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1 9:00 a.m. May 6, 2002 

2 

3 P RO C E E D I NG S 

4 

5 JUDGE FARRAR: Good morning, everyone.  

6 Over the weekend I think you were working on a 

7 couple of things, Dr. Luk's deposition, I take it, 

8 since we didn't hear from everybody, that must have 

9 been done and completed.  

10 MR. TURK: That's correct, your Honor.  

11 JUDGE FARRAR: And did you make any 

12 progress on the Solomon testimony? 

13 MR. GAUKLER: We're going to talk at the 

14 first break.  

15 JUDGE FARRAR: Then are we ready to 

16 proceed with the Luk/Guttman panel; is that right? 

17 MR. TURK: Yes, your Honor.  

18 JUDGE FARRAR: Any preliminary matters? 

19 MR. TURK: No.  

20 JUDGE FARRAR: Then let's start.  

21 MR. TURK: Your Honor, at this time the 

22 Staff would ask to call to the stand Dr. Vincent 

23 Luk and Mr. Jack Guttman. As they take their 

24 seats, may I give your Honors a brief general 

25 background. Mr. Guttman is employed by the Nuclear 
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1 Regulatory Commission. He is Chief of the 

2 Technical Review Section in the Spent Fuel Project 

3 Office within the office of Nuclear Material, 

4 Safety and Safeguards.  

5 To his left is Dr. Luk. Dr. Luk is 

6 trained in civil engineering as a start, he has a 

7 Bachelor's from the University of Mississippi. He 

8 also has a Master of Science and a Ph.D. in 

9 theoretical and applied mechanics from Northwestern 

10 University. As Dr. Luk's testimony will make clear 

11 today, he has been conducting a study on behalf of 

12 the NRC's Office of Nuclear Regulatory Research 

13 related to the stability of freestanding casks at 

14 Independent Spent Fuel Storage Installations, and 

15 he has also modeled a site-specific cask pad and 

16 soil foundation model with respect to the PFS 

17 facility. I would ask at this time that the 

18 witnesses stand and be sworn.  

19 JUDGE FARRAR: Please raise your right 

20 hand.  

21 

22 JACK Guttman and VINCENT K. LUK, 

23 called as witnesses, being first duly sworn, were 

24 examined and testified as follows: 

25 
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1 DIRECT EXAMINATION 

2 BY MR. TURK: 

3 Q. Good morning, gentlemen.  

4 DR. LUK: Good morning.  

5 Q. Gentlemen, have you filed your written 

6 testimony for presentation in this proceeding? 

7 MR. Guttman: Yes, we have.  

8 DR. LUK: Yes.  

9 Q. And do you have a copy of that testimony 

10 before you? 

11 MR. Guttman: Yes.  

12 DR. LUK: Yes.  

13 Q. And is this the document entitled NRC 

14 Staff Testimony of Vincent K. Luk and Jack Guttman 

15 Concerning Unified Contention Utah L/QQ 

16 (Geotechnical Issues )? 

17 MR. Guttman: Yes.  

18 DR. LUK: Yes.  

19 Q. And have you also prepared statements of 

20 your professional qualifications? 

21 MR. Guttman: Yes.  

22 DR. LUK: Yes.  

23 Q. And are your statements of professional 

24 qualification attached to this testimony? 

25 MR. Guttman: Yes.  
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1 DR. LUK: Yes.  

2 Q. Do you have corrections, revisions, 

3 modifications to make to the testimony? 

4 MR. Guttman: Yes, we do.  

5 DR. LUK: Yes.  

6 Q. And have you written those in and 

7 interlined them within the prefiled testimony? 

8 MR. Guttman: Yes, we have.  

9 MR. TURK: Your Honor, we have 

10 distributed to the licensing Board members and the 

11 court reporter copies of the testimony with the 

12 interlinings marked in. Also, we shared that 

13 with counsel for PFS and counsel for the State over 

14 the weekend so they have copies as well.  

15 Now, would your Honors like us to read 

16 them into the record or just accept them as -

17 JUDGE FARRAR: No. As long as they're 

18 in the copy that you've given to the court 

19 reporter. Unless there are any that represent a 

20 particular change of position that would highlight 

21 it for us.  

22 MR. TURK: Your Honor, I don't see any 

23 changes of positions. I do see some corrections to 

24 make the testimony more accurate.  

25 JUDGE FARRAR: Then we'll just, with the 
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1 revisions, this is their testimony and we can have 

2 it bound into the record at this point as if read, 

3 including the corrections.  

4 MR. TURK: Yes. I would ask one more 

5 preliminary question, if I make.  

6 JUDGE FARRAR: Go ahead.  

7 Q. (By Mr. Turk) With the revisions marked 

8 in your testimony, is your testimony true and 

9 correct to the best of your knowledge, information 

10 and belief? 

11 MR. Guttman: Yes.  

12 DR. LUK: Yes.  

13 MR. TURK: Thank you, your Honor. At 

14 that point I would ask that the testimony be bound 

15 into the record as if read.  

16 JUDGE FARRAR: Thank you, Mr. Turk, we 

17 will do that.  

18 (Insert prefiled testimony of Vincent K. Luk 

19 and Jack Guttman.) 

20 

21 

22 

23 

24 

25 
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April 1,2002 

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-ISFSI 

(Independent Spent 
Fuel Storage Installation) 

NRC STAFF TESTIM NY OF VINCENT K. LUK 
AND JACK GUTTMAN CONCERNING UNIFIED 

CONTENTION UTAH L/QO (GEOTECHNICAL ISSUES) 

QI. Please state your names, occupations, and by whom you are employed.  

Al (a). My name is Jack Guttmann ("JG"). I am employed as Chief of the Technical Review 

Section, Spent Fuel Project Office ("SFPO"), Office of Nuclear Material Safety and Safeguards 

("NMSS"), U.S. Nuclear Regulatory Commission ("NRC"), in Washington, D.C. A statement of my 

professional qualifications is attached hereto.  

Al (b). My name is Vincent K. Luk ('VKL"). I am employed as a Principal Member of the 

Technical Staff in the Nuclear Technology Programs Department at Sandia National Laboratories 

("SNL"), in Albuquerque, New Mexico. I am providing this testimony under a technical assistance 

contract between the staff of the U.S. Nuclear Regulatory Commission ("NRC Staff" or "Staff") and 

SNL. A statement of my professional qualifications is attached hereto.  

Q2. Please describe your current responsibilities.  

A2(a). (JG) As Chief of the Technical Review Section in the Spent Fuel Project Office, my 

responsibilities include direction and supervision of various technical reviews related to the 

licensing and certification of radioactive material transportation and storage packages, under 

10 C.F.R. Parts 71 and 72, respectively, including technical reviews related to independent spent
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fuel storage installations ("ISFSls"). Among my other responsibilities, I routinely direct and 

supervise the evaluation and use of computer code modeling and analytical methodologies in 

assessing the safety and performance of radioactive material transportation and storage packages.  

A2(b). (VKL) I currently serve as Leader of the Structural Analysis and Evaluation Team 

for an NRC Integrated Vulnerability Assessment Project, examining the vulnerability and structural 

integrity of nuclear power plants subjected to external high-energy impacts. In addition, I serve as 

the Principal Investigator in an NRC project, establishing criteria and review guidelines in evaluating 

the seismic behavior of dry cask storage systems; and in examining the dynamic seismic behavior 

of free-standing dry cask storage systems and soil-structure interaction effects in simulated 

earthquake events.  

Q3. Please explain what your duties have been in connection with the NRC Staff's review 

of the application filed by Private Fuel Storage, L.L.C. ("PFS" or "Applicant") for a license to 

construct and operate an Independent Spent Fuel Storage Installation ("ISFSI") on the Reservation 

of the Skull Valley Band of Goshute Indians, geographically located within Skull Valley, Utah (the 

"proposed PFS Facility").  

A3(a). (JG) As Chief of the Technical Review Section in SFPO, I requested, through the 

Office of Nuclear Regulatory Research, that a confirmatory analysis be performed by Sandia 

National Laboratories on behalf of the Staff to evaluate the potential for cask sliding, collision and 

tipover at the proposed PFS Facility. This analysis was considered to be confirmatory in nature, 

Kthe PS appli.zation and 

supporting analyses, that tipover and collision of the casks on the PFS concrete storage pads will 

not occur under design basis seismic conditions. See Consolidated SER, §5.1.4.4, at 5-28 to 5-32; 

and NRC Staff Testimony of Goodluck I. Ofoegbu and Daniel J. Pomerening on Unified Contention 

Utah L/QQ, Part D. In addition, I and other members of my staff provided information and
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expertise, as appropriate, to assist in the review of cask stability under seismic conditions at the 

proposed PFS Facility.  

A3(b). (VKL) As part of my official responsibilities, at the Staff's request I conducted an 

analysis to evaluate the seismic behavior and stability of the freestanding, cylindrical HI-STORM 

100 casks to be installed on concrete pads at the proposed PFS facility, including the potential for 

cask sliding, collision and tipover. As Principal Investigator in this project, my role was to develop 

a three-dimensional coupled finite element model of the proposed PFS dry cask storage system 

to examine the nonlinear and dynamic behavior of the casks, and to simulate the effects of soil

structure interaction, under prescribed seismic conditions. I am the principal author of several 

documents describing this confirmatory analysis, including (1) "Summary Report on Seismic 

Analysis of HI-STORM 100 Casks at Private Fuel Storage (PFS) Facility," dated February 22,2002; 

(2) "Seismic Analysis Report on HI-STORM 100 Casks at Private Fuel Storage (PFS) Facility," 

dated March 8, 2002; and (3) "Seismic Analysis Report on HI-STORM 100 Casks at Private Fuel 

Storage (PFS) Facility," Rev. 1, dated March 31, 2002 (herein cited as "Final Report, Rev. 1") 

Q4. What is the purpose of this testimony? 

A4. The purpose of this testimony is to provide the results of the NRC Staff's 

confirmatory analysis of the stability of the freestanding HI-STORM 100 casks at the proposed PFS 

Facility, with respect to the potential for cask sliding, collision and tipover under seismic conditions, 

as set forth in Unified Contention Utah 10QQ, Part D.1.i.  

Q5. Are you familiar with Unified Contention Utah 1/QQ, Part D.1 .i.? 

AS. Yes. We understand that Part D.1 .i. of this contention states: 

Because of the above errors, omissions and unsupported 
assumptions [stated in preceding portions of Contention Utah 10QQ, 
Part D], the Applicant has failed to demonstrate the stability of the 
free standing casks under design basis ground motions. Thus, the 
Applicant's analyses do not support the Applicant's conclusions that
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excessive sliding and collision will not occur or that the casks will not 
tip over. 10 CFR § 72.122(b)(2) and NUREG-1536 at 3-6.  

Q6. Please describe the Staff's analysis of the stability of the HI-STORM 100 casks and 

the potential for cask sliding, collision and tipover at the proposed PFS Facility? 

A6. An ongoing generic program for developing guidance on seismic hazards analysis 

was established by NRC's Office of Nuclear Regulatory Research. A research team consisting of 

analysts and engineers from SNL, ANATECH Corporation, and Earth Mechanics, Inc., was 

assembled for this purpose, under the leadership of Dr. Vincent Luk, as Principal Investigator. As 

part of this ongoing effort, the Staff requested technical assistance from the Sandia National 

Laboratories in conducting an analysis of the behavior of loaded HI-STORM 100 storage casks 

under seismic conditions at the PFS Facility. The Staff provided basic information to the research 

team, with respect to cask design, pad dimensions, soil-cement layers under and adjacent to the 

pad, the site-specific soil profile, and time histories of seismic accelerations.  

In conducting this analysis, three-dimensional coupled finite element models were 

developed, and seismic analyses were performed, to examine the dynamic and nonlinear behavior 

of the HI-STORM 100 casks to be installed on the concrete storage pads at the proposed PFS 

Facility, including the soil-structure interaction effects during a seismic event. Three different sets 

of seismic conditions were modeled: (1) the 2,000-year return period earthquake for the PFS 

Facility site; (2) the 10,000-year return period earthquake for the PFS Facility site; and (3) a 

sensitivity study based on the 1971 San Fernando Earthquake (Pacoima Dam record). The 

analyses thus modeled ground motions for the design basis 2,000-year event; the 1971 San 

Fernando Earthquake (Pacoima Dam record), for which the ground motions are somewhat similar 

to the ground motions of the PFS 2,000-year event; and ground motions for the PFS 10,000-year 

event, which significantly exceed the design basis ground motions for the proposed PFS Facility.  

Q7. Please describe the nature of the model that was utilized in the analysis.
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A7. (VKL) The ABAQUS/ Explicit code was used to analyze the three-dimensional 

coupled finite element models, that consist of a single cylindrical HI-STORM 100 cask (with the 

MPC-68 option), a flexible full-sized concrete pad (30-ft x 67-ft x 3-ft), a shallow surface layer of 

compact aggregate around the pad (5-ft x 10-ft x 8-in) a soil-cement layer under and adjacent to 

the pad (approximately 2-ft thick), and an underlying layered soil foundation. The layout of the 

entire coupled model is shown as Figure 1 of the Final Report, Rev. 1 (page 14). The cask was 

modeled as an elastic solid component, while the gravel, concrete pad, soil-cement, and soil were 

modeled as flexible linearly elastic materials. Structural damping ratios, whose values are 

tabulated in each horizontal layer and for each of the three cases of soil profile data (see Final 

Report, Rev. 1, Tables 2 to 7), were used for the soil and soil cement materials, while a zero 

damping was used for the concrete pad and the cask.  

The shallow surface layer and the concrete pad are placed on a continuous 2-ft soil-cement 

layer that is on top of the soil foundation. The coupled model has three interfaces, which include 

the (1) cask/pad, (2) pad/soil-cement layer, and (3) soil-cement layer/soil foundation interfaces.  

In addition to incorporation of the aforementioned structural elements, development and use of the 

model also required selection of appropriate cask/pad and soil material properties and application 

of properly prescribed seismic time history sets to the model. To this end, the NRC staff provided 

the research team with the basic information on cask design, pad dimensions, soil-cement layers 

under and adjacent to the pad, the site-specific soil profile, and time histories of seismic 

accelerations. The analytical results obtained from the model address the dynamic and nonlinear 

response of the cylindrical cask in terms of its wobbling and sliding by examining closely the 

nonlinear contact behavior at the three interfaces and accounting for soil-structure interaction 

effects.
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Q8. What assumptions did you make with respect to cas rigidity/elasticity and damping 

in youfmodel? 

A8. (VKL) The cask and pad were modeled as elastic bodies with zero damping.  

Q9. Please describe the principal factors you considered in modeling and evaluating the 

dynamic response of the casks during an earthquake event? 

A9. (VKL) This particular modeling effort focused on performing sensitivity studies on 

the cask response with respect to three key factors: (1) prescribed seismic loading, (2) coefficients 

of friction at the three interfaces in the coupled model, and (3) soil profile data used for the soil 

foundation model.  

Q10. With respect to the first factor you identified (seismic loading), please describe the 

seismic loading conditions or events that were used in performing dynamic analyses of the cask.  

A10. (VKL) Three sets of seismic time histories were used as input excitations in the 

coupled model analyses. First, a prescribed artificial time history of seismic accelerations with a 

duration of 30 seconds, using design basis response spectra for the PFS site for a 2,000-year 

return period earthquake, was used to generate the response of the cask under design basis 

conditions. Second, a similar site-specific time history of seismic accelerations for a 10,000-year 

return period with a duration of 30 seconds was used to provide a limiting or upper-bound case 

assessment of cask response. Third, a sensitivity study was performed using the 1971 San 

Fernando Earthquake, Pacoima Dam record.  

Each set of seismic time histories has one vertical and two horizontal components of 

statistically independent seismic accelerations. For the 2,000-year return period earthquake, the 

peak ground accelerations ("PGAse) that were modeled, based on artificial time histories specific 

to the PFS site, were 0.728 g (horizontal, east-west), 0.707 g (horizontal, north-south), and 0.721 g 

(vertical); these PGAs envelop the 2,000-year design basis response spectra of 0.711 g (horizontal)
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and 0.695 g (vertical), stated in the Consolidated SER for the PFS Facility. For the 10,000-year 

return period event, the PGAs that were modeled, based on site-specific artificial time histories, 

were 1.25 g and 1.23 g for the horizontal components, and 1.33 g for the vertical component, which 

envelop the PFS earthquake hazard spectra. For the 1971 San Fernando Earthquake, Pacoima 

Dam record, the PGAs that were modeled were 0.641 g for the two horizontal components, and 

0.433 g for the vertical component; the duration for this event was 41.8 seconds.  

Each of the three seismic acceleration components of a set of time-histories was treated 

with a deconvolution procedure to produce a modified time history of deconvoluted accelerations 

with properly adjusted amplitudes and frequencies of the surface-defined accelerations. All three 

components of deconvoluted accelerations were applied simultaneously at the base of the soil 

foundation in the coupled model. Deconvolution is a mathematically rigorous solution process that 

applies the wave propagation equation of the free-field surface along with the boundary conditions, 

that modifies the)input to account for the site-specific soil properties (i.e., linear shear modulus and 

viscous damping model). This serves to preserve the dynamic characteristics of the original 

seismic motions and achieve the desired (i.e., appropriate) surface shaking intensity.  

Q11. With respect to the second factor you mentioned (coefficients of friction at the three 

interfaces in the model), please describe how such coefficients were used in the coupled model.  

Al 1. (VKL) Three interfaces were used in the coupled model: cask/pad, pad/soil-cement 

layer, and soil-cement layer/soil foundation. In order to determine the governing cases for both 

(a) the maximum horizontal sliding displacement, and (b) the angular rotation of the cask, different 

combinations with upper and lower bound coefficients of friction were used in the analyses. For 

the 2,000-year (design basis) event, the best estimate soil profile data (see discussion infra), 

a lower bound coefficient of friction of 0.20 (for investigating cask sliding) and an upper bound 

coefficient of friction of 0.80 (for investigating the potential for cask tipover) were used at the
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cask/pad interface; also, bounding coefficients of friction of either 1.00 or 0.31 were assumed at 

the other two interfaces, as shown in Table 8 of the Final Report, Rev. 1 (Best Estimate, Model 

Type 1) (at page 30).  

These sensitivity studies showed that the maximum horizontal displacement (sliding) of the 

cask was obtained when using a coefficient of friction of 0.20 at the cask/pad interface and 0.31 

at the pad/soil-cement layer and soil-cement layer/soil foundation interfaces, as shown in Table 8 

of the Final Report, Rev. 1 (Best Estimate, Model Type 1). Consequently, this combination of 

coefficients of friction was selected as the governing case for other seismic analyses reported in 

Table 8 of the Final Report, Rev. 1 (page 30), for the 2,000-year event.  

Similarly, several studies were conducted for the 1971 San Fernando Earthquake (Pacoima 

Dam record) and the 10,000-year return period event, using a coefficient of friction of 0.20 at the 

cask/pad interface, and 0.31 at the other two interfaces, in order to maximize the potential for 

horizontal displacement (sliding) of the cask. The results of these studies are shown in Tables 9 

and 10 of the Final Report, Rev. 1 (pages 31-32). Finally, two additional analyses were conducted 

for the 1971 San Fernando Earthquake and the 10,000-year return period event, using a coefficient 

of friction of 0.80 at the cask/pad interface, and 1.00 at the other two interfaces, in order to 

maximize the potential for cask tipover. These results are also shown in Tables 9 and 10 of the 

Final Report, Rev. 1.  

Q12. With respect to the third factor you identified (soil profile data), please describe the 

soil profile data used for the soil foundation model. .  

A12. (VKL) As discussed above, the compact aggregate surface layer and oncrete pad l 

are placed on top of a 2-ft thick soil-cement layer that is on top of the soil foundation. The soil 

foundation submodel utilized in the model was 330-ft in the east-west direction and 757-ft in the 

north-south direction; these lateral dimensions exceed the recommended minimum as defined in
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U.S. Corps. of Engineers soil-structure interaction modeling guidelines. Also, the coupled model 

partitions the soil into six horizontal layers to a depth of 140 feet, to represent the soil foundation; 

and the top surface was further divided into layers. The 140-ft depth was selected, in part, to reach 

a level below which the soil stiffness increases monotonically with depth. Sensitivity studies were 

performed to demonstrate the adequacy of this discretization scheme (using six layers to a depth 

of 140 feet) to incorporate the depth variation of soil properties such as shear wave velocity and 

damping profiles. As shown in Section 3.4.1 and Tables 2-7 of the Final Report, Rev. 1 

(pages 9-12), specific soil properties considered include Young's Modulus, Poisson's ratio, density, 

damping ratio and a mass-related damping factor. This foundation modeling and its rationale are 

discussed in greater detail in sections 3.2.4 to 3.4.1 of the Final Report, Rev. 1 (pages 7-12).  

To provide for broad variation in the soil properties, three sets of soil profile data - the best 

estimate, the lower bound, and the upper bound - were used separately in the analysis. The same 

soil profile data (best estimate, the lower bound, and upper bound) were used in performing the 

cask analyses for the seismic event with a 2,000-year return period and the 1971 San Fernando 

Earthquake, Pacoima Dam record, as shown in Tables 2 to 4 of the Final Report, Rev. 1 

(pages 10-11). Different soil profile data were used for the 10,000-year return period seismic 

event, in which the shear modulus and damping of each layer of the soil foundation were adjusted 

for shear strains, as shown in Tables 5 to 7 of the Final Report, Rev. 1 (pages 11-12); in contrast, 

for seismic events with a 2,000-year return period, the low strain shear modulus and damping were 

used.  

13. What does the coupled model predict as the maximum horizontal cask sliding 

displacements for each of the three seismic events considered? 

Al 3. (VKL) The results from the seismic analyses indicate that the maximum horizontal 

cask sliding displacements are 3.98 inches for the 2,000-year return period event, 3.00 inches for
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the 1971 San Fernando Earthquake, Pacoima Dam record, and 15.94 inches for the 1 0,000-year 

return period event.  

It should be noted that these results are based the original coupled model ("Model Type 1 ").  

However, two other cases of interest were also examined for the seismic event with a 2,000-year 

return period, using the best estimate soil profile data. In one case ("Model Type 2"), the ground 

surface preparation with compacted aggregate and soil-cement layers was removed from the 

coupled model. In the other case ("Model type 3"), the dead loads of the seven adjacent casks and 

neighboring pads were included in the coupled model. The maximum horizontal sliding 

displacements of the cask for both additional cases for the 2,000-year return period event were 

determined to be less than those obtained using the original coupled model. This is shown in 

Table 8 of the Final Report, Rev. 1 (page 30).  

Q14. Based on the maximum horizontal cask sliding displacements predicted by the 

model, is the collision of adjacent casks likely to occur? 

A14. (VKL) No.  

Q15. Please provide the basis for this conclusion.  

A15. (VKL) The separation distance between neighboring casks is 47.50 inches. Half 

of this distance, or 23.75 inches, is regarded as the cask collision criterion. Inasmuch as maximum 

displacements under the design basis 2,000-year earthquake is 3.98 inches, no cask collisions 

were found to occur. Further, no collisions were found to occur at the PFS site for the 1971 San 

Fernando earthquake, Pacoima Dam record, for which the maximum displacement was 3.00 

inches. Similarly, under 1 0,000-year seismic conditions, the maximum displacement was 15.94 

inches, which is less than the collision criterion of 23.75 inches. Thus, even under the beyond

design basis 10,000-year event conditions, cask collisions were not found to occur.



Q16. What does the coupled model predict as the maximum cask rotation with respect 

to the vertical axis of the cask? 

A16. (VKL) With respect to the 2,000-year return period seismic event, the analysis 

results indicate that the maximum cask rotation in either horizontal direction with respect to the 

vertical axis is equal to or less than 0.03 degrees, using a coefficient of friction of 0.20 for the 

cask/pad interface. Further, using a coefficient of friction of 0.80, in order to maximize the amount 

of cask rotation, results in a maximum cask rotation of about 0.22 degrees in the east-west 

direction and about 0.40 degrees in the north-south direction, with respect to the vertical axis, for 

the 2,000-year earthquake. In sum, the maximum cask rotation, with respect to the vertical axis, 

is equal to or less than 0.40 degrees under 2,000-year return period seismic conditions.  

With respect to the 1971 San Fernando Earthquake (Pacoima Dam record), the maximum 

cask rotation in either horizontal direction with respect to the vertical axis, using a coefficient of 

friction for the cask/pad interface of 0.20, results in a maximum cask rotation with respect to the 

vertical axis, of 0.02 degrees in the east-west direction and 0.01 degrees in the north-south 

direction. Further, using a coefficient of friction of 0.80, in order to maximize the amount of cask 

rotation, results in a maximum cask rotation of 0.06 degrees in the east-west direction and 0.07 

degrees in the north-south direction for the 1971 San Fernando Earthquake (Pacoima Dam record).  

In sum, the maximum cask rotation, with respect to the vertical axis, is equal to or less than 0.07 

degrees for the 1971 San Fernando Earthquake (Pacoima Dam record).  

With respect to the 10,000-year return period seismic event, the maximum cask rotation in 

either horizontal direction with respect to the vertical axis, using a coefficient of friction for the 

cask/pad interface of 0.20, results in a maximum cask rotation with respect to the vertical axis, of 

0.10 degrees in the east-west direction and 0.05 degrees in the north-south direction. Further, 

using a coefficient of friction of 0.80, in order to maximize the amount of cask rotation, results in
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a maximum cask rotation of 0.65 degrees in the east-west direction and 1.16 degrees in the 

north-south direction, for the 10,000-year earthquake. In sum, the maximum cask rotation, with 

respect to the vertical axis, is equal to or less than 1.16 degrees even under 10,000-year return 

period seismic conditions.  

Q17. Based on the maximum cask rotation predicted by the model, is cask tipover likely 

to occur during either the 2,000-year or 10,000-year return period seismic events? 

A17. (VKL) No.  

Q18. Please provide the basis for this conclusion.  

Al 8. (VKL) The cask rotation that is associated with tipover is approximately 29 degrees.  

A rotation of less than 29 degrees would be insufficient to result in tipover of a loaded 

HI-STORM 100 cask.  

019. How much movement of the cask in the vertical direction did your analyses predict? 

A19. (VKL) A detailed evaluation of cask movement in the vertical direction was 

conducted. This evaluation indicates that the cask does not experience much displacement in the 

vertical direction in any of the three seismic events. The cask base is never entirely lifted off the 

top surface of the pad throughout the seismic event with a 2,000-year return period or the 1971 

San Fernando Earthquake (Pacoima Dam record). Further, during either the 2,000-year return 

period seismic event or the 1971 San Fernando Earthquake (Pacoima Dam record), the maximum 

vertical displacement at any location of the cask base is much less than 1 inch above the top 

surface of the pad.  

During the seismic event with a 10,000-year return period, the analysis results reveal that 

the cask base will entirely lift off the top surface of the pad by a maximum 0.26 inches, for a total 

duration of less than 0.30 seconds. Detailed examinations of the analysis results also indicate that
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the maximum vertical displacement at any point along the perimeter of the cask base is less than 

2.7 inches above the top surface of the pad, for the 10,000-year event.  

020. In your analysis, did you reach any conclusions as to the importance of the dynamic 

coupling or soil-structure interaction ("SSI") effect of the cask with the soil foundation? 

A20. (VKL) Yes. As discussed in section 4.1 of the Final Report, Rev. 1 (pages 27-29), 

the dynamic coupling or SSI effect of the cask with the soil foundation was examined in detail, 

using acceleration results in the east-west direction for the governing case. The model analyses 

indicate the presence of a significant SSI effect, as shown in Figures 17 through 19 in the Final 

Report, Rev. 1 (pages 34-35). More specifically, as shown in these Figures, when the acceleration 

results at four locations on the soil surface are compared to the acceleration results at various 

depths along the central axis of the pad, noticeable differences in acceleration are observed. The 

SSI effect is further demonstrated by plotting the corresponding response spectra in Figures 20a 

through 22b. These differences demonstrate the presence of the SSI effect and justify the 

development of the coupled finite element model in the Staff's research effort.  

021. What is your overall conclusion with respect to stability of the freestanding 

HI-STORM 100 casks at the proposed PFS Facility, and the potential for cask sliding, collision, and 

tipover? 

A21. (VKL, JG) For the reasons discussed above and in the Final Report, Rev. 1, it is our 

conclusion that excessive cask sliding or cask collisions will not occur. Further, it is our conclusion 

that cask tipover will not occur during either a 2,000-year return period or 10,000-year return period 

seismic event at the PFS site. Accordingly, we believe that Part D.1 .i. of Unified Contention Utah 

LJQQ does not present a valid concern.  

A22. Does this conclude your testimony? 

A22. Yes.
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1 Q. (By Mr. Turk) I should say, I guess, 

2 one more question. Do you adopt this testimony as 

3 your sworn testimony in the proceeding? 

4 MR. Guttman: Yes.  

5 DR. LUK: Yes.  

6 MR. TURK: Thank you, your Honor.  

7 JUDGE FARRAR: Thank you.  

8 MR. TURK: Your Honor, before proceeding 

9 to cross-examination the Staff has an Exhibit we 

10 would like to offer into evidence.  

11 JUDGE FARRAR: Okay.  

12 (STAFF EXHIBIT-P WAS MARKED.) 

13 MR. TURK: And I have given copies of 

14 the reporter, the Licensing Board members and 

15 counsel for the State and counsel for PFS also have 

16 copies, and I would identify this as Staff Exhibit 

17 P, as in Peter. It is a document entitled NRC 

18 Project on Seismic Behavior of Spent Fuel Storage 

19 Cask Systems, Seismic Analysis Report on HI-STORM 

20 100 Casks at Private Fuel Storage Facility, 

21 Revision 1, and the document is dated March 31, 

22 2002. And by way of preliminary questioning, your 

23 Honor, may I direct a question to Dr. Luk? 

24 JUDGE FARRAR: Certainly.  

25 Q. (By Mr. Turk) Dr. Luk, do you recognize 
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1 the document we have identified as Staff Exhibit P? 

21 DR. LUK: Yes.  

3 Q. And is it, in fact, a report that you 

4 prepared on behalf of the NRC Staff for filing in 

5 this proceeding? 

6 DR. LUK: Yes.  

7 MR. TURK: Your Honor, at this time I 

8 would ask that Staff Exhibit P be admitted into 

9 evidence.  

10 MR. GAUKLER: No objection, your Honor.  

11 MS. NAKAHARA: Your Honor, we stated our 

12 objections in the Motion in Limine based on the 

13 timing in which this Exhibit was proffered. And 

14 notwithstanding those objections, we have no 

15 additional.  

16 JUDGE FARRAR: All right. And had we 

17 denied your motion at that point or have we carried 

18 it with the case? 

19 MS. NAKAHARA: It was my understanding 

20 you denied it pending any new objections with 

21 respect to our opportunity to depose Dr. Luk, and 

22 we have none based on that.  

23 JUDGE FARRAR: All right. Then our 

24 previous ruling will stand and the motion will be 

25 admitted. I'm sorry, the Exhibit will be admitted.  
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1 (STAFF EXHIBIT-P ADMITTED.) 

2 MR. TURK: Thank you, your Honor. At 

3 this time then the witnesses are available for 

4 cross-examination and Board questioning.  

5 MR. FARRAR: All right. Then we'll 

6 begin with the applicant.  

7 

8 CROSS EXAMINATION 

9 BY MR. GAUKLER: 

10 Q. Good morning, Dr. Luk and Mr. Guttman.  

11 How are you doing this morning? 

12 MR. Guttman: Fine, thank you.  

13 DR. LUK: Good morning.  

14 Q. Dr. Luk, you referred to in question 6, 

15 question and answer 6, a generic program for 

16 developing guidance on seismic hazardous analysis 

17 in which you have been involved. Could you briefly 

18 describe that generic program? 

19 DR. LUK: It is my recollection in March 

20 of 1999, at the request of the Office of Nuclear 

21 Research at NRC, that we started investigation to 

22 examine the seismic stability of dry cask storage 

23 systems. And when this project was started the 

24 focus was to conduct a generic or parametric 

25 analysis. The parameters or variations include 
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1 different cask designs, different seismic load and 

2 different soil property data.  

3 Q. And was this generic program a review of 

4 the seismic behavior of freestanding dry storage 

5 casks? 

6 DR. LUK: Yes, sir.  

7 Q. They were not anchored in any way? 

8 DR. LUK: Our study is focused on 

9 freestanding dry cask storage systems.  

10 MR. TURK: Excuse me one moment. May we 

11 go off the record for a moment? 

12 (Discussion held off the record.  

13 JUDGE FARRAR: Back on the record.  

14 Q. (By Mr. Gaukler) What plants or sites 

15 or types of dry cask storage systems did you study 

16 as part of this program? 

17 DR. LUK: As we continued with our 

18 generic analysis of dry cask storage systems we 

19 were called upon to do site-specific analysis. The 

20 first ones that we were asked to do the analysis is 

21 for San Onofre Nuclear Generating Power Plant, the 

22 second one is Hatch, and the third one is the 

23 Private Fuel Storage.  

24 Q. What steps did you take prior to doing 

25 these plant-specific analyses in terms of 
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1 developing a methodology or other general steps in 

2 terms -- enabling you to analyze the seismic 

3 behavior of freestanding dry storage casks? 

4 DR. LUK: It is my recollection that 

5 when we started this seismic evaluation of dry cask 

6 storage systems we were tasked by the staff at the 

7 NRC to search for the state-of-the-art numerical 

8 modeling technology, to use the best method that we 

9 know how. So in the process I put together I 

10 researched here which we think would enable us to 

11 do the problems that we were asked.  

12 Q. And would you please describe the 

13 research team that you put together for this 

14 project? 

15 DR. LUK: Yes. I have two fellow 

16 workers at Sandia to support me within Sandia, and 

17 I also have two consultants. One is Mr. Robert 

18 Dameron from Anatech and the second one is Mr. Po 

19 Lam from Earth Mechanics.  

20 Q. And what are their areas of expertise? 

21 DR. LUK: Mr. Dameron's expertise is 

22 that he has been working on finite element analysis 

23 in the past 20 years. He is a very good and 

24 practical engineer. So he knows how to bridge the 

25 gap between theory and what has been adopted as the 
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1 traditional engineering practice in the field.  

2 Q. What is his background in terms of what 

3 he has -- the type of work he has done? 

4 DR. LUK: He has a Master of Science in 

5 civil engineering from UC Davis and he is the vice 

6 president -- he is the vice president of Anatech 

7 Corporation, and he is one of the leading 

8 authorities in the finite element analysis of the 

9 varieties of components, of reactor containments, 

10 per se, and I think over the past few years he has 

11 spent a lot of time working on the seismic analysis 

12 of bridges in California.  

13 Q. And Mr. Lam or Dr. Lam? 

14 DR. LUK: Mr. Lam is trained as a 

15 seismologist. He got his Master degree of Science 

16 from Cal Tech, I think it's either in the late '60s 

17 or early '70s. So he's been working in the field 

18 of doing seismic analysis, in particular related to 

19 the seismology for the past 25 years at least.  

20 Q. What was Mr. Guttman's role in the work 

21 on your project? 

22 DR. LUK: This is my understanding. Mr.  

23 Guttman is one of the principal investigator in the 

24 office of MMSS at NRC. I got the request from my 

25 project manager at NRC in the Office of Regulatory 
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1 Research that Mr. Guttman asked him the possibility 

2 that we can somehow participate and start to do the 

3 seismic analysis for Private Fuel Storage cask.  

4 Q. So he was the one that kind of was the 

5 overseer with respect to the Private Fuel Storage 

6 analysis? 

7 DR. LUK: Yes, sir.  

8 Q. Did you feel that you had available to 

9 you all the technical expertise you needed to 

10 conduct your review of the Private Fuel Storage 

11 project as well as these other projects? 

12 DR. LUK: Yes. But if you don't mind, I 

13 want to make clear one matter, is that it is not 

14 our task to do review. It is our job that if we 

15 were given the appropriate informations that we 

16 need as input to our three-dimensional coupled 

17 finite elements model we will proceed with the 

18 analysis and then we would interact with the Staff 

19 at NRC to get those informations.  

20 Q. And did you feel you had adequate 

21 technical capability and expertise background to 

22 conduct such an analysis? 

23 DR. LUK: Yes, sir.  

24 Q. Would you please describe to me, you 

25 referred to start-of-the-art methodology in 
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1 computer programs. Would you please describe for 

2 me the computer code or methodology, standard 

3 methodology you used for analyzing the seismic 

4 behavior of freestanding casks at these various 

5 sites? 

6 DR. LUK: Yes. It is my recollection 

7 when we first started this project we make an 

8 extensive survey of all the available technology in 

9 doing finite elements analysis related to 

10 freestanding structures. And also based on the NRC 

11 requirement that we need to use a commercially 

12 available code that we eventually choose ABAQUS 

13 finite elements code to use that as the base for 

14 our finite elements model development.  

15 Q. And what type of code is ABAQUS, is it 

16 an all-purpose code or -

17 DR. LUK: ABAQUS is a general purpose 

18 nonlinear dynamic fine elements code.  

19 Q. So you can do nonlinear dynamic problems 

20 with ABAQUS? 

21 DR. LUK: Yes. In particular, it is 

22 suited to do problems that will experience large 

23 deformations.  

24 Q. And another way to say large 

25 deformations would be large rotations of the casks 
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1 or large movements of the casks and be capable of 

2 modeling those if such were found to exist? 

3 DR. LUK: Yes. Large deformation theory 

4 include large rotation, large displacements.  

5 Q. In developing your methodology, did you 

6 conduct any sensitivity studies with respect to the 

7 general methodology that you developed for your 

8 analysis? 

9 DR. LUK: Yes. As part of the 

10 development of the three-dimensional finite 

11 elements model we feel it is essential step that we 

12 go through various sensitivity evaluations to find 

13 out how will the coupled model respond for 

14 different inputs.  

15 Q. And what type of sensitivity studies did 

16 you undertake? 

17 DR. LUK: One of the critical issues 

18 when we develop the finite elements model is that 

19 we have to address the issues whether the analysis 

20 results that we obtained are actually a 

21 representative of the typical behavior of the cask 

22 system under investigations. In particular, we 

23 have to address whether we actually arrive at a 

24 converged solutions.  

25 So in the process when we change the 
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1 input parameters in terms of the size of the model, 

2 this is in particular the size of the soil 

3 foundation model, because we feel that the soil 

4 structure interaction is a key feature in this 

5 coupled model. So we actually spent a lot of time 

6 to find out what is the appropriate selection for 

7 the geometry for the soil foundation model.  

8 Q. And how did you determine you had the 

9 appropriate geometry for the soil foundation model? 

10 DR. LUK: What we did is that we 

11 basically changed two things. One is the finite -

12 the finest of the finite element grid which 

13 represents the fine elements model as well as the 

14 overall geometries of the model. The technical 

15 issues on hand is that we have the task to use a 

16 finite -- a model with finite geometries to 

17 represent the behavior of semi-infinite soil 

18 foundations or technically people call that 

19 half-space. So it is very important for us to do a 

20 very systematic evaluations by changing the 

21 geometry of the soil foundation model so that we 

22 can arrive at a converged solution.  

23 Q. And that's the process you undertook in 

24 the methodology? 

25 DR. LUK: Yes, sir.  
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1 Q. Did your analysis take into account or 

2 did your methodology take into account 

3 uncertainties as to the input parameters to the 

4 model? 

5 DR. LUK: Can you repeat the question? 

6 Q. Would your methodology take into account 

7 uncertainties that may exist with respect to the 

8 input parameters that would be used for the model? 

9 DR. LUK: Would you mind if you 

10 substantiate what is the nature of the input to the 

11 model? 

12 Q. I'm talking in terms both of -

13 primarily in terms of soil properties.  

14 DR. LUK: In our site-specific analysis 

15 we got all the information related to the soil 

16 profile data from the Staff at NRC, but we want to 

17 make sure that we get all the information -- we got 

18 all the informations that include -- that would 

19 include all ranges of variations so for this 

20 Private Fuel Storage cask, for example, we got the 

21 information on the best estimate lower bound and 

22 upper bound soil profile data.  

23 Q. And you ran your model for all three of 

24 those soil properties? 

25 DR. LUK: Yes, sir.  
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DR. LUK: What we do is that first we 

study the response spectra and its associations 

with the time history of seismic acceleration for 

the three independent components and then we go 

through systematic evaluations in terms of whether 

those three components are truthfully independent 

on a statistical sense as well as try to find out 

whether the so-call fault normal/fault parallel 
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Q. Did your model evaluate the potential 

uncertainties in the seismic input for the 

earthquake in any respect? 

DR. LUK: Would you mind to repeat the 

question? 

Q. Well, did your modeling for the PFSF 

take into account the potential uncertainty as to 

the seismic input? For example, did you evaluate 

different types of earthquakes or not? 

DR. LUK: There's two parts to this 

question. The one is that we did obtain the 

specific details what is required for the seismic 

load from the staff at the NRC, but we feel it is 

also our job try to do extensive study on the 

seismic loading that was given to us by the Staff 

at NRC.  

Q. And how did you do that?
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1 directions are truthful in its meaning.  

2 Q. I would like to now focus you on your 

3 report for the Private Fuel Storage Facility which 

4 is Staff Exhibit R -- Staff Exhibit P, excuse me.  

5 And I believe that you developed three types of 

6 models for your seismic analysis of the 

7 freestanding cask at the PFSF facility? 

8 MR. TURK: I'm sorry, could you repeat 

9 that question. Did you say three types of models? 

10 Q. (By MR. Gaukler) Yeah, three models. I 

11 think you refer to them on page -- they're 

12 identified in Table 8 and you refer to them in 

13 Section 4, Analysis Results.  

14 DR. LUK: Yes, sir.  

15 Q. And if you look at Table 8 you refer to 

16 Model 1, and would you please describe generally 

17 what Model 1 consisted of? 

18 DR. LUK: Yes. When we look at the 

19 three-dimensional coupled models and we start from 

20 the top there will be a single cask, and that is 

21 sitting on a concrete pad. And then right in the 

22 close vicinity of it in adjacent area there is the 

23 compact aggregate, below that is soil cement layer 

24 and then just surface as well as the concrete pad, 

25 they are sitting on a 2 foot thick of soil cement 
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1 layer, and below all of this is the soil 

2 foundations.  

3 Q. And do you have a soil cement layer 

4 around the pads? 

5 DR. LUK: Yes, we have a soil cement 

6 surrounding the pad.  

7 Q. And that comprises your first model or 

8 Model 1? 

9 DR. LUK: Yes. And if you don't mind me 

10 to substantiate, the model is actually described in 

11 detail in this report on page 17, Figure 6.  

12 Q. And that figure shows the concrete pad, 

13 the aggregate gravel and soil cement surrounding 

14 the pad? 

15 DR. LUK: Yes, sir.  

16 Q. Now, you said you modeled 1 cask on the 

17 pad on Model 1? 

18 DR. LUK: Yes.  

19 Q. And why did you decide to model 1 cask 

20 instead of 8 casks or some other number of casks on 

21 the pad? 

22 DR. LUK: When we started the generic 

23 analysis this was a very challenging issues. The 

24 question that we try to address is that what is the 

25 most technically correct way to investigate the 
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1 seismic stability of a dry cask storage system on 

2 top of a concrete pad. We know with different 

3 designs they have different numbers of casks on 

4 pad, but based on the physical principles we feel 

5 it is adequate to actually only model a single cask 

6 on pad.  

7 And the reason is as follows: If we 

8 look at a nonlinear dynamic system such as a 

9 freestanding dry cask, there's two extreme cases we 

10 considered. One is the symmetrical -- sorry, 

11 strike that. One is the -- yeah, it's the 

12 symmetrical case in which all cask on the pad will 

13 move in phase or in harmony. So what that simply 

14 mean is that every cask can behave independent of 

15 each other.  

16 But then if you also look at the other 

17 extremes the anti-symmetrical case in which all 

18 casks on pad are moving in totally opposite way, in 

19 that case the results will be much -- the results 

20 in terms of sliding and rotations will be much 

21 lower than the first case, which is the symmetrical 

22 case.  

23 So in considering the two extreme cases 

24 we feel it is actually adequate to model or to 

25 investigate the dynamic behavior of a cask by just 
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1 using a single cask on pad. Now, this assumption 

2 and this procedure, we did go through the 

3 investigations by going through a systematic 

4 analysis, and the results of the sensitivity study 

5 did indicated that that was a correct approach.  

6 Q. Would you please describe that 

7 sensitivity study? 

8 DR. LUK: Yes. This is actually, if you 

9 don't mind, I will make reference to Table 8 on 

10 figure -- Table 8 on page 30 of the same report.  

11 There we said is for the case Type 3. Type 3, 

12 which I'll read directly from the description that 

13 was include in the report on page 30. For Model 

14 Type 3 is the coupled model includes the dead loads 

15 of 7 adjacent cask and neighboring concrete pads.  

16 What that simply mean is that we 

17 developed the model for Type 3, we include 1 cask 

18 which has all the mobility and the dead weight of 

19 the 7 other casks on the pad. And in going through 

20 this sensitivity study, it is actually indicated in 

21 Table 8 when you compare the Type 1 model with the 

22 Type 3 model you find out the results for Type 1 is 

23 actually -- the results in terms of translational 

24 motion of the cask is actually higher than those we 

25 got from Model Type 3.  
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1 Q. So Model Type 3 where you assumed a 

2 fully loaded pad you got less displacement than you 

3 did in the Model 1, correct? 

4 DR. LUK: Yes.  

5 Q. And in Model 3 you also considered, you 

6 said, the adjacent pads fully loaded with 8 casks, 

7 and would you describe what adjacent pads you 

8 assumed in Model 3? 

9 DR. LUK: Yes. If you look from the top 

10 view of a cask that we have, I'll make reference to 

11 Figure 4 on page 15. This is the top view of a 

12 single cask on a single pad. In Model Type 3 when 

13 we include the neighboring fully-loaded pad we put 

14 one pad in each of the four sides of the pad that 

15 we highlighted in this figure.  

16 JUDGE FARRAR: Mr. Gaukler, could I 

17 interrupt for clarification? Is there supposed to 

18 be a rule about where the first cask goes on a pad 

19 in terms of the 8 spots? Does the first cask go in 

20 one of the corners or more toward the -- or in the 

21 middle? 

22 DR. LUK: I am not aware that for 

23 Private Fuel Storage facilities whether they have 

24 decided the sequencing of the installation of the 

25 pads. But can I substantiate a little bit of we 
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1 knew for quite some time there is actually a 

2 technical issue. If -- well, we did decided to 

3 only use a single cask on a pad so the follow-up 

4 question is that where are we going to put the pad.  

5 JUDGE FARRAR: The cask.  

6 DR. LUK: Oh, yeah, the cask. Sorry.  

7 Where to put the cask, sorry. If you look at the 

8 configuration for the 8 casks on the pad, it's 2 by 

9 4.  

10 JUDGE FARRAR: Right.  

11 DR. LUK: So the choices are actually 

12 quite limited. Either you use the one at the 

13 corner or the one right next to it, but it's away 

14 from the corner.  

15 JUDGE FARRAR: And those are the only 

16 two cases -- well, there's four sub cases. They're 

17 all, in effect, the same.  

18 DR. LUK: Yes. So there's only two 

19 locations to pick. And we did go through the 

20 sensitivity study to decide which of the two 

21 locations is a better one. But also, as I 

22 indicated before, if we do go by the first case of 

23 the symmetry that we consider, it virtually doesn't 

24 matter where we put the locations because each cask 

25 with its virtual square space that it occupies, the 
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1 analysis results indicated that we almost get 

2 identical results when we either -- when we pick 

3 either one of the two locations.  

4 JUDGE FARRAR: Go ahead, Mr. Gaukler.  

5 Q. (By Mr. Gaukler) Yes. Why didn't you 

6 analyze the movements, say, of all 8 casks on the 

7 pad? Is there a particular reason why not? 

8 DR. LUK: Yes. Our model actually used 

9 the finite elements representation for all 

10 individual substructures. We did went through the 

11 technical evaluations that deserved merit to 

12 include all 8 casks on the pad, and the conclusion 

13 is that if we do that we're going to have to pay 

14 huge penalty in related to executing the finite 

15 elements model. But as engineers, we always feel 

16 that we have to come up with a very efficient model 

17 that will enable us to get the best accurate 

18 results within practical limits. And we do not 

19 feel by using 8 casks on the pad will gain us 

20 anything as compared to using a single cask on pad.  

21 Q. So you would expect the same general 

22 results if you ran 8 casks or one cask on the pad? 

23 DR. LUK: Yes. But the reason, if you 

24 don't mind me to repeat, is that it is our basic 

25 assumption that all of the 8 casks on pad actually 
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1 behave independent of each other. So that would 

2 not make any difference whether we have 1 cask or 

3 2, or for that matter, 8 cask on a pad.  

4 Q. How long did it take to run your program 

5 for one run for 1 cask? 

6 DR. LUK: It is our intention try to use 

7 the state-of-the-art modeling technology, but we 

8 also try to make sure that we are not using a super 

9 computer at the Sandia National Lab. So what we 

10 used is with this sophisticated model an execute it 

11 on a PC network, and in that framework for the 

12 complete one run for duration of 30 seconds for 

13 seismic event for the Private Fuel Storage cask it 

14 took close to 48 hours.  

15 MR. TURK: I'm sorry. The question was 

16 how long to do a run rather than to develop the 

17 model? 

18 MR. GAUKLER: Yes.  

19 Q. (By Mr. Gaukler) I think you referred 

20 to in your previous answer, to one or two questions 

21 ago penalties, in terms of having to run with 8 

22 casks on pad. And what penalties are you referring 

23 to, just penalties in the time it took to run the 

24 computer program? 

25 DR. LUK: Yes. The time it would take 
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1 to execute the model and the time it would take to 

2 go through the process of what people referred to 

3 as the input/output and also the memory space that 

4 needed to complete the analysis.  

5 Q. Going back now to your Model 3, the 

6 model where you had the one cask that was allowed 

7 to move and the 7 other casks on that pad, the dead 

8 weights, and then the 4 adjacent pads surrounding 

9 that 1 pad with the dead weight of 8 casks on each.  

10 First of all, were the casks -- strike that. First 

11 of all, were the pads allowed to slide in that 

12 model, the pads on which the casks were resting, 

13 concrete pads? 

14 DR. LUK: Yes. In our coupled models, 

15 in all cases the concrete pad is allowed to slide.  

16 Q. And how is that reflected, say, on Table 

17 8 where you have your results? 

18 DR. LUK: I would like to repeat, it is 

19 our principal task to try to study the seismic 

20 stability of the cask. And that's why our focus is 

21 on the relative displacements of the cask with 

22 respect to the pad. We do not spend a lot of time 

23 to investigate the movement of the pad. But we did 

24 look at the results of the movement of the pad and 

25 since we did allow the pad to slide with respect to 
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1 the soil cement layer, yeah, we saw some movement, 

2 but the amount of sliding movement is very small.  

3 Q. And would this Model 3 in which you 

4 allowed the pad to slide, would that take into 

5 account, therefore, the sliding effects of 

6 pad-to-pad interaction? In other words, would it 

7 take into account the effect of one pad sliding and 

8 impacting another pad in the cask stability on that 

9 other pad? 

10 THE WITNESS: Would you like to repeat 

11 your question? 

12 MR. GAUKLER: Would you please reread 

13 the question? 

14 (The record was read as follows: 

15 "Q. And would this Model 3 in which you 

16 allowed the pad to slide, would that take into 

17 account, therefore, the sliding effects of 

18 pad-to-pad interaction? In other words, would 

19 it take into account the effect of one pad 

20 sliding and impacting another pad in the cask 

21 stability on that other pad?") 

22 DR. LUK: In terms of the inertial 

23 effect when subjected to the seismic excitations 

24 the answer is yes.  

25 Q. (By Mr. Gaukler) Would you now briefly 
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1 describe for me Model 2 that you ran with respect 

2 to the PFS site.  

3 DR. LUK: Yes. I'll refer back to Table 

4 8 on page 30 of the report. The Model Type 2 reads 

5 as follows: The coupled model without compact 

6 aggregate and soil cement layer (concrete pad 

7 directly on soil foundations). What it simply mean 

8 is that we remove all the surface work related to 

9 compact aggregates as well as two different kinds 

10 of soil cement layers. So if you look at the model 

11 it will have a single cask on top of a concrete pad 

12 and the cask and the pad subassembly sits on the 

13 soil foundation model.  

14 Q. So you move all the soil cement both 

15 around the pad and underneath the pad? 

16 DR. LUK: Yes.  

17 Q. And why did you run that model? 

18 DR. LUK: We try to find out quite a few 

19 different things. It is my recollection is that 

20 with the complexity that involved the two different 

21 kinds of soil cement layers we have to create extra 

22 interface that actually slow down the execution of 

23 the model tremendously. Since we have to develop a 

24 practical model eventually we hope will be useful 

25 to the industry, we try to find out is there any 
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1 way that we can do to simplify the model without a 

2 significant loss of the accuracy of the analysis 

3 results. And we feel we want to go through this 

4 exercise try to find out whether the presence of 

5 soil cement layers does provide what is called as a 

6 passive constraint to the movement of the pad.  

7 Q. And what did you find out from the 

8 analysis using this Model 2 and comparing it to 

9 Model 1? 

10 DR. LUK: We find out that in -- I'll 

11 refer back to the same table, Table 8. When you 

12 look at the results for Type 1 with the combination 

13 of Mu 1 equals to point 2, of 0.20 and Mu 2 equals 

14 to 0.31 versus the same combination of coefficient 

15 of friction, but for Model Type 2. When you look 

16 at the two sets of results it was simply indicated 

17 that the relative displacement of cask on pad is 

18 higher for Model Type 1 versus Model Type 2.  

19 Q. How much higher, approximately? 

20 DR. LUK: If you look at the maximum 

21 horizontal displacement of cask for the Type 1, 

22 it's 3.98 versus the results from Model Type 2 is 

23 1.76 inches. And if you don't mind me substantiate 

24 a little bit. In that sense, the Model Type 1 

25 actually experience higher relative displacement 
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1 with respect to pad.  

2 And what that simply mean from the PFS 

3 perspective is that without the presence of the 

4 soil cement adjacent to pad, the pad may have a 

5 little bit more lateral displacement, and in that 

6 sense energy has been consumed partially due to 

7 this movement. And the net outcome is that the 

8 relative displacement of cask with respect to pad 

9 is reduced because we're talking about the same 

10 energy input through seismic excitations. The 

11 question is that how does input energy due to 

12 seismic excitation will be consumed in the process.  

13 And the clear answer is that if the pad is allowed 

14 to move more because of the absence of the passive 

15 constraint due to the presence of soil cement 

16 layer, it will have more displacements and in the 

17 process consumes a little bit higher energy. And 

18 the energy that will left to move the cask is 

19 getting smaller.  

20 Q. And by comparing the results of Model 1 

21 and Model 2 for that case you talked about you can 

22 see the effects of soil cement -- including soil 

23 cement at the PFS site in terms of on the cask 

24 movement? 

25 DR. LUK: Yes. The presence of the soil 
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1 cement adjacent to the concrete pad does 

2 demonstrate this effect on the dynamic behavior of 

3 the cask on the pad.  

4 Q. And the use of soil cement would be 

5 beneficial in the sense of keeping the pad from 

6 sliding and it would have no significant effect 

7 overall on the cask stability at the PFSF site; is 

8 that correct? 

9 DR. LUK: If you don't mind me saying 

10 that, okay, the presence of the soil cement did not 

11 prevent the pad from sliding, but it did reduce the 

12 amount of sliding of the concrete pad.  

13 Q. And both these cases were run for a 

14 coefficient of friction between the soil and -

15 going back to the table, why don't you explain what 

16 the Mu 1 and Mu 2 represent.  

17 DR. LUK: Yes. Mu 1 is the coefficient 

18 of friction at the interface between the bottom of 

19 the cask and the top of the concrete pad. Mu 2 is 

20 the coefficient of friction at the interface 

21 between the bottom of the concrete pad and the top 

22 of the soil cement layer.  

23 Q. And you assume a U2 in these two cases 

24 of 0.31. And what does that represent in terms of 

25 the capability of the pad to slide? 
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1 DR. LUK: Would you like to qualify the 

2 question? 

3 Q. I'll rephrase the question. Does using 

4 a U2 of 0.31, does that incorporate any of the 

5 shear strength of the soil in being able to resist 

6 sliding? 

7 DR. LUK: When we use Mu as the 

8 coefficient of friction at the interface it is 

9 purely a kinematic representation of the frictional 

10 resistance of one substructure on top of the other.  

11 It probably does not address the question that you 

12 just mentioned.  

13 Q. Okay. And the use of a lower 

14 coefficient of friction would make it more likely 

15 that an object would slide? 

16 DR. LUK: Yes. In purely theory base 

17 when you use a lower coefficient of friction at the 

18 interface, there will allowed one substructure have 

19 a higher mobility with respect to the other.  

20 Q. Now, in your model was the pad free to 

21 move up or down or tilt in response to seismic 

22 forces? 

23 DR. LUK: Can you repeat the question? 

24 Q. In your model was the pad free to move 

25 up or down or tilt in response to seismic forces? 
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1 DR. LUK: Yes.  

2 Q. And what type of tilting or movement did 

3 you see of the pad, if any? 

4 DR. LUK: In the process of examining 

5 the analysis result we did spend some time to 

6 looking at the mobility of the concrete pad. Since 

7 we did not constrain the mobility of the concrete 

8 pad in the coupled models, there is a very small 

9 amount of translation as well as the rotational 

10 movement of the concrete pad.  

11 Q. So the concrete pad in your model was 

12 free to move in response to the seismic forces in 

13 any which way it would move? 

14 DR. LUK: Yes.  

15 Q. In addition, did your model allow local 

16 deformations or account for potential flexibility 

17 of the pad? 

18 DR. LUK: Yes. We modeled the concrete 

19 pad as an elastic body. So we do include the 

20 flexibility of the concrete pad.  

21 Q. And what type of deformations, local 

22 deformations did you see in the concrete pad, if 

23 any, in your analysis? 

24 DR. LUK: Within the theory of 

25 elasticity, once we use elastic body to represent a 
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1 concrete pad, the analysis results will show some 

2 deformations. But the amount of deformations, to 

3 the best of my recollection, is very small.  

4 Q. Now, all your models include the 

5 flexibility of the pad, all three models that you 

6 ran for the PFSF site? 

7 DR. LUK: Yes. We, for the most part, 

8 when we do, with the exception of Model Type 2 and 

9 Type 3, we use actually Type 1 model for the 

10 significant portion of the investigations. What 

11 this simply mean is that we only have one model.  

12 Q. And, therefore, all of your models would 

13 have taken into account the effects or -- would 

14 have accounted for the effects of a flexible pad on 

15 the results that you obtained? 

16 DR. LUK: Yes.  

17 Q. Does your general program or model 

18 methodology account for the effects of 

19 nonvertically propagating waves, nonvertically 

20 propagating seismic waves? 

21 DR. LUK: Yes. This actually falls back 

22 in the selection of the code that we used to 

23 develop the finite model. It is very important 

24 that we know in the theory of ABAQUS code that all 

25 of those equation of stay constituted relations to 
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1 related to wave propagations are included in the 

2 theory in the development of the ABAQUS code. So 

3 in that sense all kinds of ways that's associated 

4 with a physical phenomenon related to a seismic 

5 excitation has been incorporated.  

6 Q. And does your general modeling program 

7 or methodology incorporate the potential frequency 

8 effects of the earthquake waves? 

9 DR. LUK: Would you mind repeat the 

10 question? 

11 Q. Does your model take into account any 

12 resonate frequencies that may develop as a result 

13 of the soil properties or is that included in the 

14 model itself? 

15 DR. LUK: Yes, yes. As I said before, 

16 since the ABAQUS code does incorporate in its 

17 theory development the equation of stay, that 

18 include the dynamic motions as well as the 

19 constituted relations which deals with the material 

20 properties. And in that sense the frequency 

21 content of the input seismic motion is included.  

22 Q. And so, therefore, the soil structure 

23 interaction effects are included in your model? 

24 DR. LUK: Yes. This is a very 

25 technically challenging issue. We have spent a lot 
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1 of time to make sure that the effect of soil 

2 structure interaction has been incorporated in our 

3 model.  

4 Q. And, therefore, your model would account 

5 for any effects of soil, site-specific soil 

6 layering? 

7 DR. LUK: Would you like to repeat your 

8 question? 

9 Q. Your model would account for the effects 

10 of site-specific soil layering, in other words, 

11 too? 

12 DR. LUK: Yes, yes. We paid very 

13 special attention in the process of developing the 

14 soil foundation model. We want to make sure two 

15 things. One is that by going through the 

16 discretization scheme that we will have the soil 

17 foundation model developed into separate various 

18 horizontal layers to mainly capture the dynamic 

19 soil behavior based on the soil profile data that 

20 was given to us by the Staff at the NRC.  

21 And second, we know this is a very 

22 important task, but we also try to make sure that 

23 we need to come up with a practical model. What 

24 that simply mean is that if we don't have that 

25 requirement in mind we can actually model as much 
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1 as we feel like for the soil foundations, but it is 

2 our task in trying to come up with a soil 

3 foundation model that is practical but at the same 

4 time it does reflect substantially the dynamic 

5 behavior for the site specific soil based on the 

6 soil profile data that we were given.  

7 Q. I believe you referred to in your answer 

8 discretization scheme. I probably didn't pronounce 

9 that correctly.  

10 DR. LUK: Yes.  

11 Q. Would you please describe what that is, 

12 what you meant by that? 

13 DR. LUK: Yes. What we do is that after 

14 we have an extensive review of the setup of the 

15 information that's related to the site-specific 

16 soil profile data, that we go through a systematic 

17 sensitivity evaluations by changing the combination 

18 for the different horizontal layers in the soil 

19 foundation model. And in every combination of the 

20 soil foundation model that we go through the 

21 investigation try to find out whether for this 

22 specific combinations it does represent the soil 

23 profile data that we have on hand. So in the 

24 process we accomplish that, but also we go through 

25 the optimization process to actually come up with 
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1 what we feel is the most effective model to 

2 represent dynamic behavior of the soil foundation.  

3 Q. So the discretization process is a 

4 process of sensitivity studies by which you assure 

5 yourself that you model adequately and 

6 appropriately represents the soil structure at the 

7 site? 

8 DR. LUK: Yes. But if you don't mind, I 

9 want to add is that not only that, it will also 

10 optimize the soil foundation model.  

11 Q. And what do you mean by optimize? 

12 DR. LUK: Optimize means is that what is 

13 the best combination of horizontal layers that we 

14 should use in the soil foundation model without 

15 paying too much penalty in increasing the size of 

16 the finite elements grid to represent the soil 

17 foundation model.  

18 Q. Would you also briefly describe how soil 

19 damping is accounted for in your general 

20 methodology and program? 

21 DR. LUK: Yes. The effect of damping in 

22 soil foundation has been a very technically related 

23 issues for many years. In our model development we 

24 are very knowledgeable to use Rayleigh damping.  

25 Rayleigh is spell R-A-Y-L-E-I-G-H, Rayleigh 
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1 damping. Rayleigh damping is a well-established 

2 theory. What it simply states is that damping can 

3 be represent in two portions. One is related to 

4 the mass and the second one is related to the 

5 stiffness of the structures.  

6 In our model we investigate the relative 

7 technical merits of either use both terms of 

8 damping or just use a single term damping that is 

9 related to the mass of the structures. And at the 

10 end of our sensitivity evaluations we did conclude 

11 that in order not to pay huge penalty on the 

12 computational time that we choose to use a single 

13 term mass-related damping in our model.  

14 Q. And what was the -- by introducing a 

15 single term damping model, what was not damped as 

16 much as would have been damped if you had included 

17 both terms in the model? 

18 DR. LUK: We are very much aware of the 

19 fact that since we only use a single term 

20 mass-related damping that our three-dimensional 

21 coupled model will be underdamped. What that mean 

22 technically is that some of the high frequency 

23 response in terms of the analysis results will show 

24 up. They probably will not be damped out in the 

25 process. But if you don't mind me to add, since 
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1 they are -- since those things that will appear 

2 more related to the high frequency domain, it would 

3 not have much effect on the structural response of 

4 the system that we tried to investigate, in 

5 particular to the structural response of the cask 

6 on the pad.  

7 Q. That would also be true for the 

8 structural response of the pad, albeit that wasn't 

9 the focus of the investigation here? 

10 DR. LUK: Yes, sir.  

11 Q. Would you please turn to Figure 16 on 

12 page 33 of your report? Would you please describe 

13 for me what Figure 16 depicts and the general 

14 purpose for this figure? 

15 DR. LUK: Yes. When we started this 

16 project three years ago we know we need to go 

17 through model development that will include the 

18 coupling phenomenon, mainly trying to address the 

19 issue of soil structure interactions. So the 

20 question comes, in which way can we demonstrate it 

21 is valid to actually use the model as we developed 

22 to simulate the soil structure interaction effect.  

23 And the answer to the question is actually by going 

24 through the exercise of evaluating or examining the 

25 analysis results at the few points that we 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.con 13
. o



6796

1 described on this Figure 16.  

2 Q. So these points that you describe on 

3 Figure 16 are just specific nodes or points from 

4 your analysis, that were involved in your analysis? 

5 DR. LUK: Yes. What we did is that we 

6 draw from the raw analysis results at all the 

7 single node points that's associated with the 

8 identify the locations in Figure 16. And if you 

9 don't mind me to say one thing, is that the purpose 

10 of going through this exercise is try to find out 

11 the effect of soil structure interactions as well 

12 as the amplification of the results with respect of 

13 different depth of soil foundations. We have no 

14 intention to use this exercise as part of the 

15 examination of the structural response of the cask 

16 with respect to the pad because if analysts or 

17 engineers, when they really want to examine the 

18 structural response of any substructure, any 

19 subassembly, it is crucial for them to go through 

20 some averaging effect to reduce the danger of 

21 actually using the results of a single node. But 

22 here our choice of using the results at a single 

23 node is nothing more than to demonstrate there is 

24 difference at different locations to demonstrate 

25 the presence of the effect of soil structure 
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1 interaction.  

2 Q. Now, if you would turn to Figures 17 

3 through 22b in your report, these are the -- what 

4 do these figures represent, why don't you tell me? 

5 DR. LUK: All these figures are the 

6 results at points that we make reference to on 

7 Figure 16 and is also for the case for 2,000-year 

8 return seismic event.  

9 Q. And these are the results at a single 

10 node? 

11 DR. LUK: Yes, sir.  

12 MR. TURK: I'm sorry. For 

13 clarification, do you mean a single node or for the 

14 specific node show? 

15 Q. (By Mr. Gaukler) And these are the 

16 results for the specific nodes shown in the graphs? 

17 DR. LUK: Yes. As indicated in all this 

18 figures that the results are related to specific 

19 locations based on single node point in the model.  

20 Q. So Figure 17, for example, you have two 

21 points there. The green represents the response at 

22 node A' and the red represents the response at node 

23 D', correct? 

24 DR. LUK: Yes.  

25 Q. Now, you mentioned one thing in terms of 
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1 a structural response one would average the results 

2 over several nodes, not use just the results at one 

3 node. Can you kind of show or give an explanation 

4 of this by looking at the free-field point -

5 strike that for now. I'll ask you a preliminary 

6 question first.  

7 Looking at Figure 7 through 15, Figure 7 

8 through 15 at pages 18 through 26 of your report, 

9 would you briefly describe for us, taking, say, 

10 Figure 7 as an example, what the three graphs 

11 represent in each of those pages? 

12 DR. LUK: Yes. In the process of 

13 evaluating the structural response of the cask, in 

14 particular here when we're trying to find out 

15 whether our deconvolution process is construct 

16 correct, it does preserve the dynamic 

17 characteristics of the input seismic loading that 

18 is defined at the free surface at the free-field 

19 locations.  

20 What we simply take is following: If 

21 you look at the model from the top, there is a huge 

22 rectangle which represents the outside boundary of 

23 the soil foundations. And inside there's a small 

24 rectangle which represents the outside geometry of 

25 the concrete pad. If you join the two corners of 
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1 this, one from the small, the other one from the 

2 big, and you draw a line and you find a mid point 

3 of that line and you go through that process for 

4 all corners, then we have four mid point locations.  

5 And we find out the analysis results at those four 

6 points and we go through the averaging process.  

7 It is essential for people who perform 

8 finite elements analysis to go through this process 

9 mainly try to eliminate the undesirable feature as 

10 respect -- that's with respect to the single node 

11 behavior and that will actually represent or is the 

12 entering approach to find out effect on the 

13 structural response of a structure.  

14 JUDGE FARRAR: Mr. Gaukler, let me ask 

15 for clarification. When you were just talking 

16 about the large rectangle and the small rectangle, 

17 was that with respect to a specific figure in your 

18 report or was that conceptually? 

19 DR. LUK: Yeah. I'm sorry, yeah, I will 

20 try to find that figure.  

21 MR. TURK: May I ask whether that might 

22 be Figure 4? 

23 DR. LUK: Yes, it should be Figure 4 on 

24 page 15 of the report. I'm sorry. So what we did 

25 is that take, for example, the corner on the 
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1 right-hand side at the bottom. And all we did is 

2 that we joined the two corners with a straight line 

3 and find a mid point of the line and go through the 

4 process for all four corners.  

5 MR. TURK: And just for clarity, your 

6 Honor, as I understand the witness, he's saying 

7 draw the line from the corner of the inside box to 

8 the corner of the outside box, do that four times 

9 and then you average the mid point of those four 

10 lines you draw. Is that correct? 

11 DR. LUK: The averaging is only analysis 

12 results of all those four mid points.  

13 Q. (By Mr. Gaukler) Now, the analysis 

14 results you're referring to particularly -- when 

15 you refer to the analysis results you're 

16 particularly referring to Figure (c) on each one of 

17 these pages or graph (c) on each one of these 

18 pages? 

19 DR. LUK: Yes. What we have in mind is 

20 to find out the response in terms of the analysis 

21 results at the free-field locations on the free 

22 surface. That's on top of the composite of soil 

23 cement layer and soil foundation model.  

24 Q. So if I understand correctly, I'll walk 

25 through Figure 15. Graph (a) on Figure 15 is the 
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1 original time history that you were provided for 

2 the -- this one is the 10,000-year earthquake, 

3 correct? 

4 DR. LUK: Yes.  

5 Q. And then graph (b) is the earthquake 

6 excitation that you arrived at through 

7 deconvolution, which was the earthquake you placed 

8 at the bottom of the soil foundation, correct? 

9 DR. LUK: Yes.  

10 Q. And then graph (c) is the recreated 

11 response history at the free-field surface from 

12 running the deconvoluted earthquake in your model; 

13 is that correct? 

14 DR. LUK: If you don't mind, can I 

15 rephrase the -- I want to rephrase the technical 

16 contents on the part (b).  

17 Q. Okay.  

18 DR. LUK: Or part (c), sorry.  

19 Q. Okay.  

20 DR. LUK: Is that this is actually the 

21 averaged analysis results by going through the 

22 averaging scheme that I described in my answers a 

23 little bit earlier.  

24 MR.-GAUKLER: 

25 Q. So this is the time history shown in (c) 
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1 is the result of this averaging scheme from the 

2 four points you've described previously? 

3 DR. LUK: Yes. And it does represent 

4 the dynamic behavior at a free-field locations on 

5 the free surface.  

6 MR. TURK: Incidentally, I would point 

7 out maybe for clarification and ask the witness, 

8 this is for the U3 direction for the 10,000-year 

9 earthquake, correct? 

10 DR. LUK: Yes.  

11 Q. (By Mr. Gaukler) And the other figures 

12 show the information for the other earthquakes that 

13 you used in terms of Figures -- going from Figures 

14 7 through 15, correct? 

15 DR. LUK: Yes. What we did is that we 

16 look at each specific components for the input 

17 seismic loading and go through systematic way to 

18 make sure that our analysis results does reflect 

19 our intent in executing the finite elements model.  

20 JUDGE FARRAR: Mr. Gaukler, wait just a 

21 second. Mr. Turk, you just said it was the U3 

22 direction for the 10,000. I thought he was talking 

23 about the average in Figure (c), which is the U4 

24 direction, or am I confused? 

25 MR. TURK: Your Honor, looking 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.con n



6803

1 specifically at Figure 15, at the bottom of the 

2 page there's a caption that says, "PFS 

3 accelerations for seismic event with 10,000-year 

4 return period in the vertical U3 direction for best 

5 estimate soil profile data." At the top of that it 

6 looks like there's a typo right above the chart for 

7 item (c), it says the U4 direction. There is no 

8 U4. That should say U3. The only directions are 

9 U1 and U2 which are the horizontal directions and 

10 U3 is the vertical.  

11 JUDGE FARRAR: Thank you. I was trying 

12 quickly to figure out what the U4 direction was.  

13 MR. TURK: That shows you how long it 

14 can take to verify a typographical error when a 

15 lawyer tries to describe it.  

16 Q. (By Mr. Gaukler) Going back to Figure 

17 17, which is the graph for two nodes, one is the 

18 free-field point A', how does the response at the 

19 free-field point A' as shown in this figure, which 

20 is the response at one point compared to the 

21 average response for the free field at the surface 

22 that you calculated in one of the Figures 7 through 

23 15? 

24 MR. TURK: And this is with respect to 

25 Figure 17? 
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1 Q. (By Mr. Gaukler) Yes. First of all, 

2 Figure 17 is without averaging of any points, 

3 correct, as you said? 

4 DR. LUK: Yes. The analysis results in 

5 Figure 17 are the raw data analysis results. I 

6 think it will be important just to compare the 

7 results at point A' with the results in Figure 7 

8 because both of them are for the 2,000-years event.  

9 As you can see in the green on page 17, which 

10 represents the analysis results at a single point 

11 A' -

12 MR. TURK: I'm sorry, that's Figure 17? 

13 DR. LUK: Yes. And is showed in green 

14 color, it does give you -- give people much higher 

15 accelerations in Ul directions as compare to the 

16 similar results, but after the averaging process 

17 that's demonstrated in part (c) of Figure 7.  

18 What it simply mean is that for 

19 analysts, for engineers who are doing the post 

20 processing in examining the analysis results, if it 

21 is related to examining the structural response it 

22 is very important that this person or this people 

23 should not use the analysis results on a single 

24 node point.  

25 Q. And, therefore, the figures such as 
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1 Figure 17 cannot be used to show the earthquake 

2 accelerations on the casks or the pad; is that 

3 correct? 

4 DR. LUK: Yes. It is not the intent 

5 here for Figure 17 and use that to examine the 

6 structural response of the cask, for example.  

7 Q. Now, you also mentioned previously when 

8 we just was talking about damping, that you did not 

9 include one of the terms in the Rayleigh damping 

10 function which would have had the effect of 

11 reducing high frequency or damping of high 

12 frequencies. What effect would it have -- if you 

13 had included that term in your damping analysis, 

14 what effect would that have had on the specific 

15 points that are shown on Figure 17? For example, 

16 the point shown for D' at approximately 7 seconds 

17 at approximately -3 g? 

18 DR. LUK: We did not use the two term 

19 damping in this particular execution of the model, 

20 but in a previous sensitivity analysis what we find 

21 is that for the case when two terms of damping 

22 effect were incorporate into the model, those 

23 higher response at single points were reduced.  

24 What that simply mean is that for the 

25 case when we're using the two term dampings, the 
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1 high frequency domained response will be properly 

2 damped, but in this -- in the case for the same 

3 sensitivity study when we only use one term, 

4 mass-related damping, those response in high 

5 frequency domain would appear.  

6 Q. And those high frequency domain 

7 responses are not of interest in terms of cask 

8 response or pad response, correct? 

9 DR. LUK: Two issues here, and if you 

10 don't mind me repeat, is that if engineers or 

11 analysts are interest in evaluating the structural 

12 response, people should never use the results at a 

13 single node point. But if put the evaluational 

14 structure response aside, people just want to look 

15 at the point specific analysis result, yes. If two 

16 term dampings are included the response in high 

17 frequency domain will be properly damped and its 

18 amplitude will be reduced as compared to the case 

19 when only one term mass-related damping is used.  

20 Q. And by increasing both terms there would 

21 be a sizable reduction in this peak that's shown at 

22 the 7 seconds? 

23 MR. TURK: I'm sorry, by increasing or 

24 including? 

25 Q. (By Mr. Gaukler) By including both 
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terms there would be a sizable reduction in the 

peak that is shown at 7 seconds? 

MS. NAKAHARA: Can you quantify what you 

mean by "sizable," please? 

MR. GAUKLER: I'll let the witness 

quantify it if he can.  

DR. LUK: This will be my interpretation 

and my answer to your question as follows: 

Referring back to Figure 17, when you look at the 

analysis results at point A' which is represented 

in green color, just a little bit after the 5 

seconds it does indicated there's a peak of the 

accelerations in U1 direction about 1.34, and we 

know from the seismic input as well as from the 

part (c) of Figure 7 the maximum accelerations in 

U1 directions in the realistic sense is only of the 

order .7. And that is -- that actually demonstrate 

some of the high frequency response does show up in 

this point specific analysis results for the case 

when we only used one term mass-related damping.  

So in that sense, and of course it is 

not advisable to have any quantitative discussions 

based on this two numbers, but on a qualitative 

sense we can figure out there is sizeable amount of 

reduction if people try to go through an averaging 
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scheme as well as if they use two term dampings 

that all this response in high frequency domain 

will probably not show up. Now, this is only from 

a qualitative discussion perspective.  

Q. Thank you, Dr. Luk. I would like to go 

back to a couple of other topics.  

MR. TURK: Your Honor, may I inquire.  

It's about 10:30. Is this a good time for a break? 

I don't know what counsel's plans are for 

cross-examination.  

JUDGE FARRAR: Are you nearly finished, 

Mr. Gaukler.  

MR. GAUKLER: I would guess I have 

about -- less than a half hour, I know that.  

JUDGE FARRAR: And, Ms. Nakahara, not 

trying to limit you, but just how long do you 

think? 

MS. NAKAHARA: Currently about a couple 

of hours.  

JUDGE FARRAR: Lanette, are you here all 

morning by yourself? 

REPORTER: I think we have someone else 

back there.  

JUDGE FARRAR: Oh, I didn't see you back 

there. Let's take a 15-minute break. Now it's 25 
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1 of. We'll be back at 10 of and can switch 

2 reporters.  

3 (A recess was taken.) 

4 Q. (By Mr. Gaukler) Dr. Luk, if you would 

5 please turn to page 17 of your report, Figure 6.  

6 That figure shows the finite elements for the 

7 modeling of the cask and pad and the surrounding 

8 area; is that correct? 

9 DR. LUK: Yes.  

10 Q. Can you describe for me how the boundary 

11 between the cask and the pad or the cask-pad 

12 interface was modeled? 

13 DR. LUK: Yes. My response would be as 

14 follows. In the horizontal directions between the 

15 boundary of the bottom of the cask and the top of 

16 the pad, for example, the boundary is actually 

17 simulated by an interface layer. What it simply 

18 means is that at the interface of between the two 

19 substructures, in this case would be the cask and 

20 the pad, we use contact elements, c-o-n-t-a-c-t, 

21 contact elements. Contact elements is mainly 

22 trying to deal with the relative motions of one 

23 substructure on top of the other at the interface.  

24 Q. And does the model incorporate the -

25 first of all, do you know what the concept "contact 
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1 stiffness" means? 

2 DR. LUK: Yes.  

3 Q. And would you please describe for me 

4 your understanding of contact stiffness? 

5 DR. LUK: Anytime when you have two 

6 structures interacting with each other, in this 

7 case at the interface, there is an effect on one on 

8 top of the other. And in that sense of -- people 

9 use the contact stiffness in the sense that trying 

10 to quantify what will be the motion of one in the 

11 context of its strength with respect to the other.  

12 But in our model we do not input contact stiffness, 

13 mainly because in the theory to develop the ABAQUS 

14 code, it included equation of state and the 

15 constitutive relations which would deal with the 

16 dynamic behavior of the model that we have on hand.  

17 Actually have proper treatment of a lot of physical 

18 behavior that includes the contact stiffness.  

19 Q. So you would put into your model the 

20 properties of the cask and the pad in the finite 

21 elements, and from that the model would itself 

22 develop the appropriate contact stiffness? 

23 DR. LUK: It is our job as model 

24 developer, as analysts that we prescribe the 

25 behavior or what are the input characteristics 
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1 associated with the contact elements, which will 

2 directly call upon in the codes the specific 

3 details based on well-established theory for those 

4 behaviors.  

5 Q. So that's the manner in which you 

6 include contact stiffness in your model; is that 

7 correct? 

8 DR. LUK: Yes. To be specific, we do 

9 not input contact stiffness, but the effect of such 

10 technical term has been incorporated in the ABAQUS 

11 finite elements code.  

12 Q. In terms of -- would your model predict 

13 the static deflection of the effect of the cask on 

14 the pad prior to the start of the earthquake? 

15 DR. LUK: Yes. When people are 

16 performing a nonlinear dynamic analysis such as 

17 what we have in examining the dynamic response of 

18 the cask on top of pad, it is very crucial that we 

19 go through the first step that we call the deadload 

20 initiation step. What that simply would do is to 

21 provide the initiation or initial conditions for 

22 all points, for all nodes in the coupled model 

23 before we start the non-linear dynamic execution of 

24 the model. So in that sense the first step for 

25 deadload initiation will provide the base in terms 
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1 of the static load deflection of the pad.  

2 Q. And what would be the order of magnitude 

3 of that static deflection that would be predicted 

4 by your program for this situation here? 

5 DR. LUK: It is my recollection the 

6 amount of static vertical deflection of the pad is 

7 very small, but I don't have the specific number 

8 that is included in the report.  

9 Q. Would it be less than three-eighths of 

10 an inch? 

11 DR. LUK: I do not recollect that the 

12 amount of static vertical deflection of the pad is 

13 as high as three-eighths of an inch.  

14 Q. You would expect it to be smaller? 

15 DR. LUK: Yes, sir.  

16 Q. Does the ABAQUS model also include the 

17 potential -- or does it include damping between the 

18 interface of the cask and the pad? 

19 DR. LUK: Can you repeat the question? 

20 Q. Does the ABAQUS model incorporate in the 

21 model itself appropriate damping between the cask 

22 and the pad should the cask lift off of the pad and 

23 come down and impact the pad? 

24 DR. LUK: Yes. We did go through some 

25 exercise, flow sensitivity evaluations of a 
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1 concrete block or from a given height onto a 

2 concrete foundation. We more or less duplicated 

3 the available test data.  

4 What I'm basically trying to describe is 

5 that if you drop a tennis ball onto a concrete 

6 foundation and you would measure the height of 

7 rebound with respect to time, we simply using a 

8 concrete block to fall from a given height to a 

9 concrete foundations and duplicated the test data.  

10 In that perspective, the presence of damping has 

11 been demonstrated through the proper use of the 

12 ABAQUS code. But we do not prescribe any specific 

13 value for the damping that's associated with the 

14 dynamic behavior of the cask as well as for the 

15 pad.  

16 Q. So if I understand your answer 

17 correctly, your model is validated or calibrated to 

18 show that it would show the same effect as if you 

19 dropped a big piece of concrete on the pad in terms 

20 of the amount of energy dissipation due to damping? 

21 DR. LUK: What we did is try to 

22 demonstrate in a quantitative manner the effect of 

23 the presence of damping as far as the coefficient 

24 of restitution as actually part of the theory based 

25 on which the ABAQUS code was developed.  
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1 Q. So you demonstrated that was part of the 

2 ABAQUS code as you had modeled it; is that correct? 

3 DR. LUK: Yes, sir.  

4 Q. Going back to the question of static 

5 deflection of the cask on the pad. Would a large 

6 amount of deflection, assuming the program were 

7 shown to have a large amount of deflection of the 

8 cask on the pad, say, order of an inch, what result 

9 would that have with respect to the running of the 

10 model? 

11 MR. TURK: Excuse me. You're talking 

12 about vertical deflection of the cask on the pad? 

13 MR. GAUKLER: Yeah.  

14 MR. TURK: In other words, compressing 

15 downwards? 

16 MR. GAUKLER: Compressing downward on 

17 the pad. Assuming you had an inch of deflection of 

18 the pad from the vertical cask resting on the pad.  

19 MR. TURK: My only problem was, you used 

20 the word "large." I want to make sure that the 

21 witness is not saying that that's large. He's just 

22 responding to the question of if there was an inch 

23 of deflection.  

24 Q. (By Mr. Gaukler) Yes. Assuming there 

25 was an inch of deflection. Assuming that the model 
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1 showed an inch of deflection from the bending of -

2 strike that. Assume the model showed an inch of 

3 deflection of the cask being placed on the pad.  

4 What effect would that have on the results of the 

5 model run, the dynamic model run you did? 

6 DR. LUK: My answer is that they would 

7 have to put in the context of the presence of 

8 neighboring soil cement layer. If the relative 

9 amount of concrete cement layer is the same as to 

10 the different degrees of vertical deflection of the 

11 pad, it will not change the results. Because the 

12 -- what we call is the constraint as provided by 

13 the neighboring elements represented by the 

14 presence of soil cement layer will not change its 

15 effectiveness in restraining the motions of the 

16 pad.  

17 Q. Also going back to the question of a 

18 static case, for example, when you place a cask on 

19 the pad and a dynamic situation where you run the 

20 model with the -- with an earthquake with the cask 

21 on the pad, should an appropriate model be able to 

22 predict accurately what occurs both in the static 

23 condition as well as the dynamic condition? In 

24 other words, should your model be able to 

25 appropriately predict the results with respect to 
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1 both static and dynamic conditions? 

2 DR. LUK: Can you repeat the whole 

3 question? Because it has everything to do with the 

4 first portion of your question.  

5 MR. GAUKLER: Assuming a model -

6 JUDGE FARRAR: Mr. Gaukler, do you want 

7 us just to read it back? 

8 MR. GAUKLER: Yeah, why don't you just 

9 read it back.  

10 (The record was read as follows: 

11 "Also going back to the question of a 

12 static case, for example, when you place a cask 

13 on the pad and a dynamic situation where you 

14 run the model with the -- with an earthquake 

15 with the cask on the pad, should an appropriate 

16 model be able to predict accurately what occurs 

17 both in the static condition as well as the 

18 dynamic condition? In other words, should your 

19 model be able to appropriately predict the 

20 results with respect to both static and dynamic 

21 conditions?") 

22 DR. LUK: Yes. In the context of the 

23 question, the answer is yes. But I also would like 

24 to qualify a little bit, in trying to executing the 

25 dynamic run of the model, it is crucial to go 
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1 through the initial step of the static deadload 

2 initiations. But people can actually use the same 

3 model to conduct a static analysis instead of a 

4 dynamic analysis.  

5 Q. So your model would be able to predict 

6 both the static condition as well as the dynamic 

7 condition? 

8 DR. LUK: Yes.  

9 Q. With respect to the models for the PFSF, 

10 you ran the model with respect to both the 2,000 

11 and 10,000-year earthquakes for the PFSF site, 

12 correct? 

13 DR. LUK: Yes.  

14 Q. In addition, you also ran the model with 

15 all of the PFSF site characteristics, the soil 

16 characteristics, including the soil cement, with 

17 the time history for the 1971 San Fernando Pacoima 

18 Dam earthquake. Is that correct? 

19 DR. LUK: Yes.  

20 Q. And what was the reason for including 

21 that run with the San Fernando Pacoima Dam 

22 earthquake as part of your evaluation? 

23 DR. LUK: Yes. As a part of our 

24 sensitivity evaluation of the dynamic behavior of 

25 Private Fuel Storage cask, we feel this is going 
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1 through the interaction with the Staff at NRC that 

2 we should also conduct the seismic analysis by 

3 using an actual earthquake record. Mainly because 

4 the time history for the seismic accelerations as 

5 far as the response spectra for the two events 

6 based on the 2,000-years return period as well as 

7 the 10,000-years return period are going through 

8 some vigorous methodology, but they are, in 

9 technical terms, artificial. So we have to use 

10 some actual earthquake results to either confirm or 

11 validate the analysis results that were in turn 

12 based on using artificial seismic loading.  

13 Q. And did the -

14 MR. TURK: I'm sorry. Validated by 

15 using artificial or actual seismic loads? 

16 DR. LUK: We tried to use actual 

17 earthquake records to validate the results when 

18 artificial seismic loading is used.  

19 Q. (By Mr. Gaukler) And how do the results 

20 of the earthquake -- excuse me. How do the results 

21 of running the model with the 1971 San Fernando 

22 Pacoima Dam earthquake record compare to use of the 

23 model with the PFSF time histories? 

24 DR. LUK: When we examined the analysis 

25 results based on the 1971 San Fernando earthquake 
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1 Pacoima Dam record and looked at the results from 

2 this case and compare to the results from the 

3 2,000-years return period seismic event, our 

4 observation indicates that similar results were 

5 obtained with respect to the dynamic response of 

6 the cask on top of the pad.  

7 Q. So the results of the 1971 San Fernando 

8 Pacoima Dam earthquake run confirms the results 

9 that you obtained using the 2,000-year time history 

10 for the PFSF? 

11 DR. LUK: To be precise is not a 

12 technical term for confirmations, but since we use 

13 an input seismic loading quite similar to that of 

14 the seismic event based on 2,000-years return 

15 period, we feel very comfortable what we get for 

16 the results for the seismic event based on 

17 2,000-years return period, More or less appropriate 

18 for the model that we use to perform the seismic 

19 analysis.  

20 Q. And would the time history that you use 

21 for the 1971 San Fernando Pacoima Dam earthquake 

22 incorporate or take into account potential 

23 differences -- potential phasing differences that 

24 may exist in that earthquake record from the time 

25 history used for the 2,000-year PFSF run? 
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1 DR. LUK: In a technical sense, for each 

2 of those two sets of seismic loading we went 

3 through extensive investigation to examine the 

4 appropriateness of the response spectra and the 

5 time history of the seismic accelerations to make 

6 sure that they're appropriate before we use them to 

7 exercise the three-dimensional coupled model.  

8 Q. Would the results of your analysis of 

9 the models for the PFSF site account for 

10 synergistic effects between various factors that 

11 were included in the model, such as pad flexibility 

12 and non-vertically incoming seismic waves? 

13 MR. TURK: Just for clarification, the 

14 question is, if synergistic effects were present 

15 would they be reflected in the outcome? 

16 MR. GAUKLER: Yes, better question.  

17 DR. LUK: What we did is that we used 

18 the identical three-dimensional coupled finite 

19 elements model, and we only change the input 

20 seismic loading. One is based on the 2,000-years 

21 return period, the other one is based on 1971 San 

22 Fernando earthquake Pacoima Dam record.  

23 Q. But my question is, just focusing in on 

24 the 2,000-year earthquake for the PFSF, assuming 

25 that there were some synergistic effect say between 
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1 non-vertically propagating waves and pad 

2 flexibility, would your model account for any such 

3 effect? 

4 DR. LUK: Yes.  

5 MR. TURK: And just for clarification 

6 again, when you say would his model account for it, 

7 you mean would the results show up in the outcome? 

8 MR. GAUKLER: Yes.  

9 MR. TURK: And I assume that's the 

10 answer that the witness intended? 

11 DR. LUK: Yes.  

12 Q. (By Mr. Gaukler) Would you summarize 

13 briefly what the results of your -- of Model 1 show 

14 with respect to the effect or seismic response of 

15 the cask to an earthquake at the PFSF? 

16 DR. LUK: Yes. The summary of our 

17 analysis for the site-specific evaluation of the 

18 Private Fuel Storage cask is as follows. We feel 

19 when we use a lower-bound coefficient of friction 

20 which equals 0.2 at the interface between the 

21 bottom of the cask and the top of the pad, it 

22 actually provides the governing case for the 

23 sliding response of the pad with respect -- for the 

24 sliding response of the cask with respect to the 

25 pad, sorry; that the maximum displacement of Model 
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1 1 in our -- I'll have to ask you to go to -- go to 

2 Table 8 on page 30, which is the summary table for 

3 the seismic results for a Private Fuel Storage cask 

4 in a seismic event for 2,000-year return period.  

5 There we indicated that the maximum sliding 

6 displacement of the cask with respect to the pad is 

7 3.98 inches.  

8 MR. TURK: May I ask for a 

9 clarification? This was for best estimate soil or 

10 lower bound soil? 

11 DR. LUK: This is for the best estimate.  

12 Q. (By Mr. Gaukler) And would you please 

13 similarly summarize your results with respect to 

14 your evaluation of the seismic response for the 

15 casks using a 10,000-year earthquake at the PFSF? 

16 DR. LUK: Yes. My response would follow 

17 the summary of the results that we include in the 

18 report in Table 10 on page 32. For the case when 

19 we use the lower bound soil profile data that was 

20 given to us by the Staff at NRC, the maximum 

21 horizontal sliding displacement of cask with 

22 respect to pad is 15.94 inches.  

23 Q. And what does your analysis show with 

24 respect to potential for tipping of the cask? 

25 DR. LUK: As we find out, in order to 
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1 evaluate the angular rotation of the cask with 

2 respect to the vertical axis, we have to use upper 

3 bound of the coefficient of friction at the 

4 interface between the cask and the pad, and the 

5 value that we use is 0.8 as the coefficient of 

6 friction. And in that case, as the results 

7 indicated that in Tables 8, which is for the 

8 2,000-years return period seismic event, there is 

9 actually not much angular rotations at all. They 

10 are all fairly small, but if you want to look at 

11 the highest value on this table, which is actually, 

12 by using the best estimate soil profile data is 

13 also, for mu 1 equals to 0.8, for mu 2 equals 1.0.  

14 The highest or the maximum rotational angle is 0.4 

15 degrees. And when you use the 10,000-years return 

16 period seismic event as the input seismic loading, 

17 with the choice of using the lower bound soil 

18 profile data, we will get a maximum rotational 

19 angle of the cask in numerical results as 1.16 

20 degrees.  

21 Q. And that latter result is using a 

22 coefficient of 0.80 between the cask and the pad, 

23 correct? 

24 DR. LUK: Yes, sir.  

25 Q. And the purpose of using that 
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1 coefficient of friction would be to enhance the 

2 likelihood of tipping as opposed to sliding? 

3 DR. LUK: Yes, sir. In our accumulated 

4 experience in this project within the past three 

5 years we find out by using an upper bound of the 

6 coefficient of friction at the interface between 

7 the bottom of the cask and the top of the pad, that 

8 we will get a higher rotational angle of the cask 

9 with respect to the vertical axis.  

10 Q. And you consider 0.80 to be such an 

11 upper bound? 

12 DR. LUK: We were given a coefficient of 

13 friction equals to 0.8 by the Staff at NRC.  

14 Q. Based upon what you know, would that be 

15 an upper bound for the coefficient of friction for 

16 steel and concrete? 

17 DR. LUK: From the perspective of a 

18 practicing engineer, I will say yes.  

19 MR. TURK: Sorry. That was as a 

20 practicing engineer? 

21 DR. LUK: Yes.  

22 Q. (By Mr. Gaukler) So in summary, for 

23 either the 2,000 or 10,000 year earthquake, there 

24 is no tip-over of the cask at the PSFS site, 

25 correct? 
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1 DR. LUK: Based on our results on the 

2 rotational angle of the cask with respect to the 

3 vertical axis, since the amount of angular 

4 rotations that we find from the model are very 

5 small, it is not our job to make any conclusions, 

6 but it's important for us to provide results to the 

7 Staff at NRC. But in that context it is not likely 

8 the cask would tip over.  

9 Q. Mr. Guttman, I have a few questions for 

10 you. Dr. Luk testified that you performed a 

11 supervisory role with respect to his analysis for 

12 the PFSF. Could you please describe your role in 

13 that regard? 

14 MR. Guttman: As chief of the technical 

15 review section, I have several structural people 

16 below me reporting to me. And through interactions 

17 with the Office of Research with our people, we -

18 I requested some technical assistance to perform 

19 some confirmatory calculations for the PFS site, 

20 and the information that Dr. Luk received was 

21 provided through my people at the spent fuel 

22 project's office.  

23 Q. And how did your review or supervision 

24 of Dr. Luk compare to your review of the PFS 

25 license application, generally? 
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1 MR. Guttman: Generally shows that the 

2 Applicant's calculations are very conservative.  

3 Q. There was some questions with respect -

4 question and answer 3, you address the NRC Staff 

5 review of the Applicant's analysis. A number of 

6 questions you remember were asked of Dr. Ofoegbu 

7 and Mr. Pomerening on Friday as to how the NRC 

8 performs its review and how it makes its decisions, 

9 for example, whether additional analysis or tests 

10 are necessary. Could you please describe for the 

11 Board how that process is carried out? 

12 MR. Guttman: Could you please repeat 

13 that question? 

14 Q. Yeah. On Friday there were several 

15 questions that were raised with respect to 

16 Dr. Ofoegbu and Mr. Pomerening on how the NRC 

17 conducts its review process or makes its decision, 

18 for example, as to whether additional tests are 

19 necessary or additional confirmation is necessary, 

20 or whether additional tests may be necessary prior 

21 to licensing.  

22 MR. TURK: May I ask, is the question 

23 related to testing of material properties of the 

24 soil cement, or a need for a confirmatory analysis 

25 such as was conducted by Dr. Guttman? 
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1 MR. GAUKLER: I was trying to phrase the 

2 question in general terms and just was trying to 

3 give some examples.  

4 MR. TURK: Could we focus first on the 

5 question pertaining to Dr. Luk's -- the need for 

6 evaluation by Dr. Luk? 

7 MR. GAUKLER: Okay.  

8 MR. Guttman: The question is? 

9 Q. (By Mr. Gaukler) In terms of the -- say 

10 Dr. Luk's additional analysis, how does the NRC go 

11 about making its decision as to whether it believes 

12 additional analysis is necessary as part of its 

13 review, or, for example, as was done in this case, 

14 as a confirmatory analysis? 

15 MR. Guttman: The Staff's technical 

16 licensing decisions on the acceptability of the 

17 Applicant's submittal was not at all based on any 

18 confirmatory calculations. They were based on 

19 detailed reviews performed by the Staff and the 

20 Center in accordance with standard practices and 

21 standard review plan, commission guidance and 

22 policies, and the regulations. Reason I requested 

23 confirmatory analysis was based on my experience 

24 when I was deposed by the State on Contention H.  

25 From that deposition it was clear that the 
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1 complexities of the issues resulted in quite a 

2 few -- quite a lot of confusion, particularly when 

3 it came into description of conservative 

4 assumptions.  

5 When the Staff -- for Staff analyses, 

6 when they look at a certain procedure and analytic 

7 techniques and an Applicant states that it applies 

8 certain conservative bounding conditions, and the 

9 Staff has adequate experience, a technical decision 

10 with reasonable assurance can be achieved without 

11 analytical confirmatory calculations. But that 

12 doesn't always answer or convey to the other party 

13 the quantification of some of these conservatisms.  

14 So as based on my experience with 

15 Contention H, and based on the changes in the 

16 seismic design at the PFS, the acceleration and the 

17 design, I thought it would help matters, since it 

18 was contested, if we had -- if we had confirmatory 

19 calculations from -- performed by the Staff.  

20 So I requested both the Center and 

21 through the Office of Nuclear Regulatory Research, 

22 the Sandia National Laboratory, to provide some 

23 confirmatory calculations that will be different 

24 and more realistic or state of the art to help 

25 integrate the complexities of the systems and shed 
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1 some light with regard to the performance of the 

2 cask.  

3 Q. If I understood you correctly, you said 

4 that in general, it's general practice of the Staff 

5 not to require the Applicant to go beyond the 

6 analyses and commitments made in its submittal. Is 

7 that correct, generally? Excuse me. I understood 

8 you -- assuming that the Staff finds the analysis 

9 in the Applicant's -- analysis and commitments in 

10 the Applicant's license application satisfactory, 

11 it normally does not require the Applicant to go 

12 forward and do additional work; is that correct? 

13 MR. TURK: I think the witness was 

14 saying that the Staff can only make its own 

15 decision based on its review of the Applicant's 

16 calculations and analyses without the Staff 

17 performing additional -

18 Q. Okay. In terms of, say -

19 MR. TURK: If you'd like to have the 

20 witness confirm.  

21 JUDGE FARRAR: Let me hear the last 

22 third of the previous answer. Or maybe I could 

23 just read it over your shoulder.  

24 MR. TURK: It wasn't my intention to cut 

25 off counsel's question. I thought he had misheard 
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1 the answer.  

2 JUDGE FARRAR: Let us just ask a 

3 clarifying question. After you had this 

4 confirmatory work done, can you say again or 

5 explain whether your licensing basis was the 

6 Applicant's submissions or included the 

7 confirmatory work, or both? 

8 MR. Guttman: I didn't understand the 

9 question. Whether -- the intent was to confirm 

10 that there is ample margin for the licensing -- the 

11 Applicant's licensing calculations are adequate and 

12 that our independent analyses confirms the safety 

13 of the system.  

14 JUDGE FARRAR: Okay. Off the record.  

15 (Discussion off the record.) 

16 JUDGE FARRAR: Go ahead, Mr. Turk, 

17 clarifying question.  

18 MS. NAKAHARA: Your Honor, let me 

19 interject. I would request that counsel would ask 

20 clarifying questions rather than characterizing 

21 what the witnesses testify, and just allow the 

22 witness to clarify it as necessary. Thank you.  

23 MR. TURK: I guess that's to the form of 

24 the question that I asked.  

25 JUDGE FARRAR: Yeah. Go ahead and -
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1 MR. TURK: I'll ask him the direct form.  

2 Mr. Guttman, are you aware of the date on which the 

3 Staff issued Revision 2 to its Safety Evaluation 

4 Report? 

5 MR. Guttman: To tell you the truth, I 

6 do not remember dates. Following 9-11, I've been 

7 so busy that it's a blur, and it's been a very 

8 stressful and very busy time for me.  

9 MR. TURK: Is it correct that Safety 

10 Evaluation Report Revision 2 was issued with the 

11 Staff's conclusions before you received the results 

12 of Dr. Luk's confirmatory analysis? 

13 MR. Guttman: That is correct.  

14 MR. TURK: And also for clarification, 

15 when you refer to the events of 9-11, are you 

16 referring to the Commission's evaluation in 

17 response to the terrorist events of September 11th? 

18 MR. Guttman: That's correct.  

19 MR. TURK: And you're involved in that 

20 process? 

21 MR. Guttman: Extremely so.  

22 MR. GAUKLER: I have no further 

23 questions.  

24 JUDGE FARRAR: All right.  

25 MR. TURK: I'm sorry. If I said Rev. 1, 
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1 I meant to say Rev. 2.  

2 JUDGE FARRAR: Ms. Nakahara, do you want 

3 a couple minutes before you start? 

4 MS. NAKAHARA: Yes, please.  

5 JUDGE FARRAR: Why don't we just take a 

6 five-minute break kind of in the room here.  

7 (A recess was taken.) 

8 JUDGE FARRAR: Before we resume with the 

9 State's cross, Mr. Guttman, let me ask you the 

10 Board's question in a different fashion. Given the 

11 timing of your Safety Evaluation Report, Revision 

12 2, and the timing of the Luk study, the Staff 

13 reached a conclusion that the Applicant's 

14 presentation passed muster before you had the Luk 

15 study in hand? 

16 MR. Guttman: That is correct.  

17 JUDGE FARRAR: And when was your 

18 deposition on H? It was sometime in 1999 or 2000? 

19 MR. GAUKLER: It would have been spring 

20 of 2000.  

21 MR. TURK: I'm sorry. What was the 

22 question? 

23 JUDGE FARRAR: When was his deposition 

24 on Contention H, which was dismissed sometime in 

25 2000. I mean, when was it generally compared to 
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1 now. It was a couple years ago.  

2 MR. TURK: It was spring of 2000. And 

3 for the record, that was the contention that dealt 

4 with the thermal performance of the cask under 

5 ambient conditions in the desert.  

6 JUDGE FARRAR: And that's one the State 

7 withdrew? 

8 MR. TURK: Yes. Not to characterize it 

9 necessarily in this regard, but after the review 

10 was performed -- I'm sorry -- after the analysis 

11 was performed by Pacific Northwest Laboratories at 

12 Mr. Guttman's request, the State withdrew the 

13 contention.  

14 MS. NAKAHARA: For the record, your 

15 Honor, we did not get the report until after 

16 prefiled testimony was filed. So once again, the 

17 Staff provided a report.  

18 JUDGE FARRAR: You didn't get which 

19 report? 

20 MS. NAKAHARA: The confirmatory analysis 

21 that Mr. Turk is referring to by the contractors.  

22 MR. GAUKLER: On Contention H she's 

23 talking about.  

24 MS. NAKAHARA: Yes.  

25 MR. TURK: I don't think that's correct.  
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1 I don't think we had filed testimony at that time.  

2 MS. NAKAHARA: We had filed testimony.  

3 MR. TURK: I don't recall.  

4 JUDGE FARRAR: This is just for 

5 background trying to understand how the Staff does 

6 its business when they have an applicant 

7 presentation in front of them and they have 

8 confirmatory work, and what their licensing basis 

9 is as a general matter.  

10 MR. TURK: I would also note in terms of 

11 timing, your Honor, in response to Ms. Nakahara's 

12 last comment, until the Board admitted the portions 

13 of this contention concerning cask design and 

14 stability, which was in December of 2001, the only 

15 issues dealing with seismic matters for matters A 

16 and -- parts A and B of the contention which have 

17 been withdrawn, and part E, the granting of the 

18 seismic exemption. So 

19 MS. CHANCELLOR: That's incorrect, your 

20 Honor. We had part C of the contention as well as 

21 original Utah L, and we had a disagreement with the 

22 Staff as to the scope of that part of the 

23 contention.  

24 JUDGE FARRAR: Before we go any further, 

25 this is not a relevant or productive to the simple 
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1 question the Board had, which is how the Staff goes 

2 about its business when they're looking for 

3 confirmation.  

4 I guess one further question on that 

5 line, Mr. Guttman, I take it the Staff's practice 

6 if you thought the Applicant's presentation was 

7 facially defective and they hadn't remediated it, 

8 you don't do confirmatory work to fill the gaps, 

9 you send them home and tell them to come back 

10 another time, don't you? 

11 MR. Guttman: Yes, sir.  

12 JUDGE FARRAR: All right. Go ahead, 

13 Ms. Nakahara.  

14 JUDGE LAM: Before that, let me follow 

15 up with Judge Farrar's question to Mr. Guttman.  

16 Mr. Guttman, what triggered your effort 

17 to commission a large-scale study of this type? 

18 Can you elaborate a little bit more? 

19 MR. Guttman: Are you talking about the 

20 generic analysis or the site-specific analysis? 

21 JUDGE LAM: Both.  

22 MR. Guttman: The generic analysis was 

23 initiated several years ago by K.C. Leu, who 

24 reports to me, to try -- as one of our activities 

25 to provide guidance with regards to analysis and 
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response to freestanding casks. In the past all 

research analyses were -- in regard to seismic 

events were concentrating on reactors; and Dr. Leu, 

L-e-u, recommended that that we request the Office 

of Nuclear Regulatory Research to perform some 

state-of-the-art calculations and see how casks 

perform under various seismic conditions, seismic 

loads.  

With respect to this hearing, the 

application of PFS, again, based on my experience 

with Contention H, it appeared very useful if we 

had some confirmatory calculations using 

state-of-the-art analyses to confirm the 

Applicant's positions.  

If you're not that familiar with seismic 

analyses and you hear people modeling earth as 

springs, it sounds strange. It's an acceptable 

method and it's a conservative method, as Dr. Luk's 

calculations using more realistic computer 

simulations demonstrated.  

And that was the intent of this 

confirmatory calculation, to assist in people's 

understanding of the cask and seismic behaviors and 

provide potentially some broader understanding of 

how one -- how the casks would behave under 
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1 different types of modeling techniques, 

2 state-of-the-art modeling techniques.  

3 JUDGE LAM: May I ask you, Mr. Guttman, 

4 how much resources has been consumed with this 

5 particular project, generic and site specific? 

6 MR. Guttman: I don't know the number.  

7 When we request something from the Office of 

8 Nuclear Regulatory Research, they look at the 

9 resources and their priorities. At first this was 

10 on the back burner until some resources were 

11 provided or found, depending again on the 

12 priorities of what the pressing needs are on the 

13 agency and the Office of Nuclear Regulatory 

14 Research.  

15 JUDGE LAM: Any reasonable estimate? 

16 MR. Guttman: Perhaps Dr. Luk has a 

17 better idea. I don't have any estimates. I don't 

18 know.  

19 DR. LUK: Yes. If you don't mind, I can 

20 provide additional information. But first let me 

21 say something to substantiate Dr. Guttman's 

22 description on the background for our generic 

23 analysis effort for this project that was requested 

24 by the Office of Regulatory Research at the NRC.  

25 To use a dry cask storage system to store a spent 
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1 fuel rod has been in existence for quite a few 

2 years, I think dating back maybe the late 80's or 

3 early 90's. But for the significant portion of 

4 those use of the dry cask system is in eastern 

5 region of the United States where the level of 

6 seismic loading is fairly low. The current 

7 Standard Review Plan is actually adequate to go 

8 through the licensing review efforts in regions 

9 with low seismic loading.  

10 And it was my understanding that in the 

11 past few years there is an obvious trend, the same 

12 mode of using dry storage of spent fuel rods as 

13 going west. When it go west to regions where 

14 there's relatively much higher seismic loading, 

15 there is a concern to whether the current Standard 

16 Review Plan is adequate to support the Staff at NRC 

17 in going through their licensing review process.  

18 And in that background, Dr. K.C. Leu under the 

19 direction from Mr. Guttman wrote a need letter to 

20 the Office of Regulatory Research and requesting 

21 some research work be done to examine the dynamic 

22 response of a dry storage cask.  

23 MR. Guttman: I need to interject here.  

24 The Staff's position, and still continues to be, is 

25 that the Standard Review Plan is also adequate for 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com



6839 

1 western United States where high seismic conditions 

2 occurs. However, we continue to always seek better 

3 methods and science as we proceed in our licensing 

4 programs. So that's one of the reasons that we 

5 requested the Office of Nuclear Regulatory Research 

6 to review and basically assess, have we missed 

7 anything, what's the latest state of the art, and 

8 confirm that our existing Standard Review Plans are 

9 adequate; and if they happen to not be adequate, 

10 then we will look into those and make appropriate 

11 modifications. But at this point the Standard 

12 Review Plans are applicable to the entire country.  

13 DR. LUK: Yes. Let me also repeat as an 

14 echo to -

15 JUDGE FARRAR: Wait, don't repeat 

16 things. We have a long hearing here. If it's 

17 something new, you may, but -

18 JUDGE LAM: I think you gentlemen 

19 answered my questions. Thank you.  

20 JUDGE FARRAR: We could explore this and 

21 may at some greater length, but rather than 

22 pre-empt any of the State's cross-examination, 

23 Ms. Nakahara, why don't you go ahead.  

24 MS. NAKAHARA: Actually, your Honor, 

25 thank you. I'm going to follow up a little bit 
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1 with Judge Farrar and Judge Lam's questions.  

2 JUDGE FARRAR: Go ahead.  

3 

4 CROSS-EXAMINATION 

5 BY MS. NAKAHARA: 

6 Q. Mr. Guttman, when did you first request 

7 a site-specific analysis be conducted for the PFS 

8 site? 

9 MR. Guttman: The initial thoughts, the 

10 first time the thought came into my mind is after 

11 we had a public meeting at the Center on PFS, I 

12 can't recall the date, when the PFS came in to 

13 discuss the seismic -- their new seismic design.  

14 Again, dates at this point to me are totally fuzzy.  

15 It must have been about a year ago, I'd guess.  

16 Q. So this would be prior to when Dr. Luk 

17 said he initiated his site-specific analysis for 

18 PFS which, my recollection was May 2001? 

19 MR. Guttman: That's correct.  

20 Q. Following up on Judge Lam's question, 

21 what monetary limitations did you have in 

22 requesting a site-specific analysis for PFS? 

23 MR. Guttman: We have no monetary 

24 limitations, as far as I'm aware.  

25 Q. Dr. Luk could obtain any scientific 
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1 resources he needed, he could -- I'll stop there.  

2 MR. Guttman: That is correct.  

3 Q. Dr. Luk could run as many cases as he 

4 thought was necessary? 

5 MR. Guttman: That would be up to the 

6 project manager in the Office of Research.  

7 Q. And who would that be? 

8 MR. Guttman: Shauket.  

9 DR. LUK: Dr. Khalid Shauket. Spelling 

10 is, the first name is K-h-a-l-i-d; the last name is 

11 S-h-a-u-k-e-t.  

12 Q. And Mr. Guttman, what input would you 

13 have in determining the number of cases Dr. Luk 

14 ran? 

15 MR. Guttman: Through my reviewers, we 

16 came up with some questions with regards to the 

17 2,000-year earthquake, and then the 10,000-year 

18 earthquakes to try to demonstrate some margins; or 

19 if there is a cliff and we haven't -- in terms of 

20 is there something past a certain amount, certain 

21 return frequency that will cause the cask to tip 

22 over, and we haven't seen that. We asked a 

23 question of what's the influence of soil cement.  

24 And those were basically the issues. And some 

25 sensitivity studies with regards to some of the 
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1 parameters that were in question.  

2 Q. What scheduling constraints did you 

3 impose on Dr. Luk for the site-specific analysis, 

4 if any? 

5 MR. Guttman: There were no scheduling 

6 constraints other than we would like to have the 

7 analyses as soon as possible in support of this 

8 hearing. We requested the Office of Research, 

9 since it takes a while to perform these type of 

10 calculations, to do it as soon as possible.  

11 Q. Did you have a target completion time 

12 frame for Dr. Luk's report? 

13 MR. Guttman: As far as I'm aware, we 

14 did not specify any date because we were not aware 

15 of how quickly the analyses could be performed.  

16 All we asked is that it be prepared as soon as 

17 possible to support this hearing.  

18 Q. And you had mentioned that the report 

19 would support this hearing a couple times, and that 

20 you did not need Dr. Luk's report to make a 

21 decision on the Safety Evaluation Report. Is that 

22 correct? 

23 MR. Guttman: That is correct.  

24 Q. So in other words, Dr. Luk's report was 

25 prepared solely for litigation? 
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1 MR. Guttman: No. It was prepared for 

2 answering -- confirming -- basically it was 

3 performed for answering highly complex 

4 information -- highly complex mathematical and 

5 scientific theories which I thought would be of 

6 interest in conveying to the state what the real 

7 performances for the cask -- well, I guess in a 

8 sense the answer is yes. It was not as a 

9 regulatory tool to confirm our regulatory 

10 decisions, but to assist the State in understanding 

11 the complexities of the analyses just as we 

12 performed with Contention H. That was a success 

13 path that I thought may be useful for this 

14 contention as well.  

15 Q. Mr. Guttman, you requested a 

16 site-specific analysis from Dr. Luk approximately a 

17 year ago. Is that about the time frame in which 

18 PFS had revised its seismic ground motions to 

19 increase approximately 35 percent? 

20 MR. Guttman: It was following that. As 

21 I mentioned, we had a public meeting on that.  

22 Q. Given that PFS had recently increased 

23 their seismic ground motions, and you had not made 

24 a determination on the acceptability of PFS's 

25 reports, help me understand why you would not wait 
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1 for Dr. Luk's conclusions prior to making a 

2 decision in the Safety Evaluation Report.  

3 MR. Guttman: As I mentioned before, we 

4 have a Standard Review Plan, and the Applicant 

5 followed the Standard Review Plan. The analyses 

6 are those who are familiar with the -- excuse me.  

7 The analytic methods used for seismic analyses are 

8 well-known to the experts, particularly the ones at 

9 the Center and my people, and they were well within 

10 the bounds of the equations that are identified in 

11 the methodologies used.  

12 Q. So Mr. Guttman, are you familiar with 

13 the multicask response at PFS ISFSI from the 

14 2,000-year seismic event, Revision 2 to State's 

15 Exhibit -- sorry, your Honor -- Exhibit 173. Are 

16 you familiar with that document? 

17 MR. Guttman: No.  

18 Q. This document, if you'll accept my 

19 characterization, is PFS's analysis conducted by 

20 Holtec International which predicts the cask 

21 response under a 2,000-year return period. This 

22 document was submitted August 20th, 2001. So is it 

23 correct that although you -- although your Staff 

24 had not received PFS's analysis on cask response, 

25 their request to Dr. Luk to do a site-specific 
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the question? 

MS. NAKAHARA: Could you re-read the 

question? 

(The record was read as follows: "This 

document, if you'll accept my characterization, 

is PFS's analysis conducted by Holtec 

International which predicts the cask response 

under a 2,000-year return period. This 

document was submitted August 20th, 2001. So 
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analysis was solely for litigation purposes? 

MR. TURK: I object to the question, 

your Honor. First of all, counsel is implying that 

this report constitutes the first information the 

Staff had as to the seismic acceleration and 

performance at the PFSF facility. If that's the 

representation, I'd like for some substantiation of 

it.  

JUDGE FARRAR: Mr. Gaukler? 

MR. GAUKLER: I object for the same 

reason. Revision 0 of this document is actually 

dated March 29th, 2001.  

JUDGE FARRAR: Objection is overruled.  

The witness can answer. This is a legitimate 

subject to test.  

MR. Guttman: Could you please repeat
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1 is it correct that although you -- although 

2 your Staff had not received PFS's analysis on 

3 cask response, their request to Dr. Luk to do a 

4 site-specific analysis was solely for 

5 litigation purposes?") 

6 MR. TURK: I object to the question, 

7 your Honor. I don't think it's understandable.  

8 JUDGE FARRAR: I understand it. Does 

9 the witness understand it? 

10 MR. Guttman: (Shaking head side to 

11 side.) 

12 JUDGE FARRAR: It goes to the order in 

13 which you made management decisions about asking 

14 for confirmatory work or making staff decisions.  

15 MR. Guttman: I can tell you the order.  

16 After the meeting that we had, a public meeting 

17 with the Center and PFS on their seismic analyses.  

18 JUDGE FARRAR: Do you know when that 

19 was? 

20 MR. Guttman: At that point I recognized 

21 the complexities of the issues and believed that it 

22 would assist the State to understand, to understand 

23 the true behavior of the system under postulated 

24 accidents. This was solely based on my experience 

25 of Contention H, and I was hoping that this would 
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1 be an acceptable resolution to assist the State in 

2 understanding the performance.  

3 JUDGE FARRAR: But it wouldn't assist 

4 just the state, it would assist you all? 

5 MR. Guttman: We expected it to be 

6 confirmatory, and that we were fairly -- we were 

7 very confident that the Applicant's analyses had 

8 followed the Standard Review Plan and thorough 

9 review of their inputs to ensure conservatisms 

10 would bound any kind of -- I'm sorry -- result in 

11 conservative results.  

12 JUDGE FARRAR: Go ahead, Ms. Nakahara.  

13 MS. NAKAHARA: Thank you.  

14 Q. (By Ms. Nakahara) Mr. Guttman, based on 

15 your recollection of when this initiating public 

16 meeting took place where you first see the idea to 

17 ask for a confirmatory analysis, given Mr. Turk's 

18 statement or his concern that the Revision 0 of 

19 this Holtec analysis is March 29th, 2001, would 

20 your staff have had adequate time to evaluate a 

21 report dated March 29th, 2001 prior to your meeting 

22 with PFS at this public meeting that you're 

23 referring to? I'm sorry; it's a confusing 

24 question, because we don't have a time frame for 

25 your public meeting. Let me take this -- try and 
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1 take this in a shorter step.  

2 You refer to a public meeting 

3 approximately a year ago from now in which you 

4 first conceived the idea to ask for a site-specific 

5 analysis for the PFS site, correct? 

6 MR. Guttman: Correct.  

7 Q. During this public meeting approximately 

8 a year ago, would your staff have completed their 

9 analysis of the PFS cask stability analysis dated 

10 March 29th, 2001 by the time you had this meeting? 

11 MR. Guttman: When we had that meeting, 

12 the Staff had not completed its assessment of the 

13 new design.  

14 Q. Okay, thank you. And is it fair to 

15 characterize the purpose of the site-specific 

16 analysis requested by Dr. Luk as to confirm PFS's 

17 analysis to the State? Is that what I heard you 

18 say? 

19 MR. Guttman: A confirmatory analysis 

20 confirms that the Applicant's analyses are 

21 acceptable. That was not the intent, my intent for 

22 requesting this calculation, even though it is 

23 confirmatory. If the analyses showed something 

24 totally different, then as a confirmatory analysis 

25 we would reassess our position. But, as I stated 
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1 before, based on my experience on Contention H, I 

2 thought this would be helpful to all parties, 

3 particularly the State, to perform an independent 

4 calculation.  

5 Q. If Dr. Luk's analysis had shown 

6 something different, it would have come after Staff 

7 made their decision in the final SER; is that 

8 correct? 

9 MR. Guttman: That's correct.  

10 Q. Thank you. Dr. Luk, Mr. Gaukler asked 

11 you some questions this morning about other cask 

12 stability analyses -

13 JUDGE FARRAR: Ms. Nakahara, is this a 

14 new subject? 

15 MS. NAKAHARA: Yes.  

16 JUDGE FARRAR: Let me interrupt you, if 

17 I could.  

18 Mr. Guttman, you gave a couple of 

19 answers ten and twenty minutes ago that I'm trying 

20 to reconcile if I heard them correctly. One was 

21 whether you commissioned this extra work depended 

22 on priorities in another division of the NRC and 

23 how it meshed in with all the other work the 

24 Commission has to do; then later I thought I heard 

25 you say that there were no monetary or resource 
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1 restrictions on the work, and they're sounding 

2 inconsistent. Can you help us with that? 

3 MR. Guttman: When I refer to the 

4 initial user need letter to research that on a 

5 generic analysis, that is when the Office of 

6 Research looks at its priorities. That was way 

7 before the PFS analysis was requested. So at that 

8 time research looks at all of its priorities and 

9 determines when to perform these type of 

10 calculations. This was ongoing, and we took 

11 advantage of that and requested them to perform the 

12 site-specific calculation.  

13 JUDGE FARRAR: But does the 

14 site-specific calculation then also run into 

15 resource allocation management budget issues? 

16 MR. Guttman: Yes, it does. And because 

17 of this, research requested to expand its final due 

18 date on the generic analysis by approximately a 

19 year.  

20 JUDGE FARRAR: Is what you just said, 

21 you said the generic analysis or the site specific? 

22 MR. Guttman: The generic analysis.  

23 JUDGE FARRAR: But the site specific was 

24 driven by -- would have been influenced to some 

25 extent by both resource availability and the need 
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1 to meet the proposed hearing schedule for this 

2 proceeding? 

3 MR. Guttman: I'm sorry? 

4 JUDGE FARRAR: Yeah, re-read that.  

5 (The record was read as follows: "But 

6 the site specific was driven by -- would have 

7 been influenced to some extent by both resource 

8 availability and the need to meet the proposed 

9 hearing schedule for this proceeding?") 

10 MR. Guttman: The resources were there 

11 for the generic analysis, and they applied those 

12 resources on the site-specific calculations. As a 

13 consequence, we had to extend the time period for 

14 the generic calculations. So the resources were 

15 there.  

16 JUDGE FARRAR: Okay, thank you.  

17 Q. (By Ms. Nakahara) Dr. Luk, are you 

18 aware of the amount of the contract for the 

19 site-specific analysis for PFS with your company? 

20 MR. TURK: Could I hear the question 

21 again? 

22 Q. Dr. Luk, are you aware of the amount of 

23 the contract for the site-specific analysis for the 

24 PFS site with your company? 

25 MR. TURK: Just for clarification: 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.cor n



6852

1 Dr. Luk works for the Sandia National Laboratory, 

2 not for a private company. I have no objection 

3 about the question of about how much the contract 

4 is for.  

5 JUDGE FARRAR: Right. With that 

6 understanding, Dr. Luk.  

7 DR. LUK: Yes. All of our funding is 

8 directly from the Office of the Nuclear Regulatory 

9 Research. We do not have to break down to 

10 partition the level of support for any 

11 site-specific analysis for the following reasons.  

12 When we do the generic analysis, we feel that we 

13 need a starting point. The starting point means if 

14 there's a way that we can start the seismic 

15 analysis of the structural behavior of the cask by 

16 following a site-specific event, we'll make a 

17 focus. Because otherwise we'll have to select a 

18 set of soil profile data, for example.  

19 JUDGE FARRAR: Let me short circuit 

20 this. Then I take it you can't break down the 

21 generic from the site specific, but do you have a 

22 total figure for both? 

23 DR. LUK: Yes. I'll have to ask 

24 Mr. Guttman, is that appropriate to release the 

25 information on the funding from the NRC? Because 
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1 they are the sponsor.  

2 MR. TURK: May we go off the record for 

3 a moment, your Honor? 

4 JUDGE FARRAR: Yes.  

5 (Discussion off the record.) 

6 JUDGE FARRAR: Back on the record after 

7 some off-the-record discussions about what we're 

8 looking for here.  

9 MR. TURK: Let me introduce this first 

10 by saying, your Honor, I don't know if this is the 

11 kind of information that is normally made public or 

12 not. I don't know if this is included in budgets 

13 presented to Congress or not. But for the sake of 

14 moving this proceeding along, I would not object to 

15 the question. I can't give you an answer whether 

16 this is publicly available or not publicly 

17 available information.  

18 JUDGE FARRAR: Well, even in the -- we 

19 appreciate your not interposing an objection. We 

20 certainly don't want to put on the public record 

21 something that's not on the public record, but 

22 my -- or the Board's expectation is that the 

23 Commission's budget -

24 MR. TURK: It should be scrutable.  

25 JUDGE FARRAR: -- is largely available 
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1 for public scrutiny.  

2 MR. TURK: It's in that sense that I 

3 lean towards saying let the answer come on the 

4 record.  

5 JUDGE FARRAR: Unless there's some 

6 national security interest where people wouldn't 

7 want to know details of the Commission's budget or 

8 Sandia's budget, but I'm not aware of anything like 

9 that.  

10 MR. TURK: Nor am I, your Honor.  

11 JUDGE FARRAR: Maybe I wouldn't be 

12 aware.  

13 MR. TURK: It doesn't sound like a 

14 national security interest issue, so I wouldn't 

15 have a problem with that disclosure. If we're 

16 talking about national security, I'd feel 

17 different.  

18 JUDGE FARRAR: All right. Can either of 

19 you, against that background and the lack of an 

20 objection, can you give us a ballpark number? 

21 DR. LUK: Yes, sir. To the best of my 

22 recollection, starting from March of 1999, and we 

23 either have spent or will project to spend, up to 

24 November of 2002, the rough budget in the paperwork 

25 is about a million dollars. That includes every 
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1 part of effort, including the generic as well as 

2 three site-specific analyses.  

3 Q. (By Ms. Nakahara) Dr. Luk, can you give 

4 a rough estimate of the percentage that you have 

5 spent on the PFS site-specific analysis? 

6 DR. LUK: We first were tasked to look 

7 into.  

8 JUDGE FARRAR: Wait, wait. That's a 

9 simple question. Can you give a rough estimate? 

10 MR. TURK: And your Honor, I think 

11 before we get that answer we have to establish the 

12 background for this site-specific project, because 

13 I don't think the questioner may be aware of how 

14 the modeling has progressed starting from its 

15 initiation through the three different 

16 site-specific projects. Maybe as a preliminary 

17 matter, can we ask the witness to identify what are 

18 other site-specific projects and then how the 

19 modeling progressed? 

20 JUDGE FARRAR: Okay. But what we need 

21 to start doing is getting shorter answers, and then 

22 if we want an explanation, we'll ask for it. So 

23 this is a fairly simple question that Mr. Turk is 

24 right, it will be useful to mention other site 

25 specific.  
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1 DR. LUK: So what's your question do you 

2 want me to answer? 

3 JUDGE FARRAR: The question is, 

4 Ms. Nakahara's question is what percentage of that 

5 million dollars went into the site-specific 

6 analysis as opposed to the -- site-specific 

7 analysis for PFS as opposed to the generic 

8 analysis; and recognizing, I think she'd be willing 

9 to recognize there may be some overlap, it may not 

10 be easy to draw a hard-and-fast line; and, as 

11 Mr. Turk suggests, there may be other site-specific 

12 analyses, but to which if the people with authority 

13 over your budget were looking at this, they might 

14 ask some very detailed questions. This is not a 

15 very -- this is not looking for the detailed answer 

16 that congressional budget people or internal budget 

17 people would be looking for, but just a fairly 

18 simple -

19 DR. LUK: Yes, your Honor. In this 

20 perspective, my estimate is that the specific 

21 effort related to the seismic analysis of the 

22 Private Fuel Storage cask is under $200,000.  

23 Q. (By Ms. Nakahara) Dr. Luk, if you know, 

24 does your contract with NRC -

25 MR. TURK: Your Honor, may I get a 
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1 clarifying question? 

2 JUDGE FARRAR: Sure.  

3 MR. TURK: Dr. Luk, would that include 

4 monies that are proportional with respect to any 

5 modeling that had existed previously which may have 

6 been incorporated into this modeling, or is that 

7 just the additional money spent on the PFS 

8 site-specific question after all the preliminary 

9 work before it had been done? 

10 DR. LUK: Yes. Let me try to be precise 

11 that the dollar figure that I just mentioned is 

12 solely on the analysis effort. I don't know how 

13 much it actually cost the budget for me to be 

14 present and participate in the public hearing.  

15 That is not part of the budget.  

16 MR. TURK: I'll follow up later, your 

17 Honor.  

18 Q. (By Ms. Nakahara) Dr. Luk, if you know, 

19 is the contract between Sandia and NRC for your 

20 analyses for freestanding casks, is it a cost plus 

21 contract? Do you understand the term? Or let me 

22 ask it a different way. Dr. Luk, if you know, is 

23 the contract with Sandia and NRC for the -- for 

24 your analysis of freestanding cask, are you paid by 

25 tasks plus you get some type of fee on top of that, 
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1 or is there some limitation to the amount of a 

2 contract in which you need to complete your tasks? 

3 DR. LUK: Our budget for the NRC 

4 contracts are based upon the mutual established of 

5 the task. And then the budget -- well, the NRC 

6 will be built according to the level of effort.  

7 Q. And do you base your level of effort on 

8 the tasks that you have in front of you, or based a 

9 monetary level, or both? 

10 DR. LUK: It's on both.  

11 JUDGE FARRAR: Is there a maximum on 

12 that monetary level? You know, here's the work we 

13 have planned, do it and charge us but don't go over 

14 $250,000? 

15 DR. LUK: If you took a snapshot 

16 anytime, yes, there is a maximum. But that's based 

17 on the current knowledge, the content of the task.  

18 Q. (By Ms. Nakahara) Dr. Luk, Mr. Guttman 

19 just testified that there was no -

20 MR. TURK: Your Honor, can I just get 

21 one more clarifying on that? When the witness says 

22 it's based on the current knowledge of the scope of 

23 the task, could that expand, if you find that you 

24 needed to do additional work with the maximum 

25 dollar limit, then be increased? 
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1 DR. LUK: Yes. As it happened quite a 

2 few different times within this project, the scope 

3 of the work changed. And from the change of the 

4 scope of the work, there is corresponding 

5 adjustment on the budget.  

6 MS. NAKAHARA: Is Mr. Turk finished? 

7 Q. (By Ms. Nakahara) Dr. Luk, Mr. Guttman 

8 testified -

9 JUDGE FARRAR: Let me interject there.  

10 We try to when we have a level of interest in a 

11 particular subject make sure we get all the 

12 information on the table at the same time. Thus 

13 far I've found Mr. Turk's questions to be 

14 clarifying. If we sense that he's trying to 

15 interfere with any questions you're asking, we'll 

16 be sure to see that that doesn't happen.  

17 MR. TURK: Thank you.  

18 MS. NAKAHARA: Thank you, your Honor.  

19 Q. (By Ms. Nakahara) I'll try this one 

20 more time. Dr. Luk, Mr. Guttman testified that 

21 there was essentially no scheduling constraints to 

22 your finalizing your site-specific analysis for the 

23 PFS facility. Did you have an internal time frame 

24 in which you sought to finalize your analyses? 

25 DR. LUK: Yes.  
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1 Q. And what time frame was that? 

2 DR. LUK: That -- my answer is time 

3 dependent. When we first started this task, we 

4 were only given one set of seismic input. And with 

5 that information given by the Staff at NRC, we'd go 

6 ahead and estimate the completion date. But then 

7 as the project progresses, we find out there's 

8 additional information requested by the Staff, and 

9 then we again look at the schedule and readjust it.  

10 Q. With the initial one set of seismic 

11 input, was that for a 2,000-year return interval 

12 earthquake? 

13 DR. LUK: Yes.  

14 Q. And what was the initial completion date 

15 target? 

16 DR. LUK: That completion date was the 

17 end of October 2001.  

18 Q. Then with the addition of the other 

19 seismic inputs, is it correct that the additional 

20 seismic input is for the 10,000-year return 

21 interval earthquake at the PFS site and the Pocoima 

22 Dam ground motions? 

23 DR. LUK: A minor correction. The 

24 sequence of the seismic input to our model is the 

25 1971 San Fernando earthquake Pacoima Dam record, 
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1 and then followed by the 10,000-years return 

2 seismic.  

3 Q. If you recall, when did the Staff 

4 request that you also consider a 10,000-year return 

5 earthquake -- or return interval earthquake at the 

6 PFS site? 

7 DR. LUK: The formal request to perform 

8 the seismic analysis based on the 10,000-years 

9 return seismic event is sometime in January 2002.  

10 Q. Given the difference, approximately six 

11 to seven months difference between the requests 

12 from the Staff to consider a 2,000-year return 

13 earthquake and a 1,0000-year return earthquake, did 

14 you have preliminary results for the 2,000 -- for 

15 the 2,000-year return earthquake prior to January 

16 2002? 

17 DR. LUK: Yes.  

18 Q. When did you have your preliminary 

19 results? 

20 DR. LUK: We have the results for the 

21 seismic analysis based on a 2,000-years return 

22 seismic at the end of October 2001.  

23 MS. NAKAHARA: Thank you.  

24 JUDGE FARRAR: Ms. Nakahara, let us know 

25 when there's a convenient break point.  
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1 MS. NAKAHARA: This is actually it.  

2 JUDGE FARRAR: Okay. It's just about 

3 12:30. We'll see everyone back at 1:30.  

4 (A recess was taken.) 

5 JUDGE FARRAR: All right. Let's start 

6 the afternoon session. We had the State ready to 

7 continue its cross-examination.  

8 MS. NAKAHARA: Thank you, Your Honor.  

9 

10 CROSS EXAMINATION (Resumed) 

11 BY MS. NAKAHARA: 

12 Q. Dr. Luk, I have one follow-up question 

13 to the morning session. You indicated that you had 

14 preliminary results on the 2,000-year return 

15 interval earthquake for the PFS facility 

16 approximately October 2001; correct? 

17 DR. LUK: Yes, the end of October 2001.  

18 Q. Did those results change from your final 

19 report, those that are in your final report dated 

20 March 31st, 2002, for the 2,000-year return 

21 earthquake interval? 

22 DR. LUK: No, it did not change.  

23 MS. NAKAHARA: Your Honor, at the risk 

24 of sounding repetitious or irritating the Board, 

25 the State would like to renew its objection to the 
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1 admission of Staff Exhibit 2, and Dr. Luk's 

2 testimony. Mr. Guttman testified that this 

3 document was not a document that was generated in 

4 the course of a license determination or 

5 determination to support the Safety Evaluation 

6 Report, that it was for litigation purposes only.  

7 The Staff had preliminary results that had not 

8 changed at the end of October, and yet the first we 

9 have seen the results was approximately March 10th 

10 with the first version of Dr. Luk's report, and 

11 subsequently, a day after prefile testimony was 

12 issued when we received the March 31st, 2002 

13 report.  

14 JUDGE FARRAR: At this point, your 

15 concern does not go to the difference between March 

16 8th and March 31st, it deals with larger concepts? 

17 MS. NAKAHARA: Yes, Your Honor.  

18 JUDGE FARRAR: Let me just ask that one 

19 clarification. Is there any essential difference 

20 between the March 8th and the March 31st versions? 

21 MR. TURK: With respect to the 

22 2,000-year earthquake? 

23 JUDGE FARRAR: With respect to anything.  

24 In other words, at some point, we saw Dr. Luk's 

25 report dated March 8th and then we saw one dated 
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1 March 31st, and it may not matter a whole lot, but 

2 I just wanted to find out before we hear argument 

3 on this whether there's any difference between 

4 March 8th and March 31st? 

5 DR. LUK: Can I ask for permission to 

6 look at the March 8 report? 

7 JUDGE FARRAR: Sure.  

8 MR. TURK: And I think I'll need to ask 

9 some clarifying questions from Mr. Guttman before 

10 we present legal argument.  

11 JUDGE FARRAR: That's fair. Go ahead, 

12 Dr. Luk.  

13 DR. LUK: Yes, Your Honor. There is a 

14 difference in the two reports. One is dated March 

15 8, the other one is dated March 31st. In essence, 

16 if you want to return to Tables 9 and 10 of the 

17 March 31st report and compare to the same table in 

18 the report data on March 8. Two additional 

19 analysis -

20 JUDGE FARRAR: Wait, which page are you 

21 on? 

22 DR. LUK: Okay. For the report dated 

23 March 31st, is Pages 31 and 32.  

24 JUDGE FARRAR: Okay.  

25 DR. LUK: Then for the report dated 
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1 March 8, it's on Page 31.  

2 JUDGE FARRAR: You're saying those two 

3 tables are slightly different? 

4 DR. LUK: Yes. The report dated March 

5 31st actually have two additional analysis 

6 performed. One for each of the two tables 

7 involved.  

8 JUDGE FARRAR: But other than the 

9 additional analyses, no previous analyses changed 

10 or reached different results? 

11 DR. LUK: Yes, sir.  

12 JUDGE FARRAR: Okay. Mr. Turk, you 

13 wanted to ask some questions before we get into 

14 legal argument on the State's motion? 

15 MR. TURK: Yes, and, Your Honor, as I 

16 begin to ask these questions, it's with the 

17 understanding that the State somehow feels that we 

18 should have disclosed the 2,000-year case to them 

19 sooner than we did. Is that the gist of the 

20 motion? 

21 JUDGE FARRAR: I thought there were two 

22 parts to it. One, that some of this work was 

23 underway earlier and should have been disclosed 

24 earlier, but that second and a more far reaching 

25 objection, this is not part of the Staff's -- part 
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1 of the material on which the Staff arrived at its 

2 basic licensing conclusion. And therefore, it's in 

3 that sense surplusage which shouldn't be 

4 considered. Did I state that correctly, 

5 Ms. Nakahara? 

6 MS. NAKAHARA: Yes.  

7 MR. TURK: That's an interesting second 

8 issue. The questions I'll ask -- I guess I can 

9 explore both of those for a few moments, Your 

10 Honor.  

11 JUDGE FARRAR: Yeah, and get whatever 

12 you need from the witness that would be factual 

13 background for that, and then we'll hear legal 

14 arguments.  

15 MR. TURK: Mr. Guttman, I'd like to ask 

16 you some questions about the history, if you 

17 recall, with respect to your request that Sandia 

18 perform this independent analysis.  

19 First of all, when you asked that this 

20 effort be conducted with respect to the PFS site 

21 specific conditions, was that based on any request 

22 by counsel? 

23 MR. Guttman: No.  

24 MR. TURK: Were you aware at that time 

25 whether or not there was a contention in the case 
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that dealt with the issue of cask stability at the 

PFS site? 

MR. Guttman: No.  

MR. TURK: So your request was 

independent of any knowledge of your part as to 

whether or not there was an issue in the case on 

this issue? 

MR. Guttman: That is correct.  

MR. TURK: Did you ask that this 

analysis be conducted for litigation purposes or 

for litigation purposes only? 

MR. Guttman: No.  

MR. TURK: So if your testimony 

previously had made that sort of a statement, that 

would be incorrect.  

MR. Guttman: It's incorrect.  

JUDGE FARRAR: Did you misunderstand the 

previous question or -- in other words, 

Ms. Nakahara is sitting there thinking that she got 

you to concede it was for litigation. Now, your 

counsel has gotten you to state that it wasn't.  

Can you reconcile the -

MR. Guttman: As a manager, it's my duty 

to try to anticipate certain activities, so as to 

provide timely responses. In addition, there 
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1 really are other uses or needs for these type of 

2 calculations, and that's to provide input into the 

3 generic analysis that's being performed by 

4 research.  

5 JUDGE FARRAR: Then would it be fair to 

6 reconcile the two answers by saying yeah, you knew 

7 it would be used in litigation, but that wasn't 

8 precisely why you did it? 

9 MR. TURK: Well, Your Honor, I don't 

10 hear him saying that yeah, he knew it would be used 

11 in litigation. If you would have asked him that 

12 question first, I would have objected.  

13 JUDGE FARRAR: Well, I thought he 

14 triggered -- that at one point, a lot of this was 

15 triggered by an old state contention which he was 

16 aware was part of litigation. But feel free to put 

17 all this in your own words rather than ours.  

18 MR. Guttman: I anticipated that given 

19 the complexities of these issues, that this would 

20 probably be raised in litigation. At that time, I 

21 don't believe it was.  

22 JUDGE FARRAR: Ms. Nakahara, would you 

23 like to -

24 MR. TURK: Oh, I have more, Your Honor.  

25 JUDGE FARRAR: Okay.  
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1 MR. TURK: When the preliminary results 

2 were obtained in October of 2001, do you recall 

3 whether you discussed that with counsel or not? 

4 MR. Guttman: It was not discussed with 

5 counsel.  

6 MR. TURK: Dr. Luk, do you recall having 

7 conversations with counsel, meaning myself or 

8 anyone else at the office of general counsel NRC, 

9 in the October 2001 time frame? 

10 DR. LUK: No.  

11 MR. TURK: You did not have those kinds 

12 of conversations? 

13 DR. LUK: Correct.  

14 MR. TURK: Do you recall when you first 

15 began having any communications with myself or 

16 other members of OGC with respect to your report? 

17 DR. LUK: I think my first interactions 

18 with you, Mr. Turk, is sometime late January 2002.  

19 MR. TURK: Mr. Guttman, if the results 

20 of Dr. Luk's analysis for the 2,000-year case had 

21 shown that the casks would tip over or would slide 

22 excessively under 2,000-year return period ground 

23 motions, would you have communicated that 

24 information to the NRC Staff licensing group in the 

25 spent fuel project office? 
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1 MR. Guttman: Yes, I would have.  

2 MR. TURK: And would you expect that the 

3 SER Revision 2 would have been issued in December 

4 2001 if Dr. Luk's report had shown -- if Dr. Luk's 

5 preliminary reports had shown cask tipover or 

6 excessive sliding for the 2,000-year return ground 

7 motion? 

8 MR. Guttman: It would not have.  

9 MR. TURK: You would have communicated 

10 concern to the licensing group? 

11 MR. Guttman: Yes, I would.  

12 MR. TURK: And would you expect that 

13 that concern would be resolved before the Staff's 

14 SER Revision 2 would have issued? 

15 MR. Guttman: No question about it, yes.  

16 MR. TURK: Also just so the record is 

17 clear at this one point, Mr. Guttman, did you or 

18 anyone else from the NRC Staff request that any 

19 particular outcome be obtained through Dr. Luk's 

20 analysis? 

21 MR. Guttman: No.  

22 MR. TURK: Was he totally free, in your 

23 mind, to reach whatever result the model predicted? 

24 MR. Guttman: Yes.  

25 MR. TURK: And that's whether it would 
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1 have predicted cask tipover or no cask tipover? 

2 MR. Guttman: Yes.  

3 MR. TURK: And that's true with respect 

4 to the 2,000-year earthquake motion as well as the 

5 Pacoima Dam record as well as the 10,000-year 

6 earthquake? 

7 MR. Guttman: Yes.  

8 MR. TURK: Mr. Guttman, for 

9 clarification, also you mention that you've been 

10 involved extensively in the Commission's response 

11 to the September 11th terrorist attack; correct? 

12 MR. Guttman: Correct.  

13 MR. TURK: Has that consumed a lot of 

14 your time and energy in the past six months? 

15 MR. Guttman: I got burned out. It 

16 consumed a lot of my energy and time.  

17 MR. TURK: As you sit here today, is 

18 your recollection of the precise timing of your -

19 when you requested Dr. Luk's assistance, can you be 

20 sure there's an absolutely perfect recollection? 

21 MR. Guttman: No.  

22 MR. TURK: But to the best of your 

23 ability, as you sit here today, that's your 

24 recollection? 

25 MR. Guttman: That's correct.  
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1 MR. TURK: Also a few more questions of 

2 Dr. Luk.  

3 Dr. Luk, there were other sites 

4 involved, other site specific cases involved in 

5 your study; is that correct? 

6 DR. LUK: Yes.  

7 MR. TURK: One of them was for the Hatch 

8 plant? 

9 DR. LUK: Yes.  

10 MR. TURK: And another one for San 

11 Onofre? 

12 DR. LUK: Yes.  

13 MR. TURK: And those two were completed 

14 before you did your work on the PFS -- I'm sorry, 

15 you issued reports with respect to each of those 

16 site specific cases? 

17 DR. LUK: Yes, I issued progress status 

18 reports for each of those two site specific 

19 analysis.  

20 MR. TURK: And do you recall the date of 

21 the issuance of your report with respect to the 

22 Hatch site specific case? 

23 DR. LUK: For the Hatch analysis report, 

24 it was issued June 28, 2001.  

25 MR. TURK: And with respect to San 
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1 Onofre, when was that report issued? 

2 DR. LUK: The analysis report for San 

3 Onofre site is issued December 21st, 2001.  

4 MR. TURK: And did there come a time in 

5 either -- after December of 2001, in which the 

6 Staff requested that you issue a single report 

7 which addressed both the 10,000-year and the 

8 2,000-year earthquake? 

9 DR. LUK: Could you repeat the question.  

10 MR. TURK: Did the Staff ask that you 

11 issue a single report for the PFS case that dealt 

12 with both the 2,000-year earthquake and the 

13 10,000-year earthquake? 

14 DR. LUK: This request was made, I think 

15 at the time of late January 2002.  

16 MR. TURK: And do you recall if there 

17 was any reason expressed at that time for the 

18 issuance of the single report that included both of 

19 those return period events? Do you recall, for 

20 instance, if it was related to the litigation in 

21 the PFS proceeding? 

22 DR. LUK: I was informed that it would 

23 probably be better for documentation purpose to 

24 reduce confusions, and is not explicitly related to 

25 any litigation.  
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1 MR. TURK: I think those are the 

2 questions I need to ask at this time, Your Honor.  

3 JUDGE FARRAR: Ms. Nakahara, did you 

4 have any questions you'd want to ask along those 

5 same lines before we hear legal argument? 

6 MS. NAKAHARA: Yes, thank you, Your 

7 Honor.  

8 Q. (By Ms. Nakahara) Mr. Guttman, clarify, 

9 if you will, it's my recollection this morning that 

10 you testified that you conceived the idea to ask 

11 Dr. Luk to prepare a site specific analysis for the 

12 PFS facility to help the State -- and I can't 

13 recall your exact words, but it was with respect to 

14 assisting the State in understanding the issues, is 

15 that not correct? 

16 MR. Guttman: That's correct.  

17 Q. With what respect were you inferring 

18 that you wanted to assist the State if it wasn't 

19 with respect to a specific contention? 

20 MR. Guttman: This was again 

21 anticipatory on my part. I, after having -

22 attending the meeting, the public meeting with PFS 

23 and the center, I recognized the complexities of 

24 the issues and I saw a tremendous amount of 

25 similarities between that and Contention H.  
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1 Q. And you anticipated that the state 

2 would, in fact, file Contention Utah QQ? 

3 MR. Guttman: No. What I anticipated is 

4 that there is a potential that issues could be 

5 raised and that we had some calculations that are 

6 realistic, the best estimate state-of-the-art, we 

7 may even be able to prevent these contentions from 

8 going to hearings as occurred with the Contention H 

9 potentially.  

10 Q. And NRC has an adequate budget to allow 

11 site specific analyses in anticipation of concerns 

12 that may be raised by an intervenor? 

13 MR. Guttman: That was not the only 

14 factor that went into the decision of doing the PFS 

15 site specific analysis.  

16 Q. Were you aware of the State's 

17 contention, Utah Contention L which dealt with 

18 seismic and geotechnical issues? 

19 MR. Guttman: I'm not familiar with 

20 those.  

21 Q. Were you aware of the State's Contention 

22 L Part B which dealt with the seismic exemption 

23 request from PFS to allow a 2000-year return 

24 period? 

25 MR. Guttman: I'm aware that PFS 
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1 requested the exemption, but I've not been involved 

2 with that exemption.  

3 Q. And you were unaware of the State's 

4 contention with respect to that seismic exemption 

5 request; is that correct? 

6 MR. Guttman: I'm aware that the State 

7 is contesting the exemption request, but that's as 

8 far as my knowledge of it.  

9 Q. And when did you first become aware that 

10 the State was contesting the seismic exemption 

11 request? 

12 MR. Guttman: That, I don't even recall.  

13 Q. Would it have been before this public 

14 meeting you held approximately a year ago? 

15 MR. Guttman: No? 

16 Q. And when did you become aware of the 

17 State's Contention QQ, if at all, which deals with 

18 the ability of PFS's design to withstand seismic 

19 ground motions and geotechnical conditions at the 

20 site? 

21 MR. Guttman: I don't recall.  

22 Q. When were you first named as a witness 

23 in this proceeding? 

24 MR. Guttman: I don't recall.  

25 Q. And with what respect were you requested 
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1 to testify in this proceeding? On what issues? 

2 MR. Guttman: Basically to introduce the 

3 results from Sandia.  

4 Q. But you don't recall when you were named 

5 as a witness? 

6 MR. Guttman: Not the date, no.  

7 Q. Approximately? 

8 MR. TURK: It would be a matter of 

9 record, I'm sure in the discovery response in which 

10 he's named.  

11 MS. NAKAHARA: Well, that would have 

12 been when you named him as a witness.  

13 JUDGE FARRAR: Mr. Turk, this is a fair 

14 question. If he remembers the answer. If he 

15 doesn't, you can supply him the information.  

16 MR. Guttman: I really don't remember.  

17 I'm telling you the truth. I really don't 

18 remember. I just don't, the time line is gone.  

19 Q. (By Ms. Nakahara) And Dr. Luk, you 

20 remind me when the Staff requested that you 

21 evaluate a 10,000-year return period at the PFS 

22 site? 

23 DR. LUK: To my best recollection, it's 

24 sometime January 2002.  

25 Q. If you know, why were your results for 
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1 the 2000-year return period that were effectively 

2 final the end of October 2001, why was that report 

3 not final pending the request you include the 

4 10,000-year return period in January 2002? 

5 DR. LUK: The reason for that is that 

6 according to our deliverable milestone chart, we 

7 have to give a status report to the Staff at NRC 

8 according to that deliverable schedule. But that 

9 does not mean that the work is finished. A very 

10 typical example is that we first start the site 

11 specific analysis for San Onofre and they keep on 

12 asking for newer things in our -- the latest 

13 submittal -- the latest status report related to 

14 San Onofre was issued December 21st, 2001, but we 

15 actually started this at the end of 1999. So since 

16 this is within the project is an ongoing effort.  

17 Q. Will you clarify what a status report 

18 is? 

19 DR. LUK: Status report is to provide 

20 our analysis, methodology and analysis results in a 

21 comprehensive manner in a report format and submit 

22 it to the Staff at NRC.  

23 Q. Not knowing that the Staff would request 

24 you to include a 10,000-year return period analysis 

25 for the PFS site in January 2002, when did you 
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1 anticipate the final, the 2000 -- the 2,000-year 

2 return interval earthquake analysis for the PFS 

3 site given that you've had results at the end of 

4 October 2001? 

5 DR. LUK: Would you mind repeating the 

6 question.  

7 Q. Given that you had results for a 

8 2,000-year return period earthquake at the PFS site 

9 at the end of October 2001, when were you scheduled 

10 to final that report? I'll just stop there.  

11 DR. LUK: We filed a status report on 

12 our findings on the Private Fuel Storage cask based 

13 on the 2,000-year return seismic event. We 

14 finished the analysis by the end of October, and we 

15 filed our status report on that.  

16 Q. So when you're saying a status report -

17 did I understand you correctly when you were 

18 referring to the completion date for a status 

19 report for San Onofre with December 21st, 2001; is 

20 that correct? 

21 DR. LUK: Can you repeat the question.  

22 Q. Did I correctly understand you in 

23 response to a question from Mr. Turk that the 

24 status report date for San Onofre was December 

25 21st, 2001? 
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1 DR. LUK: The last version of the San 

2 Onofre status report was issued on December 21st, 

3 2001? 

4 Q. Now, is that a status report? Do you 

5 consider that a status report? 

6 DR. LUK: Yes.  

7 Q. So essentially what you gave to NRC is a 

8 document similar to the March 31st, 2002 document 

9 which included three ground motion return cases; is 

10 that correct? 

11 DR. LUK: My recollection is that we 

12 finished all the execution of the model before 

13 that, and we accumulate the results and examine the 

14 results and report what we find.  

15 MS. NAKAHARA: I have no more questions, 

16 Your Honor.  

17 JUDGE FARRAR: Mr. Gaukler, did you want 

18 to ask any clarifying questions? 

19 MR. GAUKLER: No.  

20 JUDGE FARRAR: All right. We have 

21 Ms. Nakahara's motion in front of us. Let me try 

22 to frame it with what's on the Board's mind, and if 

23 any of these concepts that I throw out on behalf of 

24 the Board are things you disagree with, feel free 

25 to do so in your arguments. There's I think a line 
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1 of Licensing Board or Appeal Board or Commission 

2 cases where intervenors attacked the job the Staff 

3 did in reviewing something on safety matters, and 

4 the Applicants argued successfully what's at issue 

5 is not what the Staff did. The Staff could have 

6 done a terrible job. It's whether the Applicant's 

7 filings justify giving them the license. I think 

8 there's a line of cases that say what's at issue 

9 here, in other words, is the Applicant's 

10 presentation not the Staff's work.  

11 In this case, I think the witness has 

12 answered our question that if the Applicant's 

13 presentation had fallen short, the Staff 

14 practices -- sometimes you ask for additional 

15 information, but if they lose, they lose and you 

16 don't spend Commission or Government money 

17 bolstering their case.  

18 On the other hand, here you have some 

19 Staff work that was done that's confirmatory that 

20 would seem to be probative of the issue in front of 

21 us. In other words, is the Applicant's 

22 presentation sufficient, and this is, in effect, 

23 the Staff saying, well, we looked at that and we 

24 think that's okay and then we did this other work 

25 and that confirms it. So it's probative in that 
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1 sense.  

2 On the other hand, Ms. Nakahara points 

3 out that the Staff, without this document, had 

4 reached a licensing decision that the Applicant 

5 past muster. So given that, Mr. Turk, we'd like to 

6 hear -- here's where the relevance and materiality 

7 and probative value all kind of blend together. So 

8 feel free to challenge anything I just said as 

9 being an incorrect appreciation of Commission juris 

10 prudence or to argue -- well, and to argue against 

11 her motion.  

12 MR. TURK: Thank you.  

13 Your Honor, I'd like to address your 

14 last point first and then I'd like to come back to 

15 the question of timing and perhaps an implied 

16 accusation of unfair litigation procedure.  

17 First of all, it's very clear from the 

18 witness's testimony that the basis for our review 

19 of this application was the Standard Review Plan 

20 consistent with standard NRC Staff practice. An 

21 application comes in, they reference the 

22 appropriate standards and codes, we review it. You 

23 had the testimony as a separate panel, I think 

24 structurally that's the proper way to do this. We 

25 presented the testimony of our witnesses on Friday, 
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1 who indicated that based on their review of the 

2 application, the Applicant had demonstrated that it 

3 had met regulatory guidance, and on the basis of 

4 their review, the SER was issued and the SER 

5 concludes, as does their testimony, that the 

6 facility may be licensed without undue harm -

7 undue risk to public health and safety.  

8 So that is the basis for the Staff's 

9 licensing decision which we reached in our December 

10 2001 SER supplement or revision. Now, is that all 

11 we did? Obviously, no. As the witnesses have 

12 indicated, there was a generic study underway, 

13 which we think is highly probative to the issue of 

14 how do casks behave? How do these freestanding 

15 HI-STORM 100 casks behave in seismic acceleration, 

16 such as the 2,000-year earthquake and more, the way 

17 beyond design basis for the 10,000-year return 

18 earthquake. And incidentally, you will hear 

19 testimony during Part E of the contention, that 

20 nuclear power plants typically use something 

21 equivalent to a 10,000-year earthquake return 

22 period in their deterministic analyses.  

23 This confirmatory or maybe for -- to 

24 choose a better word, this independent analysis by 

25 Sandia, which didn't seek to confirm the 
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1 Applicant's result, but rather to confirm how do 

2 the casks behave in seismic events, is highly 

3 probative to the issue of, is the public health and 

4 safety protected upon issuance of a license to this 

5 facility. I don't think you could exclude the 

6 evidence without doing harm to have to ensuring 

7 that there is an adequate record with respect to 

8 how safe is this facility going to be.  

9 Some questions have been raised by the 

10 State with respect to particular nuances or second 

11 orders of magnitude or other issues within the 

12 Applicant's analysis, and most of the testimony 

13 that you'll hear deals with whether the Applicant's 

14 analysis and the Staff's review of that analysis, 

15 which is represented in our SER, reaches the 

16 correct conclusion. That's one issue. But this 

17 analysis by Sandia presents independent 

18 confirmation that the casks will behave in a 

19 seismic event in a manner that does not present 

20 undue risk to the public health and safety. That's 

21 an important piece of evidence.  

22 Dr. Luk has indicated that approximately 

23 $200,000 went into the site specific analysis for 

24 the PFS case. That's a significant amount of 

25 money. I think it's useful.  
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1 We have not had questioning yet with 

2 respect to the -- I'm sorry, we have not had a 

3 complete record yet as to the nature of the generic 

4 study, and I would bring that out later during 

5 redirect. And that has to do with what uses could 

6 be put to site specific information that's 

7 contained in the direct analysis report. We'll get 

8 to that. That would have to do with the generic 

9 uses of this information. But in this proceeding, 

10 I think the information presented by Dr. Luk is 

11 highly probative, and in that regard should be 

12 accepted.  

13 Now, the second issue that I'd like to 

14 address, unless you have questions on that, I would 

15 proceed to the second issue which is the timing and 

16 litigative approach taken by the Staff.  

17 JUDGE FARRAR: Go ahead.  

18 MR. TURK: Your Honors, as you've heard 

19 during my brief questioning of the witnesses, the 

20 decision to go ahead with the site specific 

21 analysis with regard to the PFS case was not based 

22 upon any knowledge of a contention proceeding, it 

23 was not based upon discussions with counsel. It 

24 was undertaken by a member of NRC management 

25 because, as he stated, he wanted to obtain a 
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1 confirmation or an independent assessment of the 

2 cask's stability. There's nothing unfair about the 

3 Staff doing its business that way. I think the 

4 public health and safety is well served when the 

5 Staff decides independently to conduct an analysis.  

6 And Your Honors may not have been present during 

7 various depositions, but there was a comment made 

8 by the State at one time that the Staff never does 

9 independent analysis. Well, here's an example 

10 where the Staff did, and I think it's a valuable 

11 contribution.  

12 When should we have presented the 

13 results of that analysis? The proper time is once 

14 there is a contention admitted. Until a contention 

15 is admitted there is no obligation on the Staff to 

16 produce preliminary results or to share them with 

17 any party. Those are simply matters that are 

18 within the Staff's purview for their own 

19 information.  

20 In December 2001, the Board admitted 

21 Contention QQ and indicated that it should be 

22 consolidated with Contention L. It was at that 

23 time that we suddenly had an issue in this case 

24 that dealt with cask stability. Now, the State had 

25 argued before that, that when they -- that they had 
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1 raised these issues in their response to discovery 

2 on Contention L. Both the Applicant and we took a 

3 very strong position that said, no, those issues 

4 have never been raised as part of Contention L, but 

5 rather constitute a new manner. And, in fact, the 

6 State incorporated those matters specifically in 

7 Contention QQ which it filed in May 2001. It was 

8 only in December that the Board reached its 

9 decision on whether to accept the issue and to 

10 recognize it explicitly in the Contention. At the 

11 point that the Board issued that decision, which 

12 was LBP01-39, we had an issue in the case that 

13 specifically dealt with how does the cask perform 

14 under seismic accelerations.  

15 Your Honors heard testimony from the 

16 witnesses that it was in January of 2002 that they 

17 first had communications with counsel, meaning me, 

18 with respect to the development of testimony, or 

19 maybe they weren't that specific. With respect to 

20 the presentation of evidence concerning cask 

21 stability. There was some discussion about how 

22 best to present that. Dr. Luk indicated that the 

23 Staff had indicated to him that they felt it would 

24 be best to have the results of the 2,000-year and 

25 the 10,000-year return period investigations 
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1 reported in a single document, and we did that. We 

2 provided a summary to the State in February, we 

3 provided our first attempt at a final report in 

4 March 8th, and then we issued the final report 

5 March 31st.  

6 I don't think there's been any unfair 

7 tactic on behalf of the Staff. I can tell you 

8 personally, and this is a representation be me as 

9 counsel, that I was not aware of the October 2001 

10 results until we sit here today. What I was aware 

11 was that in January 2002, we had work that had been 

12 performed by Sandia that might be relevant to the 

13 contention that the board had admitted in December, 

14 and it was then moving forward that we consolidated 

15 the evidence and presented the information in 

16 Dr. Luk's report which is before us now, and the 

17 earlier March 8th version of it.  

18 So I don't think there's been any unfair 

19 tactical advantage sought by the Staff. I think 

20 the timing of the filing of the contention -- and 

21 by the way, there have been several modifications 

22 of the contention since it was initially filed in 

23 May 2001. It's been a sliding target. But only 

24 when the Board issued a decision which said, this 

25 is part of this contention and it will be litigated 
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1 in this proceeding, that we suddenly have 

2 recognition that this is an issue that we have to 

3 address in evidence.  

4 JUDGE FARRAR: Then under that view, we 

5 don't get into the classic moving target problem 

6 that intervenors run into that they may think they 

7 have a valid contention, but the Staff, for 

8 whatever reason, not necessarily related to the 

9 litigation, does additional work. From the Staff's 

10 point of view, that improves public health and 

11 safety. From an intervenor's point of view, it's 

12 wait a minute, here's some -- you know, just when 

13 we thought we had our attack mounted, we -- you 

14 know, here's some new stuff. You're saying that in 

15 the peculiar circumstances of this case, given the 

16 Board's December ruling, admitting the late-filed 

17 contention, that what might look superficially like 

18 a moving target case here, was not really a moving 

19 target case.  

20 MR. TURK: That's our view. And 

21 incidentally, with respect to the late filing 

22 contention, the cask has been the same cask since 

23 the application was filed in 1997. The pads have 

24 changed slightly, but the concept of a concrete pad 

25 roughly 30 by 67 -- I believe is the exact 
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1 dimensions were 30 by 64 previously, the general 

2 contours of the facility have been known since the 

3 beginning. The concept of how casks would behave 

4 under seismic events is a concept that could have 

5 raised from the beginning. But it's only when the 

6 Board explicitly admitted that issue in December, 

7 which we argued against on the grounds that it was 

8 untimely, only when you admitted that contention 

9 did we suddenly have an issue that we had to 

10 address in testimony and evidence. And I think 

11 we've acted responsibly in trying to get you the 

12 evidence and the report and the testimony of 

13 witnesses as promptly as we could from that time 

14 forward.  

15 JUDGE FARRAR: Mr. Gaukler.  

16 MR. GAUKLER: Yes.  

17 JUDGE FARRAR: Thank you, Mr. Turk.  

18 MR. TURK: Thank you.  

19 MR. GAUKLER: I'd like to add several 

20 points, Your Honor. I think there's two issues 

21 here. The first one really is the admissibility of 

22 the report in and of itself, wholly or in part, the 

23 time issues, et cetera. And I think on that, the 

24 NRC Rules of Procedure are quite clear. 243(c) 

25 says -
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1 JUDGE FARRAR: Wait.  

2 MR. GAUKLER: 2.743(c).  

3 JUDGE FARRAR: Go ahead.  

4 MR. GAUKLER: Says that "only relevant 

5 material and reliable evidence which is not unduly 

6 repetitious will be admitted." Here I think quite 

7 clearly the material is relevant and material to 

8 the issues that are before this Board. You've 

9 heard the testimony of Dr. Luk. We believe that 

10 the evidence is reliable, and the State is entitled 

11 to obviously cross-examine Dr. Luk with respect to 

12 the reliability of the evidence.  

13 JUDGE FARRAR: Although, would it not be 

14 material if the only issue in front of us, going 

15 back to my concepts I stated at the beginning, is 

16 how good is the Applicant's -- the Applicant's have 

17 been in a position of saying, don't worry about 

18 what the Staff did, just look at what we did. Now 

19 you're saying look at what we did, and by the way, 

20 here's some neat stuff the Staff did, look at that, 

21 too.  

22 MR. GAUKLER: The important thing will 

23 be the decision of this Board and the decision of 

24 the Commission. The administrative record will be 

25 comprised of the licensing basis of the Staff and 
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1 what the Applicant submitted as it is supplemented 

2 in this hearing. And in this hearing, you may -

3 the parties may supplement the record or actually 

4 basically produce additional evidence. It is most 

5 clearly seen, for example, with respect to the 

6 cases involving the final Environmental Impact 

7 Statement -

8 JUDGE FARRAR: But I've always viewed 

9 those as different notes. In other words, the 

10 impact statement is by law ours and then the 

11 Commission's where safety has been -- and, in fact, 

12 with regard to Environmental Impact Statements, 

13 what's at issue is the Staff's work, to some 

14 extent, whereas in safety, all this theory and 

15 issue is the Applicant's work.  

16 MR. GAUKLER: But in both instances the 

17 final decision is that of the Licensing Board and 

18 the Commission, and in both instances, the 

19 Licensing Board is free to supplement the record 

20 beyond that which is provided for in the license 

21 application with respect to health and safety 

22 issues or beyond that which is provided in the FEIS 

23 with respect to environmental issues.  

24 JUDGE FARRAR: Let's focus on this 

25 issue, Mr. Gaukler. Suppose at the end of the 
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1 hearing, we said -- and let me again speak 

2 colloquially and no insult meant to your witnesses, 

3 one of them whom just walked in the room. If we 

4 were to say at the end of the case, boy, the 

5 Applicant's stuff was no good. You know, they 

6 never -- you know, that was scientifically 

7 deficient, but we have in front of us Dr. Luk's 

8 work and if we were to say, you know, that does a 

9 good job, would you say you could get a license on 

10 that basis? The Staff would have sent you home if 

11 they believed that. But our role is different from 

12 the Staff, so we could give you a license based on 

13 Dr. Luk's report even if we rejected Dr. Soler's 

14 report.  

15 MR. GAULKLER: Yes, that's correct, Your 

16 Honor. That would be the evidence of the 

17 administrative record, which would be subject to 

18 review by the Commission and then by the Court of 

19 Appeals. The same way, just by analogy, if you 

20 found something the Staff had done in the FEIS that 

21 was insufficient, but some party supplemented the 

22 record in the hearing, that also would go up the 

23 chain of review to the Commission and to the Court 

24 of Appeals, and the record would be both the 

25 official FEIS as developed by the Staff, plus the 
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1 evidence submitted with respect to the hearing.  

2 The same thing applies here with respect 

3 to health and safety issues. The license 

4 application and the Staff's review can be 

5 supplemented by evidence in the record. The 

6 issue -- the only difference is that in the one 

7 case -- it's not the SER that is the subject here 

8 to dispute. In other words, they can't say the NRC 

9 Staff, SER is inadequate because they didn't have 

10 the Luk report and handle the issue. That would 

11 not be an issue they could raise in that case, in 

12 accordance with the line of cases that Your Honor 

13 just cited. So I don't think that line is relevant 

14 to the issue as to what extent the evidence in the 

15 record -- evidentiary record can supplemented to 

16 support a decision by this Board and by the 

17 Commission, either whether it's in health and 

18 safety issues or in environmental issues.  

19 JUDGE FARRAR: Thank you, Mr. Gaukler.  

20 Ms. Nakahara.  

21 MS. NAKAHARA: Thank you, Your Honor.  

22 The first thing contrary to 

23 Mr. Gaukler's opinion, I don't believe you can 

24 bifurcate the timeliness issue with the 

25 admissibility issue. It's the State's position 
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1 because of lack of timeliness and the purpose of 

2, this document, which contrary to Mr. Turk's 

3 representation, Mr. Guttman did say it was to -

4 his idea was to develop a site specific analysis 

5 for the benefit of the State. The State is 

6 intervenor in this process and has raised 

7 litigation issues with respect to seismic issues.  

8 JUDGE FARRAR: Are you saying, in 

9 essence, that an issue of this complexity, a 

10 document that comes in on March 31st for an April 

11 hearing is almost by definition too late? 

12 MS. NAKAHARA: No. A document in which 

13 -- at the risk I'm going to be reprimanded by 

14 co-counsel here.  

15 JUDGE FARRAR: I mean -

16 MS. NAKAHARA: I would distinguish 

17 between -

18 JUDGE FARRAR: That was a serious 

19 question.  

20 MS. NAKAHARA: No, I understand.  

21 JUDGE FARRAR: Take a moment and talk to 

22 each other, if you want. I mean this is a serious 

23 matter and that's a serious question.  

24 (A discussion was held off the record.) 

25 JUDGE FARRAR: Go ahead.  
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1 MS. NAKAHARA: A qualified no. That in 

2 this instance, yes, a report that's filed on March 

3 31st is too late.  

4 As I was going to distinguish, this is 

5 different than an analysis that PFS submitted 

6 because PFS's analysis of the beyond design-basis 

7 report essentially relied on the same model, the 

8 same concepts that we've had an opportunity to 

9 probe in discovery.  

10 JUDGE FARRAR: Let me interrupt you.  

11 Mr. Gaukler, Mr. Turk, suppose on April 1st, the 

12 State had filed a motion saying, wait a minute, we 

13 just got this document, let's put off the hearing 

14 four months? 

15 MR. TURK: I would have supported a 

16 one-month extension if the State had shown reason 

17 to need it. I would point out that -- one month, 

18 not four months. But I would point out that they 

19 had the report March 8th with respect to the 

20 2,000-return period. And even with respect to the 

21 10,000-return period, there was just two additional 

22 cases that were modeled in the March 31 report.  

23 And that had to do with using a factor of 

24 coefficient of .8. The March 8th report did study 

25 the Pacoima Dam and 10,000-year return period 
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1 earthquakes. So I would use the .2 -- I'm sorry 

2 use the .2 coefficient of friction between the cask 

3 and the pad which maximize sliding but didn't 

4 maximize tipover.  

5 JUDGE FARRAR: So for practical 

6 purposes, in your mind, it was the March 8th 

7 report? 

8 MR. TURK: They had March 8th. And, you 

9 know, as I think about it, Your Honor, I have to 

10 ask the witness one additional question.  

11 JUDGE FARRAR: We're on Ms. Nakahara's 

12 time right now. I don't want to interrupt.  

13 Mr. Gaukler.  

14 MR. GAUKLER: I would agree with 

15 Mr. Turk. The March 8th report sets forth the 

16 methodology that was used in the report. The only 

17 difference was the running of two additional cases 

18 with respect to the 10,000-year earthquake and the 

19 Pacoima Dam earthquake. And so I think that we 

20 would have argued that, that the State had enough 

21 time to prepare for the hearing. They didn't show 

22 any response in their testimony filed April 1 that 

23 they were addressing the March 8th report in terms 

24 of what they did have available for three weeks 

25 prior to that point in time. And so we would have 
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1 argued that the State had sufficient time to 

2 prepare and to the extent they needed a deposition, 

3 which is what they had, there would be time for 

4 that, as well.  

5 JUDGE FARRAR: Ms. Nakahara, go ahead.  

6 MS. NAKAHARA: Your Honor, we received 

7 the March 8th report with representation that it 

8 was going to be revised. In addition, that Dr. Luk 

9 was going out of town, would be out of the country 

10 starting March 10th, would not return until March 

11 20th. Given that the report was going to be 

12 revised, we did not request our experts -- I know, 

13 budget isn't a litigation concern, but it's a 

14 reality for us -- to ask our experts to review the 

15 report until we have the final report.  

16 With respect to a moving target -

17 JUDGE FARRAR: Let me interject there.  

18 I think given what the Staff has said today, 

19 there's no reason why you can't -- why you cannot 

20 point to budget concerns, also. So that's all 

21 right.  

22 MS. NAKAHARA: Thank you, Your Honor.  

23 With respect to a moving target, the 

24 State is well aware of this entire process as a 

25 moving target. This contention represents our 
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1 growing awareness of how the licensing procedure 

2 moves. As Mr. Turk alluded to, we filed Contention 

3 QQ May of 2001. Based on revised reports submitted 

4 by the Applicant, we filed an amendment to QQ on 

5 June 19th, 2001, and based on again -- yet again 

6 revised reports, we filed an amendment to QQ on 

7 August 23rd 2001.  

8 Similarly, with respect to the seismic 

9 exemption portion of this contention, which has 

10 been referred to as Part B, L Part B, we initially 

11 filed, I believe May of 2000, we were told we were 

12 too early, we subsequently filed again after -- I 

13 can't remember the dates. But we subsequently 

14 filed three times until the Board admitted the 

15 contention.  

16 This is not the same nature of a moving 

17 target as an Applicant revising its reports in 

18 response to the Staff's request. In this case, the 

19 moving target arose as an attempt to satisfy the 

20 State's -- or to nullify the State's concerns that 

21 it's raised with respect to this contention. And 

22 it seems unfair that the State can attack the 

23 Staff's work with a reasonable amount of discovery 

24 period, but the Staff can rely on it.  

25 And I'd like to point out that the 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.cor n



6900 

1 reason we're in this predicament is in part because 

2 of how QQ was formulated and the State's agreement, 

3 although it's not in our interest to move this 

4 proceeding forward, that we didn't want to appear 

5 as a obstructionist, and we agreed to go through an 

6 abbreviated QQ process. And as you heard, as we 

7 argued our motions in limine, we feel we've already 

8 been penalized by that agreement, and this is yet 

9 another example of a potential to penalize the 

10 State in its opportunity to put on its case.  

11 And the final thing I'd like to say is 

12 although we were given the opportunity to depose 

13 Dr. Luk -- and we do appreciate the Board's 

14 willingness to grant us the deposition, it did 

15 occur Saturday and our experts have not had time to 

16 consider what Dr. Luk -- the information that 

17 Dr. Luk provided in that deposition. And to 

18 consider it in the context of his report, in 

19 particular to assist me today with my 

20 cross-examination.  

21 And that's all I have. Thank you, Your 

22 Honor.  

23 MR. TURK: May I say a little bit more 

24 about the discovery period that led up to where we 

25 are today? 
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