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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 194
[FRL—6014-9]
RIN 2060-AG85

Criteria for the Certification and
Recertification of the Waste Isolation
Pilot Plant’s Compliance With the
Disposal Regulations: Certification
Decision

AGENCY: Environmental Protection
Agency.
ACTION: Final rule.

SUMMARY: The Environmental Protection
Agency (“EPA”) is certifying that the
Department of Energy’s (“*‘DOE”) Waste
Isolation Pilot Plant (“WIPP’") will
comply with the radioactive waste
disposal regulations set forth at
Subparts B and C of 40 CFR Part 191
(Environmental Standards for the
Management and Disposal of Spent
Nuclear Fuel, High-Level and
Transuranic Radioactive Waste). The
EPA is required to evaluate whether the
WIPP will comply with EPA’s standards
for the disposal of radioactive waste by
the WIPP Land Withdrawal Act
(“LWA™) of 1992, as amended. EPA’s
certification of compliance allows the
emplacement of radioactive waste in the
WIPP to begin, provided that all other
applicable health and safety standards,
and other legal requirements, have been
met. The certification constitutes final
approval under the WIPP LWA for
shipment of transuranic waste from
specific waste streams from Los Alamos
National Laboratory for disposal at the
WIPP. However, the certification is
subject to four specific conditions, most
notably that EPA must approve site-
specific waste characterization measures
and quality assurance programs before
other waste generator sites may ship
waste for disposal at the WIPP. The
Agency is amending the WIPP
compliance criteria (40 CFR Part 194) by
adding Appendix A that describes
EPA’s certification, incorporating the
approval processes for waste generator
sites to ship waste for disposal at the
WIPP, and adding a definition for
“Administrator’s authorized
representative.” Finally, EPA is
finalizing its decision, also pursuant to
the WIPP LWA, that DOE does not need
to acquire existing oil and gas leases
near the WIPP to comply with the
disposal regulations.

EFFECTIVE DATE: This decision is
effective June 17, 1998. A petition for
review of this final action must be filed
no later than July 17, 1998, pursuant to

section 18 of the WIPP Land
Withdrawal Act of 1992 (Pub. L. 102—
579), as amended by the WIPP LWA
Amendments (Pub. L. 104-201).

FOR FURTHER INFORMATION CONTACT:

Betsy Forinash, Scott Monroe, or Sharon

White; telephone number (202) 564—
9310; address: Radiation Protection
Division, Center for the Waste Isolation
Pilot Plant, Mail Code 6602-J, U.S.
Environmental Protection Agency, 401
M Street S.W., Washington, DC 20460.
For copies of the Compliance
Application Review Documents
supporting today’s action, contact Scott
Monroe. The Agency is also publishing
a document, accompanying today’s
action, which responds in detail to
significant public comments that were
received on the proposed certification
decision. This document, entitled
“Response to Comments,” may be
obtained by contacting Sharon White at
the above phone number and address.
Copies of these documents are also
available for review in the Agency’s Air
Docket A-93-02.

SUPPLEMENTARY INFORMATION:
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1. What is the WIPP?

The Waste Isolation Pilot Plant
(“WIPP”) is a potential disposal system
for radioactive waste. Developed by the
Department of Energy (‘““DOE” or *‘the
Department”), the WIPP is located near
Carlsbad in southeastern New Mexico.
The DOE intends to bury radioactive
waste 2150 feet underground in an
ancient layer of salt which will
eventually ““creep’ and encapsulate
waste containers. The WIPP has a total
capacity of 6.2 million cubic feet of
waste.

Congress authorized the development
and construction of the WIPP in 1980
“for the express purpose of providing a
research and development facility to
demonstrate the safe disposal of
radioactive wastes resulting from the
defense activities and programs of the
United States.” 1 The waste which may
be emplaced in the WIPP is limited to
transuranic (“TRU”) radioactive waste
generated by defense activities
associated with nuclear weapons; no
high-level waste or spent nuclear fuel
from commercial power plants may be
disposed of at the WIPP. TRU waste is
defined as materials containing alpha-
emitting radio-isotopes, with half lives
greater than twenty years and atomic
numbers above 92, in concentrations
greater than 100 nano-curies per gram of
waste.2

Most TRU waste proposed for
disposal at the WIPP consists of items
that have become contaminated as a
result of activities associated with the
production of nuclear weapons (or with
the clean-up of weapons production
facilities), e.g., rags, equipment, tools,
protective gear, and organic or inorganic
sludges. Some TRU waste is mixed with
hazardous chemicals. Some of the waste
proposed for disposal at the WIPP is
currently stored at Federal facilities

1Department of Energy National Security and
Military Applications of Nuclear Energy
Authorization Act of 1980, Pub. L. 96-164, section
213.

2WIPP Land Withdrawal Act, Pub. L. 102-579,
section 2(18), as amended by the 1996 WIPP LWA
Amendments, Pub. L. 104-201.

across the United States, including
locations in Colorado, Idaho, New
Mexico, Nevada, Ohio, South Carolina,
Tennessee, and Washington. Much of
the waste proposed for disposal at the
WIPP will be generated in the future.

I1. What Is the Purpose of Today’s
Action?

Before disposal of radioactive waste
can begin at the WIPP, the U.S.
Environmental Protection Agency
(“EPA,” or “‘the Agency’’) must certify
that the WIPP facility will comply with
EPA’s radioactive waste disposal
regulations (Subparts B and C of 40 CFR
Part 191).3 The purpose of today’s action
is to issue EPA’s certification decision.

With today’s action, EPA will add to
the Code of Federal Regulations a new
Appendix A to 40 CFR Part 194
describing EPA’s certification decision
and the conditions that apply to the
certification. The Agency is adding a
new section, §194.8, to the WIPP
compliance criteria (40 CFR Part 194)
that describes the processes EPA will
use to approve quality assurance and
waste characterization programs at
waste generator sites. The EPA is also
adding a definition of the term
“Administrator’s authorized
representative’ to the WIPP compliance
criteria. Except for these actions, the
certification decision does not otherwise
amend or affect EPA’s radioactive waste
disposal regulations or the WIPP
compliance criteria.

Today’s action also addresses the
provision of section 7(b)(2) of the WIPP
Land Withdrawal Act which prohibits
DOE from emplacing transuranic waste
underground for disposal at the WIPP
until, inter alia, it acquires specified oil
and gas leases, unless EPA determines
that such acquisition is not necessary.

111. With Which Regulations Must the
WIPP Comply?

The WIPP must comply with EPA’s
radioactive waste disposal regulations,
located at Subparts B and C of 40 CFR
Part 191. These regulations limit the
amount of radioactive material which
may escape from a disposal facility, and
protect individuals and ground water
resources from dangerous levels of
radioactive contamination. In addition,
the compliance certification application
(““CCA™) and other information
submitted by DOE must meet the
requirements of the WIPP compliance
criteria at 40 CFR Part 194. The
compliance criteria implement and
interpret the general disposal
regulations specifically for the WIPP,

3WIPP LWA, section 8(d).

and clarify the basis on which EPA’s
certification decision is made.

IV. What Is the Decision on Whether
the WIPP Complies With EPA’s
Regulations?

A. Certification Decision

The EPA finds that DOE has
demonstrated that the WIPP will
comply with EPA’s radioactive waste
disposal regulations at Subparts B and
C of 40 CFR Part 191. This decision
allows the WIPP to begin accepting
transuranic waste for disposal, provided
that other applicable environmental
regulations have been met and once a
30-day Congressionally-required waiting
period has elapsed.4 EPA’s decision is
based on a thorough review of
information submitted by DOE,
independent technical analyses, and
public comments. The EPA determined
that DOE met all of the applicable
requirements of the WIPP compliance
criteria at 40 CFR Part 194. However, as
discussed below, DOE must meet
certain conditions in order to maintain
a certification for the WIPP and before
shipping waste for disposal at the WIPP.

B. Conditions

As noted above, EPA determined that
DOE met all of the applicable
requirements of the WIPP compliance
criteria. In several instances, however,
EPA found that it is necessary for DOE
to take additional steps to ensure that
the measures actually implemented at
the WIPP (and thus the circumstances
expected to exist there) are consistent
with DOE’s compliance certification
application (““CCA”) and with the basis
for EPA’s compliance certification.
Regarding several requirements, DOE
demonstrated compliance with the
applicable compliance criteria for only
one category of waste at a single waste
generator site. To address these
situations, EPA is amending the WIPP
compliance criteria, 40 CFR Part 194,
and appending four explicit conditions
to its certification of compliance for the
WIPP.

Condition 1 of the certification relates
to the panel closure system, which is
intended over the long term to block
brine flow between waste panels in the
WIPP. In its CCA, DOE presented four
options for the design of the panel
closure system, but did not specify
which one would be constructed at the
WIPP. The EPA based its certification
decision on DOE’s use of the most
robust design (referred to in the CCA as
“Option D). The Agency found the
Option D design to be adequate, but also

4WIPP LWA, §7(b).
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determined that the use of a Salado
mass concrete—using brine rather than
fresh water—would produce concrete
seal permeabilities in the repository
more consistent with the values used in
DOE'’s performance assessment.
Therefore, Condition 1 of EPA’s
certification requires DOE to implement
the Option D panel closure system at the
WIPP, with Salado mass concrete
replacing fresh water concrete. (For
more detail on the panel closure system,
refer to the preamble discussion of
§194.14.)

Conditions 2 and 3 of the final rule
relate to activities conducted at waste
generator sites that produce the
transuranic waste proposed for disposal
in the WIPP. The WIPP compliance
criteria (88 194.22 and 194.24) require
DOE to have in place a system of
controls to measure and track important
waste components, and to apply quality
assurance (““QA’’) programs to waste
characterization activities. At the time
of EPA’s proposed certification
decision, the Los Alamos National
Laboratory (“‘LANL’’) was the only site
to demonstrate the execution of the
required QA programs and the
implementation of the required system
of controls. Therefore, EPA’s
certification constitutes final approval
under the WIPP LWA for DOE to ship
waste for disposal at the WIPP only
from the LANL, and only for the
retrievably stored (legacy) debris at
LANL for which EPA has inspected and
approved the applicable system of
controls. Before DOE may ship any
mixed (hazardous and radioactive)
waste from the LANL—even if it is
encompassed by the waste streams
approved by EPA in this action—DOE
must obtain any other regulatory
approvals that may be needed,
including approval from the State of
New Mexico under the Resource
Conservation and Recovery Act to
dispose of such waste at the WIPP.

As described in the final WIPP
certification, before other waste may be
shipped for disposal at the WIPP, EPA
must separately approve the QA
programs for other generator sites
(Condition 2) and the waste
characterization system of controls for
other waste streams (Condition 3). The
approval process includes an
opportunity for public comment, and an
inspection (of a DOE audit) or audit of
the waste generator site by EPA. The
Agency’s approval of waste
characterization systems of controls and
QA programs will be conveyed in a
letter from EPA to DOE. In response to
public comments on these conditions,
EPA’s approval processes for waste
generator site programs have been

incorporated into the body of the WIPP
compliance criteria, in a new section at
§194.8. (For more information on this
change, see the preamble section
entitled, ““Significant Changes to the
Final Rule Made in Response to Public
Comments.” For further discussion of
Conditions 2 and 3, refer to the
preamble discussions of § 194.22 and
§194.24, respectively.)

Condition 4 of the certification relates
to passive institutional controls
(““PICs”). The WIPP compliance criteria
require DOE to use both records and
physical markers to warn future
societies about the location and contents
of the disposal system, and thus to deter
inadvertent intrusion into the WIPP.
(8194.43) In its application, DOE
provided a design for a system of PICs,
but stated that many aspects of the
design would not be finalized for many
years (even up to 100) after closure. The
PICs actually constructed and placed in
the future must be consistent with the
basis for EPA’s certification decision.
Therefore, Condition 4 of the
certification requires DOE to submit a
revised schedule showing that markers
and other measures will be
implemented as soon as possible after
closure of the WIPP. The DOE also must
provide additional documentation
showing that it is feasible to construct
markers and place records in archives as
described in DOE’s certification
application. After closure of the WIPP,
DOE will not be precluded from
implementing additional PICs beyond
those described in the application. (See
the preamble discussion of § 194.43 for
more information on PICs.)

Although not specified in the
certification, it is a condition of any
certification that DOE must submit
periodic reports of any planned or
unplanned changes in activities
pertaining to the disposal system that
differ significantly from the most recent
compliance application. (8§ 194.4(b)(3))
The DOE must also report any releases
of radioactive material from the disposal
system. (8 194.4(b)(3)(iii), (v)) Finally,
EPA may request additional information
from DOE at any time. (8§ 194.4(b)(2))
These reports and information will
allow EPA to monitor the performance
of the disposal system and evaluate
whether the certification must be
modified, suspended, or revoked for any
reason. (Modifications, suspensions,
recertification, and other activities are
also addressed in the preamble section
entitled, “EPA’s Future Role at the
WIPP.”)

C. Land Withdrawal Act Section
4(b)(5)(B) Leases

The EPA finds that DOE does not
need to acquire existing oil and gas
leases (Numbers NMNM 02953 and
02953C) (referred to as the “‘section
4(b)(5)(B) leases™) in the vicinity of the
WIPP in order to comply with EPA’s
final disposal regulations at 40 CFR Part
191, Subparts B and C. The EPA
concludes that potential activities at
these existing leases would have an
insignificant effect on releases of
radioactive material from the WIPP
disposal system and, thus, that they do
not cause the WIPP to violate the
disposal regulations.

D. EPA’s Future Role at the WIPP
(recertification, enforcement of
conditions)

The EPA will continue to have a role
at the WIPP after this certification
becomes effective. As discussed above,
DOE must submit periodic reports on
any activities or conditions at the WIPP
that differ significantly from the
information contained in the most
recent compliance application. The EPA
may also, at any time, request additional
information from DOE regarding the
WIPP. (8 194.4) The Agency will review
such information as it is received to
determine whether the certification
must be modified, suspended, or
revoked. Such action might be
warranted if, for example, significant
information contained in the most
recent compliance application were no
longer to remain true. The certification
could be modified to alter the terms or
conditions of certification—for example,
to add a new condition, if necessary to
address new or changed activities at the
WIPP. (8§ 194.2) The certification could
be revoked if it becomes evident in the
future that the WIPP cannot or will not
comply with the disposal regulations.
Either modification or revocation must
be conducted by rulemaking, in
accordance with the WIPP compliance
criteria. (88 194.65—-66) Suspension may
be initiated at the Administrator’s
discretion, in order to promptly reverse
or mitigate a potential threat to public
health. For instance, a suspension
would take effect if, during
emplacement of waste, a release from
the WIPP occurred in excess of EPA’s
containment limits. (See §194.4(b)(3).)

In addition to reviewing annual
reports from DOE regarding activities at
the WIPP, EPA periodically will
evaluate the WIPP’s continued
compliance with the WIPP compliance
criteria and disposal regulations. As
directed by Congress, this
“recertification” will occur every five
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years.5 For recertification, DOE must
submit to EPA for review the
information described in the WIPP
compliance criteria (although, to the
extent that information submitted in
previous certification applications
remains valid, it can be summarized and
referenced rather than resubmitted).
(8194.14) In accordance with the WIPP
compliance criteria, documentation of
continued compliance will be made
available in EPA’s dockets, and the
public will be provided at least a 30-day
period in which to submit comments.
The EPA’s decision on recertification
will be announced in the Federal
Register. (§ 194.64)

In the immediate future, the Agency
expects to conduct numerous
inspections at waste generator sites in
order to implement Conditions 2 and 3
of the compliance certification. Notices
announcing EPA inspections or audits
to evaluate implementation of quality
assurance (““QA”’) and waste
characterization requirements at
generator facilities will be published in
the Federal Register. The public will
have the opportunity to submit written
comments on the waste characterization
and QA program plans submitted by
DOE. As noted above, EPA’s decisions
on whether to approve waste generator
QA program plans and waste
characterization systems of controls—
and thus, to allow shipment of specific
waste streams for disposal at the
WIPP—will be conveyed by a letter from
EPA to DOE. A copy of the letter, as
well as any EPA inspection or audit
reports, will be placed in EPA’s docket.
(See the preamble sections entitled
“Dockets’ and ‘“Where can | get more
information about EPA’s WIPP
activities?” for more information
regarding EPA’s rulemaking docket.)
The procedures for EPA’s approval have
been incorporated in the compliance
criteria at a new section, §194.8.

As discussed previously, Condition 1
of the WIPP certification requires DOE
to implement the Option D panel
closure system at the WIPP, with Salado
mass concrete being used in place of
fresh water concrete. It will be possible
to evaluate the closure system only
when waste panels have been filled and
are being sealed. At that time, EPA
intends to confirm compliance with this
condition through inspections under its
authority at § 194.21 of the WIPP
compliance criteria.

Similarly, EPA will be able to
evaluate DOE’s compliance with
Condition 4 of the certification only

SWIPP LWA, 8 8(f). Congress also directed that
this periodic recertification “shall not be subject to
rulemaking or judicial review.”

when DOE submits a revised schedule
and additional documentation regarding
the feasibility of implementing passive
institutional controls. This
documentation must be provided to
EPA no later than the final
recertification application. Once
received, the information will be placed
in EPA’s docket, and the Agency will
evaluate the adequacy of the
documentation. If necessary, EPA may
initiate a modification to the
certification to address DOE’s revised
schedule; any such modification would
be undertaken in accordance with the
public participation requirements
described in the WIPP compliance
criteria, 88 194.65-66. During the
operational period when waste is being
emplaced in the WIPP (and before the
site has been sealed and
decommissioned), EPA will verify that
specific actions identified by DOE in the
CCA and supplementary information
(and in any additional documentation
submitted in accordance with Condition
4) are being taken to test and implement
passive institutional controls. For
example, DOE stated that it will submit
a plan for soliciting archives and record
centers to accept WIPP information in
the fifth recertification application. The
Agency can confirm implementation of
such measures by examining
documentation and by conducting
inspections under its authority at
§194.21.

Finally, the WIPP compliance criteria
provide EPA the authority to conduct
inspections of activities at the WIPP and
at all off-site facilities which provide
information included in certification
applications. (§ 194.21) The Agency
expects to conduct periodic inspections,
both announced and unannounced, to
verify the adequacy of information
relevant to certification applications.
The Agency may conduct its own
laboratory tests, in parallel with those
conducted by DOE. The Agency also
may inspect any relevant records kept
by DOE, including those records
required to be generated in accordance
with the compliance criteria. For
example, EPA intends to conduct
ongoing inspections or audits at the
WIPP and at waste generator sites to
ensure that approved quality assurance
programs are being adequately
maintained and documented. The EPA
plans to place inspection reports in its
docket for public examination.

V. What Information Did EPA Examine
to Make its Decision?

The EPA made its certification
decision by comparing relevant
information to the WIPP compliance
criteria (40 CFR Part 194) and ensuring

that DOE satisfied the specific
requirements of the criteria in
demonstrating compliance with the
disposal regulations. The primary
source of information examined by EPA
was a compliance certification
application (““CCA”) submitted by DOE
on October 29, 1996. (Copies of the CCA
were placed in EPA’s Air Docket A—93—
02, Category 11-G.) The DOE submitted
additional information after that time.
On May 22, 1997, EPA announced that
DOE'’s application was deemed to be
complete. (62 FR 27996-27998)

However, as contemplated by
Congress, EPA’s compliance
certification decision is based on more
than the complete application. The EPA
also relied on materials prepared by the
Agency or submitted by DOE in
response to EPA requests for specific
additional information necessary to
address technical sufficiency concerns.
The Agency also considered public
comments on the proposed rule which
supported or refuted technical
positions. Thus, EPA’s certification
decision is based on the entire record
available to the Agency, which is
contained in EPA’s Air Docket A-93-02.
The record consists of the complete
CCA, supplementary information
submitted by DOE in response to EPA
requests for additional information,
technical reports generated by EPA and
EPA contractors, EPA audit and
inspection reports, and public
comments submitted on EPA’s proposed
certification decision during the public
comment period.

In response to public comments
regarding the precise materials EPA
considered in reaching its certification
decision, the Compliance Application
Review Documents (““CARDs"’)
supporting today’s decision reference
the relevant portion(s) of the October 29,
1996, CCA and any supplementary
information that the Agency relied on in
reaching a particular compliance
decision. (Docket A-93-02, Item V-B-2)
All materials which informed EPA’s
proposed and final decisions have been
placed in the WIPP dockets or are
otherwise publicly available. A full list
of the supporting documentation for
EPA'’s certification decision and the
DOE compliance documentation
considered by the Agency is located at
Docket A—93-02, Item V-B-1. For
further information regarding the
availability of information EPA
examined, see the section entitled
“Dockets’ in this preamble.
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VI. In Making its Final Decision, how
did EPA Incorporate Public Comments
on the Proposed Rule?

A. Introduction and the Role of
Comments in the Rulemaking Process

Congress directed that EPA’s
certification decision for the WIPP be
conducted by informal (or “notice-and-
comment”) rulemaking pursuant to
Section 4 of the Administrative
Procedure Act (““APA’).6 Notice-and-
comment rulemaking under the APA
requires that regulatory agencies
provide notice of a proposed
rulemaking, an opportunity for the
public to comment on the proposed
rule, and a general statement of the basis
and purpose of the final rule.” The
notice of proposed rulemaking required
by the APA must “disclose in detail the
thinking that has animated the form of
the proposed rule and the data upon
which the rule is based.” (Portland
Cement Ass’n v. Ruckelshaus, 486 F.2d
375, 392-94 (D.C. Cir. 1973)) The public
is thus enabled to participate in the
process by making informed comments
on the Agency’s proposal. This provides
the Agency the benefit of ““an exchange
of views, information, and criticism
between interested persons and the
agency.” (Id.)

For the WIPP certification decision,
there are two primary mechanisms by
which EPA explains the issues that were
raised in public comments and the
Agency’s reactions to them. First, broad
or major comments are discussed in the
succeeding sections of this preamble.
Second, EPA is publishing a document,
accompanying today’s action and
entitled ““‘Response to Comments,”
which contains the Agency’s response
to all significant comments received
during the comment period on the
proposed certification decision. (The
EPA also responded to comments
received on its advance notice of
proposed rulemaking (“*‘ANPR”’); for
further information on the ANPR, see
the preamble section “Public
Involvement Prior to the Proposed
Rule.”) The Response to Comments
document provides more detailed
responses to issues which are addressed
in the preamble, and addresses all other
significant comments on the proposal.
All comments received by EPA, whether
written or oral, were given equal
consideration in developing the final
rule.

SWIPP LWA, §8(d)(2).
75U.S.C. 553

B. Significant Changes to the Final Rule
Made in Response to Public Comments

Today'’s action finalizes EPA’s
proposed decision that the WIPP facility
will comply with the disposal
regulations and that DOE does not need
to acquire existing oil and gas leases in
the WIPP Land Withdrawal Area. (For
further information, refer to the
preamble section entitled, “What is the
decision on whether the WIPP complies
with EPA’s regulations?”’) Beyond these
broad determinations, EPA’s proposed
certification decision also included four
conditions related to the panel closure
system, quality assurance at waste
generator sites, waste characterization
measures at waste generator sites, and
passive institutional controls. The final
rule retains all of these conditions.
However, in response to comments
submitted on the proposal, the Agency
has made clarifying changes to Subpart
A of 40 CFR Part 194 to provide a
clearer explanation of the process for
determining compliance with the
conditions related to waste generator
sites.

Proposed Conditions 2 and 3 relate to
quality assurance (““QA”) programs and
waste characterization programs,
respectively, at waste generator sites
intending to ship waste for disposal at
the WIPP. Except for removal of the
procedural sections of the proposed
conditions from the appendix (as
proposed) to Subpart A of 40 CFR Part
194, to provide for a clearer enunciation
of the process for determining
compliance with the conditions, these
conditions are retained with minor
clarifications in the final rule. The
conditions restrict DOE from shipping
waste to the WIPP from any sites other
than the Los Alamos National
Laboratory until EPA separately
approves the QA and waste
characterization plans at other waste
generator sites. For both QA and waste
characterization programs, the proposed
approval process included: placement
in the docket of site-specific
documentation submitted by DOE,
publication of a Federal Register notice
by 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 Agency’s written decision regarding
the approval of these programs in the
form of a letter from EPA to DOE. The
EPA proposed to approve QA programs
on a site-wide basis. However, because
the features of waste streams can vary
widely and thus can require
significantly different characterization
techniques, EPA proposed 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.

A number of commenters suggested
that in the waste generator site approval
process, EPA should delay the public
comment period until after completion
of an inspection or audit, and should
make the Agency’s approval decision
explicitly subject to judicial review.
Other comments questioned the
authority for, and the value of, a
separate site approval process by EPA.

The EPA finds that it is both
necessary and within the Agency’s
authority to evaluate and approve site-
specific QA and waste characterization
programs. The compliance criteria
expressly provide that any certification
of compliance “may include such
conditions as [EPA] finds necessary to
support such certification.” (§ 194.4(a))
Before waste is shipped for disposal at
the WIPP, EPA must be confident that
the waste will conform to the waste
limits and other waste-related
assumptions incorporated in DOE’s
performance assessment—that is, that
DOE adheres to the fundamental
information and assumptions on the
waste on which the certification of
compliance is based. Such confidence
can be assured only by confirmation
that the required QA and waste
characterization programs are in place
(i.e., established, implemented or
executed) at waste generator sites. The
EPA believes that an approval process
separate from DOE’s internal procedures
is beneficial because DOE’s process is
not geared solely to confirming that
programs adhere to EPA’s compliance
criteria, and because DOE’s process does
not provide for public participation.

Given the great public interest
regarding the WIPP, and waste
characterization in particular, EPA
believes it is important that the public
be informed of and have the opportunity
to be involved in the site approval
process. To that end, EPA’s approval
process includes docketing information
relevant to site-specific approvals, and
allowing the public to comment on such
information.

The EPA'’s certification that the WIPP
will comply with the 40 CFR Part 191
radioactive waste disposal regulations is
based on the Agency’s determination
that the WIPP will comply with the
containment requirements and other
requirements of 40 CFR Parts 191 and
194 for the waste inventory described
for purposes of the performance
assessment. In the CCA, DOE purported
to demonstrate that the WIPP would
meet the 40 CFR Part 191 release limits
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by modeling the WIPP’s behavior in its
performance assessment. The
performance assessment incorporated
certain upper and lower limiting values
of specified waste components, as
required by 40 CFR 194.24(c). The EPA
confirmed the results of the
performance assessment using the same
upper and lower limiting values in the
performance assessment verification test
(“PAVT™). Those upper and lower
limiting values apply to contact-
handled, remote-handled, and to-be-
generated waste from numerous
generator sites. Thus, in today’s action,
EPA certifies that the WIPP will comply
with the 40 CFR Part 191 containment
requirements to the extent that
emplaced waste falls within the waste
envelope limits that were shown by the
performance assessment, and confirmed
by the PAVT, to be compliant with the
40 CFR Part 191 standards. Proposed
Conditions 2 and 3 change neither the
performance assessment assumptions
nor the terms on which the WIPP is
authorized for disposal, but rather
ensure that the assumptions on which
the compliance certification is based are
adhered to in practice.

Based on public comments, EPA also
finds it necessary to clarify that the
compliance criteria at §194.22 and
§194.24 were not intended to require
that DOE address their requirements—
including QA measures, and the use of
process knowledge—for all waste
streams in the certification application
for the initial certification. Clearly, it
would be impossible to do so for the to-
be-generated waste. It is similarly
impossible for DOE to demonstrate
fully, in the initial certification
application, that the waste emplaced in
the disposal system actually conforms to
the waste envelope (i.e., upper and
lower waste limits) upon which the
certification is based, since waste
cannot be disposed of at the WIPP
before EPA grants an initial
certification. Confusion on these issues
arose because the compliance criteria at
40 CFR Part 194 apply to information in
compliance recertification applications
as well as the initial certification
application.

The fact that it was not EPA’s intent
to require DOE to have implemented QA
or measurement programs for all waste
at every site prior to initial certification
is supported by numerous statements
made by the Agency at the time the
compliance criteria were issued. The
EPA had great discretion in setting the
waste characterization requirements,
since they were part of the general
requirements of the WIPP compliance
criteria and not derived directly from
the disposal regulations. In the

Response to Comments for 40 CFR Part
194, EPA emphasized that compliance
with the requirements would be
confirmed through inspections or audits
and would not serve to re-open the
certification rulemaking. (Docket A—92—
56, Item V—C-1, pp. 6-5, 6-8, and 6-20)
The Agency stated that the certification
rulemaking would address DOE’s
analysis of waste characteristics and
components and documentation that a
system of controls had been established
at the WIPP to track the amount of
important waste components emplaced
in the disposal system. (Docket A—92—
56, Item V-C-1, p. 6-9) The certification
rulemaking has addressed these issues
and found DOE in compliance with the
requisite criteria. The EPA believes that
the comprehensive waste
characterization approach described by
DOE in the CCA—including the
approach to identification, limitation,
and confirmation of waste components
important to containment of waste in
the disposal system—is an appropriate
basis for granting an initial certification.
The EPA further believes that
confirmation of the QA and system of
controls at waste generator sites (i.e.,
measuring and tracking important waste
components) can be reasonably obtained
by a process of inspections and audits
in accordance with 40 CFR 194.21,
194.22(e), and 194.24(h).

The EPA declines to modify the
proposed approval process by delaying
the comment period until after the
issuance of EPA’s inspection or audit
report. The EPA does not believe it is
prudent to commit to a strict sequence
of events that will be adhered to for
every approval. In some cases, the
Agency may place records of a
completed inspection or audit in the
docket prior to or during the public
comment period. However, in other
cases, the Agency believes that the
public comment period may better serve
members of the public if it allows them
to provide comments on DOE’s
documentation prior to EPA’s
inspection or audit. In this way, public
comments could inform EPA’s
inspection criteria and process, or
provide information on which EPA may
take action to follow up in the
inspection or audit. Therefore, the
Agency does not believe that it is
prudent to specify when the comment
period may occur in relation to an
inspection or audit. Furthermore, EPA
declines to make any statement
regarding whether the approval
decisions are subject to judicial review.
Jurisdiction of U.S. Federal Courts is
governed by the enactments of the U.S.
Congress.

Nevertheless, in response to
comments requesting changes or
clarifications to EPA’s waste generator
site and waste stream approval
processes, EPA made certain changes to
the proposed conditions. In order to
clarify EPA’s original intent in the
compliance criteria regarding approval
of site-specific activities, EPA is
amending the compliance criteria at 40
CFR Part 194 to include the site-specific
approval process. (See 62 FR 58804,
58815) Thus, the procedures for
demonstrating compliance with the
proposed Conditions 2 and 3 are
incorporated in the final rule as a new
section at 40 CFR Part 194: §194.8,
“Approval Process for Waste Shipment
from Waste Generator Sites for Disposal
at the WIPP.” Also, in response to
comments advocating greater
transparency in the approval process,
EPA has clarified that scheduled
inspections or audits by EPA for the
purpose of approving quality assurance
programs at waste generator sites will be
announced by notice in the Federal
Register (8 194.8(a)); this is consistent
with EPA’s commitment to do so for
inspections and audits of waste
characterization programs at generator
sites (8§ 194.8(b)). Providing notice of
such inspections will alert the public to
upcoming EPA approval activities and
allow for more informed public
participation. While public notice will
be provided for the scheduled initial
phase of an inspection or audit, should
it prove necessary for EPA to conduct
follow-up activities or continuations of
inspections and audits, EPA reserves the
right to do so without providing
additional public notice. Such follow-
up activities or continuations of audits
or inspections might be necessary to
obtain additional information or ensure
that corrective actions are being taken to
resolve initial findings. In no case will
EPA decide whether to approve site-
specific quality assurance or waste
characterization programs before
providing a minimum 30-day public
comment period on documentation of
the program plans, or before conducting
an inspection or audit at the relevant
site.

The Agency received some comments
related to Conditions 1 and 4 in the
proposed rule. EPA’s responses to these
comments are discussed in the preamble
sections related to §194.14 and
§194.43, respectively. Conditions 1 and
4 were retained without change in the
final rule. The response to comments
document accompanying today’s action
provides more detailed responses
regarding the certification conditions
and all aspects of the final rule.
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The EPA received no significant
comments on its proposed actions to
slightly modify the criteria by revising
the authority citation and adding a new
definition for Administrator’s
authorized representative. Therefore,
these actions take effect without change
from the proposed rule.

VII. How Did EPA Respond to General
Comments on Its Proposed Certification
Decision?

The EPA received many comments
which addressed broad issues related to
the proposed certification decision.
Many citizens simply expressed their
strong support for, or opposition to,
opening the WIPP. Some commenters
requested that EPA consider certain
factors in making its certification
decision. These factors include reviews
by organizations other than EPA, and
the political or economic motivations of
interested parties. The EPA’s
certification decision must be made by
comparing the scope and quality of
relevant information to the objective
criteria of 40 CFR Part 194. Where
relevant, the Agency has considered
public comments which support or
refute technical positions taken by DOE.
Emotional pleas and comments on the
motives of interested parties are factors
that are not relevant to a determination
of whether DOE has demonstrated
compliance with the disposal
regulations and the WIPP compliance
criteria, and are therefore outside the
scope of this rulemaking.

A number of commenters suggested
that EPA should explore alternative
methods of waste disposal, such as
neutralizing radioactive elements,
before proceeding with a certification
decision. Others stated that the WIPP
should be opened immediately because
underground burial of radioactive waste
is less hazardous than the current
strategy of above-ground storage. Such
considerations are all outside the scope
of this rulemaking. Congress did not
delegate to EPA the authority to
abandon or delay the WIPP in favor of
other disposal methods. Congress
mandated that EPA certify, pursuant to
Section 4 of the APA, whether the WIPP
will comply with the radioactive waste
disposal regulations.8 Thus, EPA is
obligated to determine whether the
WIPP complies with the disposal
regulations, regardless of the relative
risks of underground disposal compared
to above-ground storage.

Many members of the public
expressed a desire for EPA to oversee

8 WIPP Land Withdrawal Act (“WIPP LWA”),
Pub. L. 102-579, as amended by the 1996 WIPP
LWA Amendments, Pub. L. 104-201, Section 8(d).

other aspects of the WIPP’s operation. In
particular, the public was concerned
with the risks of transporting
radioactive materials from waste
generator sites to the WIPP. All
transportation requirements for the
WIPP are established and enforced by
regulators other than EPA. (For further
discussion on the source and limitations
of EPA’s authority to regulate the WIPP,
see preamble Section X, “Why and how
does EPA regulate the WIPP?"’) One
commenter stated that EPA should
survey electric and magnetic fields at
the WIPP. The EPA’s disposal
regulations apply only to ionizing
radiation. They do not apply to non-
ionizing radiations such as electric and
magnetic fields. These issues are beyond
the scope of EPA’s authority to regulate
waste disposal at the WIPP and are not
addressed in the certification
rulemaking.

The EPA received a number of
comments suggesting that the Agency
should have provided more or better
opportunities for public participation in
its decision making process. Comments
suggested, for example, that EPA should
have rescheduled public hearings,
responded more fully to comments
submitted prior to the proposed rule,
extended the public comment period,
and included the public in all meetings
between EPA and DOE. The EPA
provided numerous opportunities for
public participation in the WIPP
certification decision, including two
comment periods—one before and one
after the proposed decision—of at least
120 days (In fact, EPA accepted
comments on its advance notice of
proposed rulemaking announcing
receipt of DOE’s CCA for over 250
days.), two sets of public hearings in
New Mexico, Federal Register notices,
and a number of meetings with various
stakeholders. These measures exceed
the basic requirements for notice-and-
comment rulemaking and are in full
compliance with the public
participation requirements of both the
WIPP compliance criteria and the
Administrative Procedure Act. Further
discussion on the measures taken by
EPA to involve the public can be found
in the preamble section entitled, ‘““‘How
has the public been involved in EPA’s
WIPP activities?”

Some members of the public
expressed doubt that EPA and its
contractors possessed the necessary
technical skills to evaluate DOE’s
application or were free from conflicts
of interest. Many comments requested
that EPA release the names and
qualifications of individual contractor
employees who provided technical
support for EPA’s certification

rulemaking. The EPA initially denied
this request because such information is
typically claimed as confidential
business information by federal
government contractors. (The Trade
Secrets Act prohibits EPA from
releasing confidential business
information, and imposes criminal
liability on federal employees for the
unauthorized disclosure of such
confidential information.®) However, in
response to the public interest regarding
this issue, EPA sought and obtained
from its contractors a limited waiver of
confidentiality to release the names and
qualifications of individual employees
who provided technical support related
to EPA’s certification decision. In
January 1998, EPA provided this
contractor information to several
stakeholders and also placed it in the
rulemaking docket. (Docket A—93-02,
Items IV-C-13 and IV-C-14) The
Agency also sent to stakeholders (and
docketed) a description of the measures
EPA has taken to ensure that contractors
do not have any conflict of interest in
providing technical support on the
certification rulemaking. While EPA
agreed to release the above information
to allay public concerns, such
information is not relevant to EPA’s
certification decision. Under notice-and-
comment rulemaking, it is the substance
and basis for EPA’s decision that are at
issue.

Finally, several commenters stated
that EPA—Dby initially certifying the
WIPP to receive only certain waste from
the Los Alamos National Laboratory—is
granting a piecemeal certification, and
that such an action is illegal under
EPA’s regulatory authority. The EPA
disagrees with the assertion that its
actions constitute a phased certification.
The EPA'’s certification is based on the
Agency’s determination that the WIPP
will comply with the disposal
regulations for the inventory described
in the performance assessment.
Conditions 2 and 3 of the certification
(related to waste generator sites) change
neither the performance assessment
assumptions nor the terms on which the
WIPP is authorized for disposal, but
ensure that DOE adheres to the
assumptions on which compliance is
based. The EPA believes this approach
is consistent with Congressional intent
(as reflected in the WIPP LWA) and
with the disposal regulations and
compliance criteria. For further
discussion of comments related to the
proposed conditions of certification,
refer to the preceding preamble section
entitled, ““Significant Changes Made to

918 U.S.C. 1905
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the Final Rule in Response to
Comments.”

VIIl. How Did EPA Respond to Major
Technical Issues Raised in Comments?

A. Content of Compliance Certification
Applications (§194.14)

40 CFR Part 194 sets out those
elements which the Agency requires to
be in a complete compliance
application. In general, compliance
applications must include information
relevant to demonstrating compliance
with each of the individual sections of
40 CFR Part 194 to determine if the
WIPP will comply with the Agency’s
radioactive waste disposal regulations at
40 CFR Part 191, Subparts B and C. The
Agency published the “Compliance
Application Guidance for the Waste
Isolation Pilot Plant: A Companion
Guide to 40 CFR Part 194" (“CAG”)
which provided detailed guidance on
the submission of a complete
compliance application.10

Any compliance application must
include, at a minimum, basic
information about the WIPP site and
disposal system design, and must also
address all the provisions of the
compliance criteria; these requirements
are embodied in §194.14. The
documentation required in the
compliance criteria is important to
enable a rigorous, thorough assessment
of whether the WIPP facility will
comply with the disposal regulations.

The EPA thoroughly reviewed DOE’s
compliance certification application
(““CCA™) and additional information
submitted by DOE, and proposed that
DOE complies with each of the
requirements of § 194.14, conditioned
upon DOE’s implementation of the most
robust panel closure system design
(designated as Option D) with slight
modification. The succeeding sections
address public comments related to
§194.14. (For more detailed
discussions, see Docket A-93-02, Item
V-B-2, CARD 14; and Item VV-B-3.)

1. Site Characterization and Disposal
System Design

The EPA received numerous public
comments on issues related to the
requirements of 8§ 194.14(a) and
194.14.(b), primarily related to the
geological features, disposal system
design and characteristics of the WIPP.
Since the geology and disposal system
characteristics are directly related to

10Section 194.11 provides that EPA’s certification
evaluation would not begin until EPA notified DOE
of its receipt of a ““‘complete”” compliance
application. This ensures that the full one-year
period for EPA’s review, as provided by the WIPP
LWA, shall be devoted to substantive, meaningful
review of the application. (61 FR 5226)

performance assessment modeling and
the containment requirements of 40 CFR
Part 191, a discussion of EPA’s review
of the substantive comments (except for
those relating to shaft seals and panel
closures) can be found in the
Performance Assessment section of this
preamble. A discussion of the comments
on the engineered features related to
long term performance, specifically on
the shaft seal design and panel closure
system, are discussed below.

a. Shaft Seals. In the CCA, DOE
described the seals to be used in each
of the four shafts and included the
design plans and the material and
construction specifications for the seals.
(Docket A-93-02, Item 1I-G-1, CCA
Chapter 3.3.1, Chapter 8.1.1, and
Appendix SEAL) The purpose of the
shaft seal system is to limit fluid flow
within the shafts after the WIPP is
decommissioned and to ensure that the
shafts will not become pathways for
radionuclide release. The shaft seal
system has 13 elements that fill the shaft
with engineered materials possessing
high density and low permeability,
including concrete, asphalt, clay,
compacted salt, cementitious grout, and
earthen fill. The compacted salt column
component of the system within the
Salado is intended to serve as the
primary longterm barrier by limiting
fluid transport along the shaft during
the 10,000 year regulatory period. The
EPA proposed that DOE’s shaft seal
design is adequate because the system
can be built and is expected to function
as intended. (Docket A-93-02, Item V—
B-2, CARD 14, Section 14.E; and Item
V-B-3)

Commenters expressed concern that
dissolution of the salt column could
occur because the overlying Rustler
aquifer has karst features and cannot be
relied upon to retard the migration of
radionuclides. (For more information on
karst, refer to the preamble sections on
Performance Assessment, Geological
Scenarios.) Dissolution of salt (halite) in
the WIPP shafts would require a source
of water that is not saturated with salt,
and a sink, i.e., some location for the
water to flow to after it has dissolved
the salt in the shafts. Since all of the
ground water from the top of the Salado
downward is saturated with salt (i.e., it
is ““brine”), the unsaturated but highly
saline water would probably come
down the shaft from the Rustler
Formation. In order to reach the salt
component of the shaft seal, that water
would have to pass through or around
490 feet of concrete, asphalt, and
bentonite layers. Then, after flowing
through 550 feet of compacted salt
column, the saturated water would have
to flow through or around another

concreteasphalt water stop, another 100
feet of bentonite clay, and the shaft
station concrete plug. (Docket A—93-02,
Item V-B-2, CARD 14, Section 14.A)

Even if water were to pass through the
salt column, only a small fraction of the
salt column would be removed. Due to
the ongoing inward creep of the Salado
Formation, the salt column would still
be consolidated after such a dissolution
episode. Finally, DOE’s PA calculations
do not include “credit” for bentonite
swelling, capture of water by clay, or the
adsorption of water into dry halite’all
processes that would tend to reduce
water predicted to reach the salt
column’and the PA results are therefore
conservative. Therefore, EPA concludes
that dissolution of the salt column is not
a concern. (Docket A—93-02, Item V-B-
2, CARD 14, Section 14.E; Item V-B-3,
Section F.2)

Commenters questioned the ability of
the shaft seals to perform as expected
because the material and construction of
the seals have not been tested. However,
EPA found that DOE performed and
referenced numerous tests and
experiments to establish the material
characteristics of importance to
containment of waste at the WIPP. The
characteristic of primary importance is
the material’s permeability, the degree
to which fluids can travel through the
material. The permeability of concrete,
asphalt, and bentonite clay are well
documented, and DOE performed
numerous experiments to demonstrate
the applicability of these characteristics
to the WIPP’s site specific conditions
(e.g., high brine concentration). The
DOE documented many laboratory and
insitu tests of the permeability of
compacted crushed salt including a
largescale field test to demonstrate the
feasibility of implementing such a seal
measure. (Docket A-93-02, Item 1I-G-2,
Appendices SEAL, PCS, DEL, and
MASS)

The technology planned for
constructing the shaft seals has been
tested in the real world. The
construction equipment and procedures
necessary to emplace the seal materials
are in large part the same as those used
to excavate the WIPP, but used in
reverse. Except for salt, the shaft seal
component materials are commonly
used in construction. Salt has been
extensively tested to determine its
properties and behavior in the
conditions which will exist in the shafts
after the WIPP is closed. The EPA finds
that the shaft seal design has undergone
extensive technical review and testing
by DOE that shows it is feasible to
construct and is expected to perform as
intended. (Docket A—93-02, Item V-B—



27362

Federal Register/Vol.

63, No. 95/Monday, May 18, 1998/Rules and Regulations

2, CARD 14, Section 14.E; Item V-B-3,
Section F.2)

As commenters pointed out, and EPA
agrees, many changes may occur in
knowledge of construction materials
and in construction methods and
equipment during the 35 years before
the WIPP is expected to be closed. The
DOE provided a final design for the
shaft seals which could be constructed.
However, EPA recognizes the fact that
technology may change and expects the
shaft seal plans to be periodically
reviewed and revised to take full
advantage of new knowledge or
construction equipment in the future.
Acknowledgment of this circumstance
does not mean that the existing plans
are inadequate, or that major changes in
the design are anticipated. Periodic
review of the WIPP authorization(s) to
operate is required by the various
statutes and regulations applicable to
the WIPP, including EPA’s review of
recertification applications every five
years, and the State of New Mexico’s
review of the hazardous waste permit at
least every ten years. Shaft seal design
changes may be proposed by DOE and
perhaps approved by EPA several times
before the end of the WIPP disposal
operations phase. Significant changes in
the designs will be required to go
through public noticeandcomment
procedures before approval by EPA.
(8§194.65-66)

b. Panel Closure System. Panel
closures are needed primarily during
active disposal operations at the WIPP
and during preparations for final closure
of the entire facility. Relative to long-
term performance, they can serve to
block the flow of brine between panels.

The DOE provided four options for a
panel closure system in the CCA, but
did not specify which panel closure
option would be used at WIPP. The EPA
reviewed the four panel closure system
options proposed by DOE and
considered that the intended purpose of
the panel closure system is to prevent
the existing disturbed rock zone
(““DRZ") in the panel access drifts
(tunnels) from increasing in
permeability after panel closure (which
could allow greater brine flow). The
EPA considers the panel closure system
design identified as “Option D" to be
the most robust panel closure design.
(Docket A—93-02, Item 11-G-1, CCA
Chapter 3 and Appendix PCS; Item V—
B—2, CARD 14, Section 14.E; Item V-B—
3, Section F.2) The EPA based its
evaluation of compliance for the
proposed rule on the Option D panel
seal design and proposed to establish a
certification condition requiring DOE to
implement the Option D design. The
EPA believes that the proposed design

on which compliance was based should
be actually implemented at the site. The
EPA also proposed to require DOE to
use Salado mass concrete (concrete
made with Salado salt) for construction
of the concrete barrier component of the
panel closure. This substitution
eliminates the potential for degradation
and decomposition of fresh water
concrete by infiltration of brine. The
EPA determined that implementation of
Option D is adequate to achieve the
long-term performance modeled in the
PA, since DOE shows that the use of a
concrete barrier component is capable of
providing resistance to inward
deformation of the surrounding salt and
prohibiting growth of the DRZ from its
initial state. (Docket A—93-02, Item V-
B-13)

Contrary to public comments, EPA
found that the panel closures can be
constructed using currently available
and widely used technology. Mixing
and transportation of concrete, using
special measures to prevent segregation
of fine and coarse particles (as required
in the Panel Closure System
construction specifications), and
placement in confined spaces by
pumping, is used routinely in bridge
and building foundations, dams, and in
water supply, subway and highway
tunnels. The steel forms in which the
concrete will be confined are somewhat
unusual in shape, but the methods of
construction are fairly simple and
standardized. The Salado mass concrete
mix is specially formulated for use in
the WIPP, but it has been extensively
tested to determine its properties (e.g.,
strength and resistance to chloride
degradation) as explained in
“Variability in Properties of Salado
Mass Concrete.” (Docket A—93-02, Item
1I-G-1, Ref. No. 662)

One commenter asked that EPA revise
its panel seal design condition so that
DOE may reassess the engineering of
panel closures when panels are to be
closed in the future. The EPA proposed
a certification condition (Condition 1)
requiring DOE to implement the panel
seal design that it designated as Option
D in the CCA. The Option D design shall
be implemented as described in the
CCA, except that DOE is required to use
Salado mass concrete rather than fresh
water concrete. Nothing in this
condition precludes DOE from
reassessing the engineering of the panel
seals at any time. Should DOE
determine at any time that
improvements in materials or
construction techniques warrant
changes to the panel seal design, DOE
must inform EPA. If EPA concurs, and
determines that such changes constitute
a significant departure from the design

on which certification is based, the
Agency is authorized under § 194.65 to
initiate a rulemaking to appropriately
modify the certification. The EPA has
retained the proposed Condition 1,
related to the panel closure system,
without change in the final rule. (See
also ““Conditions” and “Significant
Changes to the Final Rule” sections of
this preamble.)

2. Results of Assessments, Input
Parameters to Performance Assessments,
Assurance Requirements, and Waste
Acceptance Criteria

Sections 194.14(c) through (f) require
DOE to submit the results of
assessments conducted in accordance
with 40 CFR Part 194; a description of
the input parameters associated with
such assessments and the basis for
selecting such parameters;
documentation of measures taken to
meet the assurance requirements of 40
CFR Part 194; and a description of the
waste acceptance criteria and actions
taken to assure adherence to such
criteria. The EPA proposed that DOE
complied with §§ 194.14(c) through (f)
based on EPA’s finding that DOE
submitted the information required. The
EPA received numerous public
comments on the results of assessments,
input parameters to the PA, assurance
requirements, and the waste acceptance
criteria. A discussion of EPA’s
responses to substantive comments can
be found in the corresponding sections
of the preamble. Based on these
responses, EPA finds that DOE complies
with 88 194.14(c) through (f). For further
discussion, refer to CARD 14, Sections
14.C, 14.D, 14.E, 14.F (Docket A-93-02,
Item V-B-2) and Sections H.2, 1.2, J.2,
and K.2 of the technical support
document for §194.14 (Docket A—93-02,
Item V-B-3).

3. Background Radiation, Topographic
Maps, Past and Current Meteorological
Conditions

For the CCA, DOE was required to
describe the background radiation in air,
soil and water in the vicinity of the
disposal system and the procedures
employed to determine such radiation
(8194.14(g)), provide topographic maps
of the vicinity of the disposal system
(8 194.14(h)), and describe past and
current climatic and meteorological
conditions in the vicinity of the disposal
system and how these conditions are
expected to change over the regulatory
time frame (8 194.14(i)). The EPA
proposed that DOE complied with the
requirements of §§ 194.14 (g), (h), and
(i). The EPA did not receive substantive
comments on these issues, except for
dissolution related to climate change. A
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discussion of EPA’s response to the
substantive comments on dissolution
can be found in the Performance
Assessment, Geological Scenarios and
Disposal System Characteristics section
of this preamble. The EPA finds that
DOE complies with §§ 194.14 (g)
through (i). For further discussion, refer
to Sections 14.K, 14.L, and 14.M of
CARD 14 (Docket A-93-02, Item V-B-
2) and Sections H.2, L.2, N.2 and N.4 of
the technical support document for
§194.14 (Docket A-93-02, Item V-B-3).

4. Other Information Needed for
Demonstration of Compliance

The DOE was also required, under
§194.14(j), to provide additional
information, analyses, tests, or records
determined by the Administrator or the
Administrator’s authorized
representative to be necessary for
determining compliance with 40 CFR
Part 194. After receipt of the CCA dated
October 29, 1996, EPA formally
requested additional information from
DOE in seven letters dated December 19,
1996, and February 18, March 19, April
17, April 25, June 6, and July 2, 1997.
(Docket A—93-02, Items I1-I-1, 11-1-9,
1-1-17, 11-1-25, 1I-1-27, 11-1-33, and Il-
1-37, respectively) The information
requested in these letters was necessary
for EPA’s completeness determination
and technical review. EPA staff and
contractors also reviewed records
maintained by DOE or DOE’s
contractors (e.g., records kept at the
Sandia National Laboratories Records
Center in Albuquerque, New Mexico).
No additional laboratory or field tests
were conducted by DOE at EPA’s
specific direction; however, DOE did
conduct and document laboratory tests
after October 29, 1996, in order to
present additional data to the
Conceptual Model Peer Review Panel.
(Docket A-93-02, Item [1-A-39)

The EPA proposed that DOE complied
with §194.14(j) because it responded
adequately to EPA’s formal requests for
additional information, analyses, and
records. The EPA did not formally
request additional information from
DOE after publication of the proposed
rule. However, in response to
comments, EPA did verbally ask DOE
and Sandia National Laboratory for
information and other assistance in
calculations related to the Hartman
scenario, drilling into fractured
anhydrite, and the CCDFGF code and
quasi-static spreadsheet with regard to
air drilling. (Docket A—93-02, Items IV—
E-24, IV-E-25, IV-E-26, and IV-E-27)
In addition, DOE voluntarily submitted
information on the proposed rule that
was considered as comments.

All documents sent to EPA regarding
certification of the WIPP are available in
EPA Air Docket A—93-02. Additional
information relevant to EPA’s
certification evaluation that was
reviewed by the Agency (e.g., DOE data
records packages, quality assurance
records, and calculations of actinide
solubility for americium, plutonium,
thorium and uranium) is also publicly
available. Documentation of peer review
panel meetings conducted after receipt
of the CCA has been placed in the EPA
docket. See Docket A—93-02, Item V-B—
1 for further information on the location
of all documentation reviewed by EPA.

5. Conclusion

The EPA received numerous public
comments on the proposed rule
regarding §194.14. EPA has thoroughly
reviewed the public comments and
addressed all issues raised therein. On
the basis of its evaluation of the CCA
and supplementary information, and the
issues raised in public comments, EPA
finds that DOE complies with all
subsections of 40 CFR 194.14, with the
condition that DOE must fulfill the
requirements set forth in Condition 1 of
the final rule. For additional
information on EPA’s evaluation of
compliance for §194.14, see CARD 14.
(Docket A-93-02, Item V-B-2)

B. Performance Assessment: Modeling
and Containment Requirements
(88194.14, 194.23, 194.31 through
194.34)

1. Introduction

The disposal regulations at 40 CFR
Part 191 include requirements for
containment of radionuclides. The
containment requirements at 40 CFR
191.13 specify that releases of
radionuclides to the accessible
environment must be unlikely to exceed
specific limits for 10,000 years after
disposal. At the WIPP, the specific
release limits are based on the amount
of waste in the repository at the time of
disposal. (§ 194.31) Assessment of the
likelihood that the WIPP will meet these
release limits is conducted through the
use of a process known as performance
assessment (“‘PA™).

The WIPP PA process culminates in a
series of computer simulations that
attempts to describe the physical
attributes of the disposal system (site
characteristics, waste forms and
quantities, engineered features) in a
manner that captures the behaviors and
interactions among its various
components. The computer simulations
require the use of conceptual models
that represent physical attributes of the
repository. The conceptual models are

then expressed as mathematical
relationships, which are solved with
iterative numerical models, which are
then translated into computer code.

(8 194.23) The results of the simulations
are intended to show the potential
releases of radioactive materials from
the disposal system to the accessible
environment over the 10,000-year
regulatory time frame.

The PA process must consider both
natural and man-made processes and
events which have an effect on the
disposal system. (8§ 194.32 and 194.33)
It must consider all reasonably probable
release mechanisms from the disposal
system and must be structured and
conducted in a way that demonstrates
an adequate understanding of the
physical conditions in the disposal
system. The PA must evaluate potential
releases from both human-initiated
activities (e.g., via drilling intrusions)
and natural processes (e.g., dissolution)
that would occur independently of
human activities. The DOE must justify
the omissions of events and processes
that could occur but are not included in
the final PA calculations.

The results of the PA are used to
demonstrate compliance with the
containment requirements in 40 CFR
191.13. The containment requirements
are expressed in terms of ‘“normalized
releases.” The results of the PA are
assembled into complementary
cumulative distribution functions
(““CCDFs”) which indicate the
probability of exceeding various levels
of normalized releases. (§ 194.34)

As described above, 40 CFR Part 194
contains several specific requirements
for the performance assessment of
WIPP. It is often difficult to discuss one
of the requirements in isolation from the
others. For example, several public
comments raised concern about the
CCA’s screening of the fluid injection
scenario from the PA and EPA’s
subsequent analysis. In order for EPA to
adequately address the fluid injection
issue, the Agency must discuss multiple
requirements related to geology and
other characteristics specific to the
WIPP site (§ 194.14), models and
computer codes (§194.23), and the
screening process for both human-
initiated releases and releases by natural
processes (88 194.32 and 194.33).
Because so many of the PA issues have
similarly overlapping requirements and
are often complex, EPA has chosen to
combine the discussions. Therefore, the
following discussions are framed in
terms of the PA issues raised in
comments, rather than according to
specific PA requirements of the
compliance criteria. The following
sections discuss the major PA issues
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that were raised during public hearings
and the public comment period. For
more information on performance
assessment and related issues, refer to
CARDs 14, 23, 32, and 33. (Docket A—
93-02, Item V-B-2)

2. Human Intrusion Scenarios

a. Introduction. Section 194.32
requires DOE to consider, in the PA,
both natural and man-made processes
and events which can have an effect on
the disposal system. Of all the features,
events, and processes (“‘FEPs’’) that are
considered for the PA calculations, the
human-intrusion scenarios related to
drilling have been shown to have the
most significant impact on the disposal
system and its ability to contain waste.
(8194.33)

In preparing the CCA, DOE initially
identified 1,200 potential FEPs, both
natural and human-initiated, for the
WIPP PA. These FEPs were reduced in
number in the final PA calculations.
The DOE may eliminate FEPs from
consideration in the PA for three
reasons:

¢ Regulatory—FEPs can be omitted
based on regulatory requirements. For
example, drilling activities that occur
outside the Delaware Basin do not have
to be considered in the PA, according to
88§ 194.33(b)(3)(i) and 194.33(b)(4)(i).

¢ Probability—FEPs can be omitted
because of the low probability that the
FEP will occur. For example, DOE
determined that the probability of a
meteorite landing in the vicinity of the
WIPP is so low that it does not need to
be considered in the PA. (§ 194.32(d))

¢ Consequences—FEPS can be
omitted because the consequences
resulting from the FEP, even if it does
occur, are so small. For example, there
would be no consequences on the
repository or the containment of waste
if an archeological excavation took place
on the surface in the vicinity of the
WIPP. (8§194.32(a))

The following sections discuss the
major public comments on human
intrusion scenarios. Generally, public
comments related to whether or not the
scenario was appropriately screened by
DOE and to EPA’s subsequent
evaluation of this screening. Some
comments addressed whether DOE’s
modeling of events was appropriate.
The human intrusion scenarios
discussed below are: spallings releases,
air drilling, fluid injection, potash
mining, and carbon dioxide injection.
For more information on human
intrusion scenarios, refer to CARDs 32
and 33. (Docket A—93-02, Item V—-B-2)

b. Spallings. The DOE’s models for
the PA included five ways in which
radioactive waste could leave the

repository and escape to the accessible
environment: cuttings,! cavings,12
spallings,13 direct brine release, and
transport of dissolved radionuclides
through the anhydrite interbeds (i.e.,
layers of rock immediately above the
repository). The first four of these
potential release pathways involve
direct releases of radiation to the earth’s
surface in cases where people drill a
borehole while searching for resources.

The DOE’s model for computing
releases of radiation due to spallings
was of particular concern to the
Conceptual Models Peer Review Panel
which reviewed each of the conceptual
models developed for the purposes of
the PA. (See Docket A—93-02, Item V—
B—2, CARD 23, Section 7.) The peer
review panel found the spallings
conceptual model inadequate because it
did not fully model all potential
mechanisms that may cause pressure-
driven solid releases to the accessible
environment. (Docket A—93-02, Item Il—
G-12, p. 74) The DOE presented
additional experimental evidence and
the results of other modeling to the peer
review panel and requested that it
consider whether the spallings volumes
predicted by the original inadequate
spallings model were reasonable for use
in the PA. (Docket A—93-02, Items II-G—
22 and 11-G-23) After considering this
additional information, the peer review
panel concluded that the spallings
values in the CCA are reasonable for use
in the PA. The panel concluded that,
while the spallings model does not
accurately represent the future state of
the repository, its inaccuracies are
conservative and, in fact, may
overestimate the actual waste volumes
that would be expected to be released by
a spallings event. (Docket A—93-02,
Item 11-G—-22, Section 4, p. 18)

The spallings conceptual model
relates to the following requirements of
§194.23: documentation of conceptual
models used in the PA (8§ 194.23(a)(1));
consideration and documentation of
alternative conceptual models
(8194.23(a)(2)); and reasonable
representation of future states of the
repository in conceptual models
(8194.23(a)(3)(i)). The EPA proposed
that DOE met the requirements of
§194.24(a)(1) and (a)(2), and, for all
conceptual models except the spallings

11*Cuttings” refers to material, including waste,
that is cut by a drill bit during drilling and is
carried to the surface by the drilling fluid as it is
pumped out of the borehole.

12*‘Cavings” refers to material that falls from the
walls of a borehole as a drill bit drills through.
Cavings are carried to the surface by the drilling
fluid as it is pumped out of the borehole.

13““Spallings” refers to releases of solids pushed
up and out by gas pressure in the repository during
a drilling event.

conceptual model, § 194.24(a)(3)(i). The
EPA did not propose, however, to
determine that the spallings model
incorporated in the CCA PA “‘reasonably
represents possible future states of the
repository,” as stated in 8 194.24(a)(3)(i).
The EPA proposed to accept the
spallings model for the purposes of
demonstrating compliance with
§194.23(a)(3)(i) on the basis that it has
been determined to produce
conservative overestimates of potential
spallings releases. (62 FR 58807) The
Agency now concludes that DOE has
met the requirements of 8§ 194.23 in its
final rule. (See Docket A—93-02, Item
V-B-2, CARD 23, Section 7.4.)

The public commented on four
aspects of DOE’s spallings modeling and
EPA’s evaluation of that modeling:
adequacy of DOE’s spallings modeling,
purpose and approach of EPA’s
spallings modeling, use of DOE’s
GASOUT code for modeling spallings,
and the need to include additional
spallings mechanisms.

Some commenters expressed concern
that DOE’s conceptual model for
spallings used in the PA did not
adequately represent spallings releases,
as stated initially by the Conceptual
Model Peer Review Panel. However,
others indicated that DOE had worked
on the spallings model extensively since
the peer review panel’s review, and that
the spallings model demonstrated that
the volume of releases due to spalling
would be small.

The EPA agrees that the spallings
conceptual model was inadequate to
represent possible future states of the
repository. In response to the
Conceptual Models Peer Review Panel,
DOE did substantial additional work,
developed a separate mechanistically-
based model and provided supporting
experimental data. The peer review
panel concluded that the spallings
model used in the CCA PA calculated
release volumes that were reasonable
and probably conservative. (Docket A—
93-02, Item 11-G—22) On the basis of
this additional work, EPA concludes
that the spallings release volumes
calculated by the CCA spallings model
are acceptable. Based upon this work,
the Agency also agrees with those
commenters who stated that spallings
would result in only a small volume of
waste being released to the accessible
environment through spallings.

Commenters asked for clarification of
EPA’s purpose in producing its
spallings evaluation reports for the
proposed rule. (Docket A—93-02, Items
I11-B-10 and 111-B-11) They also
questioned EPA'’s technical approach in
these reports, particularly the
discretization (time and space intervals).
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Discretization is important because if
intervals are too large, modeling may
not calculate or may incorrectly
calculate some important events, and if
intervals are too small, modeling will be
time-consuming and inefficient.

The EPA prepared its Spallings
Evaluation and Supplemental Spallings
Evaluation for the proposed rule in
order to model simplistically the
transport of spallings releases up a
borehole during blowout. The spallings
model used in the CCA PA did not
examine transport; rather, DOE’s
spallings model took the approach that
all waste broken loose and able to move
would actually reach the earth’s surface.
The Agency used an independent model
to investigate if DOE’s spallings
conceptual model would give
conservative estimates of spallings
releases. The EPA believed this would
determine if the calculated spallings
releases were potentially acceptable for
use in PA, despite the flaws in DOE’s
model. The EPA undertook these
studies early in its own review, and in
the Conceptual Models Peer Review
Panel’s review of the spallings
conceptual model, when both the Panel
and the Agency were concerned about
the results of the model.

After EPA completed its own
modeling, DOE performed additional
studies using an alternative,
mechanistic conceptual model for
spallings. (Hansen et al., Spallings
Release Position Paper, Docket A-93—
02, Item 11-G-23) DOE’s additional
studies showed that its original
spallings conceptual model always
predicted a greater volume of releases
than the mechanistic spallings
conceptual model that used a more
realistic approach to calculate spallings
releases. As a result, both the
Conceptual Models Peer Review Panel
and EPA concluded that released
volumes estimated using the original
CCA spallings conceptual model were
reasonable and conservative. The EPA
found DOE'’s analysis in the Spallings
Release Position Paper to be more
conclusive than the Agency’s studies in
its Spallings Evaluation and
Supplemental Spallings Evaluation.
DOE’s analysis was an improvement
over EPA’s analysis because it was more
thorough, it used much finer
discretization (smaller time and space
intervals) which allowed more specific
predictions, and it predicted both
volumes and activity of spallings
releases. As described in the proposed
rule, EPA examined the Spallings
Release Position Paper and concluded
that the spallings release volumes
calculated by the spallings model used
in the PA are conservative and,

therefore, acceptable to demonstrate
compliance with the waste containment
requirements of 40 CFR 191.13. (62 FR
58807) This conclusion is based not on
the EPA’s spallings reports prepared for
the proposed rule, which have been
questioned by commenters, but on the
additional spallings analysis performed
by DOE, presented to the Conceptual
Models Peer Review Panel, and found
by EPA to demonstrate that the spallings
release volumes used in the CCA PA are
conservative. (Docket A—93-02, Item IlI—
B-2; Item V-B-2, CARD 23; and Item V—
C-1)

Some commenters expressed concern
about the stability of Sandia National
Laboratory’s GASOUT computer code
that calculates spallings releases. One
individual had used this code to
calculate spallings releases due to air
drilling, but other commenters stated
that it was not appropriate to apply the
GASOUT code to the air drilling
scenario. (Air drilling refers to the
practice of using air or other substances
lighter than mud as a drilling fluid.)

The EPA agrees that the GASOUT
code may not be stable under some
conditions. GASOUT was designed to
model blowout of waste during the first
few seconds after borehole penetration,
where the driller uses mud in the
borehole to reduce friction during
drilling. The GASOUT code was only
intended to be used under specific
conditions of waste tensile strength 14
and permeability. (Docket A—93-02,
Item I1-E—9) Within its range of
applicability, GASOUT produces results
that are consistent with results obtained
by other modeling approaches, such as
the quasi-static model and the coupled
numerical model. (Docket A—93-02,
Item 11-G—23) However, if GASOUT is
not used as designed, it may well be
unstable or may calculate invalid
results. In particular, EPA agrees with
those commenters stating that it is
inappropriate to use GASOUT to
analyze the releases of spallings due to
air drilling. The programmer of the
GASOUT code himself has said that this
code was not designed to model drilling
using compressible fluids such as air.
(Docket A-93-02, Item II-E-9) For
further discussion of the GASOUT code,
see the discussion of air drilling below
in this preamble.

Some commenters stated that DOE
had erroneously excluded from the PA

14Tensile strength is resistance to being pulled
apart.

the stuck pipe 15 and gas erosion 16
spallings mechanisms, two additional
ways by which high gas pressure
conditions in the repository could result
in releases of solid radioactive waste to
the accessible environment. In
particular, commenters asserted that
DOE had selected an incorrect value for
the threshold waste permeability, 17
above which the gas erosion and stuck
pipe mechanisms would not occur.
They also stated that DOE’s assumptions
did not take into consideration the
presence of magnesium oxide (MgO)
backfill, which would affect both waste
permeability and tensile strength. These
commenters suggested that EPA should
do further analysis, should require DOE
to do more analysis, or should reject
DOE'’s spallings models and mandate
new models. Other commenters
countered that stuck pipe and gas
erosion would not occur because of the
physical and mechanical properties of
the waste.

The EPA has analyzed the validity of
DOE'’s decision to exclude stuck pipe
and gas erosion mechanisms from the
PA. In order for these mechanisms to
occur, there must be a combination of
high gas pressure, low waste
permeability, and low waste strength.
First, the gas pressure in the repository
must be sufficiently high to move waste
to and up the borehole. Low waste
permeability is necessary to maintain
the high pressure during the drilling
event. Finally, low waste tensile
strength is necessary to allow the waste
to break off and move toward the
borehole. The DOE has fabricated
simulated samples of waste that have
corroded or degraded and have
generated gas, as is expected to occur in
the WIPP once waste is emplaced, and
has measured the porosity 18 of these
samples. Waste porosity and gas
pressure are related. This is because a
greater porosity means a greater volume
of spaces that gas can fill. By the ideal
gas law, when the same number of gas
molecules fill a larger volume, they will
have a lower gas pressure. The waste
porosity also affects waste permeability,

15“Stuck pipe”” means a situation where high gas
pressures in the repository would break off
radioactive waste and press it against a drill string
hard enough to stop or greatly reduce drilling. In
order to continue drilling, a drill operator would
raise and lower the drill string and, in the process,
could transport waste to the surface.

16‘‘Gas erosion’” means a situation where
radioactive waste breaks off slowly due to high gas
pressures in the repository, enters drilling mud
surrounding the drill, and is transported to the
earth’s surface in the mud.

17*“Waste permeability” is the degree to which
fluid can move through the waste.

18“Porosity” is the fraction of space present that
is open and can store gases or liquids, as opposed
to space filled by solid matter.
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since more open space in waste means
more space where a liquid or gas can
penetrate. Based upon DOE’s
measurements of the porosity of
surrogate waste samples, EPA found
that it is extremely unlikely that the
required conditions of high gas pressure
and low waste permeability will exist in
the WIPP. The high pressure necessary
to support gas erosion or stuck pipe
mechanisms would expand the WIPP
waste, creating a higher porosity (and
higher permeability). Thus, for the
characteristics of the WIPP waste, the
permeability would not become low
enough (less than 10~ 16 square meters)
to create a gas erosion or stuck pipe
event. (Docket A-93-02, Item V-B-2,
CARD 23, Section 7.4) If the
permeability is not low enough for gas
erosion or stuck pipe, releases may still
occur, but the release mechanism will
be a short-lived blowout (spallings)
rather than gas erosion or stuck pipe.
Therefore, EPA concludes that DOE
correctly modeled only the “blowout”
process in its spallings model and
appropriately excluded stuck pipe and
gas erosion.

c. Air Drilling. Shortly before
publication of the proposed certification
decision, and after EPA’s cutoff date for
addressing ANPR comments, EPA
received a comment containing a
technical report stating that DOE should
have included the human intrusion
scenario of air drilling in the PA, rather
than screening it out. (Docket A—93-02,
Item 1V-D-01) Normally, oil drillers
will use mud in the borehole to reduce
friction and to carry away solids that
break free as the drill bit bores into the
ground. However, in some cases, drillers
might instead use air, mist, foam, dust,
aerated mud or light weight solid
additives as the fluid in the borehole.
Public comments noted that the air
drilling 19 scenario was not included by
DOE in the CCA, and raised the
following issues:

¢ Air drilling technology is currently
successfully used in the Delaware Basin.

¢ Air drilling is thought to be a viable
drilling technology under the
hydrological and geological conditions
at the WIPP site.

e Air drilling could result in releases
of radionuclides that are substantially
greater than those considered by DOE in
the CCA.

In response to these concerns, EPA
prepared a study on air drilling and its
likely impact on the WIPP (Docket A—
93-02, Item IV-A-1), placed it in the
docket, and allowed for a public

191n this discussion, the term ““air drilling” refers
to all forms of drilling using drilling substances
lighter than mud.

comment period of 30 days. (63 FR
3863; January 27, 1998) The EPA’s study
examined the frequency of air drilling
near the WIPP, the likelihood that
drillers would use air drilling under the
conditions at the WIPP, and the
potential volume of radioactive waste
that could be released using air drilling.
In the report, the Agency concluded that
air drilling is not a common practice in
the Delaware Basin, and that air drilling
through the Salado, the geologic salt
stratum where the WIPP is located, is
not presently used in the Delaware
Basin near the WIPP. Because the use of
air as a drilling fluid is not current
practice in the Delaware Basin, EPA
found that DOE is not required to
include air drilling in the PA.
(8194.33(c)(1)) Nevertheless, the
Agency also modeled potential releases
of radioactive waste during air drilling,
and found that any releases would be
within the range calculated in the CCA
PA for mud-based drilling.

The EPA received a number of
comments on its air drilling report.
Some members of the public stated that
air drilling is a proven technology and
the frequency of its use by the oil and
gas industry is increasing. They
suggested that air drilling techniques are
not currently being used more widely
because of the limited knowledge of
new developments and the industry’s
resistance to changing methods. The
commenters implied that if these
obstacles are overcome, air drilling will
occur widely in the future. One
commenter recommended that the
Agency require DOE to consider air
drilling using a frequency of 30% of all
wells, based upon a projected estimate
from DOE of the use of air drilling in the
entire U.S. in the year 2005. In contrast,
other commenters stated that air drilling
would be less economic than mud
drilling if the driller encountered any
interruption in the air drilling process.

The Agency recognizes that air
drilling is a proven technology for
extraction of oil and gas under
appropriate conditions. However, EPA
believes that it is inappropriate to use
speculative projections of future
practices in the oil and gas industry
across the U.S. in the PA or to guess that
a practice will be used more in the
future because some drillers may
currently misunderstand the
technology. The EPA’s compliance
criteria require DOE to assume that
future drilling practices and technology
will remain consistent with practices in
the Delaware Basin at the time a
compliance application is prepared.
(8194.33(c)(1)) The EPA included this
requirement in the compliance criteria
to prevent endless speculation about

future practices, and to model situations
that are representative of the Delaware
Basin, rather than a wider area that is
not representative of conditions at the
WIPP site. (61 FR 5234; Docket A—92—
56, V-C-1, p. 12-12) The Agency chose
to use current drilling practices for
resources exploited in the present and
past as a stand-in for potential future
resource drilling practices. (61 FR 5233)
The specific frequency suggested by the
commenter is arbitrary because it
applies to the entire U.S. rather than the
Delaware Basin and because the
commenter provides no reason for
selecting an estimated frequency of air
drilling in 2005 rather than in some
other year. The DOE must abide by the
requirement of §194.33(c)(1) to assume
that future drilling practices remain
consistent with practices in the
Delaware Basin at the time the CCA was
prepared (1996). Thus, the pertinent
issues are whether air drilling
constitutes current practice in the
Delaware Basin and, if so, how it could
affect potential releases from the WIPP.

Some commenters said that air
drilling is already occurring in the
Delaware Basin, and thus, should be
considered in the PA. One commenter
noted that EPA should look at the
frequency of air drilling in the Texas
portion of the Delaware Basin, as well
as in the New Mexico portion of the
Delaware Basin, consistent with
§194.33(c)(1). Commenters also raised a
concern that EPA’s examination of well
files might underestimate the
occurrence of air drilling because
information on the drilling fluid used is
not always clear in the records. Another
commenter suggested that air drilling
could be left out of the PA only if it has
a probability of less than one chance in
ten thousand, under § 194.32(d).

The EPA agrees that the frequency of
air drilling needs to be examined in the
entire Delaware Basin. In response to
these public comments, EPA
supplemented the analysis in its initial
air drilling report by conducting a
random sample of wells drilled in the
New Mexico and Texas portions of the
Delaware Basin and has determined the
frequency of air drilling in the entire
Delaware Basin. (The initial report is
located at Docket A—93-02, Item IV-A—
1; the supplemented report is located at
Docket A-93-02, Item V-B—-29.) The
Agency found that air drilling is not
used more frequently in the Delaware
Basin as a whole than in the New
Mexico portion of the Basin. At the 95%
statistical confidence level, EPA found
that, at most, only 1.65% of all wells in
the Delaware Basin may have been
drilled with air. In those records
examined, none of the wells were
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drilled through the salt-bearing geologic
formation, as would be required to
penetrate the WIPP. This additional
information confirms the Agency’s
conclusion (as stated initially in Docket
A-93-02, Item IV-A-1) that air drilling
is not a current practice in the Delaware
Basin.

The EPA agrees that the well drilling
records examined in its random sample
may not by themselves be conclusive
about whether air drilling was used at
specific wells. As an independent
confirmation of the extent of air drilling
in the Delaware Basin (and near the
WIPP specifically), EPA also
interviewed knowledgeable industry
contacts, many of whom were
experienced in air drilling. These
individuals independently confirmed
that air drilling is rarely practiced in the
Delaware Basin and that it is virtually
nonexistent in the vicinity of WIPP.
(Docket A—93-02, Item V—B—-29) The
DOE also found similar results in an
exhaustive analysis of 3,349 wells in the
Delaware Basin. (Docket A—93-02, IV—
G-7) These independent sources of
information further verify EPA’s
conclusion that air drilling is not a
current practice in the Delaware Basin.
In particular, air drilling through the
salt section (where the waste is present)
is not consistent with current drilling
practices in the Delaware Basin.

The EPA disagrees that the frequency
of air drilling must be less than one in
ten thousand wells in order for DOE to
leave it out of the PA. Section
194.33(c)(1) requires DOE to look at
“drilling practices at the time a
compliance application is prepared.”
This requirement refers to typical
industry practices in the Delaware Basin
at the time a compliance application is
prepared. (See 61 FR 5230; Docket A—
92-56, Item V—C-1, p. 12-18; Docket A—
93-02, Item 11-B-29, p. 50.) It was not
intended to apply to experimental
procedures, emergency procedures, or
conjectured future practices. The
Agency finds it unrealistic to consider a
specific deep drilling method to be
current practice or typical of drilling in
the Delaware Basin when it is used for
only a small percentage of all wells in
the Basin. As indicated in §194.32,
deep drilling and shallow drilling are
events to be considered in the PA. The
Agency believes that DOE has correctly
implemented the requirements of
§194.32(d) by including the general
technique of deep drilling as a scenario
in the PA, rather than separately
analyzing the probability of each
potential kind of deep drilling.

One commenter stated that air drilling
is a viable technique under the
conditions in the vicinity of the WIPP

site. This commenter said that drilling
with air may even become the method
of choice in the WIPP area, since a
driller will prefer to use a technology
such as air drilling, which avoids loss
of circulation. Another commenter
expressed concern about the
conclusions of EPA’s Analysis of Air
Drilling at WIPP (Docket A-93-02, Item
IV=A-1) that water inflow upon drilling
would prevent air drilling near the
WIPP and that air drilling is not an
economically feasible drilling method
near the WIPP. This commenter also
stated that EPA’s estimates of the water
flow rate that can be tolerated during air
drilling were too low.

The EPA examined a report from a
commenter that found that water
inflows from the Culebra would not
prevent air drilling at the WIPP site. The
report based this premise on the
transmissivity in some parts of the WIPP
site. However, EPA disagrees that the
transmissivity threshold mentioned in
the report would provide sufficient
reason to conclude that air drilling was
currently practical in that area. The
range of transmissivities at the WIPP
site shows that air drilling is definitely
not feasible in some parts of the site,
and is unsuitable in other portions of
the site. The EPA also found that the
possibility of excessive water inflow
was only one of the reasons mentioned
by industry contacts as to why air
drilling was not used in the vicinity of
WIPP. Other reasons, cited in EPA’s Air
Drilling Report, include sections of
unconsolidated rock above the salt
section and the potential for hitting
brine pockets in the Castile Formation.
(Docket A—93-02, Item V-B-29)
Because of the reasons industry contacts
gave for not conducting air drilling near
the WIPP, the Agency disagrees that air
drilling would ever become a preferred
method of drilling at the WIPP site.

Commenters were concerned that
there might be greater releases of waste
with air drilling than with mud drilling.
This is because air and foam are less
dense than mud, so it would take less
pressure inside the repository to push
waste toward the surface as solid waste
(spallings) or as waste dissolved in brine
(direct brine release). One individual
calculated spallings releases due to air
drilling using DOE’s GASOUT computer
code, and found that releases due to air
drilling were several orders of
magnitude higher than the releases
computed in the CCA PA. (Docket A—
93-02, Item 11-D-120) Other
commenters countered that the
GASOUT code was not designed to
model spallings using air drilling, and
therefore, that the GASOUT code could
not be applied in this situation.

Although EPA concluded that there
was no need to include air drilling in
the PA, the Agency conducted its own
modeling of spallings due to air drilling
to respond to public concerns. (Docket
A-93-02, Item V-B-29, Section 6 and
Appendix A) The EPA used the quasi-
static model developed by DOE as a
mechanistic model of spallings, an
approach that provides greater modeling
flexibility than with the GASOUT code.
The quasi-static model tends to
overestimate releases of radioactive
waste because it predicts the total
volume of waste that is available for
transport. The total volume available for
transport would not all be released in
actuality because pressurized gas would
not be able to lift large, heavy particles
up to the earth’s surface. Studies have
shown that the quasi-static model
generally predicts larger spalled
volumes than the model incorporated in
the GASOUT code. (Docket A-93-02,
Item 11-G—23, Table 3-3) For air drilling
conditions, EPA estimated volumes of
releases to be within the range of
spallings values predicted by the CCA
and used in the PAVT evaluation.

The EPA also examined the effects of
air drilling on the combined,
complementary cumulative distribution
functions (*‘CCDFs’’) used to show
graphically whether the WIPP meets
EPA’s containment requirements for
radioactive waste. (Docket A—93-02,
Item V—B-29, Section 6) The EPA found
that the CCDFs produced by DOE were
not significantly different from those
produced in the PAVT. In fact, releases
from the WIPP were still below the
containment requirements of §191.13
by more than an order of magnitude
when air drilling is included as a
scenario.

The EPA determines that DOE does
not need to include air drilling in the
PA because it is not current practice in
the Delaware Basin. Further analyses,
conducted by EPA solely to allay the
public’s concerns on this issue, showed
that spallings releases calculated in the
CCA and the PAVT encompass the
potential impacts of air drilling (were it
to occur) on compliance with the
containment requirements.

See CARD 32 for further discussion of
the screening of features, events, and
processes. (Docket A—93-02, Item
V-B-2)

d. Fluid Injection Commenters stated
that DOE should not have screened out
the human intrusion scenario of fluid
injection 20 from the final PA

20 The fluid injection discussed here refers to
either (1) brine disposal from oil activities, (2)
maintenance of pressure in existing oil production,

Continued
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calculations. Brine could be injected
into existing boreholes, enter the
repository, become contaminated and
flow to various release points. In
§194.32(c), EPA’s compliance criteria
specifically require DOE to analyze the
effects of boreholes or leases that may be
used for fluid injection activities near
the disposal system soon after disposal.

The fluid injection scenario has been
of particular concern to the public
because of events that occurred in the
Rhodes-Yates oil field, about 40 miles
east of WIPP but outside the Delaware
Basin in a different geologic setting. An
oil well operator, Mr. Hartman
encountered a brine blowout in an oil
development well while drilling in the
Salado Formation in the Rhodes-Yates
Field. In subsequent litigation, the court
found that the source of the brine flow
was injection water from a long-term
waterflood borehole located more than a
mile away. A fluid injection scenario
causing the movement of fluid under
high pressure is referred to as “the
Hartman Scenario” after this case.

The DOE initially screened out this
activity from the PA because the
Department’s modeling of fluid
injection indicated that it would result
in brine inflow values within the range
calculated in the CCA PA where there
is no human intrusion. (Docket A—93—
02, Item 11-A-32) Both EPA and public
commenters on the Advance Notice of
Proposed Rulemaking did not believe
that DOE had performed sufficient
analyses to rule out the potential effects
of fluid injection related to oil
production on the disposal system.
Therefore, the Agency required DOE to
model fluid injection using more
conservative geologic assumptions
about the ability of Salado anhydrite to
transmit fluid. (Docket A—93-02, Item
11-1-17) This more conservative
modeling showed that fluid injection
would have little impact on the results
of the PA. (Docket A—93-02, Item Il-I-
36) Based on this modeling and other
information submitted by DOE on the
frequency of fluid injection well
failures, EPA proposed that DOE’s
screening was sufficient and realistic.
(62 FR 58806, 58822) Thus, EPA
concluded that fluid injection could be
screened out of the final PA calculations
based on low consequences to the
disposal system.

The EPA performed its own
independent review of fluid injection,
which showed that the injection
analysis must include the nature of
anhydrites, duration of injection

or (3) water flooding to increase oil recovery. In the
Delaware Basin, the fluid would most likely be
brine.

activities, and presence of leaking
boreholes. (Docket A—93-02, Item V-B—
22) As part of its analysis, the Agency
performed additional modeling of the
injection well scenario. The EPA
concluded that, although scenarios can
be constructed that move fluid to the
repository via injection, the probability
of such an occurrence, given the
necessary combination of natural and
human-induced events, is very low.

Several commenters stated that either
EPA or DOE needed to model the
Hartman Scenario. One commenter
stated that it should be proven that
DOE’s BRAGFLO 21 code can reproduce
what is believed to have happened in
the Hartman case. Some members of the
public also referred to modeling
performed by Bredehoeft and by
Bredehoeft and Gerstle which found
that the Hartman scenario could cause
releases in excess of the disposal
regulations (Docket A-93-02, Item II-D—
116 Attachment (b)); these commenters
stated that neither EPA nor DOE had
satisfactorily modeled the Hartman
Scenario.

The EPA examined Bredehoeft and
Gerstle’s modeling of fluid injection at
the WIPP and finds their assumptions
highly unrealistic. In particular, the
report assumes that all brine is directly
injected into one anhydrite interbed in
the Salado Formation. The anhydrite
interbeds in the Salado are only a few
feet thick. Therefore, a driller would
need to plan specifically to deliberately
inject brine into the anhydrite interbeds
to have such a situation occur at the
WIPP. Also, well operators using fluid
injection for oil or gas recovery would
be attempting to inject brine into
formations where petroleum and gas
reserves are found, which are thousands
of feet below the Salado. If flooding due
to fluid injection occurred accidentally
in the vicinity of the WIPP, the flow of
fluid would not be limited to the narrow
band of one anhydrite interbed in the
Salado. Also, Bredehoeft and Gerstle’s
report assumes that fractures in the
anhydrite will extend for three or more
kilometers and will remain open. This
would require extremely high pressures
to be generated by the brine injection
process. The EPA agrees that under very
unrealistic conditions, modeling can
show fluid movement toward the WIPP
under an injection scenario. However,
when using more realistic but still
conservative assumptions in the
modeling, fluid movement sufficient to

21 BRAGFLO predicts gas generation rates, brine
and gas flow, and fracturing within the anhydrite
marker beds in order to calculate the future of the
repository.

mobilize radioactive waste in the
disposal system does not occur.

In response to public comments, the
Agency tried to reproduce several of the
results obtained with Bredehoeft’s
model using DOE’s BRAGFLO model. In
two cases, EPA’s modeling produced
flows similar to those in the March 1997
Bredehoeft report. (Docket A—93-02,
Item 11-D-116) However, because the
Agency’s study looked at flows in
multiple locations and Bredehoeft’s
study does not specify the location of its
predicted flows, the results are not
directly comparable. The EPA also
attempted to replicate Bredehoeft’s
modeling of high pressure conditions
that would be mostly likely to cause a
catastrophic event. However, the
Agency found that critical aspects of
Bredehoeft’s work are not documented
sufficiently to make meaningful
comparisons using the BRAGFLO
computer code. In particular, the grid
spacing used in the model predictions
were unclear. This information is
necessary in order to recreate
Bredehoeft’s simulation. Also, EPA was
unable to determine whether the length
to which fractures grow are based on
completely opened or partially opened
fractures. The Agency contacted the
primary author of the paper in order to
obtain additional critical information.
However, the author was not certain
how they had treated these aspects of
modeling and had no further
documentation. (Docket A—93-02, Item
IV-E-23) Because of insufficient
documentation of vital aspects of
modeling, the Agency could not
replicate Bredehoeft’s results. In
addition, due to lack of proper
documentation it was not clear to EPA
that Bredehoeft’s modeling represented
the Hartman Scenario. Therefore, EPA
finds that lack of agreement between the
Bredehoeft model and BRAGFLO does
not indicate that DOE’s modeling is
inadequate. (Docket A—93-02, Item V-
B-22)

Several commenters had concerns
about EPA’s Fluid Injection Analysis,
including its conclusions that the
geology and the current well
construction practices near the WIPP are
extremely different from the geology
and well construction practices that
occurred in the Hartman case. In
contrast, other commenters stated that
fluid injection is unlikely to occur near
WIPP and current well construction
practices in the area will prevent
injection well leakage. Some
commented that EPA’s probability
estimates for the chain of events that
could lead to a blowout caused by fluid
injection were overly optimistic and
that the probability estimate ignores
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experience with severe water flows in
New Mexico.

The EPA concluded that current well
construction practice makes it unlikely
that there could be a well failure of the
nature of the ““Hartman scenario” that
occurred in the Rhodes-Yates field
outside the Delaware Basin. This is
because regulatory requirements for
drilling are much more rigorous near the
WIPP than was the case at the Rhodes-
Yates field at the time of the Hartman
case. Also, the Agency reiterates that
there are significant differences in the
geology near the WIPP and in the
Rhodes-Yates field where the Hartman
case occurred, that should not be
ignored. The vertical distance between
the formation where brine would be
injected for disposal and the formation
where the repository is located is greater
than the vertical distance that fluid is
believed to have traveled in the
Hartman case. This distance, and effects
of friction, would make it more difficult
for fluids to travel vertically upward at
the WIPP than in the Hartman case.
Interbeds near the WIPP site are more
numerous and are likely to be thinner
than in the Hartman case, thereby
reducing the likelihood of flow between
the repository and the WIPP boundary.
The Agency concludes that the geology
in the WIPP area will play an active role
in reducing fluid movement, or in an
extreme case, preventing a massive well
blowout. (Docket A—93-02, Item V-B-
22)

While EPA accepted DOE’s argument
that the fluid injection scenario can be
screened out of the PA on the basis of
low consequence, DOE presented
supplemental information that also
indicated that the probability of a
catastrophic well failure would be low.
The EPA'’s Fluid Injection Analysis for
the proposed rule also examined the
chain of events necessary to cause
catastrophic failure for a well. The EPA
estimated that the probability of this
chain of events occurring for a given
well in the vicinity of the WIPP was
low’within the range of one in 56,889 to
one in 667 million. (Docket A-93-02,
Item 111-B—22) These estimates of
probability were intended to illustrate
in this hypothetical failure scenario the
chain of events that must all occur for
an injection well to impact the WIPP.
The commenters objected to the lowest
probability estimate, but did not state
which probabilities or assumptions in
the chain of events that they believed
EPA had incorrectly selected. The EPA
notes that this estimate of low
probability was only one of many
reasons cited in the technical support
document for EPA’s proposed
determination that fluid injection could

be screened from the PA. (Docket A-93—
02, Item I11-B-22) After considering
geologic information, well history and
age, construction standards, and
operating practices, the Agency
concludes that reported water flows in
the Salado Formation in other areas of
New Mexico are not representative of
conditions in the vicinity of the WIPP.
(Docket A—93-02, Item VV-B—22) Even if
an injection event takes place, the
predicted low consequence is sufficient
reason to remove it from consideration
in the PA.

One commenter stated that EPA
should require DOE to revise its PA
model to include the Hartman Scenario
and perform another PA. In contrast,
another commenter stated that fluid
injection events will not impact
repository performance, even with
conservative assumptions, so fluid
injection can be excluded from the PA.
The Agency finds that:

e Commenters’ modeling of fluid
injection that predicted potential
releases exceeding EPA standards was
based upon unrealistic assumptions that
would maximize releases.

» The EPA tried to replicate scenarios
similar to the Hartman case using DOE’s
BRAGFLO model. Some results were
similar in magnitude to modeling
results presented by commenters, but
not directly comparable.

* Modeling by DOE predicts that
fluid injection will cause low flows that
will not significantly impact the results
of PA.

» Well construction procedures near
the WIPP have changed due to
regulatory requirements; therefore, it is
unreasonable to assume that the same
well procedures from the Hartman case
will occur near the WIPP.

« There are significant geological
differences between the WIPP site and
the Rhodes-Yates field in the Hartman
case.

For all of these reasons, EPA
concludes that it is not necessary to
repeat the PA using the scenario of fluid
injection. (Docket A—93-02, Item V-B—
22; Also, see Docket A—93-02, Item V-
B—2, CARDs 23 and 32 for further
discussion of fluid injection.)

A related issue raised by commenters
was DOE’s modeling of fractures in the
anhydrite interbeds directly above the
WIPP. Such fractures could allow
injected brine to enter the repository, to
dissolve waste, and to release
radioactivity outside the WIPP.
Commenters stated that DOE’s model for
anhydrite fracturing was inadequate to
describe observed changes at the WIPP
and was not based on sufficient
experimental data. Some commenters
stated that DOE’s model significantly

understates the length of fractures
compared to another modeling
technique, Linear Elastic Fracture
Mechanics (““LEFM’’). Shorter fractures
would mean that contaminated brine
does not travel as easily, which lessens
releases.

The Agency disagrees that DOE’s
modeling of anhydrite fracturing is
inadequate. The independent
Conceptual Models Peer Review Panel
found that the “type of fracture
propagation and dilation used in the
conceptual model has been
substantiated by in situ tests.” The
Panel also found that the conceptual
model was adequate. (Docket A—93-02,
Item I1-G-1, Appendix PEER.1) The
EPA finds that the mathematical
“porosity model” used in the CCA PA
adequately implements the conceptual
model for anhydrite fracturing. This
mathematical model used a combination
of field test data at lower pressures and
the theory of continuum mechanics at
higher pressures.

Some features of LEFM are not
appropriate for representing the
anhydrite interbeds. LEFM predicts that
a single, long fracture hundreds of feet
long will be created in a homogeneous
medium. The Agency finds that this
approach is inappropriate for the
anhydrite interbeds in the Salado at the
WIPP, which already contain numerous
small fractures. (Docket A-93-02, Item
IV-G-34, Attachment 5; Item V-C-1,
Section 194.23) Field tests found that
fractures branched into a series of
fractures following preexisting fractures
or weaknesses near the injection hole,
rather than producing a single, long-
distance fracture. In the case of fluid
injection, these fractures would store
fluid, which would slow down and
shorten further fractures. The pre-
existing fractures will produce a fracture
front, such as that modeled by
BRAGFLO, rather than a single fracture
radius, as modeled by an LEFM. Two
studies cited by commenters as support
for use of LEFM in fact question the
applicability of LEFM to WIPP
anhydrites and recommend that DOE
consider alternative conceptual models.
(e.g., Docket A—93-02, Item 1V-G-38)
The EPA concludes that BRAGFLO is
more appropriate to use for WIPP than
a pure linear elastic fracture mechanics
model because there are pre-existing
fractures in the anhydrite layers that
must be accounted for in the conceptual
model. The EPA finds that the
conceptual model based on a single
fracture is fundamentally flawed for
application in WIPP anhydrites. The
Agency also finds that the model
incorporated in the PA is appropriate,
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and that further modeling with revised
computer codes is not necessary.

e. Potash Mining. Public comments
raised concerns about DOE’s estimates
of the potash reserves in the vicinity of
the WIPP and DOE'’s evaluation of the
solution mining scenario. The primary
effects that mining could have on the
repository are opening existing fractures
in the geologic formations above the
WIPP and increasing hydraulic
conductivity as a result of subsidence.
These effects could change the flow and
path of ground water through the
Culebra dolomite.

Several commenters stated that DOE
underestimated the amount of potash in
the vicinity of the WIPP and therefore
underestimated the impact that
extracting the additional potash would
have on the performance of the
repository. In the CCA, DOE provided
estimates of the mineable potash
reserves both outside and within the
WIPP Land Withdrawal Area. The
compliance criteria require DOE to
consider excavation mining of only
those mineral resources which are
extracted in the Delaware Basin.

(8 194.32(b)) Therefore, potash resources
of a type or quality that are currently not
mineable for either technological or
economic reasons heed not be addressed
in DOE’s analysis. The EPA determined,
through an independent analysis, that
the CCA appropriately represents the
extent of currently mined resources, in
accordance with the criteria. The EPA
also determined that DOE appropriately
considered the impact that such
resources and excavation mining could
have on the performance of the
repository. (Docket A—93-02, Item V-B—
2, CARD 32)

Additional comments were received
on DOE’s screening of solution mining
from the PA. The DOE determined that
solution mining of potash is not
occurring in the vicinity of the WIPP
and can be omitted from the PA based
on the regulatory requirement that only
currently occurring (or near-future)
practices be considered in the PA.
(8194.32(c)) The EPA agrees with DOE
that solution mining is not a current
practice and can be omitted from the PA
on regulatory grounds.

The DOE submitted supplemental
information which related to the
potential effects of solution mining for
potash. (Docket A—93-02, Item I1-1-31)
The DOE concluded that the impacts of
solution mining for potash would be the
same as those for room and pillar
mining, and that the potential
subsidence-induced hydraulic effects in
the Culebra would be similar to those
for typical mining practices. Some
comments disputed this conclusion,

stating that the effects of solution
mining on the repository would be
substantially different than those from
conventional mining and could cause
the WIPP to exceed the containment
requirements. After examining these
comments, EPA concluded that the
scenarios set forth in the comments
were not realistic and that the
commenter’s conclusion was based on
an extreme example of subsidence from
solution mining. The EPA disagrees
with the comments and concludes that
subsidence in the vicinity of the WIPP
would not vary significantly with
solution mining compared to
conventional mining.

The EPA concludes that solution
mining for potash is appropriately
omitted from the PA because it is not a
current practice, and therefore, is not an
activity expected to occur prior to or
soon after disposal. As added assurance,
the Agency also finds that even if
solution mining of potash were to occur
in the vicinity of the WIPP, the potential
effects of such mining are consistent
with those from conventional
techniques and are therefore already
accounted for in the PA. (Docket A—93—
02, Item V-C-1, Section 8)

f. Carbon Dioxide Injection. Public
comments raised concerns that carbon
dioxide (COy) injection is a current
drilling practice in the Delaware Basin
that DOE inappropriately omitted from
the PA calculations. Carbon dioxide
flooding is the injection of CO; into an
oil reservoir to improve recovery. CO>
injection is typically used in tertiary
recovery processes after the economic
limits for waterflooding have been
reached. When CO is injected and
mixing occurs, the viscosity of the crude
oil in the reservoir is reduced. The CO»
increases the bulk and relative
permeability of the oil, and increases
reservoir pressure so that the resulting
mixture flows more readily toward the
production wells. When CO; begins to
appear at the producing well, it is
typically recovered, cleaned of
impurities, pressurized and re-injected.

The use of CO» flooding for enhanced
oil recovery in west Texas and southern
New Mexico began in 1972. In this area,
most CO; injection activity is located on
the Central Basin Platform and on the
Northwest Shelf. A limited number of
CO: flooding projects have occurred in
the Texas portion of the Delaware Basin.
Economy of scale, oil prices, proximity
to CO; supply and reservoir
heterogeneity are several of the
controlling factors that strongly
influence whether this technique is
applied at a given well. (Docket A—93—
02, Item V-C-1, Section 8)

In the CCA (Appendix SCR), DOE
determined that CO; injection is not a
current drilling practice in the Delaware
Basin and therefore omitted it from
consideration in the PA. For the
proposed rule, EPA concurred with DOE
that CO; injection was not a current
practice. However, as a result of the
public comments, EPA reviewed the
issue and determined that CO; injection
does occur in the Texas portion of the
Delaware Basin. In responding to
comments, EPA found no evidence of
COz injection practices in the New
Mexico portion of the Delaware Basin.
(Docket A—93-02, Item V—C-1, Section
8) All CO: injection projects found in
New Mexico occurred outside the
Delaware Basin. The EPA found that
CO: injection has only limited potential
for use around WIPP because of site-
specific concerns related to reservoir
size, proximity to existing pipelines and
reservoir heterogeneity. However,
because EPA confirmed that CO-»
injection is practiced in the Delaware
Basin, EPA conducted an analysis of the
consequences that CO; injection could
have on the PA calculations.

In order to investigate the potential
effect of CO> injection should it occur in
the future, EPA conducted some
bounding calculations. (Docket A—93—
02, Item V-C-1, Section 8) Using
numerous conservative assumptions,
EPA estimated the rate of CO, flow
through a hypothetical wellbore
annulus into an anhydrite interbed at
the depth of the WIPP repository. For
example, grout in the wellbore annulus
is expected to degrade only along
portions of the wellbore; however, EPA
assumed that such degradation would
occur along the entire wellbore, thus
providing a continuous pathway for CO»
migration. Other conservative
assumptions included a long time frame
for injection, constant CO, pressures at
the point of injection and at the
intersection of the interbed with the
borehole, and a high permeability in the
interbed. The EPA’s calculations also
assumed that CO» would be injected
into the Delaware Mountain Group
below WIPP and readily migrate to
Marker Bed 139, through which CO; is
assumed to flow toward the repository.
These assumptions increase the
potential effect of the gas injection and
therefore increase the predicted
radionuclide releases that are calculated
for the performance of the WIPP
repository.

These simple but conservative
calculations for a hypothetical CO,
flood indicate that, even if it were to
occur, CO; injection does not pose a
threat to WIPP. For the very
conservative assumptions specified in
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this study, even for long periods of time,
there is little potential for injected CO»
to ever reach the repository. In
summary, DOE determined that CO»
injection was not a current drilling
practice in the Delaware Basin and
therefore screened it from the PA based
on regulatory requirements. Based on
public comments, EPA identified
limited CO; injection activities in the
Delaware Basin. The EPA conducted an
analysis of the effects of CO; injection
on the repository and found that CO-»
injection can be omitted from the PA
because of the minimal consequences
that would occur as a result of CO»
injection.

g. Other Drilling Issues. A few public
comments raised concerns about other
human intrusion related scenarios. For
example, some comments disagreed
with the drilling rates that were set forth
in the CCA. Other comments contended
that natural gas storage exists in the
Delaware Basin and should be
considered in the PA.

Several public comments stated that
the CCA did not provide drilling rates
that are consistent with the extensive
drilling throughout the area. The EPA
required DOE to include the effects of
drilling into a WIPP waste panel in the
PA. The DOE was required to separately
examine the rate of shallow and deep
drilling. Shallow drilling is defined in
§194.2 as drilling events that do not
reach a depth of 2,150 feet below the
surface and therefore do not reach the
depth of the WIPP repository. Deep
drilling is defined in §194.2 as drilling
events that reach or exceed the depth of
2,150 feet and therefore reach or exceed
the depth of the repository. Both types
of drilling events include exploratory
and developmental wells. (See Docket
A-93-02, Item V-B-2, CARD 33 for
further discussion of drilling rates.)

The EPA accepted DOE'’s finding that
shallow drilling would not be of
consequence to repository performance
and was therefore not included in the
PA. (Docket A—93-02, Item V-B-2,
CARD 32, Section 32.G) The future rate
of deep drilling was considered in
DOE’s PA. The deep drilling rate set
forth in the CCA for the Delaware Basin
is 46.775 boreholes per square kilometer
per 10,000 years.

Several commenters suggested that
DOE should use other, higher deep
drilling rates in the PA. Comments
stated that these higher rates, based on
drilling over limited areas near the
WIPP or on time periods shorter than
100 years (such as the last year or the
last 50 years), would be more consistent
with current drilling rates. The EPA’s
criteria require that the deep drilling
rate be based on drilling in the Delaware

Basin over the 100-year period
immediately prior to the time that the
compliance application is prepared.
(8194.33(b)(3)) Although the drilling
rate dictated by EPA’s requirements may
be lower than the current drilling rate,
the use of a 100-year drilling rate more
adequately reflects the actual drilling
that may be expected to take place over
the long term. (See Response to
Comments for 40 CFR Part 194, Docket
A-92-56, Item V-C-1, p. 12-11.) The
future rate of deep drilling in the PA
was set equal to the average rate at
which that type of drilling has occurred
in the Delaware Basin during the 100-
year period immediately prior to the
time that the compliance application
was prepared. Commenters did not
suggest that DOE had failed to include
known drilling events or had calculated
the rate inconsistently with EPA’s
requirements. Therefore, EPA finds that
the approach taken by DOE meets the
regulatory requirements set forth in
§194.33(b). (Docket A—93-02, Item V-
B-2, CARD 33)

Natural gas storage facilities, in
underground cavities, are known to
exist in the Salado Formation outside
the Delaware Basin. However, neither
EPA nor DOE is aware of any natural gas
storage in the Salado Formation of the
Delaware Basin. Because there is no
known gas storage in the Delaware
Basin, DOE is permitted to omit it from
the PA according to the requirements of
§194.32(c).

In addition to determining that there
is no known gas storage in the Delaware
Basin, EPA conducted an analysis of the
effects that this activity would have on
the repository. The EPA’s analysis,
presented in the response to comments,
shows that natural gas storage would
not affect the ability of the WIPP
repository to successfully isolate waste
because the migration potential of the
gas would be minimal.

3. Geological Scenarios and Disposal
System Characteristics

a. Introduction. 40 CFR 194.14(a)
requires DOE to describe the natural and
engineered features that may affect the
performance of the disposal system.
Among the features specifically required
to be described are potential pathways
for transport of waste to the accessible
environment. This information is
crucial to the conceptual models and
computer modeling that is done to
determine compliance with the
containment requirements and the
individual and ground-water protection
requirements. In addition to a general
understanding of the site, EPA required
specific information on hydrologic
characteristics with emphasis on brine

pockets, anhydrite interbeds, and
potential pathways for transport of
waste. The EPA also required DOE to
project how geophysical, hydrogeologic
and geochemical conditions of the
disposal system would change due to
the presence of waste. Geology also
relates to criteria at 8§ 194.32 and
194.23, which require DOE to model
processes which may affect the disposal
system, and to use models that
reasonably represent possible future
states of the disposal system.

The EPA examined the CCA and the
supplemental information provided by
DOE and proposed to find that it
contained an adequate description of
the WIPP geology, geophysics,
hydrogeology, hydrology and
geochemistry of the WIPP disposal
system and its vicinity, and how these
conditions change over time. (62 FR
58798-58800) Several commenters
suggested that the WIPP site geology
and disposal system characteristics have
been incorrectly assessed or
inaccurately modeled. Commenters
expressed concern with the WIPP site
regarding Rustler recharge; dissolution,
including karst; presence of brine in the
Salado; use of two dimensional
modeling with the BRAGFLO computer
code instead of modeling the disposal
system using a three-dimensional
representation (2D/3D BRAGFLO),
earthquakes, and the gas generation
conceptual model. The EPA’s response
to these comments is discussed below.

b. WIPP Geology Overview. The WIPP
is located in the Delaware Basin of New
Mexico and Texas and is approximately
26 miles southeast of Carlsbad, New
Mexico. This area of New Mexico is
currently arid, but potential future
precipitation increases were accounted
for in the PA. The Delaware Basin
contains thick sedimentary deposits
(over 15,000 feet, or 4572 meters, thick)
that overlay metamorphic and igneous
rock (1.1 to 1.5 billion years old). The
WIPP repository is a mine constructed
approximately 2,150 feet (655 meters)
below ground surface in the Permian
age (6200-250 million years old) Salado
Formation, which is composed
primarily of salt (halite).

The DOE considered the primary
geologic units of concern to be (from
below the repository to the surface): (1)
the Castile Formation (‘““‘Castile”),
consisting of anhydrite and halite with
pressurized brine pockets found locally
throughout the vicinity of the WIPP site;
(2) the Salado Formation (““Salado™),
consisting primarily of halite with some
anhydrite interbeds and accessory
minerals and approximately 2,000 feet
(600 meters) thick; (3) the Rustler
Formation (*‘Rustler”), containing salt,
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anhydrite, clastics, and carbonates
(primarily dolomite), with the Culebra
dolomite member of the Rustler as the
unit of most interest; and (4) the Dewey
Lake Red Beds Formation (‘*‘Dewey
Lake™), consisting of sandstone,
siltstone and silty claystone. The
geologic formations below these were
included in the screening of features,
events, and processes, but were not
included in the PA calculations because
they did not affect the performance of
the disposal system. See CARD 32,
Sections 32.A and 32.F, for a detailed
discussion of screening of features,
events, and processes. (Docket A—93-02,
Item V-B-2)

c. Rustler Recharge. Numerous
comments on the proposed rule were
related to whether the Rustler
Formation, primarily the Culebra
dolomite member, would be recharged,;
that is, whether water will infiltrate
through the soil and underlying rock
and into the Culebra. Commenters
linked high infiltration to the potential
dissolution of the Culebra and other
members of the Rustler, concluding that
karst has been formed and contributes to
ground water flow. Commenters
claimed that the presence of karst
features would render DOE’s ground
water flow models invalid. Site
characterization data and DOE’s ground
water modeling indicate that infiltration
is very low and limited, if any,
dissolution is ongoing, contrary to
commenters statements.

The DOE indicated that the units
above the Salado (i.e., the Rustler, the
Dewey Lake and the Santa Rosa) are
classified as a single hydrostratigraphic
unit (i.e., equivalent to a geologic unit
but for ground water flow) for
conceptual and computer modeling. The
Rustler is of particular importance for
WIPP because it contains the most
transmissive units above the repository
(i.e., has the highest potential rate of
ground water flow). In particular, the
Culebra dolomite member of the Rustler
Formation is considered to be the
primary ground water pathway for
radionuclides because it has the fastest
ground water flow in the Rustler
Formation. The Culebra dolomite is
conceptualized as a confined aquifer in
which the water flowing in the Culebra
is distinct from rock units above or
below it and interacts very slowly with
other rock units. In general, fluid flow
in the Rustler is characterized by DOE
as exhibiting very slow vertical leakage
through confining layers and faster
lateral flow in conductive units. (Docket
A-93-02, Item V-B-2, CARD 14,
Sections 14.B.4 and 14.B.5) The DOE
stated that the Culebra member
conceptually acts as a ““drain” for the

units around it, but that it takes up to
thousands of years for the Culebra to
respond to changes in the environment.
DOE’s modeling indicates that the
Culebra ground water is still responding
to changes in precipitation from the
latest ice age. DOE’s explanation for the
ground water flow in the units above the
Salado is embodied in the ground water
basin model which was introduced in
Chapter 2 of the CCA. The EPA did not
consider treatment of this issue in the
CCA to be adequate and requested
additional information. (Docket A—93—
02, Item I1-1-17) The DOE provided
additional information in response to
this request. (Docket A—93-02, Item Il-
1-31)

The ground water basin model, which
simulates recharge passing slowly
through the overlying strata before
reaching the portion of the Culebra
within the boundaries of the WIPP site
recognizes the possibility of localized
infiltration. (Docket A—93-02, Item V-
B-2, CARD 23) The DOE included
ground water recharge in its ground
water basin modeling for the Culebra
Member of the Rustler formation. The
DOE also acknowledged the water-
bearing capabilities of the Dewey Lake
and considered this possibility in the
PA evaluations. The DOE assumed that
the water table would rise in response
to increased recharge caused by up to
twice the current site precipitation.

Essentially, DOE’s conceptual model
of flow in the Culebra assumes that the
Culebra is a confined aquifer in which
the flow slowly changes directions over
time, depending on climatic conditions.
The ground water basin model also
accounts for the current ground water
chemistry. Current geochemical
conditions are the result of past climatic
regimes and ground water responses to
those changes; because the ground water
chemistry is still adjusting to the current
conditions, it does not reflect the
current ground water flow direction in
the Culebra. This new interpretation
allows for limited but very slow vertical
infiltration to the Culebra through
overlying beds, although the primary
source of ground water will be lateral
flow from the north of the site. The EPA
reviewed DOE’s conceptualization of
ground water flow and recharge, and
believes that it provides a realistic
representation of site conditions
because it plausibly accounts for the
inconsistencies in the current ground
water flow directions and the
geochemistry. The EPA examined this
treatment of recharge in the PA
modeling and determined it to be an
appropriate approach that reasonably
bounds and accounts for the impact of
potential future recharge. (See Docket

A-93-02, Item V-B-2, CARD 14,
Sections 14.B.4 and 14.B.5; CARD 23,
Section 2.4; and CARD 32, Section
32.F.4 for detailed discussions of
hydrogeology.)

Commenters also stated that DOE’s
estimate of the age of ground water is
based on an unreliable methodology and
that the stable isotopic compositions of
most samples of ground water from the
Rustler Formation were found to be
similar to the composition of other,
verifiably young, ground water in the
area. The age of the ground water is
important because the ground water
basin model is based on the assumption
that the Rustler water is “‘fossil’” water,
having been recharged under climatic
conditions significantly different from
the present. Because the isotopic data
can be interpreted differently, EPA
examined the entire spectrum of data
that could be used to assess infiltration
rates, including DOE’s ground water
basin model, Carbon-14 data, and
tritium data. Based on these data, EPA
concluded that the ground water basin
model provides a plausible description
of ground water conditions in the
Culebra. The EPA also points out that
recent Carbon-14 data indicate that a
minimum age of 13,000 years is
appropriate for Culebra waters. Further,
different geochemical zones in the WIPP
are explained by differences in regional
recharge and long residence time.
(Docket A—93-02, Item 11-1-31) The EPA
examined all data pertaining to ground
water flow in the Rustler, and believes
the DOE’s total conceptualization
adequately described system behavior
for the purposes of the PA.

d. Dissolution. In the CCA, DOE
indicated that the major geologic
process in the vicinity of the WIPP is
dissolution. The DOE proposed that
three principal dissolution mechanisms
may occur in the Delaware Basin:
lateral, deep and shallow. (Docket A—
93-02, Item V-B-2, CARD 14, section
14.B.4) Deep dissolution refers to that at
the base of or within the salt section
along the Bell Canyon Castile
Formation; lateral dissolution occurs
within the geological units above the
Salado (progressing eastward from Nash
Draw); and shallow dissolution,
including the development of karst and
dissolution of fracture fill in Salado
marker beds and the Rustler, would
occur from surface-down infiltration of
undersaturated water. Lateral, strata-
bound dissolution can occur without
shallow dissolution from above.

To the west, the slight dip in the beds
has exposed the Salado to near-surface
dissolution processes; however, DOE
estimated that the dissolution front will
not reach the WIPP site for hundreds of



Federal Register/Vol.

63, No. 95/Monday, May 18, 1998/Rules and Regulations

27373

thousands of years. Near-surface
dissolution of evaporitic rocks (e.g.,
gypsum) has created karst topography
west of the WIPP site, but DOE
contended that karst processes do not
appear to have affected the rocks within
the WIPP site itself. The DOE indicated
that while deep dissolution has
occurred in the Delaware Basin, the
process of deep dissolution would not
occur at such a rate near the WIPP that
it would impact the waste containment
capabilities of the WIPP during the
regulatory time period. The DOE
concluded that the potential for
significant fluid migration to occur
through most of these pathways is low.
However, DOE also concluded that fluid
migration could occur within the
Rustler and Salado anhydrite marker
beds and included this possibility in PA
calculations. In the proposed rule, EPA
concluded that deep, lateral, and
shallow dissolution (including karst
features and breccia pipes) will not
serve as significant potential
radionuclide pathways and that the
potential for significant fracture-fill
dissolution during the regulatory time
period is low. (Docket A-93-02, Item V-
B-2, CARD 14, Section 14.B.5; Item V-
B-3, Section B.3.t)

Comments on the proposed rule
stated that shallow dissolution and karst
features occur at WIPP and will affect its
containment capabilities. The EPA does
not agree with DOE’s assertion that the
distribution of salt in the Rustler is
solely a depositional feature because
Rustler transmissivity (which is related
to fracture occurrence in the Rustler)
corresponds somewhat to the
occurrence of salt in the Rustler. This
implies that some post-Rustler
dissolution has occurred which impacts
the fracturing in Rustler rocks. However,
the evidence observed by EPA indicate
many Rustler features were formed
millions of years ago (e.g., the breccia
zone in the exhaust shaft, or at WIPP—
18, where anhydrite/clay-rich strata may
be halite dissolution residues). Other
Rustler features (e.g., salt distribution in
the Rustler) could have occurred
sometime after the Rustler was
deposited, but there is no evidence to
indicate that ongoing dissolution of
soluble material in the Rustler or at the
Rustler-Salado contact will modify the
existing transmissivity to the extent that
the results of PA will be affected.
(Docket A-93-02, Item V-B-2, CARD
14, Section 14.B.5)

The EPA concurs that the presence of
fractures and related fracture fill that
could be attributed to dissolution or
precipitation could significantly impact
ground water transport in the Rustler.
The DOE modeled the presence of

fractures using a dual porosity model,
and has accounted for permeability
variability by developing transmissivity
fields based upon measured field data
which reflect the varying transmissivity
values. This dual porosity conceptual
model recognizes that fluid may flow
through both the rock matrix and
fractures at the site. The use of dual
porosity assumes ground water flows
through fractures, but allows solutes to
diffuse into the matrix. The EPA
concludes that while fractures are
present in Rustler Formation units and
slow vertical infiltration does occur,
there is no evidence that indicates
fractures are conduits for immediate
dissolution of Rustler or Salado salts, or
that pervasive infiltration and
subsequent dissolution of the Salado
Formation or Rustler is a rapid, ongoing
occurrence at the WIPP site. Further,
ground water quality differences
between the more permeable units of
the Rustler Formation support relative
hydrologic isolation (i.e., the water in
the Magenta member interacts very little
with the water in the Culebra member),
or at least they support very slow
vertical infiltration that has not allowed
for extensive geochemical mixing of
ground waters in these units.

Many commenters suggested that
WIPP cannot contain radionuclides
because WIPP is in a region of karst
(topography created by the dissolution
of rock). Karst terrain typically exhibits
cavernous flow, blind streams, and
potential for channel development that
would enhance fluid and contaminant
migration. Numerous geologic
investigations have been conducted in
the vicinity and across the WIPP site to
assess the occurrence of dissolution
(karst) and the presence of dissolution-
related features. The EPA reviewed
information and comments submitted
by DOE, stakeholders, and other
members of the public regarding the
occurrence and development of karst at
the WIPP. (Docket A—93-02, Item V-B—
2, CARD 14, section 14.B.5) The EPA
acknowledges that karst terrain is
present in the vicinity of the WIPP site
boundary near the surface. Near-surface
dissolution of evaporitic rocks (e.g.,
gypsum) have created karst topography
west of the WIPP site. Nash Draw,
which (at its closest to WIPP) is
approximately one mile west of the
WIPP site, is attributed to shallow
dissolution and contains karst features.
(Docket A-93-02, Item V-B-3, Section
B.3.t) The EPA also recognizes the
potential importance of karst
development on fluid migration.

The EPA agrees that karst features
occur in the WIPP area but concluded
that karst features are not pervasive over

the disposal system itself. The EPA
examined hydrogeologic data (e.g.,
transmissivity and tracer tests) from
DOE’s wells at and near the WIPP site
and found no evidence of cavernous
ground water flow typical of karst
terrain at the WIPP site. Similarly, a
field investigation conducted by EPA
during the summer of 1990 to assess the
occurrence of karst features showed no
evidence of significant karst features,
such as large channels, dolines,
sinkholes, or collapsed breccias (other
than those at, for example, at WIPP-33
and Nash Draw) in the immediate WIPP
vicinity. (55 FR 47714) Available data
suggest that dissolution-related features
occur in the immediate WIPP area (e.g.,
WIPP-33 west of the WIPP site), but
these features are not pervasive and are
not associated with any identified
preferential ground water flow paths or
anomalies at the WIPP site. (Docket A—
93-02, Item V-B-2, CARD 14, Section
14.B.5) Therefore, the groundwater
modeling in the PA is adequate.

Several commenters stated that poor
Rustler Formation core recovery at
WIPP indicates the presence of karst.
The commenters state that fragmented
core samples containing dissolution
residues are a clear indication of
unconsolidated or cavernous zones
capable of transmitting water with little
resistance. However, core recovery is
related to rock strength, and does not
necessarily have an association with
local hydrologic conditions. In the case
of WIPP, cores that were attempted
through fractured material, including
the Culebra, exhibited poor recoveries.
The EPA agrees that fractured Rustler is
'present at test well H-3. However, EPA
does not believe that the presence of
fractured material in the Rustler
indicates that karst processes are active.
In fact, the development of fractures can
occur for various reasons unrelated to
dissolution (e.g., removal of overlying
rock due to erosion). The DOE
recognized the presence of fractures
within the Culebra, and included this
dual porosity system in the PA
modeling. In addition, core loss is a
common occurrence in the drilling of all
kinds of rocks, sometimes associated
with fracture and other causes related to
drilling technology, as well as the
occurrence of soft or incompetent rock.
The EPA concludes that to interpret all
zones of lost core as zones of karst is
inappropriate, as other rock features
contribute to core loss which have
nothing to do with cavernous porosity.

The EPA reviewed information
pertinent to the potential development
of karst in the WIPP area and believes
that the near continuous presence of the
more than half-million year old



27374 Federal Register/Vol.

63, No. 95/Monday, May 18, 1998/Rules and Regulations

Mescalero Caliche over the WIPP site is
a critical indicator that recharge from
the ground surface to the bedrock
hydrologic regime has not been
sufficient to dissolve the caliche at the
site. If active dissolution of the
evaporites in the subsurface were
occurring in the WIPP area, it would be
expected that collapse features would be
evident in the Mescalero above the area
where the dissolution is, or has
occurred. As noted above, EPA has
found no evidence of direct
precipitation-related flow increases
typical of karst terrain, and no field
evidence of large channels or other karst
features. The relative pervasiveness of
the Mescalero Caliche over a long
period of time is also an indication that
there has been an arid climate and very
low recharge conditions over a long
period of time at the WIPP site. This,
combined with DOE’s near-future
precipitation assumptions, led EPA to
conclude that karst feature development
will neither be pervasive nor impact the
containment capabilities of the WIPP
during the 10,000 year regulatory
period. (Docket A-93-02, Item V-B-2,
CARD 14, Section 14.B.5; Item V-B-3,
Section 3.B.t)

The EPA concludes that dissolution
has occurred in the WIPP area outside
of the WIPP site, as evidenced by karst
features like Nash Draw. It is possible
that dissolution has occurred at the
WIPP site sometime in the distant past
(i.e., millions of years ago for strata-
bound features) associated with a
geologic setting other than that currently
present at WIPP; however dissolution in
the Culebra is not an ongoing process at
the WIPP site. Thus EPA finds that
DOE’s modeling (which assumes no
karst within the WIPP site boundary) is
consistent with existing borehole data
and other geologic information.

e. Presence of Brine in the Salado.
Numerous commenters stated the
Salado Formation will be wet and that
brine is weeping into the repository at
a slow but significant rate, leading to a
wet repository which will corrode the
waste containers. This, the commenters
stated, would invalidate the basic
premises of the WIPP that dry salt beds
would creep and encapsulate the waste
canisters.

The EPA agrees that brine will enter
the repository from the Salado
Formation via anhydrite marker beds.
The EPA also notes that the presence of
brine within the Salado is a key element
of the PA modeling; brine inflow is
assumed to occur and the impact of
brine inflow on gas generation is
assessed. Brine is necessary for both of
the processes that may cause gas
generation: either drum corrosion or

microbial respiration. If there is no
inflow of brine into the repository,
neither corrosion of iron drums nor
survival of microbes would occur, so gas
generation would not occur. Therefore,
although the commenters correctly
noted that initial WIPP studies did
assume the salt to be “dry,” the
presence of interstitial brine has long
been recognized and is accounted for in
the PA. (Docket A—93-02, Item V-B-2,
CARD 14, Section 14.E.5; Item V-B-3,
Section F.2)

In the CCA discussion of the gas
generation conceptual model, DOE
indicates that brine is expected to be
present in the repository due to a
natural inflow of brine. Corrosion of the
waste containers, generation of gases
resulting from waste corrosion and
microbial degradation, and the effects of
these processes on the disposal system
components have been addressed in the
DOE PA and the EPA-mandated PAVT.
(Docket A—93-02, Item V-B-2, CARD
14, Section 14.D; Item V-B-2, CARD 23,
Section 2.4; Item V-B-3, Section E.2)
The DOE also considered that additional
brine could be introduced to the waste
area if a drilling event passed through
the waste and subsequently hit a brine
pocket. The presence of a pressurized
brine pocket beneath WIPP was
addressed in the PA under the Human
Intrusion Scenarios whereby the
reservoir is penetrated by a borehole
and brine is subsequently released into
and mixed with the waste and
eventually discharged either into the
Culebra or at the ground surface. The
EPA concludes that DOE adequately
considered the presence of brine in PA
modeling because it included the
possibility of encountering a brine
pocket in its intrusion scenarios, and
because the potential effects of brine on
corrosion rates and gas generation were
incorporated in PA models. For more
information on brine pocket parameter
values, see the subsequent discussion of
Parameter Values in the Performance
Assessment sections of this preamble.

f. Gas Generation Model. Some
chemical reactions could occur in the
WIPP because metal containers holding
waste may corrode and waste made
from organic materials such as rubber
may decompose if water is available and
if other conditions are conducive to
such decomposition. The corrosion
reaction would create hydrogen gas
(H2). The decomposition of organic
waste would create carbon dioxide (2)
and methane (CH,). These gases would
build up in the repository after it is
sealed, increasing pressure inside the
waste rooms.

The DOE developed a gas generation
conceptual model to describe this

situation. The Department’s gas
generation conceptual model
incorporates the following basic
premises:

e Gas is generated primarily by metal
corrosion and microbial processes;

« Gas generation is closely linked to
other processes;

¢ Gas generation from microbial
processes will not always occur;

« High gas pressures in the repository
can cause the Salado anhydrite
interbeds to fracture; and

* High gas pressure is necessary
before spalling and direct brine releases
can begin.

The DOE performed experiments on
gas generation rates for the 1992 PA and
updated these experiments more
recently. (Telander, M.R. and R.E.
Westerman, 1997. ““Hydrogen
Generation by Metal Corrosion in
Simulated Waste Isolation Pilot Plant
Environments,” SAND96-2538; see
Docket A-93-02, Item V-B-1.) The gas
generation rates are important in The
PA because build-up of high gas
pressures increases the chance for
releases if a drill bores into the
repository.

During the public comment period,
commenters questioned the gas
generation rates used in the gas
generation conceptual model. One
commenter stated that calculated
corrosion rates were too low because
they are based upon long-term tests that
show lower rates than short-term tests,
they assume a high pH, and they
include a minimum rate of zero,
perhaps by assuming that salt
crystallization will prevent corrosion.
The commenter also stated that
corrosion rates used in the model
should account for the fact that direct
contact with salt and backfill increases
the rate. The commenter further stated
that DOE seemed to use the observed
data to set the upper limit of a
distribution of corrosion rates, rather
than the midpoint of such a
distribution, which would
systematically understate the corrosion
rate because most values would be less
than the values taken from DOE’s
observed data. Finally, the commenter
stated that aluminum corrosion is as
significant as corrosion of steel, and that
it is likely to take place in the repository
because CO, and iron will be present
and will enhance aluminum corrosion.

The EPA examined DOE’s studies on
gas generation rates. The EPA disagrees
that the assumptions of long-term rates,
pH, and minimum corrosion rate are not
well-founded. Since the results of the
corrosion testing are used to develop a
long-term hydrogen gas generation rate
for the repository that applies over
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hundreds of years, it is appropriate that
DOE developed the rate based on
hydrogen generation over a longer time
(12 to 24 months) rather than for a
shorter time. Data indicate that during
the first few months of the test, the
corrosion reaction had not yet stabilized
at equilibrium, producing more
hydrogen gas than would have been
expected at equilibrium for the amount
of iron present. (Docket A—93-02, Item
I1I-G-1, CCA Reference #622) Therefore,
the higher rate of gas generation
observed in the short-term is unlikely to
represent what happens in the
repository over hundreds of years.

The DOE’s assumption of high pH
(about 10) is consistent with data on the
use of magnesium oxide (MgO) backfill.
Because DOE has committed to using
MgO backfill in the repository in the
CCA, EPA finds it reasonable to assume
this pH in the repository. (See the
preamble section “Engineered Barriers”
for further discussion of MgO backfill.)
Furthermore, even if the MgO were not
fully effective and the pH were to drop
from near 10 to between 7 and 8, the
enhanced corrosion rate expected at that
lower pH is already reflected in the
probability distribution for the corrosion
rate parameter. DOE’s experimental data
show that MgO backfill will function as
assumed in the CCA. Therefore, EPA
concludes that DOE considered the
issue of pH and realistically
incorporated it into the model.

The DOE took its minimum corrosion
rate of zero from studies on steel
corrosion rates when the steel is in a
humid environment and also when steel
is submerged in brine. The DOE found
that virtually no corrosion occurred and
no hydrogen gas was generated under
humid conditions. Also, the studies
show that the steel has an extremely low
corrosion rate when it is submerged in
brine at the higher pH expected in the
WIPP. Some DOE studies also found
that salt films may prevent corrosion, as
the commenter mentioned. (Docket A—
93-02, Item 1I-G-1, CCA Appendix
MASS, Attachment MASS 8-2) Based
on all these studies, EPA concludes that
DOE’s minimum corrosion rate is
supported and appropriate.

The DOE assumed that the corrosion
rates of steel submerged in brine were
uniformly distributed from zero to 0.5
micrometers per year. The EPA believes
that the bases for the parameter
assumptions are adequately
documented and the use of the
particular parameter distribution is
consistent with demonstrating the
concept of reasonable expectation for
the H gas generation rates used in the
CCA. However, EPA was concerned that
the maximum corrosion rate value

selected by DOE did not fully reflect
other uncertainties. These uncertainties
included the accelerated corrosion of
steel in reactions with other materials
such as backfill and aluminum. Data
from DOE tests indicated that corrosion
rates might be twice as high as those
used in the PA. (Docket A—93-02, Item
V-B-14) Thus, in the PAVT, EPA
required DOE to double the maximum
corrosion rate to assure that these other
uncertainties were more fully reflected.
(Docket A-93-02, Item 11-G-28)
(Doubling the corrosion rate would be
expected to cause the gas generation rate
to rise but not necessarily double, since
other factors such as microbial
degradation also influence gas
generation.) This and other changes
made in the PAVT showed that the
repository remained in compliance with
the standards.

The commenter correctly notes that
the corrosion data from DOE’s studies
were used to set the upper limit of a
uniform distribution of corrosion, rather
than a mid-point. (Telander, M.R. and
R.E. Westerman, 1997. See Docket A—
93-02, Item V-B-1.) However, EPA does
not agree that this practice would
systematically understate the corrosion
rate under the conditions expected to
occur in the repository. The
experimental rate was obtained under
pH conditions substantially lower than
those expected in the repository (i.e., 7.4
to 8.4 versus 9.2 to 9.9). The corrosion
rate is expected to be at least an order
of magnitude lower at the higher pH
than at the pH expected in the
repository in the presence of MgO.
(Docket A-93-02, Item V-B-14)
Therefore, the higher corrosion values
(i.e., those based on the study) represent
extreme conditions, rather than those
expected in the repository, and the
parameter range would account for all
values that are likely to occur. In
addition, as noted above, EPA required
that the maximum corrosion rate be
doubled in the PAVT to account for
uncertainties in this parameter. The
Agency believes that this addresses the
concerns raised by the commenter.

The commenter notes that CO, and
iron will enhance the corrosion of
aluminum. Although EPA agrees this is
true, the Agency believes it does not
affect the results of the PA. Carbon
dioxide reacts with MgO, so CO, will
not be available to reduce the brine pH
and to enhance corrosion. Second,
accelerated corrosion of aluminum is
not a significant factor in the WIPP’s
performance, since brine will be
consumed in corrosion reactions and
will lead to smaller direct brine releases.
(This is also discussed in the following
preamble section concerning two

dimensional modeling of brine and gas
flow.) The results of DOE’s modeling
show that iron is consistently left over
after reacting with all available brine.
(Docket A—93-02, Item 11-G-7, Fig.
2.2.9) Based upon data on these
reactions, the Agency concludes that
enhanced corrosion of aluminum due to
CO2 and iron will not increase releases
of radioactivity because brine will not
be left over to go to the surface as direct
brine releases. (Docket A—93-02, Item
V-C-1)

g. Two-Dimensional Modeling of Brine
and Gas Flow. The DOE modeled the
flow of brine and gases within the
repository in the BRAGFLO computer
code. The DOE simplified this model by
representing the repository as a space in
two dimensions rather than in three
dimensions, as it is in reality. The
Department made this simplification in
order to speed up computer calculations
significantly. The DOE performed a
screening analysis titled S1: Verification
of 2D-Radial Flarin