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7.0 ASSURANCE REQUIREMENTS

In the Preamble to Title 40 of the Code of Federal Regulations (CFR) Part 191 (EPA 1985)
(50 FR 30879), the U.S. Environmental Protection Agency (EPA) points out that

There are too many uncertainties in projecting the behavior of natural and engineered
components for many thousands of years—and too many opportunities for mistakes or poor
Judgments in such calculations—for the numerical requirements on overall system performance
in Subpart B to be the sole basis to determine the acceptability of disposal systems for these
very hazardous wastes.

In view of this, the EPA developed assurance requirements (40 CFR § 191.14) to ensure that
implementing agencies act cautiously and take steps to reduce the impacts of these
uncertainties. According to the EPA, these assurance requirements are considered an essential
complement to the containment requirements, which, when implemented, should ensure that
the level of protection desired by the EPA is achieved. Contained in 40 CFR § 191.14 are
these six separate assurance requirements:

active institutional controls,
¢ monitoring,

e passive institutional controls,

« use of different types of barriers,
e resource disincentives, and
e« waste removal.

Figure 7-1 provides a timeline illustrating the implementation of these assurance
requirements. Waste removal is not included in Figure 7-1 because it is not a planned activity.
Waste removal is discussed in Appendix WRAC. See Table 1-7 in Chapter 1.0 for a list of
appendices that provide additional information supporting this chapter.

The provisions of 40 CFR Part 194 (EPA 1996a) contain detailed criteria that the U.S.
Department of Energy (DOE) is to use in implementing the assurance requirements contained
in 40 CFR Part 191. The following sections detail the DOE’s compliance with the assurance
requirements of 40 CFR Part 191 and the associated certification criteria in 40 CFR Part 194.
In addition to addressing the six assurance requirements stated above, the DOE used some
conservative assumptions in the performance assessment that provide additional assurance.
Use of conservative assumptions in the performance assessment is discussed in Section 6.5.4.

7.1 Active Institutional Controls

Active institutional controls and passive institutional controls satisfy two roles:
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(1) they meet assurance requirements per 40 CFR Parts 191 and 194, and
(2) they contribute to performance assessment per 40 CFR Part 194.

Once the facility at the Waste Isolation Pilot Plant (WIPP) is decommissioned and
decontaminated (D&D), positive actions (active institutional controls) will be taken to ensure
site access control. Active institutional control begins after final facility closure. The EPA
has specified that no more than 100 years of active institutional controls can be assumed in
predictions of long-term performance. The DOE interprets this requirement to mean that
control programs should be implemented as long as such controls are useful and practical, but
credit for active institutional controls cannot be considered in the performance assessment
beyond 100 years from the final closure of the repository. Therefore, performance assessment
does not consider credit for active institutional controls beyond 100 years.

The EPA defines active institutional controls as “(1) controlling access to a disposal site by
any means other than passive institutional controls, (2) performing maintenance operations or
remedial actions at the site, (3) controlling or cleaning up releases from a site, or

(4) monitoring parameters related to disposal system performance” (40 CER § 191.12).
Active institutional controls to be used by the DOE include facility guarding, evaluation of
land vse in the area, postoperational monitoring, land reclamation, and maintenance of fences
and buildings. In addition, active institutional controls are integrated with the D&D activities
that are described in Appendix D&D.

7.1.1 Requirements for Active Institutional Controls

In prescribing active institutional controls, the EPA has specified that “active institutional
controls over disposal sites should be maintained for as long a period of time as is practicable
after disposal” (40 CFR § 191.14[a]). The EPA addresses the effectiveness of these controls
and the length of the time for which such controls should be considered effective for the
performance assessment.

Section 194.41(a) specifies that “any compliance application shall include detailed
descriptions of proposed active institutional controls, the controls’ location, and the period of
time the controls are proposed to remain active,” Section 194.41(a) also states that any
assumptions pertaining to the effectiveness of active controls in preventing inadvertent human
intrusion should be supported by such descriptions. This section provides support for the
assumptions pertaining to the active institutional controls program for the WIPP facility.

Prior to decommissioning of the facility and full implementation of the active controls
program, the DOE will reevaluate the proposed active controls program and make any
changes necessary as indicated by experience and evaluation of data. The design of the
DOE’s active controls program is described in Appendix AIC.

For the purposes of this application, the DOE will begin the active controls period within sixty —
days of completion of final facility closure. This start point will be simultaneous with the
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initiation of the postclosure care period mandated under the closure plan submitted to the New
Mexico Environment Department (NMED) with the hazardous waste facility permit
application.

7.1.2 Objectives for Active Institutional Controls

The primary goal of DOE’s active institutional controls program is to prevent unauthorized
use of the WIPP site. Because of the massive body of rock that separates the waste from the
accessible environment, there are not many activities that pose a threat to the WIPP disposal
system. The threats that are severe enough or likely enough to consider are addressed in
Appendix SCR and in the conceptual models description located in Section 6.4. The DOE has
identified four objectives for the design of the active controls program: (1) eliminating those
site features that would cause future populations to develop the WIPP site (see Section
7.1.3.1), (2) identifying allowed and disallowed activities, (3} identifying and minimizing the
impacts of the intentional user, and (4) controlling allowed activities and preventing
unallowed activities. In addition, the DOE will install and protect monitoring equipment and
any test facilities established for evaluating the long-term marker systern.

In order to design an active controls program around these four objectives, the DOE has
assumed the following:

e site restoration will be to as near the original condition as practicable,

« future authorized site uses will not be significantly different than they are now, as
described in Appendix LMP, and

e athreat of future unauthorized use exists.

Restoration of the WIPP site includes any activities associated with demobilization following
D&D. In addition, as part of the active institutional controls program, the DOE will
implement monitoring systems suitable for assessing disposal system performance. The
objectives of the active institutional controls program, the monitoring program, and the
decommissioning plan overlap; therefore, the DOE believes it is both prudent and within the
EPA’s intent to conduct these programs simultaneously. This provides for a more
comprehensive understanding of the multitude of activities that will be taking place during the
active controls period.

7.1.3 Implementation of the Active Institutional Controls Program
The first step in the process of implementing the active institutional controls program was to
identify measures needed to satisfy the active institutional controls requirements. Certain

characteristics of active institutional controls measures have been identified, such as
minimizing features that would attract future development of the site, warning of potential
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hazards through signage, implementing the measures for at least 100 years, addressing the
standards, and preventing development. These characteristics were used to develop
conceptual designs for active institutional controls.

Some active institutional controls were obvious at the outset, including site access control, site
remedial actions, site maintenance, and site monitoring. Information and specifications useful
in implementing these and possibly other controls have been gathered (see Appendix LMP).
A detailed explanation of the resulting active institutional controls is provided in

Appendix AIC (Section 2). The design will be reviewed periodically and updated as
appropriate during WIPP’s operations phase. Ongoing review and evaluation will ensure that
the active institutional controls implemented are appropriate for the conditions that may exist
at that time. The DOE will review the design prior to implementation and the recertification
process will be used as a vehicle for modification to include any future enhancements. Any
recertification will be accomplished in accordance with the requirements of the Land
Withdrawal Act (LWA) and the provisions of 40 CFR Part 194.

The final operational activity at the repository will be closing the waste disposal area and
sealing the shafts. All surface structures, except for the concrete hot cell structure (Appendix
AIC), and a sufficient quantity of salt tailings to support construction of the permanent marker
berm (Appendix PIC) will be removed and the site regraded and revegetated to as near its
original condition as practicable. In addition, those structures erected during the disposal
phase, as part of the permanent marker testing program (Section 7.3.3.2), will aiso remain in
place after decommissioning. These will include a section of the berm, the salt filled trench
that will serve as the berm base, and at least one monurnent marker used in long-term
materials testing for the permanent marker system.

In order to determine the active controls that would be beneficial, the DOE analyzed the types
of land uses anticipated and, based on that analysis, developed a design plan for active
institutional controls. The following two sections summarize the analysis and the design plan.

7.1.3.1 Analysis of Activities

The purpose of the analysis of activities is to determine the types of disturbances that may be
associated with each activity, the depth of such disturbances, and the need for any mitigation
of these activities. These activities are supported with screening decisions in Appendix SCR.
This section addresses the following activities:

e ranching,
e farming,
¢ hunting,

scientific activities,
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« utilities and transportation,
e groundwater pumping,
» surface excavation,

« potash exploration,

¢ hydrocarbon exploration,
¢ construction, and
e hostile and illegal activities.

Table 7-1 indicates the active institutional controls that will be applied to prevent
unauthorized activities.

7.1.3.1.1 Ranching

Description of the Activity: Ranching involves the management of herds of cattle on the
public lands surrounding and including the WIPP. These activities are regulated on federal
lands such as the WIPP under a permitting process administered by the Bureau of Land
Management (BLM). There is little surface-disturbing activity associated with ranching except
for the construction of fences, the construction and operation of watering facilities, and the
occasional drilling of groundwater wells. Currently, only the 277 acres within the Exclusive
Use Area are not used for ranching. In the future, barbed wire enclosures will be constructed
to provide security for monitoring facilities, test areas, and construction areas. Eventually, the
entire surface is expected to be released for ranching activities. Only those activities
associated with groundwater use could have any impact on the disposal system. These are
discussed in Section 7.1.3.1.6. Figure 7-2 depicts the current grazing allotments on the WIPP
site.

Goal of Active Controls: Active controls will ensure that grazing leases are administered
consistently and in compliance with applicable regulations. Fencing will be needed to protect
government property. In addition, areas will be fenced as needed to prevent cattle from
disturbing reclaimed areas until vegetation has been reestablished.

7.1.3.1.2 Eagrming

Description of the Activity: Farming includes soil preparation, planting, irrigation, and
harvesting. Significant quantities of water are needed to support crops in the Delaware Basin.
Crops grown in the farming area nearest to the WIPP include cotton, alfalfa, peppers, and
pecans. Small quantities of other crops are also grown. Farming using irrigation would
require access to large amounts of fresh water, either through the diversion of surface water or
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the construction of groundwater wells. There is currently no known farming near the WIPP
because of the lack of good quality water and the poor soil composition. Farming, therefore,
is screened out of the performance assessment on the basis that any impacts are of low
consequence to the disposal system (see Appendix SCR, Section SCR.3.8.1).

Goal of Active Controls: While farming is unlikely, the land management plan, fence, signs,
and other measures will prevent farming activities from disturbing test areas or affecting
monitoring locations.

7.1.3.1.3 Hunting

Description of the Activity: Currently, hunting occurs outside the WIPP Off Limits Area.
The prohibition from hunting is mandated by DOE policy. Unless the restrictions are lifted,
hunting will continue to be prohibited in this 1,454-acre (590-hectare) area. The restriction
has been placed to provide protection for facilities and personnel working at the WIPP. Game
animals in the vicinity include deer, small mammals, and birds. There are no hunting
activities that are anticipated to impact the disposal system. Figure 7-3 depicts the area within
the WIPP site boundary where hunting is allowed.

Goal of Active Controls: Protection of facilities and personnel engaged in monitoring,
reclamation, and testing activities will be needed throughout the active controls period. Local
and state hunting laws and restrictions will apply.

7.1.3.1.4 Scientific Activities

Description of the Activity: Scientific activities can include both those conducted by the \ § %
DOE for the WIPP and those conducted by outside organizations. Types of activities includé™-.
archeological investigations, wildlife studies, vegetation studies, grazing studies, geomorphic
studies, passive marker testing, passive marker construction, hydrologic studies, disposal

system monitoring, and others. Prolonged studies of vegetation, geomorphic features, or

grazing impacts may require the construction of fenced enclosures. Some may involve the
placement of monitoﬂng or other types of equipment or monuments that need to be protected
from vandalism.

Goal of Active Controls: In the case of scientific studies, active controls will ensure that
scientific activities can proceed undisturbed without impacting the disposal system. Specific
needs for protection may be identified with each study proposed for the area.

7.1.3.1.5 Utilities and Transportation
Description of the Activity: Currently, the WIPP site is traversed by several pipelines
(natural gas), buried telephone lines, power lines, a highway, and a railroad. Future

transportation needs are expected to remain the same. Construction and maintenance of
utilities and transportation facilities involve significant surface-disturbing activities.

DOE/CAO 1996-2184 7-11 October 1996
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However, they are confined to the upper several meters of soil and will not impact the
disposal system. Currently, the construction of utilities and transportation facilities are
controlled by a permitting process administered by the DOE for the WIPP and the BLM for
other federal lands. The BLM ensures that operators remain within designated rights-of-way
and that they comply with applicable environmental protection regulations. Figure 7-4 depicts
the current rights-of-way that have been granted for utilities or transportation on the WIPP
site.

Goal of Active Controls: Active controls will ensure that utility and transportation activities
are conducted in a manner that is consistent with permits and that locations are selected to
avoid conflicts with permanent markers. Measures, such as fences, may be needed to provide
mutual protection for personnel, livestock, and rights-of-way uses.

7.1.3.1.6 Groundwater Pumping

Description of the Activity: Groundwater wells are drilled for several uses near the WIPP.
The most common use within the controlled area is in support of the WIPP groundwater
monitoring program. These wells generally target waters in the Dewey Lake Redbeds and the
Santa Rosa Formation. Before a groundwater well can be drilled, a permit must be obtained
and the State Engineer must be notified of the final well configuration and its use (see
Appendix USDW). Wells are abandoned in accordance with state regulations that govern the
plugging of such wells (see Section 3.3.4). Groundwater well drilling unreiated to the DOE is
prohibited by the LWA within the WIPP site boundary. Figure 7-5 shows the location of
groundwater wells within the WIPP site boundary.

Goal of Active Controls: The active controls program will ensure that the prohibition on
drilling groundwater wells and fluid injection within the WIPP site boundary is enforced and
that those wells that currently exist, or that are drilled to support future WIPP activities, are
plugged and abandoned in accordance with applicable regulations.

7.1.3.1.7 Surface Excavation

Description of the Activity: Both sand and caliche are mined locally for use in construction.
Mining for sand and caliche is always limited to surface quarries. To mine these materials on
public lands, a permit must be obtained from the DOE or the BLM. The permit limits the
quantity that can be removed and specifies appropriate environmental protections, including
reclamation. Sand or caliche removal will have no impact on the disposal system (Appendix
SCR, Section SCR.3.4.1).

Many surface quarries within the WIPP site boundary have been remediated, which included
recontouring the surface and planting vegetation. Others will be remediated either during the
operational phase or as part of postdecommissioning land management. The development of
surface quarries unrelated to the DOE is prohibited by the LWA. Figure 7-6 shows the
location of surface quarries within the WIPP site boundary.
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Figure 7-5. Location of Groundwater Wells Within the WIPP Site
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Goal of Active Controls: The objective of the DOE with respect to surface excavation is to
ensure that the development of mineral leases does not affect the integrity of the disposal
system. In accordance with the LWA requirement that no surface or subsurface mining
unrelated to the DOE may be conducted within the boundaries of the land withdrawal area, the
DOE and the state of New Mexico have entered into a memorandum of understanding
(MOU). This MOU dictates that the state will forward any mining and reclamation plans to
the DOE for review and comment in determining issuance of such permits within one mile of
the withdrawal area boundary. In addition to the commitments in the MOU, the DOE will
conduct perimeter surveillance and evaluate potential encroachment of ancillary activities
associated with mines.

7.1.3.1.8 Potash Exploration and Extraction

Description of the Activity: Potash mineralization is known to exist beneath the WIPP site
(see Section 2.3.1.1). The extent of mineralization is generally determined through the
drilling of core holes and the examination and analysis of rock cores. Sufficient core holes
have already been drilied within the WIPP site boundary to characterize the resident
mineralization. Future drilling, however, is prohibited by the LWA. Holes drilled for the
exploration of potash must be closed in accordance with state or federal regulations,
depending on the location of the potash lease (see Appendix DEL, Section DEL.5.5). The
closure of potash holes within the WIPP site boundary is discussed in Section 3.3.4.

Extraction of potash in the Delaware Basin is accomplished through the use of conventional
underground mining technologies. Development of resources within the WIPP site boundary
would require that a mine be built in the vicinity or that an existing mine be expanded to
include the WIPP. Potash mining is conducted in accordance with the rules and regulations of
the BLM on federal lands and the state of New Mexico on state lands. The impacts of mining
are evaluated in the performance assessment in accordance with the requirements of 40 CFR

§ 194.32(b) and are discussed in Section 6.4, Figure 7-7 shows a map of the distribution of
potash exploration holes and the extent of currently economically minable reserves.

Goal of Active Controls: The active controls program will ensure that mineral leasing and
development within the WIPP site boundary are prevented and that existing or near futur;/
mines do not encroach on the site. ( 4

7.1.3.1.9 Hydrocarbon Exploration

Description of the Activity: Hydrocarbon resources are assumed to exist below the WIPP
site. The amount of these resources and their locations are projected from information that the
New Mexico Bureau of Mines and Mineral Resources (NMBMMR) report compiled and
interpreted for the DOE in 1995. (See Section 2.3 for a discussion of this report.) Exploration
companies use surface-based geophysical techniques to determine likely locations for
hydrocarbon accumulations and then investigate the prospect using deep drilling. Both the
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geophysical and the drilling activities have historically occurred on the WIPP site, but further
drilling is prohibited by the LWA. Figure 7-8 shows the location of hydrocarbon wells within
the WIPP site boundary.

Goal of Active Controls: The active controls program will ensure that the prohibition on the
drilling of hydrocarbon wells is enforced. In addition, the BLM and the state of New Mexico
will administer permits to perform geophysical investigations.

7.1.3.1.10 Construction

Description of Activity: The construction of a permanent building typically involves
activities that disturb the surface only to a depth of a few meters, with the exception of the
drilling of a groundwater well. Construction is currently prohibited by the DOE for public
protection reasons during disposal operations. Because the WIPP site is federally owned, only
federal facilities can be built there and any construction will require federal permits. After the
conclusion of operations and during the active institutional controls period, construction will
not be allowed within the areas reserved for the permanent marker system.

Goal of Active Controls: Controls will ensure that construction does not occur within the
WIPP site boundary prior to the end of the active institutional controls period and that no

construction will interfere with the goals of the passive controls system.

7.1.3.1.11 Hostile and lllegal Activities

Description of Activity: Activities in this category include vandalism, sabotage, theft, and
artifact hunting. All of these activities are prohibited by federal and state law. None is
expected to have an impact on the disposal system, although they could impact monitoring
efforts, the construction and preservation of permanent markers, the integrity of fences and
test areas, and other authorized uses.

Goal of Active Controls: Active controls will prevent the occurrence of hostile and illegal
activities to the extent practicable within the WIPP site boundary. Controls may include
access control and other security measures.

7.1.3.2 Active Controls Design Features

Based on these possible land uses, the DOE has specified the following design features for the
active controls system. Additional detail is presented in Appendix AIC (Section 1).

» Signage will be established to control access to the WIPP site. A fence will be erected

along the perimeter of the repository surface footprint. The fence will have gates
placed approximately midway along each of the four sides.
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Figure 7-7. Location of Potash Exploration Holes and Economically Mineable
Potash Within the WIPP Site Boundary as of October 1996
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« Roadways will be constructed as needed to provide easy visual inspection and ready
vehicle access to any point around the fenced perimeter and to facilitate maintenance
of the fence line. These roadways will connect to the paved south access road.

« The fence line and the WIPP site perimeter will be posted with signs having as a
minimum a legend reading “Danger—Unauthorized Personnel Keep Out” and a
warning against entering the area without specific permission of the DOE. Signs
prohibiting hunting will also be posted as appropriate. In addition, the DOE will
include the area in the local one-call system.

= Periodic inspection and necessary corrective maintenance will be conducted on the
fence line, associated warning signs, and the roadways.

+ Routine periodic patrols and surveillance of the WIPP site by personnel trained in
security surveillance and investigation will be established and maintained.

+ A process will be developed and implemented for monitoring and controlling the long-
term testing of the permanent marker system.

« Upon installation of the permanent marker system, the active institutional controls
program will be revised as deemed appropriate.

¢ Guidelines will be developed for identifying and implementing the appropriate
corrective measures to address any abnormal conditions identified during periodic
surveillance and inspections.

* Reports of activities associated with the postdisposal active access controls will be
prepared in accordance with regulatory requirements for submittal to the appropriate
regulatory and legislative authority.

.V

i3 ¥

i
Most of the active institutional controls measures, such as long-term site monitoring and site
remedial actions, will be implemented simultaneously with facility closure and D&D. It may
be possible, however, to implement some measures earlier. For example, salt disposal may
begin prior to final facility closure. Reclamation and restoration of unused disturbed surface
areas have already begun. Guarding and maintenance activities, which are in place, could
evolve into an appropriate type of postclosure activity.

7.1.3.3 Description of Active Institutional Controls Features

During the disposal phase, the DOE will manage and store waste in a manner that limits the
public’s exposure to radiation to the standards of 40 CFR Part 191, Subpart A. Subsequent to
disposal and after shafts are backfilled and sealed, radioactive releases to the accessible
environment, exposures to humans, and concentrations in groundwater cannot exceed the
standards of 40 CFR Part 191, Subparts B and C. The periods of active and passive
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institutional controls begin when the disposal phase ends, and according to the EPA, run
concurrently for at least 100 years. Also per the EPA, after 100 years, credit for active
controls must end, but credit for passive controls may continue for up to 700 years after final
facility closure.

The active controls program design described above is implemented through the following
components. Additional detail is provided in Appendix AIC (Section 2):

e Signage that indicates the areal extent of the WIPP and a fence that restricts access to
the repository footprint, respectively, and includes the area in which the passive
markers will be constructed. This area (shown in Figure 7-9) is referred to as the
repository footprint and represents the surface projection of all areas underground that
contain waste. Note that additional fencing may be needed for remote locations that
are used for disposal system monitoring. Such fences will meet the same construction
specifications as those for the perimeter footprint.

e A l16-foot (4.9 meter) wide roadway around the perimeter of the WIPP site boundary.
Roads to remote sites will also be constructed and maintained as needed.

e Surveillance that includes drive-by patrolling two or three times per week. This
frequency will be sufficient to detect and remove the most severe threats to the

disposal system, such as drilling.

e Maintenance services for fences, gates, cattle guards, signs, and monitoring
equipment.

» Site restoration activities in accordance with the postclosure land management plan.

e Agreements with the BLM to administer grazing and other permitted land uses
consistent with the DOE’s postclosure land management plan.

« Monitoring of the disposal system.

« Construction of a permanent marker system.

7.1.4 Effectiveness of the Active Institutional Controls Program

Performance assessment for the WIPP assumes that the active institutional controls program
will be 100 percent effective in preventing human intrusion into the repository for the 100
years immediately following disposal. The DOE believes that this assumption is supported by
the proposed design features alone (that is, fencing, postings, perimeter inspections,
surveillance, and mitigation measures) and the defense-in-depth nature of the features and
resulting controls. The DOE believes that taking 100 percent credit for 100 years of active
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Figure 7-9. Planned Repository Footprint

DOEACAQ 1996-2184 7-29 Octaber 1996



Title 40 CFR Part 191 Compliance Certification Application

THIS PAGE INTENTIONALLY LEFT BLANK

October 1996 7-30 DOE/CAO 1996-2184



L =R B B Y L

[ N T T I R ]
R o= O 00 N W~ O

S E bR AR R WL WWWWWWWWERERNENENDNDNR
AN B W= OWo IR AW — OO R W

o
~1

Title 40 CFR Part 191 Compliance Certification Application

controls is justified by the repetitive and redundant nature of the active controls that will be
implemented at the WIPP site. The DOE is committed to retaining active control over the site
for as long as is practicable, but at least for 100 years.

Governments have successfully controlled and protected facilities of national importance for
hundreds of years. The U.S. Government has existed and effectively maintained many
facilities under its control for over 200 years. The DOE and its predecessor agencies have
successfully maintained (preventing intrusion) several major facilities for over 50 years.
Therefore, the DOE believes there is a'reasonable expectation that active institutional controls
will be effective for at least the assumed 100-year institutional control period, and are likely to
be effective for substantially longer periods.

7.2 Monitoring

The requirements for disposal system monitoring are stated in 40 CFR § 191.14(b). In order
to certify the DOE’s compliance with these requirements, the EPA has established
certification criteria that the DOE must satisfy in its application for certification. These
criteria are stated in 40 CFR § 194.42. The requirements and the criteria form the basis for
the DOE’s monitoring program. Appendix MON, Pre-Closure and Post-Closure (Long-Term)
Monitoring Plan, describes the details of the DOE’s monitoring program.

The criteria provided in 40 CFR § 194.42(a) state

The Department shall conduct an analysis of the effects of disposal system parameters on the
containment of waste in the disposal system and shail include the results of such analysis in any
compliance application. The results of the analysis shall be used in developing plans for
preclosure and postciosure monitoring required pursuant to paragraphs {(c) and (d) of this
section. The disposal system parameters analyzed shall include, at a minimum:

(1) Properties of backfilled material, including porosity, permeability, and degree of
compaction and reconsolidation;

(2) Stresses and extent of deformation of the surrounding roof, walls, and floor of the waste
disposal room;

(3) Initiation or displacement of major brittle deformation features in the roof or surrounding
rock;

(4) Ground water flow and other effects of human intrusion in the vicinity of the disposal
system;

(5) Brine quantity, flux, composition, and spatial distribution;

(6) Gas quantity and composition; and

(7) Temperature distribution.
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Attachment 1 (MONPAR) to Appendix MON is an “Analysis of the Effects of Disposal
System Parameters on Waste Containment” that the DOE has used to base decisions regarding
disposal system monitoring. 40 CFR § 194.42 dictates the manner in which the stated
analysis will be used in deriving the monitoring program, including the specification that the
program consider preclosure monitoring as an integral component of meeting the monitoring
requirements.

MONPAR’s scope of analyzed parameters exceeds the minimum parameters identified in
40 CFR § 194.42(a). The following is a summary of the results of the analysis with respect to
those parameters identified in 40 CFR § 194.42(a).

(1) Properties of backfilled material, including porosity, permeability, and degree of
compaction and reconsolidation;

Backfill Material Properties. The mechanical and hydrologic properties of the
backfil! are not significant to the performance assessment. Therefore, they will not be
monitored during the preclosure or postclosure periods.

See Appendix MON (Attachment 1, MONPAR, Section MONPAR.3.5) for additional
detail regarding DOE’s analysis of backfill.

(2) Stresses and extent of deformation of the surrounding roof, walls, and floor of the
waste disposal system; and

(3) Initiation or displacement of major brittle deformation features in the roof or
surrounding rock;

Stress and Extent of Deformation. Creep closure of the repository will occur, and is
included within compliance assessment and performance assessment models as a
control on waste consolidation and other time-dependent disposal room conditions.
The individual creep closure parameters are not significant to performance assessment.
Sufficient data have been collected for the purposes of verifying the underlying rock
mechanics models. The numerical models of the repository used in performance
assessment are based upon assumptions about long-term behavior that are not
applicable to behavior during the operational period. Further monitoring of creep
closure and stress would not provide information that is useful for calculating disposal
system performance, nor would it lead to additional confidence in the performance
assessment models.

The initiation or displacement of major brittle deformation features in the roof or
surrounding rock, beyond that already accounted for in performance assessment
calculations, is not significant to the containment of waste. The individual parameters
that are used in modeling the mechanical behavior of brittle anhydrite interbeds are not
significant to performance assessment. Monitoring mechanical behavior of the
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interbeds would not provide information that is useful for calculating system
performance, nor would it Jead to additional confidence in the performance assessment
models.

Monitoring of creep closure and mechanical behavior will be conducted during
preclosure monitoring to provide information that is relevant to repository operations.

See Appendix MON (Attachment 1, MONPAR, Sections MONPAR.3.1 and
MONPAR .3.2) for additional detail regarding DOE’s analysis of creep closure and
deformation features.

(4) Ground water flow and other effects of human intrusion in the vicinity of the disposal

system;

Drilling Intrusions. Intrusion into the repository through drilling may occur during
the regulatory time period. In