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September 26, 2003

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD
Before Administrative Judges:

Thomas S. Moore, Chairman
Charles N. Kelber

Peter S. Lam
)
In the Matter of )
)
DUKE COGEMA STONE & WEBSTER ) Docket No. 0-70-03098-ML
)
(Savannah River Mixed Oxide Fuel ) ASLBP No. 01-790-01-ML
Fabrication Facility) )
)

GEORGIANS AGAINST NUCLEAR ENERGY’S
- RESPONSE TO NEW FACTS AND ARGUMENTS
IN NRC STAFF’S RESPONSE TO DUKE COGEMA STONE & WEBSTER’S
MOTION FOR SUMMARY DISPOSITION OF GANE CONTENTION 3
L INTRODUCTION
Pursuant to 10 C.F.R. § 2.749(a), Georgians Against Nuclear Energy (“GANE”)

hereby responds to NRC Staff’s Response to Motion for Summary Disposition Submitted
by Duke Cogema Stone & Webster (September 16, 2003) (hereinafter “NRC Staff

Response™).! This response is supported by the Supplemental Declaration of Dr. Leland

! The Staff filed its Response in support of Duke Cogema Stone & Webster’s Motion
for Summary Disposition on Consolidated Contention 3 (August 22, 2003) (hereinafter
“DCS’s Motion”). On September 16, 2003, GANE filed Georgians Against Nuclear
Energy’s Opposition to DCS’s Motion for Summary Disposition of Contention 3
(hereinafter “GANE’s Opposition”). GANE’s Opposition was supported by the
Declaration of Dr. Leland Timothy Long Regarding GANE Contention 3 (September 16,
2003) (hereinafter “Long September 16 Declaration”).



Timothy Long Regarding GANE Contention 3 (September 25, 2003) (hereinafter “Long
Supplemental Declaration). GANE is also attaching the complete transcript of Dr.
Long’s deposition on June 25 and 26, 2003.2 |

In support of its Response, the Staff attaches the Declaration of Dr. John
Stamatakos. The Atomic Safety and Licensing Boa;d (“ASLB”) should disregard Dr.
Stamatakos’ assertions, because he lacks the requisite professional qualifications to
testify regarding the issues raised by Coﬁtention 3. Even if the ASLB credits Dr.
Stamatakos’ statements, they should be given little weight.

In any event, Dr. Stamatakos provides little new information in support of DCS’s
Motion. Most of his declaration consists of statements that he agrees with DCS’s expert,
Dr. Carl Stepp. GANE will not address these arguments, because they are not new. To
the limited extent that Dr Stamatakos offers new facts or arguments, they are
controverted by the attached Long Supplemental Declaration.

I DR. STAMATAKOS LACKS SUFFICIENT QUALIFICATIONS TO
EVALUATE THE ISSUES RAISED BY CONTENTION 3.

Pursuant to 10 C.F.R. § 2.749(b), an affidavit submitted in support of a summary
disposition motion must “show affirmatively that the affiant is compétent to testify to the
matters stated therein.” As discussed in paragraph 3 of the attached Long Supplemental
Declaration, Dr. Stamatakos lacks any significant experience with the subject matter of

Dr. Long’s deposition testimony on Contention 3: evaluating the location and frequency

2 Both DCS and the NRC Staff have made many references to Dr. Long’s deposition
testimony. DCS has attached only the cited portions of the deposition transcript, and the
NRC Staff has not attached any pages at all. GANE provide the entire transcript in order
to provide the Board with a complete reference. Dr. Long’s corrections to his deposition
transcript are attached, in their entirety, to DCS’s Motion.
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of Charleston-type earthquakes, wave propagation in the earth’s crust, or computation of
a Probabilistic Safety Hazards Assessment (“PSHA”). Instead, his career has focused on
paleomagnetism, deformation features of sedimentary rocks, and geological perspectives
of large faults and of fault systems which exhibit both ductile and/or brittle failure. Thus,
Dr. Stamatakos has given no indication that he is qualified to evaluate the technical
information and opinions that Dr. Long has given in his deposition testimony.>

To deny GANE a hearing, based on a summary disposition affidavit by an
unqualified NRC Staff witness, would be a “harsh” and unfair remedy. Cleveland
Electric NNluminating Co. (Perry Nuclear Power Plant, Units 1 and 2), ALAB-443, 6 NRC
741, 755 (1977). Thus, his testimony regarding Contention 3 should be disregarded. /d.,
Florida Power & Light Co. (Turkey Point Nuclear Generating Plant, Units 3 and 4),
ALAB-950, 33 NRC 492, 500-01 (1991). Even if Dr. Stamatakos’ testimony is allowed
on the basis of his general knowledge as a geologist, it should be given little weight
against the particularized knowledge of Dr. Long. Carolina Power & Light Co. (Shearon

Harris Nuclear Power Plant), LPB-00-12, 51 NRC 247, 267 note 9 (2000).*

? While GANE considers the structural integrity of the proposed MOX Facility to be
irrelevant to Contention 3, Dr. Stamatakos has also failed to demonstrate that he has the
necessary professional qualifications to support his comments on the structural integrity
of the proposed MOX Facility, in paragraphs 6-9 and 12. These opinions would appear
to require the expertise of a structural engineer.

4 Dr. Stamatakos concedes that Dr. Long is “a well-qualified researcher in seismology
issues,” but questions Dr. Long’s qualifications to comment on the issues raised by
Contention 3, because Dr. Long has admitted that he is not closely familiar with NRC
regulations or regulatory guidance. Stamatakos Declaration, par. 4. As discussed in the
Long Supplemental Declaration, par. 4, Dr. Long does not claim to be an expert on NRC
regulations. He is highly qualified, however, to evaluate the adequacy of DCS’s analysis
of the seismic hazard to the proposed MOX Facility. Neither Dr. Stamatakos nor Dr.
Stepp possesses equivalent qualifications in this regard.
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III. THE NRC STAFF HAS FAILED TO DEMONSTRATE THE LACK OF A
GENUINE AND MATERIAL FACTUAL DISPUTE REGARDING
CONTENTION 3.

Assuming for purposes of argument that Dr.‘Stamatakos is qualified to make the
assertions in his declaration, he has failed to provide new facts or arguments showing the
lack of a genuine and material dispute regarding Contention 3. To the extent that Dr.
Stamatakos does offer new arguments or information, his aassertions are controverted by
the attached Supplemental Declaration of Dr. Leland Timothy Long.

A. DCS’s Historical Check Was Inadequate.

The only new information that NRC Staff offers regarding the adequacy of DCS’s
historical check on its PSHA is the emphasis placed by Dr. Stamatakos on the Campbell
attenuation relation calculation. See Stamatakos Declaration, par. 23. This emphasis is
misplaced, because Campbell’s attenuation relation is a generalized calculation for the
eastern United States that wouid not be appropriate for the South Carolina-Georgia
Coastal Plain. Long Supplemental Declaration, par. 11.

In its Response, the NRC Staff also makes the new argument that it doesn’t matter
whether the attenuation relation calculation is incorrect, because the structural design of
the proposed MOX Facility is conservative enough to withstand an earthquake much
stronger than the design basis earthquake. NRC Staff Response at 9; Stamatakos
Declaration, pars. 6-9, 11-12. This argument is without merit, for several reasons. First,
10 C.F.R. § 70.64(a)(2) provides that the MOX Facility design “must provide for

adequate protection against natural phenomena with consideration of the most severe

documented historical events for the site.” (emphasis added). This requirement is



independent of any structural design requirements for the buildings on the site. It is not
enough to guess at the risk posed by the most severe documented historical events for the
site, and then over-design the building based on that guess. Instead, 10 C.F.R. §
70.64(a)(2) specifically requires reasoned consideration of the severity of the hazard. In
this case, DCS has chosen to perform a PSHA to fulfill that requirement. As
demonstrated in Dr. Long’s September 16 Declaration, the PSHA is fundamentally
inadequate to meet the task.

Second, the Staff misuses the concept bf a conservatism. As discussed in
GANE'’s Opposition at 12, it is not possible to add a conservatism to a fundamentally
defective analysis, because there is no way to determine how big the conservatism should
be, other than to perform the calculation correctly in the first place. The design of a
major facility deserves a through analysis and update of pertinent data, not the injection
of errors of unknown magnitude that arbitrarily increase the hazard in hopes that they are
greater than the effects of the errors and omissions. Long Supplemental Declaration,
pars. 5 and 7; Long September 16 Declaration, paragraphs 9(e), 29, 57.

Finally, as discussed above, Dr. Stamatakos is a geologist, not a structural
engineer. As such, he lacks the professional qualifications to testify that the MOX
Facility is adequately designed to withstand a much stronger earthquake than the design
basis earthquake. Long Supplemental Declaration, par. 3.

B. The NRC Staff Fails to Justify Direct Application of the LLNL
and EPRI Studies to the MOX Facility PSHA.

The NRC Staff argues that Dr. Long has provided no support for his argument

that the Lawrence Livermore National Laboratories (“LL.NL") and Edison Electric Power

5



Institute (“EPRI”) studies were never intended for general application, because he cannot
remember the name of the individual who told him ihat, or when. Dr. Long has testified,
however, that at the time the EPRI and LLNL studies were done, the prospective use of
the étudies concerned him enough to ask the study managers how the studies would be
applied. Long September 16 Declaration, par. 9(a)(iv). While, twenty years later, he
may not remember the name of the individuals that he consulted, he does remember (a)
that the issue concerned him at the time of the EPRI and LLNL studies, (b) that he made
the inquiry at that time, and (c) that the individuals he consulted were in a position to
know the answer. His recollection is sufficient to demonstrate a genuine and material
dispute between the parties.

In any event, even if the LLNL and EPRI studies were intended for general
application, the underlying data base has changed significantly in several key respects
during the past twenty years, and should be revised. Long Supplemental Declaration,
par. 5.° See also Long September 16 Declaration, par. 9(a)(1)-(iv). His view is
supported by Regulatory Guide 1.165, which anticipates that the LLNL and EPRI studies

will be revised every ten years. See id., Appendix E.

> As Dr. Long explains, new information about the characteristics of the Carolina
Coastal Plain shows that the attenuation functions used in the LLNL and EPRI studies,
which were taken from the interior of the U.S., do not apply to the region around the
MOX facility. /d. Moreover, much more is known today about the distribution and
magnitude of historical earthquakes. Finally, magnitude statistics are better understood
today than they were twenty years ago. Consideration of any of these factors could lead
to a higher seismic risk for the proposed MOX Facility. The critical analysis has not
been performed by DCS to ascertain the impact of these developments. Because the true
hazard is unknown, DCS does not know if the added conservatism is sufficient. Id.
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C. Consideration of Floating Earthquakes Is Justified.

In paragraphs 16 and 17, Dr. Stamatakos states that Dr. Long has offered no
explanation as to how or why the spatial variability of Kafka’s small earthquakes should
be extrapolated to include earthquakes with larger magnitudes. See also NRC Staff
Response at 10. He also asserts that Dr. Long over-interprets or even misinterprets the
results of the Kafka paper. Id. As Dr. Long states in paragraph 8 of his Supplemental
Declaration, Dr. Stamatakos’ Declaration reflects either a lack of appreciation of the
inherent scale invariance of magnitude statistics, or a lack of understanding that in a scale
invariant system, it is not significant whether the largest events are 4.5 or 6.5. Dr. Long’s
reliance on the Kafka study is reasonable and appropriate.

In paragraph 18 of his declaration, Dr. Stamatakos also states that past large
earthquakes which would be relevant to the Savannah River Site were not randomly
located. Dr. Long explains the basis for his disagreement with this assertion in paragraph
9 of his declaration. In Dr. Long’s professional opinion, Dr. Stamatakos does not have an
adequate statistical basis to support a firm conclusion that a major earthquake cannot
occur outside the South Carolina-Georgia Coastal Plain. Dr. Long does find statistically
significant the fact that tWo (i.e. approximately 33%) of the approximately six large
earthquakes in the past 6,000 years occurred in locations other than Charleston, whereas

the catalog of felt or instrumentally documented earthquakes would identify Charleston



as the only potential source of a large earthquake in that area.® Clearly, the parties have
a genuine and material dispute regarding this factual issue.

D. The NRC Staff Fails to Show That There Is No Potential for a
Large Earthquake In the Eastern Tennessee Seismic Zone.

The NRC Staff argues that in his deposition, Dr. Long did not provide any basis
for suggesting that a magnitude 7.5 earthquake could occur in the Eastern Tennessee
Seismic Zone. This is simply incorrect. See Long Deposition Transcript at 23, 92-93,
166, 207, 375-76.

Dr. Stamatakos also argues that the eastern Tennessee zone lacks any historical or
geological evidence for geologically recent, large-magnitude earthquakes. Stamatakos
Declaration, paragraph 20. Dr. Stamatakos concedes, however, that he is unfamiliar with
the geophysical structure underlying the southeastern Tennessee Seismic Zone. Thus, he
is not competent to make his assertion. As Dr. Long explains in paragraph 10 of his
Supplemental Declaration, without studying the area, one could easily overlook the
similarities between southeastern Tennessee and the New Madrid seismicity. The
southeastern Tennessee seismic zone is in a remote area where many older events have
gone undetected and a major event would likely have occurred prior to recorded history.

The lack of any historical or geological evidence for geologically-recent, large-magnitude

® These two earthquakes occurred at Bluffton and Georgetown. According to the NRC
Staff, because neither of these locations is any closer to the Savannah River Site than the
120 kilometer distance used by DCS in the modeled historic check, they lack materiality.
NRC Staff Brief at 11. While the Staff cites paragraph 25 of the Stamatakos Declaration
for this proposition, the declaration does not support, or even address, that particular
proposition. As Dr. Long states, the statistical significance of these earthquakes is that
they show the potential for major earthquakes in the region, in locations other than
Charleston. Long Supplemental Declaration, par. 9.
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earthquakes in the southeastern Tennessee Seismic Zone could simply be a matter of
timing. /d. Accordingly, there is a genuine and material factual dispute between the
parties regarding this issue.

E. The NRC Staff Has Failed To Demonstrate That Key Seismic Factors
Were Given Quantitative Consideration.

In numerous instances, Dr. Stamatakos argues that the new and site-specific
information identified by Dr. Long as missing from the LLNL and EPRI studies was, in
fact, known and included in the LLNL and EPRI studies. See, e.g., Stamatakos
Declaration, paragraphs 10, 11, 19, 21, 22, 24, and 26. See also NRC Staff Response at
10, 11. The important question in determining the impact of these factors on the hazard
is not whether they were considered in a qualitative sense, but the degree to which they
contributed to the original quantitative analysis DCS should have performed a critical
analysis to assess the significance of the new data. Long Supplemental Declaration, par.

6; Long September 16, Declaration, par. 9(a).



IV. CONCLUSION

For the foregoing reasons, the ASLB should find that the NRC Staff’s Response
does not lend support to DCS’s motion for summary disposition of Contention 3, and
therefore should deny the motion.

Respectfully submitted,

L4

/s
bxane Curran
Harmon, Curran, Spielberg, & Eisenberg, L.L.P.
1726 M Street N.W., Suite 600
Washington, D.C. 20036
202/328-3500
FAX 202/328-6918

dcurran@harmoncurran.com
September 26, 2003
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I hereby certify that on September 16, 2003, copies of the foregoing GEORGIANS
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COGEMA STONE & WEBSTER’S MOTION FOR SUMMARY DISPOSITION OF
CONTENTION were served on the following by e-mail and first-class mail:

Rulemakings and Adjudications Staff
Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington, DC 20555
hearingdocket@nrc.gov

Administrative Judge Thomas S. Moore
Chairman

Atomic Safety & Licensing Board

U.S. Nuclear Regulatory Commission
Washington, DC 20555

tsm2@nrc.gov

Administrative Judge Charles N. Kelber
Atomic Safety & Licensing Board

U.S. Nuclear Regulatory Commission
Washington, DC 20555

cnk@nrc.gov

Administrative Judge Peter S. Lam
Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

psl@nrc.gov

Donald J. Silverman, Esq.

Alex S. Polonsky, Esq.

Marjan Mashadi

Morgan, Lewis & Bockius

1111 Pennsylvania Avenue N.W.
Washington, D.C. 20004
dsilverman@morganlewis.com
mmashadi@morganlewis.com
apolonsky@morganlewis.com

Louis A. Zeller

Blue Ridge Environmental Defense League

P.O. Box 88
Glendale Springs, NC 28629

bredl@skybest.com

Glenn Carroll

139 Kings Highway
Decatur, GA 30030

atom. girl@mindspring.com

John T. Hull, Esq.
Shelly D. Cole, Esq.
Office of the General Counsel
U.S. Nuclear Regulatory Commission
Washington, DC 205552

SDCl1@nre.gov

Office of Commission Appellate
Adjudication

U.S. Nuclear Regulatory Commission
Washington, DC 20555

hrb@nrc.gov

DLl

Diane Curran
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD
Before Administrative Judges:

Thomas S. Moore, Chairman
Charles N. Kelber

Peter S. Lam

)
In the Matter of )
)

DUKE COGEMA STONE & WEBSTER ) Docket No. 0-70-03098-ML
)

(Savannah River Mixed Oxide Fuel ) ASLBP No. 01-790-01-ML

Fabrication Facility) )
' )

SUPPLEMENTAL DECLARATION OF DR. LELAND TIMOTHY LONG
REGARDING CONTENTION 3

Under penalty of perjury, I, Dr. Leland Timothy Long, depose and say:

1. My name is Leland Timothy Long. I am Professor of Geophysics at the Georgia
Institute of Technology in Atlanta, Georgia. A description of my professional
qualifications is provided in my declaration of September 16, 2003, which was submitted
by Georgians Against Nuclear Energy (“GANE”) in support of its opposition to Duke
Cogema Stone & Webster’s (“DCS’s) motion for summary disposition of GANE
Contention 3.

2. The purpose of this supplemental declaration is to respond to new information and
arguments made in Affidavit of Dr. John Stamatakos, which was submitted by the
Nuclear Regulatory Commission (“NRC”) Staff in support of NRC Staff’s Response to
Motion Summary Disposition Submitted by Duke Cogema Stone & Webster (September
16, 2003). To the extent that Dr. Stamatakos simply expresses his agreement with
assertions that previously were made by Dr. Carl Stepp, or repeats assertions that were
made by Dr. Stepp, I will rely on my September 16 declaration.

3. My concemns about the adequacy of the seismic analysis for the proposed MOX
Facility relate to the location and frequency of Charleston type earthquakes, the
propagation of seismic waves in relation to the MOX Facility, and the adequacy of the



Probabilistic Safety Hazards Assessment (“PSHA”) conducted by DCS. These concerns
were also the subject of my deposition testimony on June 25 and 26, 2003. Dr.
Stamatakos’ qualifications to evaluate my opinions on these subjects appear to be very
limited. As demonstrated by the resume that he refers to in paragraph 3 of his affidavit,
Dr. Stamatakos lacks any significant experience with evaluating the location and
frequency of Charleston-type earthquakes, wave propagation in the earth’s crust, or
computation of a PSHA. Instead, his career has focused on paleomagnetism, deformation
features of sedimentary rocks, and geological perspectives of large faults and of fault
systems which exhibit both ductile and/or brittle failure. Thus, Dr. Stamatakos does not
appear to be qualified to evaluate the information and opinions I have given in discovery
responses and in my deposition testimony. He also appears to lack the necessary
professional qualifications to support his comments on the structural integrity of the
proposed MOX Facility, in paragraphs 6-9 and 12.

4. In paragraph 4, Dr. Stamatakos concedes that I am “a well-qualified researcher in
seismology issues.” But he questions my qualifications to comment on the issues raised
by Contention 3, because I have admitted that I am not closely familiar with NRC
regulations or regulatory guidance. I do not claim to be an expert on NRC regulations. I
am highly qualified, however, to evaluate the adequacy of DCS’s analysis of the seismic
hazard to the proposed MOX Facility. Ido not consider Dr. Stamatakos or Dr. Stepp to
have equivalent qualifications in this regard.

5. Contrary to Dr. Stamatakos’s assertion in paragraphs 5 and 25, direct application of
the PSHA computed in the Lawrence Livermore National Laboratories (“LLNL”) and
Electric Power Research Institute (“EPRI”) studies to the hazard evaluation for the MOX
facility is not appropriate. As I pointed out in my September 16 declaration, the database
that was used for the EPRI and LLNL studies has changed significantly in several key
respects during the past twenty years. First, new information about the characteristics of
the Carolina Coastal Plain shows that the attenuation functions used in the LLNL and
EPRI studies, which were taken from the interior of the U.S., do not apply to the region
around the MOX facility. Moreover, much more is known today about the distribution
and magnitude of historical earthquakes. Finally, magnitude statistics are better
understood today than they were twenty years ago. Consideration of any of these factors
could lead to a higher seismic risk for the proposed MOX Facility. The critical analysis
has not been performed by DCS to ascertain the impact of these developments. Because
the true hazard is unknown, DCS does not know if the added conservatism is sufficient.

6. In many instances (see, e.g., pars. 10, 11, 19, 21, 22, 24, and 26), Dr. Stamatakos
argues that the factors listed in paragraph 5 above were known and included in the LLNL
and EPRI studies. The important factor in determining the impact of these factors on the
hazard is not whether they were considered in a qualitative sense, but the degree to which
they contributed to the original quantitative analysis DCS should have performed a
critical analysis to assess the significance of the new data.



7. In paragraphs 6, 7, 8, 9, and 12, Dr. Stamatakos asserts that the seismic ground
motion performance goals for PC-3 and PC-4 facilities like the MOX Facility are 1 x 10-
4 and 1 x 10-5, which corresponds to 10,000 and 100,000 year return periods,
respectively. In other words, he argues that DCS has built in extra conservatism in the
design, and hence the seismic hazard criteria can be ignored. I strongly disagree. As
stated above in paragraph 5, unless and until DCS makes a reasonably accurate
assessment of the true seismic hazard at the MOX Facility, it has no valid means of
determining the degree of conservatism that should be applied.

8. In paragraphs 16 and 17, Dr. Stamatakos states that I have offered no explanation as to
how or why the spatial variability of Kafka’s small earthquakes should be extrapolated to
include earthquakes with larger magnitudes. He also asserts that I over-interpret or even
misinterpret the results of the Kafka paper. Like Dr. Stepp, Dr. Stamatakos either does
not appreciate the inherent scale invariance of magnitude statistics, or he does not
understand that in a scale invariant system, it is not significant whether the largest events
are 4.5 or 6.5. Kafka’s study is a study of statistics of earthquake occurrences. It points
out that the fraction of new large events outside of known seismic zones in any region
can be quantified. In my professional opinion, it is reasonable to extrapolate Kafka’s
results to what they would be if he had a complete catalog for a long time period
including the Charleston Earthquake. Kafka evaluated such catalogs for other areas with
similar results. It is not necessary to consider a specific hypothesis and its converse to
see that earthquake statistics like these simply demonstrate that in any area, a certain
percentage of the large earthquakes will occur in new areas. If the proportion of new
epicenters for large events occurring in a region is different from the proportion of events
assigned to the background zones (or the equivalent of background zones) in the studies
by LLNL and EPRYI, a critical assessment of the impact of these statistics should be
performed.

9. In paragraph 18, Dr. Stamatakos states that past large earthquakes which would be
relevant to the Savannah River Site were not randomly located. In support of his
position, he cites the fact that the approximately six magnitude 7.0 earthquakes that
occurred during the past 6,000 years happened in the South Carolina-Georgia Coastal
Plain. I do not think such a small data base affords a basis for a firm statistical
conclusion that a major earthquake cannot occur outside the South Carolina-Georgia
Coastal Plain; nor do I find there is any statistical basis for concluding that a large
earthquake could not occur outside the South Carolina-Georgia Coastal Plain. I do find
statistical support in the fact that two (i.e. approximately 33%) of the large earthquakes in
the past 6,000 years occurred in locations other than Charleston. The catalog of felt or
instrumentally documented earthquakes would identify Charleston as the only potential
source of a large earthquake in that area.

10. In paragraph 20, Dr Stamatakos states that he is unfamiliar with the geophysical
structure underlying the southeastern Tennessee Seismic Zone. Without studying the
area, one could easily overlook the similarities between southeastern Tennessee and the
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New Madrid seismicity. The southeastern Tennessee seismic zone is in a remote area
where many older events have gone undetected and a major event would likely have
occurred prior to recorded history. Thus, Dr. Stamatakos does not have a valid basis for
his conclusion that a large earthquake is unlikely in the southeastern Tennessee Seismic
Zone. The lack of any historical or geological evidence for geologically-recent, large-
magnitude earthquakes in the southeastern Tennessee Seismic Zone could simply be a
matter of timing.

11. I disagree with Dr. Stamatakos’s assertion in paragraph 23 that the Campbell
attenuation relation would be appropriate for the Coastal Plain of South Carolina. The
Campbell attenuation relation is a generalized calculation for the eastern United States.
The geological characteristics of the Coastal Plain of South Carolina are notably different
from the major portion of the rest of the eastern United States. For example, the
thickness of the crust in the Coastal Plain is only about 30 km, in comparison to an
average thickness of 40 km for the continental eastern United States. As discussed in my
September 16, declaration, crustal thickness and structure have an effect on attenuation
relations.

) .”;:'.; """"" / »;;j',‘/ P
o '»'/’//
Leland Timothy Long
September 24, 2003 :
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Deposition of Leland T. Long, Dr.

= In the Matter of:
Vol. 2, June 25, 2003

Duke Cogema Stone & Webster

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
ATOMIC SAFETY AND LICENSING BOARD

In the Matter of :
DUKE COGEMA STONE & WEBSTER : Docket No.:
' : 0-70-03098-ML
(Savannah River Mixed Oxkie " ASLEBP No.:
Fabrication Facility) . 01-780-ML

Washington, D.C.
Wednesday, June 25, 2003
The deposition of DR. LELAND TIMOTHY
LONG, called for examination by counse! for
Plaintif! in the above-entitied matter, pursuant to
Notice, in the offices of Morgan, Lewis & Bocklus,
1111 Pennsylvania Avenue, N.W., Washington, D.C.,
cornvened at 9:41 a.m., before Cathy Jardim, a
notary public In and tor the District of Columbia,
when were present on behalf of the parties:

APPEARANCES: -
On behall of Georglans Against
Nuclear Energy:
DIANE CURRAN, ESQ.
Harmon, Curran, Spieberg & Eisenberg
1726 M Street N.W.
Sulte 600
Washington, D.C. 20036
(202) 328-3500
©On behalf of Duke Cogema Stone & Webster:
ALEX 8. POLONSKY, ESQ.
DONALD J. SILVERMAN, ESQ.
JOHN E. MATTHEWS, ESQ.
Morgan, Lewis & Bockius
1111 PennsyNania Avenue, NW.
Washington, D.C. 20004
(202) 739-3728
On behal of the Depariment of Energy:
JOHNT. HULL, ESQ.
U.S. Nuclear Regutatory Commission
Office of the General Counsel
015 D21
Washington, D.C. 20555-0001
(301) 415-8554
Also Present: JOHN M. MCCORAGHY, JR.
LAWRENCE A. SALOMONE ’
CARL STEPP
JEFF KIMBALL
JOHN STAMATAKOS
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t PROCEEDINGS
12 Whereupon,
1) DR.LELAND TIMOTHY LONG
] was called for examination by counsel for DCS and,
151 having been first duly sworn by the notary public,
te] was examined and testified as follows:;
m EXAMINATION BY COUNSEL FOR DCSW
) : ' BY MR. POLONSKY:
© Q: Just for everyone’s reference, we have
1o drinks on the end. Feel free at any time to get up
111 and help yourself. If we need to take a break, we
12 will take 2 break. _
13 My name is Alex Polonsky. I am with the
p4 law firm of Morgan, Lewis and Bockius, here in
(1 Washington, D.C. We have been retained by Duke
e Cogemaz Stone and Webster, LLC to represent themin
117 the mix oxide fuel fabrication construction
181 authorization licensing request before the NRC's
1g) Atomic Licensing and Safety Board.
r20) 1am going to refer to my client as the
121) DCSW. I will refer to the facility as the MOX
122 facility and the construction authorization request
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(1 as the CAR.
12 Could you please identify yourself for
13 the record by name and address?
#; A: Leland Timothy long. I work at Georgia
151 Tech,Atlanta, Georgia.
1 Q: You have been already sworn. Do you
m vnderstand that your testimony is under oath and
@ that you have been sworn to tell the truth?
o A: Yes.
pa  Q: Iwillbe asking you a series of
111 questions today relating to Georgians Against
(121 Nuclear Energy contention number three entitled
113 inadequate seismic design. For purposes of the

- |ng deposition I will refer to Georgians Against

115; Nuclear Energy as GANE.
ne  So the court reporter can create a clear

"lnn record, we should not talk at the same time so 1

ng would ask if you wait until I am finished, and I
ng will do my best to wait until you have finished
{20 your response. Also, please give a response orally
1211 as opposed to physical gesture. :

2z If you don't hear a question, please say

Min-U-Script® " (3) Page1-Page5
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i1 so.I will repeat it again. If you don’t (1 carthquakes. Californians seem to explain
1z understand a question, please let me know. I will @ earthquakes without having faults as blind faults
@ rephrase it. If you realize that an answer that @ or pethaps they didn’t map the fault.
@ you gave earlier is not accurate or complete for @ Inthe east, it seems just about
® any reason, please let me know. I will be happy to 15 everything is a blind fault or an intraplate
{6 go back and revisit that question or that response. 1@ setting. Everything seems to be a blind fault.
m  If you want to stop to take a break for  They tend to occur in areas very often where
@ coffce or use the restroom, please let me-know and @ historically seismic hazard hasn’t been observed.
@m wewilldoso.. - - o oo @ Although paleo seismic data today seems to indicate
1o If I ask you a question and you don't . poy that areas of — many areas of large earthquakes
(1) know the answer or you do not recollect the - - * | have had pre:historical seismicity.
(12 necessary information, just simply say that.. -~ . . - lva  So what do I think are the main theories?
013 Ifyou answer my question, I will assume . . ... .. - ‘|na In the Charleston area, in the New Madrid area, my
114 that you have heard it and that you understand it. - (141 opinion is that the area has experienced a local
08 You can talk to Diane, your attorney, but I would ' {51 weakening of some type and that local weakening has
(e ask that you finish your answer, if there wasa .- . '[ne resulted in a deformation or compression of the
117 question pending and that only after that, youcan * . |un crust, earth’s crust, that creates a stress’
(1 confer. ' e pg amplification in the stronger portions of the ¢rust
g Do you understand the instructions? pe and that stress application is failed in an
= A:Yes,Ido.- - . reoy earthquake. It is failed perhaps because of stress * -
2y Q:Isthere znythmg that-would prevent you . |en amplification but also perhaps because of weakening -
rza from testifying fully ind accurately today? - Peos {rea along new or perhaps existing zones of weakness or
S Page 7 Page 9
m A:No. 1 fractures. That theory has been expounded in a
@ Q:Arc YOU fCClmS well? - - @ couple of articles that have my name on them.
@ A:Yes. : ‘ v @  Iwill have to admit that that theory has -
4 Q: Are you taking any mcdxcanons that would 4 not been entirely accepted, although I believe a
@ impair your ability to tCStlfY today? - .. 15 number of studies are coming closer to it. -
@ A:No. U @ Q: Could we go off the record.
m Q: Do you understand that, dunng today S m  (Discussion off the record.)
@ deposition that you are speaking as GANE's .. . " BY MR. POLONSKY:
@ proffered expert? - ' ®m Q: The question on the table is what were
na  A: I am speaking as an expert on thc seismic . ti0) the three most viable hypotlieses for explaining
11 conditions or evaluation. S (11 intraplate earthquakes. I believe you have
02 Q: Regarding intraplate seismic theories, nz identified, and correct me if I am wrong, the
113 what do you think are the three most valuable - {13 theory that you believe is the most viable
114 hypotheses for. explaining the origins of intraplate i14 hypothesis.
vs) carthquakes? : ns)  A: That is correct. I have identified that
ne  A: That is two questions, What do I think (18 theory for major earthquakes. I have another
17 the scientific community considers the three most (17 theory for minor incidental earthquakes that are
e and what do I consider the three most. I have one pg very shallow.
119 theory. Scientific community has a bunch of pe  Q: Let's stick with the explanation for
20 theories.The paradigm that comes out of o) major earthquakes. You stated it is not entirely
{211 California is that faults exist and they create 211 accepted. Do you mean in the scientific community?
129 earthquakes.That is the standard explanation for @2 A: I mean that people don't reference it and
Page 6 - Page 9 (4) Min-U-Script®
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(11 they coatinue to try to explain major earthquakes

@ by associating them with active faults.

B  Q: Are you aware of any other paper that.

u) references your theory for major intraplatc

51 earthquakes?

e A: I have not checked the refcrcncc mtanon

r index on that. , S .

@ Q: Would it surprise you if thcrc weren't

1) any articles that referenced your —
por A: No—
1 Q: It would not surprise you if there were ‘
(121 none — [ am sorry. Let rephrase the qucsuon
13 Again, for the court reporter, if you wouldwaxt R
114 until 1 am done. . ‘ \
ps A Iwouldbcsmpnscdifthcrewcrcno -
11e) references to it. | -
pn  Q: Soyou believe thcnc arc aruclcs out .

(1) there thatrcfcrcnccyour,thcox_jxonnnjlpr' ]
(+9) intraplate earthquakes?.. =~ . | R .:,1-,,.~
, :{ieat other than your theory, the theory you just -

2o A: Yes.. et
g1 Q: Who would thosc aruclcs bc authored by" R
22 A Iwouldnogknowlwol;ldhavcto Ce

Page 12 -

111 equally apply to Charleston?
1  A: Primary reason is that it is 2 high

‘| @ stress event, that it is a small focus area, that

i there is not 2 pervasive fault that exists in spite

51 of numerous attempts to identify an active fault in.
# the region.The scismicity".in that area from

m after-shock studies generally defines 2 volume or a
18] curve surface of failure, not necessarily a linear |

1 o surface, and that in general, when one looks at the
. {po distribution of seismicity in areas like , - - .
-1} Charleston, then you see a volume of activity that,

112 when you look at the seismicity in New Madrid, you

-]y do identify a number of failure zones or faults, .

i {1 that failed in the Iarge three or four earthquakes

.. -+ |51 that occutred in 1811 and *12,The failure zone in ,
- jna the New Madrid area is generally explained by

{0 traditional mechanisms, by the failure of the -

[1e) faults under intraplate stress.
ps;  Q: Are there other viable theories out there

je1} identified, associated primarily with New Madrid?

=s|ka At You used the term viable.The Lawrence

m spcculatc onthat. . . e et
.| '@ multiple hypotheses and there are lists from viable

2 Q: What are the most vxablc hypothcscs chat o

@3 are out there for explaining origins of major |,
(4 intraplate earthquakes that the scientific . . ., . = |
" : =] 19 and this was 10 or 20 years ago, I was proposing

~| j&1 that one viable hypothesis is that matric materials - -

1si community stands behind?. S
6 A: We will restrict this to the eastern = - ‘.~ " :
@ US.— .

18] Q: Yes. - . P )

9 A: Forintraplate. Most of thc theorics o .
1q that have been developed revolve around ideas thh -
(11) respect to New Madrid seismicity and thatis .

112 generally accepted as a fault zone that has .

13 repeated carthquakes.The belicf in general is

114 that there exists for many of these earthquakesa.
15 fault which is considered a zone of weakness in the
(g crust and that the stresses accumulate and are.

117) released along that fault. That is the major idea,

pg) that stresses increase and cause failure along an
(19] existing zone of weakness or fault.

ra  Q: Is there any reason why you don't believe

(1] that the theory you just discussed which, as I .
=) understand it, is not your own theory, would not -

[T Page 13

‘1 Livermore/EPRI studies went through multiple,

‘Bl to the absurd and where you want to draw that line - .-
1) is very questionable. I'would say, inthose days, -~ - .

Sm were of higher elastic strengths than others and in-
te] 2 compressing crust they would contract or
1) concentrate stresses. [ would not today say that . - -

+ |poy was a viable hypothesis. Another viable hypothesis

(1 associated with those earthquakes is that the

[n2 earthquakes occurred along existing edge faults. .

113 That has been proposed by many people in those days
(141 but I would not say that that was viable today, and

5] none of the seismicity nor the characteristics have

ne) shown a correlation. There dre many, many

11 Triassic-base edge faults without earthquakes.

p8) There are many hypothesis. We could go on all day, -

(19) as the Lawrence Livcrmore/EPRI studxcs did, atgumg
20 hypothesis.

2y Q: Iappreciate you identifying for me the

2 inappropriateness of viable.
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m What weight would the scientific
@ community place on the second theory you discussed,
@ the theory focusing on New Madrid and the repeat
) earthquakes being associated with some type of
5 fault condition?
# A: I'would say there are two groups, those
( that believe there is something mechanically going
@ on with the crust in the New Madrid area and those.
@ that still accept the California paradigm of an
1oy active fault being responsible for earthquakes. I
o1 think U.S. Geological Survey personnel are to some
112 extent still doing models on — based on active —.
113 an active fault or fault zone that fails and trying
(14 to explain the motion.There are a couple of |
{15 instructors who have — investigators who have
(e taken — have looked at the data from New Madnd
17 and said there are anomalous features that pprhaps
11a) suggest that the zone is 2 zone of weakness.and not
19 one of a fault response. And like the word viablc;.: -
feo) there is a gradational zone between investigators - :
21 fromone polarization to the other. . .. . |
@3 Q: You believe that some scientists are in

i’age 15
¢ thc mmpthatthcrc is a California model that | |

@ earthquakes — sorry, fauits cause carthquakes and

@ that the USGS is primarily in that camp, ..

@  A: I would say many investigations ixi.Ncw o .
© Madrid that come out of the USGS are in that &mp v
@ Iam not saying that all of the individuals in USGS
® Q: Would you say that the USGS — let me -

@ back up.Are you familiar with the USGS seismic

rg hazard maps? .

my  A: Yes. L .

(12 Q: Are you familiar with the 2002 revision

113 of those maps? .

(19 A: Not in detail but I have lookcd at them. -

(s Q: Are you familiar with the 1996 maps?

e A: [ have looked at those too.

tn  Q: Would you say that the 2002 USGS hazard

s maps follow the California model for New Madrid?

f19  A: The USGS maps are — the Lawrence

200 Livermore studies pulled in a lot of information on

12n proposed and hypothesized mechanisms with experts

(22 varying from a large earthquake can occur anyplace

-|'1m something like that. So they represent — they are

Paga 16

{11 for any reason to very specific zones, other

{2 experts saying very specific zones were

(3 responsible.There was a lot of ambiguity in

4 accepting this multiple hypothesis. USGS pethaps

151 were developed from the fact — from the

e observation that many scientists were not content

@ with the 1960-70, Elgin Mercer risk maps which were
i based on fairly distinct zones which — in 1960 the

(9 zones were not well known so some of those zones

. lua have turned out to be unrealistic by today’s

+{t11 seismic standards. So USGS maps were developed
. |uz based on purely seismicity, existing earthquakes,
1113 so they represent a point source for New Madrid

114 because that is where the earthquakes occurred. A
ns) wider zone around there, where carthquakes

e occurred, Charleston is a hull’s eye on the map.in .

1171 South Carolina, because that is where most of the

o 18 earthquakes have occurred, not all, but most. So .
.{t19 the USGS hazard maps are based to a large extent

teq primarily on existing knowledge of seismic

-l21 carthquakes and also knowledge. of earthquakes that

{23 are above magnitude of three, three and a half,

Pags 17

‘13 based on earthquakes and seismicity that is

3 reasonably well'documented by eliminating smaller

[ magnitudes, they eliminate the possibility that in

[5) many areas of the country the smaller quakes have

& not been documented to the same extent as they have
 been in others. _ -

/B  The 2000 maps represent improvements in

| @ their knowledge of things like attenuation and

tig seismicity. The 2000 maps included an
(111 Ackerman/Boore relationship, which is perhaps a
12 little more appropriate for the eastern U.S. than

113 the earlier attenuation relationships.

[14} (The witness consulted with counsel.)

sy THE WITNESS: Atkinson. Excuse me.Iam

18] not sure I know an Ackerman.

o BY MA. POLONSKY:

g Q: The New Madrid seismic source zone,

{19] again, you stated that there was a California model
{z0] that faults cause earthquakes and that there was a
(1) second model for explaining the origins of

22 carthquakes in that area and that would be

Page 14 - Page 17 (6)
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(11 anomalous in the crustal structure. Is that an
{2 accurate statement? '
i A: Anomaly in the physical properties of the
@) crust in the area, yes.
5 Q: What weight would the scientific. , o
{s) community place on the theory of anomalies in thc -
m physical properties in the crust for New Madrid -
ts} originated earthquakes? ‘.
© A What i§ my opxmon as to the sc:cnnﬁc
(19 commumty? o .
m1  Q: Of course, what is your opinion.
na  A:lcan'tsay whatthey wouldsay. I - . .. .,
1t3) always — and obviously my view of whatthe. - ... ;- .
114 scientific community thinks is biased by my own-.
115} opinions so that is not an easy thing to judge. . -, :, -".-
11e) This has to be 2 pure guess.I'would sayatthis. .. -, .
n7) time it is‘on the order of 25 percent. I would say. - -
{1 that is up from what it was somctime back. - . ,, s
ne  Q: So in your opinion, approximatelya-:- 1w 7.
o] quarter of the experts, seismic experts out there, .1 .., -
1 would say that the origin of New Madrid earthquakes- ..,
@2 is from anomatly of physic;il properties of the . . ... -

SRR (1]
{1z on that, He retired a few years ago. He hasn’t

(L]
Rt potcnual for the occurrence of a large to major
~{ng earthquake? - * N

e
ez ofama)or&fﬂlquakc’ SR

L Page 20
11 United States, have looked at this problem over a
2 number of years. :

{@m Q: And where do you believe Perdita Uani

@ falls in that camp?

B A: Ina concentrated zone.

© Q: That would be the anomalies in physxcal
1 properties? . - ‘ -
@ A:1don't know if he understand that but he
@ believes in the concentrated zones. s
Q: And Gil Bollinger?’ '

L] -
A: I don’t know exactly where he would stand .

i

113 seen the latest data. I think he would be

+‘Ing concentrated zone and I believe it is anomalous -
* :|ns) features that develop over short time penods that.
ne create thcsc ‘earthquakes. - :

Q: What data-would you need to evaluate the

woy  A: With the occurrénce ofa =~ = .
Q: Let me back up. Whatisyour definition -

Pége19 Co
«. | m  A: A major eafthquake is ah earthquake that ..
* -.|.@ ruptures at depth with significant fault sizeto = - -

2 A: Wehave a problem with experts.Because: .
{o] experts can be seismological experts but they may . ..
t41 know about Turkey earthquakes and they may not know.. ,
ts1 about intraplate or eastefn earthquakes .If you - :
te] pick experts, you would say fault méchanism is the
@ ideal. If you take Eastern United States experts, - -
ts) you would get a larger percentage. *
o1 . Q: In your opifiion what percentage of . -’
no experts with expertise in Southeastern Usiited® -
[#1) States seismicity or central and eastern seismicity -
(2] would say that the physical properties —
ta;  A: Ithink we can count the experts on the
f14) Southeastern United States on one hand.
153 Q: How many are there?
ne;  A: Well, I think Perdita Uani, Gil
1171 Bollinger, myself and that is about it.

ey Q: Who was the second one?

e A: Gil Bollinger.
ro Q: And yourself?
@1 A: Yes.There are people who have

©2) concentrated their studies on the Southeastern

Page 21

@ cut across the major strength on the U.S. across,
1. which is anywhere from five to 15 kilometers.So

“1i| we are looking atan &tthquakc with séismic fault
| 8 of anywhere from five o 15 kilometess. - :

7 Q: What moment magnitude Would you consider
] a major arthquake? R -
@ A: Knees type of carmquakcs — the crustal -

" “|no conditions that support these types of earthquakes
* {111 would imply earthquakes of magnitude of probably

1z five, five and a haif and above.There isa very

' |na well known Gutenberg-Richter recursion relationship
- {i14) that says if you have an earthquake of magnitude

18] six, you have about 10 magnitude fives, 100

"lne) magnitude fours, so other levels of seismicity will

1171 be observed in general in seismic areas. We are

pe talking here about what is the Iargest earthquake
ng) that could be suppoftcd.

rg  Q: Maybe you are going beyond my question.
1} I was just asking for your definition of what major
122 earthquake means to you?
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m  A: My definition of a major earthquake may
{21 not — you can define it many ways.
@  Q: Iam just asking for your definition.
#  A:Iconsider a major earthquake one that
19 actually occurs in a portion of the crust where it
18 can break the earth’s crust and so we are looking
m at a mechanism and size of event that could support
8] a very large event even though a major event for
1) that area might be smaller than the very-largest.
no  Q: Iama little confused by your answer.
01 Is there a simple way of bounding, what you consider
pa major?
(13  A: My definition is based on a mcchamsm and
14 not a size. FN .
1 Q: Your mechanism is a crustal break bctwccn
ve five and 15 kilometers? .
tn  A: We didn’t dclvc into the smallcr )
1y earthquakes for which I said I have anothct thcory,
119 Ibelieve in the Southeast, what I have observed is )
1201 that we have many earthquakes that occur that are
@21 very shallow, half a kilometer to one kilometer.
2 Other people locate them as deep as four or five

Page 23

3

m kilometers. So we probably max out at magnitude of |
2 five, five and a half. . _
m  Then there are areas in the Southcastcrn ,
w United States, like Charleston, New Madtid, not :
i Southeastern but Southeastern Tennessee seismic
6 zone where we have earthquakes that occur in the
m depth range of four to five kilometers down to 15
@ and in some cases in Southeastern Tennessee the
® zone is as deep as 25 or 30.That indicates
(1o seismicity which.can go through the earth’s crust.
o1 It is not a surficial feature and I would say a .
(2 major carthquake can occur in any zone where we
na have earthquakes occurring at substantial depth,
4 and that a major event to me would be one that
115 actually ruptures the crust with a substantial size
e of the fault zone being five to 15 kilometers, I
17 believe I said.
rs  Q: Iam going to hold off on additional _
119 questions of Southeast Tennessee and take you back
(20 to your theory of minor earthquakes. What is your
211 hypothesis for explaining minor intraplate
123 earthquakes?

Page24

11 A: Many people associate minor seismicity
2 with dams in the reservoir and call them
B reservoir-induced seismicity and very often that .
(4) seismicity is expunged from the catalogs as not
151 being representative of tectonic events. My
181 indication is that reservoir-induced seismicity and
m many of the earthquakes we see in the Georgia,
8] Piedmont and all the way up into Virginia and New
= England, where the crystalline rocks crop out at
19 the surface, many of these earthquakes are due to

- - [n1 movements on existing faults, and that that
-~ 11z movement may be triggered by some mechanism

{13 involving fluids in the rocks. There have been

'[9 many pertubations on the theory, most of them

15} relate to the same mechanism for reservoir-induced,

- |ue) in part, that the fluids increase from the
{!n reservoir, that puts pressure on the falls so

18) fractures scparaung thcm, causmg them to weaken
ney andfail. - -
o Q: At'what depth are these carthquakcs

{11 occurring, in yout opinion?
12z A: The distribution of earthquakes I have

Page 25
11 observed, and I believe I have adequate seismic
[2) coverage, are in the range of .25 to 2 kilometers..
B Most of them .5 to 1 kilometer, and I think I could
14 argue that everybody who finds them dccpcr doesn’t .

-| 11 have adequate station coverage.

@ Q: What is in your opinion the perception of

{7 your minor earthquake origin theory? - -

@ A: Those that recognize that there is a.

9 difference I think accept it.Those that look at

1o seismicity and say that is an earthquake, probably
111 don’t go far enough into it to decide whether they
121 accept it or not.

3 Q: Would you say your minor earthquake

14 theory is well accepted in the scientific

(15 community?

e  MS. CURRAN: I am going to object because

117 I think Dr. Long has alteady told you that requires
118 him to speculate and I think you are asking him to
(19 speculate about what other people think.

120) BY MR. POLONSKY:

2y Q: I would like an answer. You can answer

22 the question.

Page 22- Page 25 (8)
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i A: In my opinion by the time I finish

121 publishing the papers, everybody will agree, :

@ doesn’t mean they will agree with every earthquake

) but they will agree on the mechanism. :

s Q: Doecs this minor theory work only where .

i there are crystalline rock crops out at the

m surface? . A

® A: It workswhere thcre are fractures of .

@ crystalline rocks with fairly — rocks of faitly
10 substantial strength. : - .
1 Q: The crystalline rock docsntmcanto — ..
na A: It doesn't need to crop outatthe . -
113 surface. I think the induced seismicity in Denvcr
14 was fluids pumped into crystalline rocks in the
its} basement and there the fluid pressure was increased . . ..
ve significantly, triggering the sequenceof .., = .. .,
17 earthquakes. - | - v e
neg  Q: How is lncrcasmg flmd pressurc
(e occurring in your opinion between 0.25 and 2 )
1o kilometers other than 2 man-induced fhnd pressurc?
@y A: Rainfall. Rainfall and time variability;. .
22 in the fluid conductiveness of the rock, the -,

Jun into account in the hazard compuitation. -

w f‘lB]
*+ »fpe based oft 5’(1uc'stibxilaskéd'a long time, and I have - -

Page 28
(1 fairly confident about. :
22  Q: Can you identify for me the specific
@ things that you believe are lnadcquaté in the MOX
@ Facility? ‘
i1 A: One of the things that they have done is -
1 to accept that Lawrence Livermote and EPRI
M evaluations for the site. It is my opinion that  *
i) the attenuation relationships that wete used to
1 derive the hazard should be updated. I think that
no the studies, Atkinson and Boore and hér more recent

.- {1y studies, document what I have felt for a long time, " -
~. . = juza and that is in the distance range of around 100

- ing kilometers, the so-called mobile bounce post -
‘|lng critical reflection enhances the amplitude of

11 vibration, and that was not taken into zccount in
(e the hazard computation, at least not propetly taken *

It has'always'been my understanding, -

fo) forgottérl who, that the individual sites that were

P m) analyzed by Lawrence Livermore/EPRI as test sites -
E 122] were never mcant to be used for citing puiposes,

(1) ability of the rock to transmit fluids.. . .~ ..: ;| . ., .
@ Q: GANE contention three is entitled. - i .., . .. .
p) Inadequate Seismic Design. Do youhaveany . .: . ... .
1) opinions as to how the seismic design of the MOX .. . ... |
1s1 Facility is inadequate? L L SN

tef A: Sounds like the whole contcnnon.What L FR
71 did is I looked over, in the limited time I had,I. . ... ...,
= looked over the design or set up the analysisand .. = :.
1 have stated opinions as to whether the techniques . -,

1oy that were used represented either the most recent -

1y developments in understanding or whether they were - .

1121 in some way — under estimate or over estimate the

13 hazard at the site. I found, as the contention Ve

{14 states, that there are 2 number of issues that lead - - -

11s} to uncertainties and to conclusions.

ye)  Q: Are there any other issues in your

17 opinion of where the MOX Facility scismic design is

pe) inadequate other than that stated in the contention -

(9] or in interrogatory responses?

poy  A: Iam sure that a qualified person dealing

@21] with various aspects of analysis could find that.

2 I have only tried to emphasize those that I felt

P P Page 29
i they weére meait largely as z test, that anyciting’ - =

-| 12 should be done in the future by considering local" -

@ conditions, local propertiés, and a more detailed
i analysis of Both thé seismicityand the =~ -5 5 . -

18 transmission in that féatare. Idontbchcvcthat R R
“1 {5 was done in this'cise. ' : . ) s

‘';m Q: Regarding EPRI and Livermore studies, do* -

1 @ you have any other issues of how they were used in'
ol incorporating the seismic design of the MOX -

noy Facility or in generating the seismic dcsxgn of the '

t11] MOX Facility? o :

vz A: Let me see if T understand that. It is -

113 my understanding that the results of the

g EPRI/Lawrence Livermore studics were accepted with
p1s) the hard rock spectral propcmcs, and thcn the

nie} amplitude was fixed, 2G— = -

wn  Q: Iamsorry, I can’t hear you?

nag  A: The amplitude was fixed at .2 Gs,is my -

pne) understanding. I think to the extent that they

20} actually used those studies — the question is is

121) the .2 or the value that comes out of the EPRI and

22 Lawrence Livermore studies appropriate and whether
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it is appropriate or not would depend on whether a
revision or update of seismicity and attenuation
relationships indicated that it was appropriate.

Q: Are there any other opinions that you
have as to how the seismic design of the MOX
Facility other than the Livermore and EPRI studies
used inappropriate attenuation and they should be
updated using Atkinson and Boore?

A: A supplemental check study was the
propagation of the Charleston earthquake to the
site. That study utilized a crustal model which
was derived from.an old study by Hermann.The.
crustal model that Hermann came up with does not.
apply to the path of the Charleston site. Hermann
came up with a two-layer crustal model based on
dispersion data which really is an average of .
distance from Bowman — excuse me, there was a.
Bowman earthquake used, from the Bowman central .

—
-
=

structure varies significantly and when yon avcrage
it out, it looks like a two-layer crustal model but -
there is not a two-layer crustal model either

area 1o the Atlanta scismic station and in crustal . .. .,
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anyplace along the line. It is a fact that the . . | o
crustal thickness varies. So the model reallyofa ...
two-layer. model is not appropriate. .

When propagating, using the theoryto |,
propagate waves through a two-layer model, it
disturbs and perturbs the attenuation of the
distance functions and I believe in such a way that
it would have released the amplitude of the mobile
bounce and put in longer amplitudes and shorter
distances.That is a relationship which should be
checked by using a proper crustal model, not.
speculating. ‘

13 Q: Do you have any opinions as to any othcr

14 inadequacy in the seismic design of the MOX

18 Facility other than what you have just told us?

pg  A: Lots of small details here. I think I

1171 would want to go through the contention point by
119 point and look at it to see whether — what those
(19 issues were in detail. There are small details

t2g like how many earthquakes are there at Charleston
{21 of large magnitude, where could a Charleston type
(25 earthquake occur, is it limited to Charleston or in
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(1 a significantly long time period in the future