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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

PRIVATE FUEL STORAGE L.L.C. Docket No. 72-22

(Private Fuel Storage Facility)

APPLICANT'S MOTION FOR SUMMARY DISPOSITION OF UTAH
CONTENTION GG - FAILURE TO DEMONSTRATE CASK-PAD
STABILITY DURING SEISMIC EVENT FOR TRANSTOR CASKS

Applicant Private Fuel Storage L.L.C. (“Applicant” or “PFS”) files this motion
for summary disposition of “Utah Contention GG — Failure to Demonstrate Cask-Pad
Stability During Seismic Event for TranStor Casks,” (“State’s Contention”) pursuant to
10 C.F.R. § 2.749. Summary disposition is warranted on the grounds that there exists no
genuine issue as to any material fact relevant to the contention and, under applicable |
Commission regulations, PFS is entitled to a decision as a matter of law. This motion is

supported by a Statement of Material Facts, to which the Applicant asserts no genuine

dispute exists, and the declaration of Dr. Alan Soler (“Soler Dec.”) and related exhibits.

L STATEMENT OF THE ISSUES
On April 22, 1998, the Atomic Safety and Licensing Board (“Licensing Board” or

“Board”™) admitted Contention Utah GG. Private Fuel Storage, L.L.C. (Independent




e

Spent Fuel Storage Installation), LBP-98-7, 47 NRC 142, 210 (1998). The contention, as
admitted, asserts that: -~

The Applicant has failed to demonstrate that the TranStor storage casks
and the pads will remain stable during a seismic event, and thus, the appli-
cation does not satisfy 10 C.F.R. §§ 72.122(b)(2) and 72.128(a), in that Si-
erra Nuclear’s consultant, Advent Engineering Services, Inc., used a non-
conservative “nonsliding cask” tipover analysis that did not consider that
the coefficient of friction may vary over the surface of the pad and did not
consider the shift from the static case to the kinetic case when considering
momentum of the moving casks.

Id. at 257. The Board refused to admit any other bases for the State’s Contention, in-
cluding the alleged ‘inadequacy of the “consideration [given] to site-specific soil charac-
teristics,” and the allegedly insufficient information on soil characteristics provided for

input to the analysis. Private Fuel Storage, LLC (Interim Spent Fuel Storage Installa-

tion), 47 NRC 142, 210-11 (1998). Thus, the State’s Contention is limited to the conten-
tion that PFS “used a non-conservative ‘nonsliding cask’ tipover analysis” by not consid-
ering (1) “that the coefficient of friction may vary over the surface of the pad” and (2)
that the value of the coefficient of friction may be reduced under the dynamic conditions
of an earthquake by virtue of having “shift{ed] from the static case to the kinetic case,”

such that sliding of the casks could occur with potential momentum impacts.' Id. at 257.

! Contrary to any potential assertion by the State, the second aspect of Utah GG (“the shift from the static
case to the kinetic case”) only concerns the coefficient of friction. Like the first issue, the second issue is
taken directly from the bases paragraph of the contention which focuses solely on the coefficient of friction
used in the cask stability analysis. This paragraph in substantive part states as follows:

[A] factor not considered by . . . Advent Engineering Services, Inc.,

who evaluated the tipover analysis using the horizontal seismic forces,
is that the coefficient of friction may vary over the surface of the pad. .
... However, the coefficient of friction, which is larger when the casks
are static, may also reduce under dynamic conditions of an earthquake.




The Applicant moves for summary disposition of the State’s Contention on the
grounds that it is now moot. On September 23, 1999, PFS submitted a revised analysis of
the stability of the TranStor cask during a seismic event to the Nuclear Regulatory Com-
mission (“NRC”). See ‘fPFSF Site-Specific Cask Stability Analysis for the TranStor
Storage Casks,” (September 23, 19?9) (Exhibit 2 to Declaration of Dr. Alan Soler)
(hereinafter “TranStor Analysis”). As explained below, the revised analysis explicitly
address the State’s concerns by performing the cask stability analysis for both a conser-
vatively high and conservatively low coefficient of friction such that the potential effects
of both cask tipover and sliding (including accounting for any momentum effects‘should
an inipact occur) are evaluated. The analyzed coefficients of friction bracket all reasona-
bly expected values from the interaction of a steel-bottomed cask with a concrete pad, in-
cluding those due to the shift from the static case to the kinetic case as well as surface
variations. Thus, not genuine issue of material fact remains under the State’é C;)ntention,

and PFS is entitled to a decision as a matter of law.

Advent Engineering did not consider the shift from the static case to
the kinetic case when considering the momentum of the moving casks.

State of Utah’s Request for Consideration of Late-Filed Contention GG, at 7-8 (emphasis added) (footnote
omitted). Late-Filed Contention GG at 7-8. In addition, as reflected in the above quotation, the assertion
that Advent “did not consider the shift from the static case to the kinetic case” directly follows the state-
ment that “the coefficient of friction . . . may also reduce under dynamic conditions of an earthquake.” Id.
at 8 (emphasis added). Given the context of the supporting basis, there can be no doubt that both issues are
limited to the coefficient of friction, with the second concerning the alleged failure to consider that the
value of the coefficient of friction may be reduced under the dynamic conditions of an earthquake by virtue
of having “shift[ed] from the static case to the kinetic case” such that sliding would occur. See Soler Dec.

atq 6.




II. LEGAL BASIS FOR SUMMARY DISPOSITION

Pursuant to Commission regulations, a party is entitled to summary disposition
“as to all or- Aany part bf the r;latters involved in [a] proceeding,” “if the filings in the pro-
ceeding, depositions, answers to interrogatories, and admissions on file, together with the
statements of the parties and the affidavits [provided], if any, show that there is no genu-
ine issue as to any material fact and that the . . . party is entitled to a decision as a matter
of law.” 10 C.F.R. § 2.749. PFS set forth the relevant law at some length in its first mo-
tion for summary disposition, and the legal basis for summary disposition provided in
that motion is incorporated by reference herein. See Applicant’s Motion for Summary
Disposition of Utah C at 3-15 (April 21, 1999).

The State may file affidavits purporting to contain expert opinion in opposition to
this motion and therefore the legal requirements concerning such, id. at 10-15, will be
particularly relevant here. These requirements include 1) demonstration of the affiant as
an expert,” and 2) an explanation of facts and reasons in the affidavit supporting the affi-
ant’s expert’s opinion.’ An affidavit made on “information and belief” is insufficient,’ as

are mere unsupported conclusions.’ As the Supreme Court has held, reliable expert

2 ullivan v. Rowan Cos., 952 F.2d 141, 144 & n.6 (5" Cir. 1992). A licensing board will determine an af-
fiant’s qualifications under Rule 702 of the Federal Rules of Evidence. Florida Power & Light Company
(Turkey Point Nuclear Generating Plant, Units 3 and 4), ALAB-950, 33 NRC 492, 501 n.5 (1991).

* See Mid-State Fertilizer Co. v. Exchange Nat’l Bank, 877 F.2d 1333, 1339 (7* Cir. 1989); Carolina
Power & Light Company (Shearon Harris Nuclear Plant, Units 1 and 2), LBP-84-7, 19 NRC 432, 447
(1984).

4 Columbia Pictures Industries, Inc. v. Professional Real Estate Investors, Inc., 944 F.2d 1525, 1529 o
Cir. 1991), aff’d on other grounds, 508 U.S. 49 (1993).

$ Public Service Company of New Hampshire (Seabrook Station, Units 1 and 2), LBP-83-324A, 17 NRC
1170, 1177 (1983).




opinion must be based on “more than subjective belief or unsupported speculation.”

Daubert v..Merrell Dow Pharmas., Inc., 509 U.S. 579, 590 (1993). The Applicant asks

the Board to carefully examine both the qualifications of any witnesses proffered by the
State and the bases for any purported expert opinion to ensure that unqualified, unsup-

ported testimony is not considered.
- IIL. . PFS IS ENTITLED TO SUMMARY DISPOSITION OF UTAH GG

PFS is entitled to summary disposition because no genuine issue of material facts
exists. Specifically, PFS’s revised cask stability analysis for the TranStor cask effec-
tively considers both variations in the coefficients of friction over the surface of the pad,
as well as the shift from the static case to the kinetic case, the two issues that form the ba-
sis of Utah GG. Where a contention is rendered moot by events occurring after its admis-
sion, summary disposition is warranted.®

Under 10 C.F.R. § 72.122, an applicant for an ISFSI license must, intef' alia, en-
sure that structures, systems and components (“SSCs”) important to safety are designed
to withstand the effects of natural phenomena, including earthqua.kés. Based on the
original cask pad stability analysis performed by Advent Engineering Services (“Ad-
vent”), the State alleged that PFS failed to satisfy this requirement because Advent had
used a “non-conservative ‘nonsliding cask’ tipover analysis” by not considering that the
coefficient of friction may vary over the surface of the pad and may shift from the static

to the kinetic case, i.e., slide when considering potential momentum effects of the casks.

¢ See Public Service Co. of New Hampshire (Seabrook Station, Units 1 and 2), CLI-92-8, 35 NRC 145, 154
(1992); Public Service Co. of New Hampshire (Seabrook Station, Units 1 and 2), ALAB-945, 33 NRC 175,
177 (1991).




LBP-98-7, 47 NRC at 210 (emphasis added). Advent had assumed that the cask edge
was analytically pinned to the pad — and thus the cask could not slide — in order to con-
servatively favor the tendency of the cask to tip over. See “Safety Analysis Report for
the TranStor Storage Cask System,” rev. B, at 11-25; Soler Dec. at 14 & 6.

The issues raised by the State are now moot because PFS has submitted a revised
analysis that directly addresses the ba;es for the State’s concerns.’ See Soler Dec. at
9-12. The new analysis of the TranStor cask was performed by Holtec International us-
ing the same methodology employed by Holtec in May 1997,% August 1999,” and August
1999' to analyze the stability of the Hi-Storm 100 cask at the PFS Facility. Id. at 8.

Rather than analyze cask stability at every potential coefficient of friction, Holtec
instead evaluated cask stability for both a conservatively high value and a conservatively
low value for the coefficient of friction. See Soler Dec. at 9 9-10; see also, TranStor
Analysis at 9-10. For each value, Holtec analyzed both the likelihood of tipovexg and the
possibility of cask contact due to sliding. Soler Dec. at 19 & 11. The conservatively
high coefficient of friction had a value of 0.8. Id. at §§9-10. This value is greater than
the coefficient of friction between steel-concrete interfaces that could reasonably be ex-

pected to occur and thus bounds the highest coefficient of friction expected to occur. Id.

7 To date, three months after having been sent the revised TranStor analysis (Soler Dec. at § 2), the State
has not filed any contentions concerning the revised analysis.

8 “Multi-cask Response at the PFS ISFSI,” HI-971631, Rev. 0 (May 1997) (analyzing the deterministic de-
sign earthquake).

9 “Seismic Response of Casks at the PFS ISFSI from 1000 Year Return Seismic Event,” HI-992242, Rev.1
(August 1999).

10 “Seismic Response of Casks at the PFS ISFSI from 2000 Year Seismic Event,” HI-992277 (August
1999).



at. 1 10. The use of a conservatively high value for the coefficient of friction exaggerates
the potential for cask tipover. Soler Dec. at 19 & 11.

The conservatively low coefficient of friction used in the TranStor Analysis had a
value of 0.2. Id. at §§ 9-10. This value is lower than the coefficient of friction between
steel-concrete interfaces that could feasonably be expected to occur and thus bounds the
lowest coefficient of friction expectéd to occur. Id. at. § 10. The use of a conservatively
low coefficient of friction emphasizes cask sliding, increasing the likélihood of cask-to-
cask impact. Id. at ﬂ 9 & 11. If a cask-to-cask impact were to occur, the Holtec analysis “
would take into account the momentum of the casks when determining the potential ef-
fects of the cask contact. Id. at 9.

Holtec’s analysis of the stability of the TranStor casks resolves the issues con-
tested by the State in Utah GG. First, the TranStor Analysis addresses the State’s concern
that PFS failed to evaluate sliding of the casks by placing no restraints on the Iﬁovement'
of the casks and allowing them to slide in response to the seismi;: forces. Id. at § 12; see
also id. at 9 & 11. Because the casks are free to slide, the State’s concern that PFS relies
on a “‘nonsliding cask’ tipover analysis” is no longer valid. Id. Second, the broad range
of coefficients of frictions encompassed by the conservatively high and low values ana-
lyzed in the TranStor Analysis bound any variations in the coefficient of friction over the
surface of the pad. Id. at ] 10 & 12. Third, the effect of the reduction of the coefficient
of friction due to the “shift from the static case to the kinetic case” is considered by the

analysis of cask stability at the lower coefficient of friction. The lower coefficient of



friction of 0.2 is less than any reduction of the coefficient of friction due to the dynamic
conditions of an earthquake, resulting in the conservative estimation of the effects of
sliding for the kinetic case. Id. at ] 12.

Because the coefficients of friction analyzed in the TranStor Analysis bound all
reasonably expected values for a concrete-steel interface, including any reduction due to a
shift from the static case and the kinetic case, or variations over the surface of the pad, the
State’s concerns set forth in Contention Utah GG are now moot.

IV. CONCLUSION

Because PFS’s revised analysis considers the effect on the coefficient of friction
from surface variations over the pad and the shift from the static case to the kinetic case,
the State’s contention is moot and, thus, the Board should grant the Applicant summary
disposition with respect to Contention Utah GG.

Respectfully submitted,
Jay E. Silberg

Ermest L. Blake, Jr.
Paul A. Gaukler

SHAW PITTMAN
2300 N Street, N.W.
Washington, DC 20037

» (202) 663-8000
Dated: December 30, 1999 Counsel for Private Fuel Storage L.L.C.




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensing Board

In the Matter of )
)

PRIVATE FUEL STORAGE L.L.C. ) Docket No. 72-22
)
)

(Private Fuel Storage Facility)

STATEMENT OF MATERIAL FACTS
ON WHICH NO GENUINE DISPUTE EXISTS

The Applicant submits, in support of its motion for summary disposition of Con-
tention Utah GG, this statement of material facts as to which the Applicant contends that
there is no genuine issue to be heard.

1. On January 8, 1998, the State of Utah filed as part of its contentions, Cpntention
Utah GG, challenging the adequacy of PFS’s calculation of TranStor cask stabil-

ity.

2. In its Memorandum and Order of April 22, 1998, LBP-98-7, the Licensing Board
admitted Contention Utah GG in part as follows:

The Applicant has failed to demonstrate that the TranStor storage casks
and the pads will remain stable during a seismic event, and thus, the appli-
cation does not satisfy 10 C.F.R. §§ 72.122(b)(2) and 72.128(a), in that Si-
erra Nuclear’s consultant, Advent Engineering Services, Inc., used a non-
conservative “nonsliding cask” tipover analysis that did not consider that
the coefficient of friction may vary over the surface of the pad and did not
consider the shift from the static case to the kinetic case when considering
momentum of the moving casks.

3. In its original analysis of the TranStor cask stability, PFS’s consultant, Advent
Engineering Services, had assumed that the cask was analytically pinned at one
edge, which did not allow for the sliding of the cask. Soler Dec. at {4 & 6.



10.

11

12.

On September 23, 1999, PFS submitted its revised analysis, the “PFSF Site-
Specific Cask Stability Analysis for the TranStor Storage Casks,” HI-992295, to
the NRC. Soler Dec. at § 2.

In its revised analysis for PFS, Holtec analyzed the potential for cask tipover and
cask-to-cask impact for the design basis seismic event using two different coeffi-
cients of friction. Soler Dec. at 9.

The value of the lower coefficient of friction analyzed by Holtec is 0.2. Soler
Dec. at 9.

The value of 0.2 is lower than the coefficient of friction between steel-concrete
interfaces that could reasonably be expected to occur and thus bounds the lowest
coefficient of friction expected to occur. Soler Dec. at § 10.

The analysis at a coefficient of friction of 0.2 emphasizes the possibility of cask
sliding and ensures that the potential effect of sliding, including accounting for
any momentum effects should an impact occur, is evaluated. Soler Dec. at ]9 &
1.

The value of the higher coefficient of friction analyzed by Holtec is 0.8. Soler
Dec. at § 9.

The value of 0.8 is greater than the coefficient of friction between steel-concrete
interfaces that could reasonably be expected to occur and thus bounds the highest
coefficient of friction expected to occur. Soler Dec. at § 10.

The two coefficients of friction analyzed effectively bracket any variations in the
coefficient of friction over the surface of the pad. Soler Dec. at 10 & 12.

The lower coefficient of friction of 0.2 analyzed by Holtec is less than any coeffi-
cient of friction that could reasonably be expected to occur between the cask and
the pad due to the shift from the static case to the kinetic case resulting from the
dynamic conditions of an earthquake. Soler Dec. at 1] 10 & 12.
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CERTIFICATE OF SERVICE

I hereby certify that copies of the “Applicant’s Motion for Summary Disposition

of Utah Contention GG — Utah Contention GG — Failure to Demonstrate Cask-Pad

Stability During Seismic Event for TranStor Casks” and “Statenient of Material Facts on

Which No Material Dispute Exists,” dated December 30, 1999, and supporting Declara-

tion from Alan Soler together with Exhibit 1 to the Declaration of Alan Soler were served

on the persons listed below (unless otherwise noted) by e-mail, with conforming copies

by U.S. Mail, first class, postage prepaid, this 30th day of December, 1999. 1 further cer-
tify that Exhibit 2 to the declaration of Alan Soler, which is a proprietary Holtec report,

was served on the Board, the Secretary of the Commission, and lead counsel for the NRC

Staff and the State such that receipt will occur the next business day.
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DECLARATION OF DR. ALAN SOLER

Dr. Alan Soler states as follows under penalties of perjury:

1. I am an Executive Vice-President with Holtec International (“Holtec”).
Holtec is a vendor of storage casks for the Private Fuel Storage Facility (“PFSF”). My
professional and educational experience is summarized in the resume attached as Exhibit

1 of this declaration.

2. In my capacity as Executive Vice-President for Holtec, I oversaw and am
responsible for the revised analysis of the cask stability of the TranStor cask during the
design basis seismic event entitled, “PFSF Site-Specific Cask Stability Analysis for the
TranStor Storage Casks,” HI-992295. (Exhibit 2 to this Declaration.) This analysis was
submitted to the NRC on September 23, 1999, and transmitted to the State on September
30, 1999. I am also familiar with Utah Contention GG raised by the State of Utah in the
NRC licensing hearing for the PFSF.

3. Prior to my current employment with Holtec International, I was a
Professor of Mechanical Engineering and Applied Mechanics at the University of
Pennsylvania. As an Assistant, Associate, and full Professor over a 26 year period, I
taught graduate and undergraduate courses in mechanical engineering, engaged in funded
research, and was an active consultant to industry on various mechanical engineering

matters.



4. In the initial License Application for the PFSF, dated June 20, 1997, PFS
concluded that the TranStor cask would remain stable during the site specific
deterministic design earthqiiake. PFS based this conclusion on the analysis performed by
Advent Engineering Services, Inc. The analysis by Advent assumed that the cask was
analytically pinned at one edge and therefore the coefficient of friction between steel and

concrete was not considered.

5. I have reviewed Contention Utah GG as well as the State’s basis
underlying the contention. In Utah GG, the State claims that PFS “used a non-
conservative ‘nonsliding cask’ tipover analysis that did not consider that the coefficient
of friction may vary over the surface of the pad, and did not consider the shift from the
static case to the kinetic case when considering momentum of the moving casks.” In the
basis for the contention, the State similarly claims that a “factor not considered by . . .
Advent Engineering Services, Inc., who evaluated the tipover analysis using the
horizontal seismic forces, is that the coefficient of friction may vary over the surface of
the pad. .. .. However, the coefficient of friction, which is larger when the casks are
static, may also reduce under dynamic conditions of an earthquake. Advent Engineering
did not consider the shift from the static case to the kinetic case when considering the
momentum of the moving casks.” State of Utah’s Request for Consideration of Late-

Filed Contention GG, at 7-8 (footnote omitted).

6. Based on the language of the Contention and its stated basis, the subject of
Utah GG is the value of the coefficient of friction used, or not used, in the analysis,
including the potential shift from a static value for the coefficient of friction to a dynamic
value. Specifically, contention Utah GG was made with respect to the initial cask
stability analysis performed for the TranStor cask by Advent Engineering. Advent’s
approach conservatively favors the tendency of a cask to tipover because all of the
applied force acts to tipover the cask and no force is expended to overcome the frictional
force. Because the coefficient of friction was not considered in this analysis, variations in

the coefficient of friction and the shift in the coefficient of friction from the static case to



the kinetic case, i.e., sliding, were not relevant. Utah GG challenges the adequacy of the
“nonsliding cask” tipover analysis performed by Advent. The revised analysis contained
in the “PFSF Site-Specific Task Stability Analysis for the TranStor Storage Casks,” HI-
992295, addresses these coefficient of friction issues raised in Utah GG.

7. The “coefficient of friction” is a measure of the intensity of the resistance
to movement of contacting surfaces. The value of the coefficient of friction is dependent
on the characteristics of the two materials at the interface contact point and also whether
the materials are in motion, relative to each other, along a direction parallel to the
interface surface. The coefficient of friction between two materials at rest at the interface
contact point, i.e. the static case, may be slightly more than for the same materials in
relative motion, 1.e., the kinetic case. The coefficient of friction shifts from the static case

to the kinetic case upon the initiation of relative movement.

8. To analyze the stability of the TranStor storage cask, Holtec employed the
same methodology used in the analysis of the Hi-Storm 100 storage cask submitted as
part of PFS’s initial license application filed on June 20, 1997, and used in two
subsequent cask stability analysis, the “Seismic Response of Casks at the PFS ISFSI from
1000 Year Return Seismic Event,” HI-992242, Rev.1 (August 1999) and the “Seismic
Response of Casks at the PFS ISFSI from 2000 Year Seismic Event,” HI-992277 (August
1999). Under the analytical model, the storage cask is free to slide and impact other

casks, as well as to tipover.

9. In its analysis of the TranStor storage cask, Holtec evaluated the potential
for cask tipover and cask-to-cask impact for the design basis seismic event by analyzing
cask stability at two coefficients of friction. The analysis at the lower coefficient of
friction of 0.2 emphasizes the potential of the cask sliding on.the concrete pad, and would
account for any momentum effects should an impact occur. The analysis at the higher

coefficient of friction of 0.8 emphasizes the possibility of cask tipover.



10.  The chosen values of 0.2 and 0.8 effectively bracket the expected range of
the coefficient of friction for the interaction of a steel-bottomed cask with a concrete pad.
Typical upper and lower béunds for the static coefficient of friction given by various
handbooks for metal on concrete/stone surfaces range between 0.3 to 0.7. See, e.g.,
Mark’s Standard Handbook for Mechanical Engineers 3-22 (Eugene A. Avallone &
Theodore Baumeister, II1, eds., 10% ed. 1997) (coefficient of friction for iron on stone —

0.3 to 0.7); Harry Parker and James Ambrose, Simplified Mechanics and Strength of

Materials 34 (5th ed. 1992) (coefficient of friction for metal on stone, masonry, or
concrete — 0.3 to 0.7). Kent's Mechanical Engineering Handbook 7-28 (C. Carmichael,
ed., 12 ed. 1965) (coefficient of friction for steel on stone — 0.420 to 0.491). The value
for the kinetic coefficient of friction will be slightly less than these values. The value of
the lower coefficient of friction analyzed by Holtec of 0.2 is less than the lower bounds
from these handbooks. The value of the higher coefficient of friction analyzed by Holtec
of 0.8 is greater than the upper bounds from these handbooks.

11.  Because a cask has a greater potential to slide as the coefficient of friction
is decreased, the analysis of the cask stability at the lower coefficient of friction is more
likely to result in sliding. Correspondingly, as the coefficient of friction is increased, a
storage cask becomes more likely to tipover instead of sliding. By analyzing high and
low coefficients of friction, Holtec’s analysis ensures that the potential effects of both

cask tipover and sliding are evaluated.

12.  Holtec’s analysis of the stability of the TranStor casks resolves the issues
contested by the State in Utah GG. First, the analysis addresses the State’s concern with
the ‘“nonsliding cask’ tipover analysis” by allowing the casks to slide. Because no
restraints are placed on the movement of the casks, the analysis evaluates the potential for
both sliding and tipover. Second, by analyzing two coefficients of friction that bracket
reasonably expected values, the revised analysis considers the effect of the coefficient of
friction varying over the surface of the pad. Any variation in the coefficient of friction

will be within the range analyzed, and any sliding or tipping will be less than that
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determined by Holwee. Third, the effect of the reduction of the coefficient of friction due
10 the ~shift from the siatic case 10 the Xinetic case™ is considered by the analysis of cask
sability av the Lower coefficieas of fiiction, Because the lowes coetficient of friction of
0.2 is less than any reduction of the coefficient of fiction due to the dynamic conditions
of an earthquake, the revised analysis of the TranStar cask canservatively estimates the

effects of sliding for the kinetic case.

I dei,clare under penalty and perjury that the forepaing is wue and cogrect.

Exc:cutcd on December 30, 1999. EQMJ

. Alan Soler
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