 Physiography The physiography of the UP Relevant aspects of the
area is a control on the physiography are
surface water hydrology. incorporated in the
Culebra T-fields.
N53 Groundwater The amount of water UP Groundwater discharge is
Discharge leaving the groundwater accounted for in the
system to rivers, springs, boundary conditions for
and seeps affects the the Culebra T-fields.
groundwater hydrology.
N54 Groundwater The amount of water uUpP Groundwater recharge is
Recharge passing into the saturated accounted for in the
zone affects the boundary conditions for
groundwater hydrology. the Culebra T-fields.
N55 Infiltration The amount of water uUpP Infiltration is accounted
entering the unsaturated for in the boundary
zone controls groundwater conditions for the Culebra
recharge. T-fields.
N56 Changes in Changes in climate and UP Changes in groundwater
Groundwater drainage pattern may affect recharge and discharge
Recharge and the amount of water are accounted for in the
Discharge entering and leaving the Climate Index factor.
groundwater system.
N59 Precipitation Rainfall is the source of UP Future variations in
(e.g., Rainfall) water for infiltration and precipitation are
stream flow. accounted for in the
Climate Index factor.
N60 Temperature The temperature influences | UP Future variations in
how much precipitation temperature are accounted
evaporates before it reaches for in the Climate Index
streams or enters the factor.
ground.
N61 Climate Change Temperature and upP Future climate change is

precipitation will vary as
natural changes in the
climate take place.

accounted for in the
Climate Index factor.
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In summary, no changes have been made to screening decisions for those FEPs that represent the
hydrologic, geologic, and climate-related conditions for the WIPP. There are no changes made
to the representation of these elements within the PA system for the CRA-2014 with respect to
the requirements of 40 CFR 194.25(b). Therefore, the DOE remains in compliance with the
requirements of sections 194.25(b)(1), (b)(2), and (b)(3).
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(*Indicates a reference that has not been previously submitted.)
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EPA U.S. Environmental Protection Agency

PA performance assessment

PIC passive institutional control

WIPP Waste Isolation Pilot Plant

DOE/WIPP 14-3503 26-v Section 26-2014



Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

This page intentionally left blank.

DOE/WIPP 14-3503 26-vi Section 26-2014



0 N O Ol

Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

26.0 Expert Judgment (40 CFR § 194.26)

26.1 Requirements

§194.26 Expert Judgment

(a) Expert judgment, by an individual expert or panel of experts, may be used to support any compliance
application, provided that expert judgment does not substitute for information that could reasonably be obtained
through data collection or experimentation.

(b) Any compliance application shall:

(1) Identify any expert judgments used to support the application and shall identify experts (by name and
employer) involved in any expert judgment elicitation processes used to support the application.

(2) Describe the process of eliciting expert judgment, and document the results of expert judgment elicitation
processes and the reasoning behind those results. Documentation of interviews used to elicit judgments from
experts, the questions or issues presented for elicitation of expert judgment, background information provided to
experts, and deliberations and formal interactions among experts shall be provided. The opinions of all experts
involved in each elicitation process shall be provided whether the opinions are used to support compliance
applications or not.

(3) Provide documentation that the following restrictions and guidelines have been applied to any selection of
individuals used to elicit expert judgments:

(i) Individuals who are members of the team of investigators requesting the judgment or the team of
investigators who will use the judgment were not selected; and

(ii) Individuals who maintain, at any organizational level, a supervisory role or who are supervised by those
who will utilize the judgment were not selected.

(4) Provide information which demonstrates that:

(i) The expertise of any individual involved in expert judgment elicitation comports with the level of knowledge
required by the questions or issues presented to that individual; and

(i) The expertise of any expert panel, as a whole, involved in expert judgment elicitation comports with the
level and variety of knowledge required by the questions or issues presented to that panel.

(5) Explain the relationship among the information and issues presented to experts prior to the elicitation
process, the elicited judgment of any expert panel or individual, and the purpose for which the expert judgment is
being used in compliance applications(s) [sic].

(6) Provide documentation that the initial purpose for which expert judgment was intended, as presented to the
expert panel, is consistent with the purpose for which this judgment was used in compliance application(s).

(7) Provide documentation that the following restrictions and guidelines have been applied in eliciting expert
judgment:

(i) At least five individuals shall be used in any expert elicitation process, unless there is a lack or unavailability
of experts and a documented rationale is provided that explains why fewer than five individuals were selected.

(ii) At least two-thirds of the experts involved in an elicitation shall consist of individuals who are not employed
directly by the Department or by the Department’s contractors, unless the Department can demonstrate and
document that there is a lack or unavailability of qualified independent experts. If so demonstrated, at least one third
of the experts involved in an elicitation shall consist of individuals who are not employed directly by the Department
or by the Department’s contractors.

(c) The public shall be afforded a reasonable opportunity to present its scientific and technical views to expert
panels as input to any expert elicitation process.

26.2 Background

According to 40 CFR § 194.26 (U.S. EPA 1996), the expert judgment by an individual expert or
panel of experts may be used to support any compliance application, provided that expert
judgment does not substitute for information that could reasonably be obtained through data
collection or experimentation.

DOE/WIPP 14-3503 26-1 Section 26-2014
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The U.S. Environmental Protection Agency’s (EPA’s) Certification Decision (U.S. EPA 1998a)
provides the following explanation of the use of the expert judgment process in demonstrating
compliance with 40 CFR Part 194 (U.S. EPA 1996):

The requirements of 40 CFR § 194.26 apply to expert judgment elicitation. Expert judgment is
typically used to elicit two types of information: numerical values for parameters (variables) that
are measurable only by experiments that cannot be conducted due to limitations of time, money,
and physical situation; and essentially unknowable information, such as which features should be
incorporated into passive institutional controls to deter human intrusion into the repository (61 FR
5228). Quality assurance (QA) requirements (specifically 40 CFR § 194.22(a)(2)(v)) must be
applied to any expert judgment to verify that the procedures for conducting and documenting the
expert elicitation have been followed.

The requirements of 40 CFR Part 194 prohibit expert judgment from being used in place of
experimental data, unless the Department of Energy (DOE) can justify that the necessary
experiments cannot be conducted. Expert judgment may substitute for experimental data only in
those instances in which limitations of time, resources, or physical setting preclude the successful
or timely collection of data.

26.3 1998 Certification Decision

26.3.1 Expert Judgment for Performance Assessment Parameters

The Compliance Certification Application (CCA) (U.S. DOE 1996) does not identify any formal
expert judgment activities related to the performance assessment (PA) parameters. During the
EPA’s review of the PA parameters, the EPA found inadequate explanation and information for
149 parameters that the U.S. Department of Energy (DOE) claimed had been derived using
professional judgment. The compliance criteria do not provide for utilization of “professional
judgment.” Input parameters are to be derived from data collection, experimentation, or expert
elicitation. The EPA requested that the DOE provide additional information on the derivation of
the 149 parameters (Trovato 1997a;Trovato 1997b;Trovato 1997c).

The DOE responded to the EPA’s request by adding information to and improving the quality of
the records to enhance the traceability of parameter values. The EPA deemed the documentation
provided by the DOE adequate to demonstrate proper derivation of all but one of the professional
judgment parameters—the waste particle size distribution parameter. The EPA required the
DOE to use the process of expert elicitation to develop the value for the waste particle size
distribution parameter (Trovato 1997c).

The DOE conducted the expert judgment elicitation May 5-9, 1997. The results of the expert
elicitation consisted of a model for predicting waste particle size distribution as a function of the
processes occurring within the repository, as predicted by the PA. The DOE completed a final
report entitled, Expert Elicitation on WIPP Waste Particle Size Distributions(s) During the
10,000-Year Regulatory Post-Closure Period (Carlsbad Area Office Technical Assistance
Contractor (CTAC 1997). The particle size distribution derived from the expert elicitation was
considered in the PA Verification Test parameterization.

The EPA’s review of the DOE’s compliance with the requirements of section 194.26 principally
focused on the conduct of the elicitation process, since section 194.26 sets specific criteria for
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the performance of an expert judgment elicitation. The EPA observed the DOE’s elicitation
process and conducted an audit of the documentation prepared in support of the DOE’s
compliance with section 194.26. The scope of the audit covered all aspects of the expert
judgment elicitation process, including panel meetings, management and team procedures,
curricula vitae of panel members, background documents, and presentation materials. The EPA
also assessed compliance with the quality assurance requirements of 40 CFR § 194.22(a)(2)(v)
(U.S. EPA 1996). The EPA found that the documentation was appropriate, that the panel
members were appropriately qualified, and that the results of the elicitation were used
consistently with the stated purpose; the EPA, therefore, found the DOE in compliance with
section 194.26 (U.S. EPA 1998a).

Comments on the EPA’s proposed decision for section 194.26 related to questions concerning
two main issues: (1) DOE’s statement that it did not conduct any expert judgment activities in
developing the CCA, and (2) the use or role of professional judgment in the development of
input parameters used in the CCA. In response, the EPA stated that the DOE’s understanding of
expert judgment was consistent with the EPA’s use of the term “expert judgment” in the
compliance criteria, namely a formal, highly structured elicitation of expert opinion. The EPA
further stated that while the CCA initially did not contain adequate information to ascertain
whether a large number of the input parameters had been properly derived, the DOE
subsequently provided additional information that enabled the EPA to confirm that all but one of
the parameters (i.e., particle size) was adequately supported (U.S. EPA 1998b).

Based on its review of documentation developed by the DOE and its contractors, the results of
the EPA’s audit, and consideration of public comments, the EPA concluded that the DOE
complied with the requirements of section 194.26 in conducting the required expert elicitation.
For further information on the EPA’s evaluation of compliance with section 194.26 in the CCA,
see Compliance Application Review Document (CARD) 26 (U.S. EPA 1998c).

26.3.2 Expert Judgment for Passive Institutional Control Credit

In the CCA, Appendix EPIC, the DOE proposed a 700-year credit for the passive institutional
controls (PICs) to prevent human intrusion at the Waste Isolation Pilot Plant (WIPP) and argued
that the PA for the WIPP need not consider human intrusion for the first 700 years due to the
postulated effective active and passive institutional controls. Such credit is allowed by 40 CFR §
194.43(c) (U.S. EPA 1996).

In its discussion on the 1998 decision on the CCA, CARD 43, (U.S. EPA 1998d), the EPA did
not allow the requested credit, based in part on the argument that the DOE did not conduct an
expert judgment process in the manner prescribed by section 194.26 (Expert Judgment) to derive
the PICs credit. EPA stated that instead of a formal expert judgment, the DOE prepared a credit
proposal and submitted it to a peer review panel.

The EPA did not consider the peer review to be equivalent to an expert judgment elicitation, as
prescribed in section 194.26. For instance, the EPA stated, the PIC peer review panel was
composed of three members, whereas EPA’s expert judgment requirements call for at least five
members on a panel (40 CFR § 194.26(b)(7)(i)).
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The EPA provided the following detailed discussion in CARD 43 for its decision:

DOE undertook two expert judgment exercises related to PICs prior to the promulgation of the
final compliance criteria. In one exercise, DOE asked groups of experts to predict the likelihood
of various intrusion scenarios in the future. In another, DOE asked an expert panel to identify the
elements of a marker system and to estimate the probability that such system would deter
inadvertent intrusion. In neither case did DOE present the panel with the conceptual design for
PICs that is in the CCA and ask the panel to derive a credit proposal based on that design. EPA
therefore noted that the results of either exercise may not be viewed as directly relevant to DOE’s
credit proposal, and DOE has not requested that EPA consider them in this way.

26.4 Changes in the CRA-2004

No formal expert judgment elicitations were performed between the original certification
decision (U.S. EPA 1998a) and the 2004 Compliance Recertification Application (CRA-2004)
(U.S. DOE 2004).

26.5 EPA'’s Evaluation of Compliance for the 2004 Recertification

Because no activity relating to formal expert judgment had taken place after the original
certification decision (U.S. EPA 1998a) and before submission of the CRA-2004, the EPA did
not identify any issues relating to section 194.26 in the evaluation of compliance for the 2004
recertification. During its review of the CRA-2004, the EPA received no public comments on
the DOE’s continued compliance with the expert judgment requirements of section 194.26.

Based on its review of the material pertaining to the CRA-2004, the EPA concluded that the
DOE demonstrated continued compliance with the requirements of section 194.26 (U.S. EPA
2006).

26.6 Changes or New Information Between the CRA-2004 and the CRA-2009
(Previously: Changes or New Information Since the 2004
Recertification)

No formal expert judgment elicitations were performed for the WIPP project between the CRA-
2004 and the CRA-2009 (U.S. DOE 2009).

26.7 EPA’s Evaluation of Compliance for the 2009 Recertification

Because no activity relating to formal expert judgment had taken place between the CRA-2004
and the CRA-2009, the EPA did not identify any issues relating to section 194.26 in the
evaluation of compliance for the 2009 recertification. During its review of the CRA-2009, the
EPA received no public comments on the DOE’s continued compliance with the expert judgment
requirements of section 194.26.

Based on its review of the material pertaining to the CRA-2009, the EPA concluded that the
DOE demonstrated continued compliance with the requirements of section 194.26 (U.S. EPA
2010a;U.S. EPA 2010b).
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26.8 Changes or New Information Since the CRA-2009

No formal expert judgment elicitations have been performed for the WIPP project since the
CRA-2009 and EPA’s second recertification decision (U.S. EPA 2010b). Information pertaining
to expert judgment as provided for the CCA and the CRA-2004 remains unchanged. Therefore,
the DOE believes it has demonstrated continued compliance with the provisions of section
194.26.
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CFR Code of Federal Regulations
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CTAC CBFO Technical Assistance Contractor
DOE U.S. Department of Energy

DRz Disturbed Rock Zone

EEG Environmental Evaluation Group

EPA U.S. Environmental Protection Agency
IAEA International Atomic Energy Agency
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MP Management Procedure
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QA quality assurance
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RHPIP Remote-Handled TRU Waste Characterization Program Implementation Plan
RH remote-handled

RSI Institute for Regulatory Science

SNL Sandia National Laboratories

SRS Savannah River Site

T transmissivity

TRU transuranic

VE visual examination

WAC Waste Acceptance Criteria

WIPP Waste Isolation Pilot Plant
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CO, carbon dioxide
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27.0 Peer Review (40 CFR § 194.27)

27.1 Requirements

§194.27 Peer Review

(@) Any compliance application shall include documentation of peer review that has been conducted, in a
manner required by this section, for:

(1) Conceptual models selected and developed by the Department;

(2) Waste characterization analyses as required in § 194.24(b); and

(3) Engineered barrier evaluation as required in § 194.44.

(b) Peer review processes required in paragraph (a) of this section, and conducted subsequent to the
promulgation of this part, shall be conducted in a manner that is compatible with NUREG-1297, *‘Peer Review for
High-Level Nuclear Waste Repositories,”” published February 1988. (Incorporation by reference as specified in §
194.5)

(c) Any compliance application shall:

(1) Include information that demonstrates that peer review processes required in paragraph (a) of this section,
and conducted prior to the implementation of the promulgation of this part, were conducted in accordance with an
alternate process substantially equivalent in effect to NUREG-1297 and approved by the Administrator or the
Administrator’s authorized representative; and

(2) Document any peer review processes conducted in addition to those required pursuant to paragraph (a) of
this section. Such documentation shall include formal requests, from the Department to outside review groups or
individuals, to review or comment on any information used to support compliance applications, and the responses
from such groups or individuals.

27.2 Background

According to 40 CFR § 194.27 (U.S. EPA 1996), the U.S. Department of Energy (DOE) is
required to conduct peer review evaluations related to conceptual models, waste characterization
analyses, and a comparative study of engineered barriers. A peer review involves an
independent group of experts who perform an in-depth critique of assumptions, calculations,
extrapolations, alternative interpretations, methodology and acceptance criteria employed, and
conclusions drawn in the original work. Peer review confirms the adequacy of the work (NRC
1988). The required peer reviews must be performed in accordance with NUREG-1297, Peer
Review for High-Level Nuclear Waste Repositories (NRC 1988), which establishes guidelines
for the conduct of a peer review exercise. 40 CFR § 194.27(c)(2) also requires the DOE to
document in the compliance application any additional peer reviews beyond those explicitly
required. These additional peer reviews will be identified in this section as informal peer
reviews.

For the formal peer reviews performed before submitting the Compliance Certification
Application (CCA) (U.S. DOE 1996a), the DOE developed Carlsbad Area Office (CAQO) Team
Procedure 10.5, Peer Review (U.S. DOE 1996b), to guide all Waste Isolation Pilot Plant (WIPP)
peer reviews and to show a process compatible with section 194.27 and NUREG-1297
requirements. For the 2004 Compliance Recertification Assessment (CRA-2004) (U.S. DOE
20044a), the DOE updated this procedure to Carlsbad Field Office (CBFO) Management
Procedure (MP) 10.5, Peer Review (U.S. DOE 2002). MP 10.5 has been revised several times
since 2002, and the latest version (Rev. 8, 2/16/10) (U.S. DOE 2010) provides the criteria for
selecting the peer review panel, peer review process used, review plan development
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requirements, peer review report preparation requirements, and many other aspects of the peer
review process.

27.3 1998 Certification Decision

For the CCA, the DOE completed the required peer reviews and documented them in the CCA,
Chapter 9.0 and Appendix PEER. The CCA, Chapter 9.0 and Appendix PEER, also contain
documentation demonstrating that the DOE’s procedures and plans for the required peer reviews
are compatible with NUREG-1297. Peer reviews conducted after promulgation of 40 CFR Part
194 and intended to demonstrate compliance with section 194.27 were subject to the
requirements of the pertinent procedures and plans. To assess the peer review process during the
CCA, the U.S. Environmental Protection Agency (EPA) conducted an audit of the DOE’s quality
assurance (QA) records for peer review (U.S. EPA 1997). The audit consisted of an extensive
review of the DOE’s records and interviews of DOE staff and contractors responsible for
managing the required peer reviews.

The EPA published the certification decision in 1998 (U.S. EPA 1998a). The EPA found the
DOE in compliance with the requirements of section 194.27. The EPA’s independent audit
established that the DOE had conducted and documented the required peer reviews in a manner
compatible with NUREG-1297. The EPA also determined that the DOE adequately documented
additional peer reviews in the CCA (see Compliance Application Review Document [CARD] 27,
U.S. EPA 1998b).

27.4 Changes in the CRA-2004

The DOE performed two conceptual model peer reviews between the CCA and the CRA-2004:
the Salado Flow Conceptual Model Peer Review in March 2003 (see CRA-2004, Chapter 9.0,
Section 9.3.1.3.4) and the Spallings Model Peer Review in September 2003 (see CRA-2004,
Chapter 9.0, Section 9.3.1.3.5).

External informal peer reviews that fall under section 194.27(c)(2) requirements were also
performed during this period. Reviews conducted by the National Academy of Sciences (NAS),
the International Atomic Energy Agency (IAEA), the Nuclear Energy Agency of the
Organization for Economic Cooperation and Development (NEA/OECD), the Institute for
Regulatory Science (RSI), and the Environmental Evaluation Group (EEG) are described in the
CRA-2004, Chapter 9.0, and the reports are included in Appendix PEER-2004.

27.5 EPA’s Evaluation of Compliance for the 2004 Recertification

The EPA thoroughly reviewed MP 10.5, Rev. 5 (U.S. DOE 2003a) and determined that it was
adequately comparable with section 194.27 requirements and NUREG-1297 guidance. The
DOE followed MP 10.5, Rev. 5, for the Salado Flow Conceptual Model Peer Review (U.S. DOE
2003b) and the Spallings Model Peer Review (U.S. DOE 2003c).

The Salado Flow Conceptual Model Peer Review was performed from April 2002 to March

2003. The final peer review report was published in March 2003 (U.S. DOE 2003d). The EPA
reviewed the peer review plan (U.S. DOE 2003b) and the final peer review report (U.S. DOE
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2003d) for the Salado Flow Conceptual Model Peer Review. The EPA also observed the actual
performance of the peer review, evaluated the process for the selection of the review panel,
observed the interaction of the review panel with the DOE and Sandia National Laboratories
(SNL), and reviewed the documents produced during and as a result of the peer review. The
EPA determined that the peer review process and the implementation of MP 10.5 met the
requirements of section 194.27 and the guidance in NUREG-1297 (U.S. EPA 2003a).

The Spallings Model Peer Review was performed from July 2003 to October 2003. The final
report was published in October 2003 (U.S. DOE 2003e). The EPA reviewed the peer review
plan (U.S. DOE 2003c) and the final peer review report (U.S. DOE 2003e ;U.S. DOE 2004b) and
found them to adequately fulfill the requirements of section 194.27 and NUREG-1297. The EPA
observed the actual performance of the peer review, evaluated the process for the selection of the
panel, observed the interaction of the panel with the DOE and SNL, and reviewed the documents
produced during and as a result of the peer review. The EPA determined the peer review process
and the implementation of MP 10.5 met the requirements of section 194.27 and the guidance in
NUREG-1297 (U.S. EPA 2003b).

The EPA conducted desktop evaluations of other reviews done since the CCA for compliance
with section 194.27(c)(2). These included reviews done by the NAS, IAEA, NEA/OECD, RSI,
and EEG from October 1996 to September 2003. The EPA found these reviews to be useful,
reasonable, and helpful to the WIPP project, and determined that they reasonably fulfilled the
requirements of section 194.27(c)(2).

The EPA did not receive any public comments on the DOE’s continued compliance with the peer
review requirements of section 194.27. Based on a review and evaluation of the CRA-2004 and
supplemental information provided by the DOE (U.S. DOE 2004a), in Chapter 9.0 and Appendix
PEER-2004, the EPA (U.S. EPA 2006a;U.S. EPA 2006b) determined that the DOE continued to
comply with the requirements of section 194.27.

27.6 Changes or New Information Between the CRA-2004 and the CRA-2009
(Previously: Changes or New Information Since the 2004
Recertification)

The DOE initiated four, and completed three, peer reviews between the CRA-2004 and the CRA-
2009 (U.S. DOE 2009a). Peer reviews of conceptual models included the WIPP Revised
Disturbed Rock Zone (DRZ) and Cuttings and Cavings Sub-Models Peer Review (see CRA-
2009, Section 27.6.3), and the Culebra Hydrogeology Conceptual Model Peer Review
summarized below. The Culebra Hydrogeology Conceptual Model Peer Review was not
described in the CRA-2009 since the DOE completed the peer review after the CRA-2009
Performance Assessment to support the 2009 Performance Assessment Baseline Calculation.
Peer reviews of waste characterization analyses included the Los Alamos National Laboratory
(LANL) Sealed Sources Peer Review (see CRA-2009, Section 27.6.1) and the LANL Remote-
Handled (RH) Transuranic (TRU) Waste Visual Examination Data Verification Peer Review
(see CRA-2009, Section 27.6.2). Additionally, the DOE conducted an external expert review of
its Planned Change Request to reduce the magnesium oxide (MgO) excess factor from 1.67 to
1.2 (see CRA-2009, Section 27.6.4).
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The Culebra Hydrogeology Conceptual Model Peer Review was conducted in Albuquerque,
NM, from August 11 to 14, 2008. The Culebra Dolomite Member of the Rustler Formation is
the most significant potential groundwater transport pathway for radionuclides released from the
WIPP repository. The Culebra Hydrogeology Conceptual Model describes the overall
hydrologic framework of the Culebra Dolomite Member of the Rustler Formation at the WIPP
site, and provides the basis for the development of transmissivity (T) fields used in calculations
of radionuclide transport. The original conceptual model developed for the CCA was found to
be inadequate in the CCA’s conceptual model peer review because a strong correlation was not
established between the conceptual model and the numerical model used in performance
assessment. Sandia National Laboratories proposed the Revised Culebra Hydrology Conceptual
Model (RCHCM), incorporating information obtained and developed after the CCA, correlating
measured hydrologic properties at well locations to geologic conditions in order to assign values
to untested locations. The scope of the peer review was limited to Culebra flow modeling, and
the Peer Review Report (Burgess, Doe, and Lowenstein 2008 (Burgess 2008)), issued September
24, 2008, concluded that the RCHCM demonstrated that the conceptual understanding of the
Culebra is adequate to support the development of T-fields. The CBFO Office of Quality
Assurance, with support from the CBFO Technical Assistance Contractor (CTAC), conducted
the surveillance of the peer review process and found that it was satisfactorily performed and
documented (Appendix AUD-2014, Table AUD-15, Surveillance S-08-17).

27.7 EPA’s Evaluation of Compliance for the 2009 Recertification

The CBFO MP 10.5 was revised several times between the CRA-2004 and the CRA-2009. The
latest version during this period was MP 10.5, Rev. 7 (U.S. DOE 2007). The EPA’s review
verified that the DOE’s process used to perform these peer reviews continued to meet NUREG-
1297 requirements.

In 2007, the DOE proposed to replace conservative estimates used in the DRZ Conceptual Model
and Cuttings and Cavings Conceptual Model with experimental data. Since proposed
modifications would impact 2 of the 24 conceptual models included in the Performance
Assessment Baseline Calculation, an independent technical peer review on the adequacy of the
proposed changes to the approved conceptual models was required under section 194.27. In
October 2007, prior to the completion of the peer review, the DOE decided to indefinitely
postpone consideration of the proposed modifications. On December 11, 2007, the peer review
panel submitted a report (Time Solutions Corporation 2007b) documenting its interim findings.

The EPA examined the RCHCM peer review plan and the final peer review and found them to
adequately fulfill the requirements of section 194.27 and NUREG-1297. The EPA observed the
actual performance of the peer review, the selection of the panel, the interaction of the panel with
the DOE and SNL, and the documents produced during and as a result of the peer review. The
EPA determined the peer review process and the implementation of MP 10.5 met the
requirements of section 194.27 and the guidance in NUREG-1297 (U.S. EPA 2010a).

The LANL Sealed Sources Peer Review was held October 27 to 31, 2003, at LANL. The

purpose of the peer review was to determine whether actinide-containing sealed sources (those
containing plutonium-238, plutonium-239, and americium-241) generated over the past 60 years
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and recovered by the Off-Site Source Recovery Project could be adequately characterized for
compliance with the WIPP Contact-Handled TRU Waste Acceptance Criteria using existing data
from original production, transportation, or source control documents. The peer review panel
published its report on December 5, 2003 (LANL 2003), concluding that these records, either
uniquely or as a sum of several individual records, are adequate Acceptable Knowledge
documentation for determining the radionuclide type, content, activity and either the date of
manufacture or a more conservative date for decay correction.

Contrary to statements in the CRA-2009, Section 27.6.2 (U.S. DOE 2009a), the EPA was present
to observe the actual performance of the peer review, and reviewed the documents produced
during and as a result of the peer review. The EPA also conducted a waste characterization
inspection of the LANL CCP in April 2005. The Waste Characterization Report, published by
the EPA in June 2005 (U.S. EPA 2005), concluded that “[Acceptable Knowledge data] used to
determine these values [radionuclide content for compliance with the WIPP waste acceptance
criteria (WAC)] had undergone Peer Review in October 2003 in accordance with NUREG
1298.” The EPA determined that the peer review process and the implementation of MP 10.5
met the requirements of section 194.27 and the guidance in NUREG-1297.

The LANL Remote-Handled TRU Waste Visual Examination Data Verification Peer Review
was held from April 9 to 12, 2007, in Albuguerque, NM. The final report was published by
Time Solutions Corporation on April 27, 2007 (Time Solutions Corporation 2007a). The panel
was tasked with determining whether visual examination [VE] data recorded by LANL
technicians from 1986 to 1992, prior to any WIPP-approved QA program, were technically
robust enough to support decisions regarding the residual liquid content and physical form of
wastes derived from the cleanup of hot cells located in Wing 9 of the Chemistry and
Metallurgical Research Building. The panel determined that VE data may be used for the stated
purposes.

The EPA examined the panel’s report as part of its baseline inspection of the RH-TRU waste
characterization program conducted at LANL May 8 to 10, 2007. The EPA’s review found the
results of the peer review process to be reasonable (U.S. EPA 2008, p. 44).

The RSI Expert Review of the DOE’s use of MgO in the WIPP disposal rooms was conducted in
2005 at the request of the DOE. In its report (RSI 2006), the panel concluded that most of the
MgO will be available for chemical reaction; only a small fraction of the cellulosic, plastic and
rubber material is likely to be biodegraded to produce carbon dioxide (CO,), and it is therefore
likely that the EPA release standards would be met even if there is less MgO than the quantity
required to consume all the CO, produced. The panel’s findings were published in RSI 2006
(RSI 2006), and submitted to the EPA in 2006 in support of the DOE’s Planned Change Request
for reducing the MgO excess factor from 1.67 to 1.2. The EPA considered this review when
evaluating the DOE Planned Change Request, and found it to reasonably fulfill the requirements
of section 194.27(c)(2).

The EPA received one comment agreeing with its request for more information regarding

revisions to the Culebra model, and suggesting that “Section 27 peer review is incomplete
because it does not accurately reflect current information regarding the Disturbed Rock Zone
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(DRZ) conceptual model EPA must have full information about deficiencies of the DRZ and
cutting and caving sub-models, and how those limitations affect other aspects of the CRA.”
These models did not change since the CRA-2004, and the EPA has already approved them after
considering their limitations and impacts (U.S. EPA 2010a, Section 27.4.1).

Based on a review and evaluation of the CRA-2009 and supplemental information provided by
the DOE (Federal Document Management System Docket ID No. EPA-HQ-QAR-2009-0330,
Air Docket A-98-49), the EPA determined that the DOE continued to comply with the
requirements for section 194.27 (U.S. EPA 2010a, Section 27.4.2; U.S. EPA 2010b).

27.8 Changes or New Information Since the CRA-2009

The DOE performed one peer review since the CRA-2009, namely, the Savannah River Site
(SRS) Historical Radiochemistry Data Peer Review. Two Battelle Columbus Laboratory
Decommissioning Project (BCLDP) waste streams at SRS, SR-BCLDP-004.002 and SR-
BCLDP-004.003, used radionuclide-specific scaling factors that had been developed based on
radiometric and mass spectrometry analyses of samples collected from these waste streams. The
CBFO Office of the National TRU Program chose the peer review process to qualify historical
radiochemistry data analyzed by the Battelle Radioanalytical Laboratory, which was used to
establish radiological properties for these two waste streams.

The SRS Historical Radiochemistry Data Peer Review was conducted in Albuquerque, NM, May
310 6, 2010. The peer review logistics, coordination, and project control support was performed
by CTAC. The process and documents created during the peer review were subject to all of the
protocols described in MP 10.5, Rev. 8 (U.S. DOE 2010). The CBFO Office of Quality
Assurance, with support from CTAC, conducted the audit of the peer review process and found
that it was satisfactorily performed and documented (Appendix AUD-2014, Table AUD-8; Audit
A-10-22).

The two waste streams consist of RH composite filter debris waste that was packaged into 0.105-
inch steel drum liners and placed into 55-gallon drums at the Battelle Memorial Institute, and
then shipped to the SRS. The DOE directed that the peer review pertained only to the
information used to establish radiological properties for waste streams SR-BCLDP-004.002 and
SR-BCLDP-004.003, and that the peer review evaluated the applicable radiological analytical
results related to the data quality objectives for radiological properties defined in DOE/WIPP-02-
3214, Revision 1, Remote-Handled TRU Waste Characterization Program Implementation Plan
(RHPIP) (U.S. DOE 2009b), specifically for TRU waste determination and activity
determination.

The peer review also evaluated the radiological analytical results against the applicable quality
assurance objectives for precision, accuracy, representativeness, completeness, and
comparability identified in the RHPIP. After in-depth analysis and due consideration, the peer
review panel concluded the following (Patera and Winkler 2010):

1. The documentation presented provides sufficient evidence that the data from the BCLDP
radioanalysis were obtained under an industry-acceptable quality program.
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2. The data from the radioanalysis are sufficient for use in addressing the data quality objectives
and quality assurance objectives for the characterization of RH-TRU waste.

3. The data can be qualified under the requirements of the RHPIP.

The EPA also observed the actual performance of the peer review, evaluated the process for the
selection of the review panel, observed the interaction of the review panel with the DOE, CTAC,
and other attendees, and reviewed the documents produced during and as a result of the peer
review. The EPA found that the peer review for waste streams SR-BCLDP-004.002 and SR-
BCLDP-004.003 was acceptable (U.S. EPA 2010c). Based on this information, the DOE
believes that continued compliance with the provisions of section 194.27 is demonstrated for the
CRA-2014.
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Acronyms and Abbreviations

ATWIR Annual Transuranic Waste Inventory Report
CARD Compliance Application Review Document
CCA Compliance Certification Application
CH-TRU contact-handled transuranic

Ci curies

CRA Compliance Recertification Application
DOE U.S. Department of Energy

EPA U.S. Environmental Protection Agency

m? cubic meters

MCi million-curie

PA performance assessment

PABC Performance Assessment Baseline Calculation
PAIR Performance Assessment Inventory Report
PAVT Performance Assessment Verification Test
RH-TRU remote-handled transuranic

WIPP Waste Isolation Pilot Plant

WUF waste unit factor

Elements and Chemical Compounds

Am americium

Cs cesium

Pu plutonium

Sr strontium

Y yttrium

13mBa metastable barium-137
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31.0 Application of Release Limits (40 CFR § 194.31)

31.1 Requirements

8§ 194.31 Application of Release Limits

The release limits shall be calculated according to part 191, appendix A of this chapter, using the total activity,
in curies, that will exist in the disposal system at the time of disposal.

31.2 Background

The radioactive waste disposal regulations at 40 CFR Part 191 (U.S. EPA 1993) include
requirements for the containment of radionuclides. The containment requirements specify that
releases from a disposal system to the accessible environment must not exceed the release limits
set forth in Part 191, Appendix A, Table 1. To calculate the applicable release limits for the
Waste Isolation Pilot Plant (WIPP), information is needed on the expected total curie content in
the repository. However, because the inventory estimates are updated as part of the
recertification effort, and because the curie content of the waste inventory in the repository will
change over time as a result of natural decay and in-growth of radionuclides, the U.S.
Department of Energy (DOE) must establish an inventory for use in performance assessment
(PA) and must determine a date for decay purposes to be used as a reference point for calculating
the curie content of waste. 40 CFR § 194.31 (U.S. EPA 1996) specifies that release limits should
be calculated based on the curie content at the time of disposal (that is, after the end of the
operational period, when the shafts of the repository have been backfilled and sealed).

31.3 1998 Certification Decision

The U.S. Environmental Protection Agency (EPA) stated in Compliance Application Review
Document (CARD) 31 (U.S. EPA 1998) that they expected the Compliance Certification
Application (CCA) (U.S. DOE 1996) to estimate curies of each radionuclide in the disposal
system at the time of disposal, and provide sample calculations of release limits, including the
relative contribution of each radionuclide to the normalized releases. The EPA later determined
as part of its compliance determination that the CCA PA and the EPA-mandated Performance
Assessment Verification Test (PAVT) (U.S. DOE 1997) were calculated using release limits
developed in accordance with 40 CFR Part 191, Appendix A.

A complete description of the EPA’s 1998 Certification Decision for compliance with section
194.31 can be obtained from CARD 31 (U.S. EPA 1998).

31.4 Changes in the CRA-2004

In the 2004 Compliance Recertification Application (CRA-2004) (U.S. DOE 2004), the DOE
used updated versions of the same computer codes as those used in the CCA and CCA PAVT to
decay the radionuclide inventory and calculate EPA units per cubic meter of waste (Fox 2003).
The only change of note was the CRA-2004 inventory, which is discussed in Appendix DATA-
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2004, Attachment F, Appendix TRU WASTE-2004, and CARD 24 (U.S. EPA 2006a), and the
CRA-2004 PABC inventory, as documented in U.S. DOE (2006).

Since the radioactivity in each waste stream is not measured at the same time, the waste stream
activities were decay-corrected to December 31, 2001, using the computer code ORIGEN2
Version 2.2 (Oak Ridge National Laboratory 2002). The total radioactivity in the repository is
based on contact-handled transuranic (CH-TRU) and remote-handled transuranic (RH-TRU)
waste volumes of each radionuclide and then scaled to the WIPP’s maximum allowable CH-
TRU and RH-TRU volumes (168,485 cubic meters (m*) and 7,079 m?, respectively). The
scaling factor for each type of waste is calculated by subtracting the stored and emplaced waste
volumes from the disposal limit value (for disposal volumes of CH-TRU waste [168,485 m*] and
RH-TRU waste [7,079 m®]) and dividing this value by the projected waste volume.

The total radioactivity associated with CH-TRU and RH-TRU wastes from the CCA PAVT,
CRA-2004, and CRA-2004 Performance Assessment Baseline Calculation (PABC) are shown in
Table 31-1. These RH-TRU waste values are substantially lower than the RH-TRU waste limit
of 5.1 million curies (MCi) specified in the WIPP Land Withdrawal Act (U.S. Congress 1992).

Table 31-2 shows that the five radionuclides with the highest activity in the waste—americium-
241 (**Am), plutonium-238 (**®Pu), plutonium-239 (**Pu), plutonium-240 (**°Pu), and
plutonium-241 (***Pu)—contribute 97% of the total CH-TRU waste activity in the CRA-2004
PABC, 97% in the CRA-2004, and 99% in the CCA PAVT.

Similar information on the five radionuclides with the highest activity in the RH-TRU waste—
metastable barium-137 (**'™Ba), cesium-137 (**'Cs), ?**Pu, strontium-90 (*°Sr), and yttrium-90
(*°Y)—is presented in Table 31-3.

For use in the PA, these inventories are decayed using ORIGEN2 Version 2.2 to the year 2033,
the assumed closure date for the WIPP, and to various dates up to 10,000 years after closure to
obtain the radioactivity profiles as a function of time (e.g., see Appendix PA-2004, Attachment
PAR, Table PAR-50).

Table 31-1. Total Radioactivity Associated with CH-TRU and RH-TRU Wastes

Analysis CH-TRU Waste Total Activity (Ci) | RH-TRU Waste Total Activity (Ci)
CCA PAVT?* 6.4 x 10° 1.0 x 10°
CRA-2004"¢ 5.3 x 10° 1.3 x 10°
CRA-2004 PABC"? 4.7 x 10° 1.6 x 10°

# Decayed through 1995

® Decayed through 2001

¢ Values from Appendix DATA-2004, Attachment F, Annex B, Table DATA-F-B-27

9Values from Transuranic Waste Baseline Inventory Report 2004, Table B.1-27 (U.S. DOE 2006)
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Table 31-2. Radionuclides with Highest Activity in the CH-TRU Waste Inventory

Radionuclide RadioactithC)/ in. Radioacti\{)igy in Radioactivitygg _
CCA PAVT?¢(Ci) CRA-2004°¢ (Ci) CRA-2004 PABC"4(Ci)
2Am 4.4 x10° 4.0 x 10° 4.8 x 10°
28py 2.6 x 10° 1.6 x 10° 1.5 x 10°
9Py 7.9x%10° 6.6 x 10° 5.8 x 10°
240py 2.1x10° (1.1 x 10°)° 9.4 x 10*
#py 2.3 x10° (2.4 x 10%)f 2.0 x 10°
Fraction of Total Inventory 99% 97% 97%

# Decayed through 1995
® Decayed through 2001

¢ Values directly from Appendix DATA-2004, Attachment F, Annex B, Table DATA-F-B-27

9Values directly from Transuranic Waste Baseline Inventory Report 2004, Table B.1-27 (U.S. DOE 2006)
¢ Value incorrectly reported in CARD 31 as 2.40 x 10° (U.S. EPA 2006b)
f Value incorrectly reported in CARD 31 as 5.18 x 10° (U.S. EPA 2006b)

Table 31-3. Radionuclides with Highest Activity in the RH-TRU Waste Inventory

Radionuclide RadioactithC)/ in. Radioacti\éigy ir_l Radioactivitybig _
CCA PAVT?¢(Ci) CRA-2004"°(Ci) CRA-2004 PABC"?(Ci)
137mBa 2.0x10° 3.4x10° 3.9x10°
s 22x%10° 3.7x10° 43x10°
2py 1.4 % 10° 1.1 x 10° 1.3 % 10°
%0gy 2.1x10° 2.5x 10° 3.2x10°
0y 2.1x%10° 2.4 x 10° 3.2x10°
Fraction of Total Inventory 96% 98% 98%

# Decayed through 1995

® Decayed through 2001

¢ Values directly from Appendix DATA-2004, Attachment F, Annex B, Table DATA-F-B-28

9Values directly from Transuranic Waste Baseline Inventory Report 2004, Table B.1-28 (U.S. DOE 2006)

According to Part 191, Appendix A, Table 1 (Note 1e), release limits for the radionuclides
specified in the rule are based on “an amount of TRU waste containing one million curies of
alpha-emitting TRU radionuclides with half-lives greater than 20 years.” To obtain release limits
for use in the PA, the release limits per MCi specified in 40 CFR Part 191, Appendix A, Table 1
must be multiplied by a factor that defines the number of MCi of TRU radionuclides in the
inventory. For PA purposes, this factor, defined as the waste unit factor (WUF), is expressed as

o2

= 31.1
" 108Ci (31.1)

where f,, is the WUF and W is the WIPP-scale inventory in curies of each alpha-emitting TRU
radionuclide with a half-life of 20 years or more. The DOE identified a total of 138
radionuclides expected to be present in the waste based on the CRA-2004 PABC inventory. Of
these, 17 meet the definition of TRU waste in Part 191, Appendix A, Table 1 for calculating the
WUF. Table 2 of Leigh and Trone (Leigh and Trone 2005) identified these nuclides and
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determined that they contribute 2.32 x 10° Ci at closure, resulting in a WUF of 2.32 in the CRA-
2004 PABC. Appendix TRU WASTE-2004, and the CRA-2004 PABC Inventory Report
(Leigh, Trone, and Fox 2005) discuss in detail the WUF calculations and the radionuclides
important to the calculations.

31.5 EPA’s Evaluation of Compliance for the 2004 Recertification

The CRA-2004 PABC Inventory Report (U.S. DOE 2006) was completed following the
submittal of the CRA-2004 and was used in the CRA-2004 PABC calculations. Though this
inventory was issued following the CRA-2004, it was included in the EPA’s evaluation of the
CRA-2004 (U.S. EPA 2004). The EPA reviewed the information collected by the DOE related
to the waste inventory for the CRA-2004 PA and the CRA-2004 PABC, and conducted
verification calculations on the data used by the DOE in the CRA-2004 PA (CARD 24, (U.S.
EPA 2006a;U.S. EPA 2006c), Sections 3.4 and 4.4). The methodologies for calculating the
WUF and release limits in the CRA-2004 PABC were unchanged from those used in the CCA
and the CRA-2004, and the EPA determined that the approach used was appropriate and
acceptable for the CRA-2004 PA (U.S. EPA 2006d).

To verify whether the ORIGEN2 Version 2.2 decay calculations were performed correctly, the
EPA carried out independent calculations of the decay of the inventory. These calculations
showed that, on a spot-check basis, the ORIGEN2 values derived by the DOE and used in
EPAUNI* (Sandia National Laboratories 2003) were correct (CARD 31, U.S. EPA 2006b).
During the CRA-2004 review, the EPA reviewed the codes and determined that they adequately
performed the decay calculations. The EPA determined that the approach used by the DOE was
appropriate and acceptable for the CRA-2004 PA (U.S. EPA 2006a).

31.6 Changes or New Information Between the CRA-2004 and the CRA-2009
(Previously: Changes or New Information Since the 2004 Recertification)

The CRA-2009 PA (Clayton et al. 2008) done in support of the CRA-2009 (U.S. DOE 2009)
maintained the same inventory and WUF values that were used in the CRA-2004 PABC (Leigh,
Trone, and Fox 2005) and previously accepted by the EPA. The CRA-2004 PABC inventory
was the last published inventory (U.S. DOE 2006) at the time the PA calculation for the CRA-
2009 commenced. After the CRA-2004 PABC was completed, the Annual Transuranic Waste
Inventory Report-2007 (U.S. DOE 2008a) was published and provided updated inventory
information. The DOE anticipated this inventory update would only have a small impact on
normalized releases for the CRA-2009, and would not be significant for compliance. The DOE’s
approach to demonstrating compliance with the application of release limits was not changed
from that used in the CRA-2004 and CRA-2004 PABC, and therefore the DOE stated it
continued to comply with section 194.31.

1 EPAUNI is a computer code that calculates the activity per m3 for each waste stream at a discrete set of times.
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31.7 EPA’s Evaluation of Compliance for the 2009 Recertification

Following receipt of results from the CRA-2009 PA, the EPA requested that an additional PA be
performed that included updated inventory information (Cotsworth 2009). Consequently, the
Performance Assessment Inventory Report - 2008 (PAIR-2008) (Crawford et al. 2009) was
generated using information contained in the Annual Transuranic Waste Inventory Report-2008
(ATWIR-2008) (U.S. DOE 2008b). The ATWIR-2008 contained inventory information collected
up to December 31, 2007. An additional PA calculation, referred to as the CRA-2009 PABC
(Clayton et al. 2010), was executed to satisfy the EPA’s request. The CRA-2009 PABC used
inventory information contained in the PAIR-2008. The methodologies used for calculating the
WUF and release limits in the CRA-2009 PABC were unchanged from those used in the CRA-
2004 PABC, and were documented in Fox, Clayton, and Kirchner (Fox, Clayton, and Kirchner
2009). The value of the WUF used in the CRA-2009 PABC was 2.60 and was independently
verified by the EPA (U.S. EPA 2010a).

The five radionuclides with the highest activity for the CH-TRU and the RH-TRU waste in the
CRA-2009 PABC inventory, decayed through year 2033, are shown in Table 31-4. Values
shown in the table are taken directly, or calculated from, Table 4-5 and Table A-1 of the PAIR-
2008. As can be seen, five radionuclides—***Am, #**pu, **Pu, *°Pu, and ***Pu—contributed
99.9% of the total CH-TRU waste activity in the CRA-2009 PABC. Radioisotopes **'Cs,
137mBa, 95y, %Y, and *®Pu contributed 96.0% of the total RH-TRU waste activity in the CRA-
2009 PABC.

Table 31-4. Radionuclides with Highest Activity in the CRA-2009 PABC Waste Inventory

Waste Type Radionuclide Radioactivity (Ci) Fraction of Total
Activity

238py 1.47 x 10° 47.4%
Contact-handled TRU 29p, 5.10 x 10° 16.5%
N #ipy 5.06 X 10° 16.3%
Total Activity 2 468 x 10° 15 1%
310 x 10° Ci m =X =
240py 1.44x10° 4.6%
B7cg 8.89 x 10° 25.4%
Remote-handled TRU 187Tmg 4 8.32 x 10* 23.8%
o sr 7.99 x 10* 22.8%
Total Activity 0y 789 x 10° 22 50
3.50 x 10° Ci eI X o7
238p, 5.11 x 10° 1.5%

The EPA reviewed the information collected by the DOE related to the waste inventory for the
CRA-2009 PA and the CRA-2009 PABC (CARD 31, (U.S. EPA 2010b)). The EPA also
verified calculations on the data used by the DOE in the CRA-2009 PA and the CRA-2009
PABC (CARD 24, (U.S. EPA 2010;U.S. EPA 2010c)). In particular, the EPA verified that the
ORIGEN2 Version 2.2 code was qualified appropriately and that decay calculations were
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performed correctly. These decay calculations verified that the ORIGEN2 values derived by the
DOE and used in EPAUNI were determined correctly.

The EPA’s review of the CRA-2009 PA and the CRA-2009 PABC found that the DOE
continued to comply with the application of release limits requirements of section 194.31.

31.8 Changes or New Information Since the CRA-2009

The inventory used in the CRA-2014 PA is updated from that used in the CRA-2009 PABC
(Clayton et al. 2010). The Annual Transuranic Waste Inventory Report-2012 (ATWIR-2012)
(U.S. DOE 2012) contains an inventory of defense-related TRU waste information collected
through December 31, 2011. The Performance Assessment Inventory Report - 2012 (PAIR-
2012) (Van Soest 2012) has been developed, and is based on the annual inventory collected from
the TRU waste sites and documented in the ATWIR-2012. The CRA-2014 PA uses inventory
information contained in the PAIR-2012. The methodologies used to calculate the WUF and
release limits in the CRA-2014 PA are unchanged from those used in the CRA-2009 PABC, and
are documented in Kicker and Zeitler (Kicker and Zeitler 2012). The value of the WUF used in
the CRA-2014 PA is 2.06. The DOE anticipates this inventory update will have only a small
impact on normalized releases relative to the CRA-2009 PABC, and will not be significant for
compliance.

The five radionuclides with the highest activity for the CH-TRU and the RH-TRU waste in the
CRA-2014 PA inventory, decayed through year 2033, are shown in Table 31-5. Values shown in
that table are taken directly from, or calculated from, Table 5-3 and Table 5-4 of the PAIR-2012.
As can be seen, five radionuclides—**Am, ?*®pu, 2°pu, 2*°Pu, and 2*'Pu—contribute 99% of the
total CH-TRU waste activity in the CRA-2014 PA. Radioisotopes **’Cs, *"™Ba, sr, Y, and
21py contribute 94.2% of the total RH-TRU waste activity in the CRA-2014 PA.

Table 31-5. Radionuclides with Highest Activity in the CRA-2014 PA Waste Inventory

Waste Type Radionuclide Radioactivity (Ci) Fraction of Total
Activity

241Am 6.97 x 10° 25.8%
Contact-handled TRU 241p, 6.48 x 10° 24.0%
B 28p, 5.95 x 10° 22.0%
Total Activity 295 5 67 x 10° 21.0%
2.70 x 10° Ci u orX —2
240py, 1.67 x 10° 6.2%
Bics 2.33x10° 24.9%
Remote-handled TRU 187Tmp 4 2.20 x 10° 23.5%
o 90gy 2.07 x 10° 22.1%
Total Activity Ny 507 x 10° 22 10
9.36 x 10° Ci DX s
241p, 1.49 x 10* 1.6%

The DOE’s approach to demonstrating compliance with the application of release limits in the
CRA-2014 PA has not changed from that used in the CRA-2009 PABC, and therefore continues
to comply with section 194.31.
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32.0 Scope of Performance Assessments (40 CFR § 194.32)

32.1 Requirements

§ 194.32 Scope of Performance Assessment

(@) “Performance assessments shall consider natural processes and events, mining, deep drilling, and shallow
drilling that may affect the disposal system during the regulatory time frame.”

(b) “Assessments of mining effects may be limited to changes in the hydraulic conductivity of the
hydrogeologic units of the disposal system from excavation mining for natural resources. Mining shall be assumed
to occur with a one in 100 probability in each century of the regulatory time frame. Performance assessments shall
assume that mineral deposits of those resources, similar in quality and type to those resources currently extracted
from the Delaware Basin, will be completely removed from the controlled area during the century in which such
mining is randomly calculated to occur. Complete removal of such mineral resources shall be assumed to occur
only once during the regulatory time frame.”

(c) “Performance assessments shall include an analysis of the effects on the disposal system of any activities
that occur in the vicinity of the disposal system prior to disposal and are expected to occur in the vicinity of the
disposal system soon after disposal. Such activities shall include, but shall not be limited to, existing boreholes and
the development of any existing leases that can be reasonably expected to be developed in the near future, including
boreholes and leases that may be used for fluid injection activities.”

(d) “Performance assessments need not consider processes and events that have less than one chance in 10,000
of occurring over 10,000 years.”

(e) “Any compliance application(s) shall include information which:

(1) Identifies all potential processes, events or sequences and combinations of processes and
events that may occur during the regulatory time frame and may affect the disposal system;

(2) Identifies the processes, events or sequences and combinations of processes and events
included in performance assessments; and

(3) Documents why any processes, events or sequences and combinations of processes and events
identified pursuant to paragraph (e)(1) of this section were not included in performance
assessment results provided in any compliance application.”

32.2 Background

Performance Assessment (PA) is a process that assesses the likelihood that the Waste Isolation
Pilot Plant (WIPP) will meet the release limits specified by 40 CFR 191.13 for 10,000 years after
disposal. The PA process must consider both natural and man-made processes and events which
have an effect on this disposal system.

Section 194.32 (U.S. EPA 1996) requires that PAs consider the effects of excavation mining,
drilling fluid injection, and future development of leases. In addition, the PA must also consider
the effects of current activities such as secondary oil recovery methods (waterflooding), disposal
of natural brine, and solution mining to extract brine in the vicinity of the repository. Section
194.32 requires identification of all features, events, and processes (FEPS), or sequences or
combinations of processes and events that could occur during the regulatory time frame that may
affect the repository, and documentation of why certain events or groups of events are not
included, if so warranted.

Therefore, the PA methodology for the WIPP includes a process that compiles a comprehensive
list of the FEPs that are relevant to disposal system performance. Those FEPs determined by
screening analysis to have the potential to affect performance are represented in scenarios and
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guantitative calculations using a system of linked computer models to describe the interaction of
the repository with the natural system, both with and without human intrusion. For the
Compliance Certification Application (CCA) (U.S. DOE 1996), the U.S. Department of Energy
(DOE) first compiled a comprehensive list of FEPs which was then subjected to a screening
process that eventually lead to the set of relevant FEPs used in PA to demonstrate the WIPP’s
compliance with the long-term disposal standards.

The screening criteria shown below were used to determine whether to include FEPs into
conceptual models and performance scenarios:

e Screened Out-Regulation (SO-R): For example, future human-initiated events and
processes (EPs) may be excluded from consideration for regulatory reasons (e.g.,
deliberate drilling intrusions). 40 CFR § 194.25(a) requires that characteristics of the
future remain what they are at the time the compliance application is prepared, provided
that such characteristics are not related to hydrogeologic, geologic, or climatic conditions.

e Screened Out-Probability (SO-P): 40 CFR § 194.32(d) states that PA need not consider
processes and events that have less than 1 in 10,000 chance of occurring over 10,000
years.

e Screened Out-Consequence (SO-C): The DOE eliminated some FEPs based on their
consequences according to the following two criteria:

- Insignificant Consequences. The DOE eliminated FEPs where there was a
reasonable expectation that the remaining probability distribution of cumulative
releases would not be significantly changed by such omissions. These FEPs are
designated SO-C.

- Beneficial FEPs. FEPs that are potentially beneficial to disposal system or
subsystem performance were eliminated to simplify the analysis. This argument
may be used when there is uncertainty as to exactly how the FEP should be
incorporated into assessment calculations, or when incorporation would incur
unreasonable difficulties. This is considered a conservative decision. These FEPS
are designated SO-C Beneficial (e.g., the accumulation of radioactive
contaminants in soils).

The FEPs retained in the PA were accounted for under calculations of either the undisturbed
performance (UP) or disturbed performance (DP) (see the CCA, Chapter 6.0, Sections 6.2.2.2
and 6.2.2.3).

e UP includes the predicted behavior of the disposal system assuming it is not disrupted by
human intrusion or the occurrence of unlikely natural events.

e DP includes the predicted behavior of the disposal system assuming disruption by human
intrusion or other actions, including future drilling and mining activities.

DOE/WIPP-14-3503 32-2 Section 32-2014
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32.3 1998 Certification Decision
32.3.1 40 CFR § 194.32(a)

In the CCA, the DOE discussed the origin and development of the WIPP FEPs list, as well as
well-defined screening criteria in the CCA, Appendix SCR. A list of the WIPP-relevant FEPs is
also provided in the CCA, Chapter 6.0, Section 6.2. The DOE identified approximately 237 FEPs
in three major categories: natural (N), waste- and repository-induced (W), and human-initiated
(H). Of particular importance to the performance of the disposal system were those FEPs dealing
with mining, deep drilling, and shallow drilling, because these FEPs have the greatest potential
for disruption of the repository via inadvertent intrusion. The CCA and supporting documents
illustrated the process used by the DOE to implement the FEPSs in scenarios relevant to PA.

The U.S. Environmental Protection Agency (EPA) evaluated the adequacy of the natural FEPs
appropriate to the disposal system and how these were considered in the PA. The EPA also
evaluated the DOE’s consideration of mining and drilling in the PA. The EPA performed a
critical review of each step in the DOE FEP selection process for the CCA, including
identification and listing of the potentially disruptive FEPs, screening of these FEPs,
combination of FEPs to form scenarios, screening of scenarios, and the final formation of
scenarios for use in the CCA PA.

The EPA concluded that the initial FEP list assembled by the DOE was sufficiently
comprehensive. This list appropriately screened out EPs on the basis of probability,
consequence, or regulatory requirements. The EPA concluded that the DOE considered and
incorporated into PA numerous natural EPs, mining, and deep drilling. The EPA concluded that
the DOE considered shallow drilling and appropriately screened it out on the basis of low
consequence. The DOE also appropriately followed regulatory requirements when it did not
consider future fluid injection activities (U.S. EPA 1998a).

32.3.2 40 CFR § 194.32(b)

The CCA described how mining is incorporated into the PA, including information on mining
rates and probabilities, the application of institutional controls, hydraulic conductivity variations
as a result of mining, and the extent of minable reserves (see the CCA, Chapter 6.0, Section
6.4.6.2.3). The DOE identified potash as the only natural resource currently being mined near the
WIPP. The DOE used the EPA-specified frequency of mining and probability when considering
changes in hydraulic conductivity up to 1,000 times the base hydraulic conductivity of the
Culebra Dolomite Member of the Rustler Formation (hereafter referred to as Culebra). In its
calculation of the potash area to be mined, the DOE considered minable reserves inside and
outside the controlled area (the CCA, Appendix DEL, Section DEL.4.2.4).

In reviewing the DOE’s compliance with 40 CFR 8 194.32(b), the EPA considered whether the
CCA included a detailed, accurate, and comprehensive analysis of mined resources in the WIPP
area and sufficient information to demonstrate how mining probability was determined.
Specifically, the EPA examined the validity of the DOE’s potash reserve estimates, including the
DOE’s assumptions regarding potash reserve location, quality, and minable horizons. The EPA
also examined the CCA to determine how hydraulic conductivity in the supra-Salado Formation
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units was modified to address changes that could be caused by mining over the 10,000-year
regulatory period (U.S. EPA 1998a).

The EPA’s review of minable reserves found that the DOE identified current minable
thicknesses and horizons near the WIPP. The DOE’s estimate roughly corresponds to that
identified in an EPA technical memorandum (Peake 1996). The EPA recognized that this is not
necessarily representative of the entire Delaware Basin, and it is conceivable that additional
reserves could be mined in the WIPP area. However, speculation of this nature would extend to
other horizons or reserves, which is beyond the intent of section 194.32(b). The EPA therefore
concurred with the DOE’s approach.

The EPA also found that the DOE assumed mined resources will be completely removed from
the controlled area within the century in which mining occurs, and complete removal of mineral
resources was assumed to occur only once over the regulatory time frame, in accordance with
section 194.32(b). The DOE assumed that mining will be done via room and pillar or other
conventional methods, and solution mining of potash will not take place because of
mineralogical and economic constraints.

Finally, the EPA determined that mining was properly incorporated in PA through the
application of the 1 to 1,000 multiplier for hydraulic conductivity in the calculated transmissivity
field for the Culebra. The CCA, Appendix TFIELD and related documentation include
information pertinent to this application of the transmissivity multiplier.

32.3.3 40 CFR § 194.32(c)

In the CCA, the DOE identified appropriate events and analyses of their effects on the disposal
system, as well as the effects of existing boreholes. The EPA considered how these events
affected the disposal system and whether the DOE addressed the potential for slant drilling. The
EPA also examined whether the DOE addressed potentially exploitable existing leases.

The DOE concluded that oil and gas exploration and exploitation and water and potash
exploration are the only human-initiated activities that need to be considered for PA (see the
CCA, Chapter 6.0, Section 6.3.2). The DOE divided human-initiated activities into two
categories: (1) those that have been Historic, Current, and Near-Future (HCN), and (2) those that
may happen in the future after disposal (Future). Human-initiated activities included three
different drilling-related intrusion scenarios used in PA based on the screening analysis,
designated by the DOE as E1, E2, and E1E2 (see the CCA, Chapter 6.0, Section 6.3.2). The E1
scenario assumed penetration of a panel by a borehole drilled through the repository, which then
strikes a brine pocket present in the underlying Castile Formation. The E2 scenario included all
future boreholes that penetrate a panel but do not strike an underlying brine pocket within the
Castile. The EL1E2 scenario was defined as the occurrence of multiple boreholes that intersect a
single waste panel, with at least one of the events being an E1 occurrence.

The EPA evaluated the DOE’s compliance with 40 CFR § 194.32(c) and determined that the
DOE had used a reasonable approach to screen human-initiated activities that might impact the
repository. The EPA concluded that, based on the discussion in the CCA, Appendix SCR, the
DOE considered the appropriate issues, and the technical conclusions reached by the DOE
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regarding screening of oil and gas exploration and extraction activities were valid (U.S. EPA
1998a).

32.3.4 40 CFR § 194.32(d)

The DOE listed FEPs eliminated from PA based on probability, and described why they were not
included. The DOE used this requirement to screen out FEPs such as nuclear criticality, galvanic
coupling, formation of new faults, glaciation, and impact of large meteorites.

The EPA examined the screening arguments and information in the CCA, Appendix SCR to
assess the traceability of assumptions, approximations, and measures of uncertainties. The EPA
examined the DOE’s approach to determine whether it was well documented and adequately
justified. The EPA examined assigned probabilities to determine whether they were appropriate,
documented, and in accordance with EPA regulatory requirements, and examined the sufficiency
of all data in terms of quantity and adequacy. In conclusion, the EPA concurred with the events
and processes that were screened out by the DOE using the low-probability criterion (U.S EPA
1998a).

32.3.5 40 CFR § 194.32(e)
32.35.1 40 CFR § 194.32(¢)(1)

40 CFR 8 194.32(e)(1) specifies that all potential FEPs that may occur during the regulatory time
period be identified and considered. In this criterion, a time frame of interest is applied to FEPs
that may affect the disposal system. This criterion specifies “the regulatory time frame,” which
begins at repository closure and continues for 10,000 years in the future. This is in contrast to
that specified in section 194.32(c), where the time period of interest is HCN.!

The CCA, Appendix SCR identified the processes and events, or sequences and combinations of
processes and events, included in PA, including natural and human-initiated processes and
events. The CCA, Appendix SCR provided a comprehensive analysis of all FEPs that may affect
WIPP performance. In addition, the CCA, Appendix SCR and its attachments document the
development of the WIPP FEPs list and describe its origin from over 1,200 FEPs identified
through various international repository programs. The broad and comprehensive beginning of
the WIPP FEPs list helps to assure that all potential WIPP-relevant FEPs can be properly
identified. After refinement of the initial list, the DOE’s FEP identification process resulted in
approximately 237 FEPs that were retained for screening.

The EPA reviewed the DOE’s initial FEPs list at each stage of development and review to
determine whether it was comprehensive. In addition, the EPA examined information sources
used by the DOE to compile the FEPs list for completeness and accuracy of technical
information. The EPA concluded that the DOE identified those events and processes, and
sequences or combinations of events and processes, that may occur during the regulatory time
period and affect the repository. The EPA concluded that these FEPs represented those most
critical in terms of affecting the disposal repository (U.S. EPA 1998a).

! Human-initiated FEPs are screened for both the HCN and Future time periods (i.e., 194.32(c) and 194.32(e)(1)).
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32.3.5.2 40 CFR § 194.32(¢)(2)

40 CFR § 194.32(e)(2) states that compliance applications must identify the processes, events or
sequences and combinations of processes and events included in PA. To accomplish this, the
DOE formulated conceptual models and scenarios that incorporated each of the FEPs screened in
during the screening processes detailed in the CCA, Appendix SCR. The DOE developed
scenarios to represent both undisturbed and disturbed system performance. FEPs were included
into scenarios ranging from the effects of deep and shallow drilling and mining to undisturbed
disposal system performance. In the CCA, Chapter 6.0, Section 6.2, Table 6-6, the DOE
identified the specific locations in the CCA where information on the modeling of the individual
FEP can be found.

The EPA reviewed the CCA to determine whether FEPs and subsequent scenarios were
appropriately screened, adequately justified, and completely supported. In addition, the EPA
examined combinations of FEPs and scenarios included in PA. The EPA concluded that the DOE
used a process, the Statens Karnkraftinspektion (SKI1) list (modified to suit conditions at the
WIPP site), that identified the processes, events, or sequences, or combinations of processes and
events (Stenhouse, Chapman, and Sumerling 1993). As part of this process, the DOE adequately
addressed and evaluated the effects of mining, deep drilling, and shallow drilling. The DOE
evaluated the FEPs and sequences of FEPs through calculations, estimates of probability, and
comparisons to regulatory requirements. The EPA concluded that the DOE appropriately
identified, listed, and discussed the FEPs and the effects of the sequences and combinations of
FEPs that result in modeled scenarios (U.S. EPA 1998a).

32.3.5.3 40 CFR § 194.32(e)(3)

40 CFR 8§ 194.32(e)(3) requires that FEPs not included in PA calculations be adequately
documented and justified. The DOE identified approximately 237 FEPs in the CCA, Appendix
SCR, and the CCA, Chapter 6.0, Section 6.3. For each FEP, the DOE provided a description and
a generalized rationale for screening classifications. Of the 237 FEPs analyzed, 154 were
screened out on the basis of regulations (SO-R), low consequence (SO-C), or probability (SO-P).
The CCA, Appendix SCR included the DOE’s screening rationale for each of the 237 CCA
FEPs.

To verify the DOE’s compliance with this section, the EPA reviewed the information in the
CCA, Appendix SCR and also conducted audits to verify the proper execution of quality
assurance programs for all items and activities important to the containment of waste in the
repository, including items and activities related to FEPs. As a result of these EPA audits, the
EPA concluded that quality assurance programs were properly executed for FEP-related items
and activities, and that the DOE had demonstrated compliance with the requirements of section
194.32 (U.S. EPA 1998a).

32.4 Changes in the CRA-2004
For the Compliance Recertification Application of 2004 (CRA-2004) (U.S. DOE 2004) and the

subsequent Performance Assessment Baseline Calculation, the DOE reevaluated all WIPP FEPs
to determine if any had changed or if new FEPs needed to be added. This reevaluation resulted in

DOE/WIPP-14-3503 32-6 Section 32-2014



O©CoOoO~NO UL WDN PP

10

11
12
13
14
15
16
17
18
19

20
21
22
23
24
25
26

27
28
29

30
31

32
33
34
35
36
37
38
39
40
41

Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

only a few changes to the FEPs analysis. Wagner, Kirkes, and Martell (Wagner, Kirkes, and
Martell 2003) concluded that of the original 237 FEPs included in the CCA, 106 did not change,
120 required updates to their FEP descriptions and/or screening arguments, and 7 of the original
baseline FEPs screening decisions required a change from their original screening decision. Four
of the original baseline FEPs were deleted or combined with other closely related FEPs, and two
new FEPs were added to the baseline. These two FEPs were previously addressed in an existing
FEP; they were separated for clarity. Therefore, for the CRA-2004, reevaluation resulted in a
new FEPs baseline consisting of 235 FEPs, but did not change the CCA conceptual models or
the scenarios developed for PA.

32.5 EPA’s Evaluation of Compliance for the 2004 Recertification

For the CRA-2004, the DOE applied the same approach that was used for the CCA to develop
and screen the list of FEPs that may have an effect on the disposal system. Since the WIPP FEPs
were previously evaluated and approved in the initial certification process, the EPA focused its
recertification review on the FEPs that had changed since the 1998 Certification Decision (U.S.
EPA 1998b). The EPA verified that the DOE’s FEP development and review process was
fundamentally the same as the CCA process, and verified that the DOE’s reevaluation properly
considered changes since the original certification decision in 1998. The EPA verified that any
changes to FEP screening arguments or FEP-related discussions were reasonable, appropriate,
and complete.

The EPA received one public comment related to the scope of PA. Some stakeholders proposed
that karst (FEP N20) should be included in the PA conceptual model development. The EPA
reevaluated karst issues raised by stakeholders from the CCA, as well as new information made
available since the original certification decision. The EPA’s review is discussed in the
Technical Support Document for Section 194.14: Evaluation of Karst at the WIPP Site (U.S.
EPA 2006a). After a thorough review, the EPA determined that karst should not be screened
into the PA process.

Based on a review and evaluation of the CRA-2004 and supplemental information provided by
the DOE, the EPA determined that the DOE continued to comply with the requirements for
section 194.32 (U.S. EPA 2006b and U.S. EPA 2006c).

32.6 Changes or New Information Between the CRA-2004 and the CRA-2009
(Previously: Changes or New Information Since the 2004 Recertification)

For the CRA-2009 (U.S. DOE 2009), the DOE identified all PA changes implemented since the
CRA-2004 and determined their impacts to the FEPs baseline (Kirkes 2008). This assessment
was very similar to the process used for the CRA-2004. The FEPs baseline was maintained
according to Sandia National Laboratories Specific Procedure (SP) 9-4, Performing FEPS
Baseline Impact Assessments for Planned and Unplanned Changes (Kirkes 2006). Any changes
that affect the FEPs baseline were detailed in Appendix SCR-2009. As a result of the
reevaluation, 35 FEPs were updated with new information, one screening argument was changed
to correct errors discovered during review, and the screening decision for one FEP was changed
from SO-R to SO-C. This latter change had no impact on PA calculations because the FEP
continued to be excluded from PA, albeit via different screening rationale. Finally, there were 10
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FEPs that were split into 20 similar but more specific FEPs. For the CRA-2009, there were 70
Natural FEPs, 61 Human-initiated EPs, and 114 Waste and Repository FEPs, resulting in 245
WIPP FEPs.

32.7 EPA’s Evaluation of Compliance for the 2009 Recertification

For the CRA-2009, the EPA reviewed and verified the process that the DOE used to determine
the set of FEPs that might have an effect on the disposal system. This process was essentially
the same as used for the CCA and the CRA-2004, and resulted in 245 FEPs retained for
evaluation in the CRA-2009. Since it had previously evaluated and approved this process, the
EPA focused its 2009 recertification review on the FEPs that have changed since the 2004
Recertification Decision. The EPA verified that any changes to FEP screening arguments or
FEP-related discussions were reasonable, appropriate and complete, and determined that the
DOE was in compliance with the requirements of 40 CFR § 194.32. The EPA received one
public comment stating that karst (FEP N20) should be included in PA conceptual models. The
EPA concurred with the DOE’s position that karst at the WIPP should not be included in
performance calculations (U.S. EPA 2010). Based on a review and evaluation of the CRA-2009
and supplemental information provided by the DOE, the EPA determined that the DOE
continued to comply with the requirements of section 194.32 (U.S. EPA 2010).

32.8 Changes or New Information since the CRA-2009
32.8.1 40 CFR §194.32(a)

For the CRA-2014, changes to the WIPP baseline were identified and evaluated to determine
their impact upon the WIPP FEPs baseline (Kirkes 2013a). The FEPs baseline continues to be
maintained according to Sandia National Laboratories SP 9-4, Performing FEPS Baseline Impact
Assessments for Planned and Unplanned Changes (Kirkes 2013b)2. This reevaluation process is
the same process that was used for the CRA-2004 and CRA-2009 FEP assessments. For the
CRA-2014, there are 70 Natural FEPs, 61 Human-initiated EPs, and 114 Waste and Repository
FEPs, resulting in 245 WIPP FEPs. These are the same 245 FEPs retained for screening in the
CRA-2009. There have been no additions or deletions. However, 61 of these FEPs have been
updated in some way. The current FEPs baseline is presented in Appendix SCR-2014. Table
32-1 lists the CRA-2014 FEPs and their screening decisions, and summarizes any changes to
related information since the CRA-2009.

% Note: Revision 3 of SP 9-4 was developed in response to EPA comments on the CRA-2009 Section 32, which
identified inconsistencies in the documentation requirements as specified in SP 9-4 Revision 2.
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Table 32-1. FEPs Summary for CRA-2014

Screening . . . .
EPAa,E,EE FEP Name Argument Screening Decision Scre_:gnln_g
1.D. Changed? Classification
Update?
N1 Stratigraphy No change No UP
N2 Brine Reservoirs Updated by new | No DP
PA parameter
GLOBAL:PBRI
NE
N3 Changes in Regional Stress No change No SO-C
N4 Regional Tectonics No change No SO-C
N5 Regional Uplift and No change No SO-C
Subsidence
N6 Salt Deformation No change No SO-P
N7 Diapirism No change No SO-P
N8 Formation of Fractures No change No SO-P
UP (Repository)
N9 Changes in Fracture No change No SO-C
Properties UP (Near Repository)
N10 Formation of New Faults No change No SO-P
N11 Fault Movement No change No SO-P
N12 Seismic Activity Updated with No uUpP
new seismic data
N13 Volcanic Activity No change No SO-P
N14 Magmatic Activity No change No SO-C
N15 Metamorphic Activity No change No SO-P
N16 Shallow Dissolution No change No UP
N18 Deep Dissolution No change No SO-P
N20 Breccia Pipes No change No SO-P
N21 Collapse Breccias No change No SO-P
N22 Fracture Infills No change No SO-C - Beneficial
N23 Saturated Groundwater Flow | No change No UP
N24 Unsaturated Groundwater No change No UP
Flow
N25 Fracture Flow No change No uUpP
N27 Effects of Preferential No change No UP
Pathways
N26 Density Effects on No change No SO-C
Groundwater Flow
N28 Thermal Effects on No change No SO-C
Groundwater Flow
N29 Saline Intrusion No change No SO-P
(Hydrogeological Effects)
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Table 32-1. FEPs Summary for CRA-2014

TS | repnam e | SenoDesn | S
Update?
N30 Freshwater Intrusion No change No SO-P
(Hydrogeological Effects)
N31 Hydrological Response to No change No SO-C
Earthquakes
N32 Natural Gas Intrusion No change No SO-P
N33 Groundwater Geochemistry | No change No UP
N34 Saline Intrusion No change No SO-C
(Geochemical Effects)
N38 Effects of Dissolution No change No SO-C
N35 Freshwater Intrusion No change No SO-C
(Geochemical Effects)
N36 Changes in Groundwater Eh | No change No SO-C
N37 Changes in Groundwater pH | No change No SO-C
N39 Physiography No change No uUpP
N40 Impact of a Large Meteorite | No change No SO-P
N41 Mechanical Weathering No change No SO-C
N42 Chemical Weathering No change No SO-C
N43 Aeolian Erosion No change No SO-C
N44 Fluvial Erosion No change No SO-C
N45 Mass Wasting (Erosion) No change No SO-C
N46 Aeolian Deposition No change No SO-C
N47 Fluvial Deposition No change No SO-C
N48 Lacustrine Deposition No change No SO-C
N49 Mass Wasting (Deposition) No change No SO-C
N50 Soil Development No change No SO-C
N51 Stream and River Flow No change No SO-C
N52 Surface Water Bodies No change No SO-C
N53 Groundwater Discharge No change No UP
N54 Groundwater Recharge No change No UP
N55 Infiltration No change No UpP
N56 Changes in Groundwater No change No UpP
Recharge and Discharge
N57 Lake Formation No change No SO-C
N58 River Flooding No change No SO-C
N59 Precipitation (e.g., Rainfall) | No change No UP
N60 Temperature No change No UP
N61 Climate Change No change No UP
DOE/WIPP-14-3503 32-10 Section 32-2014



Title 40 CFR Part 191 Subparts B and C Compliance Recertification Application 2014

Table 32-1. FEPs Summary for CRA-2014

Screening . . . .
EPAa,E,EE FEP Name Argument Screening Decision Scre_:gnln_g
1.D. Changed? Classification
Update?
N62 Glaciation No change No SO-P
N63 Permafrost No change No SO-P
N64 Seas and Oceans No change No SO-C
N65 Estuaries No change No SO-C
N66 Coastal Erosion No change No SO-C
N67 Marine Sediment Transport No change No SO-C
and Deposition
N68 Sea Level Changes No change No SO-C
N69 Plants No change No SO-C
N70 Animals No change No SO-C
N71 Microbes No change No SO-C
(UP - for colloidal
effects and gas
generation)
N72 Natural Ecological No change No SO-C
Development
H1 Oil and Gas Exploration Updated with No SO-C (HCN)
new drilling rate DP (Future)
H2 Potash Exploration No change No SO-C (HCN)
DP (Future)
H4 Oil and Gas Exploitation Updated with No SO-C (HCN)
new drilling rate DP (Future)
H8 Other Resources No change No SO-C (HCN)
DP (Future)
H9 Enhanced Oil and Gas No change No SO-C (HCN)
Recovery DP (Future)
H3 Water Resources Exploration | Updated with No SO-C (HCN)
most recent SO-C (Future)
monitoring
information
H5 Groundwater Exploitation Updated with No SO-C (HCN)
most recent SO-C (Future)
monitoring
information
H6 Archaeological No change No SO-R (HCN)
Investigations SO-R (Future)
H7 Geothermal No change No SO-R (HCN)
SO-R (Future)
H10 Liquid Waste Disposal No change No SO-R (HCN)
SO-R (Future)
H11 Hydrocarbon Storage No change No SO-R (HCN)
SO-R (Future)
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Table 32-1. FEPs Summary for CRA-2014

Screening . .. .
EPAa,E,EE FEP Name Argument Screening Decision Scre_:gnln_g
1.D. Changed? Classification
Update?
H12 Deliberate Drilling Intrusion | No change No SO-R (HCN)
SO-R (Future)
H13 Conventional Underground No change No UP (HCN)
Potash Mining DP (Future)
H14 Other Resources (Mining No change No SO-C (HCN)
For) SO-R (Future)
H15 Tunneling No change No SO-R (HCN)
SO-R (Future)
H16 Construction of No change No SO-R (HCN)
Underground Facilities (For SO-R (Future)
Example, Storage, Disposal,
Accommodation)
H17 Archaeological Excavations | No change No SO-C (HCN)
SO-R (Future)
H18 Deliberate Mining Intrusion | No change No SO-R (HCN)
SO-R (Future)
H19 Explosions for Resource No change No SO-C (HCN)
Recovery SO-R (Future)
H20 Underground Nuclear No change No SO-C (HCN)
Device Testing SO-R (Future)
H21 Drilling Fluid Flow No change No SO-C (HCN)
DP (Future)
H22 Drilling Fluid Loss No change No SO-C (HCN)
DP (Future)
H23 Blowouts Updated with No SO-C (HCN)
new parameter DP (Future)
GLOBAL:PBRI
NE
H24 Drilling-Induced No change No UP (HCN)
Geochemical Changes DP (Future)
H25 Oil and Gas Extraction No change No SO-C (HCN)
SO-R (Future)
H26 Groundwater Extraction No change No SO-C (HCN)
SO-R (Future)
H27 Liquid Waste Disposal— No change No SO-C (HCN)
Outside Boundary (OB) SO-C (Future)
H28 Enhanced Qil and Gas No change No SO-C (HCN)
Production-OB SO-C (Future)
H29 Hydrocarbon Storage-OB No change No SO-C (HCN)
SO-C (Future)
H60 Liquid Waste Disposal— No change No SO-R (HCN)
Inside Boundary (IB) SO-R (Future)
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Table 32-1. FEPs Summary for CRA-2014

Screening . .. .
EPAa,E,EE FEP Name Argument Screening Decision Scre_:gnln_g
1.D. Changed? Classification
Update?
H61 Enhanced Qil and Gas No change No SO-R (HCN)
Production-IB SO-R (Future)
H62 Hydrocarbon Storage—IB No change No SO-R (HCN)
SO-R (Future)
H30 Fluid-Injection Induced No change No UP (HCN)
Geochemical Changes SO-R (Future)
H31 Natural Borehole Fluid Flow | Updated to No SO-C (HCN)
reflect new SO-C (Future, holes
plugging not penetrating waste
probabilities panels)
DP (Future, holes
penetrating panels)
H32 Waste-Induced Borehole Updated to No SO-R (HCN)
Flow reflect new DP (Future)
plugging
probabilities
H34 Borehole-Induced Solution No change No SO-C (HCN)
and Subsidence SO-C (Future)
H35 Borehole-Induced No change No SO-C (HCN)
Mineralization SO-C (Future)
H36 Borehole-Induced No change No UP (HCN)
Geochemical Changes DP (Future)
SO-C (for units other
than the Culebra)
H37 Changes in Groundwater No change No UP (HCN)
Flow Due to Mining DP (Future)
H38 Changes in Geochemistry No change No SO-C (HCN)
Due to Mining SO-R (Future)
H39 Changes in Groundwater No change No SO-C (HCN)
Flow Due to Explosions SO-R (Future)
H40 Land Use Changes No change No SO-R (HCN)
SO-R (Future)
H41 Surface Disruptions No change No UP (HCN)
SO-C (Future)
H42 Damming of Streams or No change No SO-C (HCN)
Rivers SO-R (Future)
H43 Reservoirs No change No SO-C (HCN)
SO-R (Future)
H44 Irrigation No change No SO-C (HCN)
SO-R (Future)
H45 Lake Usage No change No SO-R (HCN)
SO-R (Future)
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Table 32-1. FEPs Summary for CRA-2014

Screening . .. .
EPAa,E,EE FEP Name Argument Screening Decision Scre_:gnln_g
1.D. Changed? Classification
Update?
H46 Altered Soil or Surface No change No SO-C (HCN)
Water Chemistry by Human SO-R (Future)
Activities
H47 Greenhouse Gas Effects No change No SO-R (HCN)
SO-R (Future)
H48 Acid Rain No change No SO-R (HCN)
SO-R (Future)
H49 Damage to the Ozone Layer | No change No SO-R (HCN)
SO-R (Future)
H50 Coastal Water Use No change No SO-R (HCN)
SO-R (Future)
H51 Sea Water Use No change No SO-R (HCN)
SO-R (Future)
H52 Estuarine Water Use No change No SO-R (HCN)
SO-R (Future)
H53 Arable Farming No change No SO-C (HCN)
SO-R (Future)
H54 Ranching No change No SO-C (HCN)
SO-R (Future)
H55 Fish Farming No change No SO-R (HCN)
SO-R (Future)
H56 Demographic Change and No change No SO-R (HCN)
Urban Development SO-R (Future)
H57 Loss of Records No change No NA (HCN)
DP (Future)
H58 Solution Mining for Potash Updated with No SO-R (HCN)
information SO-R (Future)
regarding
solution mining
activities in the
region
H59 Solution Mining for Other Updated with No SO-C (HCN)
Resources new information SO-C (Future)
regarding brine
wells in the
region
W1 Disposal Geometry Updated with No UpP
new information
regarding

additional mined
area used for
experiments
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Table 32-1. FEPs Summary for CRA-2014

EPA FEP
I'D.a,b,C, d

FEP Name

Screening
Argument
Update?

Screening Decision
Changed?

Screening
Classification

w2

W3

Waste Inventory

Updated to
reflect the
inventory data
sources used for
the CRA-2014
PA

No

uUpP

Heterogeneity of Waste
Forms

Updated to
reflect the
inventory data
sources used for
the CRA-2014
PA

No

DP

W4

Container Form

Updated to
reflect the
inventory data
sources used for
the CRA-2014
PA

No

SO-

C - Beneficial

W5

Container Material Inventory

Updated to
reflect the
inventory data
sources used for
the CRA-2014
PA

No

UP

W6
W7

Shaft Seal Geometry

No change

No

UP

Shaft Seal Physical
Properties

No change

No

UP

W109

w110

Panel Closure Geometry

Updated with
new information
on panel closure
design

No

upP

Panel Closure Physical
Properties

Updated with
new information
on panel closure
design

No

UP

W8

Shaft Seal Chemical
Composition

No change

No

SO-

C Beneficial

Wi111

Panel Closure Chemical
Composition

Updated with
new information
on panel closure
design

No

SO-

C Beneficial

W9

Backfill Physical Properties

No change

No

SO-C
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Table 32-1. FEPs Summary for CRA-2014

EPA FEP
I'D.a,b,C, d

FEP Name

Screening
Argument
Update?

Screening Decision

Changed?

Screening
Classification

W10

Backfill Chemical
Composition

Updated to
reflect
implementation
of water balance
in PA

No

uUpP

Wil

Post-Closure Monitoring

No change

No

SO-C

W12

Radionuclide Decay and In-
Growth

No change

No

uUpP

W13

Heat from Radioactive
Decay

Updated to
reflect the
inventory used
for the CRA-
2014 PA

No

SO-C

w14

Nuclear Criticality: Heat

Updated to
reflect the
inventory used
for the CRA-
2014 PA

No

SO-P

W15

W16

W17

W112

Radiological Effects on
Waste

Updated to
reflect the
inventory used
for the CRA-
2014 PA

No

SO-C

Radiological Effects on
Containers

Updated to
reflect the
inventory used
for the CRA-
2014 PA

No

SO-C

Radiological Effects on
Shaft Seals

Updated to
reflect the
inventory used
for the CRA-
2014 PA

No

SO-C

Radionuclide Effects on
Panel Closures

Updated to
reflect the
inventory used
for the CRA-
2014 PA