


November 9, 2001

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) ) ASLBP No. 97-732-02-ISFSI

JOINT DECLARATION OF KRISHNA P. SINGH,
ALAN I. SOLER, AND EVERETT L. REDMOND II

Krishna P. Singh (KPS), Alan I. Soler (AIS) and Everett L. Redmond II (ELR)

state as follows under penalty of perjury:

I. WITNESS CREDENTIALS AND SCOPE OF TESTIMONY

1. (KPS) I am President and CEO of Holtec International ("Holtec"). In that

position, I bear the ultimate corporate responsibility for the accuracy and correctness of

the company's spent fuel storage systems engineered for dry storage under certification

by the U.S. Nuclear Regulatory Commission ("NRC"). My colleagues and I provide this

declaration in support of Applicant's Motion for Summary Disposition of Part B of

Contention Utah L ("Part B of Utah L") in the above proceeding concerning the Private

Fuel Storage Facility ("PFSF").

2. (KPS) My professional and educational experience is described in the

curriculum vitae attached as Exhibit 1 to this declaration. Briefly summarized, my

professional experience in spent fuel system design extends back to 1979. Over the past

twenty-two years, I have personally led the design and licensing of spent fuel storage

systems for over forty nuclear plants, and for Holtec's HI-STAR 100 and HI-STORM

100 Storage Cask Systems. I am also the inventor of the honeycomb basket design



utilized in the HI-STAR 100/HI-STORM 100 MPC Systems (Patent Number 5,898,747)

and the METCONTm construction used in the HI-STORM overpack (Patent No.

6,064,710). The internal thermosiphon feature of the HI-STORM 100 MPCs, widely

recognized as a seminal contribution to dry storage technology, was conceptualized and

implemented under my technical leadership. My professional work in the field of applied

heat transfer and structural mechanics, to which this declaration in part pertains, consists

of over 500 industry reports, over fifty published papers in the refereed technical

literature, and academic courses taught at the University of Pennsylvania. I have served

as expert witness in three prior ASLB hearings dealing with wet storage of spent nuclear

fuel. I have provided consultation and technical oversight to the analysts involved in

evaluating the effects of seismic excitations on the HI-STORM 100 System as deployed

at the PFSF Independent Spent Fuel Storage Installation ("ISFSI").

3. (AIS) I am Holtec's Vice-President of Engineering. In that capacity I am

responsible for all corporate engineering activities by the company including overseeing

the analyses performed to establish the stability of the HI-STORM 100 Storage Cask

Systems (HI-STORM cask) under postulated seismic events. I am the lead structural

discipline expert responsible for the design of the HI-STORM 100 System, including

supporting analyses, and have acted in this capacity since the design was conceptualized

in the early 1990's. In particular, I have either performed or reviewed all HI-STORM

100 seismic analyses conducted in support of deployment of the HI-STORM 100 Cask

System at the PFSF ISFSI.

4. (AIS) My professional and educational experience is described in the

curriculum vitae attached as Exhibit 2 to this declaration. 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. Through my professional and

educational background and work experience, I am qualified to address matters
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pertaining to the effects of seismic loadings on the HI-STORM 100 Cask System. Based

on my experience with the PFSF project over the past several years, I am familiar with

the site-specific characteristics of the concrete ISFSI pad and subsoil and how those

characteristics affect the seismic analyses performed on the HI-STORM 100 Cask

System at the PFSF ISFSI.

5. (ELR) I am a Principal Engineer and Manager of the Nuclear Physics

Department with Holtec. I am responsible for all shielding, criticality, and confinement

analysis work related to Holtec's dry cask storage systems. I am the author of the

shielding analyses performed in support of the general NRC certification of the HI-

STORM 100 Cask System under Docket 72-1014. I have also performed site-specific

shielding analyses in support of deployment of the HI-STORM 100 Cask System at the

PFSF ISFSI.

6. (ELR) My professional and educational experience is described in the

curriculum vitae attached as Exhibit 3 to this declaration. My professional and

educational background and work experience include significant expertise on matters

pertaining to the shielding characteristics of the HI-STORM 100 Cask System. Based on

my experience with the PFSF project over the past several years, I am familiar with the

site-specific characteristics of the cask layout arrangement at the PFSF ISFSI, the

distance to the site boundary, and other factors used to calculate radiation dose rates at

the site boundary due to normal, off-normal, and postulated accident conditions at the

PFSF ISFSI.

7. (KPS, AIS, ELR) In Contention Utah L Part B, as admitted,' the State of

Utah asserts that:

B. Relative to the PFS seismic analysis supporting its
application and the PFS April 9, 1999 request for an
exemption from the requirements of 10 C.F.R. § 72.102(f)
to allow PFS to employ a probabilistic rather than a

'Memorandum and Order (Requesting Joint Scheduling Report and Delineating Contention Utah L) (June
15, 2001).
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deterministic seismic hazards analysis, PFS should be
required either to use a probabilistic methodology with a
10,000-year return period or comply with the existing
deterministic analysis requirement of section 72.102(f), or,
alternatively, use a return period significantly greater than
2000 years, in that:

1. The requested exemption fails to conform to the SECY-
98-126 (June 4, 1998) rulemaking plan scheme, i.e.,
only 1000-year and 10,000-year return periods are
specified for design earthquakes for safety-important
systems, structures, and components (SSCs) -- SSC
Category 1 and SSC Category 2, respectively -- and any
failure of an SSC that exceeds the radiological
requirements of 10 C.F.R. § 72.104(a) must be designed
for SSC Category 2, without any explanation regarding
PFS SSC compliance with section 72.104(a).

2. PFS has failed to show that its facility design will
provide adequate protection against exceeding the
section 72.104(a) dose limits.

3. The staff's reliance on the reduced radiological hazard
of stand-alone ISFSIs as compared to commercial
power reactors as justification for granting the PFS
exemption is based on incorrect factual and technical
assumptions about the PFS facility's mean annual
probability of exceeding a safe shutdown earthquake
(SSE), and the relationship between the median and
mean probabilities for exceeding an SSE for central and
eastern United States commercial power reactors and
the median and mean probabilities for exceeding an
SSE for the PFS facility.

4. In supporting the grant of the exemption based on
2000-year return period, the staff relies upon the United
States Department of Energy (DOE) standard,
DOE-STD-1020-94, and specifically the category-3
facility SSC performance standard that has such a
return period, notwithstanding the fact the staff
categorically did not adopt the four-tiered DOE
category scheme as part of the Part 72 rulemaking plan.

5. In supporting the grant of the exemption based on the
2000-year return period, the staff relies upon the 1998
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exemption granted to DOE for the Idaho National
Engineering and Environmental Laboratory (INEEL)
ISFSI for the Three Mile Island, Unit 2 (TMI-2) facility
fuel, which was discussed in SECY-98-071 (Apr. 8,
1998), even though that grant was based on
circumstances not present with the PFS ISFSI,
including (a) existing INEEL design standards for a
higher risk facility at the ISFSI host site; and (b) the use
of a peak design basis horizontal acceleration of 0.36 g
that was higher than the 2000-year return period value
of 0.30 g.

6. Because (a) design levels for new Utah building
construction and highway bridges are more stringent;
and (b) the PFS return period is based on the
twenty-year initial licensing period rather than the
proposed thirty- to forty-year operating period, the
2000-year return period for the PFS facility does not
ensure an adequate level of conservatism.

8. (KPS, AIS, ELR) In this declaration, we will: (1) summarize the design

of the HI-STORM 100 Cask System; (2) describe the features in the design of the HI-

STORM casks that enhance the casks' ability to withstand the forces imparted on them

during a severe seismic event; (3) report the results of the analyses performed of the

casks' response to a 2,000 year return period earthquake at the PFSF and other, more

severe seismic events; (4) provide information on the drop analyses performed on the fuel

canisters that are enclosed by the HI-STORM casks; and (5) address the radiation doses

that may be imparted at the PFSF boundary under a hypothetical scenario in which it is

assumed, contrary to the results of our analyses, that a HI-STORM cask tips over as a

result of an earthquake.

II. SUMMARY OF THE DESIGN FEATURES OF THE HI-STORM
STORAGE SYSTEM

9. (KPS) The HI-STORM Cask System features a storage cask that is a

heavy-walled steel weldment with shielding concrete installed in the annular space

between inner and outer steel shells. The cask has four air inlets at the bottom and four air

outlets at the top to allow air to circulate naturally through the annular cavity to cool the
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multi-purpose canister ("MPC") inside, which contains the spent fuel. The inner shell of

the storage cask has channels attached to its interior surface to guide the MPC during

insertion and removal, which also serve to provide a flexible medium to absorb impact

loads under postulated tip-over events, while allowing cooling air to freely circulate

through the cask. A loaded MPC is stored vertically within the storage cask. The cask is

engineered to minimize local area radiation doses and to provide a robust structural

enclosure for the MPC located within it. Specifically, the storage cask is designed to

withstand extreme natural phenomena, including strong earthquakes. The loaded HI-

STORM storage cask exhibits excellent resistance to overturning under seismic events.

This high resistance to overturning under strong seismic events is partly due to its low

height-to-diameter ratio (239.5 inches to 132.5 inches, or a 1.8 ratio.) Its seismic

resistance is further enhanced by the energy absorbing internal channels mentioned

above, and by the state of internal dissonance produced by the rattling of the MPC within

the cask and by the individual fuel assemblies in their respective storage locations.

10. (ELR) As described in Section 4.2.1.5.2 of the PFSF Safety Analysis

Report ("SAR"), the HI-STORM storage casks will be placed on a regular array of

concrete pads arranged to provide a lateral (edge to edge) spacing of 35 feet between

adjacent pads. Each pad will be sized to accommodate a 2 x 4 array of casks with a 15 ft

pitch in the width direction and 16 ft in the length direction. As described in Section

4.2.3.1 of the PFSF SAR, the cask storage pads will be independent structural units

constructed of reinforced concrete, each pad being 30 ft wide, 67 ft long and 3 ft thick.

Each pad will be capable of supporting eight loaded storage casks.

III. FEATURES OF THE DESIGN OF THE CASKS AND CANISTERS
THAT ENSURE THEIR ABILITY TO WITHSTAND SEISMIC
FORCES

11. (KPS) The HI-STORM 100 Storage Cask System is constructed in

accordance, as applicable, with Section III of the American Society of Mechanical

Engineers Boiler and Pressure Vessel Code ("the Code"). The extent of compliance with

the Code is described in the HI-STORM System FSAR. The multi-purpose canister is
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engineered in accordance with Subsection NB of the Code, which governs the

construction of Class 1 nuclear components. Class 1 nuclear components include such

items as reactor pressure vessels and primary coolant system piping. Use of Subsection

NB for the construction of the MPC is highly conservative since the MPC design pressure

is much lower than the design pressure for a typical reactor coolant system (i.e., 100 psig

versus 2500 psig or higher) and there is no significant cycling of the stress state in the

service condition of the MPC, eliminating fatigue as a concern. The HI-STORM storage

cask is designed in accordance with Subsection NF of the Code, which governs the

construction of nuclear component supports, such as spent fuel racks and reactor coolant

piping supports. Thus, the MPC and the storage casks are designed and built to the same

standards, as applicable, as safety-related components used in nuclear power plants. In

particular, those components are designed in accordance with the standards specified in

the governing NRC Standard Review Plan, NUREG 1536.

12. (KPS) As required by their observance of the Code, NUREG 1536 and

other nuclear industry standards, the designs of the HI-STORM storage casks and MPCs

have significant built-in conservatisms and design margins that assure their ability to

perform beyond design basis requirements. The HI STORM storage casks are steel

weldments with homogeneous concrete (without rebars or other potential sources of

crack propagation) designed to tolerate very large earthquake-induced forces without

tipping over. To assure utmost structural ruggedness, the HI-STORM storage cask has

been designed as a buttressed ASME Section III, Class 3, Subsection NF cylindrical

structure. The 1-1/4-inch thick inner steel shell and 3/4-inch thick outer steel shell are

both welded to a 2-inch thick baseplate, and are joined by four full-length inter-shell

radial support plates, each 3/4-inch thick and welded to the inner and outer shells. The

cask provides an internal cylindrical cavity, 191-1/2 inches in height and 73-1/2 inches in

diameter, for housing the MPCs. The top steel closure plate is also a steel weldment with

confined concrete. Finally, a steel pedestal with enclosed concrete is provided for

shielding, missile penetration, canister drop, and cooling flow considerations. As stated

earlier, steel channels are located on the interior surface of the inner shell to minimize g-

loadings imparted to the MPC under a hypothetical tip-over scenario.
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13. (KPS) The multi-purpose canister is the device in which the spent fuel is

loaded, filled with an inert gas (helium) and welded shut for long-term storage at a site or

ready transport off-site. The MPC consists of (i) the enclosure vessel and (ii) the fuel

basket. The enclosure vessel is a cylindrical container with flat ends designed to meet

Subsection NB of the Code, as applicable. The MPC has the same relative design

margins as those imposed by Subsection NB of the Code for reactor operation service,

even though the MPC is not subject to the stresses that result from an operating reactor

environment. The MPC is designed for transportation as well as storage, giving it a

ruggedness that allows it to resist very large earthquake induced forces.

IV. HI-STORM STORAGE CASKS' AND CANISTERS' ABILITY TO
WITHSTAND FORCES RESULTING FROM A SEISMIC EVENT

14. (AIS) Previous analyses of the storage cask performance under postulated

design basis earthquake conditions for the PFSF have concluded that the loaded casks

may rotate (tip) relative to the ISFSI pad, but have a large safety margin against

overturning. Configurations of one (1) to eight (8) casks on the pad have been analyzed

using the most adverse (upper bound) coefficients of friction at the cask/pad interface to

emphasize tipping and lower bound coefficients of friction to emphasize sliding. These

analyses are summarized in Section 8.2.1.2 of the PFSF SAR. In no case do the analyses

predict that there will be any cask-to-cask impacts. The maximum accelerations

experienced by the casks are well below the design basis limits set by the HI-STORM

FSAR. This ensures that the forces experienced by the cask and its internals do not

produce stresses that exceed the limits of the appropriate design code.

15. (AIS) A recent analysis of a single storage cask on an ISFSI pad subject

to specified input accelerations from a newly postulated 10,000 year return period

seismic event has demonstrated that the loaded cask will experience larger rotations

relative to the ISFSI pad than were exhibited in earlier analyses using lower earthquake

levels, but it will not overturn. This recent analysis assumed a conservative estimate of

the coefficient of friction between the base of the cask and the top surface of the ISFSI

pad of 0.8 in order to maximize the propensity of the cask to tip. Because the rotations
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were expected to increase to a level where the orientation of the cask significantly affects

the equilibrium equations, a computer algorithm capable of including finite rotations was

used for this analysis.

16. (AIS) Our analysis assumed the three-dimensional accelerations imparted

by a 10,000 year return period earthquake act directly on the pad and are thus applied

directly to a loaded HI-STORM 100 storage cask.2 The imposed seismic acceleration

time histories were developed accounting for the soil vertical profile under the ISFSI pad

and the presence of a soil-cement layer directly under the pad. The analysis

conservatively neglected any slippage at the soil-cement/soil interface that would be

likely to occur due to the large accelerations imposed by the 10,000 year return period

seismic event (any such slippage would serve to reduce the energy input to the cask, and

hence would reduce cask response). Thus, the results obtained are conservative. The

results of our analysis show that the cask will tip, but will not overturn, when subjected to

the 10,000 year return period earthquake forces.

17. (AIS) Since a single cask subjected to the 10,000 year earthquake does

not overturn, there is no need to consider the possibility of impact among casks, which in

any case is highly improbable since the casks, as they oscillate, will tend to move in-

phase with each other.

18. (AIS) Although it has been demonstrated that casks will not tip over

under either the design basis 2,000 year return period earthquake or under a beyond-

design basis, 10,000 year return period seismic event postulated to occur at the site, a

further analysis has been performed to evaluate the results of a hypothetical cask tip-over

with the attendant impact with the target pad. This analysis is summarized in the PFSF

SAR Section 8.2.6. The HI-STORM storage cask and a representative portion of the

ISFSI pad, soil-cement, and soil substrate were modeled to the extent required to

accurately predict the post-impact system response. The primary objective of the

2 The accelerations corresponding to a 10,000 year return period earthquake were provided to
Holtec by PFS's consultant Geomatrix Consultants, Inc.
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hypothetical tip-over analysis was to demonstrate that the decelerations experienced by

the contained fuel are bounded by the design basis limits for fuel stated in the FSAR.

This tip-over analysis showed that the maximum fuel deceleration is below the 45 g limit

stated in the FSAR to ensure the post impact integrity of both the fuel and the fuel basket.

19. (AIS) I understand a question has been raised as to whether, in the cask

tip-over analyses for the HI-STORM casks at the PFSF, it is appropriate to use a static

Young's modulus for the silty clay underlying the soil cement beneath the storage pads.

A recent calculation (HI- 2012653, Rev. 2, October 30 2001, Attachment C at 3)

demonstrates that using a static Young's modulus with a value of 6,000 psi as the

modulus of elasticity of the silty clay layer beneath the cask storage pads provides a

conservative upper-bound value for the tip-over analyses. Therefore, our use of such a

modulus in the tip-over calculations is appropriately conservative. The so-called static

Young's modulus is associated with a scenario where layer strains are induced in the soil

in contrast to the dynamic Young's Modulus associated with a scenario where small

strains are induced in the soil. It is well established in the soil mechanics literature that

the soil material property decreases as the strain is increased. Therefore, the use of a

6,000 psi modulus value is justified by the level of strain induced at the impact location.

20. (KPS, AIS) Under the 10,000 year return period earthquake, the analysis

has shown that the HI-STORM storage cask does not tip over. The behavior of the cask is

characterized by tilting from the vertical resulting in a plane of precession for a certain

duration in the course of the earthquake event. The cask experiences an oscillatory

rocking motion with limited return to the vertical position until the rocking finally ends

when the earthquake subsides. Observation of the simulated motion experienced by the

cask during the 10,000 year event leads us to conclude that, if the strength of the event

were increased to the point where the cask did tip over, the initial linear velocity of the

cask centroid in the plane of precession (when "center of gravity over corner" was

exceeded) would not be significantly increased over the tip-over condition already

studied. Hence, in postulated tip-over situations under earthquake conditions, there

would be no breach of the MPC confinement boundary and no risk of radiological
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releases. Furthermore, as noted earlier, the design of the MPC has a very substantial

margin built into it by the fact that it complies with Subsection NF of the Code (intended

for operating reactor pressure vessels). Such a large design margin makes it highly

unlikely that the MPC confinement boundary would be breached even under significantly

more severe postulated conditions than those resulting from a beyond-design basis 10,000

year return period earthquake.

V. FUEL CANISTER DROP ANALYSIS

21. (KPS) The structures used at the PFSF Canister Transfer Building

("CTB") to facilitate the transfer of the Holtec MPC from the HI-TRAC transfer cask to

the HI-STORM 100 storage cask are engineered to preclude dropping the canister during

this phase of operation. This equipment is constructed in accordance with the applicable

NRC regulatory guidance documents and industry standards governing the construction

of equipment used to lift and handle heavy loads at nuclear power plants. (The primary

among those governing NRC documents and industry standards are NUREG-0554,

NUREG-0612, and ANSI N14.6.) Complying with the guidance in these documents,

which employs a combination of redundancy and large margins of safety in the load-

bearing structural members (e.g., a factor of ten to material ultimate strength), ensures

that a drop of the MPC is not a credible event.

22. Notwithstanding these design features, an analysis was performed to

determine whether the confinement boundary of the MPC would breach in the

hypothetical, postulated case of a CTB crane failure or other malfunction that causes a

drop of a loaded MPC. In the analysis, the MPC is assumed to free-fall over a distance of

25 feet, representing the height of the storage cask cavity plus an allowance for the

thickness of the transfer cask bottom lid. The target surface is assumed to be essentially

unyielding and is modeled as a 22 ft. thick concrete slab of compressive strength 6,000

psi. For comparison, the CTB floor slab is 5 ft. thick and has a design compressive

strength of 3,000 psi; thus, it would absorb more energy from the falling MPC than is

modeled. The computed strain in the confinement boundary material as a result of this

hypothetical drop is only 41% of the failure strain limits for the material. Therefore, the
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MPC confinement boundary integrity is maintained even under this hypothetical drop

accident.

VI. RADIATION DOSES FROM TIPPED-OVER STORAGE CASKS

23. (ELR) In the design basis analyses for the PFSF, a radiation dose analysis

determined the direct radiation dose rate at the controlled area boundary from neutron

and gamma (photon) radiation emanating off of the sides and top of the HI-STORM

storage casks. All 4000 casks at the ISFSI were considered in the analysis. The

calculations were performed with the Monte Carlo radiation transport code MCNP-4A.

Section 7.3.3.5 and Table 7.3.7 of the PFSF SAR present the results of this calculation

and show that a maximum value of 5.85 mrem/year was calculated for a 2000 hour/year

occupancy time at the controlled area boundary assuming all casks contained fuel with a

burnup of 40,000 MWD/MTU and a cooling time of 10 years. These analyses

demonstrated that the doses at the boundary are well within the limits deemed acceptable

by the NRC for both normal operations and accident conditions.

24. (AIS) The State of Utah's expert, Dr. Resnikoff, has claimed that the

concrete in the HI-STORM storage casks would crack, even without the casks tipping

over, under accelerations produced by the 2,000 year design basis earthquake for the

PFSF. In reaching that conclusion, Dr. Resnikoff claimed to be following the calculation

for potential concrete cracking in the Holtec FSAR for the Certificate of Compliance for

the HI-STORM storage system. That calculation was a highly simplified, extremely

conservative calculation which only took into account the earthquake resistance of the

cask's steel shell, and not that of the concrete itself, in calculating whether the concrete

would crack under specified seismic loads. The calculation in the Holtec FSAR clearly

reflects that the resistance of the concrete has been neglected in the simplified

computation of the stress in the steel shell. Dr. Resnikoff s calculation incorrectly

assumes that the strain in the concrete must be the same as the strain developed in the

steel and concludes from that assertion that the concrete will crack under design basis

seismic loads for the PFSF. Dr. Resnikoff s calculation has a fundamental error, namely

if the concrete deforms with the steel, then the concrete must necessarily participate in
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sharing the load. Therefore, while the computation in the Holtec FSAR was sufficient for

the purpose intended (i.e., demonstrating that the design basis event in the Holtec FSAR

would not lead to cracking), a knowledgeable structural engineer would not use it as a

basis for the conclusion reached by Dr. Resnikoff. Conservatively performing the

simplified calculation taking into account the resistance of the concrete shows that the

concrete of the HI-STORM cask will not crack under the seismic design loads for the

PFSF, or even under loads from earthquake events significantly larger than a 10,000 year

earthquake event.

25. (ELR, AIS) Section 11.2.3.3 of the HI-STORM FSAR addresses a

hypothetical tip-over accident and states that the accident could cause localized damage

to the radial concrete shield and outer steel shell where the storage cask impacts the

surface. The localized damage from this hypothetical event would probably include

some crushing of the concrete contained within the steel enclosure. However, it is highly

unlikely that any localized crushing and associated micro-cracking would create an

uninterrupted radiation streaming path due to the homogeneity of concrete in the HI-

STORM storage cask. In addition, since the concrete is fully encased in a steel structure,

it is not possible for any concrete that may crush to become dislodged from the cask as it

might in other cask systems where the concrete is exposed directly to the environment.

Nor will there be any significant settling of damaged concrete since the enclosure shell is

filled with concrete when it is poured and the damaged concrete would have nowhere to

move. Therefore, any damaged concrete in the storage cask would remain inside the

enclosure shell and continue to perform its shielding function. Section 11.2.3.3 of the HI-

STORM FSAR further states that there should be no noticeable increase in the ISFSI site

or boundary dose rate, because the areas of damage will be small and localized.

26. (ELR, AIS) Since concrete is not fluid in nature and since there are four

large steel ribs between the inner and outer shells of the storage cask it is highly unlikely

that the storage cask would experience a thinning of the concrete shielding as a result of

concrete movement within the steel encasement. In addition, any damage due to a side

impact (tip-over) will cause only localized damage to the concrete and outer shell of the
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storage cask in the radial area of impact, as discussed in Section 11.2.3.2 of the HI-

STORM FSAR. Therefore, the roundness of the storage cask could only be reduced in the

radial area of the impact (between the cask and the ground) and this would not

significantly affect the shielding performance since the same thickness of steel and

concrete would still be present.

27. (ELR) In the upright position, the side of the storage cask is visible from

all equidistant locations from the HI-STORM storage cask and the top is not visible from

any location. Therefore, all equidistant locations from an upright HI-STORM storage

cask will have the same dose rates. In a tipped over position, the profile of the cask

would be considerably different. If one were to walk around the tipped over storage cask

maintaining a constant distance from its center, the 11 ft. diameter circular ends of the

cylinder (the top or bottom of the cask) would be visible from some locations and not

others while the 20 ft. long side of the storage cask cylinder (now in the horizontal

position) would also be visible from some locations and not others. Therefore, unlike the

upright condition, the dose rate profile around a tipped over HI-STORM storage cask

would not be uniform at equidistant locations from the cask. The effect on the dose rates

at locations along the controlled area boundary would be as follows:

a. The top of the cask would be visible although no longer facing the sky.

Therefore, radiation leaving the top of the cask would reach certain

locations at the controlled area boundary directly (with due consideration

of any attenuation and scattering in the intervening air), as opposed to the

strictly scattering effect of sky shine. This would be an increase in the

dose rate contribution from the top of the cask. However, at the locations

along the controlled area boundary where the top of the cask is now easily

visible, the dose rate from the side of the storage cask would be greatly

reduced because the line-of-sight to the side of the cask would be reduced.

b. The bottom of the cask, which is normally facing the concrete ISFSI pad

and the ground below, would now be exposed. This means that radiation

emanating from the bottom of the storage cask, which previously was
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immediately absorbed by the ground, could now reach locations along the

controlled boundary directly, again with due consideration of attenuation

and scattering provided by the intervening air. This would also cause an

increase in the dose rate contribution from the bottom of the cask.

However, at the locations along the controlled area boundary where the

bottom of the cask was now easily visible, the dose rate from the side of

the cask would be greatly reduced because the line-of-sight to the side of

the cask was reduced.

c. Since the storage cask was now lying on its side, a large portion of the

outer radial surface of the cask would be shielded by the ground. In the

upright position, all radiation that emanated off the side of the cask was

able to scatter and reach the site boundary. In the tipped over position, a

significant portion of the radiation leaving the side of the cask would now

be unable to reach the site boundary because it would be immediately

absorbed by the ground below the side of the cask. In addition, as

discussed above, not all locations on the controlled area boundary would

have line-of-sight to the side of the cask. This would result in a reduction

in the dose rate at the controlled area boundary from radiation emanating

off the side of the cask.

28. (ELR) Overall, the decrease in dose rate from the side of the tipped over

storage cask should more than compensate for the increase in dose rate from the top or

bottom of the cask. Based on this discussion, it is my opinion that the dose rate at the

controlled area boundary from a HI-STORM storage cask lying on its side would be less

than the dose rate from a HI-STORM storage cask in the upright position.

29. (ELR) The storage casks at the PFSF ISFSI are positioned in fifty 2x40

arrays. The arrays of casks are positioned parallel to each other with a spacing of 35 feet

between arrays. Because of the positioning of the casks, it is improbable that all 4000

casks would completely tip over and rest on the ground. If an event occurred that could

tip over any of the casks, a more plausible scenario would have some casks lying on the
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ground while the remainder would be upright in one of two positions: free standing, or

tilted against other storage casks. Nonetheless, the limiting scenario of all 4000 casks

tipped over and lying on the ground will be discussed.

30. (ELR) In order for all casks to be resting on the ground, the casks in the

2x40 arrays would have to all fall away from each other into the 35 feet wide pathway

between the arrays. If this were to occur, the tops and bottoms of casks would be facing

other casks, which would minimize the dose contribution at the controlled area boundary

from radiation emanating off the top and bottom of the casks, since this radiation would

be directed toward other storage casks. In the upright position for the ISFSI, the sides of

the cask are partially shielded by the position of casks next to each other. This self-

shielding would still exist to a degree when all casks are tipped over because they would

be lying next to each other. Therefore, based on the response for a single cask, it is my

opinion that the dose rate from the entire 4000 casks at PFSF lying on their sides would

be similar to that from the ISFSI with all casks in the upright position.

31. (ELR) The shielding analyses described in the PFSF SAR include a

number of conservative assumptions that tend to result in overstating the doses at the site

boundary. Some of these conservative assumptions are as follows:

The single most conservative assumption in the PFSF shielding analysis is
that all 4000 casks have the exact same burnup and cooling time. This is
impossible, since the MPCs will be delivered over many years and each
additional year of cooling further reduces the radiation source term. As an
example, if the PFSF received 5 casks per week, 52 weeks per year, it
would take more than 15 years to completely fill the ISFSI. This means
that at the completion of the ISFSI, the first casks delivered will have an
additional 15 years of cooling time compared to the last casks delivered.

A conservative burnup of 40,000 MWD/MTU and a cooling time of 10
years was used by Holtec International. In a separate analysis performed
by Stone & Webster, a more realistic value of 35,000 MWD/MTU and a
cooling time of 20 years were used, resulting in a reduction of more than
50% in the calculated radiation doses at the site boundary, from 5.85
mrem/year to 2.10 mrem/year.
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* The analyses use a single design basis fuel assembly which has the highest
gamma and neutron radiation source term in all fuel storage locations.

* The analyses use a single irradiation cycle to calculate the source term.
This does not recognize the down time during reactor operations for
scheduled maintenance and refueling. This additional down time would
reduce the source term by effectively increasing the cooling time.

32. (ELR) Based on the responses above for a single cask and 4000 casks, and

the other conservative assumptions used in the analyses as documented in the PFSF SAR,

it is my opinion that whether the HI STORM storage casks are assumed to remain upright

in a severe earthquake or tip over, the radiation doses at the site boundary will remain

essentially unchanged regardless of whether one assumes that a single cask, any number

of them, or all the casks tip over.

33. (ELR) The shielding effectiveness of the HI-STORM storage cask has

been evaluated under a number of accident conditions that could have a thermal effect on

the cask concrete and the steel enclosure shell. The dose consequences, if any, of all

postulated design basis accidents are discussed in Chapter 11 of the HI-STORM FSAR.

From a thermal perspective, the most severe of these accidents is the postulated fire

event, described in HI-STORM FSAR Section 11.2.4. A fully engulfing fire creating a

temperature of 14750F for 3.6 minutes at the surface of the storage cask is postulated.

The analysis demonstrates that no portion of the cask's steel enclosure exceeds the

allowable temperature limit and less than one inch thickness of the cask concrete exceeds

its short term temperature limit. Since the full thickness of the concrete is approximately

27 inches, this localized temperature excursion affects only 4% of the total thickness and

has no significant effect on the shielding function of the storage cask. While the thermal

effect of the tipped over cask is an unanalyzed beyond-design basis event, it is my

opinion that the postulated fire would provide a more severe thermal transient on the cask

system with regard to shielding. This would be true even if the casks remained in a

horizontal position for extended periods of time.
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VII. SUMMARY AND CONCLUSIONS

34. (KPS, AIS, ELR) As the above discussion demonstrates, there are

substantial conservatisms incorporated into the design of the HI-STORM storage casks

and the MPCs that enhance these components' ability to withstand the forces imparted on

them during a severe seismic event. Even though the HI-STORM casks and the MPCs

are designed against the design basis 2,000 year return period earthquake, these

components have been shown by analysis to be able to withstand the forces imparted on

them by a far more severe, 10,000 year return period earthquake without the casks tipping

over and without loss of their safety function.

35. (KPS, AIS, ELR) While the design of components in the CTB provides

significant margin of protection against the possibility of dropping an MPC due to the

occurrence of a seismic event while in the process of transferring the canisters from a

transportation cask to a HI-STORM storage cask, analyses performed by Holtec

demonstrate that an MPC can survive without loss of integrity a postulated free fall onto

an unyielding surface. The results of the analysis indicate that, even in the unlikely event

that a beyond-design basis seismic event (such as a 10,000 year return period earthquake)

were to occur while the MPC was in the process of being transferred, and that earthquake

forces caused the MPC to fall onto the CTB floor, there would be enough margin in the

MPC design to maintain the canister's integrity.

36. (KPS, AIS, ELR) Finally, even if it is assumed (contrary to the results of

Holtec's analysis) that a HI-STORM storage cask tips over as a result of a 10,000 year

return period earthquake, the radiation doses at the PFSF site boundary resulting from the

change in cask configuration would be essentially the same as those emitted by an upright

cask, which have been demonstrated by previous analyses to be well within acceptable

limits. This result is not affected by the number of casks assumed to tip over, or by any

potential damage to the storage casks due to their tipping over, since such damage is

anticipated to be limited and not impair the structural integrity of the casks.

- 18 -



I

37. (KPS, AIS, ELR) It is therefore our opinion that the HI-STORM storage

casks and the MPCs they contain will be able to withstand without adverse safety

consequences the forces imparted upon them by a seismic event more severe than the

design-basis 2,000 year return period earthquake, including a 1 0,000 year return period

earthquake.

We declare under penalty of pejury that the foregoing is true and correct.

Executed on November 9, 2001.

*0P D Quit
Krishna P. Singh

Alan I. Soler

Everett L. Redmond II
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SPENT FUEL STORAGE TECHNOLOGY

* Developed Holtec's shielding analysis methods for dry cask storage licensing.

* Developed Holtec's shielding analysis methods and models for performing site boundary dose calculations
for an ISFSI.

* Performed site boundary dose evaluations in support of 1 OCFR 72.212 evaluations.

* Developed preferential fuel loading plans for Holtec's dry cask systems to reduce personnel exposure and
off-site dose.

* Interacted with NRC on numerous occasions in vigorous technical discussions about shielding issues as
they pertain to Holtec's dry cask storage systems.

* Created all computer models of HI-STAR 100, HI-STORM 100, 100-ton and 125-ton HI-TRACs used in
the shielding analysis reported in the HI-STAR SAR and HI-STAR and HI-STORM TSARs under Dockets
71-9261, 72-1008, and 72-1014

* Author of Shielding Evaluation Chapters in the HI-STAR SAR and HI-STAR and HI-STORM TSARs under
Dockets 71-9261, 72-1008, and 72-1014

* Primary reviewer for Criticality Evaluation Chapters in the HI-STAR SAR and HI-STAR and HI-STORM
TSARs under Dockets 71-9261, 72-1008, and 72-1014

* Performed criticality analysis for both PWR and BWR spent fuel pool reracking.

* Served as primary reviewer for numerous criticality analyses for spent fuel pool reracking.
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November 9, 2001

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) ) ASLBP No. 97-732-02-ISFSI

DECLARATION OF BRUCE E. EBBESON

Bruce E. Ebbeson states as follows under penalty of perjury:

1. WITNESS CREDENTIALS AND SCOPE OF TESTIMONY

1. I am currently a Senior Lead Structural Engineer with Stone & Webster, a

Shaw Group Company, ("Stone & Webster") in Cherry Hill, New Jersey. I provide this

declaration in support of Applicant's Motion for Summary Disposition of Part B of

Contention Utah L in the above captioned proceeding concerning the Private Fuel

Storage Facility ("PFSF").

2. My professional and educational experience is described in the curriculum

vitae attached as Exhibit 1 to this declaration. Briefly summarized, I have nearly thirty

years of experience as a Civil/Structural Engineer, specializing in the structural design

and analysis, including seismic analysis, of nuclear facilities. I am currently the

supervisor of the structural division for Stone & Webster's Cherry Hill office and serve

as structural engineering consultant on various projects performed by Stone &Webster in

its Cherry Hill, Boston, Denver and Taiwan offices. My experience has included

assignments as Principal Structural Engineer on many nuclear facility projects. I have,

among other activities, performed and supervised the performance of original designs and



design modifications for those projects, as well as safety evaluations to meet licensing

requirements. I have also performed independent design reviews of nuclear facilities at

various stages of their licensing and operation.

3. I have been involved in the design of the PFSF since October, 1998. My

duties include planning and supervising the preparation of calculations and drawings for

the facility and responding to questions posed by the U. S. Nuclear Regulatory

Commission ("NRC"). In particular, I am responsible for the seismic analysis and

structural design of the Canister Transfer Building ("CTB") for the PFSF.

4. In Contention Utah L Part B, as admitted,' the State of Utah asserts that:

B. Relative to the PFS seismic analysis supporting its
application and the PFS April 9, 1999 request for an
exemption from the requirements of 10 C.F.R. § 72.102(f)
to allow PFS to employ a probabilistic rather than a
deterministic seismic hazards analysis, PFS should be
required either to use a probabilistic methodology with a
10,000-year return period or comply with the existing
deterministic analysis requirement of section 72.102(f), or,
alternatively, use a return period significantly greater than
2000 years, in that:

1. The requested exemption fails to conform to the SECY-
98-126 (June 4, 1998) rulemaking plan scheme, i.e.,
only 1000-year and 10,000-year return periods are
specified for design earthquakes for safety-important
systems, structures, and components (SSCs) -- SSC
Category 1 and SSC Category 2, respectively -- and any
failure of an SSC that exceeds the radiological
requirements of 10 C.F.R. § 72.104(a) must be designed
for SSC Category 2, without any explanation regarding
PFS SSC compliance with section 72.104(a).

2. PFS has failed to show that its facility design will
provide adequate protection against exceeding the
section 72.104(a) dose limits.

Private Fuel Storage, L.L.C. (Independent Fuel Storage Installation), Memorandum and Order
(Requesting Joint Scheduling Report and Delineating Contention Utah L) (June 15, 2001).
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3. The staff's reliance on the reduced radiological hazard
of stand-alone ISFSIs as compared to commercial
power reactors as justification for granting the PFS
exemption is based on incorrect factual and technical
assumptions about the PFS facility's mean annual
probability of exceeding a safe shutdown earthquake
(SSE), and the relationship between the median and
mean probabilities for exceeding an SSE for central and
eastern United States commercial power reactors and
the median and mean probabilities for exceeding an
SSE for the PFS facility.

4. In supporting the grant of the exemption based on
2000-year return period, the staff relies upon the United
States Department of Energy (DOE) standard,
DOE-STD-1020-94, and specifically the category-3
facility SSC performance standard that has such a
return period, notwithstanding the fact the staff
categorically did not adopt the four-tiered DOE
category scheme as part of the Part 72 rulemaking plan.

5. In supporting the grant of the exemption based on the
2000-year return period, the staff relies upon the 1998
exemption granted to DOE for the Idaho National
Engineering and Environmental Laboratory (INEEL)
ISFSI for the Three Mile Island, Unit 2 (TMI-2) facility
fuel, which was discussed in SECY-98-071 (Apr. 8,
1998), even though that grant was based on
circumstances not present with the PFS ISFSI,
including (a) existing INEEL design standards for a
higher risk facility at the ISFSI host site; and (b) the use
of a peak design basis horizontal acceleration of 0.36 g
that was higher than the 2000-year return period value
of 0.30 g.

6. Because (a) design levels for new Utah building
construction and highway bridges are more stringent;
and (b) the PFS return period is based on the
twenty-year initial licensing period rather than the
proposed thirty- to forty-year operating period, the
2000-year return period for the PFS facility does not
ensure an adequate level of conservatism.
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5. In this declaration, I will describe the structural design of the CTB and the

ability of the building and the important-to-safety structures, systems and components

("SSCs") it houses to withstand the seismic loadings imparted by the 2,000 year return

period earthquake and other, more severe seismic events.

II. SUMMARY OF OPERATIONAL FEATURES OF THE CTB

6. As discussed in Section 4.7.1 of the PFSF Safety Evaluation Report

("SAR"), the CTB provides physical protection and shielding for the canisters containing

spent fuel during their transfer from the shipping casks in which they are brought to the

site to the storage casks used to store them at the PFSF. The CTB is a reinforced

concrete structure with thick walls providing tornado-generated missile protection and

radiation shielding. The criteria used for the seismic design of the CTB are, to the extent

applicable, those used to meet the safe shutdown earthquake loads for nuclear power

plants in accordance with the NRC Standard Review Plan, NUREG-0800.

7. The main function of the CTB is to facilitate the safe performance of

canister transfer operations at the PFSF. Specific CTB functions include:

* Load or unload spent fuel shipping casks from railcars or heavy haul
tractor/trailers.

* Provide weather and tornado protection for performing the canister transfer
operations.

* Provide the support structure for the single failure-proof cranes required for
the transfer operations.

* Provide radiological shielding during the transfer operation.
* Store potential low-level radioactive waste from health physics surveys.
* Provide storage and laydown space for transfer and shipping equipment.
* Provide a staging area for storage casks.

The important-to-safety SSCs in the CTB include a 200 ton overhead bridge crane, a 150

ton semi-gantry crane, seismic support struts, the spent fuel canisters, shipping and

storage casks, transfer casks, and various lifting devices used during the canister transfer

operation.
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8. As discussed in Section 5.1.4 of the PFSF SAR, transfer of the canister

containing spent fuel from the shipping cask to the storage cask takes place entirely

within the CTB. After the receipt inspection, the overhead bridge crane is used to

remove the impact limiters from the shipping cask. A lifting yoke is attached to the crane

and hooked to the shipping cask, which is placed upright on the cradle, lifted off the

transport vehicle, and moved into one of three canister transfer cells. The shipping cask

is secured in place by attaching seismic support struts between the cask and the transfer

cell walls. The shipping cask lid is unbolted and removed. The canister is then

accessible through the top of the shipping cask where the canister lifting attachments and

hoist slings are installed onto the canister.

9. The HI-TRAC transfer cask used in the canister transfer operation is then

placed onto the shipping cask by the overhead bridge crane or semi-gantry crane. In

order to assure cask stability in the event of an earthquake, the crane is not disconnected

from the transfer cask until seismic support struts are attached to the transfer cask; the

seismic support struts are attached between the transfer cask and building columns. (The

HI-TRAC transfer cask can remain connected to the crane throughout the canister

transfer operation since the transfer cask has a canister downloader that raises and lowers

the canister, so the crane is not needed to hoist the canister. In this configuration, it is not

necessary to connect the seismic support struts since continuous connection of the

transfer cask to the crane provides assurance that the transfer cask cannot topple in the

event of an earthquake.)

10. Once the seismic support struts are attached to the transfer cask, shield

doors installed on the bottom of the transfer cask are opened, the hoist slings are pulled

up through the transfer cask, and the canister is lifted up into the transfer cask just above

the shield doors. The doors are then closed and the canister is lowered onto the doors,

which support the weight of the canister. Next, the support struts are disconnected from

the transfer cask, and the transfer cask is lifted from the shipping cask by the crane and

placed on top of the storage cask. The support struts are again attached between the

transfer cask and transfer cell walls; the canister is lifted slightly to remove its weight
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from the transfer cask shield doors, and the shield doors are opened and the canister is

lowered into the storage cask. Finally, the transfer cask is removed from the top of the

storage cask, the storage cask lid is installed, and temporary shielding is removed from

the cask transfer area. The detailed steps required to perform the canister transfer

operation, the number of personnel required, and the duration of each step are provided in

Table 5.1-1 of the PSFS SAR. The total estimated time to complete a single canister

transfer operation is approximately 20 hours.

11. In order to achieve the ultimate capacity of 4000 casks over a 20 year

loading cycle, the PFSF would receive on average approximately 200 spent fuel casks per

year (4 cask per week). Thus, on average, transfer operations would occur for

approximately 4000 hours during the year. The total time duration that a spent fuel

canister is not completely secured or protected either in a shipping cask or a storage cask

during the performance of transfer operations (as described above) is approximately 9

hours per transfer operation (from initiation of the removal of the HI-STAR cask closure

plate bolts to completion of the installation of the HI-STORM cask lid and bolts), for a

total of 1800 hours per year. This represents approximately 45% of the total transfer time

and approximately 20% of the total time in a year. The total time the canister is being

lifted and held by the crane in the transfer cell while being transferred from the

transportation cask to the storage cask (as described above) is approximately 3 hours per

transfer operation, for a total of 600 hours annually. This time represents approximately

15% of the transfer time and approximately 7% of the total time in a year. The

operations described in SAR Chapter 5 would essentially be reversed in order to ship

spent fuel offsite.

III. IMPORTANT FEATURES OF THE DESIGN OF THE CTB AND
THE STRUCTURAL COMPONENTS IN IT

12. The seismic analysis and design of the CTB were performed in accordance

with the standards set forth in nuclear industry standard ASCE 4-86, which provide

comparable levels of conservatism to those in the SRP. The concrete portions of the

building were designed for the appropriate load combinations, as described in Section
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3.2.11.4.1 of the SAR. The strength capacity of a concrete cross-section under the

seismic load combinations was determined using the guidance in the ACI 349 Code. Use

of this standard is called for under SRP guidelines.

13. For structural steel portions (primarily roof beams and girders), the

allowable stresses are computed using the applicable load combinations for normal and

shear stresses, as described in Section 3.2.11.4.1 of the SAR. The allowable steel stresses

are determined following the guidance in the AISC N690 code. The load combinations

and acceptance criteria for the CTB under seismic loadings are, to the extent applicable,

those specified in the SRP for safe shutdown earthquake loadings for nuclear power

plants.

14. The cranes are designed for the applicable seismic load combinations, as

described in Section 3.2.11.5 of the SAR, omitting wind loads since the cranes within the

CTB are not subjected to wind loads. Stresses are limited to the allowable levels of

ASME NOG-1. The cranes are designed to the same design codes as a crane that would

be installed at a nuclear power plant and are therefore the same, to the extent applicable,

as those specified in the SRP.

15. The above referenced loading combinations and allowable stresses for the

concrete and steel structures and the cranes in the CTB are intended to keep stresses

generally below the material yield point under design basis earthquake loadings. In

addition, structural steel and reinforced concrete structures are ductile and have reserve

capacity above the onset of yielding. This reserve capacity is due to, among other things:

a redistribution of stresses from highly stressed areas to adjacent areas which occurs after

yielding; the fact that the actual material yield strength (for concrete, the compressive

strength) exceeds the nominal yield strength values; and the fact that the materials'

ultimate strength is significantly greater than its yield strength. Furthermore, the seismic

loads are of short duration, and reverse direction several times each second. Thus, even

where some yielding occurs, the load will likely reverse direction before significant

distortion can occur, and the stresses return to the elastic range.

- 7 -



IV. LIMITING ACCIDENT SCENARIOS AT THE PFSF CTB
RESULTING FROM A SEISMIC EVENT

A. POTENTIAL BUILDING COLLAPSE

16. The lateral force resisting system provided by PFS in the design of the

CTB is a series of reinforced concrete shear walls. This type of structural design has

been proven to be highly effective in resisting earthquake forces. Moreover, the criteria

specified by the NRC in the SRP for ISFSIs (NUREG 1567) for use in the seismic design

of structures such as the CTB provide large additional margins against building failure in

an earthquake: a similar type of structure designed in accordance with conventional

building codes would be designed for much lower seismic forces. For example, if one

were to design a building of the same general design as the CTB in accordance with the

Uniform Building Code (1994), and if such building were located in the most severe

earthquake area in the continental US (Seismic Zone 4, Av = 0.40), and the building

location had the worst soil conditions (Soil Profile Type S4) and the highest Seismic

Importance Factor (I = 1.25, hazardous facilities), the combination of these conditions

would require that the building be designed for a base shear force of 0.23 times the

building weight above the base. By contrast, the PFSF CTB has been designed for a base

shear force of approximately 1.17 times the weight above the base. In other words, the

CTB has been designed for seismic forces 5 times those for which a conventional

structure would be designed, assuming that structure was subject to the most severe

seismic design requirements possible under the 1994 UBC. Since Utah is located in

Seismic Zone 3 (and 2), the CTB has been designed for seismic forces almost 7 times

those for which a conventional structure located in Utah would have been designed for

under the 1994 UBC and previous codes.

17. The free-field ground motion due to the 10,000 year return period

earthquake has a peak acceleration estimated to be 70-90% greater than that due to the

2,000 year return period earthquake (depending on the direction of motion). 2 This,

2 The accelerations corresponding to a 10,000 year return period earthquake were provided by
PFS's consultant Geomatrix Consultants, Inc.
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however, does not necessarily mean that the building accelerations will increase in the

same proportion. For one thing, because of the higher accelerations, the soil strains will

be higher, which will result in a reduction in soil shear modulus and increased soil

damping. The seismic analysis of the CTB (calculation SC-5) clearly shows that the

building accelerations decrease considerably as the soil stiffness decreases (based on

examination of results from the best estimate, lower bound and upper bound soil cases).

Both reduced soil stiffness and increased damping will reduce building accelerations.

18. Furthermore, at the high ground acceleration levels produced by a 10,000

year return period earthquake, there will be non-linear behavior, with the building sliding

on and separating from the soil. Since the vertical acceleration at times exceeds 1.0 g, it

is obvious that there will be times that the building will not be in contact with the soil.

These non-linear effects will significantly reduce the building accelerations, similar to the

manner in which a base-isolated structure performs.

19. Because of the factors described above, and since the CTB is nominally

designed - in accordance with NRC guidance - to withstand the forces resulting from a

2,000 year return period earthquake but has large additional reserve capacity, the CTB

would be expected to survive a much more severe earthquake.

20. Other failure mechanisms that could be postulated with respect to

important-to-safety SSCs in the CTB are the failure of the building roof, the failure of

one of the cranes, or the failure of the seismic struts during canister transfer operations.

All structures and components potentially subject to these failure mechanisms can be

shown to possess far greater seismic loading capacities than those for which they were

designed, and thus have a high likelihood of surviving without loss of safety function an

earthquake with a return period significantly greater than the 2000 years of the design

basis earthquake.

21. It should be emphasized that, in addition to the margins which can be

explicitly calculated (as discussed below), there are also margins which are known to

exist but which are not easily quantifiable, such as the fact - noted earlier - that steel
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structures have reserve capacity above the onset of yielding due to, among other things,

the redistribution of stresses from highly stressed areas to adjacent areas which occurs

after yielding; the actual material yield strength exceeding the nominal yield strength

values; and the material's ultimate strength being significantly greater than its yield

strength. This combination of quantifiable and non-quantifiable margins provides a great

degree of assurance that the structures will be able to perform well beyond their design

limits.

B. POTENTIAL FAILURE OF THE CTB ROOF

22. The CTB roof consists of an eight inch thick reinforced concrete slab

supported on structural steel beams spanning in the N-S direction, which are in turn

supported by plate girders spanning in the E-W direction. There are studs on the beams

and girders to prevent the roof slab from uplifting during a design basis tornado. The

beams and girders are designed as simply supported members, with no consideration of

composite behavior. The roof has been designed for a vertical acceleration of 1.84 g at

the roof center.

23. The CTB roof has the capacity to withstand accelerations well in excess

of those produced by the design basis, 2,000 year return period earthquake for the

following reasons:

* The bending moment capacity due to downward loads of a typical girder
is 9598 ft-kips, based on N-690 code allowable stresses. The maximum
calculated moment is only 6861 ft-kips (71% of capacity).

* The roof bending moment capacity of 9598 ft-kips is based on the N-690
code allowable stresses. The ultimate moment capacity based on the
plastic section modulus and minimum material tensile strength is
approximately 14,800 ft-kips (54% higher).

* While the studs on the beams and girders have not been designed to
provide full composite action, the existing design provides some increase
in strength. Fully composite behavior would allow for a vertical
acceleration of up to 4 g. I estimate that the existing design can resist a
vertical acceleration of at least 3 g.
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* The girders are assumed to be simply supported at their ends, where they
attach to the N-S walls. Since the girders are connected to the roof slab,
and the roof slab is integral with the walls, rotation of the girder will be
restrained at the walls, reducing the bending moment at midspan. I
estimate that this arrangement increases the load carrying capacity by
about 30%.

24. For these reasons, the CTB roof should be capable of withstanding without

failure the accelerations produced in an earthquake with a return period significantly

greater than the 2000 years of the design basis earthquake.

C. POTENTIAL FAILURE OF A BUILDING CRANE

25. The cranes handling the canisters are comprised of both structural and

mechanical components, with the crane structures having the same type of reserve

capacity as that of the building's structural steel elements. A consultant to Stone &

Webster with more than twenty years of experience in the design of cranes, including

those for nuclear power plants, has indicated that the CTB cranes' mechanical

components have additional design margins to accommodate increases in seismic

loading. The ultimate strengths of mechanical component materials subject to tension

and compressive loads are designed such that the ultimate strength of the material is five

(5) times that required to support the lifted load. Additionally, if failure of a mechanical

component could cause the load to drop, the design of the component is then increased

such that the ultimate strength of the material is (10) times that required to support the

lifted load. Specifically for the hoisting ropes, as addressed in ASME NOG- 1, the

maximum allowable load under the specified seismic event stresses the ropes to less than

40% of it's breaking strength. For these reasons, the cranes to be used in the PFSF CTB

would be able to withstand the forces resulting from an earthquake with a return period

significantly greater than the 2000 years of the design basis earthquake.

D. POTENTIAL FAILURE OF THE SEISMIC STRUTS

26. The seismic restraints for the casks used during canister transfer

operations were designed to ASME NF criteria, which are the same standards to which

comparable nuclear power plant safety-related components are designed. Under code
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acceptance criteria, the nominal capacity is 400 kips, and the maximum strut load due to

the 2000 year return period earthquake is 395 kips. However, based on an evaluation of

the critical components of the assembly (tie rods, tie rod welds, strut pins, strut pipe strut

pipe end welds, and bracket welds), the ultimate capacity is at least 571 kips, which is

approximately 45% greater that the load imposed by the 2000 year return period

earthquake. Accordingly, the seismic struts to be used in the PFSF CTB would be able to

withstand the forces resulting from an earthquake with a return period significantly

greater than the 2000 years of the design basis earthquake.

V. SUMMARY AND CONCLUSIONS

27. Based on the information presented above, there is no doubt that the CTB

and the important-to-safety SSCs it houses can withstand acceleration levels well in

excess of those associated with the design basis earthquake, and have a high likelihood of

surviving without loss of safety function an earthquake with a return period significantly

greater than the 2000 years of the design basis earthquake. Also, certain SSCs in the

CTB are in an important to safety operational mode only a fraction of the time.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on November 9, 2001.

Bruce E. Ebbeson
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EXHIBIT 1

Resume of Bruce E. Ebbeson



Bruce E. Ebbeson Senior Lead EngineerBruc E. bbeon SniorLea Engnee

Experience Summary

Mr. Ebbeson has 30 years of experience in the engineering industry. Currently, he is the supervisor of
the structural division for Stone & Webster's Cherry Hill office. He is presently involved in a number
of projects, including the decommissioning of the Maine Yankee nuclear plant and the design of a
facility in Utah to store spent nuclear fuel. He serves as a structural engineering consultant on various
projects performed in Stone and Webster's Cherry Hill, Boston, Denver and Taiwan offices.
Previously, his experience has included assignments on many nuclear power plant projects as a
Principal Structural Engineer in a supervisory capacity. He has designed plant modifications and
performed safety evaluations to meet licensing requirements. He also has coordinated the
implementation of modifications with construction groups and has performed independent design
reviews of nuclear power plants at various stages of licensing/operation.

Upon joining Stone & Webster Engineering Corporation in 1973, he was first assigned as a Career
Development Engineer in the Structural Division where he was assigned to the Structural Mechanics
Section. He was later assigned to the Engineering Mechanics Division as a support engineer in the
Structural Mechanics Staff Group. He was reassigned to the Cherry Hill Office in July 1979, to assume
the responsibilities as Principal Structural Mechanics Engineer on the River Bend Project. He has
worked on various projects where his duties have included conceptual arrangement, analysis, and
design of structural components of nuclear power plants.

Prior to joining Stone & Webster Engineering Corporation, Mr. Ebbeson was a Structural Design
Engineer with the Philadelphia Water Department, Philadelphia, Pennsylvania.

Education

M.S., Civil Engineering - 1973
B.S., Civil Engineering - Tufts University - 1970

Training
Various courses in Engineering Management - Drexel University
Various Stone & Webster Management Training Classes

Licenses, Registrations, and Certifications
Professional Engineer - Massachusetts - 1977
Professional Engineer - Louisiana - 1981
Professional Engineer - New Jersey - 1983

Professional Affiliations

American Society of Civil Engineers - Member
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Resume of Bruce E. Ebbeson

Experience History

STONE & WEBSTER ENGINEERING CORPORATION, CHERRY HILL, NEW JERSEY - 1979 TO
PRESENT

Structural Division Supervisor (Apr 1999 to Present)

Presently, Mr. Ebbeson is responsible for all Civil/Structural activities in the Cherry Hill Office,
including hiring, personnel evaluations and technical direction. Additionally, he is actively involved as
a consultant on a number of projects, including the Maine Yankee Nuclear Plant decommissioning and
the AT&T 700 A Street office building project.

AT&T Point of Presence (POP) Building, 700A Street, Wilmington, DE (Sept 1999 to Jan 2000)

Mr. Ebbeson provided civil/structural consulting support for the development of conceptual designs for
the 24,000 sq. ft. network building. He was involved in the review of the Geotechnical report and in
the preparation of a report performed to evaluate the risk to the facility from floods.

AT&T (Oct 1998 to Nov 1999)

Mr. Ebbeson was assigned to a team responsible for performing reliability assessments of AT&T
facilities including those in Durham NC, Dublin 0, Chicago, Boston, Staten Island, Miami, Florham
Park and Jersey City. He was responsible for performing the civil/structural portion of the
assessments, including preparation of reports.

Private Fuel Storage Facility (Oct 1998 to Present)

Mr. Ebbeson is responsible for the seismic analysis and structural design of the Canister Transfer
Building for a proposed facility that will store spent nuclear fuel. His duties included planning and
supervising the preparation of calculations and drawings for the facility, and responding to questions
posed by the Nuclear Regulatory Commission.

Public Service Electric & Gas Company (Feb 1990 to Oct 1998)

As Lead Civil/Structural Task Manager, Mr. Ebbeson was responsible for coordinating the
civil/structural activities on all tasks for the Hope Creek and Salem Nuclear Generating Stations. He
has developed design criteria and technical standards for the design of structures and structural
components. He has performed and directed structural activities for a number of major design
changes, including feedwater heater replacement, control room architectural renovation, auxiliary
building ventilation upgrades, containment fan coil unit upgrades, addition of tornado missile barriers
and Salem Unit 3 leakage/spill containment. These activities include design of HVAC, electrical
raceway and piping systems, seismic qualification of safety-related equipment, design of equipment
supports, design of new structures, evaluation of existing structures for increased loadings, and design
of rigging systems. When necessary, finite element and structural dynamic analyses were performed.
He also served as Task Manager, responsible for developing schedules and budgets, managing the task
execution, and interfacing with the client's Project Manager, for a number of projects.
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Resume of Bruce E. Ebbeson

Browns Ferry Nuclear Plant (Sept 1989 to Dec 1989)
Tennessee Valley Authority

Assigned to the site as lead Structural Engineer, Mr. Ebbeson was responsible for the update and
verification of the Final Safety Analysis Report (FSAR).

Industrial Projects Group (May 1989 to Sept 1989)

As Principal Structural Engineer, Mr. Ebbeson was responsible for a variety of structural tasks,
including design of steel and concrete structures for a solid waste resource recovery facility (Pasco
County), design of improvements to office buildings (New Jersey Bell), and rewriting of structural
specifications (Niagara Mohawk Power Corporation's Nine Mile Point Nuclear Station). Also
responsible for investigation of structural adequacy at IBM's East Fishkill, New York, facility.

Limerick Generating Station - Unit 2 (June 1988 to Apr 1989)
Philadelphia Electric Company

As Lead Structural Engineer, Mr. Ebbeson was responsible for the preparation of review plans,
performing technical reviews and writing a final report for submittal to the NRC as part of the
integrated design and construction assessment.

Brown's Ferry Nuclear Plant (Feb 1988 to Apr 1989)
Tennessee Valley Authority

As Lead Structural Engineer, Mr. Ebbeson was responsible for directing the structural portion of the
calculation review program. This program consisted of a technical review of the structural design to
verify the adequacy of the existing facility. Also responsible for directing the structural design and
analysis tasks required to improve the design of the existing plant.

Comanche Peak Steam Electric Station (Sept 1986 to Jan 1988)
TU Electric Company

As Assistant Lead Engineer, Mr. Ebbeson was responsible for design verification of the containment
building base mat and shell, the auxiliary/electric building and the safeguards building. Responsible
also for the verification of structural seismic analysis results. Duties also included preparation of
estimates, development of design criteria, and writing of reports.

Beaver Valley Power Station Unit 2 - (May 1986 to June 1986)
Duquesne Light Company

As Technical Reviewer, Mr. Ebbeson was responsible for the overall review of structural work.
Activities included review of licensing criteria, design basis, technical review of calculations, review of
drawings and specifications, and preparation of a final report.

BWR Continuing Services Project (Mar 1986 to Aug 1987)

As Lead Structural Engineer, Mr. Ebbeson was responsible for all structural work performed by
SWEC on three existing BWR nuclear projects.

Page 3



Resume of Bruce E. Ebbeson

Oyster Creek Nuclear Generating Station (Nov 1983 to Feb 1986)
General Public Utilities Nuclear Corporation

As Lead Structural Engineer, Mr. Ebbeson was responsible for all structural work, concerned with
field modifications to the existing nuclear facility.

Structural Division Staff (June 1982 to Feb 1985)

As Principal Staff Engineer, Mr. Ebbeson was responsible for planning and supervising all structural
seismic and hydrodynamic analyses for nuclear projects.

Field Assignment (March 1983 to June 1983)

Temporary assignment to Washington Public Power Supply System (WPPSS) offices in Richland,
Washington. Mr. Ebbeson served as a consultant to WPPSS in the civil/structural area during final
design reverification of a nuclear project.

River Bend Station - Unit 1 (July 1979 to May 1982)
Gulf States Utilities Company

As Principal Engineer, Mr. Ebbeson was responsible for the planning and supervision of the analysis
and design of the reactor building concrete structures and steel containment as well as the dynamic
analyses of all Category I buildings. Also responsible for preparing licensing documents, writing
reports, and resolving construction problems.

STONE & WEBSTER ENGINEERING CORPORATION, BOSTON, MASSACHUSETTS - 1973 TO
1979

As Structural Engineer (Dec 1978 to July 1979), Mr. Ebbeson was responsible for analysis and design
of nuclear power plant containment structures and internal structural components. Projects included
Montague (miscellaneous studies), NYSE&G, and the EPRI breeder conceptual study (structural design
of reactor building). Also worked on a special task force to re-analyze five nuclear plant shut down in
March 1979.

As Support Engineer (Aug 1973 to Dec 1978), Mr. Ebbeson was responsible for working in the area of
barrier designs for protection from tornados and accident generated missiles. Also responsible for
development of computer programs, planning of a physical testing program, inspection of a tornado
disaster area, and analysis and design of steel and concrete missile barriers. Also worked on analysis
and design of structures on various projects. Projects included Shoreham, Philadelphia Electric
(equipment drop impact problems), SWEC's Reference Nuclear Power Plant (RNPP) (conceptual
design of containment internal structures and seismic analysis), and Beaver Valley - Unit 2 (seismic
analysis and checking of containment internal structures design).

Oswego Steam Station - Units 5 and 6
Niagara Mohawk Power Corporation (June 1973 to Aug 1973)

As Career Development Engineer, Mr. Ebbeson was responsible for assisting Structural Engineers on a
fossil fuel power plant project. Duties included helping with the preparation of specifications,
comparison of bids, and coordination of design and construction activities.
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Resume of Bruce E. Ebbeson

PHILADELPHIA WATER DEPARTMENT, PHILADELPHIA, PENNSYLVANIA - 1970 TO 1971

As Structural Design Engineer (June 1970 to Aug 1971), Mr. Ebbeson was responsible for design of
steel and concrete structural elements, preparation of drawings, and checking of designs and drawings.
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P R O C E E D I N G S
DR. WALTER J. ARABASZ,

having first been duly sworn to tell the truth,
was examined and testified as follows:

EXAMINATION
BY MR. GAUKLER:

Q. Would you please state your full name for
the record, Dr. Arabasz.

A. Yes. My name is Walter Joseph Arabasz.
Q. Dr. Arabasz, my name is Paul Gaukler and I

represent Private Fuel Storage in the licensing
proceeding for the Private Fuel Storage facility on
Skull Valley Indian Reservation. You were deposed last
fall, correct --

A. Correct.
Q. -- in the matter, and so you know the

general process by which a deposition proceeds,
correct?

A. Yes.
Q. I'll be asking you a series of questions to

which you will answer. If at any point in time you do
not understand one of my questions, will you ask me to
clarify the question?

A. Yes.
Q. Has there been any change in your employment

I Examination by Mr. Gaukler
Examination by Mr. Turk
Examination by Ms. Nakahara
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status since the deposition that was held in this case
last October?

A. No.
Q. You're still employed as a research

professor at University of Utah and the director of the
University of Utah seismograph stations?

A. Correct.
Q. Since your last deposition in October of

last year, have you done any additional work for the
State of Utah with respect to the Private Fuel Storage
matter?

A. Yes. The date of the deposition, as I
recall, was in October of 2000, so subsequent to that
there would have been legal documents filed by the
state, I believe. One the motion for revising the
basis of Contention L, and subsequently a review of
updated documents and amendments from the applicant and
so on that have been given to the state as they relate
to the Contention L over the exemption request. And
then in the current discovery involving the applicant,
the NRC staff, and the State of Utah.

Q. Have you done any work for the State of Utah
other than the work you've done on Contention L since
your last deposition?

A. Not other than my usual performance as a
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and sufficiently protective in its implications for
design.

Q. What has been your role with respect to Part
B of Utah Contention L supporting the state on its
contention?

A. In the state's motion to admit the
modification of Contention L, I signed an affidavit for
some of the items, and those items carry through in the
items specified by the Board as relevant to the current
litigation.

MR. GAUKLER: I'd like to have marked as
Exhibit 10 a document dated November 9, 2000, State of
Utah's Request for Admission of Late-Filed Modification
to Basis 2 of Contention Utah L.

(Exhibit 10 marked.)
Q. (BY MR. GAUKLER) Is this the document that

you were referring to in your previous answer?
A. Yes.
Q. And your declaration is Exhibit 1 to this

document that you were referring to?
A. That's correct.
Q. What have you been asked to do specifically

with respect to Utah Contention L, Part B by the state?
A. To prepare for this deposition and to assist

in the discovery process, which has involved discovery
4-------
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state funded or partially funded seismologist.

Q. Nothing related to the Private Fuel Storage
facility?

A. Correct.
Q. Let me show you what's been marked as

Exhibit 1 in this round of depositions. This is a
Memorandum and Order of the Atomic Safety and Licensing
Board concerning the requesting joint scheduling report
and delineating Contention Utah L, and the order is
dated June 15, 2001. I would ask you to turn to page 2
and 3 and ask if you are familiar there with Contention
Utah L as set forth by the Licensing Board.

A. Yes, I am.
Q. Do you understand that this series of

discovery and depositions concerns Part B of Utah
Contention L as set forth in this exhibit?

A. Yes.
Q. What is your understanding of Part B of Utah

Contention L? What's the general issue, as far as you
see it?

A. As framed by the certification to the
Commission by the Board and as articulated by the
Commission, it's my understanding that the chief issues
are to determine whether a 2,000-year return period
requested in PFS's exemption is adequately conservative
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8
on the state by PFS, and most recently discovery on the
state by NRC staff, and in turn formulating or
assisting in formulating discovery questions,
interrogatories, requests for admission in turn on the
discovery on the applicant and discovery on the staff.

Q. And did you also assist in the preparation
of the Request for Admission which has been marked as
Exhibit 10?

A. I was confused by the term "request for
admission."

Q. Right.
A. Request for admission by the Board or the

Commission as opposed to request for admission in the
discovery process?

Q. Right, correct.
A. Yes, I was involved.
Q. Now, you said that in addition to preparing

or assisting with this document here, Exhibit 10, you
assisted with the state's responses to discovery
propounded by the applicant?

A. Correct.
Q. And I'd like to show you what's been marked

as Exhibit 3 in this proceeding, which is State of
Utah's Objections and Responses to Applicant's Seventh
Set of Formal Discovery Requests to Intervenor State of

CitiCourt, LLC
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9
Utah. Is that the document that you were referring to?

A. Correct.
Q. What was your role in assisting in a

response to this document?
A. As identified in my declaration, my

involvement related to Requests for Admission Nos. 1
and 2 and Interrogatories Nos. 1 through 4a and 5
through B.

Q. And what was your role with respect to those
discovery responses?

A. The formulation of the text was done in
draft form in coordination with the state's attorney.

Q. And you were responsible for the
truthfulness and accuracy of the responses for those
discovery requests?

A. Correct. I understood by my signing the
declaration that I was making that affirmation.

Q. What other documents other than what's been
marked as Exhibit 3 and Exhibit 10 that we've
previously discussed have you played a role in
preparing with respect to this contention?

A. Through the whole process?
Q. Only with respect to this contention

asserting the modification of -- the correct standard,
so to speak, for the return period earthquake to be
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any calculations.
Q. Do you have any of those scribblings or

calculations you've done, or not? Do you have them, or
just been tossed or --

A. Not that I can remember.
Q. Have you conducted any tests or taken any

samples or done any independent examination of the PFS
site and its surrounding areas in connection with the
matters raised in Part B of Utah L?

A. Let me pause for a moment --
Q. Okay.
A. -- and clarify. When you refer to

"scribblings," as one reads material, it's common
practice to take reading notes, and it would be my
understanding that basically my reading notes would be
protected by attorney-client privilege. But that's my
understanding.

Q. Okay.
A. I'll ask you to restate the last question.

MR. GAUKLER: Will you repeat the question,
please?

THE REPORTER: "Have you conducted any tests
or taken any samples or done any independent
examination of the PFS site and its surrounding areas
in connection with the matters raised in Part B of Utah

PAGE 10
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applied for the PFSF facility.
A. To the best of my memory, there would have

been the document identified as Exhibit 10, and there
was an earlier version of the state's request that was
denied at an earlier period. So this was, to my
understanding, the resubmission, slightly modified, of
an earlier request for admission of a modification to
Basis 2 of Contention Utah L.

And then the -- I'm trying to sharpen my
total recall, but there would have been responses to
formal discovery requests that would have involved my
explicit declaration; and then discovery by the state
on either the applicant or the staff, I would not be
identified by explicit declaration, but I was asked to
contribute.

Q. Have you performed any calculations or
analysis other than what appears in these two exhibits
here and the previous requests by the state for the
admission of this contention with respect to the
contention?

A. In the material calculation, no. I in
reading documents just made crude estimations to
evaluate the information that I was reading; but
understanding the kinds of questioning that I might be
subjected to in a legal proceeding, no, I have not made
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THE WITNESS: No.
Q. (BY MR. GAUKLER) What documents have you

reviewed with respect to Part B of Utah Contention L?
That would -- I assume would be the exemption request
itself, the NRC's action on the exemption request and
Safety Evaluation Report. You would have reviewed
those two documents, correct?

A. Correct. The categories would basically
fall under discovery, the documents involved I believe
probably since September 2001 to date; and the basic
legal issues, the state's requests identified as
Exhibit 10, the subsequent certification by the Board
to the Commission, and then the Commission's Memorandum
and Order in June of 2001, the Board's Memorandum and
Order identified as Exhibit No. 1; and then documents
related to the exemption, the exemption request and
accompanying amendments, the rulemaking plan, the
modified rulemaking plan dated September 2001.

And then documents that I have cited in
my -- in documents involving my declaration, such as
DOE Standard 1020-94 I've briefly reviewed. A revision
of Standard 1020 released by DOE in August of 2001,
revised DOE Standard 1020-2001. And in reviewing
either PFS's exemption request and/or NRC regulatory
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documents such as the rulemaking plan, in turn there
were cited references that I followed up on, including
the Yucca Mountain Topical Report, YN/TR-003-NP, which
relates to the pre-closure guidelines for Yucca
Mountain.

Q. Is that the report that's often referred to
as Topical Report No. 2?

A. It's identified as 003, but it may have that
reference. I'm not certain.

Q. But anyway, the subject matter of that
report is what, again?

A. The pre-closure guidelines for seismic
design at Yucca Mountain. And I think those are the --
excuse me. And then also materials relating to the
TMI-2 exemption.

Q. Beyond the actual exemption request, or
beyond the actual exemption granted by the NRC with
respect to the TMI, what other documents did you review
related to the TMI exemption request?

A. The report prepared for the NRC by Chen and
Chowdhury dated 1998, I believe. And also a document
prepared by the NRC which was a transcription of the
public meeting on July 31st, 2001 relating to what's
generally called the TMI-2 case study or exemption case
study.
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which was the host site for the TMI-2 or the INEEL
ISFSI, the Idaho National Engineering and Environmental
Laboratory.

Q. And the transcription of the public meeting
concerning the TMI exemption, what significance do you
find in that document, if any?

A. One of the attendees at the public meeting
was a Stephen McDuffie, M-c-D-u-f-f-i-e, identified on
the TMI-2 exemption as the NRC staff contact. In the
transcript Mr. McDuffie identifies himself as a former
employer -- excuse me -- a former employee of the NRC
now attending the meeting as a private individual, and
he identifies himself as the person who wrote the
justification for the TMI-2 exemption. And in my
reading of the public transcript, I come away with a
sense that Mr. McDuffie and others in the NRC were
influenced by the, in their judgment, absence of a
credible scenario for an accident at the INEEL ISFSI.

Be also -- excuse me. This judgment that an
accident and an irradiation release was not credible
influenced their willingness to accept DOE's proposal,
which was recognized to be higher than a 2,000-year
return period ground motion.

Mr. McDuffie also notes an observation made
by another attendee at the public meeting that the site

1-
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14
Q. You mentioned a 2001 revision to DOE

Standard 1020. What did that revision concern?
A. Importantly, the revision was made by the

Department of Energy to take into account updated codes
and standards made by industry, and for performance
category 3 the hazard exceedance level for performance
category 3 was changed from 5x10-4 with a return period
of 2,000 years to a new standard of 4x10-4, a return
period of 2500 years.

Q. The TMI report prepared by Chowdhury and
someone else for the NRC dated November of 1998, what's
the significance of that report, as far as you're
concerned?

A. It relates to my understanding of what the
TMI-2 exemption really involved, whether it set a
standard for acceptance of the 2,000-year return
period.

Q. And what does that document show, in your
opinion, in that regard?

A. My reading of the document indicates that
what was approved by the NRC staff was a peak ground
acceleration of 0.36G with an appropriate response
spectrum, which was recognized to be higher, or in
wording 2, envelop the ground motions for a 2,000-year
return period determined from a PSHA at the ICPP site,
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of the INEEL ISFSI was something in the order of 900
square miles, which was material to the radiation dose
at the boundaries; and Mr. McDuffie, if I recall his
wording, basically said that that was not fundamental
in a decision, but that was, quote, "icing on the
cake."

Q. You refer to Mr. McDuffie's -- your
impression of the absence of credible accidents at the
INEEL ISFSI. Do you know whether there was any such
credible accident at the Private Fuel Storage facility
that would result in the release of radioactivity
beyond the accident limits set by the NRC?

A. To frame my deposition, I'd respond this
way, that my area of expertise would relate to the
standards for a design earthquake ground motion, and
these begin to become intertwined with the risk
consequences or the accident scenarios of a cask
tipover and subsequently the consequence of a cask
tipover as it would relate to a radiological exposure.
And I have to demarcate my expertise as not entering
into the area of the credibility of a cask tipover nor
the radiological consequences. I have to leave that to
other state experts.

So to answer your question simply, I do not
have an informed basis for judging what the accident
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probabilities would be, but I do have that general
concern.

Q. And to the extent it was determined that
there was no such credible accident at the Private Fuel
Storage facility, that would place it on the same plane
as the ISFSI at the INEEL facility in terms of risk and
the appropriate level of design-based earthquake to
design to?

A. I'll ask the question to be restated,
please.

Q. I'll restate it. To the extent it is
determined that the PFS similarly does not have a
credible accident for the release of radioactivity
similar to what the NRC determined to be the case with
respect to the facility at INEEL, that would place the
Private Fuel Storage facility on the same level or
playing ground as the INEEL facility in terms of risk
and the appropriate level of design for earthquake
hazards, correct?

A. There were a trail of conditions there. Let
me see if I can parse what you asked.

Q. Sure.
A. The first part, if it were rigorously

established that a probability of a cask failure or the
subsequent or conditional probability of a radiological

PAGE 1 9
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respect to INEEL, correct?

A. Correct.
Q. You mentioned in response to my previous

questions about documents that you reviewed that you
reviewed various documents that were referenced in the
documents that we discussed this morning, such as the
state's responses to applicant's discovery requests.
Some of the documents that you referenced in that
response were the Uniform Building Code and I believe
the International Building Code, correct?

A. Correct.
Q. What are those documents? Will you describe

them to me, please?
A. Originally the applicable guidance for

modeled building codes, at least in Utah -- or the
document would have been the Uniform Building Code in
its latest revision dated 1997. As of January 1, 2000,
model building codes such as the Uniform Building Code,
UBC, were I guess, perhaps the word is "superseded" by
a new document created by the International Code
Council, labeled the International Building Code 2000,
intended to be adopted nationwide as a uniform standard
for model building codes. And the document itself,
referred to as IBC 2000, requires adoption by local
jurisdictions to become effective. And the
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exposure were within some quantified limits of
acceptable risk, then that's where my logic would take
me.

Returning to the INEEL site and exemption, I
guess my point would be that as I examined the
circumstances associated with that exemption, it seems
to me that this judgment or belief of the absence of a
credible accident scenario seemed to me to be
influencing the approval of that exemption. And so as
a scientist, it seems to me that in the case of the PSF
facility that one needs to push that quantification of
risk harder and demonstrate rather than just assert
that there is no credible accident, to really examine
that rigorously.

Q. Do you know how the NRC determined with
respect to INEEL that there was no credible accident?

A. No, I don't. There is text describing or
referring to a radiological risk analysis. I am aware
that the type of cask storage at INEEL differs from
that proposed for the PFS site where there is, to my
understanding, a horizontal cask storage configuration.
And at that point I don't have additional information
to explore.

Q. So you don't know from that point what type
of analysis was done to support the conclusion with
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circumstance here in Utah is that the IBC 2000 will
become effective January 1, 2002.

Q. So the State of Utah has approved or adopted
the use of the IBC 2000 codes and standards?

A. The State of Utah's Uniform Building Code
Commission is on track to have the IBC 2000 become or
to take effect January 1, 2002.

Q. When you say they're on track, what do you
mean by that statement?

A. They have -- to my understanding, they've
gone through a series of meetings, in effect requests
for open comment and review and have passed that stage,
again, to my understanding. And the next step is the
arrival of the calendar date January 1, 2002.

Q. Do they have to take a vote before that
time? What?

A. To my understanding, they have reached an
approval stage already.

Q. They've approved it already?
A. Correct. That's my understanding.
Q. Your understanding is based on what?
A. Questioning to building code officials.

Excuse me -- one building code official and one
structural engineer who, coincidentally, are co-members
of the Utah Seismic Safety Commission. A report was
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made on the status of this code matter at a recent
meeting of the Utah Seismic Safety Commission, and I
specifically asked the question of whether indeed it
was correct that the IBC 2000 would take effect on
January 1, 2002, and I was told that was correct.

Q. And what is the Utah Seismic Safety
Commission?

A. The Utah Seismic Safety Commission is an
advisory board created by the Utah. State Legislature.
It was created in 1994 and consists of 15 members
identified by statute to advise the legislature and
local government on matters relating to seismic safety
in Utah, and also to foster the improvement of seismic
safety in the state.

Q. In response to an earlier question you
referred to International Code Council. Is that
correct?

A. Yes.
Q. And they were the group that developed the

International Building Code; is that correct?
A. They are the group that's identified as the

publishers of the document.
Q. And what is the International Code Council?
A. To my understanding, it is a group

comparable to the probably older International
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Q, Would that be also true for the committee
for Utah -- you referred to the group in Utah that was
going through the approval process for the
International Building Code. Is that same makeup true
for that group?

A. The same general profile, yes,
representative of individuals experienced in the code
matters.

Q. And what was the name of that Utah
committee?

A. The Uniform Building Code Commission.
Q. With whom other than your counsel have you

discussed the issues concerning Part B of Utah L?
A. I mused about this question, expecting you'd

ask it. So I thought to myself, okay, let me have an
examination of conscience and see what I can resurrect.
What I resurrected was a conversation probably at least
a year ago. I can't remember. It was a casual
conversation with Dr. Norman Abrahamsen, who at various
times has had an affiliation with Pacific Gas and
Electric in San Francisco and, to my understanding,
working chiefly as a private consultant in earthquake
hazard analysis and ground motion modeling.

And it was a stand-up conversation at a
national meeting, very brief. And I was just musing
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Conference of Building Officials that performs the
practical and administrative function of code
formulation and publication.

Q. What's the training and background of people
that would be members of this International Code
Council?

A. Okay. This is getting beyond my realm of
direct understanding, but it would be basically a
standards group recognized by the building and design
industry as the acknowledged code standard development
and promulgation group.

Q. So it would be people that would have
backgrounds in the building and designs of structures
such as structural engineers, civil engineers, that
type?

A. Yes. To the extent that model building
codes comprehensively include not only structural
design but also mechanical systems, everything relating
to the design of the structure and its mechanical
systems would somewhere be encompassed.

Q. So to my list of civil instruction, you
would add mechanical engineers, for example, and maybe
some other professionals, then?

A. Correct. And experts in fire safety,
plumbing, and so on.
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and asked him the question of whether he was aware of
any concern at ISFSI sites for cask tipover, and he
replied briefly, and what I gathered, and didn't gather
fully his reply, but he referred to a six-pack
configuration and just gave me brief information to
believe that in ISFSI design, dry cask ISFSI design,
that there indeed was a concern somewhere in the
industry for cask tipover to the extent that
configurations were being considered for bracing in
what he referred to again as a six-pack configuration
and tiedown because of the concern for cask tipover.

At a point when I needed access to the
earlier Uniform Building Code for the 1997 version, I
went to the office of Dr. Lawrence Reavley, chair of
the Department of Civil Engineering at the University
of Utah, and borrowed his copy and told him of the need
for information just to check on the details relating
to the maximum considered earthquake, or just the
design earthquake in the Uniform Building Code, and he
alerted me to the provisions in the IBC 2000 for moving
towards a maximum considered earthquake of 2,500 years
and probability of exceedance of 2 percent in 50 years,
which would roughly be equivalent to a 2,500-year
ground motion.

In July 2001 I was involved in reviewing a
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monograph for Dr. Robin McGuire, M-c-G-u-i-r-e,
president of Risk Engineering; and at the end of
extensive effort reviewing his document for him, he
just nonchalantly said, "How can I repay you?" And it
occurred to me that at a time when the issue of somehow
trying to rationalize the basis for design-basis ground
motion for an ISFSI was being considered in Part B of
Contention L, I said, "Well, later this fall I'd like
to pick your brain on just this idea of what kind of
rational bases can one make for considering an
appropriate return period ground motion."

And he offered that -- or he replied that
coincidentally he was involved in a review of a
document for NRC relating to a consideration of new
standards for dry cask ISFSIs; and then he recognized
that it might be a sensitive matter, and I quickly said
that if it was -- if he judged it inappropriate, not to
send it to me, and I recognized then that there was a
potential conflict here and the matter was not pursued.

And I guess the fourth discussion that I
resurrected in my examination of conscience was a
casual conversation in our lunchroom where a staff
member just inquired what Jim Pechmann and I were
involved in, and we just gave a general reply.

Excuse me. The one additional and last item
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Q. Has counsel been involved in those calls?
A. Yes. To put a fine point on that, I think

probably fair to say at least in any interaction that
I've been involved in, either in a conference call or
an e-mail exchange, counsel has always been involved.

Q. Okay. What did you do to prepare for
today's deposition, generally?

A. If I'm not mistaken, you asked that question
earlier, or at least in terms of documents --

Q. Yeah.
A. -- that I reviewed.
Q. Okay. I don't recall if I did. You had

reviewed certain documents. I think you did describe
certain documents you reviewed for today. Did you do
anything else in preparing for today's deposition?

A. Yes. I revisited a favorite book of mine
called The Way of Chuang Tzu.

Q. And what's that book and why did you visit
it?

A. It's a book of poetry written by a Taoist
Chinese philosopher, and just a centering exercise.

Q. Not a bad idea. I do the same thing. Now,
you are aware that you've been named by the State of
Utah as an expert who will testify with respect to Utah
L, Part B?
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that I can honestly recall other than interactions with
state counsel was a question from the Utah Seismic
Safety Commission at a meeting asking would I speak to
the issue of the Skull Valley proceedings, and I said
that I was involved in legal proceedings, that it was a
sensitive matter, that I preferred not to. I was
pressed to give a very general description of more than
what's reported in the local papers, and just my
philosophical perspective on what I perceived was
happening.

Q. Have you had discussions with the other
state experts on this part of the Utah L --
Dr. Resnikoff, Dr. Bartlett, Dr. Ostadan?

A. There have been e-mail exchanges and a few
conference calls, actually quite fragmentary in that
each of the experts responsible for dealing with parts
of the problem so that when there would be an occasion
of, for example, in discovery of formulating requests
for admission or interrogatories or replying to
discovery on the state, just a simple attempt to
coordinate.

Q. So nothing more than just coordination of
your roles in handling the matter?

A. For the most part. Some basic strategizing,
but I'd describe it as fragmentary.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

PAGE 28
28

A. Correct.
Q. And what do you expect the general nature or

topics of your testimony to be?
A. They would relate chiefly to the relevant

items identified in Exhibit No. 1 by the board, and
perhaps with some expansion into areas of questioning
or requests for admission or interrogatories on the
staffing and the applicant related to the same matters.

Q. Now, looking at the specific subparts that
the Board has in Utah L, Part B, there is the first
paragraph which sets forth the general nature of the
claim put forth by the state that begins with
"relative" and ends with the words "in that." You'll
be testifying generally about that paragraph?

A. To the exclusion of radiological
considerations.

Q.
let's call
respect to
Exhibit 3?

A.
your first
to B1.

Q.
A.

Then with respect to item 1 after that,
that Basis 1, would you be testifying with
what's identified as item 1 on page 2 of

Excuse me. I may have been confused. In
question I assumed that you were referring

Okay.
So let me revisit your last question.
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Q. Okay. My first question was just the

introductory paragraph for Utah B, before you get to
any of the numbered item under that introductory
paragraph.

A. Correct, yes.
Q. You'll testify with respect to that?

MS. NAKAHARA: Just clarify. This is
Exhibit 1, correct?

MR. GAUKLER: Excuse me. Exhibit 1. Sorry
about that. We can go back and change it to Exhibit 1.
Thank you, Connie.

Q. (BY MR. GAUKLER) Then with respect to item
1 under paragraph B, you will be testifying about that
except for radiological dose consequences?

A. Correct.
Q. Item 2 under paragraph B, which concerns

dose limits, will you be testifying concerning that
amount?

A. No.
Q. Item 3 under paragraph B, which concerns the

comparison of earthquakes for different nuclear
facilities and ISFSIs, will you be testifying to that?

A. Yes.
Q. Item 4 under paragraph B, which concerns the

applicability or relevance of DOE Standard 1020-94,
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deposed last October?

A. No.
Q. Could you just please summarize again what

those responsibilities are, very briefly?
A. Yes. As identified in Exhibit L under

Current Position, I'm the research professor of geology
and geophysics and director of the University of Utah
seismograph stations at the University of Utah.

Q. And I take it that on the first page of the
resume, if you go down under General Statement of
Experience, you would describe your expertise generally
as relating to seismology, tectonics, and earthquake
hazard evaluation?

A. Correct.
Q. Could you please identify for me your

professional consulting and publications that would be
most relevant to the issues that we're discussing, Utah
L, Part B?

A. Yes. Under Professional Consulting, most
relevant would begin with items 10 and 11. I have
direct involvement in the process for evaluating
probabilistic seismic hazard analysis in the central
and eastern U.S. under the major project sponsored by
the Electric Power and Research Institute, EPRI.

Q. That's item No. 10 and item No. 11?
PAGE 32
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A. Correct, yes. Essentially with an in-depth

involvement with probabilistic seismic hazard analysis,
PSHA, it really begins with this mid-1984 period,
continuing into the late 1980's. And item 15,
continuing with involvement with the Lawrence Livermore
National Laboratory methodology for PSHA, in this case
an application to the New Production Reactor Project at
the INEL, as it was then labeled, site.

Continuing into the 1990's, begin with a
series of involvements at Yucca Mountain. Beginning
with item No. 17, a member of a peer review group for
the early site suitability evaluation at Yucca
Mountain.

Continuing with items 18, 20, 23, 25, 28,
extended involvement in the assessment of vibratory
ground motion hazard and fault displacement hazard at
Yucca Mountain. And also intermixed items such as item
No. 19, involvement in a PSEA study for Rocky Flats
conducted by Risk Engineering, and other miscellaneous
consulting essentially since the mid 80's to date in
one form or another. To the extent this consulting
involved a seismic hazard evaluation, almost invariably
it involved PSHA. In my predominant area of expertise,
it would have related to seismic source
characterization as explained in my last deposition.
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will you be testifying to that?

A. Yes.
Q. Item 5 under Utah L, Part B, which concerns

the INEEL exemption, will you be testifying concerning
that?

A. Yes.
Q. And item 6 under Utah L, Part B concerning

codes for building construction and highway bridges and
the period of operation of the Private Fuel Storage
facility, will you be testifying to that?

A. Yes.
Q. I'd like to have marked as Exhibit 11 a copy

of your resume.
(Exhibit 11 marked.)

Do you recognize what's been marked as
Exhibit 11?

A. Yes.
Q. Is that an accurate summary of your

educational and professional background and expertise?
A. Yes, it is.
Q. Are there any updates that should be made to

it that would be of relevance here?
A. No. It's up to date.
Q. Has there been any change in your

professional job responsibilities since you were
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Also not identified on the first page of
Exhibit 11 under my involvement in national committees,
from 1992 to 1996 I was a member of the National
Research Council's panel on seismic hazard evaluation,
and one of the chief tasks of that panel was to review
recommendations for probabilistic seismic hazard
analysis formulated by a group called the Senior
Seismic Hazard Advisory Committee, of which Dr. Cornell
was a member, for a document prepared for the Nuclear
Regulatory Commission, for the Department of Energy,
and for the EPRI to establish the bases for an
appropriate PSHA, particularly as relating to
quantifying uncertainty and eliciting expert opinion.

And I've taught occasional courses in the
late 1980's and early 90's at the University of Utah on
aspects and methods of seismic hazard evaluation.

Q. Now, this committee that you were
referencing 1992 to 1996 --

A. Yes.
Q. -- did that involve a discussion or analysis

of the appropriate return period to use for probability
seismic hazard analysis?

A. No. To the best of my memory, most of the
matter of consideration related to methodology rather
than to standards.
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probabilistic seismic hazard analysis, so that Standard
1020 would just be a given as part of the framework,
but it really wasn't the subject of considerations to
date.

MR. TURK: That was Exhibit 30 that you're
talking about?

THE WITNESS: Correct.
Q. (BY MR. GAUKLER) I think you mentioned 20,

but you meant to say 30, correct?
A. That's correct.
Q. What standard does the U.S. Bureau of

Reclamation use with respect to dams and the various
works that you've done with respect to the Bureau?

A. The Bureau has had a policy with high hazard
dams of adopting an extremely conservative standard,
basically a deterministic standard.

I
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Q.
ask you
is most
L, Part

A.
Q.
A.
Q-

Going to your publications, I would again
the same question, what's most relevant -- what
relevant to the issues being considered in Utah
B?

McGuire and Arabasz, 1990.
Which one -- these aren't numbered.
I'm sorry. On page 2, the sixth item.
Okay.

A. Let's see. The last item on page 5, Youngs
PAGE 34
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Q. Of the various consulting jobs that you've

identified for me, are there any that particularly
relate to standards for the probability -- for your
probability seismic hazard analysis as opposed to the
methodology?

A. The consulting for the U.S. Bureau of
Reclamation generally would insofar as that the
standards adopted by the U.S. Bureau of Reclamation for
high hazard dams would be involved.

Q. What item is that on the resume?
A. Items 12, 13, 16, 21, 31. And item 30, my

involvement on a laboratory seismic review committee
for Los Alamos National Lab would be relevant insofar
as DOE standards apply for the Los Alamos site.

Q. What DOE status standards would apply to Los
Alamos?

A. Generally DOE Standard 1020.
Q. And 1020 has various performance categories

and structures and facilities, correct?
A. That's correct.
Q. And what performance categories were

applicable for Los Alamos?
A. My performance on item 20 to date has

involved a review chiefly of the seismic source
characterization of the site and existing documents on
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and others, including myself, Probabilistic Fault
Displacement Hazard Analysis.

Q. Any others?
A. No, I guess by way of direct publication,

not explicitly. Most of the experience and relevance
would relate to the consulting experience.

Q. Generally what does the last article you
mentioned, Youngs and others, concern as it relates to
Utah L, Part B? The last one on page 5.

A. Let's see. It's one of companion papers
that summarize the results of an evaluation on
vibratory and fault displacement hazard at Yucca
Mountain on paper published by the principals in the
project, Carl Stepp I believe was the first, that
chiefly summarizes the methodology for vibratory
hazard. This one summarizes the methodology for
specifically fault displacement hazard, and the Yucca
Mountain exercise in general involves the standards
applicable to Yucca Mountain.

Q. Does this document directly discuss the
applicable standards that should be applied at Yucca
Mountain?

A. They rely on other regulatory documents,
either under NRC or under the Department of Energy.

Q. Going back to the document you cited on page
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2. That's item 6. Will you describe for me the
relevance of that document as you see it with respect
to UtahL, Part B?

A. I'd characterize the general relevance to
PSHA and not related specifically to the choice of a
specific standard.

MR. GAUKLER: Connie, I would request copies
of those two documents that Dr. Arabasz identified. I
could file a formal request, or we can just do it
informally.

MS. NAKAHARA: Okay.
MR. TURK: Connie, as a continuing request,

whatever documents you produce to PFS, could you please
get a copy for us?

MS. NAKAHARA: Yes.
MR. TURK: And I won't keep asking that.
MR. GAUKLER: Shall we take a break? We've

been going more than an hour.
(Recess from 10:31 to 10:55 a.m.)
Q. (BY MR. GAUKLER) And you worked for Yucca

Mountain as a member of the expert team for seismic
source characterization?

A. Yes.
Q. Did your work for Yucca Mountain involve

setting an appropriate standard for return period
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information.
Q. Do you know why they chose that particular

standard for the I-15 project in which you were
involved?

A. I think because of the general recognition
among engineers of what was happening nationally with
the International Building Code process, and I think
also reflected in DOE revised Standard 1020-2001, that
the consensus among engineers for considering, in the
case of ordinary building construction, at least, a
return period ground motion of at least 2,500 years anc
uniformly across the United States.

Q. Is that for all ordinary construction or
just the central facilities of 2,500?

A. The standard applies to all construction
that's subject to seismic considerations, and then
there is a gradation. The building code involves a
sequence of tables and factors that all come together
into the final design motion. And the maximum
considered peak ground acceleration, or the maximum
considered acceleration response spectrum is for a
2,500-year return period.

In the process of applying the standard, I
believe that two-thirds, a value of two-thirds of this
maximum considered value is taken; and then depending
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earthquake to use for design of Yucca Mountain?

A. No.
Q. You referenced in your interrogatory

responses the work with respect to Interstate 15, the
highway project. Would you tell me briefly what that
work is?

A. Yes. What was referenced was a published
document that cited the 2 percent in 50 years or the
2,500-year return period standard, and my involvement
in that issue was as part of an advisory committee to
the Utah Department of Transportation for a review of a
PSHA or approving design standards for the I-15 highway
reconstruction.

Q. And the design standard was -- what was that
again?

A. A 2 percent probability of exceedance in 50
years, or that equates to a roughly 2,500-year return
period ground motion.

Q. Is that standard used for highway bridges
throughout Utah or just in the I-15 area that you were
expanding on?

A. The focus in that project was the I-15
highway reconstruction. And what the policy of the
Utah Department of Transportation is now in the
aftermath of that process, I'm not -- I don't have
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on the importance of the building, either its function
or occupancy, that then importance factors are attached
which then raise again the design ground motion.

Q. The document where the standard used for
Interstate 15 that you rely upon, is that the document
set forth in footnote 2 on page 19 of Exhibit 3?

A. Correct.
MR. GAUKLER: Connie, we would request a

copy of that document.
MS. NAKAHARA: Can you say that again? Page

what?
MR. GAUKLER: Page 19 -- footnote 2, page 19

of Exhibit 3.
Q. (BY MR. GAUKLER) Other than your

involvement with the I-15 project, have you been
involved in any other projects concerning the
establishments of codes and standards for construction
of -- design and construction of structures?

A. No.
Q. Dr. Arabasz, I'd like to go back to Exhibit

1, which is the -- has the contention set forth in the
Licensing Board's order. Now, in Utah L, Part B, the
basic position taken by the state is that with respect
to PFS's request for an exemption to allow use of the
PSHA, PFS should be required to use a PSHA of 10,000
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years, the existing deterministic requirements, or,
alternatively, use a return period significantly
greater than 2,000 years. That's essentially the
state's position, correct?

A. Correct.
Q. When you say alternatively use a return

period greater than 2,000 years, do you have any
particular return period in mind or not?

A. The statement then continues, "in that,"
then continuing with the following items. I recall
your asking this same question in my earlier
deposition, and what I deferred to was the regulatory
process of establishing a standard. The commission in
its memorandum and order of I believe 2/14/2001
recognized that the state in effect has taken issue
with the staff's reasoning rather than with PFS's
arguments put forward in the legal process per se. And
what evolves is that statements and positions either
taken by the NRC and/or evolving in a fluid way make it
difficult to establish, at least from my advice to the
state, on what the standard precisely should be.

I guess a fundamental issue that arises from
my reading of the relevant documentation pertaining to
this issue is concern about a risk goal or a
quantified -- as in the framework of DOE Standard 1020,
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available in Chen and Chowdhury 1998, it would appear
to me that the return period ground motion that was in
fact approved approaches a 4,000-year return period
ground motion.

And also, as I explained in my last
deposition, in an honest attempt to understand what
regulations apply, my understanding of the rulemaking
plan in its allowance for either a 1,000 or a
10,000-year return period ground motion absent some
other determination by the NRC seemed to be the
requisite standard.

Q. You mentioned several things, and we'll go
over them in turn. Let me first ask you just what your
understanding is of the current regulatory scheme for
any independent spent fuel storage facilities with
respect to seismic design and nuclear power plants in
general. Part 72 as it's currently written for seismic
design of independent spent fuel storage facilities
currently provides for a deterministic method, correct?

A. Correct.
Q. And it's true that the NRC -- and it refers

to the deterministic method that the NRC used to use
with respect to nuclear power plants, correct?

A. Correct.
Q. It's also true that the NRC has changed its
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a seismic performance goal that's fundamentally linked
to the hazard exceedance probability. And in my mind,
it makes little sense in a, quote, risk-informed
approach just to simply focus on a number for the
hazard exceedance probability independent of other
considerations.

Q. So your position would be that you would
need to link the seismic exceedance probability, such
as a 2,000-year return period or 5,000-year return
period earthquake, along with some type of performance
goal? Is that how I understand your answer?

A. That's correct.
Q. As is done in DOE 1020?
A. Correct. And then also my concern that

positions taken that -- let's say in the case of the
TMI-2 exemption that a precedent has been established
for the 2,000-year return period. I just fail in
honest understanding to understand how that assertion
can be made when what was approved was in fact a higher
ground motion. And for example, the 0.36g 2000 --
excuse me. The 0.36 peak ground acceleration with an
appropriate response spectrum that was approved for the
INEEL ISFSI can be shown to correspond to a return
period higher than a 2,000-year return period ground
motion; and in my reading notes and in looking at data
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requirements for seismic design of new nuclear power
plants,

A.
Q.

seismic
plants,

A.
Q.

Are you

correct?
Correct.
And they have adopted a PSHA, probability

hazard analysis, approach for new nuclear power
correct?

As an allowable option, in my understanding.
And the use of a PSHA -- well, strike that.

aware generally that the NRC is moving towards
risk-informed regulation?

A. Yes, I am.
Q. And use of a PSHA would be in accordance

with the NRC's movement toward a risk-informed
regulation?

A. Correct.
Q. Isn't one of the advantages of using a PSHA

analysis for earthquakes as opposed to a deterministic
analysis that you're better able to incorporate risk
and uncertainty into your analysis?

A. Correct.
Q. How would you generally describe these

advantages in practical terms? Why -- I take it you
would favor the use of a PSHA generally as opposed to a
deterministic method?

A. I recall in my last deposition saying that
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yes, because of my involvement in the evolution of PSHA
that I understand its benefits and agree to them.

Q. Therefore, as far as this contention is
concerned, the issue as far as you're concerned is what
the level of the return period should be for picking
the design level for ISFSIs with respect to a PSHA
analysis?

A. Yes. I think simply put, it would be
pinning down what are to be the applicable regulations
and standards.

Q. Insofar as use of the probability seismic
hazard analysis approach would be?

A. Correct.
Q. Now, you referred to the rulemaking plan,

and that is referenced in item 1 under Part B of Utah
L.

A. Correct.
Q. And the rulemaking plan that you're

referencing there is set forth in a SECY paper 98-126
dated June 4, 1998?

A. Correct.
Q. And what is your understanding of divisions

of the June 1998 rulemaking plan in terms of what are
provided for?

A. That's in -- first, that the staff presented
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with.

Q. And whether that represented radiological
requirements for normal operation or accident
conditions, would that affect your evaluation of
whether a component should be category 1 or category 2?

A. I guess basically I don't have an opinion
what I -- the position I find myself is pointed to what
appears to be an applicable guideline or regulation and
accepting it at its face value.

Q. So you don't have the expertise to go beyond
it in that respect, at least, in terms of radiological
doses?

A. Correct.
Q. You talk about this as being a guideline of

regulation. Isn't SECY 98-126 only a proposed -- a
rulemaking plan for a proposed regulation?

A. As described, correct. And I guess this is
one of my frustrations in advising the state is to
understand what has any force of law and what is a
moving target in terms of guideline, evolving guideline
and so on.

Q. And would you understand that a proposed
rulemaking would not have the force of regulation?

A. As explained by the Commission in its
Memorandum and Order, yes, I read language to that
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options to the Commission with the preferred option
being option 3, recognizing that the staff had earlier
accepted, in my understanding, a graded approach for --
I believe it was for surface facilities at Yucca
Mountain, design basis ground motions that were
relating to frequency categories, frequency categories
relating to earlier language in 10 CFR 60 rulemaking
where a design-basis event had been described in
qualitative terms in NRC language and then translated
into quantitative terms in Yucca Mountain Topical
Report 2, allowing for a frequency category 1 event
with a design-basis motion of lxlO-3 or 1,000-year
return period if certain radiological constraints could
be met, and otherwise allowance for a frequency
category 2 design-basis event of ground motion with a
return period of 10,000 years.

Q. And the radiological requirements referenced
in the rule are those set forth in Regulation
72.104(a)?

A. As cited, correct.
Q. And do you know whether these limits

represent the limits for normal operation or accident
conditions?

A. That is getting into an area that I haven't
pursued, setting that aside for other experts to deal
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effect.

Q. And therefore, why is the failure to follow
the June 1998 rulemaking plan a deficiency or defect,
in your opinion, so it's not a binding requirement?

A. The issue in my mind would be arbitrariness
in terms of a selected standard. And I believe in --
let me refer briefly to Exhibit No. 3 to see if I can
find the relevant statement I made before.

I'd refer to Exhibit 10, page 7, item B
where I've described reasoning deduced to support a
2000-year return period as, in my judgment, ad hoc and
either flawed or not compelling.

Q. Now, you're aware that the NRC staff has --
strike that. Have you ever been involved in NRC
proposed rulemaking in the past? Do you have any
experience in that respect?

A. No, I don't.
Q. Are you aware that the NRC staff has

proposed to the Commission in September 2001 a
modification of the rulemaking plan?

A. Yes, I am.
Q. And have you had a chance to review the

staff's proposed modification?
A. Yes, with particular attention to the

rationale offered for the 2000-year return period.

CitiCourt, LLC
801.532.3441



In the Matter of Private Fuel Storage
Dr. Walter J. Arabasz * October 31, 2001

SHEET 7 PAGE 49

49
Q. I'd like to introduce that as Exhibit 12.
(Exhibit 12 marked.)

Is this the NRC staff's proposed
modification to the rulemaking plan?

A. It is.
Q. And how does this SECY 01-0178 differ from

that set forth in the June 1998 SECY?
A. It adds an option 4, which allows for -- or

rather prescribes a single frequency category with a
return period ground motion of 2,000 years, intended to
supposedly simplify the licensing procedure for a dry
cask ISFSI.

Q. That is similar to the return period that is
provided for by the PFS exemption?

A. That's correct.
Q. And this new option, is this new option the

option recommended by the staff for the proposed
rulemaking plan that follows?

A. From my recollection of the reading,
correct.

Q. And if this were adopted by the Commission,
this would basically eliminate any inconsistency
between the rulemaking plan and the PFS exemption; is
that correct?

A. Correct.
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is taken that an appropriate standard is a total
probability of exceedance over the operational period
of a facility, and it's noted at Yucca Mountain that
for a hazard exceedance probability of lxl0-4 and for
an operational period of 100 years, the total
probability of exceedance would be .01 or lx10-2.

Q. That's the second bullet on page 7?
A. Correct. Now, if the PFS were awarded the

exemption for a facility with an admitted operational
period of 40 years, it would not meet the standard.
Referring --

Q. What --
A. If I may continue.
Q. I had a question on this standard.
A. Okay, please.
Q. Go on, continue and we'll come back to it.
A. No, we'll take it one at a time. That will

be --
Q. Easier for you, okay. Talking about

one, you talk about inconsistency with what the
staff said in the second bullet and the Private
Storage facility. Do you have an opinion as to
risks should be expressed on an annual basis or
total life of a facility?

A. I have an opinion. I'd defer it to

this
NRC
Fuel
whether
the
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Q. In your opinion, how does the rulemaking

plan in SECY 01-0178 differ from SECY-98-126? I guess
my question is, in your view is this recommendation or
this new rulemaking plan better or worse than what had
been proposed in June 1998?

A. Some of the logic is worse.
Q. In what respect do you say some of the logic

is worse?
A. I refer to the rationale. Let me clarify.

When I say some of the logic is worse, hypothetically,
if this were adopted, I personally would walk away
shaking my head that this were not fully well founded
and thought through. And that would be I think needing
revision in the short term.

Q. And what's the basis for that belief?
A. If I look at the second bullet on page 7,

again speaking to Exhibit 12, there is a --
Q. Now, there's two page 7's. There's an

attachment to the SECY and there's -- there's the SECY
itself and there's an attachment called the Modified
Rulemaking Plan.

A. Correct. I'm speaking to the main modified
rulemaking plan.

Q. That's the attachment to the SECY, right?
A. If that's the structure, yes. The position
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probability experts, but it would seem to me that the
total life of the facility must be important in a risk
consideration.

Q. Now, you say you would defer this to the
probability expert such as -- what type of
professional, or who do you call the probability
expert?

A. I would defer it to a person with the
experience of Professor Cornell in this regard. To do
otherwise would be a fatal mistake.

Q. Going back to the second point we were
talking about, your area of disagreement.

A. Okay. If you look at -- let's see. The
last bullet on page 8, again, the main body of the
modified rulemaking plan, making a reference to DOE
Standard 1020.

Q. This is the last bullet on page --
A. Correct. To set as a standard 5x10-4 or a

return period of 2,000 years linked DOE Standard 1020
at a time that Standard 1020 is being or has been
revised and is in the process of -- considered approval
with a standard of 4x10-4 would seem to me to be an
inconsistency that would have to be corrected.

Q. You said in the process of approval?
A. On August 22nd, if I recall the release date
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correctly, what is identified as revised standard DOE
1020-2001 was released for review and comment. So I
understand that this is not a formally approved
standard until that process is completed.

Q. Are you aware that the DOE standard couples
probability exceedance level with some type of
performance objective?

A. Yes, I am.
Q. In fact, you said you thought that was a

proper way to approach an issue.
A. Correct, yes.
Q. And the performance objective for category 3

facilities, which would be under five times -- the
probability of exceedance would be 5x10-4 under DOE
standard 1998 and 4x10-4 under the revised proposed
standard, correct?

A. The old standard would be 1994.
Q. Oh, excuse me.
A. That's correct.
Q. Do you know if the performance objective for

category 3 facilities changed, is proposed to be
changed in the revised DOE standard?

A. It remains the same at lxlO-4.
Q. So the performance objective for category 3

is the same regardless of which DOE standard you would

55
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A. On page 7 in the same place, the first
bullet again refers to the INEEL exemption and the
appearance of a precedent that had been established in
approving the 2,000-year return period for the INEEL
ISFSI. And I'll refer to earlier statements I made
regarding my belief that what was approved was not a
2,000-year return period ground motion but in fact a
higher motion.

Q. Okay. Any other areas of disagreement with
the logic of the staff set forth in the SECY?

A. Those would be the chief ones that I
identify.

Q. Are there any others that relate to this
option in any respects?

A. Implicit is the issue of a performance goal
as it relates -- let's see if I can find the language.

In the second bullet on page 8 in the same
place there's reference to cask tipover, and that
introduces an issue of tipover probability and
breaching and radiological exposure that I would
have -- that I would defer it to other state experts.
But it is an area of concern to me.

Q. In what respect is it an area of concern?
A. That it's a factor that definitely must be

considered as a companion to use and/or approval of a
_ _
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use?
A. That's correct. And in the NRC language

that I see, I do not see explicit mention of a seismic
performance goal, only consideration of the hazard
exceedance probability part, in other words, the
2,000-year return period, although there are risk
considerations implicit in radiological consequences.

Q. Are you aware of any performance goals
implicit in design standards and other standards for
nuclear grade construction?

A. For nuclear power plants, yes. The lxlO-5
standard, annual probability commonly related to a mean
core, annual probability of a mean core for that year I
believe is one way that that standard is commonly
described.

Q. Go on.
A. And let's see. There also is in Regulatory

Guide 1.165 a reference probability cited as a median
annual probability of lxlO-5.

Q. Is that again just an exceedance probability
and not necessarily tied to performance goal?

A. Correct.
Q. Let's go back to this SECY 0178. Any other

areas of disagreement with the logic or rationale of
the staff as set forth in the SECY?
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specific return period.

Q. Now, that bullet states in the last part of
it that "even if the casks slide or tip over and then
impact other casks or the pad during a seismic event
greater than the proposed design earthquake, the casks
have adequate design margins to ensure that they
maintain their structural integrity to meet the Part 72
exposure limits for radiological protection."

A. I would consider that an assumption that
should legitimately be subject to challenge.

Q. But that's not your area of expertise?
A. Correct.
Q. So you don't have an opinion one way or the

other as to whether that statement is correct or wrong?
A. That's correct.
Q. Anything else with respect to Option 4 as

set forth by the staff on SECY?
A. I believe that covers most of my concerns.
Q. Are there any others that you can think of

at this point in time?
A. At this point, no. I do have the task to

assist in responding to staff's discovery on the state,
and there are issues that could arise that I might
further explore, but at this time those are the
concerns that I have.
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Q. Going back to Exhibit 1, I'd like to go
through and discuss these bases seriatim, basically
discuss the Basis 1 to Part B of Utah L. Now, Basis 2
of Part B of Utah L, we previously identified that as
an area that you will not be testifying to, correct?

A. Correct.
Q. So let's go on to Basis 3 of Utah L, which

concerns the staff reliance on the reduced radiological
hazard of a stand-alone ISFSI as compared to a
commercial nuclear power plant.

In this basis, I take it you are referring
to the staff's rationale for approving the exemption
for the Private Fuel Storage facility set forth in its
Safety Evaluation Report? That's Basis 3.

A. Correct. I need to have the question
restated, please.

Q. I take it that in Basis 3 you are referring
to the staff's rationale, part of the staff's rationale
for approving the Private Fuel Storage exemption, the
rationale being that set forth in the staff's Safety
Evaluation Report?

A. To the Safety Evaluation Report of September
2000. I believe that's the correct reference, yes.

Q. Now, if you'll take a look at -- it would be
Exhibit 10 again, which is the state's request for --
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A. I don't take issue with that, no.
Q. And do you take issue with the second

sentence in that first statement or bullet where it
says, "In its Statement of Consideration accompanying
the rulemaking for 10 CFR Part 72, the NRC recognized
the reduced radiological hazards associated with dry
cask storage facilities and stated that the seismic
design-basis ground motions for these facilities may
not be as high as for commercial nuclear power plants"?
Do you agree with that statement, that the design-basis
ground motions for ISFSIs may not be as high as those
for commercial nuclear power plants, given their
reduced hazards?

A. It seems logical. I don't take great issue
with it, no.

Q. And generally do you agree with the graded
approach in terms of seismic design requirements for
facilities linked to their use or potential hazards?

A. It seems rational and needed, yes.
Q. So therefore I take it that with Basis 3 --

going back to graduated approaches, in fact doesn't the
Uniform Building Code, International Building Code
provide for graduated approaches for seismic design
requirements for structures?

A. Yes, they do.
,
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state's November 9, 2000 request for admission of this
contention. And your declaration, which is attached as
Exhibit 1 to that document, on page 2 refers to the
staff's rationale set forth in the final Safety
Evaluation Report which you have -- I guess which is
appended as Exhibit 3 to this document.

A. Correct.
Q. And do you recognize there the statements

set forth there as the statement set forth by the staff
in the Safety Evaluation Report as support for its
granting of the exemption?

A. Yes, I do.
Q. And I take it that this Basis 3 of the

I contention concerns the first three statements on
Exhibit 3, the first three staff statements on Exhibit
3, assuming the mean annual probability of exceedance
for the PFS facility?

I A. Yes.
Q. Now, you don't -- do you take issue with the

first statement of the NRC of those three, that first
I statement which says that "the radiological hazard

posed by a dry cask storage facility is inherently
3 lower and the facility is less vulnerable to
I earthquake-induced accidents than operating commercial
3 nuclear power plants"?
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Q. And similarly DOE 1020 provides for
graduated design requirements for structures?

A. Correct.
Q. And so your area of this disagreement with

the staff I take it concerns the second statement that
appears on Exhibit 3?

A. That's correct, the second and third.
Q. Second and third, okay. And there the staff

claims that the reference probability for nuclear power
plants as set forth in Reg Guide 1.165 of 1E-5 is
expressed as the median annual probability of
exceedance, and they claim that is the same as the --
as a mean annual probability of exceedance of 1E-4.

A. That's correct.
Q. And you take issue with that statement as

it's applied in the context here with respect to
Private Fuel Storage facility?

A. Yes.
Q. If I understand your position correctly,

it's that the statement that a median of IE-5 is the
same as a mean annual probability of exceedance of 1E-4
is based on plants and experience in the central and
eastern United States?

A. That's correct.
Q. And it's your position that for plants in
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the western United States, there's a different
relationship?

A. In general, yes.
Q. And what's your position in that respect?
A. The position would be agreement with Murphy

et al., 1997, cited in the second statement, and also
with Yucca Mountain Topical Report. I'll refer to it
as Topical Report 2, assuming that YM/TR-003-MP is
Yucca Mountain Topical Report 2. And in both of those
analyses the difference between median and means in the
central and eastern United States compared to western
U.S. sites differs. And according to the terms and my
understanding of Reg Guide 1.165 for sites other than
those in the central and eastern United States, the
selection of a reference probability is either, one, to
use the lxlO-5, or to establish an alternative
reference probability based on risk considerations and
to be reviewed on a case-by-case basis.

So that a priori, the premise that a median
annual probability exceedance of lx10-5 equates to
lx10-4, and that this relationship applies a priori to
the PFS site, I reject that premise.

Q. So you don't reject the premise that for
central and eastern United States plants that a median
of lE-5 equates to a mean of 1E-4. You accept that?
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opinions
median.

6:
would drive the mean to be different from the

Q. Would you agree that the mean better
reflects uncertainty than a median would?

A. Yes, I would.
Q. And why is that?
A. It's widely acknowledged by probability

experts, and again, I dare not disagree.
Q. With Dr. Cornell?
A. Among others.
Q. Among others.
A. The explanation by Leon Reiter in his text I

think sets forth the problem very well.
Q. So basically a mean is more sensitive to

outlyers, and therefore -- and there's more outlyers --
it's more sensitive to outlyers, and therefore that
captures uncertainty in that respect?

A. Right. In Yucca Mountain Topical Report 2
and in Reiter's text, there is an explanation of the
history of why the median was set as the reference
probability in the central and eastern United States.

Q. Is there generally a preference to use a
mean or a median in the expression of standards for
earthquake standards?

A. Well, in the case of Reg Guide 1.165, there
I-
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A. Yes, I do.
Q. Now, that basically means that the mean is

significantly greater for the same probability
exceedance for eastern plants than the mean -- strike
that. Now, for western sites you're claiming that the
mean is not that much different from the median?

A. In general, correct.
Q. Now, what in general is the relationship

between the mean and the median? Is one normally
bigger than the other, or not?

A. It depends.
Q. Depends?
A. The median is that value below which and

above which there are an equal number of observations,
or it's basically the 50th percentile level in a
distribution. The mean is the arithmetic average of
the values.

And as explained, for example, by Leon
Reiter in his 1991 book on earthquake hazard analysis,
the reason that the mean differs significantly from the
median in the central and eastern United States is that
the mean is more sensitive to uplyers, and this was the
circumstance with modeling of -- well, let's see, of
seismic source characterization, basically, in the
central and eastern United States that some expert
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ily was a preference, and that was the outcome of
ocument. I am aware that there are some
.lity experts who would favor a mean-based
ice probability.

What does the Yucca Mountain Topical Report

A. If my memory serves me correctly, they put
forward arguments suggesting that a mean based may be
preferable.

Q. And in fact they use a mean based, don't
they, in the DOE topical report?

A. Correct.
Q. And DOE Standard 1020 uses mean-based

exceedance standards for its risk --
A. That's correct.
Q. -- categories. I'd like to show you what I

believe is the topical report, or part of the topical
report that we've been discussing. I'd like to have
this marked as Exhibit 13.

(Exhibit 13 marked.)
Is this the DOE topical report that we've

been discussing?
A. Correct.
Q. If you look at about the fifth page in, the

bottom of the page it says Topical Report 2.
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A. Okay.
Q. And there it says, even though it's numbered

as No. 3, this is in fact topical report No. 3,
correct?

A. Actually Roman Numeral II.
MR. GAUKLER: Off the record.

(Discussion off the record.)
Q. Now, this topical report you said talks

about why it is that the median was used with respect
to the central and eastern United States plants. Why
was-that done? Do you know?

A. In memory now, I may be confusing Reiter's
explanation from language that I thought was very
similar here. I'd have to explore to find it. But the
gist of it was that the median was providing a more
stable estimator for the central and eastern United
States; but more importantly, when Lawrence Livermore
National Lab deaggregated the PSHA results at plants in
the central and eastern United States, that the median
exceedance probability values tended to correspond more
closely with the controlling earthquake values for it
for those same plants. Or some reasoning like this.

Q. Weren't there two reports, I guess, for the
central and eastern United States, the EPRI report that
you worked on?
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does conclude that a mean of 1E-4 would be an
appropriate design basis for Yucca Mountain waste
handling building?

A. I believe that is correct, yes.
Q. And they equate that IE-4 -- doesn't this

report equate the lE-4 mean value to that -- equivalent
to the exceedance value for recent and operating --
well, current operating -- let me strike that. That's
too complicated. Let me rephrase it.

Doesn't this topical report conclude that
the best estimate for nuclear power plants in terms of
exceedance of a, say, shutdown earthquake across the
entire nation is lE-4, approximately?

A. I don't recall that detail.
Q. Okay, I'd like to have you look at. It

would be section 3.1, and then it would be on page 3 of
7 of section 3.1. And if you'd look at the -- at the
top of the page it says, "For the reasons discussed
next, the DOE plans to use mean rather than median
target annual exceedance probabilities in establishing
design-basis vibratory ground motions." If you'd begin
reading at that point and go through to section 3.1.2.2
to the next page.

A. (Witness reviews document.)
MR. TURK: Can we go off the record a
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A. That's correct.
Q. And that came up with a median of 10-5 for

central and eastern United States plants, correct?
A. Excuse me. The --
Q. EPRI report.
A. Okay, let me trace the lineage here of what

we're referring to. In Reg Guide 1.165 the lx10-5
median annual exceedance probability derives from PSHA
results determined by Lawrence Livermore National Lab.
I think that's correct. And I'm not certain how the
EPRI, the E-P-R-I/PSHA results compared. I assume that
they probably were close, but in memory, I believe
Lawrence Livermore National Lab was the contractor to
NRC, and it would have been the Lawrence Livermore
National Lab results that NRC would have been relying
on.

Q. Do you know how the means of the Lawrence
Livermore results compares to the mean of the EPRI
results?

A. No, I don't have good memory of that.
Q. Do you know if the means of the Lawrence

Livermore report for the plants in the central and
eastern United States were ever reevaluated?

A. I'm not aware.
Q. This topical report, which is Exhibit 13,
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(Discussion off the record.)
THE WITNESS: Can you focus the question on

how you want me to read it, or do you just want me to
read it?

Q. The question is, doesn't DOE conclude that
the mean value for current plants operating in the
United States, current plants in both the western and
eastern parts of the United States, the mean
probability -- mean probability of exceedance is lE-4,
and that 1E-4 is applicable both to western plants and
eastern plants?

A. So in summary, that would represent a
conclusion for DOE decision making that would be
independent of Reg Guide 1.165.

Q. Which is lE-4.
A. Correct.
Q. Well, that's my -- do they conclude that?

Do you agree with that?
A. Let me separate your question from mine.
Q. Okay.
A. To restate my question, after I have read

this and if I understand a DOE position, that this DOE
position has intellectual value and applicability to
DOE decision making but would still be apart from Reg
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Guide 1.165 as it applies.

Q. Well, we'll explore those questions once you
read it, and we'll follow through sequentially.

A. (Witness reads document.) I think I'm
ready.

Q. So let me just kind of go through several
things. First of all, DOE does an analysis for plants
in the western part of the United States, nuclear power
plants, and concludes that the average mean annual
probability of exceeding the safe shutdown earthquake
for plants in the western part of the United States is
2E-4?

A. For the five plants, I believe for the five
plants studied, correct.

Q. Do you know if there's any other plants in
the western part of the United States?

A. I do not pay attention to the inventory.
Q. Okay. Have you reviewed this analysis

before, and do you have any reason to disagree with it?
A. From my memory, what was established here

was that the authors determined an average mean annual
probability of 2x10-4 and concluded that their
benchmark of 1x10-4 by comparison would be conservative
for a facility less risky than a nuclear power plant.

Q. And the benchmark being the 1E-4 would be a

PAGE 71

71
United States their sampling indicates a mean annual
probability of exceeding the safe -- the SSE, the safe
shutdown earthquake at 2x10-4, or a roughly
5,000-year -- a 5,000-year return period.

Okay, now take me to your next step in the
logic.

Q. So therefore, using a mean of 1E-4
approximately represents all the nuclear power plants
in the western, eastern United States?

A. That's a reasonable judgment.
Q. Now, you were talking about -- before about

the relevance of this topical report to Regulatory
Guide 1.165. Does what we just walked through with
respect to this topical report in any way affect your
evaluation of Regulatory Guide 1.165, or, more
importantly, does it in any way affect your evaluation
of the staff's rationale set forth in the Safety
Evaluation Report with respect to those first few
bullets that we talked about in Exhibit 3?

A. When the staff speaks, presumably it speaks
on the basis of its own regulations and guidelines.
And when it makes an assertion that's inconsistent with
its own guidelines, then my judgment is that there's
flawed logic. They reached the conclusion that the
1x10-4 mean a priori was equivalent to the lx10-5
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mean exceedance value?

A. Yes.
Q. And therefore that would provide a logical

basis for DOE to use 1E-4 for a median -- strike that.
This analysis provides a logical basis for DOE to use a
standard of 1E-4 based upon the mean value, Would you
agree with that?

A. For frequency category 2, yes. That's the
benchmark that they're seeking, a hazard exceedance
level for frequency category 2.

Q. And it's also fair to say that based upon
this analysis that a mean exceedance value of 1E-4
approximately applies to nuclear power plants operating
on both the western and as well as the central and
eastern part of the United States?

A. I'm not quite ready to take that logic step
with you. Let me try to step through this
sequentially. For the central and eastern United
States, recognize that a median of 1x10-5 ground motion
is the same as a mean lx10-4.

Q. And you agree that that's a correct
representation for plants in the central and eastern
part of the United States with respect to the mean
value?

A. Correct, yes. Okay. Now, in the western
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median at the PFS site.

Q. That's what you take issue with?
A. Yes. Without, at least under the terms of

Reg Guide 1.165, an analysis based on risk
considerations and review on a case-by-case basis by
the staff.

Q. Now, the staff has interpreted or concluded
in other occasions that the mean value for nuclear
power plants -- for designing nuclear power plants is
1E-4 in exceedance value. Have you seen that in
various staff documents, NRC documents?

A. No, I have not.
Q. I'd like to have marked as -- first of all,

let's look at the SECY 0178 we talked about. If you
look on the attachment to the SECY, page 6. You go
down under the -- you have one and two on the top of
the page, then you have a short paragraph, then you
have a longer last paragraph.

A. Yes.
Q. If you look at the beginning of the last

paragraph, it states, "The NRC staff has determined
that for new ISFSI facilities a design earthquake with
a mean annual probability of exceedance of 5E-4 is
appropriate." The second sentence then says, "The
present design earthquake (equivalent to the SSE for a
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nuclear power plant) has a mean annual probability of
exceedance of approximately lE-4."

A. Now, can you clarify what's meant by "the
present design earthquake"?

Q. It's not defined. But do you agree that for
existing nuclear power plants the present design
earthquake -- I guess, based upon what you've shown in
the topical report, the present designed earthquake
does have a mean annual probability of exceedance of
approximately IE-4?

A. In terms of trackable reason here, there's
no citation and this is hard language to pin down.

Q. Let's look at another document. I'd like to
have this marked as the next exhibit.

(Exhibit 14 marked.)
Do you recognize the document that I've just

handed to you?
A. Yes, I do.
Q. What is that document?
A. This is SECY 98-071. This is the document

I've referred to as the TMI-2 exemption.
Q. Would you look at the attachment to the

document, which is Evaluation of Exemption Request to
10 CFR 72.102(f){1). And bottom of page 2, paragraph
beginning "in reviewing" going over to the top of page
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MR. GAUKLER: Sure.
THE WITNESS: I think the issue I would take

with this last sentence about the new nuclear power
plant would be allowed to design to the same level
would refer to the condition given in 1.165 that there
be an analysis based on risk considerations, which the
NRC staff might refer to and also review on a
case-by-case basis. So that it seems illogical to me
for the staff to state here a priori that such
allowance is given in 1.165 without meeting the
conditions that it has there.

MR. GAUKLER: Thank you for that
clarification.

(Lunch recess from 12:21 to 1:35 p.m.)
Q. (BY MR. GAUKLER) Good afternoon,

Dr. Arabasz.
A. Good afternoon, Mr. Gaukler.
Q. When we broke for lunch we were talking

about Regulatory Guide 1.165 and the implications of
Reg Guide 1.165. Do you understand that Regulatory
Guide 1.165 is a guidance document and not a
regulation?

A. I understand that, yes.
Q. And what do you understand the guidance

document to mean?
PAGE 74 PAGE 76

74 76
3, it talks about DOE Standard 1020 defining four
performance categories for structures, systems, and
components. And it compares category 4, PC4 in DOE
1020, to commercial nuclear power plants. First of
all, do you agree that that's an appropriate comparison
category of DOE 1020?

A. Yes.
Q. Nuclear power plants, okay. And then it's

talking about DOE 1020 on the top of page 3. "Such
facilities must be designed to withstand the mean
seismic ground motion with a 10,000-year return period.
As described in Regulatory Guide 1.165," it sets forth
the title of the Reg Guide, "a future nuclear power
plant licensed by the NRC in the western United States
would be allowed to design to this same level."

A. That statement is there. That doesn't agree
with my reading of Reg Guide 1.165.

Q. So the NRC staff has a different reading of
that Reg Guide than what you have; is that correct?

A. Apparently.
MR. GAUKLER: Now might be a good time to

break for lunch.
(Discussion off the record.)

THE WITNESS: Could I go back on the record
for one moment?

A. That following the guidance will result in
an outcome, in my understanding, quote, acceptable to
the staff, end quote.

Q. It doesn't preclude another alternative or
rational approach to the issue, does it? Such as --

A. I'd assume so.
Q. Such as in the DOE -- such as in the Topical

Report 2 for Yucca Mountain?
A. Presumably.
Q. Exhibit 13 that we were discussing. I would

like to go to Basis 4, Utah L, Part B. If would you
look at Exhibit 1 again to refresh your recollection of
what Basis 4 concerns. Basis 4 concerns the staff's
reference to DOE standard 1024 as support and
authorizing the exemption for the Private Fuel Storage
facility, correct?

A. Correct.
Q. And what's your issue with respect to Basis

4?
A. My issues would be first that these DOE

standards have not been approved and accepted by the
staff for ISFSIs and also that the standard includes
what is described as a design approach, a framework
that involves a risk goal specified as a seismic target
performance goal, that involves a hazard exceedance

_
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probability, and it includes consideration of
fragility. In other words, considerations other than
simply the hazard exceedance value of 2,000 years.

Q. I take it that you do not have an issue with
the DOE standard 1024 in and of itself?

A. To correct: DOE Standard 1020.
Q. Excuse me.
A. Not 1024.
Q. Right. 1020-94, okay. You don't have an

issue with DOE Standard 1020 itself?
A. No, other than potentially its revision and

which standard should apply appropriately.
Q. And in fact you have spoken approvingly of

DOE Standard 1020 in terms of a graded approach,
correct?

A. Yes, as a way to rationalize the problem
that has to be dealt with, it seems a well-reasoned and
appropriate approach.

Q. So part of your objection with respect to
Basis 4 is that the staff has referenced DOE Standard
1020 when it has not adopted that standard?

A. As it appeared in this language at the time,
correct, that was the issue.

Q. Now, has it changed since that time?
A. In the response to PFS discovery most
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Q. At page 15?
A. At page 15. And the statement by the

Commission that addresses the issue of whether the
standard is sufficiently protective. Then I go on to
refer to the performance goal, and then at the bottom
of the page the consideration of factors such as the
slope of the site-specific hazard curve over the annual
probability range of 10-3 to 10-5, seismic fragility
curves and quantified uncertainties in the fragility
curves. At least in the information provided to me, I
have not seen these types of issues addressed in the
application as it relates to selecting the 2,000-year
ground motion.

Q. Now, just to put it in context, DOE Standard
1020 has performance category 3 facilities and
performance category 4 facilities?

A. Yes.
Q. Just for simplistic purposes let's talk

about the 1994 standard, realizing there's that
proposed revision out there that would change the
exceedance hazard for performance category 3 standards,

A. All right.
Q. And 1020 as it initially promulgated in 1994

had a 2,000-year return period for the exceedance
hazard for category 3 facilities, correct?
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recently, I believe I -- it isn't entered as an exhibit
yet.

Q. You're talking about the state's response
to --

A. The state's response to PFS's most recent
discovery.

Q. That's Exhibit No. 3.
A. I'm searching for responses to one of the

interrogatories.
Q. I believe it's on page 14 and 15, if you

look there, concerning DOE Standard 1020.
A. Yes. This would represent basically an

updated exposition of my argument related to relying on
DOE Standard 1020.

Q. So one part of this argument as set forth
here in Exhibit 3 in response to Interrogatory No. 6 is
that NRC can't use it because it hasn't adopted it.
That's one part of your argument?

A. That's one part, correct.
Q. And the second part of your argument

concerns the fact that the DOE standard has objective
performance tied in with the probability exceedance
hazard?

A. Correct. Speaking to the beginning of the
second paragraph and the --
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A. Performance category 3, yes.
Q. And it had a performance objective of what?
A. lxlO-4.
Q. And what do you understand that performance

objective to mean in practical terms?
A. It's the annual probability of exceedance

relating to some limits of acceptable behavior. I
think that's the type of wording that DOE uses to
define a seismic performance goal so that the annual
probability of not exceeding some defined consequence,
some adverse consequence would be 1x10-4.

Q. And then you have performance category 4
facilities, and they have a 10-4 probability exceedance
hazard?

corr(

yes.

A.
Q.
ect?
A.

I believe that's correct, yes.
And the 10-5 objective performance; is that

That's correct, to the best of my memory,

Q. As we talked about before, 10-4 corresponds
to nuclear -- excuse me -- performance category 4
corresponds to nuclear power plants?

A. Yes.
Q. And it would be appropriate in terms of DOE

Standard 1020 for ISFSIs to be under performance
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category 3?
A. That's my general understanding.
Q. And you would agree with that classification

for ISFSIs under DOE Standard 1020?
A. I personally would, yes.
Q. So therefore under the 1994 version of the

DOE Standard 1020, that would provide for ISFSIs such
as the PSFS a use of a mean exceedance hazard of 5x10-4
for design, correct?

A. Correct.
Q. With the objective goal of some consequence

not exceeding 10-4?
A. Correct.
Q. And if that approach were adopted, you would

find that approach acceptable?
A. I have to -- let's see. I guess I'm

speaking as an advisor to the state and as an expert.
Everything in my understanding would say yes, this is a
rational approach.

Q. From DOE Standard 1020, do you know how this
difference between the probability exceedance hazard,
for example, at 5x10-4, and the ultimate objective
criteria for performance category 3 facilities is
achieved?

A. The document I think implicitly includes
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Q. Yeah.
A. Parts of it relevant to seismic design.
Q. And what parts of those are you familiar

with, generally?
A. Well, there's a section 2 dot something that

relates to vibratory ground motion.
Q. But parts you're familiar with are the parts

that concern characterization of the seismic source and
determination of the ground motion?

A. Yes.
Q. And they don't relate to how you take those

ground motions and design a facility?
A. Correct.
Q. Do you have any knowledge of the

conservatisms inherent in the design of a structure
pursuant to the NRC's standard review plans?

A. Could you restate the first part of the
question, please?

THE REPORTER: "Do you have any knowledge of
the conservatisms inherent in the design of a structure
pursuant to the NRC's standard review plans?"

A. No. Same awareness, but not a working
knowledge.

Q. Not a working knowledge. Do you know
whether the conservatisms in the design or structures

PAGE 82
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guidance for buildings, but also in Appendix C, as I
recall, guidance -- it basically addresses the issue of
conservatism in design in order to meet the seismic
performance goal. And for PC 3 facilities, it
describes a method for taking into account the slope of
the local hazard curve in the range of 10-3 to 10-5,
and also consideration of fragility, the probability of
damage or failure as appropriate, and quantifying the
fragility with its uncertainty, and then combining
terms so that in effect a risk reduction is achieved
where the risk reduction is the ratio of the hazard
probability of exceedance over the seismic performance
goal.

And so at that point there are engineering
prescriptions that -- at least in my inspection of the
document, that was at the point that I stopped with
careful examination of the engineering procedures and
how to achieve the conservatism in design that would

X ensure the performance goal.
Q. And the reason you stopped there is because

that goes beyond your area of expertise?
* A. Yes.

Q. Are you familiar with the NRC standard
I review plan?

A. The NUREG 800?
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pursuant to the NRC standard review plan is equivalent
to the conservatisms of design provided for or
discussed in DOE Standard 1020?

A. No, I do not.
Q. I'd like to go on to Basis 5 of the

contention. If you go back and look at Exhibit 1 --
and I think we've discussed a lot of Basis 5 already.
Basis 5 concerns the exemption granted by the NRC with
respect to the TMI facility, ISFSI facility at INEEL,
correct?

A. Yes.
Q. And we've discussed that at length already

quite a few times, I believe, but there's a few
follow-up questions I'd like to ask you on that.

I believe that you've stated that -- strike
that. The bases refers -- Basis 5 refers to
circumstances that you claim were present at INEEL that
are not present at the Private Fuel Storage facility,
correct?

A. Yes, as stated in item 5, 5A and 5B.
Q. And those are, just so the record is clear?
A. In item 5A, that there was a higher risk

facility at the INEEL site, notably the Idaho Chemical
Processing Plant that's designated ICPP, that had been
designed according to deterministic standards based on
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seismic hazard analysis in the 1970's that led to a
peak horizontal acceleration of 0.36g, and that was on
soil. And --

I'm sorry. I've sort of confused A and B.
Item A simply stated the existing INEEL design
standards for a high-risk facility at the ISFSI host
site; and B, the use of a peak design-basis horizontal
acceleration of 0.36g that was higher than the
2,000-year return period value of 0.30g.

Q. So if I understand how those two mesh
together, in your view there wasn't already a facility
at INEEL designed to .36g, and that's the same design
basis that they used for the ISFSI facility?

A. DOE's quandary at the time was that an 84th
percentile ground motion and an 84th percentile PGA,
based on an updated PSHA, was approximately 0.54g,
significantly higher than the .36g design basis of a
higher risk facility at the host site.

Q. Now, we've already marked for the record as
Exhibit 14 the NRC's action on the exemption request.
Now, where exactly in this document do you claim that
the NRC relies on those two factors as a basis for
granting the exemption?

A. First, the part A is described by Chen and
Chowdhury, 1998, in their report to the NRC that gives
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INEEL might have weighed heaviest to allow the
exemption, almost to some extent independent of what
number DOE had proposed. That's my reading of trying
to get into at least the mind of one participant.

Q. My question specifically was, do you think
they would have denied it had the request been for
0.30g as opposed to the 0.36 that they in fact designed
to?

A. I have no basis for answering.
Q. And isn't it true just two paragraphs above

what you read to me, it's in the paragraph that begins,
"The staff also considered the relative risk posed by
the ISFSIs." If you go down to the second to the last
sentence in that paragraph, it says, "Considering the
minor radiological consequences from a canister
failure, and the lack of a credible mechanism to cause
a failure, the staff finds that the DOE approach of
using the 2,000-year return period mean ground motion
as the design earthquake for dry storage facilities is
adequately conservative." Do you see that sentence?

A. Yes, I do.
Q. And that suggests they would have approved

it at 0.30g, correct?
A. Apparently, yes.
Q. And isn't it also true that on page 4 of
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background on the TMI-2 exemption request. I can't
recall specifically if that is also explicitly worded
in this document. I'd have to search.

I can't immediately find it, so I would rely
on the citation of Chen and Chowdhury 1998 for part A.

Q. Okay. Part B?
A. Okay, in the main part of SECY 98-071

labeled The Commissioners, page 3, last paragraph, "In
summary, the staff finds that the design earthquake
proposed by DOE-ID for the TMI-2 ISFSI (0.36g peak
ground acceleration with an appropriate response
spectrum) adequately protects public health and
safety." Continuing, "The design earthquake is above
the 0.30g peak ground acceleration 2,000-year return
period mean ground motion obtained from the PSHA."

Q. Is it your position that the NRC would have
rejected the exemption request if the design basis for
the TMI-2 ISFSI had been set at 0.30g as opposed to the
0,36g it was in fact set at?

A. I don't know. But to enter into Stephen
McDuffie's mind, who reportedly wrote the
justification, I would then turn to the earlier cited
transcript from the July 31 meeting, signaling, at
least in my sense, that the apparent absence of a
credible accident scenario in the circumstances at
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this document the first full paragraph says, "Since the
rulemaking to revise the Part 72 seismic requirement
for ISESIs is unlikely to be completed before issuance
of the TMI-2 ISESI license, the staff intends to grant
the exemption as requested if the Environmental
Assessment is favorable. A final decision in granting
the exemption will be made when the staff completes the
EA on the exemption request."

And this is the particular sentence I want
to focus on, the last one in that paragraph. It says,
"If the exemption is granted" -- excuse me. I'm in the
wrong paragraph. Go down to the next paragraph, the
last one before "Coordination." Ignore what I read
before. It says, "If the staff grants the exemption to
10 CFR 72.102(f)(1), this may impact the licensing
process for other ISFSIs in the western United States."

Doesn't that suggest that this decision by
the staff in this exemption request may have
presidential value beyond the ISFSI at INEEL?

A. In my reading, it says "this may impact." I
don't know if there's a nuance to regulatory language,
but it certainly has impacted this licensing
proceeding.

Q. Doesn't it suggest to you that they would
foresee granting similar type exceptions with respect
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to similar type of ISFSIs?

A. I'm not sure. What puzzles me is that this
exemption precedes the rulemaking plan in time, and why
this exemption did not influence the staff in their
wording of the rulemaking plan, I'm not sure. I just
come away puzzled.

Q. At the time that the INEEL exemption was
being developed by DOE and applied for by DOE, were you
involved in that process in any respect?

A. No.
Q. Your view of the INEEL exemption comes from

your review of these documents that you talked about
previously?

A. That's correct.
Q. I would like to turn to Basis 6 of the

contention. If you would go back to Exhibit 1. Basis
6 concerns, among other things, the design levels for
new Utah building construction and highway bridges.

A. Yes.
Q. And what's your position with respect to

that part of Basis 6?
A. That at least using a criterion of relative

value, that the design of a waste storage facility in
Utah to a 2,000-year return period would be less
stringent in terms of the return period ground motion
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A.
91

Approximately.
Why do they go through that process? Do you

A. Not being an engineer, I can't give you a
full explanation, but experience and in the design of
buildings has led -- with time and judgment and
political compromises has led to tables and formulas
and procedures. And I'm sorry, I don't have the
background to give you a full explanation.

Q. Okay. Now, we were talking about this
design level with respect to comparing what's required
under the UBC or the IBC with that proposal for the
Private Fuel Storage facility. You were just talking
about the mean exceedance of some return level period
earthquake, correct?

A. Correct.
Q. You're not taking into account any further

conservatisms or objective, quantitative goals that may
be part of those various standards, are you?

A. That's correct, too. To explain: the issues
that have arisen relate to a citation of a hazard
probability exceedance level, notably a return period
ground motion, in some context independent of a
performance goal; and in a few contexts, notably the
DOE Standard 1020, there is consideration of a
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to be required to new building construction under the
IBC 2000. And also compared to the highway bridge
construction with the I-15 project.

Q. Now, we may have talked about this before.
What are the seismic design levels for new building
construction under the UBC, Uniform Building Code,
which is currently in effect in Utah?

A. Currently in effect the guidance would be a
ground motion with a 10 percent probability of
exceedance in 50 years, which would be roughly a
500-year ground motion, and that to be superseded by
guidance in IBC 2000, which requires consideration of
an acceleration response spectrum with a probability of
exceedance of 2 percent in 50 years, corresponding
roughly to a 2,500-year ground motion.

Q. And then for that response spectrum, you
multiply that by two thirds under the IBC?

A. Yes, for certain -- as part of the process.
And then in the graded approach when we look at
essential facilities and take into account other
factors, an importance factor of 1.5 for the use group
is incorporated, which then brings the ground motion
back up.

Q. Brings it back up to the 2,500-year return
period?
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performance goal but very little of it, to my
awareness, with the exception of a consideration of a
radiological consequence, kind of a separation of the
2,000-year standard versus a companion performance
goal.

Q. Do you know what the performance goals are
for buildings designed under the UBC or IBC?

A. In terms of a quantified risk probability,
no. They're generally described in terms of
performance language, life safety. Notably under the
UBC, ordinary building construction designed for life
safety so that the building may sustain significant
damage but not collapse to allow occupants to exit the
building. That's chiefly the main driver in model
building codes, at least standardly.

Q. But you don't know the quantitative risks
that's associated with the seismic design hazard for
the particular codes?

A. Perhaps quantified in DOE Standard 1020 for
PC 1 and 2, I guess that -- I'd have to refer to the
document, but there would be --

Q. Let me show you, just so that we can talk in
terms of specifics. I don't want to introduce this
into the record. It's such a huge document. At least
we can reference it in particular pages. I'm showing
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you DOE Standard 1020 dated January 1996. And I
believe you'll find the performance objectives for the
various category of facilities, and on page C2 which
I'm showing you --

A. Yes. Not a great copy, but...
Q. Sorry about that,
A. Yes, relevant to your question, performance

category 1 and performance category 2 has seismic
performance goals stated.

Q. And performance category 1, what's described
as the performance goal description of performance
category 1 structures?

A. As best I can read it, I think it looks like
either equals or approximately equals 10-3 of the onset
of SSC damage to the extent that occupants are
endangered.

Q. And then performance category 2?
A. It appears to be approximately equal or

equal 5x10-4 of SSC damage to the extent that the
component cannot perform its function.

Q. And is it your understanding from having
reviewed DOE Standard 1020 before that performance
category 1 and category 2 structures are intended to
correspond to structures designed and constructed to
building codes?
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as hospitals or --

A. Fire stations, police stations, yes.
Q. Do you know where hazardous waste facilities

would fall in with respect to the IBC or UBC?
A. There's mention of hazardous facilities --

excuse me -- hazardous contents, which I interpret does
not encompass radioactive materials that fall under
DOE's guidance for what are called NRC fuel facilities.

Q. You're talking about references in --
A. Within the --
Q. IBC?
A. Yes.
Q. Are you aware of any references in the UBC

on hazardous facilities?
A. I don't think -- to my awareness, the term

"hazardous facilities" isn't used. I just remember the
term "hazardous contents."

Q. I'll mark as Exhibit 15, this is an excerpt
from the 1997 building code, and we have the entire
building code here if you want to look at the entire
document.

(Exhibit 15 marked,)
And we've attached a table that was on page

230 of the Uniform Building Code, and you see there
Table 16K down at the bottom of the page. You have
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A. Correct, those that would be under the

guidance of model building codes.
Q. Such as the IBC?
A. Yes.
Q. And in fact, isn't the performance category

2, "continue in operation without minimum
interruption," essentially the same definition as an
essential facility that you had referred to under the
IBC?

A. That would appear to be the case, yes.
Q. And I think in your answer to the

interrogatory, on Interrogatory No. 8 you said
"essential facility" -- that would be Exhibit No. 3.

A. Page number, please?
Q. It was towards the end.

MS. NAKAHARA: Around 18.
Q. I believe on the top of page 18 you refer to

the definition of essential facilities.
A. Yes.
Q. Buildings and other structures that are

intended to remain operational in the event of extreme
environmental loading from flood, wind, snow or
earthquakes.

A. Yes.
Q. And that would be buildings, I take it, such
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occupancy category 1, essential facilities, and then
you have category 2, hazardous facilities, And would
you agree looking at that table that the seismic design
requirements under the UBC are essentially the same for
those two categories of facilities?

A. In this table the values are the same, yes.
Q. Do you know of anything else in UBC that

would suggest that they're different?
A. No, other than the qualifier that in my

understanding these hazardous facilities do not include
waste storage facilities.

Q. Waste storage facilities such as?
A. What the DOE would classify as a, quote, NRC

fuel facility.
Q. So when you say "waste storage facility"

you're using the word "radioactive" in front of it,
right?

A. Yeah, not garbage dump.
Q. Okay. And what's the basis for that

understanding?
A. Refer to page 18. I think it will be a

different page.
Q. You're looking at what?
A. It was in reference to the DOE Standard 1020

and the relative ranking of DOE facilities which fell
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under model building codes, including essential
facilities being less, having a lesser importance than
PC 3 facilities. And I recall describing this. I
can't immediately find it. We'd have to go to language
in Standard 1020.

Q. And what you're saying is that Standard 1020
provides for that radioactive waste facilities would be
PC 3 type categories as opposed to PC 2 type
categories?

A. Yeah. If one looked at essential facilities
or what -- let's say that the most important structures
would fall under a model building code, that they would
still be in DOE's ranking list. They would be in
category 2 below DOE's performance category 3.

Q. Okay. So that's something you get from
looking at the DOE standard wholly apart from Uniform
Building Code or --

A. Yes.
Q. -- IBC? If you would look at DOE Standard

1020. I'll give you another copy again. We're going
to be referring just to page 1-4, kind of in the
opening part there before you get down to 1.2 in the
first paragraph on that page.

A. Yes.
Q. Kind of halfway in that paragraph it says,
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A. I was a member, again, of an advisory

committee to the Utah Department of Transportation.
Our joint role as a committee was to review the PSHA
conducted by a contractor to UDOT, and that contractor
was Dames & Moore with the principal being C.B. Crouse,
who's the author, or at least the first author cited on
that footnote that was earlier referred to. And we had
the joint responsibility to approve design, seismic
design parameters for the highway bridges, chiefly.

Q. And your role was to advise particularly on
PSA methodology or something else?

A. Committees by their nature, particularly
advisory committees, have members with different
expertise, and they share a joint responsibility.

Q. And the expertise you brought to bear on
this committee was --

A. My familiarity with PSHA seismic source
characterization, earthquake issues in general in Utah.

Q. And you didn't bring to bear the standard
setting expertise?

A. Not specifically.
Q. Going back to the DOE Standard 1020, if you

go back to where we were looking at the performance
categories
on page C-2

and performance objectives, I believe it was

_-
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"Experience to date has demonstrated that only a few
nuclear facilities are likely to contain safety class
SSC's. This indicates that most SSC's and nuclear
facilities should be assigned to NPA performance
category 3 and lower."

A. Yes.
Q. So the DOE Standard 1020 holds open the

possibility that certain facilities or components would
be designed to a lower performance category than
performance category 3, correct?

A. Certain SSC's within nuclear facilities,
okay, and I guess I'm to read that nuclear facilities
include more than nuclear power plants.

Q. Yes, I think that's a correct reading of it.
A. I'll allow your interpretation. It's not

clear in this context. Does it need to be entered as
an exhibit?

Q. We've been referring to the specific page
numbers, and I think that will be sufficient.

You also refer to in Basis 6 the design
standards for bridges on the I-15 corridor. You've
discussed some already. You were on a committee that
involved the I-15 corridor, correct?

A. That's correct.
Q. And what was your role on that committee?
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A. Yes.
Q. There it shows the performance objectives

for PC 3 categories as being greater than the
performance objectives for PC 2, which is equivalent to
essential facilities, and PC 1, which is -- I think
it's equivalent to an ordinary construction. Correct?

A. Correct.
Q. And the performance objective of PC 3 is the

10-4 we've talked about?
A. Yes.
Q. And therefore assuming that the PSFS was

designed to such a performance objective, 10-4, they
would in fact be more conservative than buildings and
structures designed to the IBC or UBC. Would that be
correct?

A. That's correct.
Q. I think there's a related table below, if

you go into about on page C-5 of 1020.
A. C-5?
Q. Uh-huh.
A. Yes.
Q. Table C-3, Seismic Performance Goals and

Specified Seismic Hazard Probabilities.
A. Yes.
Q. And this table sets forth both the seismic
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hazard design basis for each of the four categories,
correct?

A.

Q.
correct?

That's correct.
As well as the design objectives; is that

A. The design objectives in terms of the
seismic performance goal.

Q. Excuse me. It has the design -- it has the
performance goal, okay --

A. Yes.
Q. -- which is 10-4 for PC-3 categories, for

example.
A. Yes.
Q. And it also sets forth the seismic hazard

exceedance probability --
A. Correct.
Q. -- on the categories. And it also shows,

therefore, the risk reduction factors in the designs of
various structures and components to achieve the goals?

A. Yes.
Q. And would you agree here that the DOE

standard shows that for performance category 1 and 2
structures, which corresponds to buildings constructed
under the UBC or IBC, have a risk reduction factor of
2?
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A. They're a logical consequence of that

equation.
Q. And do you know the origin of those risk

reduction factors in terms of the conservatisms in
design? Is that getting to the area again that goes
beyond your expertise?

A. No, I would say again that it's an
implication or a consequence of the equation. The
standards that are set are the seismic performance
goals and the hazard exceedance probabilities. And so
it -- for whatever reason I'm not familiar with the
complete background, but DOE to some extent in an
arbitrary fashion fits the standard at 5x10-4; and
given that hazard, accepted hazard exceedance
probability and given that it desires the target
seismic performance goal, then a risk reduction is
required to achieve that goal. And that's where the
number comes from.

Q. And do you know how they meet that reduction
goal -- risk reduction goal? Do you know how that risk
reduction goal is achieved as a practical matter?

A. There is general information given in
Appendix C as it continues, but as a practical matter
and as a non engineer, no.

Excuse me. I'll add a fine point of that.
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A. That's correct.
Q. Which essentially is the conservatism in the

design over and above the seismic hazard exceedance
probability?

A. That's correct.
Q. And for category 3 structures, such as

ISFSIs that would be designed under 1020, you have a
risk reduction of 5 to 10, I believe the table shows?

A. No, I think my reading is that a risk
reduction of 5 would be required given the third
column.

Q. Okay.
A. Given the hazard exceedance probability, in

order to achieve the value in column 2, the seismic
performance goal, a risk reduction ratio is required,
and that's achieved through conservatism and design.

Q. And performance category 4 facilities, which
corresponds to nuclear power plants, what's the risk
reduction factor showing there?

A. The risk reduction 10 with a footnote in
parentheses for another value of 20 where the footnote
refers to sites such as Lawrence Livermore National
Lab, SNL, Livermore, and so on.

Q. And you don't take issue with those risk
reduction factors as such?
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I'll refer again to my earlier explanation of taking
into account the methodology of the shape -- the slope
in the local hazard curve, the fragility and so on.

Q. Then you get to a certain point at which you
get into the engineering part of the equation, correct?

A. Yes.
Q. Do you know if anybody among the state's

experts is looking at the issue of how these reduction
factors or conservatisms are achieved in the
engineering sense?

A. I can't speak fully, but I'm aware of two of
the state's experts, Drs. Bartlett and Farhang,
addressing the performance of the casks in the pads and
Dr. Resnikoff addressing conditional consequences in
terms of radiological exposure.

Q. At one point in the response to your
interrogatory questions you referred to the Yucca
Mountain waste handling building being designed to a
seismic exceedance standard of lxIO-4. Correct?

A. Yes.
Q. And you cite that as support for your

position or the similar design for the PSE --
A. A precedent of the standard in terms of the

design ground motion or the exceedance probability, and
also the probability of exceedance during some
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operational lifetime.
Q. Do you know what type of activities are

going to be performed at the waste handling building at
Yucca Mountain?

A. I've read descriptions relating to the
repackaging of spent fuel and other radioactive
materials for emplacement in a repository.

Q. And do you know what the term "repackaging
of spent nuclear materials" means?

A. I can imagine. I haven't done it, so I
can't give you a real world description. But
presumably there is exposure of the material as it's
transferred from one package to another.

Q. And exposure of the material you're
referring to here is the spent nuclear fuel?

A. Yes.
Q. And do you know how those activities compare

to what is planned to take place at the Private Fuel
Storage facility?

A. I was mentally distracted. Please repeat
the question.

Q. Do you know whether or not the Private Fuel
Storage facility will handle their spent nuclear fuel
routes?

A. It's my understanding that it will not.
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You had some involvement with that study,Q.

correct?
A. Correct.
Q. And what was your role in the context of

that study?
A. We were approached to summarize relevant

earthquake data as a -- for a screening document
basically to gauge the relative seismic hazard in the
western desert with information available at that time
so that the State of Utah could submit a competitive
proposal for citing the facility in Utah.

Q. I'd like to have this document marked as the
next exhibit, which is 16.

(Exhibit 16 marked.)
What is marked as Exhibit 16 is a portion of

Volume 3 of the proposal that you just referenced,
which concerns geology and tunneling, and specifically
it is Section 3.5, Seismicity and Faulting. Would you
briefly review that section and tell me if you're
familiar with it.

A. Take care here, because I have never seen
this document. What I was involved in as identified at
the top of page 328, the very first page of your
excerpt, is that it was the subject of a detailed study
by myself and colleagues so that we wrote a separate
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Q. That they'll always be sealed inside
canisters?

A. That's my understanding.
Q. And if that were the case, it would be

reasonable to have a more -- strike that. If that were
the case, it would be reasonable to have a higher
probability of exceedance for the Private Fuel Storage
facility as a design basis than for the Yucca Mountain
waste handling building given the differences in risk?

A. I need to keep track. The higher
probability of exceedance?

Q. Yes, like 5x10-4 versus 10-4. Have I
phrased that correctly?

A. There's a trap here in thinking in terms of
inverses and up and down and higher and lower.

Q. I was trying to think that through. I think
I was right. Correct me if I didn't.

A. Let me reword this. I'll agree with the
logic that the design may be less robust at PFS
compared to the waste handling building at Yucca
Mountain, correct.

Q. I'd like to introduce a document concerning
the Superconducting Super Collider Cedar Mountains
Siting Proposal.

A. Sure.
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standing report. Now, I've never seen this
distillation, so I'm not sure if they've excerpted
verbatim from the stand-alone report to insert here or
not. But most of this -- this certainly in general is
familiar.

Q. If you'd turn to page 3-31. On page 3-31
they're talking about a design basis of a 90 percent
probability of non exceedance of 50 years, which is
approximately a 500-year return period; is that
correct? That's at the end of the carry-over
paragraph.

A. Correct.
Q. And do you recall that being what you

recommended in your independent stand-alone report?
A. What we described in our stand-alone report

was a very crude assessment based on information
available at that time, absent a rigorous probabilistic
seismic hazard analysis. At that time I would have to
acknowledge this wording, and I'd say by analogy that I
would disavow it in terms of an obsolescence of the
information and data just as the difference between the
SAR 1997 study and the Geomatrix 1999 study.

Q. Do you disavow in terms of the design-basis
ground estimate you mentioned here of 0.14g or the
standard referred to 90 percent probability of non
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exceedance of 50 years, or both?

A. I'll pay sharper attention.
Q. Let me give you a portion of it. These are

excerpts from your report, if you want to look at it.
This is the report that you provided.

A. I appreciate that when one looks at a
document, one recognizes what additional information
has been gathered. Recognizing that a rigorous
probabilistic seismic hazard analysis was not conducted
at the time, this is a best crude guesstimate that
could be made from information available, including
reference to the Algermissen et al. 1982 report by the
USGS. Where do you want to nail me?

Q. First of all, would you agree with the
standard, still agree with the standard that you used
here of 90 percent probability of non exceedance in 50
years for this facility?

A. It was not my standard. That was the
standard of reported values or the reported data
presentation in the form of maps by Algermissen, et al.
And that would have been a report consistent with what
Dr. Algermissen and the USGS would have provided in
terms of a ground shaking hazard summary for use in
building code applications.

Q. So that's the 500-year return period --

PAGE 1121

111
Q. You make a statement that appears both in

the -- in your report. Look on page 58 of the report.
A. Yes.
Q. Last paragraph. And you say there, "An

interesting result of a probabilistic hazard
calculation for the proposed SSC facility," and you
cite some figures, "is that for return periods of 415
years, the dominant combination to the hazard is for
moderate earthquakes up to a magnitude 6.5. These
contribute 74 percent to 86 percent of the hazard
depending on the assumptions used."

What is the significance of the fact that,
if any, that dominant contribution of hazards for
moderate earthquakes up to a magnitude 6.5?

A. First thing, the document that you've
excavated and taken the time to read, if you'd taken
this document to a hazard analyst, the statement
wouldn't be surprising in the sense that smaller, more
frequent earthquakes have significant contribution to
the hazard, absent a major active fault close that,
what we've described as a random background earthquake,
has a large contribution to the hazard at short return
periods.

And I guess this revisits or brings us back
to a conversation we had in our last deposition about
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A. Yes.
Q. -- that corresponded to the UBC?
A. Correct. And that's why that value either

would have been chosen or why the UBC would quote such
values, because there was an interplay between the
earth science information generated by the USGS and the
use of that information in building code documents.

Q. Look at page 50 of your report. "Evaluation
of Seismicity Relevant to Proposed Testing of a
Superconductor Super Collider SEC in Tooele County,
Utah" by Dr. Arabasz, Dr. Pechmann, E.D. Brown. June
1987, revised August 1987. Look on page 50 of that,
You use the same standard there, correct? The second
paragraph under 12.4.

A. Yes. Let me just say that I used the same
standard for conformity of information. I would have
quoted values at the same probability level. Oh,
excuse me. For two different exposure times, for 50
years and 250 years.

Q. And 250-year exposure time corresponded to
what return period?

A. Oh, let's see. 90 percent probability, 10
percent, 250-year exposure time. Forgive me. I'll
guess a 2,500-year period but without doing the
calculation.
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the random background earthquake and the probabilistic
methodology where initially, or in the probabilistic
sense Geomatrix placed such an event below the
threshold of surface rupture, the distance, as I
recall, of 17 kilometers from the site, and then with
more detail, site exploration and characterization,
that hidden fault was found to be much closer to the
site in the form of the east and west faults.

So to answer your question simply: I don't
attach great significance to this information.

Q. On page 3-32 from the report, the
superconducting supercolliding report proper, if you
look at the section right above 3.4.3, it kind of
summarizes in part the observation referred to of
seismic hazards from moderate earthquakes up to
magnitude 6.5. We're looking at fairly close to the
site. It goes on to say, "Although such earthquakes
can generate quite high accelerations, these
accelerations are typically generated for only a very
few pulses that have little effect on structures."

Do you have any knowledge of the statement
that such earthquakes can generate quite high
accelerations, but they are typically generated for
only a short, only very few pulses and have very little
effect on structures?
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A. I recognize it, and I probably would also

recognize that Dr. Pechmann wrote this section.
DR. PECHMANN: Is this is quoting from our

report here? I don't -- I don't think I wrote that.
Q. If you don't have any knowledge of it,

that's okay.
A. I don't know if I'm allowed to disavow

paternity here, but I mean, it's nothing that I would
attach great significance to other than a very general
statement.

Q. Are you familiar with the seismic design
basis for the Tooele County Chemical Demilitarization
Facility?

A. I reviewed that document at least in one of
its stages, and that's indicated in my curriculum vitae
under one of the consulting exercises for Marty McCann
and for Jack Benjamin, consultants.

Q. What do you understand to be the seismic
design basis for that facility, and how is that
compared to the seismic design basis for the proposed
Private Fuel Storage facility?

A. It's been a very long time since I've looked
at that seismic hazard curve. I honestly can't
remember specific values, but I would guess that they
were significantly lower at whatever reference
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A. Yes.

MR. GAUKLER: Can we take a break?
(Recess 3:01 to 3:11 p.m.)
Q. (BY MR. GAUKLER) Dr. Arabasz, I have a few

short questions. With respect to DOE Standard 1020, we
were talking about the risk reduction factors for the
various performance categories, 1, 2, 3, and 4, and we
discussed that performance categories 1 and 2 basically
correspond to the Uniform Building Code and
International Building Code.

A. Yes.
Q. And the table on page C-5 shows a risk

reduction factor 2 for performance categories 1 and 2,
correct?

A. Right.
Q. Do you know whether that risk reduction

factor is what has -- strike that. Do you know whether
that risk reduction factor is derived from what has
been shown the conservatism to be in building
structures constructed to those quotes and standards?

A. I think I understand the question, but I'd
better ask you to restate it.

Q. Do you understand that those risk reduction
factors of 2 shown here for performance categories 1
and 2 are derived from evidence showing the
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probability compared to the hazard result for the PFS
site because of the larger distance to major seismic
sources, major faults.

Q. Do you know to what performance objective
that facility was designed to, like Uniform Building
Code standard or IBC standard or some other type of
standard?

A. No, I don't. And to the best of my memory,
what I reviewed was the PSHA, basically, absent the
engineering aspects of the report.

Q. Are you familiar with the fact that the
building codes have different seismic zones, like
seismic zone 1, seismic zone 2, seismic zone 3, seismic
zone 4?

A. They exist in the Uniform Building Code.
They wouldn't be -- they'd be superseded in the IBC
2000 document by a different design approach.
Reference will be made not to a broad map area but to
relevant ground shaking values reference to the U.S.
Geological Survey's national seismic hazard maps.

Q. So you'll be using the seismic hazard maps
from the U.S. Geological Survey as the basis for the
input ground motions?

A. That's correct.
Q. With the IBC?
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conservatism that you do achieve using those building
codes?

A. I believe that's correct. If not derived,
certainly arrived at by judgment from ductility and
other considerations and in the design that structural
engineers would be familiar with.

Q. Are you aware what risk reduction factors
that one would get from designing to the NRC staff
review plan, for example?

A. At what category level?
Q. PC 3 or PC 4.
A. With regard to individual SSC's, no, I'm not

familiar with that.
Q. When you say in regards to individual SSC's

you're not familiar, what do you mean by that answer?
A. Okay, allow me to think for a moment. The

grading, in my understanding, the grading of SS -- of
individual SSC's might fall into different performance
categories. And other than total facility performance,
I'm really not familiar with the engineering of
individual SSC's and their performance other than
numbers that I've read, notably in the Yucca Mountain
Topical Report 2 about the performance of the core and
nuclear reactors.

Q. And are you familiar with the risk reduction
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factors achieved for facilities designed to NRC
standard review plan?

A. I'm familiar with Dr. Cornell's response
citing -- strike that, please. No. I don't have a
working knowledge of those.

MR. GAUKLER: I have no further questions.
MR. TURK: Should we go ahead?

EXAMINATION
BY MR. TURK:

Q. Hi, Dr. Arabasz. I'm Sherwin Turk. We've
done this before.

A. Yes. Hello, Mr. Turk.
Q. I won't have very much. In fact, I would

estimate on the order of 15 to 20 minutes. You talked
a little bit today about Steve McDuffie, and you know
that he was previously employed by the NRC. I think
you mentioned that.

A. Yes.
Q. Have you had any conversations with

Mr. McDuffie?
A. No, I have not.
Q. Were you present at the case study meeting

in July which you referred to?
A. No, I was not.
Q. So your knowledge of his statement really is
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A. Other than the radiological aspects which

are attributed to Dr. Resnikoff.
Q. So that's correct, then? You were the

principal author of all parts of the contention other
than the part dealing with radiological release and
doses?

A. How you construe principal author. I mean,
I fed Denise parts of the arguments to be considered.
She shaped the document, and the issues that were
identified as being issues of dispute come back to
information or arguments that I had generated.

Q. In the contention, right now I'm looking at
the contention as admitted by the board in Exhibit No.
1.

A. Yes.
Q. There's reference to SECY 98-126. And I

assume, then, that you were the person who provided
that information to Denise for the assertion of the
contention?

A. No, that was chiefly counsel's
determination.

Q. Did you provide her a copy of SECY 98-126,
or did she provide that to you to look at?

A. She provided that to me.
Q. And again there's a reference here in item 2
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based upon your reading of the transcript of that
proceeding?

A. Correct.
Q. Is it correct for me to believe as I do that

you are the principal author of Contention Utah L,
Subpart B?

A. I'd hate to think of myself as such, but I
guess circumstances in terms of what counsel has
formulated, and I guess Subpart B goes back to --
excuse me. Basically Exhibit 10, the state's request
for admission of late filed modification of Basis 2.
To simplify it, I mean, the request for admission was
chiefly authored by Denise Chancellor of the Attorney
General's office, and in a form of bits and pieces
information was given to her by me, and then some
individual parts I wrote the majority of or she would
have relied on my input for the text. And then I
consider it an accident what subsequently evolved in
terms of what the Commission and the Board decided were
litigable issues or issues of a material dispute
followed that train.

Q. So in addition to counsel, then, you were --
in terms of expertise, you are the principal
contributor to the contention, apart from the
contribution by counsel?
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to the 72.1048 dose limits. Do you know, was that
inserted by counsel?

A. I'm looking at Exhibit -- or referring to
Exhibit 10. I'm just looking at -- I don't know.

Q. In subpart 4 of B as admitted by the board,
there's reference to the DOE standard 1020-94. Was
that information which you provided to her to insert in
the contention?

A. Let me distinguish between information and
the textual argument.

Q. Yes. I recognize that the language of the
contention is subject to an iterative process involving
counsel.

A. Right. So I guess when the issues would
have arisen, for example, in the SER, that in examining
issues that were open to dispute that what counsel
typically would have done would be to either at my
request or independently secure relevant documents, and
then the documents would have been given to me. And on
the basis of the documents, then I would have
formulated the argument.

Q. And with respect to subpart 5, which is the
reference to the INEEL ISFSI for the GMI 2 fuel --

A. Yes.
Q. Is that information which you provided for
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insertion here? And I guess I'm asking whether you
provided that. I'm looking to see if this is yours as
opposed to any other expert for the state.

A. The information and the argument -- the
argument would be mine, and by signing the declaration,
signed my responsibility for it. The information
content again would have arisen in the pattern that I
described earlier, that an examination of, as in the
SER, the bases for the justification for a 2,000-year
return period and then upon examination of the
rationale, then a decision on what might be disputable
as a seeking of relevant documentation, documentation
provided to me, my reading and then forming the basis
of an argument and the text.

Q. At the time that this contention was
submitted, SECY 01-178 did not yet exist. Do you
recognize that?

A. Utah Contention L submitted in 1997?
Q. No. At the time that Subpart B of this

contention was submitted, and at the time that the
board admitted it, the SECY paper, SECY 01-178 had not
been issued. That's correct, isn't it?

A. Let's see. Let me --
MS. NAKAHARA: Can you refer to the exhibit

you're talking about?
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MS. NAKAHARA: Object to the form

"superior."
Q. Do you need me to explain that?
A. It would be helpful so that I don't

anticipate your question again. Excuse me, Mr. Turk.
I'm on the record already as saying that with respect
to the modified rulemaking plan that I found
deficiencies.

Q. When you say you identified deficiencies in
the revised rulemaking plan, could you summarize again
for me which deficiencies you're referring to? Those
are the ones that you went through with Mr. Gaukler?

A. Mr. Gaukler, that's correct. In the
attachment to Exhibit 12, the items on page 7 beginning
with the bullets following the sentence "the rationale
for the proposed mean annual probability of exceedance
of 5.08-04 (return period of 2000 years) for a design
earthquake is based on several points." In the first
bullet referring to the TMI-2 exemption, I stated that
I disagreed with that exemption setting as a standard a
2,000-year return period. I stated that in my belief
what had been approved was a return period ground
motion significantly higher attached to a peak ground
acceleration of 0.36g.

In the second bullet I suggested that if the
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MR. TURK: Yes.
MR. GAUKLER: Look at Exhibit 12.

Q. (BY MR. TURK) Exhibit 12 is SECY 01-178.
A. Yes.
Q. And you see that document is dated September

26th, 2001?
A. The modified rulemaking plan, correct.
Q. So it's correct, then, that when the

contention was written SECY 001-178 did not yet exist;
you couldn't refer to it?

A. That's correct. The reference would have
been to the, either the preliminary SER in December
1999 or the final SER in September of 2000. I believe
that's where the staff would have put forward this
basis as a rationale for the 2,000-year return period.

Q. I think you're trying to anticipate my
questions. The question I asked was simple, and that
really goes to a chronology. The contention was
written and admitted before SECY 01-178 came out.
That's the only question I asked. I think that's
obvious, right?

A. Yes.
Q. Is there anything about the earlier

rulemaking plan, SECY 98-126, that you think is
superior to the modification that's in SECY 01-178?
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standard of a total probability of exceedance of lxlO-2
over the operational period of an ISFSI facility were
to be a standard, that a 2,000-year return period
ground motion value combined with an operational period
of 40 years for the PFS facility means that the PFS
facility could not meet the standard.

Q. I understand. You don't need to go through
the answers you provided earlier. I understand what
you're saying.

A. Could I ask my counsel a question, please?
Q. Uh-huh.
A. Mr. Turk, would it be appropriate to return

to your question about principal authorship just to
communicate more clearly?

Q. Yes, that's fine.
A. I believe in my last deposition I described

the circumstances of my being asked by the director of
the Department of Environmental Quality, Dianne
Nielson, in August 1998 if I would be willing to help
review documents relating to the PFS application, and
notably it was the 1997 SAR. And I suggested to her
that what I preferred would be, rather than providing
assistance on a consulting basis, to have a contract in
place between the Department of Environmental Quality
and the University of Utah under which I and my
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colleague Jim Pechmann could provide this type of
scientific review expertise to the state.

In the original agreement with DEQ it was
specified that, if I'm not mistaken, this was -- the
document was actually entered as an exhibit during the
last deposition that my desire and intent was to
provide scientific guidance to the state and basically
not to become a party to the state's adversarial
relation in this process.

And as the train of events has ensued, I've
continued, along with Dr. Pechmann, in reviewing
documents that have been provided to us, and basically
pointing the -- pointing counsel to material or facts
that were subject to material dispute or arguments that
might be disputable, as in the case of the rationales
put forward to justify the return period. And in this
train I have provided advice and where I've signed my
declaration of authorship or attribution to particular
sections of a total argument put forward to the board.
So that in a sense this took me back when you asked if
I'm the principal author, as if I were somehow the
primary adversary on the part of the state relating to
this. And so I just wanted to clarify that, if that is
understandable.

Q. Yes. Thank you. No, I didn't mean to imply
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country. And the input ground motions are provided by
the U.S. Geological Survey's national hazard maps.

And in the sequence of formulas and look-up
tables that one proceeds through under the guidelines
of the IBC 2000, one begins with an acceleration and
response spectrum which has a 2 percent probability of
being exceeded in 50 years; namely, this was an
acceleration response spectrum representative of a
2,500-year return period ground motion.

And then at the first stage a value is taken
that is two-thirds of this, quote, maximum considered
earthquake. And then with the addition of subsequent
multiplicative terms, an importance factor is added for
essential buildings and in structures ranked in
importance.

Q. If you take two-thirds of the 2,500-year
return period, do you essentially come down to
something on the order of a -- was it approximately a
650-year return period earthquake?

A. It's not clear to me that that procedure is
proportionate that way. I'm not certain.

Q. I guess it would depend on the hazard curves
for a particular area? Maybe it's not a linear curve.

A. I'm not certain.
Q. I'm trying to understand the process by

I - - -
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that you're the adversary here. So I understand your
role.

When you were describing the building code,
and I guess this is a new IBC code, which, as I
understand it, comes out recommending a 2,500-year
return period for bridges?

A. Bridges wouldn't be governed by the IBC.
That would be governed by a separate code, in my
understanding. But structures that would fall under
model building codes.

Q. And that's where you would find a 2,500-year
return period applied?

A. That's correct.
Q. All right. You also mentioned something

which I wasn't quite sure I understood. You said that
two-thirds of the maximum value is taken for certain
types of structures. Do you recall that?

A. Yes.
Q. Can you explain that? What did you mean by

that?
A. There is a concept called a maximum

considered earthquake, and in my understanding it's an
attempt by structural engineers and other co-developers
to arrive at some ground motion input into design
considerations that would be uniform across the
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which you do this reduction by a third to get down to
the two-third value and then you multiply it up again
based on the importance of the structure. Can you
explain that any better to me?

A. As a non practicing engineer, my simple
answer is no. I require help from a practicing
engineer to go through all of the steps of that
prescription. I am aware that the community concensus
and standard evidently has affected the DOE in its
consideration statement as reflected in the revised DOE
Standard 1020, 2001.

Q. Looking at the IBC 2,500-year return
earthquake, if one was to measure the PFS facility
according to that standard and say, let's apply the IBC
to the PFSF, where would their number come out? You
would have to go through the reduction and
multiplication, right?

A. That's correct.
Q. And what return period would result from the

PFSF using the IBC approach?
A. I have not done that calculation. This

would be a hypothetical calculation for an ordinary --
for a building that would fall under the model building
code coincidentally cited at the PFS site. Would that
be the calculation you're proposing?
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Q. No, I was asking for the PFS facility

itself.
A. The code would not apply.
Q. All right. If you were to assume that the

code did apply, then my question is, what would the
return period be for the PSFS, and your answer is you
don't know?

A. I don't know on a site-specific calculation
like that. I do know that other terms enter into the
calculation that include local site amplification and
complicated terms such as that that enter into a
site-specific calculation.

Q. Are you familiar with any document other
than the rulemaking plan in SECY 98-126 that uses a
two-tiered approach?

A. Refresh my memory on this.
Q. That's the original rulemaking plan for

1998.
A. Yes. In the second that you referred to?
Q. No, that's the one. I'm asking, are you

familiar with the fact that it does have a two-tiered
approach?

A. Correct.
Q. Are you aware of any other document that

recommends a two-tiered approach to setting the seismic
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determine whether there is any reason to revise that
design or to affirm its continued acceptability?

A. No, the simple answer is no. But it raises
an interesting proposition of a facility already
designed and in place with -- and exposed to a seismic
hazard and what, in my imagination, might be involved
in redesign at that point.

Q. Is it possible that the seismic sources will
be understood differently at that point in time?

A. It's possible, yes, certainly. If an
earthquake occurred under Skull Valley, I think we
would acquire new information.

Q. And for other reasons it's possible that our
understanding of the seismic sources might be different
at that time?

A. Yes.
MR. TURK: Can we take about a five-minute

or a three-minute break?
iRecess from 3:51 to 3:58 p.m.)
Q. (BY MR. TURK) Dr. Arabasz, you've indicated

that you have not been involved in setting a standard
for facilities in terms of should there be a 2,000-year
or 2,500-year or some other year return period?

A. Other than this process, correct.
Q. This process for the PFS facility?
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hazard level?

A. Yucca Mountain Topical Report 2.
Q. And how do they use the two-tiered approach?
A. They follow a rulemaking related to 10 CFR

60 and quantify a hazard exceedance probability
relating to the frequency category 1 and frequency
category 2 in DOE's terminology.

Q. Are you familiar with the period of the
license that PFS has applied for?

A. Yes, I am.
Q. And that's a 20-year period?
A. Correct.
Q. Are you also aware that the regulation

specifies that a license may be granted for a period
not to exceed 20 years for an ISFSI?

A. I'm not familiar with that detail.
Q. Are you familiar with what will be done at

the end of the license period if PFS seeks to renew its
license in terms of licensing reviews?

A. I'm not familiar with the procedure. I do
know at that point that there will be an inventory of
casks on the site as it relates to exposure, but no,
I'm not familiar with the renewal procedure.

Q. Do you know whether NRC at that point will
look again at the seismic design of the facility to
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A. Correct.
Q. The staff, of course, has indicated its

belief that they think a 2,000-year return period is
the appropriate standard. Correct?

A. They've stated that belief, that's correct.
Q. As I understand the testimony you've given

until now, you're not proposing any other particular
standard apart from 2,000 years. Is that correct? You
don't have a particular number that you've recommended
and that you're willing to defend as being the
appropriate standard to apply to the PFS facility; is
that correct?

A. Basically, yes.
MR. TURK: Thank you.

EXAMINATION
BY MS. NAKAHARA:

Q. I have just a couple of clarifying
questions. Do you recall Mr. Gaukler asked you a
series of questions referring to a mean exceedance
hazard? Did you take that term to mean the ground
motion with a mean annual probability of exceedance?

A. Yes. The context typically was with
reference to DOE Standard 1020, and where the term
"hazard" was used, that was the sense I understood it.
But elsewise, that would not have been referring to the
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seismic performance goal.

Q. And Mr. Gaukler asked you questions about
your involvement in the seismic hazard analysis for the
superconducting super collider. What was your
responsibility or your involvement in that project?

A. It was basically a characterization of the
seismic hazard in a very rough form with information
available and absent any probabilistic seismic hazard
analysis or characterization of the seismicity and a
general description of the ground shaking hazard
relative to let's say a national basis, hence the
reference to the U.S. Geological Survey's ground
shaking hazard maps.

Q. Were you responsible for establishing any
seismic standards for that project?

A. No.
MS. NAKAHARA: I have no more questions.
MR. GAUKLER: I don't have any.

(Deposition was concluded at 4:02 p.m.)
i 4 *

1

2

3

4

5

6

7

8

9
10
21
12
13
14
15
1 6

17
18
1 9
20
21
22
23
24
25

PAGE 13 5
135

Case: In the Matter of Private Fuel Storage
Case No.: ASLPB No. 97-732-02-ISFSI
Reporter: Vicky McDaniel
Date taken: October 31, 2001

WITNESS CERTIFICATE

I, Dr. Walter J. Arabasz, HEREBY DECLARE:

That I am the witness referred to in the
foregoing testimony; that I have read the transcript
and know the contents thereof; that with these
corrections I have noted, this transcript truly and
accurately reflects my testimony.

PAGE-LINE CHANGE/CORRECTION REASON

No corrections were made.

SUBSCRIBED and SWORN to at
, this

2001.

Dr. Walter J.

day of

Arabasz

Notary Public

I

1
2

3
4

5
6

7

8

9

10

11

12

13

14
15

1 6
17
1 8
1 9

20
2 1
2 2
2 3
2 4
2 5

PAGE 134
134

C E R T I F I C A T E
State of Utah )

ss.
County of Utah )

I, Vicky McDaniel, a Registered Merit
Reporter and Notary Public in and for the State of
Utah, do hereby certify:

That the deposition of Dr. Walter J.
Arabasz, the witness in the foregoing deposition named,
was taken on October 31, 2001, and that said witness
was by me, before examination, duly sworn to testify
the truth, the whole truth, and nothing but the truth
in said cause;

That the testimony of said witness was
reported by me in stenotype and thereafter transcribed
into typewriting and that a full, true, and correct
transcription of said testimony so taken and
transcribed is set forth in the preceding pages.

I further certify that I am not of kin or
otherwise associated with any of the parties of said
cause of action and that I am not interested in the
event thereof.

WITNESS MY HAND and OFFICIAL SEAL at Saratoga
Springs, Utah, this 5th day of November, 2001.

Vicky McDaniel, RMR
Utah License No. 87-108580

CitiCourt, LLC
801.532.3441



m
m

�



In The Matter Of:

PRIVA TE FUEL STORAGE, L. L. C

MARVIN RESNIKOFF

October 29, 2001

BETA R-EPORTING & VIDEOGRAPHY SERVICES

91 0 SEVENTEENTH STREET, NW

SUITE 200

WASHINGTON, DC USA 20006

(202) 638-2400 FAX., (202) 833-3030

OriginalFileAARESNIK XT, 110 Pages
Min-U-Script® File ID.: 4263230540

Word Index included with this Min-U-Scripto



PRIVATE FUEL STORAGE, L.L.C.
MARVIN RESNIKOFF

October 29, 2001

Page 1
UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION
THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of
: Docket No. 72-22

PRIVATE FUEL STORAGE L.L.C.: ASLBP No.
:97-732-02-ISFSI

(Private Fuel Storage Facility):
Washington, D.C.

Monday, October 29, 2001
DepositIon of

MARVIN RESNIKOFF
a witness, called for examination by counsel
for Applicant pursuant to notice and
agreement of counsel, beginning at
approximately 10:40 a m. at the law offices
of Shaw Pittman, 2300 N Street, N.W.,
Washington, D.C. 20037, before Marilyn
Feldman of Beta Reporting & Videography
Services, notary public In and for the
District of Columbia, when were present on
behalf of the respective parties:

the record.

[15 A: Marvin Resnikoff.
[1610 : Dr.Resnikoff, my name is Paul [17]
Gaukler.You have already been deposed
[18] before on this proceeding, correct?
19] A: That's correct.

[20] 0: You know that I'll be asking you a
[211 series of questions this morning, and
if at [221 any time you don't understand
one of my
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PROCEEDINGS

[2] MR. GAU KLER: I just want to say [31
that for this deposition, we will send the
[41 copy to Dr. Resnikoff for his review
and to 151 correct any errors. [61 Wher-
eupon, [7] MARVIN RESNIKOFF [8] was
called as a witness and, having been [91
first duly sworn, was examined and
testified lioi as follows:
[11 EXAMINATION BY COUNSEL FOR
PFS
[12] BY MR. GAUKLER:
[131 0: Please state your full name for j14]

Page 5
[1] questions, you will ask me to clarify
the [21 question.Will you do that, please?
[31 A: Yes.
[4] 0: Thank you. Please describe for me
[51 generallyyour familiarity with the PFS
[6] project.
171 A: Well,I have been working on this [8]
application since its inception, working
on [91 many of the contentions, including
work on [10] this earthquake contention.
[11i The work has primarily been on [121
transportation cask vulnerability; air-
craft [13] accidents; the recent sabotage
contention [14] that was introduced;
travel to look at the 1151 potential - the
proposed site.
[16 0: When did you do that?
[171 A: Thatwas inthe beginning;that [18]
was - I don't remember. When did this
[19] start? Was it '96?
[201 0: The license application was filed
[211 June 1997, and the state filed its
petition [221 to intervene in September of
1997.

directly - my role in Utah L is to look at
[4] the radiological consequences of an [51
earthquake.
161 Q: When did you become involved
with [71 Utah L for that purpose approx-
imately?
[81 A: Well, I looked at the original 19]
petition, the entire petition that went
into [101 the - the contentions that went
in,but I [iii onlylooked atit brieflyat the
time.
[12] My participation is much more [13]
recent. It's only within the past few [14]
months that I have actually looked at [151
earthquake issues. I reviewed all the [161
safety analysis report. I reviewed the [171
Holtec work concerning particularly
this [18) focused area of radiological
consequences. [191 I reviewed some of
the recent commission [20] decisions.
f21)0: On Utah L?
(221 A: On Utah L.
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[X] MR. GAUKLER:Iwouldliketohave[2]
marked as Exhibit 1 a licensing board
order [3] dated June 15, 2001, entitled a
Memorandum [4) and Order Requesting
Joint Scheduling Report 151 and Delin-
eating Contention Utah L.'
[6] (Utah L, Part B Exhibit No. 1 [7] was
marked for identification.)
[8] BY MR. GAUKLER:
[9] 0: Have you had a chance to review
[10] what has been marked as exhibit I?
Iil A: I have. I have to say I haven't [121
read this before. I read the commission
[131 decision, but I didn't read this par-
ticular [14) order.
[15) Q: Does this particular order on [16]
page 2-3 reflect your understanding of
what [171 contention Utah L comprises?
[18] A: On page 2, which did you say?
[19] 0: Page 2-3, beginning with 'Utah L
[20] geotechnical," you see there are two
[21] subparts, a subpart A and a subpart B.
[22] Under subpartB,thereare sixfurther

Page 6

[1] A: Yes.Idon'trememberwhenthat [21
trip was, when we all went out there.
13] Q: Whatwas the purpose foryour trip
[41 out to the site?
151 A: To look at the site along with 16]
others, including the hearing board and,
you r[7 know, the NRC. I also reviewed a
lot of the [8) discovery documents.
[91 0: So the record is clear, the trip 110]
you are referring to the site is the trip [11]
that the licensing board went on with
the 112] parties.You were on that trip?
[13] A: Yes.
[14] 0: That was approximately [15] Janu-
ary 1998. Does that sound correct?
[16) A: That sounds right.
117) 0: Are you familiar the state's [18]
contention in Utah L concerning the [19]
geotechnical issues?
[201 A: I am.
[211 0: What is the basis of your 122]
familiarity with that contention?

Page 9
[11 subparts that go over to page 3.
[2] My question to you is, does this [31
comprisewhatyouunderstandUtah Lto
be 141 generally?
[5) A: The part that I'm focused on is [61
the part that deals with 72.104(a), dose
[7] limits.
[8] The safe shutdown earthquake and [9]
other issues like that, that's somebody
[101 else. Someone gives us the accele-
rations, [111 tells us what they are, and
that's our [12) starting point. So I'm
familiar with B 2.
[13) 0: That refers to the dose limits [14]
under 72.104(a)?
[15) A: Right.

-

Page 7
[1) A: My role in Utah L is to - you'll 12)
tell me if I'm answeringyour question [31

-
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1161 0: For example, you wouldn't be [171

testifying to the first paragraph in B, [181

where it talks about whether PFS should
be [19] required to use a probability
methodology [201 with a 10,000-year
return period?

[21] A: My part of it is to do the part [22]

that deals with 72.104(a), and as it

Page 1 0

[ii pertains to that part in that paragraph
1, [2] B 1, that's my role.

[31 0: B 2, you mean?
[4] A: No, B 1, where it says "and any 151

failure of an SSC that exceeds the [61

radiological requirements of 10 [7] CFR
72.104(a) must be designed for SSC [8]

Category 2."
[9i What it has to be designed for, we p101

are not focused on that; just the part that
[i1] deals with the radiological con-
sequences, [121 that section of that
phrase.
[13] Someone has to come to the [14]

conclusions of what the consequences
are of [ 15] our analysis.

[1610Q: Whether they should be assigned
to [ 171 a 1 0,000-year basis or a 2,000-year
basis, [18] would that be somebody else's

[2] A: Other than with counsel, let's [31
see:I was in one teleconference with the
[41 other state experts. And also Matt
Lamb, [5] who you have met previouslyin
my office, [6i and I have worked on these
matters together.

[710Q: When you say with other state [81
experts, who were those experts?

[9] A: Steve Bartlett, Farhang Ostadan, [10]i

and - I can't remember his first name,
[11] maybe it's Walter, Arabasz. I can't [121

remember the first name.

[131 Q: What was the purpose of your [ 14]

conversation with Dr. Bartlett, Dr. Os-
tadan, [151 and Dr.Arabasz?

[16] A: Essentially, it's coordination so [171

everybody knew what everybody else
was [18] working on. That was the pur-
pose of the [19] teleconference. It lasted
about 45 minutes.
[201 Q: When did this take place, [211

approximately.?
[221 A: Last week,Thursday or Friday.
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~i 0 : Thursday or Friday last week?

12] A: Yes. It couldn't have been [3] Thurs-
day.Wednesday or Friday.

[4] Q: What conclusions did you reach [51

with respect to the coordination of the

crete [14 could crack under an earth-
quake, yes or no, [15] not the specific
details of it.

[16[ 0: What did you tell them with [17]

respect to whether concrete could
crack [181 under an earthquake?

[19] A: Well, in our judgment, it could, 120]

under the most recent earthquake [211

accelerations that were given to us.

[22] 0: What is the significance of the
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[11 concrete cracking, as far as you are 121

concerned?

[31 A: As far as we are concerned, it [41

would increase the direct gamma doses;
the [5] concrete cracking would increase
the direct [6] gamma doses at the bound-
ary fence post.
[7] Maybe I shouldwaitforyou to ask [81 a
question, but I should say that we, [91

together with others, are now in the
process [10] of determining the exact
amount.
[111i Q: The exact addition to the gamma
[12] dose at the boundary?

[131 A: Yes, that's right.

[141 Q: You and others. Who are the [151

others?

I

[ie A:R~ight. fl( 6] effort? [161 A: My Andrstanding is the state has

[201 Q: What were you asked to do [21] [71 A: Well, for our role, nothing [8i di- [171 hired some people - and I don't

specifically with respect to Utah L, Part ferent from what I just mentioned to have their [181 names - the state has

Byou, [9] that we are working on the hired some others to [19] investigate the
B? radiological [101 consequences. The issue of how much cracking.

[22] A: We were asked to do two things. earthquake people wanted [Iij to know
what we had come up with. [20] Q: When you talk about gamma [21]

Page 1 1 radiation, what is gammra radiation,basic

[1] One is to look at the radiological [21 [12] Q: What did you tell them? [22] physics?

consequences, and the second is to look [13] A: I knew we were going to get into

at [3] whether the certificate of com- [141 that. Has the state given you any ofPae1

pliance and [4] the NRC analysis has our [15] work? I mean, it's recent work, [1] A: Well, there are certain [2] radion-

asked all these issues. [51 So we are within the [16] past three weeks. But we uclides in the canister that release [3]

looking at it to see whether there [6] are just sent a copy [17] of this to Connie high-energy photoelectric emissions

any unreviewed safety questions. Nakahara Wednesday or [18] Friday, one similar [41 to light but of much higher

[7i : Wen yu tlk aoutthe [8] cer- of these two days againjIthink [19] Friday. energy, such as [5] cesium 137, cobalt 60,

[71ica: Whe youpltalke about aeyu[ Has she passed that on to you? I1201 have and the concrete and [6] steel generally

tifrcate tof coplcifiance,? whtaeyu[ copies of that in case she hasn't. shield this material and t7] pull the doses

referringh to -specifically? e f [1 [211 (Utah L, Part B Exhibit No. 2 [221 was to less than 25 millirems a (81 year of the

[10]pA:aThe. rnSOMcriiaeo 1 marked for identification.) fence post. By the shielding (91 now

compl0:Iance. yteNCt he[3 -Pg 14 present, this material can be released [10]

STOM 10 sorae csk?[IITHEWITESS Wht w takePageu and the exposures would be higher.

S O M 1 0 s o a e c s ?[11 THe WT NESS:nlu W hat we talke aboutd [111I Q: Y ou are talking about this [12]

[14 A: Yes. [2]haettecnlsos.nti ped radiation that would come from the

[15] Q: Who asked you to undertake the- set canister [13] that could go through the

se [161 tasks? [3] BY MR. GAUKLER: cask?

[17] A: You mean who specifically in the [4] Q: Would you identify for me what [141 A: That's right.

[i]state office? has [51 been marked as Exhibit 2? [5 :Yuaenttligaotte[6

1191 0: Yes. [6] A: This is a spreadsheet, [7] calcula- release of radioactive materials itself as

[20] A: Denise Chancellor. tions on potential for concrete [81 crack- [17] such?

[21] 0: With whom have [18]suse ig ls A: We have not looked into that yet

these [221 analyses or your work other [91 0: So you discussed this calculation [191 as to whether if a canister toppled

thno1] with Dr.Bartlett, Dr. Ostadan, and ["Il and the [20] concrete was not cylindrical

thnyour Dr.Arabasz? but ovate, [211 whether that would also

Page 12 [12] A: Yes, that's right. I wouldn't say [ 13] affectthe canister [221 itself-We have only

[1] counsel? the exact details, but just whether con- looked into the issue

PaQe 10 - Page 16 (4) Mmn-U-Script® BETA REPORTING (202) 638-2400



MARVIN RESNIKOFF
PRIVATE FUEL STORAGE, L.L.C. October 29, 2001

Page 17
i so far of cracking of concrete.

[2] Q: You say 'so far." Do you intend [3] to
do analysis of that sort or not?

141 A: Yes.
[51 Q: When do you plan to undertake 16]
those analyses?
[7] A: We are working on it right now.
[1] MR. GAUKLER:For the record, I [9]
wouldlike to reserve myoption of taking
[ 101 the deposition on these new analyses
when [ill they are completed.
[12] MS. CURRAN:Um-hmm.
(131 BY MR. GAUKLER:
[141 0: You sayyouhadthis conversation
1[51 with Dr.Bartlett, Dr.Ostadan, and l61

Dr. Arabasz of approximately 45 min-
utes. 1171 Did you describe to them how
you computed [18] the cracking in the
concrete?
[19] A: No. Actually, we didn't talk [20]
about that.
[211 0: What did they express? Did they
[221 express agreement with you that the
concrete

[0ol is standing up?
[11] A: That's right.
1121 Q: Have you done any analysis as to
[131 what would happen if a cask would
tip over?
[14] A: We are looking into that right [15]

now. That's exactly, the issue that I 1161
mentioned previously.We are looking as
to 117] whetherthe concretewould ovate
- is that [18] a verb?
[19] Q: By "ovate," what do you mean?
[201 A: It would go from round to -

[211 Q: Elliptical?
[22] A: To oval.

[20] A: Well, the sources, we have gotten
[211 these from the SAR in some of the
recent 122] submissions.

Page 20
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[1] Q: Didyou getthemordid one of the
[2] other experts get them and supply
them to [31 you?
[41 A: No, the documents were provided
by [51 the Utah AG's office.
[6] Q: Then you reviewed them and pul-
led [7] out these numbers for these
particular [81 accelerations?
[9] A: Yes.

[1o0 0: I'mcuriouswith respectto the [11]
last one, 84th percentile peak [12] accele-
rations, East Fault, what document did
[13] that come fromd There's not one
identified [141 there; that's why I am
asking.
[151 A: I don't recall.I mayhave it [161 with
me .You know, during the breakI can [17]

just see whetherldo ornot,or lcould [18]
make a call to the office.
[191 Q: Okay.
[20] A: But I don't recall off the top of [211
my head where that number came from,
which [22] document.

Page 23

[11 Q: Oval, okay.

Page 18
[1] would crack?
[21 A: They didn't have a view. We [31
didn't talk about it. No, they didn't have
[4] a view on that.
[51 0: Did they express a view with [6]
respect to the consequences of the
concrete [71 cracking or not cracking?
[8] A: Did they express a view?
[9] a Yes.
[lo] A: Not that I recall.
[11] Q: Doyourecallwhattheysaidin[12]
general?
[131 A: Not really. A lot of the [14] dis-
cussion was about magnitude of [15]
earthquakes. You know, this is an area
that 116] is really up to themandfranklyI
wasn't [171 very familiar with it. We
started from [181 accelerations, you
know,we go from what [19] numbers are
in the reports for accelerations 1201 and
then proceed from there.
1211 We have looked at, you know, other
[221 Holtec reports such as tip-over an-
alysis,

Page 19
[1] and they did express a view about
that,as [2] to whethera canisterwould tip
over. They [3] thought yes, that would
happen.
[41 Q: At what point would it happen; did
[51 they express that?
[61 A: I don't recall that. Our analysis [7]
doesn't depend on tip-over.
[8] 0: Your analysis in Exhibit 2 does 191
not assume tip-over,it justassumesa cask

[2] A: Whether it would impact the [31
canister itself, whether any radioactive
141 material could be released. We are
looking [5] into that issue right now, and
that involves [6] tip-over.
171 0: What are you assuming for this [81
calculation of tip-over?
[9] A: We haven't done this analysis yet.
[10] Q: What accelerations are you going
[11] to use for the tip-over analysis?
112] A: We are going to look at the ones
[131 that are in the last three columns.
[14] 0: The last three columns, referring
[151 to Exhibit 2?
[161 A: Yes.

1171 0: Couldyou describe forme the [18]
accelerations intthe last three columns in
[ l91 Exhibit 2? I take it you are referring to
[201 the bottom part of the page, where
we have [21] headings on the top of"
1,000-year return [221 period,"" 2,000-
year return period,""DSHA

Page 21
[11 peak seismic event"-Itake it DSHA"
[21 means deterministic seismic hazard
analysis?
[3] A: Yes.

[41 0: Then we have DSHA ground mot-
ion [51 hazard,accordingto PFS SER.Then
we have [6] HI-STORM SAR with revision
9, then PFS SAR m revision 21 DSHA.
Then we have PFS SAR with is] a 2,000-
year return period, and we have 84th [9]
percentile peak accelerations for East
[10] Fault.That'swhatyouare referringto
[111 down there?
[12] A: Exactly.
[13] 0: You are going to be using the -

[141 A: Latter three.
[151 0: Latter three that I just talked [16]
about?
[17] A: Yes.
[18] a: Who hasprovidedtoyouthese [19]
accelerations?

[11 Q: But it came from a document as 12]
opposed to another expert?
[31 A: Yes, that's right.
[4] Q: Would you please tell me what [51
documents you had a role in preparing
with [61 respect to Utah L?
[71 A: We have looked at SAR,the most 18i
recent revisions. Is that what you are l9]
asking?
[10] 0: I am asking what documents did
you [1i ] have a role in preparing.
[121 A: Oh, what role in preparing.
[13] Q: Yes. Obviously, I take it, you (141
prepared Exhibit 2.
[15] A: We also participated in the [16]
response to PFS interrogatories.
117] a: I think you nodded, but you need
[18] to answer the question. You did
prepare [191 Exhibit 2?
[201 A: Yes. Is that what you asked?
[21] 0: Yes.
[221 A: I thought you asked what doc-
uments

Page 24
[1] in addition.
121 Q: I asked you that, and then I was 13]
going to ask you what documents in
addition [4] as well.
[5] A: I must be a mind-reader here.
[6] 0: So you prepared Exhibit 2 and you
[7] also assistedinpreparing the state's 18]
responses to PFS's interrogatories?
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[9] A: Yes.
[iol Q: Any other documents you had a
role [11] in preparing?
[121 A: No, I don't believe so, to the [13]
best of my recollection.
1141 Q: What documents have you re-
viewed [15] with respect to the Utah L
issues that you [16] have worked on?

[17] A: We have reviewed a lot of Holtec
[18] documents. I'm not sure I can name
them [19] all.I canprovideyoualist,ifthat
[20] would be helpful to you.
[21] Q: You reviewed the Holtec safety
[22] analysis report?

cask [221 would not crack.

Page 27

[1] Q: Did you identify any other [2] uni-
dentified safety issues or unresolved [31
safety issues other than concrete crack-
ing 141 that you claim is unresolved?

[5] A: Yes,therewasoneotherandthat[6]
pertains to cask heatup, assuming the
casks [7r toppled. We did look at that
issue. The [8] safety analysis report has a
bounding case [9] which assumes a cask
is entirelycoveredor [10] the inletsare all
blocked,but it doesn't [11] have - and in
that case,the concretewould [121 heatup
after a certain period of time, 33 [13]
hours.It doesn't considerthe case of [141
casks lying on the ground in a horizontal
[15] position for a long period of time.
[16] So thatwas anotherissue,and 117] that
also involves concrete cracking or [181
degrading. So that was the second issue
[19] that we considered unresolved.

[20] Q: That was with regard to concrete
[21] cracking then?
[22] A: Yes.

[12] Q: So you were responsible for [13]
preparing the response 4(c)?

[14] A: Yes,and it does referindirectly 115]
to what I just said.
[16] C: It does?

117] A: Yes.
[18] a: Where does it refer to that?

[19] A: It says, "Holtec's conclusion that
[20] the dose rate at the PFS site orthe [21]
boundary will be small and localized
does [22] not hold formore thanrone cask
tip-over."
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[1] A: Yes, as it pertains to cask [21 crack-
ing.
[3] Q: Have you reviewed any other parts
[4] of the Holtec safety analysis report on
[5] other issues?

[6] A: Well, in that section involving [7]
cask cracking, which I believe was [8]
section 3.4, there were a couple appen-
dices, [9] appendix A and B, that were
referred to; we [lo] reviewed those.
There have beena lotof [i1] calculational
packages that Holtec has [12] prepared
for PFS, and we reviewed those.
[13] Q: What topics did those calculation
[14] packages involve?

[15] A: Multi-cask response is one that I
[16] remember. I can't remember the
names of all [17] of them. We read these
just for the purpose [18] of focusing on
the subject matter that we [19] are
looking at.
[20] Q: Which is radiological doses?
[21] A: Yes, and whether there were any
[22] unreviewed safety questions.
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[i] Q: Have you done anyfurtheranalysis
[21 on that issue as it relates to concrete 131
cracking?
[4] A: We haven't. Our purpose was just
is] to look at what the safety analysis
reports [6] had to say about this. If all the
casks [71 fell over and they all had to be
righted, in [8] our opinion, it would
probably take longer [9] than 33 hours,
and so we considered that an [lo1 un-
reviewed safety question.
[1ll Q: You didn't mention that in your
[12] response, the state's responses to the
PFS 1131 interrogatories, did you?

[14] A: I don't recall.
[151 MR. GAUKLER: Let me introduce as
[16] Exhibit 3 the State of Utah's Ob-
jections and 117] Response to Applicant's
Seventh Set of [18] Formal Discovery
Requests to Intervenor [19] State of Utah,
dated September 28, 2001.
[201 (Utah L, Part B Exhibit No. 3 [211 was
marked for identification.)
[22] BY MR. GAUKLER:
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[1i If there were a field of casks [21 that
tipped over, it would take, in our [31
opinion, longer than 33 hours to right
them. [4] If the concrete degraded, then
the exposure 15] rate would increase at
the fence post.So [6] it's encompassedby
that.

[] Q: You don't referto the 33 hours to 18]
upright the cask in here, do you?
[9] A: No, it doesn't say that.
[10] Q: Was there anyotherpart of the [11]
interrogatories that you had a role in or
[12] responsibility in preparing the re-
sponse?
[13] A: I have to take a minute to look it
[141 over.

[15] Q: Okay.
[161 A: Not specifically, no. I mean, 1171
counsel may have used our response in
4(c) [181 in other parts, but 4(c) is what I
really [19] remember working on.
1201 0: Didyou consultwithanyother [21]
experts in preparing your response to
4(c)?
1221 A: No.
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[1] 0: Were you reviewing safety [2] ques-
tions regarding Utah L or just [3] gener-
ally?
[41 A: Generally as it concerned cask [5]
cracking.
[6] Q: Did you identify any?

17] A: Yes, it appeared to us that safety [8]
analysis report,the Holtec safetyanalysis
[9] report has not been updated to take
into [10] account - and the PFS safety
analysis [ill report has notbeen updated
to take into 112] account these higher
accelerations, these [131] greater accele-
rations.It has been updated [141 forother
issues but not for cracking, not 1151 for
cask cracking.
116] That still refers to the lesser 117]
accelerations that really have been re-
viewed [18] by the NFS - excuse me, by
NRC in their [19] safety evaluation re-
ports; some of the [20] numbers that
appear in the first two columns [21]
where under those accelerations, the

Page 25 - Page 31 (6)

Page 31

[1] Q: What did you do to prepare for [2]
today's deposition?
[31 A: I reviewed our calculations. I [4]
reviewed the commissioner's decision. I
[51 think that's it.
161 Q: Did you talk to anyone else 171
besides your counsel in preparing for 18]
today's deposition?
[91 A: No.
[1o] MR. GAUKLER:I would like to [11]

introduce what I believe is your resume.
[121 This will be Exhibit 4.

[13] (Utah L, Part B Exhibit No. 4 [141 was
marked for identification.)
[151 THE WITNESS: Counsel,can ladd [16]

to my last response?
[171 BY MR. GAUKLER:

[18] C: Certainly.

[19] A: I did review the - I think it [20]

says, "Holtec SAR for the HI-STORM,"
those [21] sections that I talked about
earlier.

[1] Q: Doyourecognize whathasbeen [2]

marked as Exhibit 3?
[3] A: I do.
[4] a: What part, if any, of Exhibit 3 [5]
were you responsible for preparing?
[6] A: Well, that's exactly what I was [7]
reading. Counsel underlined a sentence
in [8] there that said 4(c), but that was
exactly [9] what I was reading.

o1] Q: Okay.

[11l A: I beat her to the punch.
.mUSrp®BT EORIG(0)6820
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1221 0: Very good, thank you. Do you
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1il recognize what has been marked as
Exhibit 4?
121 A: I do.
(31 Q: Is that an accurate summary of 141
your educational and professional back-
ground 151 and expertise?
[6] A: Well, it's not recent. I thought 171
that was going to be the first question,
and (8] that's why I wrote this third of a
page on [91 the train,thinking aboutwhat
I had done in 110l the last year.
(11i Q: Would you please tell me in what
(121 respect it's not recent and doesn't
include (131 your recent experience?
(14] A: I'm happy to turn this over to you
[15i except I don't think you can read it.
(161 Q:Just tell us.
(17] A: Okay.These are the activities I (18]
have worked on in the past year or so. I
(19] have worked on license termination
plan at (201 Connecticut Yankee. I have
worked on 1211 groundwater contam-
ination at the Department 1221 of Energy
facilities.

TAG grant from the EPA.
(121 Finally, we have done work in 1131
Texas on personal injury cases involving
114] uranium mining and milling.I should
say we [15] have also worked on personal
injury cases in 116i Louisiana for oil pipe
cleaners.That's (17] what I could think of
on the train coming (181 down. I have
worked on all of those.
(191 Q: Your current position is what?
[201 A: I'm the senior associate at [211
Radioactive Waste Management As-
sociates. It [221 involves five of us in the
office.There

then, particularly in terms of those that
1221 you believe are relevant.
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(1] We are preparing a book for a (21
coalition of public interest groups who
work 131 specifically on the Portsmouth
gaseous 14] diffusion plant, and INEEL -
that's (5] I-N-E-E-L,allincaps - high-level
waste [6] tanks, looking at their integrity.
(7] We worked for the State of Nevada, (8]
and this involved cask response to a [91
potential accident and the con-
sequences. We (10] worked on the Bal-
timore Tunnel fire in [1] looking at what
would be the consequences if 1121 a cask
from Calvert Cliffs went through the (131
Baltimore tunnel.
[14] We worked on a transportation 1151
accident analysis forthe State of Nevada,
(16] looked at emergency response and
potential (171 health consequences, and
that involved (181 looking at cask re-
sponse to anaccident.We (191 have done
similar work for some counties in 1201
Nevada, White Pine County, Churchill
County, 121] and Clark County.
(22] For the State of Utah, in addition

Page 34
[1] to this proceeding, we worked for the
(2] governor's office on the timing and
capacity 13] of a proposed Yucca Moun-
tain repository. We 141 have worked on
aircraft accidents for the IS attorney
general's office.
16 I guess, as I pointed out earlier, r71 we
have worked on Utah RR, the proposed
[8] contention. We worked for public
interest [9] groups in Massachusetts, a
group called Crew [1o0 on Cleanup ofthe
NMI Starmet uranium basin 11l1 under a
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(11 are two environmental engineers -
one of [2] them you have met,Matt Lamb,
and another 131 one,BayatHintermann -
Rachel Hawkins, who (4] is a chemical
engineer, and an office 1(1 manager and
myself.
(6] Q: Your academic training as set 171
forth in your resume is in physics;is that
181 correct?
(9] A: That's correct.
(10] 0: Didyou consultwithanyother (11]
experts in the work you did concerning
Yucca [12] Mountain, its timing and cap-
acity?
113] A: Oh,we probably talked to Bob (141
Halstead, who works for the State of
Nevada, [15] on those issues. He's the
transportation (16l adviser to the State of
Nevada. We probably 1173 talked to him
about these issues.
1s] MR. GAUKLER:I would like to (19]
introduce two other things related to
your [20] background. I would like to
introduce (211 Exhibit 5,which is entitled "
Publications 1221 of Marvin Resnikoff,
Ph.D., 1985/1998," and
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(1] A: I'll put an asterisk next to it. (2]
Similarly, the court proceedings, Exhibit
6,131 there are more recent ones.
[41 Q: Any recent ones that are relevant (51
to what you are doing on Utah L, Part B?
(61 A: No, not really.
[710: Would you mind giving me an
update [8] on that in any event?
(91 A: Sure.
[10] a: Going back to Exhibit 5, are there
(111 any particular publications that you
believe 112i are relevant to the work you
are doing on (13] Utah L, Part B?
[14] A: The publications that are most [151
relevant relate to cask response. There
are [16] probably some that are earlier
than [171 January '85, since I worked on
cask response (181 since 1975. So there
are probably some (191 documents that
are relevant earlier than (201 this. But you
want to know on this list are 121] there
some that are particularly relevant?
(221 0: That's my question, yes.
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(1] MS. CURRAN:lt makes sense to 121
give Marvin a little time.
(31 BY MR. GAUKLER:
[41 0: Want to look at that over lunch 15]
and get back to me on that?
161 A: Okay.
71 0: When you talk about cask re-

sponse, [8] what do you mean by 'cask
response"?
(91 A: The issues that we worked on 110]
involve transportation casks, and the
other [i1 issues that we worked on that
pertain to (121 this subject involve some
of the issues in [1 31 this proceeding, and
also some other (14] proceedings that we
workedon involving (151 heatup of casks.
(6 Q: What other proceedings are you
(17] referring to?
(181 A: I have to refer to Exhibit 4. (19]
Point Beach, Prairie Island, and Palisade
[201 reactors are some of the other
proceedings (21] we have worked on.
Some involved hearings [221 before state
comnmissions.The Palisades
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[i] as Exhibit 6, 'Marvin Resnikoff, Ph.D.
Court t21 Proceedings."
(3] (Utah L, Part B Exhibit Nos. 5 (4] and 6
were marked for 151 identification.)
[61 BY MR. GAUKLER:
(7m 0: Is Exhibit 5 an accurate list of [81
your publications from 1985 through
1998?
[91 A: It doesn't include the most recent
101 ones. It would have to be updated.

(11] 0: Are there any recent publications
[(21 that you believe are relevant to the
issues (131 that you are working on with
respect to Utah (141 L, Part B, since 1998?
1151 A: I think the ones that are most [16]
relevant relate to cask response to an [171
accident; those are the most relevant.
And [18] there have been more recent
ones than appear [19] here. So I could
update this list for you.
[201 0: Iwould like to have it updated 1211
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pij reactor involved a federal court pro-
ceeding.
[21 Q: Whatwork didyou do with respect
[31 to Point Beach?
[41 A: This is to the best of my (51 re-
collection, okay?
(6] Q: Okay.
(71 A: It was the issue of alternatives. 18]
These were hearings before - Point
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Beach t91 and Prairie Island were hear-
ings before [10] various state com-
missions. One, I believe [11] was the
PublicUtilityCommissioninthe [12] State
of Wisconsin, Point Beach reactor, and
[13) it involved the cost of one reactor
versus [14] anotherreactor - excuse me,
the cost of [15] one storage cask versus
the cost of another.
[16) These hearings took place sometime
[17) ago so I don't really recall well the
exact, [18] you know, the exact discus-
sions that took [19] place. It might have
involved sabotage.
[20) a: Which one might have?
[21] A: The Point Beach reactor might [22)
have. I think there was a discussion of

[20) the radiation exposure would be at
the [21] boundary.
[22) Those last two steps, we haven't
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[m] yet done and we are not going to do all
of [2) that part of it.The actual size of the
[3) crack, there will be other consultants
that [4] are going to be looking into that.
[51 Then the other issue is heatup, [6]
potential heatup of the cask in a hor-
izontal [7] position and the potential
degradation of [8) concrete, which also
involves the issue that [9) we are working
on, radiological [10] consequences. As I
said, we are just [11) looking into that
now.
[12) Q: What background or work have
you [13] donethat'srelevantto evaluating
the [14) cracking of concrete?
[15) A: This is a straight physics [16] en-
gineering issue. We are looking into 1171
stresses on the steel shell and on the [18)
concrete due to an earthquake.
[19] We have essentially in this case [20]
taken the calculations that have pre-
viously [21] been done by PFS and Holtec
and are updating 122] them to put in the
new numbers. So this is
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1i] that.
[2] Q: What did Prairie Island involve, (31
as far as you recall?
[4) A: I don't really remember. We were
[5) working on behalf of the Sioux tribe. I
do [6] remember that.

m Q: What did Palisades involve?
18] A: That involved the issue of whether
i9] an environmental impact statement
should be [10) prepared for the Nuclear
Regulatory [i11 Commission.

[121 Q: What technical issues were [13)
involved in that context?
[14) A: Sorry?

1151 Q: What technical or regulatory 116)
issues were involved in that context?
[17] A: The potential environmental im-
pact [18] is my best recollection of what
we worked on [19] there.
[20) Q: Do you recall what you identified
[21] as potential environmental impacts
there?
122] A: I have to say I don't.

ceeding.
[12) A: Coursework on thermodynamics
in [13) college, computer work, under-
standing [14] computer programs that
were used - Fluent. [15) That's the
previous work.
[16] Q: So there would be nothing since
[ 17) college up to the PFS proceeding; is
that [18) correct the way I interpret your
answer?
[19] A: No.

120) Q: In what way am I interpreting [211
incorrectly?
[221 A: No. I have worked on heatup of
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[1) casks for a long time, heatup of [2]

transportation casks. So I have looked
into [3) heatup of casks.

[4] Q: What about transportation casks,
[5) they don't involve concrete, do they?
[6] A: No, they don't involve concrete.
[7) MS. CURRAN: Paul, it's been about [8]
two hours -

[91 MR. GAUKLER:Hourand 15 minutes.
[10) MS. CURRAN:Can we take a break
[11) sometime soon?
[12) MR. GAUKLER: Sure. Why don't we
[13] take a break and have another short
session [14) before lunch. That sounds
reasonable to me.
[15] (Recess)
[16] BY MR. GAUKLER:
[17] Q: Have you ever done an original [18]
calculation of the strength of steel or [19)
concrete when subjected to stresses, [20)
external stresses?
[21) A: Originalcalculation?Sofarour[221
calculations have been to use the pro-
cedures
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[1] not different than other issues that I
have [2] taken courses on at college, like
statics.
[3] Q: Since college,whatwork have you
[4] done involving cracking or potential
[5) cracking of concrete?
[6) A: This is the first time we have [7)
worked on the potential cracking of [8]
concrete.Excuse me,maybe Ishould say
the [9] second time.
[10] We looked also into - for the [ii]
aircraft contention K,we looked into the
[12] issue of an MK84, inert bomb or -
not an [13) inert bomb- canisterstriking
the [14) concrete,and we looked into that
issue of [15i whether the MK84 would
penetrate the [16) concrete. So we pre-
viously looked into that [171 issue.

[18] Q: That was also in the context of-
[19] A: Those are the two times. Right [201
now, looking into cracking, and this [21)
previous analysis that we did.
[22) Q: The previous analysis was also
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[1) Q: I take it from your previous [2]
responses, the work that you have done
that 131 you believe is most relevant to the
issues [4] you are going to be covering
with respect to [5] Utah L, Part B, is work
involvingthe [6] response of casks, as you
have mentioned 17] that?
[8) A: Dose consequences, yes, [9] rad-
iological consequences.
[10] Q: When you say response of casks,
[11I are you referring to it in any other
way [12] than meaning radiological dose
consequences?
[13) A: Just to make it perfectly clear, [14]
we first estimated whether cracking
could [15) occurfor one issue.If cracking
did not [16] occur, and therefore - that
was our issue, [171 whether cracking
occurred or not, and then [18) if cracking
occurred, then our next step was [19] to
determine the size of the crack and what
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111 part of this PFS licensing proceeding,
[21 correct?

[3) A: Yes, that's right.

[4] 0: What work have you done pre-
viously [5) with respect to thermal deg-
radation of [6) concrete from heat?
[7) A: Previous to this PFS proceeding, [8]
or looking at Utah H, heating up of [9]
concrete?
[10) Q: Let's go first to the PFS [11) pro-
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[1] that were in the PFS SAR and update
the [21 numbers, so ourwork is in Exhibit
2.
[3) Q: I take it from your answer that [41
you have never done in the past any
original [51 calculations or design cal-
culations that [6) concern the strength of
steel and concrete [7] when subjected to
external stresses?
1[8 A: No, I wouldn't say that.We have [91
looked into the issue of the penetration
of [10] steel and concrete, and as I
mentionedto [iu you before,Ididthatas
far back as 1975, 1121 looking into the
consequences of an air 1131 crash with a
plutonium container as part of [141 a
lawsuit for the State of New York attor-
ney [15] general. So we have looked into
that issue.
[161 Q: Have you everdone anydesign [17]
calculations involving the strength of
steel [18] and concrete as part of the
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design of a 119] structure or component?

[20] A: No.
121] Q: Have you ever done any eval-
uation 1221 of the thermal degradation of
concrete as
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[1] part of the original design of a
structure [21 or component?
131 A: Design work, no.
14] 0: Have you ever done any calcul-
ation [51 of the thermal degradation of
concrete other [61 than what you have
done in this case here?
[7] A: Other than what we have done in
la] this proceeding?

(91 Q: Yes.
[10] A: No.
l1] Q: Looking at Exhibit 6, this is your
1121 list of court proceedings. What area
of [131 expertisewereyouqualifiedforin
these [141 proceedings generally?
[15i A: For these court cases, generally,
(16]theyhaveinvolved dose calculations.
117] Q: Haveyoueverbeenqualifiedasan
[18] expert in any other area other than
what you [191 have described as dose
calculations?
[201 A: What do you mean?
[211 Q: Have you ever been certified to
122] testify and have you testified in an
area
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[1] other than radiological dose con-
sequences?
[2] A: I have testified before an NRC 131
hearing panel in 1980 concerning heat-
up of [4] the spent fuel pool at the Zion
reactor.
[51 0: Can you recall any other 161 pro-
ceeding?
[7] A: We have testified in numerous [8]
cases involving proposed low-level was-
te [91 facilities, and that involved risk [10]
assessments, is what I would say.
[11] Q: Riskassessments involving [121 rad-
iological doses or release of radiation?
[13] A: Yes, yes, movement of groun-
dwater, [141 potential dose to the public.
[15] MS. CURRAN:We just need a [161
moment.
1171 (Discussion off the record)
[181 BY MR. GAUKLER:
[19] Q: Doyouwanttoaddanythingto[20]
your previous answers?
[21] A: Asyousay,Ihavebeentakento [22]
the woodshed. That's what you said in
the

[31 A: I think when I described I [4]

calculate radiation exposures, you
know, [51 radiation doses, I don't think it
gives a 161 full explanation for what's
entailed.
171 For instance, we calculated - I [81

calculated radiation exposures in the
case [91 of a plutonium cask that could be
penetrated [101 in this work done for the
State of NewYork [11] in 1975.Well, that
involved penetration of [121 a cask, how
much gets out, and what the dose [13]

consequences are. In other words, there
[14] were awhole bunch of steps.To sayit
was 1151 just dose consequences doesn't
really give a [16] full explanation of what
was happening.
[171 All of these cases involve - all [18] of
these are just court proceedings that are
[191 on this page. They are not admin-
istrative [20] proceedings; they are just
court [21] proceedings,and almost all the
court [221 proceedings are of personal
injury cases.
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[1] 0: Let me ask the question [21 dif-
ferently then. Have you ever testified [3]
as an expert in any court proceeding or
[4] administrative proceeding involving
the [51 stresses and strains on concrete
and the [61 cracking of concrete?
[71 A: No, but -
[81 Q: The answer is no?
[91 A: 'No, but" is the answer.
[o1 0: What do you mean by the "but" in
[111 that answer?
[121 A: I'm glad you asked me that. Some
[131 of these are just elementary en-
gineering and [141 physics calculations
that we did to involve [151 the extent of
concrete cracking.
[161 0: When you say "some of these,"
you [171 are referring to Exhibit 2?
[18] A: Yes.
[19] 0: My question wasn't that. My l20]

question was, have you ever testified [211

concerning the cracking of concrete in
any [221 court or administrative pro-
ceeding? That
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1] was my question.
[21 A: I think a fair answer is no.
[31 Q: Have you ever testified in [41 pre-
vious court or administrative pro-
ceedings [5] concerning the thermal
degradation of [61 concrete?

[71 A: Other than the PFS proceeding [8]
where we drafted testimony, the answer
is 19] no.
[100Q: You understand that you have
been [1m identifiedbytheState ofUtahas
a witness [121 with respect to Utah L, Part
B?

[131 A: Yes.
[141 0: What do you expect to be the [151
general topic of your testimony?
[16] A: Gee, I thought we covered this. I
[171 thought this has been asked and
answered.
[18] Q: Is itfairto sayradiological l191 dose
calculations?
[20] A: Yes. But to take it from the top, 1211
we are calculatingwhether the concrete
Will [22] crack -
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[11 0: Okay.
[21 A: Under earthquake accelerations
and [31 under tip-over. We are also cal-
culating [41 flattening of the concrete.
Finally,for [5] tip-overwe are lookinginto
the thermal 161 aspects of - thermal
degradation of [71 concrete.Thenwe are
looking into the 18] radiological con-
sequences of that.
[9] Where we have gotten so far is we 10]
have estimated whether concrete will
crack, [11] and the next steps are to look
into the size [121 of the crack and dose
consequences.
[131 We have looked into - more [14l
precisely, we have reviewed the safety
1151 analysis report to see whether the
bounds [161 are exceeded in estimates of
casks lying [17] horizontal; that is, at a 33-
hourtime [18] period,andto see whether
the cask will [191 heat up if laid hor-
izontally, and how much 120] time would
be required for that heatup to 1211 take
place so that the concrete parameters
[221 will be exceeded.
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[11 I thinkthat's afullrange of[21 whatwe
are doing.
[31 Oh,Ialso mentionedthatin[4] addition
to calculating the dose [5] consequences,
we are answering this [61 corollary quest-
ion of whether these are [7] unreviewed
safety questions.
[8] MR. GAUKLER:I think I am at a 19]
point where it makes sense to break for
[1o0 lunch.
[11i (Whereupon, at 12:15 p.m. a [121
luncheon recess was taken.)
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tij AFTERNOONSESSION
[21 (1:35p.m.) [3] Whereupon, [41 MARVIN
RESNIKOFF [51 was recalled as a witness
and, having been [61 previously sworn,
was examined and testified [7i further as
follows:
[81 THE WITNESS: Should I get to the 191
homework assignment?
[1o] EXAMINATION BY COUNSEL FOR
PFS
[111 CONTINUED
[121 BY MR. GAUKLER:
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[1] previous -

[2] 0: Yes, I recall that.
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[131 Q: Yes.Why don't you report on that
[141 first.

[15i A: 84th percentile acceleration that
[161 we mentioned in the spreadsheet
appears here [171 in this paper produced
by Stone &Webster, 1181 titled "Update of
Deterministic Ground [19] Motion As-
sessments, Revision 1," April 2001, 120]
prepared by Geomatrix Consultants.
[211 Q: Okay.
[22] A: It's on page 3.
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1l] Q: That's the 84th percentile for the
[2] deterministic seismic hazard analysis?
[3i A: Yes.
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[1] identify with an asterisk on the list, 12]
correct?
Bi A: Yes.

[4] MS. CURRAN:They are relevant to [5]
the contention?
(6] THE WITNESS: Yes. f7i I take it back.
The Utah one is 18] not. The Nevada
papers are, and I'll 191 asterisk them.
[1o] BY MR. GAUKLER:

[11] Q: Excuseme.Utahpapersarenot-
[121 can you say that again?
[13] A: The Nevada papers are relevant,
[14] and the Utah one which talks about
the [15] capacity of repositories is not
relevant to 1161 this particular issue.
[17] Q: I understand. Anything else to [18]
report on that you have left over from
the 119] morning?

[20] A: No.
121] Q: Those two papers from Nevada
are [22] soon to be released for what
purposes?

you [13] are going to be covering in your
testimony, [14] and just to make sure the
record is clear, I 1151 want to summarize
them and make sure I have [161 them
correctly.
[17] The first one is you are going to [18]
look at whether the concrete of the cask
[ 19] will crack standing upright,when the
cask 120] is upright?
[21] A: That's right.

[22] Q: Second, you are going to examine

[4] Q: Very good.
[5] A: Then I haven't updated this [6]
publication list during lunchtime, but
we'll [7] send it to you.
181 Q: Okay.

[9] A: But I did put a mark next to [10]
issues that relate to casks, storage and [11]
transportation casks. I put a mark next to
[12] each of those.
[13] Q: That's on the original there?

[14] A: It's actually on the copy.

[15] Q: Okay.

[161 A: Should I transfer it all over -

[17] Q: Could you put it on the original?
[18] A: Sure.

[19] Q: You can do it at a break.
[20] A: Sure.
[21] MS. CURRAN:Would you like me to
[22] do it now?
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[1] A: One deals with the Baltimore 12]

Tunnel fire and the temperatures in the
[31 tunnel and the amount that could be
released [4] from a container, and the
possible - the [5] potential doses.

[6] Q: The second paper?
[7M A: The second paperis a much longer
[8] paper, 140 pages or so, relating to [9]
potential transportation accidents in the
[1o] State of Nevada, in Las Vegas, and
emergencyliii response.We have talked
to emergency 1121 responders in Las
Vegas, decontamination. [13] But it also
deals with the amount of [14] material
which could be released in an 1151
accident.
[16] There was one point I wanted to 1171
correct that I said this morning, and that
[18] relates to the size crack in a cask due
to [19] an earthquake. We are going to be
deciding [20] that in consultation with
other experts. I [211 said this morning that
others are going to [22] be deciding that,
and I just wanted to
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[ [whether the concrete will crack if the
cask 12] tips over?
[3] A: Right.

[4] Q: Third, you are going to [5] in-
vestigate deformation of the concrete if
[61 the cask tips over and whether that
might [7] somehow cause a breach of the
canister?
[8] A: Right. And also flattening; I am [i9]
also looking at flattening.
[lo] Q: When you say 'flattening," what
do [11] you mean?

[12] A: Flatteningofa concrete caskas [13]
it hits the pad in a tip-over accident.
[14] Q: Then the fourth thing is [15] the-
rmodegradation of the concrete if the
[16] cask remains on its side for an
extended [17] period of time?
[18] A: Right. If I could mention one [19]
other thing which I neglected to ment-
ion -

[20] Q: Okay.
121] A: I think by the end of the day, [22]
we'll have it all. We did also look intoPage 56

[1] MR. GAUKLER:Whichever is most 12]
efficient.
[3] THE WITNESS: I did want to [4] ment-
ion though that the two Nevada papers
[5] which I mentioned that are going to
be [6] released, they are sitting in the
governor's [7] office and Senator Reed's
office right now. 18] Similarly, the Utah
report that we did on [9] Yucca Mountain
repository capacities is also [10] soon to
be released,which should be any day [11]
now.
[12] BY MR. GAUKLER:
[13] Q: Those papers also deserve [14]

asterisks, in your opinion?
1151 A: Okay.

[16] Q: Is that correct?
[17] A: I will.They are not on the list.
[18] Q: I understand.
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[1] clarify that.
[2] 0: Very good. Do you know which [3]
other experts you are going to consult
with [4] on that?
[5] A: We are going to talk with the 16]
three that Imentioned earlieras a start, r7]
and I don't know where that will leave
us.
[8] Q: The three you mentioned earlier [9]
are Bartlett, Ostadan, and Arabasz?
[1o] A: Right.

[11]Q: At the end, before we broke, you
[12] summarized for us I believe the areas
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1 what is the gamma ray dose rate foran

[2] unshielded canister as preliminary to
[3] calculating what it would be for a
cracked [4] overpack.
[5i] Q: Have you done that calculation 16]
already,the gamma ray dose estimate for
an [7] unshielded canister?
[8] A: Yes, but it's not written up. We [9i

did that Friday. It's not written up yet.
[I0] MR. GAUKLER:I would ask for a [11]
copy of that when it's written up.
[12] MS. CURRAN:(Nodding)
113] BY MR. GAUKLER:

[14] 0: I take it that all these scenarios 115]
concern the storage cask as it is installed
[16] on the pads; is that correct?

[17] A: Yes.
[18] Q: There are several scenarios. The
[19] second, third, and fourth scenarios
that we [20] talked about involve tip-over
of the cask. [21] Am I correct, if tip-over
didn't occur, [22] those three scenarios
would not be relevant,

[19] MS. CURRAN:He didn't understand
120] the question.
[21] BY MR. GAUKLER:
[22] Q: Those three papers, you also
would
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[1] assuming tip-over did not occur?
[2] A: That's right.

,13 Q: I would like to have you look at 14]
Exhibit 3, which is the State of Utah's [5]
objections and responses to the re-
quests. I [61 want to focus on the part of
the responses [7] for which you were
responsible, which is [81 interrogatory
response 4(c), and it's on 191 page 13. Do
you have that?
[1o0 A: Yes.

[11] Q: Is this response intended to 1121
encompass the five things that you
mentioned [131 before?
114] A: I think more could be said such as
[15] we have said todayyou know.This is
[16] somewhat abbreviated.
117] 0: Let's walk through the response
[18] and talk about the various sentences
and how [19] you would expand them
today, if at all.
[201 In the first sentence you say, [211 'the
analysis performed by Holtec in the [22]
HI-STORM TSAR does not bound cask
tip-over

[12] 0: On page 11 .2-6,it discusses 13] tip-
over analysis?
[141 A: Yes.

[151 Q: Is that what you are referring to
[161 in your response to 4(c)?
117] A: Yes.
[181 Q: You say that Holtec didn't do an
[19l analysis of the radiation?
[201 A: Yes.
121] Q: Isn't it true that Holtec did 1221
conclude that - I refer you to

using in your calculation?
[31 A: The ones that are in this [41 spread-
sheet, Exhibit 2.
[5] Q: There are several accelerations in
[61 this spreadsheet.Are you going to use
any [71 particular one?
[81 A: Oh, we are definitely going to -[91
one of the most important ones is the
third [1o0 column from the right.
[111 Q: Third column from the right,
which [121 is -

[13] A: PFS SAR, revision 21, DSHA.
[14] Q: Why is that particularly relevant?
[15] A: Becauseit's importantforusto 116]
determine whether that dose would
lead to 1171 greater than 25 millirem per
year at the [18] boundary.
[19] 0: That's PFS SAR rev 21 DSHA
shows [20] .67 G for the horizontal
accelerationand [211.69 Gforthevertical
acceleration?
[221 A: Right.
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[1] caused as a result of an earthquake at
the [2] PFS facility."
[31 What analysis specifically are you [41
referring to there?
151 A: Well, I think it's discussed in [6] the
next quote.
[7] 0: So it's the cask tip-over analysis [8]

that Holtec did?
[91 A: Right. The tip-over accident [1l
could cause - that's what that first (11]
sentence is referring to.
[121 Q: In what sense does it not bound
1131 the casktip-overcausedas a result of
an [14] earthquake at the PFS facility?
[151 A: Well, there were no such [16l

calculations that were done. The an-
alysis [171 that was done simply says it
would cause [181 localized damage wi-
thout going into how the 119] dose rate
would change. The analysis [201 doesn't
talk about cracking and the analysis [211
doesn't say anything about heatup.
[221 Q: Let me introduce what you are
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11] looking at.I would like to have this 12]
marked as Exhibit 7, please.
[3] (Utah L, Part B Exhibit No. 7 [4] was
marked for identification.)
[51 BY MR. GAUKLER:
[61 Q: Do you recognize what has been [71
marked as Exhibit 7?
[8] A: Yes, I recognize it.
t91 Q: What is it?
[101 A: Final SafetyAnalysis Report for 1ii
the HI-STORM 100 Cask System.

[11 page 11.2-8 - "there should be no [2]
noticeable increase in the ISFSI site or [31
boundary dose rate because the affected
[41 areas will be small and localized"?
[5] Did Holtec conclude that?
[61 A: They did.
[71 0: Do you disagree with that?
181 A: The answer is we probably will [91
disagree with that. We haven't done
those [101 calculations yet.
[11] Q: When you say 'those" calcula-
tions, [121 you are referring to what?
1131 A: I am talking about, underthese [141
new earthquake accelerations,what the
[15] decelerationwillbewhenthe cask-
the [161 top end of the cask hits the pad,
and 1171 therefore how much will be the
thinning, the [8sl flattening out of that
area. We haven't [19] done that calcul-
ation yet.
[201 0: Howare you going to go about [211
doing that calculation?
[221 A: This calculation depends on the
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[11 fact that the cask just tips over with a
[2] beginning zero angular velocity.
[31 Q: When you say this" calculation -
[4] A: The calculation that was done.
151 Q: That Holtec did?
[6] A: That comes to this conclusion, the
[71 supporting documents for this.
[81 Q: The Holtec calculation?
[9] A: Yes.It assumesthat cask starts [10] at
zero velocity, angular velocity, and then
[111 comes to the conclusion that the top
of the [121 cask hits the deceleration of 45
G, and [13] therefore, the fuel assemblies
are not [14] damaged.
[15] Under a greater horizontal and [161
vertical acceleration, we haven't dete-
rmined [171 what the initial velocity is
going to be [18] when the cask goes over,
and therefore, [19] whether the damage
will be greater than [201 Holtec has
calculated.And we are in the 1211 process
of doing that calculation.That's [221 what
we intend to do.
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[l] Q: Why have you picked that one out
[21 of all of them?
131 A: We are going to do all of them, [4i
but that one is important to determine if
[5s the dose rate at the boundary will be
[61 greater than 25 millirems a year.
[71 We are focused on that number for [8]
all of the accidents - for all of the [9]
conditions that we have discussed, bec-
ause [1o0 if it exceeds 25 millirems a year
in an [11i uncontrolled area, then other
calculations [12] kick in; namely, one has
to goto [13] a 10,000-a-year returnperiod,
in my [14] understanding from talking to
counsel, of [151 the commissioner's dec-
ision.
1161 0: The 25 millirem limit you are [17]
talking about, what limit does that refer
[181 to?

[19] A: A yearly limit.
[20] Q: Does that reflect normal 1211 oper-
ations, do you know?
[221 A: I have to say this is moving into
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[11 an areawhich is- weare doingthe [2]
calculations and others are going to do
the [31 interpretationsofthem.Butit'sthe
dose [4] at the fence post, the yearly dose
at the [51 fence post.
[61 0: Doyouknowwhatthe limits are at
171 the fence post for accident condi-
tions, the [81 regulatory limits?
[91 A: I think you need another witness
[1o] for this one.
[11l Q: If you don't know, that's fine.
[121 A: I know for certain accidents, that
[13] EPA's protective action guide is 5 rem
over 1141 the duration, not just the year.It
gets [151 into an interpretation which I'm
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[11 0: What accelerations will you be [21
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really not 116] competent to talk about
right here.

[17] Q: In your opinion, is that third [18]
column from the right the appropriate
one to [19] do this analysis, as opposed to
some other [20] column?
[2l] A: Myunderstanding isthatthisis [22]

the 1,000 year earthquake accele-
rations.
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[1] Q: The .67 and .69 G?

[2] A: Yes.

[3i Q: Going back to what you were [4]

talking about before, you are going to [5]
calculate the angular velocity at which
the [6] cask tips over?

[7] A: Yes,andwe are also goingtolook [8]

into the potential cracking if it tips over.

[9] Q: How do you plan on calculating
the [10] angular velocity if the cask tips
over?
[11] A: I haven't worked out the details
1121 yet.
[131 0: Have you ever calculated that [141
before?
[15] A: Iprobablyhave,yes,sometimeago
1161 in statics.

[17] Q: Do you recall when?

[18] A: Well,we are probably going to [19]

look into the time history of earth-
quakes, 1201 youknowthe amount oftime
that a force is [21] applied, certain accele-
rated force, to see [221 what potential
angular velocity is.That's
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[1] have looked through quite a fewNRC
[2] documents to see whether there's any
[3] guidance onthis,andthe onlyone that
I [4] could find so far - and this isn't a [5]
complete,exhaustive searchyet - is the
[6] True study, Transportation of Rad-
ionuclides 717 in Urban Environments,
that was done [8] in 1980.
[9] In that one,theylooked at [10] material
released, but they also have a [11] scen-
ario where the cask is cracked, a [12]

transportation cask is cracked, and then
[13] they do a calculation as to what the
dose [14] wouldbe.Undervarious accide-
nts, they [15] have various size cracks.
That's the one [16] that I saw that was
most relevant.
[17] Q: Do you know what the relation-
ship [18] is between the size of the crack
and the [19] amount of radiation released
through the [20] crack?
[21] A: Off the top of my head? The [22]
larger the crack, the more released. I

[13] Q: Haveyou usedthe Monte Carlo [14]

technique in this manner before?
[15] A: We haven't. I have just read of [16]

them, but I haven't actually used it.
[17] Q: Anything else involved in the [18]

scenario involving concrete cracking if
the [19] cask tips over; any step in the
process we [20] haven't discussed or that
we have missed [21] that you plan on
doing?

[22] A: Anything else involved?
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[1] don't have a view off the top of my
head as [2] to how much that would be.
The effective [3] shielding would be
removed or reduced.
[4] Q: How does the Monte Carlo method
[5] come in to play?
[6] A: The Monte Carlo method would
trace [7] rays, gamma rays coming out of
the canister [8] in the various ways they
could go through [9] the canister.
[ 10] I knowthe court transcriber can't [1 1]
catch my fingers, but I'm trying to show
[12] that the rays that go directly through
the [13] crack will not be attenuated
compared to [14] those that go at an angle
through the crack. [15] If the crack is
larger, more rays can go [16] through
directly, and also, more rays will [17] be
less attenuated, and one has to sum over
[18] all these rays. That's what the Monte
Carlo [19] calculation will do.

[20] 0: Is there a document you can
direct [21] me to where a Monte Carlo has
been used in a [22] similar type of
application?
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[1] my initial off-the-top-of-my-head feel-
ing as [2] to how I would do it.
[3] 0: How are you going to calculate the
[4] cracking ofthe concrete,the extent of
the [5] cracking of the concrete?
[6] A: I don't know the answer to that [7]

off the top of my head, as we sit here.
[8] Q: Have you done that before?
[9[ A: That calculation, I haven't done [10]
before, no.
[11] Q: Once you have that information,
[12] what is the next step in your cal-
culation?
[13] A: The next step, in consultation [14]

with some ofthe state engineers,is to [15]
determine the size of the crack and then
to [16] do a Monte Carlo calculation to
determine [17] what the dose is at the
boundary.That's [18] the procedures that
we would use.
[19] Q: When you do this, are you [20]
following established procedures from
some [21] document that you could
reference me to?
[22] A: The documentthatIlookedat-I
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[1] Q: Yes.

[2] A: Well, the orientation of the cask 13]
or casks and the number of casks are [4]
important as well. The shielding of one
[5] cask to another is also important. We
would [6] have to take all that into
account.
[7] Q: How do you plan on taking that [8]

into account?
[9] A: I am not sure I have the answer to
[10] that right off the top of my head,but
the [11] doserightnowisrightatthelimit.
If [12] you assume apersonstaystherefor
365 days [13] a yearallthe time,the dose is
right now [14] at the 25 milliremper year
limit, and [15] that's why any of these
other analyses are [16] important if they
increase the dose.
[17] Q: Have you reviewed those [18] cal-
culations that have been done in the PFS
['9] SAR for the fence limit?
[20] A: Yes.
[21] Q: What limit did those come up
with?
[22] A: My best recollection is they
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[1] estimate a dose 5.82millirems ayear [2]
for 2,000 hours a year.
[3] 0: Do you disagree with that [4] an-
alysis?
[5] A: Yes, because if a person is there [6]
all the time - this is an uncontrolled [7]
area.
[8] 0: Whatisyourbasisforassuminga [9]

person will be there all the time?
[10] A: It's an uncontrolled area, and [11]
therefore,a person could be there allthe
[12] time.

[13] Q: Do you have any factual basis to
[14] know that person is going to be there
all [15] the time?

[16] A: It's my understanding that an [17]

uncontrolledarca is an area that isnot [18]
controlled by the applicant, so there-
fore, [19] it's available to be there all the
time.
[20] Do I know of a specific person or [21]

generic person who would be there all
the [22] time? I don't.
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[X] A: We would go back to the True [2]
report to see what they used, and of
course, [3] thatwas done in 1980.I'm sure
there is [4] something more recent that
we could use. [5] That's the general
pro cedure that we would [6] follow. I am
sure you will want it as soon [7] as we
have it done.
[8] 0: This assumes no damage to the [9]
canister, I take it?
[10] A: It assumes no damage to the [11]
canister, right. That was another scen-
ario [12] that you hadn't discussed yet.

_ _
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[1] 0: Doyouknowhowtheregulationis
121 to be interpreted and applied in terms
of [3) people being at the fence? Is that 14]
something you are familiar with or not?

[5] A: My understanding is - I don't [6)
know specifically how. I definitely
would, 17] you know, review the re-
gulation.
[8] Q: Are you aware that the state had 19]
at one pointin time filed a contention [ioi
challenging the radiation dose calcul-
ation riii at the fence?
[12] A: Yes. I probably had a hand in 1131
writing it up.
1141 0: Let's show it to you.On second [15]
thought, I don't want to mark this as an
[16] exhibit. Let's just look at this.The [17]
reason I don't want to mark it is there is
[181 proprietary information in this that I
don't 119] want made apart of the record.

111 MR. GAUKLER:Yes.
[121 MS. CURRAN: Can I keep my copy?
[13] MR. GAUKLER:Yes, subject to the
1141 requirements. I just don't want to
make it 1151 a part of the record.
1161 BY MR. GAUKLER:
[17] Q: Let's go on to the next scenario,
[18] unless you have something to add. I
think [19] we have gone through the
calculation of the [20] dose with the
Monte Carlo method, et cetera.
[21] A: You want me to phrase the [221
questions and ask them?

[22] A: As we sit here, I don't know how
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[il that calculation would proceed. We
would be [2] in consultation with the
engineers. The [31 state has to discuss
how that would go.
[4] 0: Are these the three experts we 151
talked about before or somebody else?
16] A: We would first go to those.
[7] 0: Have you ever done a calculation
[8] on the effect of a steel canister in this
19] type of scenario?
[10] A: No. I should say that that [11]
calculation hasn't been done either by
[12] Holtec.Otherthan this qualitative 113]
statement that appears in the final safety
114] analysis report,that calculation is not
at 1151 Holtec either. It just says 'flat-
tening."
[16] It's sort of a qualitative [17] argument,
and the dose argument is also [18] qual-
itative, no effect. You are asking me [19]

quite detailed questions about some-
thing 12oi which Holtec just has qual-
itativeanswers 121]to.Butweintendto do
it quantitatively. [221 It also hasn't been
done by the NRC and it

[20] A: I should hand this back to you?
[21] Q: No, you can look at it.
[22] A: What am I looking at if it's
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[1] private?
[2] Q: Do you recognize this document?
[3] A: No.
[4] Q: For the record, this is a document
[5] entitled 'State of Utah's Request for [6]
Consideration of Late-Filed Contentions
EE (7] and FF," dated December 23,1997.
181 Turn to page 13, FF, 'inadequate [9]
analysis of radiation shielding." Is that [10]

the contention you recall the state
having 11 filed concerning the dose at
the boundary?
[12] A: Idon'trememberthis.Wasthis [13]
filed in some of the beginning con-
tentions [14] that were filed?
[15] Q: It was filed in December of 1997,
116] as indicated. The first contentions
were [171 filed just before Thanksgiving
1997. This [ 18] was filed roughly a month
after that.
[19] A: I am lost as to the relevance of [20]
this document with what we are talking
[21] about.
[22] 0: Just tell me if you have seen this
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1 i Q: Do you have anything else to add [2]
in that scenario, talking about concrete
[3] cracking when the cask tips over;
again, [4] what we have discussed?
[5] A: No,that's what we would do as our
16] general procedure.
[7] Q: Let's go to the next scenario.We I8]
were talking about the cask tipping over
and [91 the concrete deforming or flat-
tening. How [10] do you go about cal-
culating deformation or [11] flattening of
the concrete; have you decided [12] that?
[13] A: I'm not certain how that would
go. [14] We know what the acceleration is
as the cask [15] hits the pad, and then the
next relates to [16] the stresses. I don't off
the top of my 1171 head know how this
calculation would go.
[18] Q: Are you assuming that the con-
crete [19] isgoingto crack inthis instance
in this (20] type of analysis?
121] A: There are two scenarios that we
122] would look at. One is cracking. But
then
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[1] isn't discussed in their SER.
[2] Q: Are you aware that in Holtec's [3]
tip-over analysis that they did, they 14]
concluded that the GEs overseen by the
[5] canister would be within the design
basis of [6] the canister?
[7m A: The fuel assemblies, the cask [8]
deceleration would not be greater than
45 G, [91 and therefore, the fuel as-
semblies would not [10] degrade. That's
right; that's what was [11i stated. But we
are not talking about [12] material getting
out of the canister, we are 113] talking
about just the reduction of the 114]
shielding.
[15] a: Around the canister?
[16] A: Right. Then we are going to look
[17] into this other scenario, which is
whether [18] the canister would deform
whenthe caskhit [19] the ground;if a cask
tipped over, whether [2ol the defor-
mation of the concrete would [21] actu-
ally affect the canister itself.
[22] There have been calculations by
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[11 you asked me about flattening -

[2] Q: Right.
[31 A: And I answered I didn't know how
141 that would go.
151 0: I guess my question is, in this 161
scenario, which is one of the scenarios
you 17] are going to talk about, deforming
and 18] flattening,areyouassuminginthis
[9] scenario as well that there is cracking
of [1o0 the concrete in addition to def-
ormation and [11] flattening which might
affect the canister?
1121 A: Yes, both may happen,andI don't
113] know what the answer is as we sit
here.
[14] Q: Have you ever done a calculation
[t15 for deformation or flattening of the
[16] concrete cask?
[17] A: No.
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[i] document or reviewed this doc-
ument.
[2] A: I probably have, but I don't [31
remember it. But this is not talking about
14] direct gamma dose from casks with a
crack in [5] it.

[6] 0: All I'm asking is if you have seen PI
it or had a hand in preparing it.
[8] A: I just don't recall.
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[I] Holtec forthat scenario inwhichthey
[2] conclude that deformation would not
be [3[ excessive and it would be elastic,
and they [41 would actually be able to
retrieve the 151 canister from the con-
crete overpack. And we [61 are going to
redo those calculations with [7] these
higher accelerations. So we'll look [8] at
the Holtec analysis for that calculation.

19] 0: That calculation, that last [10] re-
sponse, being the effect of the rll

(13) Page 77 - Page 84

191 0: That's all I need to know.
[0ol MS. CURRAN:That's it?

[18] 0: How are you going to figure out a
[19] way to calculate the effect of the [20]
flattening or deformation of the con-
crete [21] cask on the canister?

- -
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deformation on the canister?
[121 A: Right.

[13] Q: On that one, do you just intend to
114] repeat the Holtec previous calcul-
affon with [15] different inputs?
[i6] A: Say that again.
[17] Q: On that one, do you just intend to
[18] repeat the Holtec calculation with
different [19] inputs, or what?
[20] A: Yes, but we may go to Marks [21]
Engineering Handbook to see whether
that [22[ calculation has been done right.
Marks
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[1] Engineering Handbook has a lot of
these [2] geometries.
[3] Q: Have you looked at that [4] pre-
viously?
[5i A: Yes.
[6] Q: In the context of this case?
[7] A: Yes.
[8] Q: Goingback to the exhibitwhich [9]
has interrogatory response 7(c), Exhibit
3, [10] page 13-14,you sayinthe response,"
in the riii event of an earthquake, more
than one cask [12] would be expected to
tip over."
[13] What is the basis for that [14] statem-
ent?
[15] A: We are notthe oneswhoaregoing
[16] to do that.We are going to depend on
one [17] of those three engineers to assist
us in [18] that analysis of cask tip-over.
[19] Q: Bartlett, Ostadan, orArabasz?
[20] A: Right. We are going to be [21]
discussing it with them.
(22] Q: Who is going to determine, first
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[1] A: We are going to have to depend on
[2] the seismic people for this kind of [3]
determination.
14] Q: To do your calculation of doses in
[5] the situation of tip-over, don't you
need to [6] knowhowmany casks will tip
over?
[7] A: Yes - yes and no, excuse me. Our
[8] results are not just depending on casks
[9i] tipping over to be cracked.
[lo] Q: Excuse me?
[11] A: Our calculation for doses doesn't
[12] just depend on casks tipping over to
be [13] cracked.
[14] Q: I understand that.
[15i] A: A cask could be cracked, you
know, [16] inone ofthese otherscenarios.
I didn't [17] knowwhetheryou are using a
legal mechanism [18] to box me in here.
[19] Q: No. I was just asking, in the [20]
scenarios where you have tip-over,
which are [21] the tipping over and cask
cracking or the 122] deformation of the
cask and potential effect

[10] A: Yes, that's what I am talking [11]
about.
[12] Q: So thinning and deformation
would [13] be the same thing, in your
opinion?
[14] A: Yes.
[15] Q: Thenyou say "absent an [16] earth-
quake, the yearly dose rate at the [17]
fence post could be as high as 25
millirem [18] peryear." That goes back to
our discussion [19] that you are assuming
an individual [20] spends 365 days a year
at the site?
[21] A: That's right.
[22] Q: Otherwise, you are doing the
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[1] calculation the same as done byPFS in
the [2] SAR, do you know?
[31 A: Would I assume? I didn't [4] un-
derstand the question.
[5] Q: Otherthanthe amount oftime that
[6] the individual spends atthefence,will
you [7] do the calculation the same as
done by PFS [8] in the SAR?
[9] A: We have looked over those lo]
calculations and they seem to be right.
[11] Q: Let's go to the next scenario you
[12] mentioned, which is thermode-
gradation of the [13] concrete if it's on the
horizontal position [14] for an extended
period oftime.Howdoyou [15] plan to go
about doing the calculation for [16] this
scenario?
[17] A: As we sitherejamnotexactly [i8]
certain howwe are going to do this.This
[19] calculation was not done by Holtec
and was [20] not done by the NRC in their
SER.
[21] What Holtec did was take a [22]
bounding case of soil that was mounded
over
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[1] on the canister, if you would need to
know [2] how many tip over in those
scenarios -

[3] A: Yes.
[4] Q: To calculate the dose. [5] On page
14 of the response, you [6] say that "cask
tip-over at the PFS facility [7] could result
in thinning of the metal skin [8] and the
concrete in the storage casks, which [1]
would cause increase of gamma rad-
iation."
[10] Which scenario does that refer to?
[i"] A: I don't think this is too [12] pre-
ciselyworded, okay? We didn't mean [13]
thinning of the metal skin, we meant [14]
thinning of the concrete. The metal skin
[15] sits around the concrete, so if there
were [16] deformation, the metal would
deform, but we [17] didn't mean it would
be thin.
[18] Q: How should it read?
[19] A: The dose reduction is due to [20]
concrete primarily; the gamma dose
reduction [21] is due to concrete prim-
arily, not due to the [22] metal skin on the
outside.
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[1] of all, whether a cask will tip over
under a (2] particular acceleration? Will
you be [3] determining that?

14] A: We are going to be doing some of [s]
the calculations and the engineers are
going [6] to be doing some of the
calculations, the r7] state engineers. And
I'm expecting they are [8] going to do
more on this subject than we [9] are.
[10] 0: So it's fair to say you are not [11]
going to make a determination whether
a cask [12] is going to tip over under a
particular [13] earthquake acceleration?
[14] A: That's fair to say, but it's going [15]
to be a collaboration.
[16] Q: Who is going to make the [17]
determination whether more than one
cask [18] will tip over?
(19] A: I think it's the same answer; it's [20]
going to be a collaboration.
[21] Q: How would you determine whe-
ther (22] more than one cask will tip over?
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[1] the cask. Essentially, it's called an [2]
adiabatic heatup situation;justlookingat
[3] all the heat and the heatis not lost and
[41 looking at the temperature rise over
time.
[5] In other words, they bounded the [6]
case, and that's where they came to the
[7] conclusion it would take 33 hours
before it [8] got to a temperature where
concrete would [9] degrade.
[10] To do more exact calculation, [11]
where earth isnot moundedoverwhere
one [12] does not take a bounding case
but a more [13] realistic case - offthe top
of my head, I [14] don't have an answer
right now as we sit [15] here.
[16] It's a thermodynamic calculation [17]
where one part is insulated, the bottom
[18] part, where there's no - cooling
would [19] ordinarilyoccurfora standing
cask.
[20] I don't know the answer to that as [21]
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[1] Q: How should this sentence read, in
[2] your opinion, today, to capture the
thought [31 you are trying to convey?
[4] A: Well, I would leave out "of the [5]
metal skin and." "Could result in thinn-
ing [6] ofthe concrete in the storage cask."
[7] Q: Does this sentence have any [81
relationship or application with respect
to [9] deformation as we have talked
about it?
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we sit here today. One has to develop a
1221 thermodynamic model, you know,
using one of
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[11 the more sophisticated programs like
Fluent [21 orANSYS.
[31 0: Have you used those programs to
[4] develop a model in the past?
[5] A: We haven't, but I have talked to [61

some people who might be able to do
themfor [71 us,butwe haven't done those
yet.

810 : What people have you talked to?

[91 A: I talked to a fellow named [10] Dr.
Tony Hirt, who is in Santa Fe, New [111

Mexico; happens to be an officemate of
mine 1121 in graduate school.

[131 0: Where is he now?
[141 A: I think, as I said, in Santa Fe. [151 I
don't have his card with me right now.
[16] But he has run these models, and
that's why [171 I have talked to him about
it.
[181 0: So you need to calculate the 1l9l
temperature of the concrete over time?
[201 A: Yes.
[21] Q: Assuming you did that, how
would [221 you calculate any reduction in
shielding?
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[i] A: What?
[21 0: How would you calculate any 131
reduction in shielding, assuming you
would [41 calculate the temperature over
time of the [51 concrete?
(61 A: I'm not certain how we would do
171 that right off the top of my head.If we
[8] reached a temperature where the
concrete [9] would degrade, I'm not sure
how I would [10] calculate that either as
we sit here.
[111 That's one question that has to be [12]
answered.The other is whether this is a
[13] question that has actually been
reviewed or [141 whether this is an
unreviewed safety [15] question. That's
another issue we are [161 addressing,
which I mentioned earlier.
[17] The certificate of compliance, in I181
other words, has in it a 33-hour time 1191
period; that number appears in the 120]
certificate of compliance. So that's the
[21] number that - so our concern is can
the 122] casksbe righted,canthe situation
be
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[11 restored in less than a 33-hour time
period.
[21 Q: What does the length of time the [31
cask is on its side depend on, do you
know?
[41 A: What does it depend on?

[5I 0: Yes.
161 A: It depends on how rapidly the [71

company can actually stand them all up.
[8] It's like pick-up sticks.You can't get to
[91 the center one until you do the ones
onthe [10] outside, andyou have to make
an aisle 50 111] thatyou cangetto themall.
So the issue [12] is whether one can stand
up as many as 4,000 [131 casks within 33
hours.
[141 Q: Does it depend on how many will
[i5] fall over, too?
[16] A: Yes.

[i7] MR. GAUKLER:Doyouwantabreak,
[18] Dr. Resnikoff?

[191 THE WITNESS: If this is a good [201

stopping point.
1211 (Recess)
[221 BY MR. GAUKLER:
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[1] Q: After lunch, you also said you [21

were going to do a calculation of a
canister 131 with no shielding; is that
correct?
[41 A: Yes.
[5] Q: I take it that would just be one 161
canister with no cask around it?

[71 A: Yes.
[81 Q: What is the purpose for that [91
calculation?
[10] A: Ithoughtitwouldbeusefulasa [ll
startforthe Monte Carlo calculation.I [12

could be wrong.
[13] 0: So that calculation doesn't have
1141 any independent purpose of its own
other [15] than to support the other
calculations?
[161 A: Right. I don't believe it does.

[171 Q: Let's go back to the Exhibit 2, 18]
which is the calculation for cracking of
[191 concrete with the casks standing up.
Now to 1201 date, that's the only cal-
culation you have [21] done so far?

[22] A: Yes, other than this other one

STORM.
[151 (Utah L, Part B Exhibit No. 8 [161 was
marked for identification.)
117] MS. CURRAN:Now you are talking
[181 about volume 1?

[19] MR. GAUKLER:Yes, part of [20] vol-
ume 1. This is an excerpt ofvolume 1, [211

pages 3.4-62 and 3.4-63.

(221 MS. CURRAN:Just to clarify, this
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[i1 is revision zero?

[2] MR. GAUKLER:Of the FSAR, as [31
opposedto the safety analysis report that
[41 was filed as part of the acceptance of
the [5] issuance of the CFC.

[6] MS. CURRAN:Okay.
[71 THE WITNESS: Could I just take a [81

moment?
[9] MR. GAUKLER: Certainly.
[10] (Discussion off the record)
[111 THE WITNESS: Okay, I'm with you.
[121 I hadn't seen the final safety ANSYS
report. [131 I saw revision 8 of the HI-
STORM TSAR.
114] BY MR. GAUKLER:
[151 0: The final safetyanalysis report, (16]

as I understand it, was issued after the
CFC 117] report, just for the record. I'm
not [181 completely sure; I believe that's
the way it [19] works.
[20] It's myunderstandingthisis an 1211 Up-

to-date one for the HI-STORM, and that
[221 there should be no difference bet-
ween this
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[iI that is previous, the one you just [21
mentioned.
13] Q: The canister with the shielding, [4]
which is not independent by itself, but 151
supports the other calculations?
[61 A: Yes.
[71 0: In this calculation,wouldyou go [8]
through and kind of tell me what you
have [9] done here in this calculation,
Exhibit 2?
[0l1 A: Yes. We went through all the [1ll
steps that were done in the HI-STORM
SAR.

[121 MR. GAUKLER:I would like to have
1131 marked as Exhibit 8 part of the final
safety [14] analysis report of the HI-
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[11 particular section we are looking at
now in [2] the FSAR and the previous -

[31 A: No, it looks the same.
[4] 0: It looks the same as the section [51
you had?
[6] MS. CURRAN:Of the TSAR.
[71 MR. GAUKLER:Yes.
[81THEWITNESS:Yes, it looks the [91
same.
[1o0 BY MR. GAUKLER:

[1ll 0: So the steps you are trying to [121

follow were the steps shown on pages
3.4-62 [131 and 3.4-63,underthe heading "
potential for [14] concrete cracking"; is
that correct?
[151 A: Yes.We calculated the numerator
[16] on page 3.4-62. The number that
appears [171 there is 1,321, and we
calculated that for [18] the different
accelerations, calculated the [19] tensile
stress.
[201 0: This is the tensile stress for [21]

what that you were calculating?

122] A: You notice the first column that
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[11 we have, which is the thousand-year
return [2] period, and when you look
down,you see 13 flexural stress psi 1326.
That's more or [4] less 1321, that appears
on page 3.4-62. All [51 our other cal-
culations with different [6] accelerations
calculated different flexural [71 stress.
[81 a: The stress orstrainthatyou were [9]
calculating is the stress and strain on [10]
what?
[11] A: In steel shell. Then we compared
[121 that to the allowable concrete strain -
we [13] compared the strain on the steel
shell, [14] which is what is done in TSAR,
to see [15] whether the concrete would
crack or not.
[16] : Do you know whether the an-
alysis [17] takes creditforthe resistance of
the [181 concrete to cracking?
[191 A: The analysis -

[20] 0: Does the analysis take credit for
[211 the resistance of the concrete to
cracking, [221 do you know?

the [151 same result in the first step ofyour
[161 calculation, correct?
[17] A: I'll go back and take a look at [18]
this pointyouhave raised.Imean,it's my
[19] understanding the calculations were
done [201 correctly, but I want to think
about this t21] issue that you raised about
the resistance [221 of the concrete.
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[11 Q: Isn't it true this calculation [21

assumes essentially a hollow steel tube
and [31 is very conservative in that sense?
[4] A: Itassumesyesa steeltube, [5]that's
right, but one issue I need to look [6] at is
whether it's just the steel tube or [7]
whether it's actually a weighted steel
tube. [81 But this is an issue I need to go
back and [9] take a look at.
[10] 0: Okay.

[11f A: If our calculations change, we'll
[121 change this spreadsheet and send
you a copy.
[131 MR. GAUKLER: We'lltake abreak [141
so I canreviewwhatlhave andseeifI[151
have further questions.
[161 (Recess)
[171 BY MR. GAUKLER:
[18] Q: A couple of questions on this [19]
calculation on Exhibit 2, the one you
have [20] done about the cracking. Did
you do any [211 calculation,assuming that
property [221 represented the cracking,
of the effect such

to have [3] this marked as the next
exhibit, please.
[41 (Utah L, Part B Exhibit No. 9 [51 was
marked for identification.)
[6] BY MR. GAUKLER:
[7] Q: These are some excerpts from the
[81 Private Fuel Storage Facility Safety [91
Analysis Report, section 7.3.3.5, "Dose
[101 Rates at Distancesfromthe PFSArray
of [111 Storage Casks." Is this the cal-
culation you [121 had in mind?

[131 A: Yes. I mean, it says 5.85, I [14] say
5.82; but otherwise, yes.
[151 Q: The 5.85,that's based on 4,000 [161
GWd/MTU burnup and 10-year cooled
PWR spent [17] fuel?
[18] A: That's correct; all 4,000 casks [19]

have that burnup.
[20] Q: Do you agree, if you assume a
more [21] realistic burnup fuel rate, they
calculate a [221 lower dose rate ofapprox-
imately 2.10
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[1] A: Well, it has the concrete strain.
[21 Q: In what respect does it have the (31
concrete strain?
[4] A: The allowable concrete strain is 151
listed there.
[61 Q: You are referring to page 3.4-63 [71

in the document I gave you, that's 65.8E-
06?
[81 A: That's right.
[91 Q: That's entitled the "allowable [10
concrete strain," correct?
[1p1 A: Yes.

1121 Q: That's the strain at which [131
concrete would be allowed to crack?
[141 A: Yes.
[15] Q: Would you take into account the
[16] resistance of the concrete to crack-
ing in [171 the calculation of the stresses
or strains [18] seen by the concrete?
[191 A: I don't see that here in this [201
calculation.
[211 Q: The calculation only calculates
[221 the strain from the steel shell, right,
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[11 cracking would have on the radiation
doses [2] at the boundary?
[31 A: Not yet is the answer;we haven't [4]
done that yet. We are going to.
[51 Q: What type of impact would you [61
expect it to have on the boundary, the
doses [71 at the boundary? Would it
double it, more [81 than double it, less
than double it? Do you [91 have an
opinion or not?
[10] A: I don't think I have an opinion Iili
right nowatthis point.You are asking me
[12] questions that haven't even been
done by [13] Holtec.

[141 Q: I am asking if you have an [151
opinion; that's all.
[161 You had referred to at one point [171
that you thought the calculations PFS
had [181 done at the boundary were
appropriate except [19] for your differ-
ence of opinion on how long a [201

person should be assumed at the bound-
ary.
[211 A: Yes.
[221 0: Iwantto showyouthe calculation
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i1l or 2,000 hours?

[21 A: If you had cooler fuel, lesser [3]
burnup, you would have a smaller dose.
[41 MR. GAUKLER:I have no further [51
questions.
[6] EXAMINATION BY COUNSEL FOR
NRC
[71 BY MR. O'NEILL:
[8] Q: Just a couple of quick points on [91
unreviewed safety questions.Iwant a 1101
little clarification about exactly what
you [11i meant by 'unreviewed safety
questions," and [121 specifically what
basis or standard you (13] would use in
determining what constitutes [141 un-
reviewed safety question.
[15] A: Let me give a few examples. In [161
Exhibit 9-is it Exhibit 9? Excuse me,in
[17] Exhibit 8, the potential for concrete
[181 cracking on page 3.4-62, there's a
number [19] for the tensile stress of the
steel shell [201 of 1,321 in the numerator,
but that assumes [21] an earthquake of,as
you can see from our [221 Exhibit 2, that
assumes - this
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[1] based on the steel shell?

[2] A: Yes, that's right.
[3] Q: It doesn't include the concrete, [4]
correct?
[5M A: It has the concrete strain, and [6]
that's how they conclude there is [7]
considerable margin against tensile [8]
cracking. We did the same calculation,
and [91 it appeared to us there wasn't this
margin. [10] In fact, they seem to have
gone over that 11] limit.

[12] Q: Using the steel used in [131 cal-
culating, you can assume there was no
[141 concrete in the steel and you still get
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[11 thousand-year return period earth-
quake, of [21 horizontal acceleration .04
G and vertical [3i acceleration .39 G.
[41 But the latest numbers for more [5]
recent sampling has this number as
almost 50 [61 percent greater for each of
these numbers. [7] That's what I meant.
[8] This number, the tensile stress in [9]
steel shell, assumes the lesser earth-
quake [10] and it doesn't take into
account the new [11] numbers that
appear.That's what I meantby [121 thatas
an unreviewed safety question.
[131 Q: Okay.
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[11 and ask you if this is the calculation
YOU [2] remember looking at.1 would like

- _ _
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[14] A: I mean, I realize that this [15]
number 1321 and the certificate of [16]
compliance have in it this horizontal and
[171 vertical acceleration, so it all goes 118]
together as a glove.
[19] You know, you have horizontal and
[20] vertical accelerations and you have
this [211 number, 1321, but if you then
transfer the [221 cask over to the PFS site,
you are dealing
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[1i] with accelerations which are outside
the 12] certificate of compliance blanket.
13] Q: Iwantto make certain Iknowwhat
14] documents you are referring to here.
You [5] said the certificate of compli-
ance?
[6] A: Yes, I did, and I was pointing at [71
that time to the FSAR done by HI-
STORM. But [81 the SER is based on these
numbers.
19i 0: The other thing is we want to [10]

request that any additional information,
[iii calculations or documents that are
provided 1121 will also be provided to the
staff.Do you 1131 agree with that request?
[14] A: Absolutely. ii5i There was one
other issue I 1161 referred to earlier, and I
thought I could (171 just put it on the
record, which is [18] this 33-hour time
period for cask heatup, [i19 which also-
that number also appears in [201 the
certificate of compliance. It's a [211

bounding calculation that was done by
(221 Holtec.

calculations for PFS on various matters;
141 that conditions at the site may vary
from [5i the CFC?

[61 A: I'm aware of it, but these two [7]
issues I have raised aren't ones that have
[8] been done by Holtec.

[9] MR. GAUKLER:No further [10] ques-
tions.
[11 i MS. CURRAN: I would just like to [121

say for the record that if Holtec has done
[131 some calculations that are relevant to
this 114] contention, I assume you have
provided them 115] to us.

[16] MR. GAUKLER: Iassume we have,[17]
too.
[ 18] I would also put on the record [19] that
when you complete your calculations, 1
[20] would like to get a copy of them.
12lJ And Ireserve the right to [22] continue
the deposition with respect to such
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calculations as may be appropriate.

(Whereupon, at S:15 p.m, the
deposition of MARVIN RESNIKOFF
was adjoumed.)
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[1i And if the time period 33 hours is [2]

exceeded, then that also is a situation [31
which is outside the parameters for
which it [4] was originally calculated. So
that's [5] another issue that, when I was
referring to 16i the certificate of com-
pliance, that was A] another issue I was
referring to.
[8] MR. O'NEILL:Thanks. I have no 19]
further questions.
[1o0 MS. CURRAN:Before we go off the
[1 II record, I just want to tell you that the
[121 copy you gave Dr. Resnikoff, half of
[131 Exhibit 5, is now marked.
[14] That's a list of his publications [15]
froml985 upthrough maybe '98,andhe
has [16] markedthe ones that are relevant
to [17] contention L in some respect.

[18] MR. GAUKLER:Okay, I appreciate
[i9] that.

[20] FURTHER EXAMINATION BY COUN-
SEL FOR
[21] PFS

[22] BY MR. GAUKLER:
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(i] 0: Dr. Resnikoff, are you aware that [21

Holtec has done some site-specific [3]
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Q. And you didn't have input with respect to

those specific matters?

A. I don't think anything specific here.

No. 8 I don't think I have had any input.

Should I go on?

Q. I don't think you need to go beyond the

interrogatories.

A. Okay.

Q. Let's focus on Interrogatory 4(b) since

that appears to be the response as to which your input

was limited.

A. Okay.

Q. And that's on page 11.

Now, the response to Interrogatory 4(b)

there starts by saying that even if a 2,000-year return

period event is approved as the design basis for -- as

the design basis earthquake, PFS has failed to

demonstrate that the design of the storage cask and

pads, the Canister Transfer Building and the foundation

system can safely withstand the newly revised

probabilistic seismic hazard ground motions, correct?

A. That's correct.

Q. This refers to the -- when you use the word

"revised," this would refer to the new revised ground

motions that PFS filed as an amendment to its license

CitiCourt, LLC
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1 application in the spring of 2001?

2 A. I would interpret that's a yes.

3 Q. And is it correct to say that you're

4 talking here about whether or not PFS would meet the

5 ground motions for that 2,000-year return period

6 earthquake?

7 A. Please clarify the question.

8 Q. In other words, what you're talking about

9 as reflected in that opening paragraph are the

10 behaviors of the PFS structures in the event of a

11 2,000-year return period earthquake?

12 A. That's correct. I think what is intended

13 here to say is that given the 2,000-year motion, the

14 foundation design is not adequate.

15 Q. Okay. And, therefore, this doesn't

16 necessarily -- what's set forth in paragraph 4(b)

17 doesn't address the issue of the particular design

18 basis earthquake to which the PFS should be designed,

19 be it 2,000-year, 5,000-year or 10,000-year?

20 A. I would say no. It's a separate issue.

21 Q. Your response in 4(b) goes on to say that

22 in order to meet the revised ground motions for the

23 2,000-year return period earthquake, PFS is relying on

24 the extensive use of soil cement around the Canister

25 Transfer Building mat and in the pad emplacement area;
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1 is that correct?

2 A. Correct.

3 Q. Okay. And then it refers to the fact

4 you're claiming that PFS has not correctly calculated

5 the seismic loadings and has also failed to demonstrate

6 that the soil cement and foundation systems can resist

7 the seismic loadings of the 2,000-year return period

8 earthquake; is that correct?

9 MS. NAKAHARA: Can you restate that?

10 MR. TURK: Are you reading from the

11 interrogatory?

12 MR. GAUKLER: Yeah.

13 Q. You say in the middle of the second

14 paragraph that PFS has not correctly and accurately

15 calculated the seismic loading, nor has the applicant

16 demonstrated that the soil cement and foundation system

17 can resist the proposed seismic loadings, correct?

18 A. That's correct.

19 Q. And those would be for the 2,000-year

20 return period earthquake?

21 A. For the 2,000-year.

22 Q. And you say that these concerns have been

23 raised and are discussed in Utah L and Utah QQ. Do

24 you --

25 A. Yes, they have.
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1 Q. And when you refer to Utah L here, that

2 would be Part A of Utah L as set forth in Exhibit 1?

3 A. That is correct.

4 Q. Now, there's five numbered respects -- you

5 kind of reviewed it already -- that are listed in the

6 response to paragraph 4(b), five areas of claimed

7 deficiencies --

8 A. Right.

9 Q. --- correct?

10 A. That's correct.

11 Q. Now, you state just before you start the

12 numbering of the five that the PFS facility fails to

13 provide adequate protection against exceeding the

14 10 CFR 72.104(a) dose limits in the following respects,

15 and then you have those five items, correct? Do you

16 see that?

17 A. I see that, yes.

18 Q. Now, the issues that appear after -- the

19 five issues that you list there, however, do not go to

20 determine radiation doses in the event of a seismic

21 earthquake or an earthquake, do they?

22 A. I think it is falling outside of my

23 expertise. My concerns as to behavior and inadequacy

24 of the foundation behavior is certainly reflected here.

25 What would be the consequence of it and the radiation
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1 release, I do not know to what exi

2 taken. That's not my expertise.

3 Q. And you're not attempt

4 any --

5 A. No.

6 Q. -- radiation release t

7 these claimed deficiencies, are yc

8 A. I have not, no.

9 Q. So where it says that

10 fails to provide adequate protecti

11 the 10 CFR 72.104(a) dose limits,

12 particular that is meant there, dc

13 A. This is an assessment

14 have to assume by the other expert

15 Dr. Resnikoff has signed here. TI

16 his jurisdiction.

17 Q. Not yours?

18 A. No.

19 Q. Let's go through these

20 listed in the response to Interroc

21 first one claims that PFS has not

22 of applicable phasing of the found

23 and the cask's motion, the actual

24 between the casks and pad on cemer

25 the applicable wide range of phasi
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1 input time histories and types of earthquake waves

2 striking the pads.

3 Is this one of the same issues that you

4 raised in proposed Utah QQ?

5 A. I think most of them are reflected there

6 too, yes, perhaps all of them.

7 Q. Could you look at your May 16th

8 declaration, paragraph 11(d), I believe?

9 A. Yes.

10 Q. Is that the same issue that you raise in

11 paragraph 11(d)?

12 A. One of the items on item 1 talks about

13 phasing relationship in input time histories, is the

14 same as item B on Exhibit 23.

15 Q. Okay. The other thing talked about in

16 item 1 is the types of earthquake waves striking the

17 pads. You would agree that's discussed in item 11(c)?

18 A. That is correct.

19 Q. And the actual interface conditions between

20 the casks and the pad on the cement treated soil we've

21 already discussed before as being raised by you in

22 Utah QQ, correct?

23 A. I think so, yes.

24 Q. The second point, the applicant provided a

25 realistic evaluation of foundation pad motion with
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1 cement treated soil under and around the pads in

2 relation to motion of casks sliding on the pads, that's

3 something we just discussed in connection with one of

4 your declarations, correct?

5 A. That's correct.

6 Q. With respect to proposed Utah QQ?

7 A. Right.

8 Q. And, therefore, the claim that the actual

9 load path under seismic loading has not been adequately

10 addressed is just a conclusion that you draw from that?

11 A. I think the second sentence perhaps goes

12 beyond the points we have discussed. I'm referring to

13 the sentence that says, "The actual load path under

14 seismic loading has not been adequately addressed."

15 This has to do with the stability evaluation of the

16 pads and how the load gets transferred to the pad.

17 Q. Isn't that the subject of your paragraph 11

18 in your -- generally in your May 16th declaration?

19 That concerned the interaction of the cask and the pads

20 and the loads imparted by the casks onto the pads?

21 A. In part, yes.

22 Q. Is there any part -- is there any intent in

23 that last general sentence on part 2 to raise issues

24 beyond what you've raised with respect to proposed

25 Utah QQ?
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1 A. Item 11 is referring to Holtec calculation

2 and mostly addressing the concerns raised with respect

3 to Holtec report cited here. This last sentence is a

4 bit proud. It -- Holtec calculates the loads that come

5 to the pad, and then Stone & Webster has performed a

6 follow-up calculation to show the stability of the

7 pads. In application of these loads to the pads, there

8 are also a number of deficiencies. That second

9 sentence is -- addresses both Holtec and Stone &

10 Webster calculation.

11 Q. And the Stone & Webster calculation that

12 you are referring to is the calculation concerning the

13 stability of the pads?

14 A. That's correct.

15 Q. And I'd like to show you a declaration of

16 Steven Bartlett dated June 19, 2001.

17 Mark this as the next exhibit.

18 (A discussion was held off the record.)

19 (Exhibit-26 was marked.)

20 Q. (By Mr. Gaukler) Do you recognize what's

21 been marked now as Exhibit 26?

22 A. Yes, I do.

23 Q. And that's a declaration of the other

24 expert of the State relating to these issues,

25 Dr. Bartlett?
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1 A. Yes.

2 Q. And does Dr. Bartlett raise issues

3 concerning the stability of the pad and the actual

4 seismic loading of the pads in this declaration?

5 A. Yes, he has.

6 Q. Item 3, the rigidity assumptions with

7 respect to the calculation of the dynamic forces acting

8 upon the canister transfer building and the storage

9 pads --

10 A. Which exhibit?

11 Q. Oh, excuse me. I'm back -- I went back to

12 Exhibit 3. I'm sorry. I went back to the

13 interrogatory responses. I apologize.

14 Off the record.

15 (A discussion was held off the record.)

16 THE WITNESS: Would you repeat again?

17 Exhibit 3, what page?

18 Q. (By Mr. Gaukler) Exhibit 3, page 12,

19 item 3 --

20 A. Okay.

21 Q. -- item 3 of response to Interrogatory

22 4(b), and that concerns the rigidity assumptions in the

23 calculation of the dynamic forces acting upon the

24 canister transfer building mat and the transfer pad

25 foundations.
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1 Those are raised by you both in proposed

2 Utah QQ and your May 16th declaration, correct, those

3 same issues?

4 A. I recall that. I can look specifically if

S you want.

6 Q. Paragraph 12(a) and paragraph 11(b) I think

7 specifically address the rigidity issue.

8 A. That is correct.

9 Q. Item 4 in Exhibit 3, the response to

10 Interrogatory 4(b), you state that the applicant has

11 failed to analyze the dynamic interaction of the soil

12 cement with the canister transfer building mat and

13 storage pad foundations. In the case of the canister

14 transfer building foundation, the effect of the large

15 soil cement, mass around the building has been ignored.

16 Also, the presence after stiff soil cement perimeter

17 around the canister transfer building of about one

18 building dimension impacts the soil impedance

19 parameters and kinematic motion of the mat foundation.

20 That, again, has been raised in your

21 declarations and Dr. Bartlett's declarations with

22 respect to proposed Utah QQ?

23 A. That's correct.

24 Q. Okay. Item 5, the applicant has not --

25 going back to interrogatory -- Exhibit No. 3, response
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1 to Interrogatory 4(b), item 5,

2 "The applicant has not substantiated

3 the use of passive earth pressure to

4 resist earthquake loadings. The

5 passive earth pressure is an

6 additional resisting force assumed

7 to be present due to the use of soil

8 cement in the foundation design.

9 PFS has not supported the use of

10 passive earth pressure resulting

11 from the soil-cement by the

12 requisite engineering calculations

13 and testing," and it goes on to talk

14 more about this issue.

15 That, again, is raised by you, isn't it, in

16 your May 16th declaration on proposed Utah QQ, I

17 believe paragraphs 13 and 14?

18 A. I think that's correct, yes.

19 Q. So it's fair to say all the specific five

20 items raised in the response to Interrogatory 4(b) have

21 been previously raised by you or Dr. Bartlett with

22 respect to proposed Utah QQ?

23 A. That appears to be the case, yes.

24 Q. The last paragraph in the response to

25 Interrogatory 4(b) on page 13 begins, "In summary."
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1 And I take it it would be fair to characterize that

2 paragraph as containing nothing new in and of itself

3 but just a recapitulation of what appears previously in

4 response to Interrogatory 4(b)?

5 A. That is correct.

6 Q. That last paragraph also refers to claimed

7 unacceptable uncertainties in the estimation of the

8 true seismic loadings as a consequence of the flaws

9 that you see in the PFS analysis. What are those

10 uncertainties or -- what are those uncertainties or

11 consequences that you see, if any?

12 A. Well, we talked about a number of those

13 already, type of the waves and multiple time histories,

14 pad being flexible, the assumption of uniform

15 coefficient of friction, impact of the pad with the

16 soil cement body --

17 Q. So basically you're going back to --

18 A. Right.

19 Q. -- the summary of what you said before, in

20 other words?

21 A. That's correct.

22 Q. Have you independently studied the

23 potential for cask tipover at the PFS facility?

24 A. I have not.

25 Q. Do you have an opinion as to whether the
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1 A. No, I have not.

2 Q. That's beyond your Scope?

3 A. That's beyond my scope.

4 Q. And you haven't done any analysis that

5 would show that the casks would tip over for a

6 2,000-year design period earthquake or any other

7 earthquakes, have you?

8 A. I have not, no.

9 Q. Assuming that the casks were to tip over,

10 questions of potential deformation of the concrete or

11 cracking of the HI-Storm concrete casks, is that

12 something within your area of expertise?

13 A. It is not, no.

14 Q. Okay. And the same way, the deformation,

15 potential deformation of the canister itself is --

16 A. No, it's outside of my expertise.

17 MR. GAUKLER: Let me take a second to see

18 if I have any other questions, okay? Let's take a

19 break.

20 THE WITNESS: Okay.

21 (A recess was taken.)

22 MR. GAUKLER: I have no further questions.

23 THE WITNESS: Oh, that was a good break you

24 had.

25 MR. GAUKLER: I don't know about Mr. Turk,
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1 question. His last answer is fine with me.

2 MR. GAUKLER: I guess I need to know what

3 the last answer was and the question which he answered

4 with the last answer.

5 MR. TURK: The last question that I show as

6 being answered was the one about the expertise to --

7 I'm going to restate it in an incorrect manner, but it

8 had to do with the tying of the performance goal to the

9 return period.

10 MR. GAUKLER: I'd like to have you go back

11 and read for me the last answer that Dr. Ostadan gave

12 and then tell me the question to which that answer was

13 given.

14 (A discussion was held off the record.)

15 (The record was read from page 77, line 12,

16 to page 77, line 17.)

17 FURTHER EXAMINATION

18 BY MR. GAUKLER:

19 Q. Dr. Ostadan, do you have experience in

20 setting actual performance goals from which design

21 basis earthquakes are then determined?

22 A. I have experience with a number of DOE

23 facilities in which one would set the performance goal

24 by adopting the performance category of the SSC.

25 Q. So you would basically adopt a particular
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1 performance goal that DOE has set out, for example, in

2 1020?

3 A. That's correct.

4 Q. And then that would also give you the

5 design basis ground motion as well?

6 A. That's correct.

7 Q. So basically using 1020, correct?

8 A. That's correct.

9 Q. Do you have any experience in establishing

10 the performance goals as set forth in 1020 or any other

11 similar document?

12 A. No, I have not been involved in setting the

13 performance goal.

14 MR. GAUKLER: I have no further questions.

15 MR. TURK: I have nothing.

16 MS. NAKAHARA: Nothing.

17 (The deposition concluded at 4:25 p.m.)

18 * * *

19

20

21

22

23

24

25
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1 A. ITP was in one isolated corner of the

2 H tank farm. The H tank farm was all of the high-level

3 tanks in the H separations area of Savannah River. ITP

4 was in the corner. So the intent was to take these

5 tanks, convert and do the separation process in this

6 ITP facility and then send the concentrated high-level

7 waste over to the vitrification building, as I recall.

8 Q. So did you do a separate DOE-1020 analysis

9 for the high-level waste tank farm?

10 A. We used -- all of the ground response and

11 ground motions were developed for ITP, so they're

12 thought, because of the close proximity, relevant to

13 the H tank farm. So we were pretty much repeating some

14 of the same methodologies and processes that we'd used

15 in the ITP qualification, so, in other words, it's

16 somewhat applying the same methodologies and approach

17 to a larger area.

18 Q. And the opinion was there was liquefaction?

19 A. Correct.

20 Q. And the same definition of failure for the

21 same reason?

22 A. Yes.

23 Q. Same consequences?

24 A. Same consequences.

25 Q. Okay. Have you ever been involved in
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setting the proper performance objective for a

facility?

A. No.

Q. You don't have any experience in that?

A. No.

Q. Anything else of relevance with respect to

DOE-1020 that you've done?

A. No. That's most of my experience with

1020.

Q. Okay. You've mentioned another topic of

the conversation with everybody was sliding of the

casks.

A. Um-hum.

Q. And what was the nature of the

conversations concerning sliding of the casks?

A. Well, could sliding lead to collision and

tipping, I think is why we were discussing sliding.

Q. And what were the views expressed with

respect to sliding of the casks?

A. I think most of us felt that it was very

probable that sliding and collision would occur.

Q. And when you were discussing that it was

very probable for sliding and collision to occur, was

that in reference to a particular design basis ground

motion?
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1 corridor.

2 Q. Did they do that?

3 A. No.

4 Q. Why not?

5 A. Monetary reasons, funding.

6 Q. What was the existing design basis for

7 those bridges in terms of return period earthquake?

8 A. Those probably would have been the AASHTO

9 criteria back in the 1960s, and, frankly, I'm not sure

10 what those were.

11 (A discussion was held off the record.)

12 Q. (By Mr. Gaukler) Why don't you look now at

13 what's been marked as Exhibit 3 to the series of

14 declarations which I think --

15 A. Right here.

16 Q. This document is entitled, "State of Utah's

17 Objections and Response to Applicant's Seventh Set of

18 Formal Discovery Requests" --

19 A. Um-hum.

20 Q. -- "to Intervenor State of Utah."

21 A. Yes.

22 Q. Are you familiar with this document?

23 A. I am, particularly with the part that I

24 contributed.

25 Q. And what part did you contribute to?
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1 A. Starting on page 11.

2 Q. And that's response to 4(b)?

3 A. Interrogatory 4.

4 Q. And part (b) of that response?

5 A. Pardon?

6 Q. And you contributed to part (b) of that

7 response?

8 A. Yes. I recognize part (b) and the

9 bullets -- or the subnumbers underneath that.

10 Q. Did you have input with respect to any

11 other parts of these interrogatory responses or

12 discovery responses?

13 A. No, not to my recollection.

14 Q. Do you remember reviewing or commenting on

15 any other parts of the responses?

16 A. I generally try to make a quick review.

17 Sometimes that's difficult, given my hectic schedule.

18 Q. You don't remember providing any comments

19 or input, though, to the rest?

20 A. No, just to this one interrogatory.

21 Q. So you provided the information that is the

22 basis for the response to part (b) of Interrogatory

23 No. 4?

24 A. I provided that information, yes.

25 Q. Did anybody else provide any information,
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1 to your knowledge?

2 A. Well, this is somewhat a synopsis of

3 Utah QQ, so I guess though he didn't -- he did not

4 write this, Dr. Ostadan's ideas and concepts are

5 certainly in this.

6 Q. So you were the one putting it together --

7 A. I put it together. He was, as I recall,

8 out of office and not available, so I put it together.

9 Q. But it's a synopsis of your ideas and his

10 ideas --

11 A. As contained in QQ, correct.

12 Q. Yesterday you heard me walk through with

13 Dr. Ostadan the various issues and pointing out how

14 they were the same as you and Dr. Ostadan had raised

15 with respect to Utah QQ.

16 A. Correct.

17 Q. Do you agree with Dr. Ostadan that all of

18 the issues that you identify here in part (b) of the

19 response to Interrogatory No. 4 are identical to issues

20 that you've raised with respect to Utah QQ?

21 A. Yes.

22 MS. NAKAHARA: He didn't say they were

23 identical. He said essentially the same.

24 THE WITNESS: Synopsis.

25 MS. NAKAHARA: Yeah. He said they may be a

CitiCourt, LLC
(801) 532-3441



Steven Floyd Bartlett * November 2, 2001 68

1 seismic hazard ground motions.

2 A. Um-hum.

3 Q. The revised seismic hazard ground motions

4 that you're referring to there, those are the revised

5 ground motions that PFS filed this spring as part of

6 what it recommended at that time?

7 A. Correct. That's the intent of newly

8 revised, is to imply that those are the ones that were

9 put forth this spring.

10 Q. Okay. And is it, therefore, correct to say

11 that these issues relate to whether or not the PFS

12 design meets the current design basis earthquake of

13 2000 years?

14 A. Correct.

15 Q. At one point in the second paragraph on the

16 response on part (b), you've referenced -- after

17 describing, kind of summarizing the concerns set forth

18 in -- to be set forth in 4(b), you say, "These concerns

19 have been raised and are discussed in Utah L and QQ."

20 Do you see that sentence? It's on page 11. It's the

21 paragraph just above the 1.

22 A. Yes, I see it now.

23 Q. And you've already talked about QQ.

24 A. Um-hum.

25 Q. You described how this relates to QQ.
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1 Now, when you say, "discussed in Utah L,"

2 are you referring to Part A of Utah L?

3 A. What I'm, I think, trying to say here is a

4 lot of the issues that became QQ were raised in

5 deposition for Utah L last November, and because of

6 what we felt inadequate response to those issues, plus

7 coupled with the increase in the ground motions due to

8 the newly revised seismic loadings, there were

9 outstanding issues that still needed to be highlighted,

10 which became QQ.

11 Q. So my question specifically was so that

12 refers to L prior to the addition of Part B to Utah L?

13 You're referring to Utah L prior to the addition of the

14 seismic exemption contention?

15 A. I'm still not clear. I -- when I say

16 raised in Utah L, that would have been what I was

17 familiar with as basis 3 and 4 of L, which has now been

18 lumped together, I guess, as Utah L, Part A, I believe.

19 Q. That's what you meant?

20 A. That's what I meant.

21 Q. At the end of this paragraph, the second

22 paragraph on page 11 just before the subscript 1, you

23 state, In short, the design of the PFS facility -- you

24 say, In short, the design of the PFS facility fails to

25 provide adequate protection against exceeding the
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1 10 CFR 72.104(a) does limits in the following respects,

2 and then you go on and identify five issues which are

3 part of the issues you raised in QQ.

4 A. Um-hum.

5 Q. I take it when you refer to exceeding the

6 dose limits in 72.104(a), as you said before, you're

7 not going to be doing any dose calculations, correct?

8 A. Correct. I think this particular

9 sentence -- I am not sure exactly who the author is

10 because this was also reviewed and then added upon by

11 others. But I think it's an attempt to show that under

12 part (b) there is credible sliding and tipping

13 scenarios, and then if we go to part (c), which is on

14 page 13, then I think it begins to discuss the

15 consequence of tipping in relation to cracking and dose

16 limits.

17 Q. Okay. So like you talked about before,

18 you're going to be addressing the credible accident

19 scenarios --

20 A. Correct. We do not -- I do not plan to

21 testify relating to dose limits and the consequences of

22 those. That's outside my area of expertise.

23 Q. So you won't be doing any analysis as to

24 whether or not these credible events will lead to --

25 A. What will be the consequences of tipping
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1 differences in stiffnesses of the two -- the pads are

2 very stiff relative to the soil cement -- that there's

3 going to be additional cracking and soil structure

4 interaction issues.

5 But, again, these are Dr. Ostadan's areas

6 of expertise. I think I generally understand what's

7 going on, but the relative consequences and the

8 magnitudes I'm not prepared to testify to.

9 Q. Okay. Let me just ask you what you think

10 the consequences of sliding would be with respect to

11 the canister transfer building.

12 A. Because of the size of the footprint of the

13 building, my intuition -- and this is, again, intuition

14 because we still haven't had what we think a proper

15 evaluation of the dynamic loadings, so it's hard to say

16 exactly. But because of the size of the footprint, the

17 displacements resulting from sliding would be somewhat

18 less.

19 Q. So there would be less sliding --

20 A. Yes. It's a larger structure, larger

21 footprint, so I think the consequences of sliding of

22 the canister transfer building would be not as severe

23 as the potential sliding of the pads. But that's just

24 a qualitative assessment based on just intuition.

25 Q. And same thing's true with respect to the

CitiCourt, LLC
(801) 532-3441



Steven Floyd Bartlett * November 2, 2001 92

1 overturning of the pads as well, correct?

2 A. It's hard to envision an overturning

3 mechanism for something that large.

4 Q. Right. So you don't see that as a

5 potential failure mechanism, then?

6 A. Dr. Ostadan actually did more of the review

7 of the overturning calculation, so my testimony would

8 probably have to defer to what he said. I'm not sure

9 if we've had new issues with overturning, but he may

10 have some.

11 Q. Do you recall rasing that with respect to

12 Utah QQ?

13 A. That's what I don't remember. If I

14 remembered exactly, then I would say what I think we

15 had said in QQ, but I'm not sure about overturning the

16 canister transfer building.

17 Q. Consequences of lack of bearing capacity

18 with respect to the canister transfer building, any

19 opinion on that?

20 A. Possibly localized failure along the edges

21 of the mat. But, again, it's a larger footprint so

22 bearing capacity failure is a harder mechanism over

23 that large of a footprint, but, again, I'll refer to

24 Dr. Ostadan's evaluations.

25 MR. GAUKLER: I think I've run out of
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