
ENCLOSURE

Interaction Record for the
Technical Exchange on the
Exploratory Shaft Facility

On October 4, 1989 staff from the U.S. Nuclear Regulatory Commission held a
technical exchange with representatives from the U.S. Department of Energy (DOE)
and the State of Nevada. The purpose of the exchange was to discuss the
identification of 10 CFR Part 60 requirements that could impact the design of
the Exploratory Shaft Facility (ESF). Attachment 1 is a list of attendees.

In particular, the discussions centered on the eleven 10 CFR Part 60 requirements
identified in the staff's comment in the Site Characterization Analysis. For
these 11 requirements, there was a difference of opinion between DOE and the
staff as to whether they were applicable to the ESF design. Attachment 2 is a
copy of the DOE slides used during the exchange and Attachment 3 is a copy of
the staff's talking points. Overall, all of the participants found the exchange
to be beneficial.

No written statement was provided by the State of Nevada for inclusion in this
interaction record.
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APPLICABILITY OF 10 CFR 60 REQUIREMENTS

TO THE EXPLORATORY SHAFT FACILITY

U.S. DEPARTMENT OF ENERGY

DOE-NRC TECHNICAL EXCHANGE
OCTOBER 4, 1989



BACKGROUND

o In December 1988, a DOE Technical Oversight Group (TOG) performed a
comprehensive evaluation of 10 CFR Part 60 to identify requirements
applicable to the ESF.

o 46 of the 157 requirements in Part 60 were found to be applicable.

o General definition of "applicable requirement":

- A requirement that imposes technical restrictions, criteria, or
programmatic constraints that need to be considered In the
design, construction, or operation of the ESF, which will
eventually be incorporated into the repository

o The TOG Report was used as a basis for the ESF Title I Design
Acceptability Analysis (DAA) and was issued as a companion document
to the DAA.



ASSUMPTIONS AND CRITERIA FOR
DETERMINING PART 60 APPLICABILITY

(TOG REPORT, ATTACHMENT G)

Basic Assumptions:

o Portions of the ESF will eventually become part of the geologic
repository.

o The ESF design shall not jeopardize the integration of the ESF into the
geologic repository.

o The four permanent items in the ESF, namely, 1) underground openings,
2) shaft liners, 3) operational seals, and 4) ground support shall be
designed and constructed to be incorporated into the repository and
must be designed to have a maintainable life and quality as specified for
the repository.

o Any component of the ESF, or any activities relating to that component,
which could have an effect on waste isolation shall be subject to the
requirements of 10 CFR 60 Subpart G.



ASSUMPTIONS AND CRITERIA FOR
DETERMINING PART 60 APPLICABILITY

(Cont'd)

o Project is currently conducting an analysis for identifying items important
to safety or waste isolation in the ESF. In view of this, adopt a
conservative approach on the applicability of requirements relevant to
important to safety or waste isolation.

o The ESF shall be designed to accommodate the Site Characterization
Program and the Performance Confirmation Program.

o ESF temporary surface facilities are not expected to be part of the
repository permanent facility.

o The two exploratory shafts will become future permanent ventilation
intake shafts for the waste emplacement area.



ASSUMPTIONS AND CRITERIA FOR
DETERMINING PART 60 APPLICABILITY

(Cont'd)

Basic Criteria:

o Does the requirement impose restrictions on the design, construction or
operation of the ESF?

o Does the requirement impact the design of any structures, systems, or
components which may affect the waste isolation capability of the site?

o Does the requirement impose restrictions which, if not considered, may
affect the future licensability of the site?

o Is the ESF component which is subject to the requirement, to be
redesigned or replaced in the final repository design and construction?

o Does the requirement impose programmatic constraints on the ESF
program?



ADDITIONAL REQUIREMENTS IDENTIFIED BY NRC
(SCA COMMENT 128)

60.17:
60.24(a):
60.1 13(a)(2):
60.1 13(b)(2),(3),(4):

60.122:
60.131 (a):
60.131 (b)(4)(ii):
60.1 31 (b)(8):
60.131 (b)(1 0):

60.134:
60.143:

Contents of Site Characterization Plan
Updating of Application and Environmental Report
Pre-waste-emplacement groundwater travel time
Factors NRC will consider in case-by-case evaluation
of performance objectives
Siting criteria
General design criteria for radiological protection
Onsite facilities for emergencies
Instrumentation and control systems
Shaft conveyances used in radioactive waste
handling
Design of seals for shafts and boreholes
Monitoring and testing of waste packages
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10 CFR 60.15(d)(4)

SUBSURFACE EXPLORATORY DRILLING, EXCAVATION,
AND IN SITU TESTING BEFORE AND DURING
CONSTRUCTION SHALL BE PLANNED AND COORDINATED
WITH GEOLOGIC REPOSITORY OPERATIONS AREA
DESIGN AND CONSTRUCTION.

10 CFR 60.17(c)

THE SITE CHARACTERIZATION PLAN SHALL CONTAIN
A CONCEPTUAL DESIGN FOR THE GEOLOGIC
REPOSITORY OPERATIONS AREA THAT TAKES INTO
ACCOUNT LIKELY SITE-SPECIFIC REQUIREMENTS.



EXPLORATORY SHAFT FACILITY NOT TO BE
LICENSED BY NRC.

HOWEVER. IF ESF BECOMES PART OF THE
REPOSITORY, ALL ACTIVITIES RELATED
TO ESF WILL HAVE TO MEET LICENSING
REQUIREMENTS.

THEREFORE, ALL 10 CFR 60 REQUIREMENTS
THAT ARE APPLICABLE TO REPOSITORY
SHOULD BE CONSIDERED APPLICABLE TO
EXPLORATORY SHAFT FACILITY.

APPLICABILITY OF 10 CFR 60 REQUIREMENTS
TO ESF DESIGN SHOULD BE ASCERTAINED
ACCORDINGLY.



Section: Design Acceptability Analysis

COMMENT 128
Several applicable 10 CFR 60 requirements have not
been considered in evaluating the acceptability of ESF Ti-
tle I design.

BASIS

The DAA lists fifty-two (52) 10 CFR 60 requirements that
are considered in ESF Title I Design Acceptability Analy-
sis (DAA). This list of (52) requirements does not include
all applicable 10 CFR 60 requirements. The following re-
quirements are missing from the list and are not consid-
ered in the DAA.

* 60.131(a) General Design Criteria for the Geologic
Repository Operations Area-Radiological Protec-
tion

This requirement is applicable because it imposes
requirements on all components of the ventilation
systems, not just mechanical equipment. DOE's
statement that "Compliance with the specified crite-
ria is a function of equipment design and operational
procedures, which imposes future requirements on
equipment and operation, but not on the ESF per-
manent components" (Attachment I, p. 32) is too
narrow. See, also, Attachment I (TOG's Members'
Statement, filed by D. Michlewicz).

* 60.17 Contents of Site Characterization Plan

The ESF will be used to obtain information called
for by (a) the SCP, (b) the waste package program,
and (c) the repository design. As such, this require-
ment could potentially affect ESF requirements.

* 60.24(a) Updating of Application and Environ-
mental Report

This section requires various applications (e.g., li-
cense application) to be as complete as possible in
light of information that is reasonably available at
the time of docketing. This requirement is applica-
ble to ESF design because it provides guidance re-
garding scope and possible sequencing of activities.

* 60.113(aX2) Performance of Particular Barriers Af-
ter Permanent Closure-Geologic Setting

This regulation is applicable because the ESF design
could impact the location of the disturbed zone
boundary.

60.113(bX2) (3) and (4) Performance of Particular
Barriers After Permanent Closure

These requirements are applicable to the ESF de-
sign, as the ESF design should allow gathering of in-
formation necessary to evaluate factors which bear
upon:

- the time during which the thermal pulse is
dominated by decay heat from the fission prod-
ucts

- geochemical characteristics of the host rock

- sources of uncertainty in predicting the per-
formance of the geologic repository

* 60.122 Siting Criteria

This requirement is applicable, as it provides de-
tailed descriptions of the information which must be
obtained (largely in ESF.) to assess the adequacy of
the site and to assess other adverse conditions. In
particular, 60.122(cX1) imposes a design criterion on
the location of underground accesses.

Also, 10 CFR 60.15(dX4) requires coordination of
subsurface excavation with the geologic operation
area design and construction. As currently planned,
ESF shafts and drifts will be part of ventilation sys-
tem for the repository.

* 60.131(bX4Xii) General Design Criteria for the
Geologic Repository Operations Area-Emergency
Capability

See Attachment H, p. 7. (TOG report)

* 60.131(bX8) General Design Criteria for the Geo-
logic Repository Operations Area-Instrumenta-
tion and Control Systems

This requirement is applicable, because it could im-
pact ESF design by requiring allowances for instru-
mentation and control systems.

* 60.131(bXIO) General Design Criteria for the Geo-
logic Repository Operations Area-Shaft Convey-
ances Used in Radioactive Waste Handling

If radioactive wastes are to be placed in the ESF,
then this requirement is applicable.

* 60.134 Design of Seals for Shafts and Boreholes

This requirement is applicable, because it provides
design guidance relative to future sealing require-
ments. The SCP recognizes the relevance of this re-
quirement in Section 8.3.3 (see, for example, p.
83.3.2-52, Table 8.3.3.2-9b).

* 60.143 Monitoring and Testing Waste Packages

This requirement is applicable for the same reasons
that 60.131(bXlO) is applicable-namely, that 10
CFR 60.74 requires flexibility in testing.

RECOMMENDATION

Design criteria corresponding to the applicable 10 CFR
60 requirements, not considered in the DAA, should be
developed and used for the Title II design.

REFERENCE

Lugo, M., et al., Technical Oversight Group for U.S.
DOE OCRWM, Office of Facilities Siting and Develop-
ment. Applicability of 10 CFR Part 60 Requirements to
the Yucca Mountain Exploratory Shaft Facility (Techni-
cal Oversight Group Report) December 1988.





3. Siting criteria



(1) Potential for flooding of the un-
derground facility, whether resulting
from the occupancy and modification
of floodplains or from the failure of
existing or planned man-made surface
water Impoundments.

(2) Potential for foreseeable human
activity to adversely affect the ground.
water flow system. such as groundwat-
er withdrawal. extensive irrigation
subsurface injection of fluids, under-
ground pumped storage, military activ-
ity or construction of large scale sur
face water Impoundments.

(3) Potential for natural phenomena
such as landslides, subsidence, or vol-
canic activity of such a magnitude
that large-scale surface water in-
poundments could be created that
could change the regional groundwat-
er flow system and thereby adversely
affect the performance of the geologic
repository.

(4) Structural deformation, such as
uplift. subsidence, folding, or faulting
that may adversely affect the regional
groundwater flow system.

(5) Potential for changes in hydro-
logic conditions that would affect the
migration of radionuclides to the ac-
cessible environment, such as changes
In hydraulic gradient, average intersti-
til velocity, storage coefficient, hy-
draulic conductivity, natural recharge.

potentiometric levels, and discharge
points.

(6) Potential for changes In hydro-
logic conditions resulting from reason-
abIy foreseeable climatic changes.

(7) Groundwater conditions in the
host rock, including chemical composi-
tion. high lonic strength or ranges of
Eh-ph, that could increase the solubil
ity or chemical reactivity of the engi-

neered barrier system.
(8) Geochemical processes that

would reduce sorption of radionu-
clides, result in degradation of the
rock strength, or adversely affect the
performance of the engineered barrier
system

(9) Groundwater conditions In the
host rock that are not reducing.

(10) Evidence of dissolutioning such
as breccia pipes, dissolution cavities, or
brine Dockets.

(11) Structural deformation such as
uplift. subsidence, folding, and fault-
ing during the Quaternary Period

(12) Earthquakes which have oc-
curred historically that If they were to
be repeated could affect the site sig-
nificantly.

(13) Indications based on correla-
tions of earthquakes with tectonic
processes and features, that either the
frequency of occurrence or magnitude
o earthquakes may increase.

(14) More frequent occurrence of
earthquakes or earthquakes of higher

magnitude than is typical of the area
in which the geologic setting is locat-
ed.

(15) Evidence of igneous activity
since the start of the Quaternary
Period.

(16) Evidence of extreme erosion
during the Quaternary Period.

(17) The presence of naturally occur-
ring materials, whether identified or

undiscovered, within the site, in such
form that:

(1) Economic extraction Is currently
feasible or potentially feasible during
the foreseeable future; or

(ii) Such materials have greater
gross value or net value than the aver-

age for other areas of similar size that
Are representative of and located

within the geologic setting.
(18) Evidence of subsurface mining

for resources within the site.
(19) Evidence of drilling for any pur-

Pose within the site.
(20) Rock or groundwater conditions

that would require complex engineer-
ing measures in the design and con-struction of the underground facility

or In the sealing of boreholes and
shafts.

(21) Geomechanical properties that
do not permit design of underground
opening that will remain stable
through permanent closure.

(22) Potential for the water table torise sufficiently so as to cause satura-
tion of an underground facility located

in the unsaturated zone.
(23) Potential for existing or future

Perched water bodies that may satu-rate portions of the underground facil-
ity or provide a faster flow path from
an underground facility located In the

unsaturated zone to the accessible en-
vironment.

(24) Potential for the movement ofradionuclides In a gaseous state
through air-filled pore spaces of an
unsaturated geologic medium to the
accessible environment.
148 FR 28222, June 21, 1983. as amended at50 FR 29647. July 22 1985)
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(a) A program shall be established at
the geologic repository operations area
for monitoring the condition of the
waste packages. Waste packages
chosen for the program shall be repre-
entative of those to be emplaced in

the underground facility.
(b) Consistent with safe operation at

the geologic repository operations
area, the environment of the waste
packages selected for the waste pack-

age monitoring program shall be rep-
resentative of the environment in
which the wastes are to be emplaced.

(C) The waste package monitoring
program shall include laboratory ex-

periments which focus on the internal
condition of the waste packages. To
the extent practical, the environment
experienced by the emplaced waste
packages within the underground fa-
cilty during the waste package moni-
toring program shall be duplicated in
the laboratory experiments.

(d) The waste package monitoring
program shall continue as long as
practical up to the time of permanent
closure.

(a) The application and environmen-
tal report shall be as complete as pos-
sible in the light of information that is
reasonably available at the time of
docketing.
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