Enclosure 2
July 6, and 7, 1989
Exploratory Shaft Facility
Design and Design Control Meeting

On July 6, and 7, 1989, staff from the U. S. Nuclear Regulatory Commission (NRC)
met with representatives from the U. S. Department of Energy (DOE), the State of
Nevada, and local governments. The purpose of the meeting was to: (1) work
with DOE to ensure that it understood the staff's position on the exploratory
shaft facility (ESF) design and design control process (DCP) taken in the Site
Characterization Analysis (SCA) draft point papers; (2) have DOE present its
DCP for future ESF design work; and (3) discuss, among the participants, an
approach for the staff's review of the ESF, Title II design process, including
resolution of the staff's SCA comments, A 1ist of attendees {s contained in
Attachment 1,

The meeting began with the NRC staff giving a presentation covering several
areas fncluding (1) fts review of the ESF, Title I design; (2) an overview of
what was expected in the ESF, Title II DCP; and (3) a proposal for conducting
the ESF, Title II review. Attachment 2 {s a copy of the staff's presentation,
During its discussion, the staff noted that the draft point papers contained
{ts comments on the Site Characterization Plan (SCP), the ESF, Title I Design
Acceptability Analysis, and the ESF DCP. Because DOE had not completed

the findl design of the ESF, the staff wanted to ensure that DOE understood
that the comments provided did not represent the final NRC comments on the
ESF. With respect to the DCP, the staff presented the fundamental steps that
it expected to see in the ESF, Title Il DCP. In general, the staff discussed
the fact that the DCP should be developed {n accordance with Criterion III,
as well as other criteria, of the Code of Federal Regulations, Title 10,

Part 50, Appendix B (10 CFR Part 50, Appendix B). The DCP should involve
identifying the applicable technical criteria from 10 CFR Part 60, then
developing the higher~level controlling and implementing documents such as
qualfty assurance (QA) plans or management plans. Next, the staff stated
that the necessary design documents containing specific design criteria
needed to be developed. After that, DOE would need to develop the necessary
implementing procedures, both QA and technical. Finally, the staff noted
that DOE needed to verify that the DCP was working through design reviews,

QA audits, and surveillances. )

Next, the staff gave a short summary presentation on its draft point papers.

In general, the staff noted that it had one major concern which was the ESF DCP
and ESF, Title I design. A1l of the other comments contained in the point
papers support this concern. The staff then {dentified what areas of the ESF
were covered by the comments, e.g., the shafts, the underground test layout,

or drifting. The concern covered all of the above areas. After the staff
completed 1ts summary presentation, a detailed discussion was held on each

of the draft point papers. In this discussion, the staff presented each

draft point paper and the participants asked questions to help them

understand the position.
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Once the detaifled discussfons were done, the staff presented {ts proposal for
reviewing the ESF, Title II design. In this proposal, the staff noted that the
burden of ensuring the acceptability of the ESF, Title II design was with DOE.
However, the NRC staff proposed that DOE identify its design process, including
major points where design milestones were complete and pofnts where NRC's
concerns would be addressed. Emphasis would be placed on addressing concerns
with fundamental aspects of the design process as early as practicable. The
staff could then review, {1f 1t chose, the parts of the design or design process
before DOE completed the next step. This approach would allow the staff an
opportunity to review the design process as {t progressed rather than wait until
it was complete. In response, DOE indicated that the NRC staff could observe
the design process as it proceeded by attending the 30%, 60%, and 90% design
package reviews. DOE agreed to provide logic and milestones for its design
process to the NRC staff by September 1, 1989 so that the staff would be aware
of when the DOE design package reviews and other mflestones were scheduled.

This would allow DOE and NRC to establish mutually agreeable observation points.
In its presentation on the suggested approach, the staff identified, as examples,
the first two steps in the design process, which were the identification of the
applicable 10 CFR Part 60 requirements and the generation of detailed design
criteria.

Following the staff's presentation, DOE made several presentations on fts design
process and DCP. In {ts presentation on the design process, DOE gave an
overview that discussed the role of the participants. This included describing
the rolgs taken by DOE/Headquarters, the Yucca Mountain Project Office (Project
Office), and the six individual contractors working for the Project Office. DOE
also noted that the Project Office and the six contractors were all members of
the Interface Control Working Group (ICWG). The ICWG was responsible for
managing the finterface activities for design work. In {ts presentation, DOE
{dentified the sources of design fnput and the method for generating the
necessary design documents.. The design documents discussed by DOE included the
Subsyztem)Design Requirements Document (SDRD) and the Reference Information Data
Base (RIB).

The next portion of the DOE presentation included a description of the design
process for the ESF architect engineers (A/E). In this presentation, DOE
discussed how the A/Es proceeded from design input to design output. Following
this, DOE gave an overview of design change control process and design interface
process. In these presentations, DOE described the controlling documents and
the steps that would be followed. Finally, DOE discussed 1ts design
documentation and records.

The second presentation given by DOE covered in more detail the development of
design criteria. In this discussion, DOE described the hierarchy of documents
it used to implement the applicable requirements from 10 CFR Part 60, and then
described how the 10 CFR Part 60 requirements were put into the SDRD as well as
what the contents of the SDRD were. This was followed by a status on the
development of the SDRD to be used in the ESF, Title Il design, and a discussion
of how changes to the SDRD would be controlled. The other areas of design input
discussed in this presentation covered the RIB and the QA guidance that was
applicable to the design input.



After the DOE presentations, the two contractors responsible for the ESF
design, Fenix and Scisson, Nevada, and Holmes and Narver, gave a presentation
on the DCP {n place at these organizations. Copies of all of the DOE and
contractors presentations are given {n Attachment 3.

Besides giving the planned presentations, DOE selected some typical examples
of NRC staff positions given in the draft point papers and provided some
preliminary responses. Although DOE understood NRC's points, DOE provided
additional considerations relative to the NRC staff positions that DOE
believes should eliminate or reduce the extent of the concern. A copy of the
DOE preliminary responses to the draft point papers {s contafned in
Attachment 4.

Durfng the discussions on the DCP, the DOE Project Office stated that {t was
proceeding with its ESF, Title Il design even though it had not recefved all of
the comments on the ESF design contained in the SCP. The DOE Project Office
further stated that {t had considered comments from some groups, including
DOE/Headquarters, but had not reached agreement on how to resolve them, The
Project Office continued by stating that it had established a series of
points in {ts design process where {t would verify that the work was done
correctly or make any changes that would be needed. The staff stated that
the risk assocfated with this approach involves more extensive backfitting
and was greater than the risk associated with a control process that
sequentially proceeded with: (1) identifying and incorporating all
requlatgry requirements; (2) preparing the design; and (3) evaluating the
design through a critical design review, before baselining and controlling
changes., DOE acknowledged that its approach was riskier relative to an
"{deal" design control process,

In addition to the concern expressed by the staff, the State of Nevada had
several concerns. First, the State questfoned how DOE would incorporate
comments on the SCP into the design process. In particular, the State noted
that DOE had not yet developed a process for considering the comments. The
State expressed concern over this because DOE had received or would receive
comment's on the ESF design given in the SCP; however, it appeared that DOE
was completing the ESF, Title II design without considering the comments.
Also, the State of Nevada expressed concern about issues with the design that
were raised internally in DOE. The State questioned how these fssues were
addressed. DOE responded that any {ssue, whether it was raised externally or
internally, was evaluated using the Technical Assessment Review (TAR) process
or similar methods. The State then expressed concern with the fact that {ssues
raised internally and closed by the TAR process might never be seen by the
State of Nevada or the NRC staff.

In closing, the NRC staff stated that it needed to see how its comments on
the ESF design were carried through the design process and incorporated into
the ESF, Title II design. It further stated that DOE should continue to
verify that the QA programs, including the DCP, were heing acceptab{lisy
implemented. However, the NRC staff expressed concern that the Project
Office QA plan was still not in place. This {s because the Project Office

fs the controlling organization for the repository activities. Also, the NRC
staff reiterated its concern on the DCP approach the Project Office was
using. Finally, the staff offered that 1t was available to meet in any area
where DOE felt it needed guidance.



As part of {its closing remarks, DOE stated that it had {inftiated three of
approximately 22 design packages for the ESF. It further stated that it

may reduce the number of design packages to 5 by consolidating some packages.
Ouring generation of each design package, DOE will review the design at 30%,
60%, and 90X completion of design. With respect to the information requested
by the staff, DOE agreed to provide {nformation on what was included in the
design packages by September 1, 1989, In addition, DOE stated that a meeting
on Revision 1 to the ESF, Title Il SDRD would be beneficial. The staff agreed
to schedule such a meeting in the future,

The last participant to offer closing remarks at the meeting was the State of
Nevada., In fts remarks, the State expressed concern that the NRC approach for
accepting QA programs represented an erosion of NRC's original process for
qualifying QA programs, and stated that {t was opposed to the NRC approach.
(This closing remark pertains to the July 6, 1989 QA meeting. Please see
Enclosure 1 to this letter for detafls of that meeting.) The second concern
raised by the State was that the NRC draft point papers contained open {tems on
the ESF, Title I design, which the NRC staff said could be addressed in the ESF,
Title 1I design. This {ndicated to the State that the staff had problems with
the Title I design. The State believed that the open ftems with the ESF, Title
I design need to be resolved before DOE proceeds to the ESF, Title II design.

As an example, the State cited the location of the shafts as an fssue that
should be resolved before design work proceeded. Next, the State reported that
ft believed that DOE needed to establish a process to do an evaluation of the
best available data before ESF, Title Il design work begins. This was to ensure
that the ESF, Title Il design was done with the best data.

Finally, the State of Nevada expressed a concern with the NRC proposed approach
for the review of the ESF, Title Il design. As the State saw {t, its role was
one of oversight and consultation. On the other hand, the State viewed NRC's
role as one of reviewing the design to determine {f the appropriate 10 CFR

Part 60 requirements were considered. The State belfeved that the NRC's proper
role was not one of consultation during the design process. Therefore, the
State's posftion was that it was {nappropriate for the staff to {nteract too
cliosely with DOE and to quide the design of the ESF or development of the QA
program, Hence, the State was opposed to this approach. In subsequent
discussions 1t was determined that the State {nterpreted the consultation
process to be one of telephone calls or conversations just between NRC and DOE.
The NRC staff responded that this was not the case, and that it intended the process
to involve conference calls and meetings concerning the design process. These
activities would be open to all participants. The State noted this
clarification, and the staff stated that 1t would clarify this in the meeting
minutes,
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INTRODUCTION

® NRC Draft Point Papers Comment On:
- Site Characterization Plan
- Design Acceptability Analysis
- Design Control Process for the
Exploratory Shaft Facility (ESF)

® Reason for Today's Meeting
- DOE Understands NRC Positions

- DOE Presents Its Design Control
Process (DCP)
- Approach for ESF, Title Il Review

1. Resolve NRC Concerns On ESF Design
and DCP Presented to Date

2. ldentify Steps for NRC to Complete
Its Review of the ESF Design



DESIGN CONTROL PROCESS

© 10 CFR Part 50, Appendix B, Criterion lli
® |dentify Applicable 10 CFR Part 60 Requirements
© Develop Higher-Level Controlling Documents
@ Develop Higher-Level Implementing Documents
@ Develop Design Documents
- Systems Design Requirements
- Subsystems Design Requirements
@ Develop Implementing Procedures
@ Verify Through
- Design Reviews
- Quality Assurance Audits
- Surveillances
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SUMMARY

* DOE Must Have a 10 CFR Part 50, Appendix B
Design Control Program

- Ensure That The Design Is Developed In An
Acceptable Manner.

- Verify That The Design Is Being Done
Properly and Meets The Necessary Design
Criteria.

e Burden of Ensuring The Acceptability of The
Design Is With DOE.

e NRC Will Review To Determine If The DCP Meets
10 CFR Part 60




ESF- Title II- Design- Activities

[
07/89 :

ACTIVITY

IDENTIFY 10 CFR PART 60

REQUIREMENTS v
GENERATE DESIGN Y
CRITERIA .
X | Y
X1
X2
Xn

X DOE Design Process Staep
Y : Deslgn Product or NRC Review Point
Both X and Y need to be Identifled by DOE




CONCLUSION

NRC and DOE must have ongoing consultations in the
ESF, Title Il design process. These must be timely
so that DOE has an opportunity to consider NRC's

comments, if necessary, before it completes
subsequent steps.




NRC STAFF REVIEW OF

THE ESF DESIGN .
& .
DESIGN CONTROL PROCESS




MAJOR CONCERN ON ESF
DESIGN CONTROL PROCESS
& THE ESF TITLE I DESIGN

THE SCP AND ITS REFERENCES
(INCLUDING DAA) DO NOT
DEMONSTRATE THE ADEQUACY OF
THE ESF TITLE I DESIGN CONTROL
PROCESS AND THE ADEQUACY OF
ESF TITLE I DESIGN. =




SUPPORTING BASES
(DESIGN CONTROL PROCESS)

SCA
SCA
SCA
SCA
SCA
SCA
SCA
SCA
SCA

DRAFT
DRAFT
DRAFT
DRAFT
DRAFT

DRAFT

DRAFT
DRAFT
DRAFT

COMMENT

CONCERN NUMBER
COMMENT NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

1

127
128
129
130
131
132
133

QUESTION NUMBER 63




SUPPORTING BASES
(ESF TITLE I DESIGN)

SHAFTS
(SCA DRAFT CONCERN NUMBER
1; COMMENT NUMBER 121, 124,
127; QUESTION NUMBER 24, 27)

UNDERGROUND TEST LAYOUT
(SCA DRAFT CONCERN NUMBER
1; COMMENT NUMBER 82, 119;
'QUESTION NUMBER 58) -

DRIFTING
(SCA DRAFT CONCERN NUMBER 1;
COMMENT NUMBER 35)




CRAFT

Section 8.4.2.3.1 Exploratory Shaft facility testing, operations, layout
constraints, and zones of influence, pages 8.4.2-93/147

CONCERN 1

The exploratory shaft facility (ESF) {s intended to become an integral part of
the repository 1f the site is found acceptable. However, the SCP and {ts
references do not demonstrate the adequacy of ESF Title I design con* -0l
process, and the adequacy of the ESF Title I design which is the basis for the
SCP. For example, neither the design nor the subsequent Design Acceptability
Analysis (DAA) considers some of the applfcable 10 CFR 60 requirements. Also,
the process used to integrate currently available technical data into decisions
regarding shaft location appears to have overlooked evidence of a potential
fault near the location of the exploratory shafts. In addition, it has not
been demonstrated that the underground test facility and currently identified
test durations will permit all tests to be conducted for the time periods
required without interference. Furthermore, resolution of the problenms
{dent{fied with the Title 1 design may result in considerable corresponding
modifications to the SCP.

BASIS

©  In response to COSCP objection number 3, the SCP described an acceptable
approach for assessing the potential for test-to-test and construction-
to-test interference. However, the SCP has not established that this
approach has been appropriately implemented to resolve potential
{nterference problems. In responding to NRC CDSCP objection number 3, the
discussions and analyses presented in the SCP did not completely address
the following NRC staff recommendations:

2. In planning the underground test facility, the overall performance
confirmation testing program and the need for starting certain
performance confirmation tests (e.g., waste package testing) as early
as practicable during site characterization should be considered.

b. The design of the ESF should take {nto account the need for
preliminary information from in situ seal testing to be available in
the License Application submittal.

° The Design Acceptability Analysis (DAA) undertaken by DOE {n response to
NRC concerns for evaluating the acceptability of the ESF Title I design
did not consider certain concerns critical to NRC acceptance of DAA
conclusfons. The following are some examples:

a. Independence of the reviewers i3 in question. Five reviewers who
were certified not to have significantly contributed to the ESF Title
I design and SDRD (sub-system design requirements) are identified as
authors, reviewers, and/or contributors to specific documents which
were fnput documents to the ESF desfgn. (Question 63)

sty v,
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c.

DRAFT

Neither the ESF Title I design nor the subsequent DAA considers

“{qualitatively or quantitatively) 11 of the applicable 10 CFR 60

requirements. (Comment 128)

Of the 52 requirements considered by DOE to be applicable to the ESF
design, only 22 were considered quantitatively. The remaining were
said to have been considered qualitatively. Included in the
remaining 30 are the requirements of Subpart F (Performance
Confirmation Program) which according to 10 CFR 60.140(b), "shall
have been started during site characterization." Several of these 30
requirements are potentially {mportant {n evaluating the
acceptability of the ESF Title I design (Comment 130).

Of the 22 requirements that were considered quantitatively, some
{nadequacies have been {dent{fied. For example, in considering the
regulatory requirement related to alternatives to major design
features important to waste isolation (60.21(c)(1)(11)(D)), the
analysis presented was 1imited and {ncomplete. As a result,
comparative evaluation of alternatives to the major design features
was limited to comparative evaluation of five alternative ESF
locations. Hence other comparative evaluations such as the number of
man made openings were not considered. (Comment 132)

DAA did not thoroughly check the adequacy of data used in the ESF
Title I desfign. For example, several key documents which were part
qi ESF Title I design were not reviewed. (Comment 131)

DAA has not demonstrated that DOE has considered information that
indfcates the presence of an anomaly in the immediate vicinity of the
proposed locations of exploratory shafts 1 and 2 (Comment 127). By
not considering this readily available information in reaching the
decision on the locations of £ES-1 and ES5-2, uncertainties regarding
the design control process are further hefghtened. The design itself
is further questioned since the comparative evaluation of the major
design features (§.e.- ES-1 and ES-2) with respect to waste isolation
did not assess the impact of the anomaly.

The analysis presented did not demonstrate that the underground test area
layout can accommodate currently identified tests in the ESF while
avoiding interference between tests and between tests and construction
operations. Also, information presented fn the SCP did not clearly show
that thermal tests can be conducted for sufficient lengths of time to
gather necessary site characterization data without interference problems.
The bases for these concerns are as follows:

SCP does not clearly address the potential incompat{bil{ty of some of
the tests with construction operations. It has not been demonstrated
that operational requirements (e.g., storage of mobile equipment,
drill steel, blasting materials vent pipes, water pipes,
support/reinforcement, disabled equipment, etc.) will not encroach on
some of the {dent{fied test locations. For example, sequential drift



DRAFT

mining test, heated block test and canister-scale heater experiment
are currently shown to be located adjacent to the first loop access

drifts to the shafts and therefore subject to potential operational
{nterference.

The zones of influence presented for thermal tests are based on short
test durations. Thermal tests such as the canister-scale heater
experiment, heated block test, and heated room experiment are planned
to run for relatively short durations (30 months, 100 days, 36
months). The staff considers that longer duratfons will very likely
be necessary. The need to obtain additional site characterization
dat: beyond the planned time periods may result in larger zones of
influence.

It {s stated in the SCP that in some cases the same space can be used
for more than one test by sequencing the tests. However, it is not
clear {f 1t has been fully considered that delays during fnitial

testing could affect the timing for the tests to be followed in the
same space.

It 1s not clear that uncertainties have been sufficiently considered
in the calculations of zones of {nfluence for various tests. For
example, uncertainties associated with the numerical models and

material properties have not been considered in calculating zones of
influence.

The location of the canister-scale heater test shown in Figure
8.4.2-39 (page 8.4.2-209) has been erroneously indicated on the
layout. As a result, its zone of influence apparently overlays the
heated block test. 1In addition, the SCP gives the following two

constraints for locating the canister scale heater test (page
8.4.2-120):

- located greater than 9 m from drifts or alcoves running parallel
to the axis of the heater.

- Tocated in a "low traffic" area.
Nefther of these constraints has apparently been met.

The locations of several major tests {dentified in the SCP have not
been specifically {dentified. These include some tests that could
have a considerable zone of i{nfluence (e.g., Heated room experiment)
and some that require extensive test area (e.g., Horizontal drilling
demonstration test). Examples of other tests for which specific
locatfons have not been identified include thermal stress
measurements, development and demonstration of required equipment,
three of the four diffusfon tests {dent{fied on page 8.4.2-140, seal
tests and other performance confirmation tests.

-, 0T b X
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DRAFT

g. Page B8.3.2.1-14 of the SCP states that “there are other tests that
haive not yet been completely defined that will {nvestigate coupled
interactions.” Information has not been presented to indicate {f any
of these undefined tests will be {n the main test area.

h.  The space designated for tests within the underground test area
layout 1s very l{kely to be {nadequate. DOE assumes that all the
space within the dedicated test area may be or is usable. This is
unlikely to be the case. For example, some areas may not be suftable
for use because of faults, 1i{thophysal content, breccia, etc. In
addition, offsets from waste emplacement areas (30 m) and from
proposed multi=-purpose boreholes (two drift diameters) may further
reduce the available test area.

{. The zone of influence from the drilling activities of existing
borehole USW G-4 located within the dedicated test area should be
considered in evaluating the size of suitable avaflable test space.
In calculating the zone of {nfluence for USW G-4 it should te
considered that a total of 342,255 gallons of water were losi %o
various formations. Over 81,000 gallons of soap were used in the
operation; however, it {s unknown as to how much soap was lost.

Potential {mpacts-of long-term performance confirmation testing on ESF
design have not been addressed (see Comment 119).

The SCP. has not provided sufficient demonstration that fn situ waste
package testing will not be needed during site characterization to reduce
uncertainties associated with long term waste package performance
prediction for license application and closure. If such testing {s found
necessary, an analysis of the impact on ESF design {s not presented
(Question 58 and Comment 82).

Some of the ESF design criteria are not sufficiently justified. These
include:

(a) Sefsmic design basis (Comment 121);

(b) ES-1 drainage volume and long-term drainage relfability
(Comment 124, Question 27); and

(c) effect of liner removal at closure (Question 24)

The subsurface drifting and exploratfon planned {n the SCP have not Been
shown to be sufficient to yield the data needed for repository design and
site suftability demonstration at license application (Comment 35).

RECOMMENDATION

An accepiab1e baselined QA process should be used during Title 11 design.

The Title II design should ensure that the design process, which appears
to have overlooked key regulatory requirements and information about the

4-4. Lju'LL =-.



DRAFT

suitability of exploratory shaft locations during Title I design, is
adequate and that the number of shafts and their locations in the final

repository contribute to reduce uncertainty with respect to waste
isolation.

The DOE should evaluate existing technical data (e.g., geophysical,
geological) with respect to ESF locatfon decisions and criterfa; and, 1f
deemed necessary, the DOE should consider additional geological and
geophysical surface based tests in the vicinity of the exploratory shafts
to {nvestigate potentially adverse features and conditions.

The ESF Title I Design should present the basis for selected test

durat{ons, address the sufitability of established test durations and their
impact on the testing program.

The ESF.Title II Design should provide a complete conceptual layout of the
main test level and related test schedules. The layout and schedule
should account for the following:

(a) uncertainties {n the zones of influence calculations; (b) construction
and facilities operations; (c) contingencies for unsuitable test areas;
(d) drilling effects of USW G-4; (e) contingencies for tests that will
need to be running longer than planned; (f) effect of sequencing tests on
the overall license application and performance confirmation test
.programs; and (g) coupled interaction tests mentioned on page 8.3.2.1-14.

Basedon these considerations, the ESF Title Il design should recognize
the potential need for additional underground testing area and demonstrate
sufficient flexibility to accommodate 1ikely contingencies.
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: Section B.3.1.4.2 Inv:stfg}tion: Geologic Framework of the Yucca Mountain
Site
Sectfon 8.3.1.4.3 Investigatfon: Development of three-dimensional models of
. rock characteristics at the repository site.
Section B8.4.2.1 Rationale for planned testing

COMMENT 35

The program of drifting in.the north, combined with systematic drilling and
feature sampling drilling, appears unlikely to provide the 11thologic and
structural information necessary to adequately investigate potentially adverse
conditions at the site or {nsure that observations made and data collected will
be representative of conditions and processes throughout the repository block.
Also, 1t has not been demonstrated that the proposed site characterization plan
provides for a sufficient amount of underground drifting to collect data
necessary for designing the repository and analyzing repository performance.

BASTS

. Activities described 1n the SCP are not sufficient to resolve the concerns
expressed in KRC CDSCP comment 28. For axample, the response to NRC CDSCP
comment 28 on the ability of site characterization activities to
adequately characterize the site indicates that additional {nformation on
rock property values will be collected during the constructfon phase of
the repository. This response does not satisfy the requirements of 10 CFR
Part 60, 4n that Section 60.122(a)(2) requires that potentially adverse
conditions be adequately investigated during site characterization.

The response to CDSCP comment 100 has not demonstrated that the amount of
subsurface drifting and exploration planned {n the SCP would be sufficient
to yield the data needed for repository design at license application.

e Data collection activities appear to be heavily biased to the northern
.part of the repository and to non-welded to moderately welded tuffs, an
attribute that will lead to population densities that are highly skewed to
rock character{stics found in nonwelded to moderately welded tuffs {n the
northern part of the repository. For example, data collection 1n the
northern third of the repository will include 5 coreholes, 2 shafts, and 3
drifts, while in the southern third of the repository, data collection
w11l be largely restricted to several unsaturated zone test holes. Coring
in most holes will be continuous in nonwelded tuffs, but due to problems
in core recovery, densely welded tuffs are generally only to be spot
cored.

° Barton and Scott (1987), citing Spengler (R.W. Spengler, USGS, oral
communication, 1986), state that "The general depth at which abundant
Tithophysal cavities will be found can be interpolated from drillhole
data, but the exact depth, with the precisfon necessary for repository
construction cannot be predicted" (p. 12).

—
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DRAFT

The SCP {ndfcates that fracture and fault zone characteristics will be
determined in the ESF excavation (p. 8.4.2-26). However, the SCP also
indfcates that faults decrease in both offset and abundance northward
through Yucca Mountain (p. 1-119). For example, the Ghost Dance fault has
38 meters of vertical offset at the southeastern margin of the perimeter
drift and is unmeasureable at the northeastern boundary of the perimeter
drift (p. 1-128). A1l excavation assocfated with the ESF will take place
in the northern part of the repository where the number of faults and
amount of offset along faults do not appear to be representative of the
rest of the repository block.

Portions of two structural blocks, the Central block and the Abandoned
Wash block, appear to be included within the Conceptual Perimeter Drift
Boundary (CPDB). Excavations related to the ESF will test only the
Central block. The Central block contains a scarcity of
large-displacement faults and a un{form 5° to 10° eastward dip of beds
(USGS, 1584). The Abandoned Wash block {s characterized by many
north-northwest-striking faults and fractures with dips of beds of the
Central block steepening eastward into the Abandoned Wash block (USGS,
1984). Excavations {n the the Central block miy not provide
representative data on the characteristics of faults and fractures in the
Abandoned Wash block.

Planned drifting to the imbricate fault zone {s not sufficient to
characterize the full range of conditions to be expected in an imbricate
fault zone. Chapter 1 (p. 1-332) indfcates that the repository would be
bounded—on the east by the western edge of an imbricate fault zone and
Sectiom 8.3.1.4.2 states that the perimete~ drift is "l1imited" on {ts
eastern extent by structural features. Both citations suggest that the
main part of the imbricate fault zone {s east of the perimeter drift and
east of drifting related to the ESF. F{gqure 8.4.2-4 and other Figures and
statements in the text emphasize that drifting will occur to the imbricate
‘fault zone and not through that zone., Therefore, the character of
imbricate fault zones will not be tested across the full range of
conditions that may occur.

Section 8.4.2 states that boreholes are unsuited for a statistical
evaluation of fault and fracture characteristics and that studfes in long
drifts from the ESF will be used to collect data on the hydrologic and
geomechanical significance of faults and fractures that are belfeved to be
similar to those encountered in the southeastern part of the site.
However, Barton and Scott (1987) state that "The presence or detailed
character of faults {n any one part of the repository {s not predictable
from studies of any other part of the repository, particularly within the
older and non-exposed Topopah Spring Member of the Paintbrush Tuff (p. 4)"
suggesting that observations of fault and fracture characteristics 1in the
northern part of the repository cannot be extrapolated to other parts of
the repository.

SCP Section 8.4.2.1.6 (p. 8.4.2-32) states that "Discussed below are
options for obtaining the needed information for the Calico Hills unit and
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for the southern part of the repository, and factors that will be
considered in determining which approaches will be used.” However,

.options for obtaining information ‘for the southern part of the

repository’ are not explicitly addressed {n the sections following Section
8.4.2.1.6. ‘

1f additional drifting 1s not accounted for {n planning, a potentfally
sfgnificant disruption to characterization schedules may occur and

substantially reduce the ability of DOE to obtain information necessary
for licensing.

ReECOMMENDATION

Demonstrate that from a scientific perspective, the program of drifting in
the northern part of the repository combined with the systematic drilling
program and feature sampling program will provide the information
necessary to ensure that conditions and processes encountered are
representative of conditfons and processes throughout the s{te and that
potentially adverse conditions will ba adequately {nvestigated.

Demonstrate that the planned site character{zation will provide sufficient

data for designing the repository and analyzing the repository
performance.

Compare and evaluate the benef{ts and di{sadvantages between more extensive
dr{fting during site character{zatfon (including supplemental horizontal
core drilling) and the surface-based systematic drilling program with
respect-to the data derived and effects on repository performance. In
the event that additional drifting {s determined to be necessary by DOE,

SCP updates should discuss the bases that will be used to determine the
extent and direction of drifting.

REFERENCES

Barton, C.C., and Scott, R.B., 1987, Rationale for a cont{nuous map of geologic
features in the exploratory shaft and drifts: U.S. Geological Survey
Admin{strative Report, 15 p.

USGS, 1984, A summary of geologic studies through January 1, 1983, of a
potential high-level radicactive waste repository site at Yucca Mountain, Nye
County, Nevada: U.S. Geologfcal Survey Open-F{le Report 84-792, 103 p.

REVIEW GUIDES

3.3.2, 3.3.4, 3.2.4.2
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Section B.3.5.9 Issue resolution strategy for Issue 1.4:

Will the waste package meet the performance objective for
containment as required by 10 CFR 60.1137

Section B.3.5.10 Issue resclution strategy for Issue 1.5:

Wi11 the waste package and repository engineered barrier
systems meet the performance objective for radfonuclide
release rates as required by 10 CFR 60.113?

Section 7.4.5.2 Processes affecting waste package performance

Section 7.4.5.4 Yucea Mountain Project waste package system mode)
description

COMMENT B2

There 1s {nadequate discussion on how performance of the waste package may be
verified at the time of 1icense application.

BASIS

o

Section 7.4.5.4 discusses how the YMP plans to model the processes
affecting waste package performance (Sectfon 7.4.5.2) to resolve {ssues
2.2 and 1.4. These {issues are:

1. Issue 2.2 (Section B.3.5.4); Can the repository be designed,

: constructed, operated, closed, and decommissioned in a manner that
ensures the radiological safety of workers under normal operations as
required by 10 CFR 60.111, and 10 CFR Part 20?

2. Issue 1.4 (Section B.3.5.9); Wi{ll the waste package meet the
performance objective for containment as required by 10 CFR 60.113?

Sections 8.3.5.9 and 8.3.5.10 {nclude discussions of laboratory tests to
obtain information for waste package performance assessment models but no
discussion on how well the models represent what actually might happen 1n
the repository environment or how the models will be validated at
repository depth in the host rock environment. If in situ test data are
not obtained during site characterfzation, the needed information may not
be available at the time of 1icense application.

It 1s not clear how the large scale coupled effects of prolonged thermal,
radiation, and geochemical phenomena are planned to be investigated for
the waste package in the current test plan.

It is not clear how DOE plans to {nvestigate stress related effects for
container base metal as well as the weld-affected region after long-term
thermal and radfatfon exposure without large scale waste package tests
under repository conditions.

DOE has not demonstrated that the potential effect of the contafner
coming in contact with dissimilar metals, resulting in gaivanic corrosion,
can be sufficiently investigated without large scale waste package tests
under reposfitory conditions.
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- RECOMMENDATION

The SCP should be modified to include in situ waste package tests to obtain the
data needed to verify waste package performance at the time of license
application. Alternatively, DOE should demonstrate that the plan latd out in
the SCP {s sufficient to obtain the needed waste package behavior {nformation
to support the license application.

ey
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Section B.3.5.16 Issue Resolution Strategy for Issue 1.7, pages 8.3.5.16-1/10

COMMENT 119

The information presented 4n the SCP, Section B.3.5.16 -~ Performance
Confirmation Testing, {s {nsufficient to allow NRC staff to determine {f the
confirmation progran meets the requirements of 10 CFR 60 Subpart F.

BASIS

The SCP 4ndicates, in 1ts response to NRC CDSCP comment 103, that Section
8.3.5.16 has been revised to clearly define the phased volume of the DOE's
performance confirmation program. The SCP recognizes "that 10 CFR
60.140(b) requires that a performance conf{rmation program shall have been
started during site characterization" (p. 8.4.2-147). However, the staff
considers that the SCP does not adequately address NRC CDSCP comment 103.
The SCP does not provide sufficient details on confirmation of
geotechnical and design parameters, design testing and monitoring and
testing waste package required by 10 CFR 60, Subpart F. Potential {mpacts
of performance confirmation testing on ESF design have not been addressed.

Section 60.137 of 10 CFR Part 60 requires a performance confirmation
progran that meets the Subpart F requirements.

10 CFR 60.140(b) requires that the performance confirmation program shall
have bsen started during site character{zation.

The Annotated Outline for the SCP (DOE, 1987, page xi{{) states that one
of the objectives of the SCP is to provide details of the performance
confirmation testing program. This information {s needed to allow
evaluation of the effects of performance confirmation activities, in
particular, the ability of the natural and engineered barriers of the
repository system to meet the performance objectives.

The USNRC Generic Technical Positfon on In S{tu Testing During Site
Characterization for High-Level Nuclear Waste Repositories, Section 5.6
states that "DOE should {dentify in {ts test plan which tests will be
completed at the time of construction authorization application, and which
tests and Jong-term monitoring activities will continue after that.”

It 1s not clear 1f the laboratory tests of intact rock mechanical
properties under various environmental conditions (see Section
8.3.1.15.1.3.2) would be continued during performance confirmation.
Although Blacic et al. (1986) has reported strength changes in intact tuff
as a result of exposure to repository conditions over time, further
quantificatfon of these effects during performance confirmation may be
necessary.

No testing 1s described in the SCP to verify by direct observation the
behavior of the waste package and waste package environment under
repository conditfons.
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"RECOMMENDATION

The SCP updates should demonstrate that the performance confirmation program
meets the requirements of 10 CFR 60 subpart F.

REFERENCES
10 CFR 60.

DOE's Annotated outline for the Site Characterization Plan, Rev. 1, 1987.

USNRC Generic Technical Position on In Situ Testing During Site
Characterization of High-Level Waste Repository.

J. D. Blacic, D. 7. Vaniman, D. L. Bish, C. J. Duffy and R. C. Gooley, “Effects
of Long-term Exposure of Tuffs to High-Level Nuclear Waste Repository
Conditions: Final Report,” Los Alamos, 1986.
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Section B.4.2.1.2 Principal data needed for preclosure performance evaluations
and design = Data needed for underground facility design,
pages B.4.2-14/15

COMMENT 121

Seismic dosign criterfa for the ESF are not sufficiently described in the SCP.
BASIS

® The implicit assumption appears to be that the jJointed rock mass in which
the shafts are to be constructed will exhibit continuum behavior 4n the
modified local stress field around the shaft. Effects such as local slip
or separation on joint surfaces are not taken into account.

The analysis of dynamic interact{on of the peripheral rock mass with the
shaft 1iner assumes continuous deformation of the rock. Under the
conditions of dynamic loading imposed on the medium, it {s possible that
rock deformation will be discontinuous, resulting in highly localized
loading of the shaft liner.

°© The ground motions which are to be the basis for shaft design and
performance assessment are stated {n terms of probable bounds on the
orthogonal components of peak acceleration and peak velocity which may be
induced by earthquakes and UNE's. However, seismic loading results in
cyclicToading of the rock mass. Experiments on jointed rock show that ft
i{s the number of excursions of dynamic loading into the plastic range of
joint deformation which determines the performance of the joint (Brown and
Hudson, 1974). A particular effect {s that joint peak-residual behavior

- 1s modified. Further, tuff-1ike materials demonstrate strength loss under

dynamic loading. Both effects ({.e. shear strength reduction of joints
and reduction of materfal strength) are analogous to fatigue of metals
under cyclic loading. These observations suggest that the design basis
motions should be prescribed in terms of full time histories of
acceleration and velocity, and not merely the peak ground motions.
(Lemos, 1987).

RECOMMENDATION

The seismic design basis for the exploratory shaft fac{lity should be clar{fied
in SCP updates.

' REFERENCES

E. T. Brown, and J. A. Hudson 1974, "Fatigue failure characteristics of some
models of jointed rock," Earthquake Eng. and Struct. Dyn., 2, 379-386.

J. Lemos, 1987, "A Distinct Element Model for Dynamic Analysis of Jointed Rock
with Application to Dam Foundatfons and Fault Motion," Ph.D. Thesis,

University of Minnesota, June 1987.
DRAFT
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‘Section 8.4.3.2.1.1 Water inf{ltration from the surface, (3)

Witer accumulation 4n the exploratory shaft, pages
8.4.3-10/11
COMMENT 124

The discussion of the potential causes for a reduction {n the drainage capacity
of the shaft bottom does not include certafn plausible mechanisms.

" BASIS

° Of several possible ways in which the sump drainage could be rendered

{neffective, si{1ting 1s the only mechanism addressed (Fernandez et al,
1988). Dissolution and remineralization effects are not mentioned.
Omitted from consideration are thermal, mechanical, and geochemical
effects (e.g., p. 8.4.3-58: Geochemical changes).

Permeability tests on fractured tuff suggest a high risk of rapidly
reducing permeability during fiow tests as a result of precipitation
(e.g., Lin and Dafly, 1984, as summarized {n SCP section 7.4.1.5).

RECOMMENDATION

SCP updates should include a broader range of scenarios that could affect
drafnage. - '

REFERENCES —

W. Lin, and W. Dafly, 1984, "Transport Properties of Topopah Spring Tuff,"
UCRL-53602, Lawrence Livermore National Laboratory, Livermore, Cali{fornia.

J. A. Fernandez, T. H. Hinkebein, and J. B. Case, 1988, "Selected Analyses to
Evaluate the Effect of the Exploratory Shafts on Repository Performance at
Yucca Mountain,” SANDBB-0548, Sandia National Laboratories, Albuguerque, NM.
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Sectfon Design Acceptability Analysis, Chapter 3: Axsessment of

Alternative Shift Locations

COMMENT 127

The process used to integrate all available technical d2%ta into decisions
regarding shaft location appears to have been {nadequate because an apparent
lack of datas integration raised concerns about the suitability of shaft
Tocations and about a process that has resulted in a possible violation of the
criterfa specified in the Design Acceptability Analysis (DAA) for set-back
distances from faults.

BASIS

The Design Acceptability Analysis cites Bertram (1984) as the basis for
decisions regarding shaft set-back distance from faults and concludes that

*...a11 five shaft locations are more than 100 feet from the nearest
faults and this factor {s nondiscriminating..." (DAA, p. 3-7). The DAA
states that "Thus, consideration {n this report of fault locations as a
surrogate for performance essentially adopts the use of the same
characteristic by Bertram" and "Because Bertram (1984) excluded all areas
within 100 feet of faults, all five alternative locations compared by
Bertram are in an acceptable zone" (DAA, pgs. 2-26, 2-29). However, the.
Bertram (1584) report, while publishing the results of siting act1vities
conducted in early 1982, does not include the results of recommended
activities to determine the presence of potentially adverse structures
near the- shaft locatfons. Therefore, the Bertram (1984) report does not
support” the conclusion made 1n the DAA regarding faulting as a factor in
shaft location.

The activities of DOE's shaft related Technical Integration Group
conducted in 1982, and reported on by Bertram in 1984, made several
recommendations regarding geologfc mapping and geophysical evaluations in
the vicinity of the preferred shaft locations. Some of the recommended
mapping and evaluvation was carried-out in the two years (1982-1984)
preceeding publication of the Bertram (1984) report, however, there s no
indication 1n e{ther Bertram (1584) or a subsequent report on shaft
location by Gnirk and others (1988) that the results of the geologic
mapping and geophysical surveys were ever {ntegrated into the decisfon on
shaft location,

In 1987, 4n response to concerns raised by the NRC staff, the locations of
the exploratory shafts were moved from the center of Coyote Wash to the
1ock slope that bounds the wash to the north (Gnirk and others, 1988).
There 1s no indication that data other than that presented {n the outdated
Bertram (1984) report was used in the decision-making process that led to
the determination of the new locations.

In 1982, the NNWSI Technical Integration Group (TIG) recommended that the

sites of the shafts be re-evaluated should the recommended sites contain
surface joint densities significantly higher than other sites. The SCP
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indicates that scientific criterfa were used so that the exploratory shaft
would not be constructed in areas of fractures associated with structural
features (8.4.2-155). The area near the present sites on the northern
slope of the wash {s said to contain “fracture sets ...so intense that
they are essentially breccias...” (Dixon to Vieth, 1982). Based on the
recommendations made in 1982, a re-evaluation of the recommended site
should have been conducted to determine the significance of the fracturing
near the sites selected ¢n 1987. While the DAA refers to the Dixon to
Vieth letter and suggests that the mapping "tends to support the data set
used in the original selection..." (p. 1.6-8), there {s no indication that

the site selection process included a detailed analysis of these fracture
data.

The TIG also recommended that a geophysical evaluation be made in the
washes near Yucca Mountain to explore for structures not exposed at the
surface. Many of the geophysical surveys (most are regional studies)
cited in the Gnirk and others' (1988) report as addressing the TIG
recommendation were completed after the final decision on shaft locatfons
was made (August, 1982). In addition, there {s no indicatfon that the
resuits of resistivity surveys suggesting the presence of a2 fault at the
current shaft locations (Smith and Ross, 1982) were considered in the
selection of the site.

There 1s no indication that the results of the geologic mapping, showing a
high degree of fracturing present in rocks near the present shafts sites,
were {ntegrated and assessed with the results of the 1982, geophysical
survey that suggests the possible presence of a fault in the vicinity of
the mapped breccias.

RECOMMENDATION

DOE should reconsider whether the design process, which appears to have
overlooked key information about the suitability of exploratory shaft
locatfons, 1s adequate to assure that the shafts will not adversely {impact
waste isolation.

DOE should address apparent conflicts between the design criteria
specified ({.e., set-back of 100 feet from faults) in Bertram (1984) and
Gnirk and others (1988) and the presence of a possible fault near the
exploratory shafts as suggested by the geophysical testing (Smith and
Ross, 1982).

The present shaft locations should be re-evaluated based on an assessment
of available technical data.

Consider conducting further tests (e.g., geophysical testing and
trenching) in the vicinity of the proposed shafts to verify features and

conditions that exist in that area.
DRAFI
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3.3.4, 3.3.23
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TOvvINT 128

Zeveral 2pplicatle 10 CFR 60 requirements have not been considered in
evaivasing the azceptedbility of ESF Title ] design.

EASIS

Tre DA Vists iy two (52) 10 CFR 60 requirements that are considered in
I5F Title 1 Design Azceptability Aralysis (DAA). This 1ist of (52)
requirerents coes nct include all applicable 10 CFR 60 requirements. The

Ycllowing requirements are missing from the 11st and are not considered in
the DAA:

C.17 Conzenss of Site Characterization Plan

The EST will be vsed to cbtain information called for by (a) the SCP, (b)
the wastie packzge program, and (c) the repository design. ' As such, this
recuirerent ceolc sotentially affect ESF requirements.

€C.25(a) UpZeting of Application and Environmental Report

This seztdfon recuires various applications (e.g., license application) to
be 25 ccmplete &5 possible in Tight of {nformition that {s reasonadbly
avzilzble a2t the time of docketing. This requirement {s appliicable to ESF
desicn because 1t provides guicance regarding scope and possible
sequenting of zctivities.

€0.113(@)(2) Performance of Particular Barrfers After Permanent Closure -
Geolesic Setting

This resulaticn {s applicable because the ESF design could impact the
Jocaiicn of the disturbed 20ne boundary.

£0.1323(5)(2) Performance of Particular Barriers After Permanent Closure

These reguirements are 2ppliceble to the ESF design, as the ESF design
should allow gzihering of information necessary to evaluate factors which
bear upon:

- the time during which the thermal pulse {s dominated by decay
heat from the fission products

geochemizal characteristics of the host rock

scurces of uncertainty in predicting the performance of the
geologic repesitory

60.122 Siting Criteria

This requiremert {s applicable, as {t provides detailed descriptions of
the information which must be obtained (largely in ESF) to assess the
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tdeovacy of the site and to assess other adverse conditfons., In
sacticular, €3.222(c)()) deposes a design criterfor on the location of
undergreund accesses.

€2.121(2) Grmera) Drsign Criteria fcr the Geologic Repository Operations
Ares = Radiclogical Protection

Teds resuireTent 43 a:3licadble bezavuse 4t imposes reguirezernts con all
cemosnents ©f the vertilation systems, not Just mecharical eguipment.
DIz's statement that "Corfpliance with the specified criterfa s a function
of ecuipment design and operational procedures, which {mposes future
requirements on equipment and operation, but not on the ESF permanent
components™ (Attachment I, p. 32) s too narrow. See, also, Attachment J
(T33's Merters' Statenent, filed by D. Michlewicz).

Rlsz, 20TFRED.IB(C)(4) requires cocrdiration of subsurface excavation with
the geclosic operation area cesign ard construction. As currently
piannecd, ESF shafts and crifts wil) be part of ventilation system for the
Tepdsitery.

EC.333(8)(L)(19) General Design Criteria for the Geologic Repository
D;eraiions Area = Emergency Lapadility

See Aitachment H, p. 7. (705 repecrt)

EC.!Z)(S)(E) Gerev2) Design Criterda fecr the Geologic Repository
Creraziors Area = Instrumerntazicn an2 (ontrol Systems

This requirerent 1s appiicable, because 4t could fmpact ESF design by
rezuiring allowances for fnstrumertztion and corntrol systems.

€0.3131(5)(3C) Genera] Design Criterfa for the Geologic Repository
Coerations Area = Shaft Conveyances Used in Racfoactive Waste Handling

1f racdioactive wastes are 1o be placed in the ESF, then this requirement
is applicadle.

6C.134 Desigr of Seals for Shafts and Boreholes

This reguirement 43 applicable, because 1t provides design guidance
velative to future sealing requirements, The SCP recognizes the relevance
of this requirement in Section 8.3.3 (see, for example, p. 8.3.3.2-52,
Table B.3.3.2-9b).

£0.143 #onitoring and Testing Waste Packages

This requirement 4s 2pplicable for the same reasons that 60.131(b)(10) s
2pplicable - namely, that 10 CFR 60.74 requires flexibility {n testing.

DRAFT
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Dzs1§n criteria cerrespording to the applicable 10 CFR 60 requiréﬁents, not
censsleves 4n she DAL, sholicd be developed and used for the Title 11 design.

RITERINTE

Luge, Mo, et al., Tezhrica) Oversight Group for U.S. DDE OCRwM, Office of
Fazilicdes Sitirg arg Develcopment. Apxolicability of 10 CFR Part €0
Recuire=erts t25 tne Yuscs Meurtain Exnlor2tory Shaft Facility (lechrical
Ove-s‘cht Grous hezsrt), Decexder 1958,

f
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Covvzn~T 129

Various appendices of the DAA and the YMP ESF TiTLE 1 Design Report do not
cersicer the applicability of 10 CFR 60 requirements to the ESF Title 1 design
ir a4 consistent manner,

ELIIs

b The following fs a 14stinp of sources that {temize applicability of 10 CFR
£J requirements tc ESF design {n an {nconsistent manner:

A. Yucca Vountafn Profect Exploratory Shaft Facility, Title I Design - Volume
], Narrative Report

Section 7.2 of this report 1s entitled "Repository Licensing Requirements
Arrlicable tc the ESE" and gives a "14st of repository licensing
resuirements thit are considered applicable to the design of the ESF" (p.
7-2).

E.  Roplicability cf 10 CFR Part €D Requirements to the Yucca Mountain
Exglorstery Shaft Facility (Technical Oversight Group Report) - Attachment
1 (705 Conzlusions)

Attachrent 1 documents, in the form of a table, the consensus reached by
TO3 mexbers "regarcing Part 60 applicability" (p. 3).

L. Appidcabilfty of 10 CFR Part 60 Requirements to the Yucca Mountain
txploratory Snaft Facility (Techrical Oversight Group Report) - Attachment
H (Expanded TRG Rationales for Applicability)

ttachmert H provides “ratfonales for applicability proviced in the'TRG
Reoort, reflecting the discussions that took place at the TRG review
meezings” (p. 3).

D. Review Record Memorandum - Exploratory Shaft Facility (ESF) Title 1 Design
Arplicability Anzlysis and Comparative Evaluatfon of Alternative ESF
Locations, Volume 2, Appendix I, Supporting Documentation for Design
Acceptability Analysis

Appendix 1 contains the following four sub-appendices, each of which 1{st
A0 LFR 60 requirements:

-1 Association of SDRD Functional Requirements with Relevant 10
CFR 60 Requirements

I-2 Association of Supplemental SDRD Informatfon with Relevant 10
CFR 60 Requirements

I1-3 ESF-Applicable Criteria Related to 10 CFR 60 Requirements for
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NRT Concerns 1, 2, 3
J-&4 ZSF Criteria Addressed 4n Title 1 SDRD

FECIMNIITATION

ot

The <roonsistencies and drzonpleteness fdentified 4n this comment should be
reszoves in the Title 31 cesign.

DRAFT
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oI 23D

Dut ¢f the fifty=-2wo (52) 10 CFR 60 requirements considered applicable to ESF
oexizn by the [3F 4n reviewing the acceptability of Title I design, the DAA
fccuses on only 22 requirements that belong to the three areas specifically
outiined by NRC. Dther requirements (e.g., retrievability, preclosure
raZiclcpical safety, perfc-mance confirmation, and QA program) are said to be
nuatitatively evaluzted (see p. 2-1, sezond paragraph). The approach acdopied
in the DAA rafses questfons about completeness and rigor of the design
acceztadilfty analysis, as cetailed design criteria were not developed for all
azslizable requirements.

BLYIS

® The DAA tas considered only 52 requirements from the applicable 10 CFR 60
vesuireme-ts 2 st24e2 in DAA comment number ); the DAA did not consider
271 2pz11cabie 10 CFR 6D requirements 4n evaluating the acceptability of
ESF Title'1 design.

e Cr. page 2-1 of the DA, 1t {3 stated that out of the 52 requirements
considered applicsbie tc ESF Title ] design ™30 requirements were outside
. the scope of this Technical Assessment Review and, hence, were not
ccnsicered further., These requirements addressed the areas of preclosure
ridiclogical safety, retrievability, types of tests to be conducted during
performance confirmation, the QA program, and procedural requirements.”
These 3D regquirerernss are &s follows:

g 60.15(d) (&) 60.133(e)(1)
60.16 60.133(g)
£0.23(c)(1)(54)(E) 60.140(b)
60.72(a) 60.140(c)
60.72(b) 60.141(a)
60.111(a) 60.141(b)
60.221(b)(1) 60.141(c)
60.111(b)(3) 60.141(d)
60.131(b)(1) 60.141(e)
60.131(b)(2) 60.142(a)
60.131(b)(3) 60.142(b)
60.131(b)(4)(1) 60.142(c)
60.131(b)(6; 60.142(d)
60.131(b)(9 60.151
60.133(c) 60.152

e Quali<ative evaluation of the above 1isted 30 requirements does not ensure
tha¢ they have been adequitely considerea because detafled design criteria
were not developed in evaluating 4f those requirements were consfdered 1n
ESF Title 1 design.

° Some of these requirements are potentially important {n evaluating the
acceptability of the Title 1 design. Examples follow.
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£2.13(c) (&) =~ As peinted out in the ESF Title 1 summary report, this
reculresent impeses conssradints on the design of the ESF {n order to limit
aZverse effects on the long-term performance of the repssitory” (p. 7-3).
£s pointed cut in Astazhment 1 of the TOG report, this requirement 31so
calls for "the ESF to be coordinated with the geologic repository
operatfons area" (p. 4).

£0.11] - ESF shzlicd be designed to meet the twe performance otjectives of
<~{s requirement because the ESF will be incorporated into the geologic
repository operiations area and, for example, "this potentfal use dictates
that the drift stability be desfgned to meet repository requirements for
the operational and retrieval 1ife of the repository." As pointed out by
Attachment 1 of the TOG report, “the ESF may contribute to waste retrieval
by conveying ventilztion supply air to the retrieval area. Therefore, the
design, construction, and operation of the ESF must bear in mind {ts later
vedliny" (p. 26).

60.33:(b) - Eecauvse the ESF 4s intended to become part of the operating
repository 1f the site {s found suitable, §t should be determined if any
of the struciures, systems or components could potentially impact .
radioiogical safety (see p. 7-5 of the ESF Ti{tle I Design summary report).
Attazhment 1 of the TOS report recognizes that at least some subparts

[(3), (2), (3), (&)(4), (6) anc (9)] of this paragraph impose requirements
or. the ESF (see pp. 35-37 ancd 39).

E0.31L0(%) 2-2(c), €D.14), €0.142 -~ These sections impose reguirements on
the ESF. The £ESF nust be cesigred to accommocate performance confirmation
testing (see attachment 1, pages 49 and 54 of the TOG report).

F2COVVINZATION

The SDRD used in Title 11 design should consider all applicable 10 CFR 60
requirements. :

REFERENCES

lugo, M., et 2al., Technical Oversight Group for U.S. DOE OCRWM, Office of
Facil4ties Siting and Development. - Applicability of 10 CFR Part 60
Reouirements to the Yuzca Mountadn Exploratory Shaft Facility (Technical
Oversicht Group Keport). December 1988,

¥MacDougall, Hugh R., Leo W. Scully, and Joe R, Tillerson (Compilers). Site
Characteriza<ion Plan Conceptuad Design Re=port: Volume 1, Chapters 1-3,
Sandia Nationa) Laboratories, SANDB4-2641. September 19&7.

U.S. Department of Energy, Nevada Operations Office. Yucca Mountain Project
Exploratory Shaft Facilisy Title 1 Desion Summary Report. YNMP/BE-20,
D301-D206, 1988.
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Ore tf 2te Ley steps 4n the DIA process wis to review the adequacy of data used
{r. Ti2ie 1 cesiza. 1t ajpears that the DAA does not reasonably acddress this
Sti7.

Ea:lt

® £ tisic step 1n eviluating the adequacy of the dita should have been to
fcentify what cita were isec in the Title ] design. The DAA focuses
atsenticn only on reviewing supporting documents {n Sectfon B.4 of the
SCP. This rafses concerns about the relevance of the documents reviewed
in Section 2.4 of the DAA. For example, 1t ¢3 not clear why the following
T421e 1 design cosuments were not reviewed:

(1) “"Free Field Load Calzulations for ESF Drifts,™ 1588, by B. L.
Etgariner, manuscript cated 9/30/88;

(2) "Desiszn ofLthfx Liner,™ 19EB, by H. Gleser, Fen{x and Scission,
FS=-CA-000¢;

(3) "Pretiminary S:abilicy Anziysis for the Exploratery Shaft,” 1954, by
W. Hustrulic, Cortractcr Repsrt for Sandfa National Laboratories,
SANDE3-70E89;

(i) "Sedsziz Desigr Anzlysis," 1SEEa, by M. J. Vrugala, Fenix and Scisson,
T1-5T-0223; and

(5) "P{1lar Stability Analysis, " 1988b, by M. J. Mrugala, Fenix and
: Scisson, Ti-S7-D034.

e The DAA 4ncluces a review of RIB Version 3.001, however, it {s not clear
to what extent parameter ranges have been {ncluced in the RIB. The ESF
Title 1 design summary report does not discuss ranges for any parameters.

® The ESF Title 1 design references only the RIB values, but numerous
paramaters used in the design are not included in the RIB.

e Although 4t 1s evident that the adequacy of the RIB dita was reviewed,
there s no {ncdication that other relevant design data were reviewed as
part of the DAA. The following are examples:

3. In-situ ground stresses are given on p. 2-9. The vertical
stress is szid to be derived from the product of the unit weight
of reck and the deptih at which the stress 1s required. Because
not 211 rock units have the same unit weight, 1t 1s not clear
how the vertical stress s determined or how the stress
components conform to RIB Version 3.001.
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2. Seiszic design considerations are discussed on p. 2-10 and in
Tables 2-6 and 2-7. A)1 of the seismic design components are
nct discussed §n the RIB.

3. Design tasis events are ciscussed in Section 5.2.4 of the ESF
Title 1 design. The events address important design
cersideraticns, such as flood potentfal (p. 5-4). It s not
ciear that any of these desdign basis events are covered by the
R1B. The DAA reviews of RIB Versfon 3.001 did not cover
rescorclegical dita because they were not ¥primary information
'5'2'353)‘° subjects of this technfcal assessment review" (p.

Some of the docurerts reviewed as part of the DAA Section 2.4 used RIB
Version 1.00) (see, for example, Baver et al., 1988). Other documents
weve writien pricr tc ¢he development of the RIB. In both cases, it §s not
clsar how the gits used relates to data used in Title ]I design.

Irtroduction of data through documents referenced {n SCP Section B.4
cexplicates the azceptability analysis and understanding because some
documents use RIE 3.C0)1 and others use RIB 1.001, ant sti1) others use no
RI1B values 2t all. For example, Bauver et al. (1988) use RIB Version 1.001
and give an ardfent temperiture of 31°C at the main test level. Appencix
B-2 of the Title 1 design uses RIB Versfon 3.001 and indicates an ambient
temperature 2t the main test level of 1B8°C. .

Review of docu-ents 4n Appendix 1-6 §s not consistent., Some reviewers

simply provioed sum=maries of documents (see, for example, the review of
Arpendix B-2 of the ESF Title 1 Design Summary Report) without critica)
evaluazion of the appropriateness of cata, approach, etc.

As pzinted out on p. C.6-4D, comparison of the RIB to EA and/or SCP da2ta
does not necesszrily assure reasonableness because, {n many cases, data
are Cerived from the same source.

There 43 14ttle, 4f any, 4ndication of how the documents reviewed for
Sectfon 2.4 were used in Title 1 design (1.e., what conclusion do they
support, what decision they affect, etc.). Table 2.4-2 1s a summary of
DAA Rersorableness Reviews and includes a heading entitled "Use of
Analysis {n Title 1 Evaluation". However, sntries under this heading
relate almost exclusively to use In SCP Sectfon 8.4,

RECOMMENDATIONS

The Title 11 desicn should be based on a complete set of appropriate data
which {ndfcate to designers the expected ranges, not just average values.
It should be clarified 41 a11 ESF design data are contained in the RIB or
additional desfon data are given 4n other documents fncluding, for
example, the SEFDS (Site Engineering Properties Data Base).
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£ Tre DOE stould explain the differences between end uses of the RIB and
' 370

alta'se
’

RecomenZizicns of document reviewers presented in the DAA should be
corsidered fcr Title 11 design. In particular, the following
recormendation (for one document) should be applied to most, if not all,
suzoerting desuments:  "The obJectives and use of the analyses shsuld be
ciarified 4f usec to support Title 11 design. The sections discussion of
the results of the analyses should be ¢xpanded and foczused on design
consicerazicns” (p. 1.6-2).

» A censistent set of coordinate axes should be used to avoid confusion over
Teft- ;nd right~handed axes. (See, for example, Appendix B-4 of Title ]
cesisr). ‘ :

RITERINCES ' R
Bauver, S. J., L. &. Costin and J. F. Holland., "Preliminary Analyses in Support
cf In Si{tu Thermomeshznical Investigations," Sandfa National Laboratory,
SARO22-27E5, December 1925,

Ehcarirer, B. L. "Free Ffeld Load Calculations for ESF Drifts,™
Tanussrips catec S/3C/E5.
- Bleser, H. "Desicn of Shaft Liner," Fenix and Scission, FS-CA-0004, 1988.

Ruseralid, W. "Prelirinzry Stability Analysis for the Exploratory Shaft,"
Censraztor Report, Sandia Netional Laboratories, SANOB3-7069, 1984.

Frugala, M. J. "Seismic Design Analysis,” Fenix and Scisson, TI-ST-0053,
16Eka. )

~Mrugela, M. J. "Pillar Stability Analysis,”" Fenix and Scisson, TI-ST-D054,
J1988b.
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Tre vecufrements of 10 CFR 60.2)(e)(1)(44)(D) [4.e., consideration of major
Tesig” features], §r pzrifcular, tave rot been 2desuately 2¢dressed in
eva..1zing the accepizSiidty of ESF Title 1 design.

Tatct

® lr cornsicering the resuirement cf 10 CFR 60.21 (c)(1)(41)(D) DIE has
Tizmited the antiysis primarily to cormparative evaluation of five

alternitive ESF locatfons. Comparative evaluation of alternatives to the

r2jor design features could include evaluations of such alternatives as

ruoer of man-mede openings; comparison of the alternatives of drilling

tn2 blasting excaveticn method and mechanical excavation method; and

gomp:rative evaluation of the several possible layouts for main test
evel,

° Cecnzlusion (No. 1) on p. &-6 of Appendix J states that "Differences among
the alternative shaft locations for currently expected conditions are not

signiffzant to wiste 1solatfon. This 4s because all the locations are

expected tc have concitfons that would allow regulatory requirements to be
re: by wide mzrcins.” The evidence for this conclusion s not convincing,

2s the supperting 2m2lyses are besed larcely on assumptions of vertical

matrix flow, 2verace fluxes, ambient conditions, etc., which are not shown

20 lead to conservetiive conclusions with respect tv waste {solation.

b A*:erdix J {nzludes cdiscussion that incicates that the northeast part of
rne repository his the poorest waste isolation performance and, therefore.

requires charzcterization., Appendix J does not provide convincfng

zrsuTents that frdiczte thae a shaft at the present location 1s the only

p:ssibie way to chiracterize this area.

hd Conclusion (No. 3) on p. 4-6 of Appendix J states that "The presence of a
shaft at any of the locations s not expected to affect significantly the

weste {solation capability of a repository.® This conclusion, derived
from Sectfon 3, is questioradle, as topography, which was addressed for
Conclusion (No. 1), w2s not considered in Section 3. In addition, the

lozatfon of the shaft with respect to emplaced waste was not evaluated in

the contex: of fracture flow.

° The anomaly near the ESF, shown on SCP Figure 1-40, does not appear to
have been considered in evaluating the requirements of 10 CFR

60.21(<)(1)(11)(D).

© In the analysis by Nimfck et al. (1988), the data from borehole USW G-4
along with four other boreholes were used to evaluzte representativeness
of the ESF location. Only one out of seven categorfes of data from USW
G-4 was determined to be representative; others were determined to be
inconclusive or non-representative.
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;‘ £ turfaze u,lif /subsicdence {nduced by waste emplacement surrounding the
-+« shafas has not been sufficfently considered.

. ® Elozkige of staft sump crainage by geschemical changes (SCP page B.4.3-58)
' coes not arpedr 10 have been explicitly considered.

FESOMMENTLTION

The T4tle 1] desigr sheuld be expanded to fully address the 10 CFR 60.21
requirements. '

REFERENTES
a6 CFR E0.21
Nimick, F. B., L. E. Shecard, and T. E. Blejwas, 1988, Preliminary Evaluation

of tbhe Exploratcry Sha?i Hepresentativeness for the NNWS! Project, Draft,
SANC3E=1EES, Sancia Nitional Laboratories, Albuquerque, K. Mex.

Beall, G. K., 19EL. Reccx=enca<sdon for a Second Access for the Yuccz Mountain
E)s1cr::ory Shaft Fas 111.), SANDE4-1261, Slndia National Laboratories,
Albuzuergue, A, Mex.
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"To exazine the thoroughness of the DAA, the NRC staff has reviewed the adequacy
tf cre of the cotuments vsed in Title 1 design, as an example. The cocument
setected by the staff was Arpendix B.4 of ESF Title I design report, "Free
Field Seismic Loac Calculations for ESF Drifts.® This document was not
reviewed by the TAR teaxm. This appendix has errors and raises concerns as to
agiter the calculatdons were checked.

‘pitis

"As an example on page 4 of the Appendix:

(2) 1In Seztion &, for €=3D°, Comdination 1, Case 2, o
ow‘1]=5.69 (not 4.69).

(2) 1In Secticn 4, for 0=30°, Combination 2, Case 2, H, =1.10/2.34
(rot 1.10/2.64), = D.47 (not 0.42).

Related boundary siresses are
and 0.£9).

crown'D‘A"

°crown'5'92 and ow‘1]=0.96 (not 6.81

ang cn page 5 of the Appendix:

Ir the conclusions, the combination exp#ession should be 1.0 Sv + 0.4(P <+
SH). not-1.0 Sv - D.&(P + SH). )

RECOVVMENDATION

The design conirol process for the Title 11 design should assure that
£alculations for the ESF Title 1l design are thoroughly checked.
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yﬁ‘ﬁtibn 8.3.3.1 Overview of the Sexl Pfogrtm (p. 8;3.3.1-1. second paragraph)

QUESTION 24

Uhlt is the Justification for conc1ud1ng that the shaft liner does not provide
' structural support for the formation and that the removal of the liner does not
"significantly modify the permeability?

BASIS e T T .

No specific analysis of the effect of liner removal has been found {n SCP

Section 8.4.3.2.3, referenced in response to CDSCP point paper comment
number 66.

In response to COSCP comment number 66, the SCP states that the shaft
liner does not provide structural support for the formation. In view of
this SCP statement, the purpose of a 1iner is not clear.

According to p. B.3.3.1-1, last sentence of second paragraph, "Because the
1iner does not provide structural support for the formation, removal of
the l1iner {s not expected to cause significant additional stress
redistribution or to significantly mod{fy the permeabflity.™ This
statement {s contradicted by several shaft analysis summaries in Section
8.4.3.2.3.1, which indicate a high probability of stress/deformation
1nteractions (in particu1ar B.4.3.2.3.1, Items 2 and 3). None of these
account’ for concrete, rock bolt and rock deterioration over a period of
nearly 100 years.

In Section 8.4.3.2.3 it 4s stated that “the MPZ model implicitly includes
the effect of liner removal." (p. 8.4.3-26). The MPZ (modified
permeability zone) model discussed {s that presented by Case and Kelsall
(1987). 1In developing this model, no liner was assumed to be present and
no thermal, time, or three-dimensional effects were considered. If the
rock or Iining exhibits time~dependent behavior, or {f thermal loading s
exper{enced, or {f the 1iner {s installed near the face of an advancing
shaft, then the 1iner will be stressed and will provide some support to
the surrounding rock. It 1s not obvious, therefore, that the MPZ model
adequately accounts for liner removal.

The supporting reference (Fernandez et al, 1988) does not provide an
analysis to Justify the conclusion that the shaft 1iner removal at closure
1s not expected to cause stress redistribution, and implies that a
supporting fgnction may be required (e.g. Fernandez et al, 1988, Sections
8.1.1, 8.1.3).

Cumulative displacement and convergence rate 1imitations {mposed by other

SCP sections (in particular Tables 8.3.2.4-1/2/5/8) recognize the
potential for rock movements sufficient to stress the shaft liners.

@E"ﬁi Ary
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< RECOMMENDATION

| It {s. recommended that analyses be provided {n SCP updates in support of the
. statement that shaft Yiner removal is not expected to cause additional stress
- redistribution or significant permeability changes.

REFERENCES

J. A. Fernandez, T. E. Hinkebein, and J. B. Case, “Selected Analyses to
Evaluate the Effect of the Exploratory Shafts on Repository Performance at

Yugca Mountain,"™ SANDBS5-0598. Sand{a National Laboratories, Albuquerque, NM,
1988 .

J. B. Case, and P. C. Kelsall, "Modificatfon of Rock Mass Permeability in the
Zone Surrounding a Shaft in Frncturad Welded Tuff," SAND 86-7001, Sandia
National Laboratories, Albuquerque, NH 1987.
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:? Section B.3.3.2-2 Issue Resolution strategy for Issue 1.12, Table 8.3.3.2-2
General Design constraints passed to Issue 1.11,
' ) configuration of underground facilities (post-closure) for

major repository features from sealing program, page
8.3.3.2-13.

QUESTION 27

Does ES-1 have 150 m3 water storage capacity at base of shaft for attaining the
“tentative design goal {dentified on p. 8.3.3.2-13?

BASIS

. The height required to accommodate 150 u3 of water, assuming a 12-foot

{nternal diameter and backfill porosity of 0.3, would be 155 feet. Figure
B.4.2-27 {ndicates a depth below repository level of less than 155 feet.

ES-1 (Title I design (Figure 8.4.2-33)) has only a 50-foot depth below the
main test level.

RECOMMENDATION

The means for attaining a tentative design goal of 150 m3 of water storage

capacity at base of shaft assuming backfill porosity of 0.3 should be presented
in the SCP updates. '

- . ."-.' ':.
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~S-:t1on 8.4.2.3.1 Exploratory shaft facility testing operations, layout

constraints, and zones of influence, pages 8.4.2-93/147

| gussfmu £8

How does the ESF design described in the SCP provide the flexibility to

accomodate in situ testing of waste packages, should {t be considered desirable
or necessary by DOE?

BASIS

10 CFR 60.140 (b) requires that the performance confirmation be started
during site characterization.

There is inadequate discussion on how performance of the waste package may
be verified at the time of license application (See WP Com. )

Impact of potential need for in situ waste package testing on ESF design
has not been presented in the SCP.

Other similar projects have proposed tests {ncluding prototypical

radfoactive waste packages in the waste package environment to collect
needed data. .

The SCP has not-demonstrated that in-sftu data on waste package
interaction with the host rock under repository conditions {nvolving
coupled hydrological-mechanical=thermal-geochemical-radiological effects
are not required before 11cense application.

The SCP notes (p. 8.3.5.2- 19) that the abil{ty of the host rock to provide
an acceptable level of shielding {s "of primary concern.” The SCP does
not discuss testing aimed at evaluating rock radiation shielding which

accounts for jointing, damaged rock, etc. (See CDSCP question 37 and SCP
question 15).

RECOMMENDATION

Should 1t be desirable or necessary to perform in situ waste package testing,
an analysis of the impact of such testing on ESF design should be presented in
the SCP updates.

REFERENCES

10 CFR 60 [_',‘01_ L ;
W
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whee {s the Justification for certifying (Appendix C.3 of DAA) that 211 TAR

revierers were nct prircipa) contributors to ESF Title I Design or to the

" Subsystem Design Reguirererts Document which was used for ESF Title 1 Design in
view of the doccumentation in the DAA showing that some of the TAR reviewers
worheZ on the EEF Ti¢le ] Design and/or SDRD?

BLEIS

Dozurentation in the ESF Title 1 Design Acceptability Analysis (DAA)
indicates that some of the same people participated in both Exploratory
Shaft Facility (ESF) T4tle 1 Design and the DAA process. This raises
concerns of conflict of {nterest, where reviewers miy not be independent
of the design report preparation.

There are five (Z) individuals 1isted on both Table 5 of the ESF Title I
Design Contro) Prozess Review Report and on pages C.2-1 or C.2-2 of DAA
Voi. 1. Some of tne individuals are given different titles in each of the
tws gocuments (e.g., gestechnical engineer vs. mechanical engineer).

The Tellowing 113:f:g provides s summary of what each {ndividual is
crecdited for or <he ESF Title 1 Design. '

One Hydrelaodist

- prepared "Subsystem Design Requirements Dozument (SDRD)™

-

- prepared and reviewed "Test Requirements"

- prepzved and reviewed "ldentification of Interfaces Among Different
Aspects of the ESF Program"

One Civil Encineer

- prepared "ES Location and Diameter" -
- provided analysis and consultztion on "second shaft need"

Note: The {ndividual 4s 1isted as mining engineer on C.2, 'DAA Vol.
1, but his gquestionnaire does not appear in C.5 of DAA Vol. 1.

Dne ¥echanical Enoineer

- preperec and reviewed "Shaft Separation"

- prepared and reviewed "Identification of Interfaces Among

Different Aspects of the ESF Program" Note: The individual 1s
Tisted as Performance Assessment Specialist and Geotechnical Engineer
in C.2. of DAA Vol. 1.
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In acZiticn, he reviewed the following principal support documents:

Cessdn, L. S. and E. P. Chen, 1988, An Arntlysis of the G-Tunnel
Fezsed Elozk Thermoreczharica) Resporse Usino 2 Co=plairns-Joint
Rezn-Fass Fodel, SAND5/-2639, Sandia National Laboratories,
Atbusuerque, NM.

Bauer, S. J., L. S. Costin, and J. F. Holland, 1988. Preliminary
Analvsis 4r Susacrt of In Situ Thermomechanical Investioations,
SKhoo>5=2sE5, Sancia Rational Laboratories, Albuquerque, NM.

Costin, L. S. and S. J. Baver, 1988. Preliminary Analysis of the
Excavation Investioation Experiments Proposed for the
Ercleratcry Snaft at Yuzea Mountadin, Nevada Test Site, SANDB7-
1575, Sarnzia National Laboratories, Albuquerque, NM.

Hi31, J., 19E5. Structural Analysis of the NNWS] Exploratory Shaft,
SAND34-2354, Sancia National Laboratories, Albuquerque, NM.

Johnson, R. L. and S. J. Baver, 1987. Unit Evaluation at Yucca
Fountadn Nevacda Test Site: Near-Field Thermal and Mechanical
Ceiculazions Usino the SAND]A-ADINA Code, SANJE3-0030, Sandfa
hewiona) Ledorazories, Albuguerque, NM.

Jchnstore. J. K., R. R. Peters, and P. F. Gnirk, 1984. Unit
_Eveluatfor a2t Yucca Mountain Nevada Test Site: Surmary Recort
< &2 neze--enZation, SANDZ3-0372, Sancia Netioral Laboratories,

Albugquerque, NM,

St. John, C. M., 19287. Inter2ction of Nuclear Waste Panels with
Shafes and Assess Raxgzs for a Potential Rencsitory at Yucca
Fountein, SAND4-7213, Sandia National Laboratorf{es,
Albuguerque, NM.

He had previously reviewed these same documents in his capacity as
supervisor of the underground design activities for the repository.
(See p. C.5-43 and C.5-45 of the DAA).

Another Mezhenica) Engineer

- prepared and reviewed "Shaft Separation®

~ prepered ard reviewed "Identification of Interfaces Among
Different Aspects of the ESF Program"

Note: This individual 4s 1isted as Geotechnical Engineer in C.2 and
states that he authored Sections 8.4.2.3.)1 and 8.4.2.3.6 of the S{ite
Characterization Plan (SCP). One Geotechnfcal Engineer
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- reviewed "Title 1 Design

Nzte:  This individua) s 1isted as Mining Engineer in C.2 arnd claims
review of the following:

Techrical Assessment Review (TAR), of ESF Title I Design (50%)
Techrical ksstssment Review (TAR), of ESF Title 1 Design (10C%
ESF-S0R2 Licensing Review

RECOVMINDATION

Fer ESF T4tle 11 cesign, the DOE should ensure that there s no conflict of
{nterest for the development and review process. The NRC staff recommends that
the DO should rake 2rranpenents to reach mutual agreement with the NRC s:aff

~on mutueily accepieble stancards that establish criterfa for no conflict of
jrierest 2n irnlependence.

t
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OVERVIEW

PRESENTED TO
DOE/NRC MEETING ON S
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PRESENTED BY
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YUCCA MOUNTAINPROJECT

JULY 6-7,1989

UNITED STATES DEPARTMENT OF ENERGY
NEVADA OPERATIONS OFFICE/YUCCA MOUNTAIN PROJECT OFFICE




MEETING OBJECTIVES

e FOR NRC TO PRESENT THE NRC REVIEW OF ESF
TITLE 1 AND NRC PROPOSED TITLE Il APPROACH

e TO PRESENT THE DESIGN CONTROL PROCESS THAT
THE DOE IS USING TO DEVELOP THE TITLE Il ESF
DESIGN, INCLUDING INCORPORATION OF THE
RECOMMENDATIONS OF THE TITLE | DESIGN
ACCEPTABILITY ANALYSIS

e TO DISCUSS RESOLUTIONS AND ACTION ITEMS TO
RESOLVE QUESTIONS AND CONCERNS

DCPOVWS5P.ADY/7-6,7-89




NRC COMMENTS ON THE
DESIGN CONTROL PROCESS

DOCUMENTED IN MEETING MINUTES FROM

JULY 18, 19, 1988

OCTOBER 19-21, 1988
NOVEMBER 3, 1988

NOVEMBER 23, 1988
DECEMBER 8, 1988

MAY 9, 10,1989 = .

MAY 11, 1989 (ACNW MEETING)
JUNE 13, 1989 (ACNW MEETING)

DCPOVWSP ADNVT-6,7-89




NRC:

DOE:

SUMMARY OF KEY NRC COMMENTS AND
DOE ACTIONS IN RESPONSE

THE DESIGN CONTROL PROCESS DOES NOT ENSURE
INCORPORATION OF 10CFR60 REQUIREMENTS

10CFR60 REQUIREMENTS WERE REVIEWED FOR THEIR
APPLICABILITY TO ESF DESIGN. THE GENERIC REQUIREMENTS
DOCUMENT APPENDIX E WAS REVISED TO INCLUDE ADDITIONAL
APPLICABLE 10CFR60 REQUIREMENTS. THE SDRD WAS ALSO
REVISED TO INCORPORATE ADDITIONAL APPLICABLE 10CFR60
REQUIREMENTS. THE DAA EVALUATED THE TITLE 1 DESIGN
AGAINST CRITERIA DERIVED FROM APPLICABLE 10CFR60
REQUIREMENTS AND RECOMMENDED CHANGES TO THE SDRD
AND RIB WHICH ARE BEING INCLUDED.

DCPOVWSP ADS/7-6,7-89




SUMMARY OF KEY NRC COMMENTS AND
DOE ACTIONS IN'RESPONSE

(CONTINUED)

NRC: LACK OF A SPECIFIC AND IDENTIFIABLE ENTITY RESPONSIBLE
FOR ABOVE IS A SIGNIFICANT WEAKNESS |

DOE: DOE HAS PUT PROCEDURES AND WORK ASSIGNMENTS IN
PLACE TO SPECIFY RESPONSIBILITY FOR ENSURING THAT
10CFR60 REQUIREMENTS ARE IDENTIFIED, CONSIDERED, AND
INCORPORATED IN THE ESF DESIGN

- DOE: RESPONSIBLE FOR ASSURING THAT 10 CFR 60
REQUIREMENTS ARE PROPERLY INCORPORATED IN
THE DESIGN INPUT

- SNL: TECHNICAL LEAD IN DEVELOPING DETAILED TECH-
| NICAL CRITERIA IN SDRD TO IMPLEMENT 10 CFR 60

REQUIREMENTS

DCPOVWSP.ADY/7-6,7-89




NRC:

DOE:

NRC:

DOE:

SUMMARY OF KEY NRC COMMENTS AND
DOE ACTIONS'IN RESPONSE

(CONTINUED)

GRD APPENDIX E SHOULD BE MORE ACCURATE AND COMPLETE

APPENDIX E HAS BEEN SUBSTANTIALLY REVISED AND NOW
INCLUDES 10CFR60 REQUIREMENTS APPLICABLE TO THE ESF

THE DESIGN PROCESS DOES NOT ENSURE THAT ITEMS AND
ACTIVITIES RELATED TO WASTE ISOLATION ARE QUALITY LEVEL |

PROCEDURES HAVE BEEN IMPLEMENTED TO ASSURE THAT
ITEMS AND ACTIVITIES RELATED TO WASTE ISOLATION ARE
IDENTIFIED AND DOCUMENTED AS QUALITY LEVEL | AND THAT
GRADING IS COMPLETED TO IDENTIFY APPROPRIATE CONTROLS

DCPOVWSP ADS/7-6,7-89




MANAGEMENT OVERVIEW

e TITLE Il IS BEING PERFORMED IN ACCORDANCE
WITH SUBPART G QA REQUIREMENTS AND WITH
MORE EXPLICIT INCORPORATION OF REGULATORY
GUIDANCE

e PLANS AND PROCEDURES HAVE BEEN PREPARED
THAT DOCUMENT THE DESIGN CONTROL PROCESS
TO BE USED FOR ESF TITLE 1l

® THE PROCESS IS CONSISTENT WITH THE QA

- REQUIREMENTS PRESENTED IN NNWSI 88-9;
INCLUDING DEVELOPMENT OF DESIGN INPUTS,
CHANGE CONTROL, INTERFACE CONTROL,

VERIFICATION, AND REVIEWS

DCPOVWSP.ADS/7-6,7-89




MANAGEMENT OVERVIEW

! :
(CONTINUED)

e THE DESIGN ACCEPTABILITY ANALYSIS RECOMMEN-
DATIONS ARE BEING INCORPORATED INTO THE TITLE
Il DESIGN INPUTS (ESF-SDRD AND REFERENCE INFOR-
MATION BASE) AND RESOLUTION WILL BE TRACKED
AS PART OF THE NORMAL TITLE Il DESIGN CONTROL

® DESIGN INPUTS HAVE BEEN EXTENSIVELY EXPANDED
TO INCORPORATE INPUT FROM THE REGULATORY
FLOWDOWN, TESTING INTERFACES, PERFORMANCE
ASSESSMENT REQUIREMENTS, REPOSITORY INTER-
FACES, AND OTHER INTERFACES SUCH AS CON-
STRUCTION

DCPOVWS5P.ADOY7-6,7-89




SIMPLIFIED DESIGN CONTROL PROCESS

DESIGN INPUTS .
ISSUED AND ACCEPTED
BY DESIGN ORGANIZATION

7

DESIGN ORGANIZATION
PREPARES AND ISSUES
DESIGN BASIS AND PLANS

Y

DESIGN ORGANIZATION
PERFORMS DESIGN &
SUPPORTING ANALYSIS

Y

DESIGN VERIFICATION,
TECHNICAL ASSESSMENT

Y

DESIGN ACCEPTANCE AND
DESIGN ORGANIZATION ISSUES
DESIGN OUTPUT DOCUMENTS

AP518Q6P.AC4/3-3-89




INPUT

DESIGN

- |

f

DESIGN
ITERATIONS & INTERACTIONS

CHANGE CONTROL & INTERFACE CONTROL USED TO CONTROL

] t—

DESIGN
OuTPUT

DESIGN CONTROL PROCESS

10 CFR 60

Y
GENERIC REQUIREMENTS - APP E

Y vy ¢ DM I3+
TITLE | CONTROLLED SUBSYSTEM
(REFERENCE DATA BASE DESIGN REQ.
CONFIGURATION) (RIB) DOCUMENT(SORD)

QALA AND QA

l_ GRADING
Y Y A

BASIS FOR DESIGN, ENG. PLAN, CONTROLLED DATABASE (AVE)

Y

SUPPORTING
.DESIGN ANALYSIS &
CONFIGURATION MA;;&S&ENT
DEVELOPMENT
PERFORMANCE
DESIGN STUDIES EVALUATION
DESIGN DESIGN
CALCULATIONS INTEGRATION
Y Y
VERIFICATION REVIEW
Y
DESIGN OUTPUT
FINAL DESIGN
QUALITY
- REPORT * DRAWINGS | ANALYSIS | »s5uRANCE
* CONSTRUCTION  * COST REPCRTS | "recoRDS
SPECIFICATIONS ESTIMATES
Y
DESIGN ACCEPTANCE

Y
TITLE NI

DCPFC5P.AD3/7-12-89



SPEAKERS

JOHN K. ROBSON

A.STEVENS

R.L.BULLOCK

JOSEPH A. CALOVINI

LEO LITTLE

EXPLORATORY SHAFT
FACILITY DESIGN CONTROL

DESIGN INPUT

DESIGN CONTROL BY
FENIX & SCISSON OF NEVADA

DESIGN CONTROL BY
HOLMES & NARVER

SUMMARY

DCPHTRSP.A0S/7-6,7-89




= U.S.DEPARTMENT OF ENERGY

= YUCCA
B MOUNTAIN
W PROJECT

EXPLORATORY SHAFT FACILITY
DESIGN CONTROL

PRESENTED TO
DOE/NRC MEETING ON
THE ESF TITLE Il DESIGN CONTROL PROCESS

PRESENTED BY

JOHN K. ROBSON
CHIEF, EXPLORATORY SHAFT BRANCH

JULY 6-7,1989

UNITED STATES DEPARTMENT OF ENERGY
NEVADA OPERATIONS OFFICE/YUCCA MOUNTAIN PROJECT OFFICE




DESIGN CONTROL P’RQCESS - OVERVIEW

® ROLES OF PARTICIPANTS
e DESIGN INPUT

e DESIGN PROCESS BY ARCHITECT/ENGINEERS
e DESIGN CHANGE CONTROL

e DESIGN INTERFACE CONTROL

® DESIGN DOCUMENTATION AND RECORDS

DCPOVSP.AOWT-6/7-80




U.S. DEPARTMENT OF ENERGY

e

e
|

SECRETARY

J.D. WATKINS

\ ADMIRAL, U.S. NAVY (RETIRED)

POLICY

OFFICE OF
CIVILIAN RADIOACTIVE
WASTE MANAGEMENT

S. ROUSSO *

EG. PETERS (DEPUTY)

T —————————
e WASHINGTON, D.C.

IMPLEMENTATION

NEVADA OPERATIONS
OFFICE

GUIDANCE

- COORDINATIONJ_ .

ASSOCIATE
DIRECTORS

J.D. SALTZMAN  R. STEIN

T.H. ISAACS * J. BRESEE *

g S S SR
e WASHINGTON, D.C.

* ACTING

COMMUNICATION

R.M. NELSON, JR. (DEPUTY)
o

PROGRAM e LASVEGAS,NEVADA
—

N.C. AQUILINA

YUCCA MOUNTAIN
PROJECT OFFICE

A.C. ROBISON (ACTING)

C.P. GERTZ

e LASVEGAS,NEVADA

DOENV1%5-19-89




YUCCA MOUNTAIN PROJECT

n

PROJECT OFFICE

C.P.GERTZ

SCIENCE APPLICATIONS
INTERNATIONAL CORP.
TECHNICAL & MANAGEMENT
SUPPORT SERVICES

e LASVEGAS,NV

J. H. NELSON

o LASVEGAS, NV

MACTEC

A.M.SASTRY

® LASVEGAS, NV

REYNOLDS ELECTRICAL &

ENGINEERING CO.
(CONSTRUCTION)

R.F. PRITCHETT

HOLMES & NARVER (A/E)

J.C. CALOVINI

FENIX & SCISSON (A/E)

R.L.BULLOCK

e LASVEGAS,NV

LAWRENCE
U.S. GEOLOGICAL SANDIA NATIONAL LIVERMORE Lgi%'gmfs
SURVEY LABORATORIES NATIONAL LAaaIONAL
LABORATORY
L R. HAYES T.0. HUNTER L. J. JARDINE R.J. HERBST
o DENVER, CO ¢ ALBUQUERQUE, NM o LIVERMORE,CA o LOS ALAMOS, NM

DCPOVSP ADV/7-6/7.80




HEADQUARTERS ROLE IN THE
DESIGN CONTROL PROCESS

@ ESTABLISHMENT OF PROGRAM LEVEL REQUIREMENTS
e CONTROL OF PROGRAM LEVEL REQUIREMENTS

e ESTABLISHMENT OF INTERFACES BETWEEN HQ AND PO
e PARTICIPATION IN REVIEWS

© OVERVIEW OF THE WORK PERFORMED

e CONCURRENCE ON SELECTED PROJECT DOCUMENTS

DCPOVSP A0YVT-6/7-89




PROJECT OFFICE ROLE IN THE DESIGN
CONTROL PROCESS

MANAGES THE PROJECT

PROVIDES THE SUBSYSTEM DESIGN REQUIREMENTS
DOCUMENT AND GUIDANCE

CHAIRS CHANGE CONTROL BOARD (CCB)

MANAGES DEVELOPMENT OF ESF DESIGN

CHAIRS INTERFACE CONTROL WORKING GROUP (ICWG)
REVIEWS AND ACCEPTS DESIGN INPUTS AND DESIGN OUTPUTS
PROVIDES COMPLETE PROJECT DOCUMENTATION

APPROVES QALAS AND GRADING

DCPOVSP A09/7-6/7-89




S @ 808N
......

TECHNICAL & MANAGEMENT SUPPORT

SERVICES (T&MSS) ROLE IN THE DESIGN
CONTROL PROCESS

® SUPPORTS THE PROJECT OFFICE IN THE
MANAGEMENT AND INTEGRATION OF THE
ESF

e MEMBER OF ICWG

DCPOVSP.ADY7-6/7-89




'SANDIA ROLE IN THE
DESIGN CONTROL PROCESS

e PROVIDES PERFORMANCE ASSESSMENT INPUT

e PROVIDES REPOSITORY/ESF INTERFACE
REQUIREMENTS

@ DEVELOPS DESIGN INPUT - SDRD, RIB
e PREPARES AND REVIEWS QALAS AND GRADING

e MEMBER OF ICWG

DCPOVSP.A0M7-6/7-89




LOS ALAMOS ROLE IN THE
DESIGN CONTROL PROCESS

SUPPORTS THE PROJECT OFFICE IN THE INTEGRATION
OF ESF TESTING

IDENTIFIES ESF TEST-RELATED DESIGN INPUT FOR SDRD

COORDINATES THE EFFORTS OF THE PRINCIPAL
INVESTIGATORS

MANAGES THE DESIGN OF THE INTEGRATED DATA
SYSTEM

MEMBER OF ICWG

DCPOVSP ADY/7-6/7-83




FENIX & SCISSON ROLE IN THE
DESIGN CONTROL PROCESS

e ACCEPTS DESIGN INPUT

e DEVELOPS BASIS FOR DESIGN AND
ENGINEERING PLAN DOCUMENTS

e DEVELOPS THE SUBSURFACE DESIGN
e VERIFIES TITLE Il DESIGN

e PERFORMS TITLE Ill SERVICES

e PREPARES QALAS AND GRADING

e MEMBER OF ICWG

DCPOVSP.ADY/7-6/7-89




HOLMES & NARVER ROLE IN THE
DESIGN CONTROL PROCESS

ACCEPTS DESIGN INPUT

DEVELOPS BASIS FOR DESIGN AND ENGINEERING PLAN
DOCUMENTS

DEVELOPS THE SURFACE DESIGN
VERIFIES TITLE Il DESIGN

MANAGES PROJECT PHYSICAL INTERFACE CONTROL
REQUIREMENTS

PERFORMS TITLE Ill SERVICES
PREPARES QALAS AND GRADING

MEMBER OF ICWG

DCPOVSP.ADYT-6/7-89




REECo ROLE IN THE
DESIGN CONTROL PROCESS

e ESF CONSTRUCTION MANAGER
e PROVIDES ESF PROCUREMENT SERVICES

e PROVIDES CONSTRUCTION AND OPERATION RELATED
DESIGN REQUIREMENTS

o PARTICIPATES IN REVIEWS OF DESIGNS FOR
CONSTRUCTABILITY AND OPERABILITY

e MEMBER OF ICWG

DCPOVSP ADY/T7-677.89




DESIGN CONTROL PBQCESS - OVERVIEW

e ROLES OF PARTICIPANTS
e DESIGN INPUT
e DESIGN PROCESS BY ARCHITECT/ENGINEERS
e DESIGN CHANGE CONTROL

® DESIGN INTERFACE CONTROL

o DESIGN DOCUMENTATION AND RECORDS

DCPOVSP ADWT-6/7-89




DESIGN INPUT

NNWS1/88-9, 2.2.1

DESIGN INPUT SHALL BE IDENTIFIED AND DOCUMENTED,
AND THEIR SELECTION REVIEWED AND APPROVED BY THE
RESPONSIBLE DESIGN ORGANIZATION AND THE RESPON-
SIBLE QA ORGANIZATION

e 10CFR60 REQUIREMENTS

e PERFORMANCE ALLOCATION REQUIREMENTS
- @ DAA RECOMMENDATIONS

e SITE CHARACTERIZATION DATA

e DESIGN BASES

@ CODES

e CRITERIA LETTERS |

e MANUFACTURERS'DESIGNDATA

o DOE ORDERS

o OTHER REQUIREMENTS

OCPOVSP ADI7-6/7-89




——UPPER-TIER DESIGN INPUT——

REGULA-
TIONS
10 CFR 60

DESIGN INPUT

REQ.
APP.E

GENERIC

S

D

R

D

A/E
BASIS
FOR

DESIGN

DCPOVSP.A00/7-6/7-89




DESIGN INPUT

(CONTINUED)

SDRD CONTAINS:
© ALL APPLICABLE 10CFR60 DESIGN REQUIREMENTS
e PERFORMANCE ALLOCATION REQUIREMENTS
° CRITERIA RESULTING FROM DAA

e OTHER REQUIREMENTS

DCPOVSP ADO/7-6/7-89




DESIGN INPUT

(CONTINUED)
SDRD:
e PREPARED AND VERIFIED BY SNL

e CONTAINS REQUIREMENTS SUPPLIED BY ALL
PARTICIPANTS

e SUBJECTED TO TECHNICAL ASSESSMENT REVIEW
BY ALL PARTICIPANTS

e APPROVED BY P.O., INCLUDING PQM, AND CONCURRED
BY DOE/HQ

o PLACED UNDER PROJECT CHANGE CONTROL

e ACCEPTED BY ARCHITECT/ENGINEERS

DCPOVSP.A0YT-6/7-89




DESIGN INPUT

(CONTINUED)

RIB CONTAINS NUMERICAL VALUES OF SITE
CHARACTERISTICS

o PREPARED AND VERIFIED BY SNL
e REVIEWED AND ACCEPTED BY PROJECT OFFICE
e PLACED UNDER PROJECT CHANGE CONTROL

e REVISIONS BY SNL PER “INFORMATION FLOW INTO THE
RIB” PROCEDURE (AP 5.3Q)

© ACCEPTED BY ARCHITECT/ENGINEER

o UTILIZED BY ARCHITECT/ENGINEER FOR DESIGN ANALYSES

DCPOVSP AOXV7-6/7-89




DESIGN CONTROL PROCESS - OVERVIEW

e ROLES OF PARTICIPANTS

e DESIGN INPUT

e DESIGN PROCESS BY ARCHITECT/ENGINEERS
e DESIGN CHANGE CONTROL

o DESIGN INTERFACE CONTROL

e DESIGN DOCUMENTATION AND RECORDS

DCPOVSP.ADYT.6/7-89




DESIGN PROCESS BY ARCHITECT/
"EN ERS

E
GINEER
e DESIGN INPUT

® BASIS FOR DESIGN AND ENGINEERING
PLANS

e QALA AND QA GRADING
@ HOLD POINTS

‘0 DESIGN ANALYSIS

o PREPARE DESIGN DOCUMENTATION
e DESIGN VERIFICATION

e DESIGN OUTPUT

DCPOVYP . ADX7-6/7-89




NRC STAFF REVIEW OF

" THE ESF DESIGN
& .
DESIGN CONTROL PROCESS




 MAJOR CONCERN ON ESF
DESIGN CONTROL PROCESS
& THE ESF TITLE I DESIGN

THE SCP AND ITS REFERENCES

( INCLUDING DAA) DO NOT
DEMONSTRATE THE ADEQUACY OF
THE ESF TITLE I DESIGN CONTROL
PROCESS AND THE ADEQUACY OF
ESF TITLE I DESIGN. ~




SUPPORTING

BASEDS

(DESIGN CONTROL PROCESS)

SCA DRAFT
SCA DRAFT
SCA DRAFT
SCA DRAFT
SCA DRAFT
SCA DRAFT

SCA DRAFT
SCA DRAFT

SCA DRAFT

CONCERN
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT
COMMENT

NUMBER
NUMBER
NUMBER

NUMBER

NUMBER
NUMBER
NUMBER
NUMBER

1

127
128
129
130
131
132
133

QUESTION NUMBER 63




SUPPORTING BASES
(ESF TITLE I DESIGN)

SHAFTS
(SCA DRAFT CONCERN NUMBER

1; COMMENT NUMBER 121, 124,
127; QUESTION NUMBER 24, 27)

UNDERGROUND TEST LAYOUT
(SCA DRAFT CONCERN NUMBER

1; COMMENT NUMBER 82, 119;
QUESTION NUMBER 58) -

DRIFTING
(SCA DRAFT CONCERN NUMBER 1;

COMMENT NUMBER 35)




DESIGN CONTROL I?R'QCESS - OVERVIEW

© ROLES OF PARTICIPANTS

e DESIGN INPUT

e DESIGN PROCESS BY ARCHITECT/ENGINEERS
o DESIGN CHANGE CONTROL
e DESIGN INTERFACE CONTROL

e DESIGN DOCUMENTATION AND RECORDS

DCPOVSP A0O/7-6/7-89




DESIGN CHANGE CONTROL

e NNWSI/88-9, 2.5.1

CHANGES TO APPROVED DESIGNS, INCLUDING FIELD
CHANGES, SHALL BE JUSTIFIED AND SUBJECTED TO
DESIGN CONTROL MEASURES COMMENSURATE WITH
THOSE APPLIED TO THE ORIGINAL DESIGN AND
APPROVED BY THE SAME ORGANIZATIONS WHICH
REVIEWED AND APPROVED THE ORIGINAL DESIGN
DOCUMENTS

e ACCOMPLISHED PER CHANGE CONTROL
PROCEDURES, e.g. AP-3.3Q

DCPOVSP.A09/7.6/7-89




DESIGN CHANGE CONTROL

(CONTINUED)

@ ALL CHANGES TO APPROVED DESIGNS MUST
BE APPROVED BY PROJECT CCB

e PROCESS OF MAKING DESIGN CHANGES IS
THE SAME AS INITIAL DESIGN PROCESS

e SAME ORGANIZATION WILL BE INVOLVED IN
THE CHANGE AS IN ORIGINAL DESIGN

DCPOVSP.AOW7-6/7-69




DESIGN CONTROL RR'QCESS - OVERVIEW

e ROLES OF PARTICIPANTS

e DESIGN INPUT

e DESIGN PROCESS BY ARCHITECT/ENGINEERS
e DESIGN CHANGE CONTROL

e DESIGN INTERFACE CONTROL
® DESIGN DOCUMENTATION AND RECORDS




DESIGN INTERFACE CONTROL

e NNWSI|/88-9

2.6.1 INTERNAL AND EXTERNAL DESIGN INTERFACES
SHALL BE IDENTIFIED AND CONTROLLED AND
DESIGN EFFORTS SHALL BE COORDINATED
AMONG AND WITHIN RESPONSIBLE DESIGN
ORGANIZATIONS

2.6.2 DESIGN INFORMATION TRANSMITTED
ACROSS INTERFACES SHALL BE
DOCUMENTED AND CONTROLLED

e ACCOMPLISHED PER INTERFACE CONTROL
PROCEDURE, e.g. AP-5.19Q (REPLACES AP-5.6Q)

- PROJECT OFFICE
- PARTICIPANTS

DCPOVSP.A0G/7-6/7-89




DESIGN CONTROL PROCESS - OVERVIEW

® ROLES OF PARTICIPANTS
@ DESIGN INPUT

e DESIGNMN PROCESS BY ARCHITECT/ENGINEERS
® DESIGN CHANGE CONTROL

@ DESIGN INTERFACE CONTROL

e DESIGN DOCUMENTATION AND RECORDS

DCPOVEP.ADVT-6/7-89




DOCUMENTATION AND RECORDS

® NNWSI/88-9, 2.8

DESIGN DOCUMENTATION, INCLUDING DESIGN
INPUTS, ANALYSES, DRAWINGS, SPECIFICATIONS
APPROVED CHANGES THERETO, EVIDENCE OF DESIGN
VERIFICATION AND RECORDS CONFIRMING INTERFACE
CONTROL SHALL BE COLLECTED, CONTROLLED,
STORED, AND MAINTAINED AS QA RECORDS

@ ACCOMPLISHED PER “RECORDS MANAGEMENT”
PROCEDURES, e.g. AP-1.7Q

- PROJECT OFFICE
- PARTICIPANT

DCPOVSP.AOWT-6/7-89




DESIGN CONTROL PROCESS
SUMMARY

PROCEDURES HAVE BEEN DEVELOPED AND
IMPLEMENTED TO CONTROL THE DESIGN
PROCESS

e 15 NEW PO PROCEDURES SINCE OCTOBER '88

e PARTICIPANT PROCEDURES TO CONTROL THEIR
DESIGN WORK

e STAFF TRAINED IN USE OF PROCEDURES
e TRAINED STAFF ARE IMPLEMENTING PROCEDURES

e AUDITS AND SURVEILLANCES WILL, CONFIRM CONTINUED
COMPLIANCE

e IN COMPLIANCE WITH NNWSI/88-9

OCPOVSP.ADG/7-6/7-80




— U'S. DEPARTMENT OF ENERGY

= YUCCA
" MOUNTAIN
WY \&| PROJECT

. el e

- es mae oo &
cew

.. e .

DESIGN INPUT

. PRESENTED TO
DOE/NRC MEETING ON
THE ESF TITLE Il DESIGN CONTROL PRCCESS

PRESENTED BY
A. STEVENS

JULY 6-7,1989

UNITED STATEg DEPARTMENT OF ENERGY
NEVADA OPERATIONS OFFICE/YUCCA MOUNTAIN PROJECT OFFICE

TR




DESIGN
NPUT

—»|<¢———— DESIGN

DESIGN
OUTPUT

j—

CHANGE CONTROL & INTERFACE CONTROL USED TO CONTROL
ITERATIONS & INTERACTIONS

t

DESIGN CONTROL PROCESS

10 CFR 60

Y

GENERIC REQUIREMENTS - APP E

Y vi | DAA 1y
TITLE | CONTROLLED SUBSYSTEM
(REFERENCE DATA BASE DESIGN REQ.
CONFIGURATION) (RIB) DOCUMENT(SDORD)
QALA AND QA
GRADING

1 \d

il

BASIS FOR DESIGN, ENG. PLAN, CONTROLLED DATABASE (AVE)

L

y

SUPPORTING
DESIGN ANALYSIS &
CONFIGURATION el
DEVELOPMENT
PERFORMANCE
DESIGN STUDIES EVALUATION
DESIGN DESIGN
CALTULATIONS INTEGRATION
| ‘,
VERIFICATION REVIEW
Y
DESIGN OUTPUT
FINAL DESIGN
QUALITY
* REPORT * DRAWINGS ANALYSIS ASSURANCE
* CONSTRUCTION  * COST REPORTS | "pecoRrDps
SPECIFICATIONS ESTIMATES
1
DESIGN ACCEPTANCE

Y

TITLE

DCPFCSP A09/7-12-89



DESIGN INPUT

THREE PRINCIPAL COMPONENTS:

1. DESIGN REQUIREMENTS |
- ESF SUBSYSTEM DESIGN REQUIREMENTS DOCUMENT

2. REFERENCE INFORMATION (AND DATA)
- REFERENCE INFORMATION BASE (RIB)

3. QA GUIDANCE

DCPHTRSP A0O/7-6,7-89




HIERARCHY OF DOCUMENTS IMPLEMENTING THE REGULATIONS
i

f ,|PROGRAM ' PROJECT DESIGNER
DOE SEMP ELEMENT LEVEL LEVEL
REGS & LEVEL
ORDERS
y
NRC RDR
10 CFR 20 >
BAS!S FOR]|f

i GR DESIGN |

3110 CFR 60 - ol
APP.E d ENT
GENERIC RE-

DOE QUIREMENTS WPDR

3110 CFR 960 B cOR A MINED
GEOLOGIC J
NWPA | DISPOSAL |
% SYSTEM (GR) SUBSYSTEM
. EPA DESIGN RE-

»-140 CFR 191 P QUIREMENTS

DOE SRD
| MISSION [{i-3>

PLAN [l




INPUT TO ESF TITLE Il SDRD

REGULATIONS
"10 CFR 60"
, TITLE I SDRD &
DAA
GR
APP.E
10 CFR 60
FLOWDOWN
'| PERFORMANCE
TESTING - | ASSESSMENT
/" | N
OTHER
REPOSITORY , REQUIREMENTS

! !
\ TITLEN /

SDRD |

ESCHARGP A08/1 17129788



CONTENTS OF SDRD
SECTIONS

1. ESF SITE
2. SURFACE UTILITIES

3. SURFACEFACILITIES

4. FIRST SHAFT

5. SECOND SHAFT

6. UNDERGROUND EXCAVATIONS

7. UNDERGROUND SUPPORT SYSTEMS
8. UNDERGROUND TESTS

9. ESF DECOMMISSIONING STRATEGY

DCPHTRSP ADG/7-8,7-80




CONTENTS .OF SDRD

(CONTINUED)

APPENDICES

SELECTED TOPICS INCLUDING:

ESF REPOSITORY INTERFACES
TEST AND IDS REQUIREMENTS
ESF DRILLING REQUIREMENTS
- APPLICABLE REGULATIONS, CODES, AND
SPECIFICATIONS

DCPHTRSP.AOG/7-6,7-89




STATUS OF ESF TITLE Il SDRD

DRAFT COMPLETED WITH
INTERFACE INFORMATION

MANAGEMENT REVIEW,
QMP 06-03

REV. O CONTROLLED BY CCB

TECHNICAL ASSESSMENT
REVIEW, QMP 02-08

REVISION 1

- JANUARY 26, 1989

MARCH 29, 1989

APRIL 7, 1989

IN PROGRESS

PENDING COMPLETION
OF QMP 02-08 REVIEW

DCPHTRSP.A0S/7-6,7-89




PROCESS FOR CONTROLLING
UPDATES TO SDRD

YMP ADMINISTRATIVE PROCEDURE 3.3Q, CHANGE
CONTROL PROCESS

e AP 3.3Q DEFINES THE RESPONSIBILITIES OF THE
PROJECT PARTICIPANTS FOR THE

- IDENTIFICATION

- PREPARATION

- EVALUATION

- APPROVAL

- DISPOSITION, AND

- IMPLEMENTATION OF CHANGES

DCPHTRSP A0Q/7-8,7-89




SIMPLIFIED* FLOW CHART FOR CHANGE CONTROL
PROCESS

IDENTIFY NEED FOR CHANGE

Y

ASSESS AND REVIEW CHANGE REQUEST

CHANGE

E PPROV ME
. S\CLASSIFICATION NON BASELINE || APPROVE, IMPLEMENT,

CHANGES AND PROCESS RECORDS

CLASS 1,2,3,
AND 4 **

INITIATE CHANGE REQUEST PACKAGE
TPO OR DIVISION DIRECTOR
SUBMITTAL SIGNATURE
K}

LOG PACKAGE & REVIEW FOR
COMPLETENESS

1

ASSIGN AND CONDUCT
CHANGE REQUEST REVIEWS

(]

DISPOSITION:
APPROVAL BY CCB
* SIMPLIFIED FROM AP 3.3Q
Y EXHIBIT 3.2-2
IMPLEMENTATION OF CHANGES ** SOME STEPS MAY BE SKIPPED
AND RECORDS PROCESSING o A5 4 CHANGES SINCE

THEY AFFECT ONLY ONE

PARTICIPANT TPO AUTHORITY

ESCHAAEP ADB/7-6.7-89



DESIGN INPUT

)
!

THREE PRINCIPAL COMPONENTS:

1. DESIGN REQUIREMENTS
- ESF SUBSYSTEM DESIGN REQUIREMENTS DOCUMENT

2. REFERENCE INFORMATION (AND DATA)
- - REFERENCE INFORMATION BASE (RIB)

3. QA GUIDANCE

DCPHTRSP AOQ7-6,7-89




REFERENCE INFORMATION BASE FOR ESF TITLE Il

ESTABLISH ty ’ ‘
GENERAL TITLE Il
DATANEEDS i
1
]
4 COMPILE AND
EVALUATE DATA
PROJECT REVIEW
4 |[RIB ]
VERSION FOR
TITLE Il START
(CONTROLLED BY CCB)
[
A _ DETAIL COMPILATION OF DATA
NEEDS AND DATA FOR EACH
DESIGN PACKAGE OR ANALYSIS
I
4 VERIFY DATA AS BEST
AVAILABLE AND
SUITABLE FOR TITLE Il
A RIB FOR
DESIGN
PRODUCTS

DCPDIHSP.AOWT-6,7-89




DATA VERIFICATION

I
ESF TITLE Il RIB INFORMATION WILL BE VERIFIED
AS "BEST AVAILABLE" AND "SUITABLE" FOR EACH

APPLICATION

- USES QUALITY LEVEL I PROCEDURES

OCPHTRSP A0G/7-6,7-89




DESIGN INPUT

THREE PRINCIPAL COMPONENTS:

1. DESIGN REQUIREMENTS
- ESF SUBSYSTEM DESIGN REQUIREMENTS DOCUMENT

2. REFERENCE INFORMATION (AND DATA)
- REFERENCE INFORMATION BASE (RIB)

3. QA GUIDANCE

DCPHTRSP A0DO/7 6,7-89




DESIGN CONTROL INCORPORATES
NUREG 1318 AND GRADED QA FOR ESF

IDENTIFIED CANDIDATE ITEMS AND ACTIVITIES
DETERMINED ORGANIZATION AND STRUCTURE
DETERMINED ITEMS IMPORTANT TO SAFETY
DETERMINED ITEMS IMPORTANT TO WASTE ISOLATION
DETERMINED QUALITY ACTIVITIES

DEVELOPED AND GRADED ESF QALAS

OCPHTRSP AOW7-8,7-89
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SUMMARY

© TITLE Il IS BEING PERFORMED IN ACCORDANCE WITH:
- SUBPART G QA REQUIREMENTS
- MORE EXPLICIT INCORPORATION OF REGULATORY GUIDANCE
- RECOMMENDATIONS OF THE DESIGN ACCEPTABLILITY
ANALYSIS

o THE PROCESS IS CONSISTENT WITH THE QA REQUIRE-

MENTS PRESENTED IN NNWSI 88-9 INCLUDING:
- DEVELOPMENT OF DESIGN INPUTS

CHANGE CONTROL

INTERFACE CONTROL

VERIFICATION

REVIEWS

@ DOE IS PROCEEDING WITH ESF TITLE 1l DESIGN

DCPOVWSP. ADO/7-6,7-80
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July 7, 1989

DISCUSSION POINTS

Theme - SCP is a long and complex document and represents a product from a
complicated and first of a kind program. It appears that some of the
bases for concerns, comments, and questions may be more communication
difficulties that need further clarification rather than issues for
technical debate.

We offer the examples below for your consideration because our early
understanding suggests that some bases may be more apparent than
real. Of course there are other bases for which it is clear that
fundamental disagreements exist that need to be resolved.

Concern
Comment
Comment
Comment
Comment
Comment
Comment

O O 0O o o o 0o O

Comment

#1, Basis Bullet 3 - interference and flexibility
#35, Basis Bullet 7 & 10 - additional drifting
#35, Recommendations 1 & 2 - demonstration

$#119, Basis Bullet 3 ~ performance conformation
$12%, Basis Bullet 1
#129, Basis Bullet 1 -~ documentation inconsistencies
$#130, Basis Bullet 2 & 3 - apparent agreement -
$#132, Basis Bullet 3 - uncertainty was the basis -

closure on flow down



CONCI .~ 1, BASIS BULLET 3

FLEXIBILITY/INTERFERENCE
‘1
THE DOE MUST RETAIN THE CAPABILITY TO ADJUST THE ESF
LAYOUT IN RESPONSE TO INFORMATION GAINED BOTH FROM
SURFACE BASED TESTS AND CONSTRUCTION OF THE ESF

THE ESF DESIGN IS RELATIVELY MORE MATURE THAN THAT OF
THE REPOSITORY
o THE ESF DESIGN IS TIED TO THE REPOSITORY THROUGH
AN INTERFACE CONTROL DRAWING
o THE ESF DESIGN CAN CHANGE SIGNIFICANTLY AND STILL
BE ACCOMMODATED IN THE REPOSITORY DESIGN
o THE REPOSITORY MAIN DRIFT IS THE MOST IMPORTANT
CONSTRAINT FOR DRIFTING IN THE ESF '
o IF SCHEDULING OR SEQUENCING OF TESTS BECOME A
CONCERN IN OPERATION OF THE ESF, THE CURRENT
DESIGN ALLOWS TESTING TO BE EXPANDED




CONCERN 1, BASIS BULLET 3

FLEXIBILITY/INTERFERENCE (CONT) ' '
. ‘1

TEST DURATION- NOT ALL TESTS WILL BE LONG DURATION,
LIFE TIME FOR EACH TEST WILL BE IDENTIFIED IN SDRD

UNCERTAINTIES IN ZONE OF INFLUENCE- DON'T BELIEVE
"WCRST-CASE SCENARIOS” ARE APPROPRIATE FOR ALLTESTS;
CONSERVATIVE LIMITS ARE BELIEVED TO HAVE BEEN USED
IN SETTING THE ZONES; G-TUNNEL PROTOTYPING HAS
OCCURRED IN SOME AREAS (STRESS & TEMP)

LOCATIONS OF TESTS NOT IDENTIFIED- DO NOT EXPECT ALL
TESTS WILL BE IDENTIFIED BY COMPLETION OF  TITLE
Il DESIGN OR EVEN BY TIME OF CONSTRUCTION. HENCE
BASIC PREMISE OF ESF DESIGN IS THAT WE MUST HAVE
FLEXIBILITY FOR ADDITIONAL TESTING AS WE ACQUIRE NEW
INFORMATION ABOUT SITE

INADEQUATE SPACE- IMPRACTICAL TO DESIGN WITH ARBITRARY
CONTINGENCY FOR FAULT LOCATIONS; CRITERIA WILL BE
DEVELOPED BASED ON OBSERVED CONDITIONS UNDERGROUND;
SUBSTANTIAL FLEXIBILITY STILL EXISTS




CONCERN 1, BASIS BULLET 3e

CANISTER SCALE HEATER TEST CONCERN

t
|
THE ZONE OF THERMAL INFLUENCE ILLUSTRATED ON

FIGURE 8.4.2-39 IS PORTRAYED CORRECTLY

FIGURE 8.4.2-11 INCORRECTLY INDICATES THE LOCATION OF
THE HEATER IN THE TEST




COMMENT 35, BASIS BULLET 1

DRIFTING TO THE SOUTH
‘1
PROGRAM PRIORITIES, AS INDICATED IN THE SCP, ARE TO
DRIFT TO THREE STRUCTURAL FEATURES; CAPABILITY EXISTS
FOR AT LEAST 10,000 FT OF ADDITIONAL DRIFTING

NOT YET CLEAR THAT DRIFTING TO THE SOUTH IS HIGHER
PRIORITY THAN OTHER FEATURES OF INTEREST

DESIGN INTENTIONALLY INCLUDES FLEXIBILITY FOR
SUBSTANTIAL ADDITIONAL DRIFTING (F&S"IMPACT ANALYSES)

ADDITIONAL DATA FROM UNDERGROUND IS NEEDED BEFORE
DECISIONS ABOUT PRIORITIES OR DRIFTING CAN BE MADE




DRIFTING TO THE SOUTH

WE NEED TO RESOLVE THE ISSUE OF LEVEL QFl INFORMATION

REQUIRED AT EACH PROGRESSIVE STEP OF THE LICENSING
PROCESS




vl 20 Al LY L LUl )

DECISION TO LIMIT EXTENT OF SUBSURFACE EXCAVATION

EVOLVING ESF CONCEPT CONSISTENT WITH LIMITED EXCAVATION o+ Niuad Afepfet ' ~piy pote O

J / %
A I.L\'W r—n 23 ”‘( {.’/

WASTE CONFIDENCE RULEMAKING (1980) Lzt sing piU oy,
- DEPENDING ON ABILITY TO CHARACTERIZE FULLY, IT MAY BE
NECESSARY TO PROCEED WITH AT DEPTH CHARACTERIZATION
- CONSTRUCTION OF SHAFT...AFTER ISSUANCE OF FINAL EIS

PROPOSED RULE: 10 CFR PART 60 (DEC 6, 1979)
-~ PRINCIPAL IMPACT .. MANAGEMENT OF ~5000 CU YDS SPOILS
- VOLUME OF SPOILS ~10% OF MAIN SHAFT FOR REPOSITORY

STATEMENT OF CONSIDERATIONS: 10 CFR PART 60 (FEB 25, 1981)
- IN SITU TESTING .\T DEPTH REQUIRED
-~ DID NOT CONSIDER "EXTENSIVE" UNDERGROUND DEVELOPMENT
TO BE CONSISTENT WITH RULE
— CONSIDERED A FACILITY WITH TW) SHAFTS, AND UP TO 1000
FEET OF DRIFTS AN APPROPRIATE ARRANGEMENT —_

4
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SCIENTIFIC AND TESTING CONSIDERATIONS

"

o EXPLORATORY DRIFTING

® PROGRAM TO INVESTIGATE POTENTIALLY ADVERSE GEOLOGIC
STRUCTURES COMPLEMENTS SURFACE BASET - :. 'VESTIGATIONS

( EG. MAPPING, SLANTED HOLES)

® FEATURES TO BE INVESTIGATED ENCOMPASS A RANGE OF
CONDITIONS

FLUX LATERAL DIVERSION
HYDROLOGIC CHARACTER AGK:

TYPE OF FAULTING NATURE OF FAULTS AT DEPTH
OFFSET

REPOSITORY CONSTRUCTION FEASIBILITY

NWTSTCSP.A11/4-11,12 89




SCIENTIFIC AND TESTING CONSIDERATIONS
ty . '

© EXPLORATORY DRIFTING

- 3 LONG DRIFTS TO INVESTIGATE SEVERAL STRUCTURES WITH
A RANGE OF FEATURES

IMBRICATE NORMAL FAULTING
HIGH STRUCTURAL DIP?

HIGH FLUX?
COMPETENT ROCK?

DRILL HOLE WASH FEATURE
PRE-QUATERNARY AGE FAULT?
HIGH FLUX?

COMPETENT ROCK?
REPOSITORY EXPANSION BEYOND?

GHOST DANCE FAULT
HYDROLOGIC SIGNIFICANCE?
GROUND SUPPORT IMPLICATIONS FOR REPOSITORY?

- PROVISION TO INVESTIGATE OTHER FAULTS OR STRUCTURE

NWTSTCSP.A11/4-11,12.89




TULLA VNIUUIN AN AREA ' v

FEATURE/STRUCTURE MAP =
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B\C.HIDGE FA ULT\\_\_\ | %‘_

‘1 \>~_’/ —_—
IMBRICATE FAULT STRUCTURE
% v —

DRILL HOLE
/ WASH FAULTS




COMMENT 35, RECOMMENDATIONS 1&2
DEMONSTRATION OF ADEQUACY OF CHARAGTERIZATION PROGRAM

THE CURRENT DEMONSTRATION IN THE SCP IS BASED UPON
THE AVAILABLE INFORMATICN (RELATIVELY SPARSE-AND LIMITED
DATA)

PLAN TO USE PERFORMANCE ASSESSMENT RELATED CALCULATIONS
TO ASSIST IN THE ASSESSMENT OF THE ADEQUACY OF THE DATA

PLAN TO ITERATIVELY DISCUSS THE QUESTION OF REASONABLE
ASSURANCE WITH THE NRC AND MODIFY, IF NECESSARY, THE
PROGRAMS OF DRILLING AND DRIFTING TO OBTAIN THE DATA
NECESSARY TO ADEQUATELY CHARACTERIZE THE SITE




COMMENT 35, RECOMMENDATIONS 1&2

ADDITIONAL TEST DEFINITION
]
THE ESF MUST BE ABLE TO ACCOMMODATE ADDITIONAL TESTS
THAT ARE IDENTIFIED AS NEW SITE INFORMATION IS GAINED

IF THE FLEXIBILITY IN THE CURRENT LAYOUT IS NOT
SUFFICIENT TO ACCOMMODATE SUCH TESTS, THE EXTENT OF THE
ESF WILL NEED TO BE EXPANDED

ALSO, IT IS POSSIBLE THAT INFORMATION FROM THE SITE
CHARACTERIZATION PROGRAM WILL RESULT IN THE ELIMINATION
OF SOME CURRENTLY PLANNED ESF TESTS




COMMENT 119, BASIS BULLET 3

PERFORMANCE CONFIRMATION PROGRAM
1
COMMENT HAS THE POTENTIAL OF BEING MISLEADING WITH
RESPECT TO THE EXTENT OF THE PERFORMANCE CONFIRMATION
PROGRAM EXPECTED TO BE AVAILABLE AT THIS TIME -

RECOMMEND THAT IT BE MADE CLEARER THAT THE PERFORMANCE
CONFIRMATION ASPECTS OF THE PROPOSED SITE
CHARACTERIZATION TESTING IS THE FOCUS OF THIS COMMENT
RATHER THAN THAT A COMPLETE PERFORMANCE CONFIRMATION
PROGRAM FOR THE SITE, REPOSITORY, AND WASTE PACKAGE IS
EXPECTED BEFORE THE START OF SITE CHARACTERIZATION




COMMENT 128, BASIS BULLET 1

ADDITIONAL REQUIREMENTS
)
THE NRC RATIONALE FOR THE APPLICABILITY OF THE ELEVEN

ADDITIONAL PART 60 REQUIREMENTS IS STILL NOT READILY
OBVIOUS TO US

CLEAR EXPLANATION OF THE MANNER IN WHICH THE ELEVEN
ADDITIONAL REQUIREMENTS RESULT IN EXPLICIT DESIGN

CRITERIA FOR THE ESF IS NEEDED

A CONTINUED INTERACTION OF THE STAFFS IS NEEDED




ESF APPLICABLE 10 CFR 60 REQUIREMENTS
NRC POSITIONS

SCP REVIEW PLAN NRC,/DOE MEETING LINEHAN LETTER TO APPEL
Dec. 12, 1988 Dec. 8, 1988 June 29, 1988
FULL SET ADDITIONAL TO 52 DOE ADDITIONAL TO 52 DOE
IDENTIFIED IN DAA IDENTIFIED IN DAA
60.2
60.15
60.16
60.17 . 60.17
60.18
60.21(c)(1)(ii)(A)
60.21(c)(1)(ii)(B)
60.24(a)
60.112
60.113 ) 60.113(a)(2)
60.113(b)(2)
60.122
60.131(a)
60.131(b)(4)(ii)
60.131(b)(8)
60.131(b)(10)
: 60.131(b)(8)
60.134 60.134 60.134
60.137
60.140
60.142
60.143
60.151

60.152




COMMENT NO. 128, BASIS BULLET 1, (CONT)
[
!
O APPLICABLE REQUIREMENTS MUST PROVIDE EXPLICIT GUIDANCE
THROUGH CRITERIA (IE, SERVE SOME USEFUL PURPOSE)

EXAMPLE; 60.17, CONTENT OF SITE CHARACTERIZATION PLAN, TELLS

US NOTHING ABOUT HOW AN EXPLORATORY SHAFT SHOULD BE DESIGNED
THE INTENT OF THAT REQUIREMENT IS EMBODIED IN THE

PERFORMANCE ALLOCATION PROCESS USED TO DEFINE THE TEST
PROGRAM

0 BEFORE SAYING A REQUIREMENT IS APPLICABLE TO THE DESIGN OF
THE ESF, ASK QURSELVES: WHAT USEFUL DESGIN CRITERIA COULD
BE DEVELOPED FROM THAT REQUIREMENT?




COMMENT 129, BASIS BULLET 1

INCONSISTENT REQUIREMENTS LISTS

‘1

TO TERM THESE DOCUMENTS AS "INCONSISTENT"” NEEDS
CLARIFICATION

DOCUMENTS REFERENCED WERE DEVELOPED AT DIFFERENT TIMES
REFERENCE B IS DOE'S PRESENT POSITION

REFERENCE C WAS THE DRAFT EVALUATION THAT LED TO THE
FINAL CONCLUSIONS IN REFERENCE B

REFERENCES A & D WERE EVALUATED AS PART OF THE DAA,
USING REFERENCE B AS A SOURCE




<3
Jba*d >
COMMENT 130: THE APPROACH RAISES QUESTIONS ABOUT COMPLETENESS AND RIGOR OF
THE DAA AS DESIGN CRITERIA WERE NOT DEVELOPED FOR ALL APPLICABLE REQUIREMENTS

DEC. 8, 1988 NRC/DOE MEETING ON THE DAA

0 DOE PRESENTED PRELIMINARY RESULTS OF FLOWDOWN ANALYSIS

0 DOE PRESENTED THOSE 10 CFR 60 REQUIREMENTS APPLICABLE TO
THE THREE MAJOR OBJECTIVES OF THE DAA

0 NRC STATED THAT DOE SHOULD CONSIDER ALL APPLICABLE 10 CFR
60 REQUIREMENTS IN THE DAA

RESOLVED (DOE PROPOSED AND NRC AGREED)

o "THIS CONSIDERATION COULD BE AN EVALUATION OF THE IMPACT
ON THE TITLE I DESIGN OF OMITTING AN APPLICABLE
REQUIREMENT, AND A RATIONALE DESCRIBING WHY, IF THE IMPACT
WAS NOT SIGNIGICANT, ANY DESI@N CONSIDERATIONS COULD BE
DELAYED UNTIL TITLE II DESIGN"

]

e
ey
B
B




COMMENT 130: THE APPROACH RAISES QUESTIONS ABOUT COMPLETENESS AND RIGOR OF
THE DAA AS DESIGN CRITERIA WERE NOT DEVELOPED FOR ALL APPLICABLE REQUIREMENTS

DEC. 8, 1988 NRC/DOE MEETING ON THE DAA

o DOE PRESENTED PRELIMINARY RESULTS OF FLOWDOWN ANALYSIS

0 DOE PRESENTED THOSE 10 CFR 60 REQUIREMENTS APPLICABLE TO
THE THREE MAJOR OBJECTIVES OF THE DAA

0 NRC STATED THAT DOE SHOULD CONSIDER ALL APPLICABLE 10 CFR
60 REQUIREMENTS IN THE DAA

RESOLVED (DOE PROPOSED AND NRC AGREED)

o "THIS CONSIDERATION COULD BE AN EVALUATION OF THE IMPACT
ON THE TITLE I DESIGN OF OMITTING AN APPLICABLE
REQUIREMENT, AND A RATIONALE DESCRIBING WHY, IF THE IMPACT
WAS NOT SIGNIGICANT, ANY DESI@N CONSIDERATIONS COULD BE
DELAYED UNTIL TITLE II DESIGN"

!
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ContARATIVE EYALUATION oF ..« ALténnanivE LoeaTions

FoA EAfLoRATOAY SHARTS

The overall conclusions and recommendations based on the comparative
evalaution are the following:

1. Differences among the alternative shaft locations for curcently
expected conditions are not significant to waste isclation. This is
because all the locations are expected to have conditions that would
allow regqulatory requirements to be met by wide margins.

2. Differences among the alternative shaft locations might be
significant if future data show that widespread large-flux conditions
exist at the repository site (currently considered unlikely) or could
result frem future disruptions of current conditions. Significant
differences might also exist if current or future local concentra-
tions of large flux are caused by subsurface lateral diversion or
spatially variable pulses of surface infiltration. In either of
thase cases, locations toward the northeast would be more likely to
have groundwater flow times to the water table less than the period
of regqulatory concern (10,000 yr) in the local zones of flux
concentration. Under these conditions evaluations of other natural
barriers including geochemical retardation, flow times in the
saturated zone, and longer flow times outside the zones of flux

concentrations may be necessary to demonstrate adequate waste
isolation capabilities for the overall :rits.

3. The presence of a shaft at any of the locations is not expected o
affect significantly the waste isolation capability of a repository.

4. The current shaft location is the preferred location for characteri-
zation. Although the relative differences discussed in tonclusions 1
and 2 are judged not significant to the waste isolation capabilities

of the overall site, they suggest that the characteristics of the
ifrent~1ocition may be less favorable ERan the chaxacteristics o

T T ® DAL
EEC otﬁer locations. Te, the current location L8 the HBSt

suit or a conservative aggroac t0 €O ect:.ng ta to reauca

uggertaiggzes associated with the models, assumotiong, and processes
that aiiect pradicfions of waste isolation.

5. The addition of a waste isolation criterion to the set of criteria
used in selecting a shaft location would not have changed the
selection of the current location, but might have strengthened the
scientific basis for choosing it, on the basis of conclusion {.

6. The DOE should continue to support the current ESF location as the -

preferred location for the site-characterization program, on the
basis of conclusions 1 through S.



