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Dear Mr. Youngblood:

In July 1986, the U.S. Nuclear Regulatory Commission issued
two draft Generic Technical Positions (GTP), Interpretation and
Identification of the Disturbed Zone, and Groundwater Travel
Time, for comment. The State of Nevada, the DOE and other
parties commented on the draft documents. NRC has not yet
formally responded to Nevada's comments on these draft documents.

The two issues raised by the draft documents, definition of
the disturbed zone and groundwater travel time, are linked
because groundwater travel time is measured from the edge of the
disturbed zone to the boundary of the accessible environment. As
we understand it, the groundwater travel time criterion was
promulgated to prevent the selection of sites which do not
possess advantageous natural waste isolation characteristics.

In the Early Site Suitability Evaluation (ESSE) prepared by
Science Applications International Corporation in 1992 for DOE,
SAIC attempted an early application of 10 CFR 960, DOE's site
selection guidelines. 10 CFR 960 is, of course, only relevant to
DOE Secretarial recommendation of site development and is not
coextensive with licensing or "licensability". However, since
DOE references 40 CFR 191 and 10 CFR 60 in its regulations (10
CFR 960), one might suppose that DOE thinks that these
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regulations are all symbiotically related and that real
"licensability" means compliance with all of them. To the
contrary, Nevada contends that DOE should do its site
characterization first, apply 10 CFR 960, and then prepare for
licensing under 10 CFR 60.

In reality, given the situation created by Section 801 of
the National Energy Policy Act of 1992, regarding repository
regulation, only the Technical Guidelines of 10 CFR 960 would be
applicable, and guidance provided by these two GTP's would be
useful in implementing these Technical Guidelines.

The ESSE confirms that DOE's site characterization program
at Yucca Mountain ignores the groundwater travel time criterion
and focuses instead on total system performance.

Although Nevada's continued position is that DOE should only
be involved in site characterization for determination of site
suitability at this time, we can clearly see that the DOE and NRC
persist, for whatever reason, in anticipation of NRC licensing.
We are concerned therefore, absent formal guidance from the NRC
regarding Interpretation and Identification of the Disturbed
Zone, and Groundwater Travel Time, that DOE will continue to
ignore the groundwater travel time criterion and its suitability
determination while focusing only on total system performance and
licensability. DOE's total system performance analysis combines
thermal load design, engineered barriers (which includes the
effects of the chosen thermal load) and host environment to
affect release rates of radionuclides.

1Nevada concurs with General Joel T. Hall's position, stated
in his April 22, 1992 letter to Admiral Watkins (then DOE
Secretary) and February 10, 1992, SAIC Interoffice Memo, attached
herewith. General Hall expresses the view that "Characterization
of Yucca Mountain to determine site suitability as directed by
Title 1, Section 113 of PL 97-425 must be recognized as the
preeminent task. The integrity, scientific thoroughness,
objectivity, and veracity of the 'characterization program' should
not be jeopardized by subordinating it to licensing plans and
strategies; nor should the characterization process be tailored to
satisfy the needs of premature and inappropriate licensing
activities." According to General Hall "Licensing activity should
be separated physically and organizationally from characterization
activities."
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NRC regulation 10 CFR Part 60, Subpart E, defines technical
criteria which, if satisfied, will support a finding of no
unreasonable risk to the health and safety of the public from a
repository. Section 60.113 of Subpart E addresses the
performance of particular barriers after permanent closure. The
two particular barriers discussed are the engineered barrier
system and the geologic setting. Section 60.113(a)(2) on the
geologic setting barrier provides:

The geologic repository shall be located so that pre-
waste-emplacement groundwater travel time along the
fastest path of likely radionuclide travel from the
disturbed zone to the accessible environment shall be
at least 1000 years or such other time as may be
approved or specified by the Commission.

This requirement is intended to provide assurance that the
natural, undisturbed geologic environment is capable of isolating
waste independent of the waste package and disturbed zone.

The "disturbed zone" is defined in 10 CFR 60.2 as:

. . . that portion of the controlled area the physical
or chemical properties of which have changed as a
result of the underground facility constructed or as a
result of heat generated by the emplaced radioactive
wastes such that the resultant change of properties may
have a significant effect on the performance of the
geologic repository.

One physical property of the controlled area which may
change as a result of the underground facility is its thermal
property. Hence any portion of the controlled area which is
thermally altered is "disturbed zone". If the extent of the
disturbed zone is the extent of the thermal effect, then it is
clear that the 10 CFR 60.2 definition of disturbed zone is
intended 1) to prevent undue reliance on the zone immediately
adjacent to an engineered repository as a geologic containment
barrier in repository performance assessment, and 2) to avoid
consideration of coupled processes close to the emplaced
radioactive waste in repository performance assessment.

It has long been recognized that spent nuclear fuel produces
substantial amounts of thermal energy. The thermal energy will
decay over time, as will the radioactivity. Spent fuel will
continue to produce thermal energy after disposal in a geologic
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repository. It will be important to determine what effects the
elevated temperature will have on the rock surrounding the waste
package. Depending on the temperature and spacial distribution
of the emplaced spent fuel, the thermal effects on the host rock
could be significant and may not be predictable with any
assurance. The hydrologic environment, the geochemical
environment, and rock mechanical properties could also be
adversely affected by elevated temperatures. It is obvious that
the limit of the disturbed zone is the limit of thermal
disturbance.

It is likely that there will be a complex disturbed zone
around the repository where confidently predicted changes in the
host rock environment are unlikely due to the hydrothermal
disturbances produced by the thermal load of the repository. The
GWTT licensing criterion tests the hydrogeologic character of the
site from the perspective of re-emplacement rates of groundwater
movement or natural transmissivity of the site. 10 CFR 113(a)(2)
is not a repository system performance test, as it does not
relate to post-emplacement conditions, other than by recognizing
the boundary at which post-emplacement performance is measured.

The heating effects of thermal loading are transient. The
extent and duration of those effects, relative to total system
performance, are a function of the thermal loading design
selected.

In its 1986 comments to the NRC on the Disturbed Zone
Generic Technical Position, DOE argued that the disturbed zone
should be limited by the limits of mechanical disturbances due to
mining, and excluding hydrothermal disturbances. Recent
statements by DOE and its contractors confirm that DOE's position
has not changed and that DOE continues to ignore the relationship
between the disturbed zone and groundwater travel time:

Because of the dominance of repository-heat-driven
hydrothermal flow, pre-emplacement unsaturated zone
(UZ) ground water travel time (WTT) is not a
suitability discriminator of the hydrological
performance of an extended dry repository. Moreover,
conditions that are conducive to deep nonequilibrium
fracture flow in the UZ also benefit rapid shedding of
condensate away from the boiling zone, thereby
promoting effective rock dry-out. Therefore, fast
GWTT's in the UZ would be indicative of a site that is
well suited for an extended dry repository concept.
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DOE Office of Geologic Disposal Weekly Highlights, February 4,
1993 (week ended January 19, 1993), p. 6.

This statement demonstrates a poor understanding of the
vadose (unsaturated) zone hydrology at Yucca Mountain, and the
DOE project's continuing failure to recognize the purpose of the
GWTT licensing criterion (10 CFR 60.113(a)(2)), i.e. elimination
of sites that do not have robust natural pre-emplacement waste
isolation properties.

While Nevada does not concede that DOE should currently
begin measurement of the site under the NRC regulations,
particularly 10 CFR 60.113(a)(2), the NRC should make clear now
that DOE's "extended dry repository concept" discussed in the
February 4 Weekly Highlights must be tested against the existing
GWTT regulatory criterion (10 CFR 60.113(a)(2), which is measured
from a boundary established by the disturbed zone definition.

10 CFR 60.113(a)(2) tests the natural hydrogeologic
properties of a site by determining the pre-emplacement ground-
water travel time to the accessible environment along the ost
rapid pathway. It tests the host environment's transmissivity
prior to waste emplacement. DOE's "extended dry repository
concept", because it utilizes total system performance as a
measure of hydrologic performance, ignores and avoids the
boundary implication of the disturbed zone definition. Based on
the modeling done for the Yucca Mountain project by Lawrence
Livermore National Laboratory, the extended dry repository
concept could extend its hydrothermal disturbance throughout much
of the vertical extent of the unsaturated zone, and perhaps
greater distances (1 km deep and 15 km laterally) into the
saturated zone below.

Given the long period of time since the process began
regarding these two draft GTPs and the evolving regulatory
framework, it would seem appropriate now to reinitiate the
process leading to final GTPs by issuance of new drafts on these
related topics. This, at least, would assist all parties in
their evaluation of forthcoming site characterization testing and
resulting data.



Mr. B. J. Youngblood
U.S. Nuclear Regulatory Commission
June 3, 1993
Page 6

I look forward to hearing from you on this matter and am
available to discuss it further at your convenience.

Sincerely

Carl A. Johnson
Administrator of Technical

Programs

Attachments

CAJ sjc

cc (with attachments): Dade Moeller, NRC-ACNW
Lake Barrett, DOE
John Cantlon, NWTRB
Steve Kraft, EEI
Dwayne Weigel, GAO



James D. Watkins 22 April 1992
Admiral USN (Ret)
Secretary. Department of Energy
Washington D.C.

Dear Admiral Watkins,

In August 1991 retired from the United States Air force as a
Brigadier General. My last official military biography and resume
are enclosed for your reference (encl 1 & 2). On 18 December 1991
accepted employment with Science Applications International
Corporation in Las Vegas, NV. The first task I was given was to
review the test and evaluation plant for Yucca Mountain to identify
areas where the quality and credibility of the characterization
program could be enhanced. The summary report I submitted is at
enclosure 3. I hope you will take time to read it because there are
serious structural and philosophical flaws in what should be a
relatively straightforward evaluation of the suitability of Yucca
Mountain for as a repository for nuclear waste.

After my retirement from the Air Force, I returned to Las Vegas
with little knowledge and no biases towards the Yucca Mountain
Project one way or the other. However, the stark contradiction
between the public pronouncements that you and other DOE
representatives were making about how the project would bc conducted

and the reality. I observed in the Yucca Mountain Project Office's
policies, and daily activities is most troublesome.

While you proclaim we just want to do the research" the OCRWM
and the YMPO are ully engaged n selecting test and data
requirements, and alternative analytical reporting schemes to
facilitate license application to the NRC. Not to study the mountain
scientifically and objectively, but to select and conduct those
studies that support licensing application. While Mr. Bartlett says

"we just want to study the mountain." every key policy or planning
document for the Yucca Mountain Project s focused on anything and
everything to do with when the license application is submitted--NOT

if,-- WHEN.

I t is one thing to conduct objective scientific studies, tests,
and evaluations of a mountain t determine whether or not it is
suitable; giving each of the two possible outcomes an equal unbiased
probability of occurring and then scrupulously determining which s
the truthful answer. However, it is a completely different matter to
conduct tests, studies, and evaluations which have been exclusively
selected, structured, and conducted to produce the data needed to
support what one wishes the outcome to be. I believe that you know
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statements.

Lastly, DOE officials responsible for administering hundreds of
millions of dollars of public funds each year should be held to the
highest of ethical standards. Their relationships with contractors
should be above reproach. Thus, you eed a complete investigation on
the interrelationships between contractors and U.S. Government
employees and should aggressively pursue criminal prosecution for
those who have violated the law.

It is a sad day for our country when the public becomes unjustly
cynical about the integrity of public officials. But, it is so uch
sadder when the cynicism is justified. The Yucca Mountain Project
falls in the latter category.

respectfully,

Joel T. Hall
Brigadier General (Ret)
USAF



Biography

United States Air Force
Secretary of the Air Force, Office of Public Affairs, Washington, D.C. 23330-1000

BRIGADIER GENERAL JOEL T.HALL
[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]



[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]



Page 1 of 9

INTEROFFICE MEMO

DATE: February 10, 1992

TO: John Nelson, T-04
Doug Chandler, T-40
Mike Voegele, T-44

FROM: J. T. Hall, T-40

SUBJECT: Yucca Mountain Characterization Test and Evaluatoin Review

[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]
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