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1. INTRODUCTION

The United States Department of Energy (DOE) has developed the Waste Isolation Pilot Plant
(WIPP) in southeastern New Mexico for the disposal of transuranic (TRU) wastes generated by
defense programs. In May of 1998, the Environmental Protection Agency (EPA) certified that the
WIPP would meet the disposal standards (EPA 1998a) established in Title 40 Code of Federal
Regulations (CFR) Part 191, Subparts B and C (EPA 1993), thereby allowing the WIPP to begin
waste disposal operations, This certification was based on performance assessment (PA)
calculations that were included in the DOE’s Compliance Certification Application (CCA) (DOE
1996a). These calculations demonstrated that the predicted releases of radionuclides to the
accessible environment would not exceed those allowed by the EPA standard, given the
assumptions and understanding of the disposal system at that time.

To assure that WIPP’s compliance is based on the most recent information, the WIPP Land
Withdrawal Act (LWA) (U.S. Congress 1996) requires that the WIPP compliance with the EPA’s
disposal standards be recertified every five years. As such, the DOE submitted its first
recertification application that demonstrates continued compliance with EPA’s requirements for
radioactive waste disposal in March of 2004 (CRA-2004) (DOE 2004). As part of the CRA-2004, a
reassessment of the FEPs baseline was conducted to assure that any new information pertaining to
the basis of compliance was properly included (or excluded) in PA (Wagner et al. 2003). The FEPs
reassessment for the CRA-2004 was a comprehensive look at the FEPs baseline, and considered all
changes and their potential to affect information within the FEPs baseline. The 2004 FEPs
reassessment involved bringing the baseline up to date by considering all changes and new
information since submittal of the CCA in 1996, roughly a seven year period. After a two-year
review period, the EPA recertified the WIPP’s continued compliance March 29, 2006 (EPA 2006a).
As part of their review of the CRA, the EPA published Compliance Application Review Documents
(CARDs) and Technical Support Documents (TSDs) that document their review of important
components of the CRA-2004. The CARD for Section 194.32 (EPA 2006b) and the TSD (EPA
2006¢) were specifically targeted at the FEPs reassessment. EPA’s review concluded that the FEPs
reassessment and documentation provided in the CRA-2004 was acceptable and appropriately
accounted for changes since the initial certification of the WIPP.

As with previous compliance applications, it is incumbent upon the DOE to confirm that the FEPs
basis is adequate and to account for any new or proposed changes to the PA system. Such changes
are evaluated according to Sandia National Laboratories Specific Procedure (SP) SP 9-4,
“Performing FEPs Baseline Impact Assessments for Planned and Unplanned Changes.” Through
this procedure, the FEPs baseline is managed and updated systematically over time, rather than
updated immediately prior to recertification, as was done for the CRA-2004 (Wagner et al, 2003).
The method provided in SP 9-4 is preferred as it provides for constant maintenance of the baseline,
and provides assurance that PA analyses done in the interim between recertification applications are
based on a valid and appropriate FEPs basis. An additional benefit of this method is that for the
current recertification application, all that is needed is a “roll-up” of the FEPs assessments since the
last recertification to document the changes to the FEPs basis, and a review of new information that
originates outside the PA program. As such, this document presents the roll-up of the FEPs
assessments that have been conducted since the CRA-2004, and the incorporation of any new
information that has not been reviewed as an SP-9.4 FEPs assessment. The results of this analysis
thereby document the FEPs basis for the CRA-2009.
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2. FEPS IMPACT ASSESSMENT APPROACH

As noted 1n the Introduction, the purpose of this document is to determine if the current FEPs
baseline remains appropriate in consideration of new information that has become available since
the most recent certification decision. The FEPs baseline is represented by: (1) the most current
version of Attachment SCR (currently, CRA-2004 Appendix PA, Attachment SCR}; (2) related
information published by the EPA in their TSDs and CARDs of the most recent certification
decision; and (3) FEPs assessment results and other information in Sandia Records Package
543545. This analysis will evaluate the FEPs baseline and identify areas of change in four steps.

First, this analysis will evaluate changes to the PA baseline since the CRA-2004 by reviewing all
FEPs assessments that have been conducted under SP 9-4 since EPA’s most recent recertification
(EPA 2006a). This information consists of the contents of Records Package 543545, This will
capture all changes that have been actively pursued by the DOE.

Second, this analysis will evaluate new information originates outside the WIPP PA program. This
information may come from DOE monitoring programs, updated waste inventory data, EPA
evaluations of compliance (e.g., EPA Compliance Application Review Documents [CARDs]), or
other outside sources of information that may be relevant to the WIPP’s certification basis.
Changes to human activities will be of primary interest because they have the most potential for
change. For example, the natural system 1s well defined and changes occur very slowly if at all,
however technological advancements that relate to resource extraction may occur in a very short
period of time. As mentioned, this assessment will also look at any new data included in the CRA-
2009 PA. This aspect of the assessment will focus on the updated inventory for the CRA-2009.
While the inventory for the CRA-2009 is essentially the same as that used in the Performance
Assessment Baseline Calculation (PABC) (Leigh et al., 2005a), this inventory has not been
incorporated into the FEPs baseline, as the EPA required the use of this updated inventory (Leigh et
al. 2005b) after the CRA-2004 Appendix PA, Attachment SCR was published. Therefore, FEPs
that use inventory information will be updated as necessary.

Third, this assessment will review all other FEPs for “housekeeping” and general editorial purposes.
Such changes will be limited to improvements and clarifications to FEPs descriptions and screening
arguments.

Finally, this assessment will include any changes to the FEPs basis that result from EPA-approved
changes to the baseline.

For this evaluation, each FEP presented in Attachment SCR is reviewed to determine if any changes
are merited in consideration of new information from the sources listed above. FEPs are updated as
needed and combined with those generated from step 1 of this analysis. FEPs not requiring update
are noted as such and included in the CRA-2009 Appendix SCR as unchanged and will not be
included in this report.

This report continues to use the same screening classifications used since the WIPP CCA: “UP” is
the screening classification that represents those FEPs incorporated in undisturbed performance
scenarios. The “DP" screening classification represents FEPs incorporated in disturbed
performance scenarios. “SO-C” represents those FEPs the have been excluded or screened out of
any scenario due to either low-, no-, or beneficial consequence. “SO-R” represents those FEPs that
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have been screened out due to regulatory provision, and “SO-P” represents those FEPs that have
been gcreened out due to low probability.

2.1 REVIEW OF SP-9-4 FEPS ASSESSMENTS

Section 2.4.8 of SP 9-4 requires that the results of all FEPs assessments be placed in Sandia
Records Package number 543545. Therefore, the contents of this records package must be obtained
to begin this review for the CRA-2009. Records package 543545 includes the following FEPs
assessments:

1. FEPs Assessment for the Panel Closure System Redesign (ERMS 543210)
2. FEPs Assessment for Changes Described in AP-132 (ERMS 546933)
3. FEPs Assessment for Changes Described in AP-137 (ERMS 548816)

The remainder of this section will discuss the scope and results of each of these assessments.

2.1.1 FEPs Assessment for the Panel Closure System Redesign

The FEPs assessment for the Panel Closure System (PCS) redesign (Kirkes 2006a) did not identify
any screening decision errors inconsistencies within the FEPs baseline at the time of the assessment.
Recommendations were made, however to clarify between FEPs that relate to shaft seals and those
that relate to the PCS. These recommendations were documented in Kirkes (2006b), and state that
during the FEPs reevaluation for the CRA-2009, FEPs should be titled so that it is clear that they
are describing the shaft seals. Also, FEPs that currently relate to the PCS, should be titled such that
it is clear they relate to the panel closures, and not shaft seals. Finally, those FEPs that relate to
both the panel closure system and the shaft seals should be split into separate FEPs.

Table 2-1 below lists the FEPs that are changed as a result of the recommendations in Kirkes
(2006b):

Table 2-1 FEPs Affected by the PCS Redesign FEPs Assessment

CRA-2004 FEP Title CRA-2009 FEP Title
W6  Seal Geometry W6  Shaft Seal Geometry
W7  Seal Physical Properties W7  Shaft Seal Physical Properties
W8  Seal Chemical Composition W8  Shaft Seal Chemical Composition
W17 Radiological Effects on Seals W17 Radiological Effects on Shaft Seals
W36 Consolidation of Seals W36 Consolidation of Shaft Seals

W37 Mechanical Degradation of Seals | W37 Mechanical Degradation of Shaft Seals
W74 Chemical Degradation of Seals | W74 Chemical Degradation of Shaft Seals

W109 Panel Closure Geometry

W110 Panel Closure Physical Properties

W111 Panel Closure Chemical Composition
W112 Radiological Effects on Panel Closures
W113 Consolidation of Panel Closures

W114 Mechanical Degradation of Panel Closures
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W115 Chemical Degradation of Panel Closures |

The following presents revised screening arguments and decisions for the FEPs listed above. These
revised FEPs replace CRA-2004 screening arguments in Attachment SCR for the CRA-2009. It
should be noted that none of these FEPs require changes to PA models or codes; current PA models
represent these FEPs in their current configurations.

2.1.1.1 FEP Number: W6, W7, W109, and W110
FEP Title: Shaft Seal Geometry (W6)
Shaft Seal Physical Properties (W7)
Panel Closure Geometry (W109)
Panel Closure Physical Properties (W110)

Screening Decision: UP

The Shaft Seal Geometry, Shaft Seal Physical Properties, Panel Closure Geometry, and Panel
Closure Physical Properties are accounted for in PA calculations.

Summary of New Information

FEPs related to seals (generic) have been renamed to differentiate between panel closures and shaft
seals. While analyzing the impacts of redesigned panel closures on the FEPs baseline, it was
concluded that the current FEPs do not accurately represent these to seal types (Kirkes 2006a).
Because a redesigned panel closure system has not been approved or implemented, new screening
arguments are not appropriate at this time, but if the request for a redesigned panel closure system is
approved, revised screening arguments may be warranted to better describe the panel closure
physical properties (i.e., crushed salt versus concrete).

Screening Argument

Seal (shaft seals, panel closures, and drift closures) characteristics, including Shaft Seal Geometry,
Panel Closure Geometry, Seal Physical Properties, and Panel Closure Physical Properties are
described in Section 3.3.2 of the CCA (DOE 1996a) and are accounted for in PA calculations
through the representation of the seal system in BRAGFLO and the permeabilities assigned to the
shaft seal and panel closure materials (see Section PA-4.2.7 and PA-4.2.8, Appendix PA).
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2.1.1.2 FEPs Number: W8, Wi11
FEP Title: Shaft Seal Chemical Composition (W8)
Panel Closure Chemical Composition (W111)

Screening Decision: SO-C Beneficial

The Seal Chemical Composition has been eliminated from PA calculations on the basis of
beneficial consequence to the performance of the disposal system.

Summary of New Information
These FEPs have been re-titled as a result of the FEPs analysis conducted for the Panel Closure
Redesign planned change request. (Kirkes 2006a)

Screening Argument

Shaft seal and panel closure characteristics, including Shaft Seal and Panel Closure Geometry and
Shaft Seal and Panel Closure Physical Properties, are described in CCA Chapter 3.0 and are
accounted for in PA calculations through the representation of the seal system in BRAGFLO and
the permeabilities assigned to the seal materials. The effect of Shaft Seal and Panel Closure
Chemical Composition on actinide speciation and mobility has been eliminated from PA
calculations on the basis of beneficial consequence to the performance of the disposal system.

Repository Seals (Shaft and Panel Closures)

Certain repository materials have the potential to interact with groundwater and significantly alter
the chemical speciation of any radionuclides present. In particular, extensive use of cementitious
materials in the seals may have the capacity to buffer groundwaters to extremely high pH (for
example, Bennett et al. 1992, pp. 315 - 325). At high pH values, the speciation and adsorption
behavior of many radionuclides is such that their dissolved concentrations are reduced in
comparison with near-neutral waters. This effect reduces the migration of radionuclides in
dissolved form.

Several recent publications describe strong actinide (or actinide analog) sorption by cement
(Altenheinhaese et al. 1994; Wierczinski et al. 1998; Pointeau et al. 2001), or sequestration by
incorporation into cement alteration phases (Gougar et al. 1996, Dickson and Glasser 2000). These
provide support for the screening argument that chemical interactions between the cement seals and
the brine will be of beneficial consequence to the performance of the disposal system.

The effects of cementitious materials in shaft seals and panel closures on groundwater chemistry
have been eliminated from PA calculations on the basis of beneficial consequence to the
performance of the disposal system.

2.1.1.3 FEP Number: W17, Wi112
FEP Title: Radiological Effects on Seals (W17)
Radiological Effects on Panel Closures (W112)

Screening Decision: SO-C
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Radiological Effects on Shaft Seals and Panel Closures have been eliminated from PA calculations
on the basis of low consequence to the performance of the disposal system.

Summary of New Information

These FEPs have been re-titled as a result of the FEPs analysis conducted for the Panel Closure
Redesign planned change request (Kirkes 2006a), and the screening arguments for these FEPs have
been updated to include references to the radionuclide inventory used for CRA-2009 PA
calculations.

Screening Argument

lonizing radiation can change the physical properties of many materials. Strong radiation fields
could lead to damage of waste matrices, brittleness of the metal containers, and disruption of any
crystalline structure in the seals. The low level of activity of the waste in the WIPP is unlikely to
generate a strong radiation field. According to the inventory data presented in Leigh et al. (2005a),
the overall activity for all TRU radionuclides has decreased from 3.44 x 10° curies reported in the
CCA to 2.48 x 10° curies in the CRA-2004 to 2.32 x 10° curies in the CRA-2009. This decrease
will not change the original screening argument. Furthermore, PA calculations assume
mstantaneous container failure and waste dissolution according to the source-term model (see CCA
Chapter 6.0, Sections 6.4.3.4, 6.4.3.5, and 6.4.3.6). Therefore, Radiological Effects on the
Properties Shaft Seals and Panel Closures have been eliminated from PA calculations on the basis
of low consequence to the performance of the disposal system.

2.1.1.4 FEP Number: W36, W37, W113, W114
FEP Title: Consolidation of Shaft Seals (W36)
Mechanical Degradation of Shaft Seals (W37)
Consolidation of Panel Closures (W113)
Mechanical Degradation of Panel Closures (W114)

Screening Decision: UP

Consolidation of Seals and Mechanical Degradation of Seals are accounted for in PA
calculations.

Summary of New Information
These FEPs have been re-titled as a result of the FEPs analysis conducted for the Panel Closure
Redesign planned change request. (Kirkes 2006a)

Screening Argument

Mechanical Degradation of Shaft Seals and Panel Closures and the Consolidation of Shaft Seals and
Panel Closures are accounted for in PA calculations through the permeability range assumed for the
seal system (CRA-2009 Appendix PA, Section PA-4.2.7 and PA-4.2.8).

The site investigation program has also involved the drilling of boreholes from within the excavated
part of the repository. Following their use for monitoring or other purposes, these Underground
Boreholes will be sealed where practical, and Salt Creep will also serve to consolidate the seals and
to close the boreholes. Any boreholes that remain unsealed will connect the repository to anhydrite
interbeds within the Salado, and thus provide potential pathways for radionuclide transport. PA
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calculations account for fluid flow to and from the interbeds by assuming that the DRZ has a
permanently enhanced permeability that allows flow of repository brines into specific anhydrite
layers and interbeds. This treatment is also considered to account for the effects of any unsealed
boreholes.

2.1.1.5 FEP Number: W74, W115
FEP Title: Chemical Degradation of Shaft Seals (W74)
Chemical Degradation of Panel Closures (W115)

Screening Decision: UP

The effects of Chemical Degradution of Shaft Seals and Panel Closures are accounted for in PA
calculations.

Summary of New Information
These FEPs have been re-titled as a result of the FEPs analysis conducted for the Panel Closure
Redesign planned change request. (Kirkes 2006a)

Screening Argument

The concrete used in the shaft seal and panel closure systems will degrade due to chemical reaction
with the infiltrating groundwater. Degradation could lead to an increase in permeability of the seal
system. The main uncertainties with regard to cement degradation rates at the WIPP are the effects
of groundwater chemistry, the exact nature of the cementitious phases present, and the rates of brine
infiltration. The PA calculations take a conservative approach to these uncertainties by assuming a
large increase in permeability of the concrete seals only a few hundred years after closure. These
permeability values are based on seal design considerations and consider the potential effects of
degradation processes. Therefore, the effects of Chemical Degradation of Shaft Seals and Panel
Closures are accounted for in PA calculations through the CDFs used for seal material
permeabilities.

Concrete can be inhabited by alkalophilic bacteria, which could produce acids, thereby accelerating
the seal degradation process. Nitrification processes, which will produce nitric acid, tend to be
aerobic, and will be further limited at the WIPP by the low availability of ammonium in the brines
(Pedersen and Karlsson 1995, 75). Because of the limitations on growth because of the chemical
conditions, it is likely that the effects of Microbial Growth on Concrete will be small. The effects
of such microbial activity on seal properties are, therefore, implicitly accounted for in PA
calculations through the CDFs used for seal material permeabilities.

2.1.2 Assessment for Changes Described in AP-132 (ERMS 546933)

Analysis Plan AP-132 describes the changes to the PA modeling system planned for PA
calculations. In summary, these changes include:

1) Healing of the disturbed rock zone (DRZ)
2} Quantity of brine in the DRZ
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3) Including the hydration of Magnesium Oxide (MgO) and other reactions that affect brine
saturation in BRAGFLO

4) A new parameter distribution for the waste shear strength

5) Revised parameter for the duration of direct brine release

The FEPs assessment for the changes described in AP-132 evaluated each of these changes for
impacts to the FEPs baseline according to the methodology in SP-9-4. The conclusion of the
assessment states that, “This FEPs impact assessment has been conducted according to SP 9-4 and
has completed the steps necessary to determine if the changes planned in AP-132 create any
inconsistencies or conflicts with the current FEPs baseline. No screening decision errors have been
identified.” Therefore, no changes to FEPs screening decision or arguments are warranted as a
result of these changes.

2.1.3 Assessment for Changes Described in AP-137 (ERMS 548816)

Analysis Plan AP-137 describes the changes to the PA modeling system planned for PA
calculations to be included in the CRA-2009. In summary, these changes include modification and
improvements to:

1) The parameter representing the maximum flow duration for direct brine release (DBR)

2) The sampling method applied to the humid and inundated degradation rates for
cellulose, plastic and rubber

3) Additional chemistry parameters

4) Capillary pressure and relative permeability models

5) Computer codes used in the PA

6) An update to the drilling rate parameter (GLOBAL:LAMBDAD)

7) Error corrections discovered in PA codes and input values

No screening decision conflicts or impacts have been identified as a result of this review. Because
each of these changes represents the implementation of a FEP (or FEPs) that is already accounted
for in PA (screened in), no changes to the FEPs basis are warranted.

2.2 REVIEW OF NEW INFORMATION ORIGINATING OUTSIDE PERFORMANCE
ASSESSMENT

This section will review information that originates outside the WIPP PA program and determine if
any changes to FEPs screening decisions and arguments are warranted. Examples of this type of
information include changes in technology as it relates to resource exploration, development, and
exploitation. This evaluation will primarily focus on human-initiated events and process {EPs),
although some natural FEPs may be affected by new data. (e.g., new seismic data may need to be
incorporated). Sources of information for this review will include the Delaware Basin Monitoring
Annual Report (DBMAR) for 2007 (DOE 2007a), and independent contractor reports.
Additionally, any new information that has become available after the publishing of the DBMAR
2007 will be considered. Finally, while the inventory used for PA calculations for the CRA-2009 is
very similar to that used for the CRA-2004, some elements have changed. Therefore, FEPs that use
inventory data will be evaluated and updated as necessary with the same inventory information used
for the CRA-2009 PA calculations (Leigh et al. 2005b).
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2.2.1 Delaware Basin Monitoring Annual Report for 2007

FEPs from the 2004 SCR were reviewed to determine if any required specific data and information
from the DBMAR-2007. This review concluded that the following FEPs were in need of update.

2.2.11 FEP Number: NI12
FEP Title: Seismic Activity

Screening Decision: UP

The postelosure effects of seismic activity on the repository and the DRZ are accounted for in PA
calculations.

Summary of New Information

Seismic monitoring conducted for the WIPP since the CRA-2004 continues to record small events
at distance from the WIPP, and these events are mainly in areas associated with hydrocarbon
production. Three seismic events (magnitude 2.4 on January 27, 2006; magnitude 3.8 on December
19, 2005; and magnitude 3.6 on May 23, 2004) occurred within 300 km of the WIPP (see DOE
2005, 2006, 2007b). These events did not cause any damage at the WIPP.

Screening Argument
The following subsections present the screening argument for seismic activity (groundshaking).

Causes of Seismic Activity

Seismic Activity describes transient ground motion that may be generated by several energy
sources. There are two possible causes of Seismic Activity that could potentially affect the WIPP
site: natural- and human-induced. Natural seismic activity is caused by fault movement
(earthquakes) when the buildup of strain in rock is released through sudden rupture or movement.
Human-induced seismic activity may result from a variety of surface and subsurface activities, such
as Explosions (H19 and H20), Mining (H13, H14, H58, and H59), Fluid Injection (H28), and
Fluid Withdrawal (H25).

Groundshaking

Ground vibration and the consequent shaking of buildings and other structures are the most obvious
effects of seismic activity. Once the repository and shafts have been sealed, however, existing
surface structures will be dismantled. Postclosure PAs are concerned with the effects of seismic
activity on the closed repository.

In regions of low and moderate seismic activity, such as the Delaware Basin, rocks behave
elastically in response to the passage of seismic waves, and there are no long-term changes in rock
properties. The effects of earthquakes beyond the DRZ have been eliminated from PA calculations
on the basis of low consequence to the performance of the disposal system. An inelastic response,
such as cracking, is only possible where there are free surfaces, as in the roof and walls of the
repository prior to closure by creep. Seismic Activity could, therefore, have an effect on the
properties of the DRZ.

An assessment of the extent of damage in underground excavations caused by groundshaking
largely depends on observations from mines and tunnels. Because such excavations tend to take
place in rock types more brittle than halite, these observations cannot be related directly to the
behavior of the WIPP. According to Wallner (1981, 244), the DRZ in brittle rock types is likely to
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be more highly fractured and hence more prone to spalling and rockfalls than an equivalent zone in
salt, Relationships between groundshaking and subsequent damage observed in mines will
therefore be conservative with respect to the extent of damage induced at the WIPP by seismic
activity.

Dowding and Rozen (1978) classified damage in underground structures following seismic activity
and found that no damage (cracks, spalling, or rockfalls) occurred at accelerations below 0.2
gravities and that only minor damage occurred at accelerations up to 0.4 gravities. Lenhardt (1988,
p. 392) showed that a magnitude 3 earthquake would have to be within | km (0.6 mi) of a mine to
result in falls of loose rock. The risk of seismic activity in the region of the WIPP reaching these
thresholds is discussed below.

Seismic Risk in the Region of the WIPP

Prior to the introduction of a seismic monitoring network in 1960, most recorded earthquakes in
New Mexico were associated with the Rio Grande Rift, although small earthquakes were detected
in other parts of the region. In addition to continued activity in the Rio Grande Rift, the
instrumental record has shown a significant amount of seismic activity originating from the Central
Basin Platform and a number of small earthquakes in the Los Medaiios area. Seismic activity in the
Rio Grande Rift is associated with extensional tectonics in that area. Seismic activity in the Central
Basin Platform may be associated with natural earthquakes, but there are also indications that this
activity occurs in association with oil-field activities such as fluid injection. Small earthquakes in
the Los Medatios region have not been precisely located, but may be the result of mining activity in
the region. Section 2.6.2 of the CCA (DOE 19962} contains additional discussion of seismic
activity and risk in the WIPP region.

The instrumental record was used as the basis of a seismic risk study primarily intended for design
calculations of surface facilities rather than for postclosure PAs. The use of this study to define
probable ground accelerations in the WIPP region over the next 10,000 years is based on the
assumptions that hydrocarbon extraction and potash mining will continue in the region and that the
regional tectonic setting precludes major changes over the next 10,000 years.

Three source regions were used in calculating seismic risk: the Rio Grande Rift, the Central Basin
Platform, and part of the Delaware Basin province (including the Los Medaiios). Using
conservative assumptions about the maximum magnitude event in each zone, the study indicated a
return period of about 10,000 years (annual probability of occurrence of 107%) for events producing
ground accelerations of 0.1 gravities. Ground accelerations of 0.2 gravities would have an annual
probability of occurrence of about 5 x 10"

The results of the seismic risk study and the observations of damage in mines due to groundshaking
give an estimated annual probability of occurrence of between 10 ® and 107 for events that could
increase the permeability of the DRZ. The DRZ is accounted for in PA calculations as a zone of
permanently high permeability (see CRA-2009 Appendix PA, Section PA-4.2.4); this treatment is
considered to account for the effects of any potential seismic activity.
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2.2.1.2 FEP Number(s): H3 and H5
FEP Title(s): Water Resources Exploration (H3)
Groundwater Exploitation (HS)

Screening Decision: SO-C (HCN)
SO-C (Future)

The effects of HCN and future drilling associated with Water Resources Exploration and
Groundwater Exploitation have been eliminated from PA calculations on the basis of low
consequence to the performance of the disposal system. Historical shallow drilling associated with
Water Resources Exploration and Groundwater Exploitation is accounted for in calculations to
determine the rate of future shallow drilling.

Summary of New Information

The Delaware Basin Monitoring Program records and tracks the development of deep and shallow
wells within the vicinity of the WIPP. Updated drilling data is reported annually in the Delaware
Basin Monitoring Annual Report (DOE 2007a). While this information has been updated since the
last recertification, it does not result in a change in the screening arguments or decisions of these
FEPs.

Screening Argument

Drlling associated with Water Resources Exploration and Groundwater Exploitation has taken
place and is expected to continue in the Delaware Basin. For the most part, water resources in the
vicinity of the WIPP are scarce. Elsewhere in the Delaware Basin, potable water occurs in places
while some communities rely solely on groundwater sources for drinking water. Even though
Water Resources Exploration and Greundwater Exploitation occur in the Basin, all such
exploration/exploitation is confined to shallow drilling that extends no deeper than the Rustler
Formation and thus will not impact repository performance because of the limited drilling
anticipated in the future and the sizeable thickness of low permeability Salado salt between the
waste panels and the shallow groundwaters. Given the limited groundwater resources and minimal
consequence of shallow drilling on performance, the effects of HCN and future drilling associated
with Water Resources Exploration and Groundwater Exploitation have been eliminated from PA
calculations on the basis of low consequence to the performance of the disposal system. Thus, the
screening argument remains the same as given previously in the CCA.

Although shallow drilling for Water Resources Exploration and Groundwater Exploitation have
been eliminated from PA calculations, the Delaware Basin Drilling Surveillance Program (DBDSP)
continues to collect drilling data related to water resources, as well as other shallow drilling
activities. As shown in the DBDSP 2007 Annual Report (DOE 2007a), the total number of shallow
water wells in the Delaware Basin is currently 2,296 compared to 2,331 shallow water wells
reported in the CCA, a decrease of 35 wells (attributed primarily to the reclassification of water
wells to other types of shallow boreholes). Based on these data, the shallow drilling rate for Water
Resources Exploration and Groundwater Exploitation is essentially the same as reported in the
CCA. The distribution of groundwater wells in the Delaware Basin was included in CCA Appendix
USDW, Section USDW.3.

Historical, Current, and Near-Future Human EPs

Water is currently extracted from formations above the Salado, as discussed in CCA Section 2.3.1.3
(DOE 1996a). The distribution of groundwater wells in the Delaware Basin is included in CCA
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Appendix USDW, Section USDW.3 (DOE 1996a). Water Resources Exploration and
Groundwater Exploitation are expected to continue in the Delaware Basin.

In summary, drilling associated with Water Resources Exploration, Groundwater Exploitation,
Potash Exploration, Oil and Gas Exploration, Oil and Gas Exploitation, Enhanced Oil and Gas
Recovery, and drilling to explore Other Resources has taken place and is expected to continue in
the Delaware Basin. The potential effects of existing and possible near-future boreholes on fluid
flow and radionuclide transport within the disposal system are discussed in Section SCR.5.2, where
low consequence screening arguments are provided.

Future Human EPs

Criteria in 40 CFR § 194.33 require that, to calculate the rates of future shallow and deep drilling in
the Delaware Basin, the DOE should examine the historical rate of drilling for resources in the
Delaware Basin.

Shallow drilling associated with water, potash, sulfur, oil, and gas extraction has taken place in the
Delaware Basin over the past 100 years. However, of these resources, only water and potash are
present at shallow depths (less than 655 m (2,150 ft) below the surface) within the controlled area.
Thus, consistent with 40 CFR § 194.33(b)(4), the DOE includes drilling associated with Water
Resources Exploration, Potash Exploration, and Groundwater Exploitation in calculations to
determine the rate of future shallow drilling in the Delaware Basin. However, the effects of such
events are not included in PA calculations due to low consequence to the performance of the
disposal system.

2.2.1.3 FEP Number(s): W23 and W24
FEP Title(s): Subsidence (W23)
Large Scale Rock Fracturing (W24)
Screening Decision(s): SO-C (W23)
SO-P (W24)

Fracturing within units overlying the Salado and surface displacement caused by Subsidence
associated with repository closure have been eliminated from PA calculations on the basis of low
consequence to the performance of the disposal system. The potential for excavation or repository-
induced Subsidence to create Large-Scale Rock Fracturing and fluid flow paths between the
repository and units overlying the Salado has been eliminated from PA calculations on the basis of
the low probability of occurrence over 10,000 years.

Summary of New Information
Continuous survey data, reported annually, reaffirm that Subsidence is minimal and near the
accuracy of the survey itself (see annual COMPs reports in CRA-2009 Appendix DATA).

Screening Argument

Instability of the DRZ could to lead to localized Roof Falls in the first few hundred years. If
instability of the DRZ causes Roof Falls, development of the DRZ may be sufficient to disrupt the
anhydrite layers above the repository, which may create a zone of rock containing anhydrite
extending from the interbeds toward a waste-filled room. Fracture development is most likely to be
induced as the rock stress and strain distributions evolve because of creep and the local lithologies.
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In the long term, the effects of Roof Falls in the repository are likely to be minor because Salt
Creep will reduce the void space and the potential for roof falls as well as leading to healing of any
roof material that has fallen into the rooms. Because of uncertainty in the process by which the
disposal room DRZ heals, the flow model used in the PA assumed that a higher permeability zone
remained for the long term. The PAVT modified the DRZ permeability to a sampled range. Thus,
the potential effects of Reef Falls on flow paths are accounted for in PA calculations through
appropriate ranges of the parameters describing the DRZ.

The amount of Subsidence that can occur as a result of Salt Creep closure or roof collapse in the
WIPP excavation depends primarily on the volume of excavated rock, the initial and compressed
porosities of the various emplaced materials (waste, backfill, panel and drift closures, and seals), the
amount of inward creep of the repository walls, and the gas and fluid pressures within the
repository. The DOE (Westinghouse 1994) has analyzed potential excavation-induced subsidence
with the primary objective of determining the geomechanical advantage of backfilling the WIPP
excavation. The DOE (Westinghouse 1994, pp. 3-4 to 3-23) used mass conservation calculations,
the influence function method, the National Coal Board empirical method, and the two-
dimensional, finite-difference code, Fast Lagrangian Analysis of Continua (FLAC) to estimate
Subsidence for conditions ranging from no backfill to emplacement of a highly compacted crushed
salt backfill. The DOE (Westinghouse 1994, pp. 2-17 to 2-23) also investigated Subsidence at
potash mines located near the WIPP site to gain insight into the expected Subsidence conditions at
the WIPP and to calibrate the subsidence calculation methods.

Subsidence over potash mines will be much greater than subsidence over the WIPP because of the
significant differences in stratigraphic position, depth, extraction ratio, and layout. The WIPP site
is located stratigraphically lower than the lowest potash mine, which is near the base of the McNutt
Potash Member (hereafter called the McNutt). At the WIPP site, the base of the McNutt is about
150 m1 (490 ft) above the repository horizon. Also, the WIPP rock extraction ratio in the waste
disposal region will be about 22 percent, as compared to 65 percent for the lowest extraction ratios
within potash mines investigated by the DOE (Westinghouse 1994, p. 2-17).

The DOE (Westing