
Private Fuel Storage, LLC 

P.O. Box C4010, La Crosse, WI 54602-4010 

John D. Parkyn, Chairman of the Board 

July 27, 2000 

U.S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Washington, D.C. 20555-0001 

LICENSE APPLICATION AMENDMENT No. 15 
DOCKET NO. 72-22/TAC NO. L22462 
PRIVATE FUEL STORAGE FACILITY 
PRIVATE FUEL STORAGE L.L.C.  

This letter submits Amendment No. 15 to the Private Fuel Storage Facility (PFSF) License 
Application (LA). This amendment updates the PFSF Safety Analysis Report (SAR) and 
Environmental Report (ER) to incorporate several clarifications discussed in a phone call between 
the NRC, CNWRA and Stone & Webster dated July 21, 2000. The discussion involved: a) the 
potential for tipping of the storage cask transporter when it is carrying a cask and is postulated to 
be impacted by the worst case design basis tornado-driven missile; b) the effects of calculated 
settlement of the Canister Transfer Building on this building's structural integrity; and c) other 
text clarifications in the SAR and ER.  

If you have any questions regarding this submittal, please contact me at 608-787-1236 or Mr. J.  
L. Donnell, Project Director, at 303-741-7009.  

Sincerely, 

/ Jophn D. Parkyn, Chairman 
Private Fuel Storage L.L.C.  

JDP:JRJ 
Enclosure 

~ rss liQb/



PREFACE

PRIVATE FUEL STORAGE FACILITY 

LICENSE APPLICATION 

AMENDMENT 15 

Enclosed are the following revisions to the Private Fuel Storage Facility License 

Application documents: 

Safety Analysis Report - Revision 15 

Environmental Report- Revision 10
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Soil interpretations prepared by USDA (undated) indicate that the permeability of a silt 

soil in Skull Valley ranges from 0.2 to 0.6 inches/hr. The average groundwater rate of 

flow was estimated to be approximately 2.8 x 10-3 to 8.5 x 10-3 gallons/day/sq ft.  

The source of groundwater flow at the site is mainly derived from precipitation that falls 

at the higher elevations of the Stansbury Mountains. As a result of the low permeability 

deposits and high evapotranspiration at the site, rainfall at the site is unlikely to 

contribute to groundwater flow.  

Water needs during construction (9,300 gallons/day) and operation (1,800 gallons/day) 

of the PFSF are modest. During operation, it will be similar to a light industrial facility 

with a 24-hour a day contingent of security personnel. Highest water demand is 

associated with the larger daytime work-force as well as operation of a concrete 

batching plant during initial construction. It is anticipated that surface storage tanks 

would be erected for potable water, emergency fire water, and for the concrete batching 

plant, as it is unlikely that water wells drilled into the main valley aquifer would yield 

adequate quantities of water for these purposes on demand. Several wells on the site 

may be required to meet the demand. Localized drawdown of the valley aquifer would 

occur in the vicinity of the wells, the extent of which can not be determined until the 

wells are drilled, developed, and pump-tested, but which would not extend beyond the 

site boundary.  

Based on initial testing of the onsite monitoring well, it has been determined that 

operation of the PFSF water well will have no measurable off-site effects on existing 

groundwater quality or levels (SWEC, 1999b).
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2.5.3 Contaminant Transport Analysis 

The nature and form of the material stored (spent fuel assemblies in sealed metal 

canisters) and the method of storage (dry casks) preclude the possibility of a liquid 

contaminant spill. Discussion of potential contamination of groundwater is not 

applicable since the depth to groundwater at the site is substantially removed from any 

activity at the site finished grade.
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2.6.1.5 Facility Plot Plan and Geologic Investigations 

Figure 2.6-2 is a plot plan showing the locations of the major structures of the PFSF, the 

locations of the 1996 geotechnical borings and geophysical survey lines, and the location 

of foundation -profiles through the pad emplacement area. Plate 1 of Geomatnx 

Consultants, Inc. (1999a), indicates the locations of both the 1996 and 1998 

investigations, exclusive of the geotechnical borings for the Canister Transfer Building.  

Figure 2.6-18 shows the locations of the geotechnical borings that were drilled in the 

vicinity of the Canister Transfer Building in 1998, along with the locations of the CTB 

foundation profiles.  

Geotechnical boring programs were conducted in 1996 and 1998. The borings drilled 

in October 1996 were located in the pad emplacement area and along the access road 

corridor, as shown in Figure 2.6-2. The borings drilled in October and December of 

1998 were located in the Canister Transfer Building area, as shown in Figure 2.6-18.  

The soil samples obtained from these borings were sent to the Stone & Webster 

Geotechnical Laboratory in Boston for testing. The results of the boring programs and 

laboratory testing are found in Appendix 2A.  

In April 1999, ConeTec, Inc performed cone penetration tests (CPT) and dilatometer 

tests (DMT) in the pad emplacement area and the Canister Transfer Building area. The 

locations of these CPTs and DMTs are presented in Figure 2.6-19. The results from 

this subsurface investigation are presented in ConeTec (1999). The primary goal of this 

investigation was to develop profiles of the relative strength and compressibility of the 

soils within the depth interval of 10 ft to -25 ft in the pad emplacement area. As stated 

in ConeTec (1999), the other interpretations are presented only as a guide for 

geotechnical use and should be carefully scrutinized for consideration in any 

geotechnical design.
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This program included performing 37 cone penetration tests (CPT) to develop 

continuous profiles of the strength of the soils in the upper layer (from the surface down 

to -25 ft) within the pad emplacement area and 2 under the CTB. Sixteen of these 

were performed using a seismic CPT to measure down-hole P and S-wave velocities, 

and the two CPTs performed in the CTB included resistivity measurements. The cone 

penetration testing program also included performing dilatometer tests (DMT) to 

develop profiles of the variation of compressibility of the in situ soils. These were 

located, primarily, in areas where the tip resistance profiles from the CPT tests 

indicated that the in situ soils had the lowest strengths and the highest 

compressibilities.  

Phase I of this program included performing 36 CPTs, located on a grid pattern of -300 

ft within the entire pad emplacement area. This layout provided nine CPTs in each of 

the four quadrants of the pad emplacement area. Several of these CPTs were located 

in close proximity to the borings that were drilled previously at the site, permitting 

correlations between the previous boring and laboratory data to be utilized in the 

interpretation of the CPT and DMT data. Additional CPTs and DMTs were performed in 

the vicinity of Borings CTB-4, CTB-5(OW), and C-1, to obtain data for correlating the 

CPT data with the laboratory testing that was performed on samples from these 

borings, as well.  

The results of the Phase 1 CPTs included measuring continuous profiles of tip 

resistance and sleeve friction stress, which were used to identify the extent and 

thickness of the lower blow count soils within the upper layer. The plots of corrected tip 

resistance, Qt, vs depth, presented in Appendix E of ConeTec (1999), document the 

relative strength and compressibility of the soils within the profile. The results are 

consistent with the results of the borings that were drilled previously at the site; i.e., at 

increases from grade to a depth of about 15 to 17 ft. Below this depth, it drops slightly
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and 6 miles southeast several wells flow at the surface (elevation 4,605 ft). A well at the 

Tekoi Rocket Engine Test Facility about 3 miles south of the site was drilled to 400 ft and 

has static water at 80 ft below ground surface (elevation about 4,480 ft). All the above

mentioned wells were completed in unconsolidated materials without drilling into the 

bedrock. The-locations of all wells within 5 miles of the PFSF are identified in Figure 2.5

1. These data suggest that the main aquifer in the central part of Skull Valley is confined 

or semi-confined and occurs mainly within the fine-grained Tertiary Salt Lake Group 

deposits. These sediments interfinger with coarse-grained alluvial fan material along the 

toe of the fan and may create confined conditions where they overlap the fan deposits.  

The fan deposits are the main recharge zone for the valley aquifers and the main source 

for domestic water wells in the valley. The aquifer in the fans is unconfined for the most 

part, but becomes confined and under artesian conditions downslope where the lake and 

basinal deposits onlap the fan at depth. Water wells drilled near the lower edge of the 

fan, such as at the Rocket Engine Test Facility, may penetrate several hundred feet of 

sediments before encountering a coarse alluvial fan layer. Since the coarse layer is 

under artesian pressure, the level of water in the well will rise upward to the static 

condition or may flow at the surface, such as occurs just south of the Reservation.  

Groundwater levels at the site appear to closely correlate with levels in the main valley 

aquifer. They do not appear to be affected by proximity to the alluvial fan. At this time it 

is believed an adequate quantity of suitable quality water can be developed within the site 

area for the PFSF needs. Specific properties of aquifer materials are unknown at this 

time. As discussed in ER Sections 4.5.5 - 4.5.7, based on initial testing of the site 

monitoring well, it is believed that groundwater withdrawals at the PFSF site would have 

no measurable impact on off-site wells, either up-gradient or down-gradient (SWEC, 

1999b). Surface soil at the site has a permeability of 0.2 to 0.6 inch/hr, whereas the soil 

on the alluvial fan has a permeability of 6 to 20 inches/hr (USDA, unpub. data). As 

discussed in ER Section 4.5.5, it is estimated that the average withdrawal rate from the 

well over a 42 year period will be approximately 1,720 gallons per day (1.2 gpm).
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Groundwater quality in the area is variable, with the best quality associated with wells 

developed in the alluvial fans near the Stansbury Mountains. In general, water quality is 

lower in the valley bottom, but it is suitable for irrigation or stock watering without 

treatment. The main dissolved ions are sodium and chloride (Hood and Waddell, 1968).  

There is also a tendency for the quality to be lower farther north, down-valley, towards the 

Great Salt Lake, although there are exceptions to this trend. Total dissolved solids range 

from 1,600 to 7,900 mg/I at the northem end of the valley (Arabasz et al., 1987, App. F).  

Most sources of water in the valley are high in calcium and would be classified as very 

hard. Aquifer transmissivities range from 500 to 30,000 sq ft/day with an average for 

Skull Valley estimated at 5,000 sq ft/day (Arabasz et al., 1987, App. F).  

2.6.1.10 Geophysical Surveys 

Results of seismic refraction and reflection surveys performed at the site in 1996 are 

found in Appendix 2B. Engineering properties of site materials based on the geophysical 

investigations are discussed in Section 2.6.1.11. The results of 1998 geophysical surveys 

(seismic reflection, gravity, and magnetic) are discussed in Geomatrix Consultants, Inc.  

(1 999a) and Bay Geophysical Associates (1999). Seismic cone penetration tests were 

performed at the locations designated as USEIS CP'" on Figure 2.6-19. The purpose of 

these tests was to measure down-hole P and S-wave velocities. The results of these 

tests are presented in Appendix C of ConeTec, 1999), and the average velocities vs 

depth are shown in Figure 2.6-28.  

Shear wave velocities of soils are dependent on the effective stress, void ratio, and for 

clays, the plasticity index and overconsolidation ratio of the soils. If all of these 

parameters were the same, it would be expected that the shear wave velocities would 

increase with increasing depth in the profile. The apparent leveling off of the shear
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LOAD COMBINATION DISPLACEMENT 

Case IliA 40% N-S, -100% Vertical, 40% E-W. 0.1 inches 

Case IIIB 40% N-S, -40% Vertical, 100% E-W. 0.4 inches 

Case IIIC 100% N-S, -40% Vertical, 40% E-W. 0.4 inches 

The estimated relative displacement of the cask storage pads ranges from -0.1 inches 

to 0.4 inches. Because there are no connections between the pads or between the 

pads and other structures, displacements of this magnitude, were they to occur, would 

not adversely impact the performance of the cask storage pads. There are several 

conservative assumptions that were made in determining these values and, therefore, 

the estimated displacements represent upper-bound values.  

The soils in the layer that are assumed to be cohesionless (the one -10 ft below the 

pads) are clayey silts and silts, with some sandy silt. To be conservative in this 

analysis, these soils are assumed to have a friction angle of 30°. However, the results 

of the cone penetration testing (Appendices D & F of ConeTec, 1999) indicate that 

these soils have ý values that generally exceed 35 to 40*. These high friction angles 

likely are the manifestation of the cementation that was observed in many of the 

specimens obtained in split-barrel sampling and in the undisturbed tubes that were 

obtained for testing in the laboratory. Possible cementation of these soils is also 

ignored in this analysis, adding to the conservatism.  

In addition, this analysis postulates that cohesionless soils exist directly at the base of 

the pads. In reality, the surface of these soils is 10 ft or more below the pads, and it is 

not likely to be continuous, as the soils in this layer are intermixed. For the pads to
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slide, a surface of sliding must be established between the horizontal surface of the 
"cohesionless" layer at a depth of at least 10 ft below the pads, through the overlying 

clayey layer, and daylighting at grade. As shown in the analysis preceding this section, 

the overlying clayey layer is strong enough to resist sliding due to the earthquake 

forces. The contribution of the shear strength of the soils along this failure plane rising 

from the horizontal surface of the "cohesionless" layer at a depth of at least 10 ft to the 

resistance to sliding is ignored in the simplified model used to estimate the relative 

displacement, further adding to the conservatism.  

These analyses also conservatively ignore the presence of the soil cement under and 

adjacent to the cask storage pads. As shown above, this soil cement can easily be 

designed to provide all of the sliding resistance necessary to provide an adequate 

factor of safety, considering only the passive resistance acting on the sides of the pads, 

without relying on friction or cohesion along the base of the pads. Adding friction and 

cohesion along the base of the pads will increase the factor of safety against sliding.  

2.6.1.12.2 Stability and Settlement Analyses--Canister Transfer Building 

Stability and settlement analyses of the Canister Transfer Building were performed to 

confirm the adequacy of the structure and its foundation. Calculation 05996.02-G(B)

13 (SWEC, 2000c) evaluated the stability of the Canister Transfer Building and 

determined it is stable from overturning and/or sliding under the prescribed lateral load 

conditions. Calculation 05996.02-G(C)-14 (SWEC, 1998) evaluated the soil 

settlements due to static load conditions and found the resulting building settlements 

to be uniform and small and to have little effect on the structure. Calculation 

05996.02-G(B)-1 I (SWEC, 2000d) evaluated the soil settlements due to dynamic load 

conditions and also found the resulting building settlements to be small and to have 

little effect on the structure. In summary, the stability and settlement analyses of the
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Canister Transfer Building indicates that the building is stable and will retain its 

structural integrity and the performance of the structure will not be adversely affected.  

Chapter 4 describes the structural analyses of the Canister Transfer Building. The 

analyses used a finite element model approach and considered the effects of soil

structure interaction. The structural analyses take into account the flexibility of the soil 

underlying the building by the use of finite elements with the stiffness properties of the 

soil. Non-uniform elastic deformation of the soil, which results in bending moments 

and shear forces in the base mat are accounted for. This analysis is performed in 

Calculation 0599602-SC-6 (SWEC, 1998a). Induced stresses resulting from these 

non-uniform displacements were accommodated in the design of the structure.  

The Canister Transfer Building is a large and massive building consisting of exterior 

reinforced concrete walls 2'-0" thick, a reinforced concrete roof 1'-0" thick, and a solid
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4.7.1 Canister Transfer Building 

The Canister Transfer Building is provided for physical protection and shielding of the 

canisters during transfer from the transportation cask to the storage cask. The Canister 

Transfer Building consists of the shipping cask loading/unloading bays, canister transfer 

cells, a 200 ton overhead bridge crane, a 150 ton semi-gantry crane, a low level waste 

storage room, and personnel offices/restroom areas.  

The design of the Canister Transfer Building has been performed for critical areas of 

the structure for the most severe load combinations. Details of the analysis and design 

are summarized in Section 4.7.1.5.3 Loads provided by the crane vendor have been 

incorporated in the design and will be verified during the detailed design phase of the 

project.  

No floor drains are located in the Canister Transfer Building to preclude the possibility 

of contamination entering the septic system. Floor sumps located in the center of each 

shipping cask load/unload bay, described in Section 4.3.8.1, will collect water from rain 

and snow that may run off onto the floor from a spent fuel shipment, since the floors are 

sloped towards the sumps. Collected water will be sampled to ensure no contamination 

is present prior to removal.  

4.7.1.1 Design Specifications 

The building will be designed in accordance with the Principal Design Criteria contained 

in Chapter 3. The Canister Transfer Building is a massive reinforced concrete structure 

with thick walls provided for tornado-generated missile protection and radiation 

shielding. The building will be designed in accordance with the provisions of ACI-349 

(Reference 15).
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4.7.1.2 Plans and Sections 

The Canister Transfer Building is shown in Figure 4.7-1.  

4.7.1.3 Function 

The function of the Canister Transfer Building is to assist in the canister transfer 

operations at the PFSF. A description of the canister transfer operations is contained in 

Chapter 5.  

Canister Transfer Building functions include: 

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

"* Provide weather and tornado proof protection for performing the canister 

transfer operations.  

"* Provide the support structure for the single failure-proof cranes required for 

the transfer operations.  

"* Provide radiological shielding during the transfer operation.  

"* Store potential low-level radioactive waste from health physics surveys.  

"* Provide storage and laydown space for transfer and shipping equipment.  

"* Provide a staging area for storage casks.  

4.7.1.4 Components 

The major components that comprise the Canister Transfer Building are the cask 

loading/unloading bays, three canister transfer cells, the 200 ton overhead bridge 

crane, the 150 ton semi-gantry crane, crane runway girders and their supports, cask 

transporter bay, tornado-missile barriers, low level waste storage room, radiation shield
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walls and doors, equipment lay-down areas, storage cask delivery and staging platform, 

mechanical and electrical equipment areas, and personnel offices and restroom areas.  

4.7.1.4.1 Seismic Support Struts 

The seismic support struts are rigid strut assemblies that secure the shipping and 

transfer casks to the Canister Transfer Building columns during transfer operations.  

The struts ensure that the casks will remain stable and will not topple in the event of an 

earthquake. The struts are designed to resist the horizontal forces due to the seismic 

accelerations developed in the seismic analysis of the building (Reference 62). The 

casks do not require seismic restraint in the vertical direction since the upward seismic 

forces are less than the deadweight of the casks.  

The struts are connected to the shipping cask after it is moved into the transfer cell.  

Struts are also attached to the transfer cask when it is placed on top of the shipping 

cask or storage cask, prior to disconnecting the transfer cask from the crane. Each 

cask utilizes two struts, vertically positioned near the cask center of gravity, that provide 

lateral restraint in two orthogonal directions. Figure 4.7-7 is a schematic diagram of the 

support struts.  

The support struts are procured as standard sway strut assemblies that conform to 

ASME Ill, NF requirements for Class 2 nuclear grade supports. The struts consist of a 

rigid tubular body with threaded eye rods on both ends. Each strut is pinned to a 

bracket that is secured to the cask and to the building columns. At the building 

columns, the brackets are welded to steel plate secured to the column with anchor 

rods.  

4.7.1.5 Design Bases and Safety Assurance 

The Canister Transfer Building is classified as being Important to Safety to provide the 

safety assurance commensurate with canister transfer activities. The design bases for 

the Canister Transfer Building are described in Chapter 3.  
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4.7.1.5.1 Structural Design 

The building structure has been analyzed and critical areas have been designed for the 

critical loads cases. A design evaluation determined the worst loading case and areas 

of the structure. The rationale for selection of the worst loading case for the evaluation 

is provided below: 

The load combinations for reinforced concrete design of the Canister Transfer Building, 

given in Section 3.2.11.4.1 are as follows: 

a.) Uc > 1.4 D + 1.7 L 

b.) Uc> 1.4 D + 1.7 L+ 1.7 H 

c.) Uc > 0.75(1.4 D + 1.7 L + 1.7 H + 1.7 T) 

d.) Uc> 0.75 (1.4 D + 1.7 L + 1.7 H + 1.7 T + 1.7 W) 

e.) Uc>D+L+H+T+E 

f.) Uc>D+L+H+T+A 

g.) Uc>D+L+H+T+Wt 

h.) Uc>D+L+H+T+F

K)j
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H. Lightning 

The Canister Transfer Building is approximately 77 feet tall and is a possible lightning 

target. A lightning Risk Assessment performed in accordance with NFPA 780 

determined that the Canister Transfer Building at the PFSF has a "moderate to severe 

risk factor." The risk assessment was based on the following criteria: 

"* The building houses the handling of hazardous materials 
"* The building construction consists of reinforced concrete w/ concrete roof 
"* The building extends more than 50 ft above adjacent structures or terrain 
"* The area topography is flat ground 
"• The building contains critical operating equipment 
"* The lightning frequency Isoceraunic level for the site location in Utah has 31 - 40 

mean annual number of days with thunderstorms 

Therefore the Canister Transfer Building will be designed with lightning protection 

features in accordance with NFPA 780. An air terminal lightning protection system will 

be installed on the building to protect the building from damage from a lightning strike.  

Air terminals will be erected on the ridge and perimeter of the upper roof and on the 

perimeter and interior of the lower roof areas. The air terminals will be interconnected 

to a main conductor cable that will provide a two-way path to ground for any of the 

terminals. The main conductor cable will be connected to down conductors that extend 

to ground rods around the perimeter of the building. All lightning protection materials 

will use NFPA 780 Class II materials since the building exceeds 75 ft in height. A 

lightning protection system as described above will ensure that lightning strikes will not 

prevent any SSCs that are important to safety from performing their safety function.  

4.7.1.5.2 Shielding Design 

The Canister Transfer Building is designed to provide radiological shielding during the 

transfer operations. A portion of the building is divided into canister transfer cells where 

the transfer operations are performed. The cells are surrounded by concrete shield 

walls that are designed to limit the radiation doses from the canister transfer operations 

to personnel outside of the cell to 2 mrem/hr, which is below the 5 mrem/hr dose level
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that establishes a "radiation area" per 10 CFR 20.1003. Large sliding doors for moving 

shipping and storage casks in and out of the cell are made of steel with a polyethylene 

(or similar) shield, as necessary, to minimize neutron doses. Personnel access 

openings into the cells are designed with a labyrinth of concrete to mitigate streaming of 

radiation. The walls and sliding doors of the canister transfer cells shall be seismically 

designed to withstand earthquake induced loads and remain in place following the 

PFSF design basis ground motion.  

A shielding analysis will be performed assuming canisters containing design basis fuel 

involved in canister transfer operations to determine transfer cell wall and cell door 

thickness requirements. The analysis will consider attenuation of the radiation doses 

through the shield walls and doors to locations outside the cell.  

4.7.1.5.3. Structural Analysis 

The design of the Canister Transfer Building included the conceptual drawings shown j ,K 

in the Figure 4.7-1 and design criteria identified in Chapter 3 and summarized in Table 

3.6-1. The methodology and reference standards identified for use in the building 

seismic analysis is described in Section 3.2.10. Load combinations for the building 

design are shown in Section 3.2.11.4.  

The first consideration in the design was the selection of the critical load combinations.  

It was judged that the critical load cases would be those including the ISFSI design 

basis ground motion, since the building is subjected to high seismic loads and relatively 

low (Zone 3) tornado loads. A seismic analysis of the structure was performed to 

determine the seismic loads for the building design, and to generate in-structure 

response spectra for the design of the overhead bridge crane and semi-gantry crane, 

both supported on the Canister Transfer Building walls. The seismic analysis was 

performed following the guidelines of ASCE-4 (Reference 20). To perform the analysis,
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Two critical load cases were considered. The first is that which produces the worst 

downward loading on the roof, and includes dead load, live load, and the vertical 

seismic load acting downward. The vertical seismic load is developed by applying as a 

static load the enveloped ZPA accelerations from the seismic analysis to the mass of 

the structure. Included in this load combination is 40% of the enveloped ZPA 

acceleration in each of the two horizontal (N-S and E-W) directions. This load 

combination governs the design of the roof, some of the walls, and portions of the base 

mat. The second load case was selected because it had the greatest overturning 

potential. It includes dead load, reduced live load, the enveloped E-W ZPA 

acceleration, 40% of the enveloped vertical ZPA acceleration upward, and 40% of the 

enveloped ZPA acceleration in the N-S direction. This load combination governs the 

design of portions of the base mat, crane support beams and some walls. Selected 

results of the analyses are presented in Figures 10 through 16. The finite element 

analysis, including the soil model and building model, is described in calculation SC-6 

(Reference 46).  

Results of the analysis were used to design the reinforcing steel for the concrete walls, 

slabs, beams and columns (pilasters). In general, the reinforcing required was not 

excessive. Highly stressed areas are in the roof slab, in the N-S walls where the roof 

beams intersect the wall, in the crane support beams, in the E-W shear walls, and in the 

corners of the base mat. The design of the reinforcing steel is described in calculation 

SC-7 (Reference 47).  

Mat Foundation Stability Analyses and Settlement 

In addition to the structural analyses described above, stability and settlement analyses 

of the Canister Transfer Building were also performed to confirm the adequacy of the 

structure and its foundation. Calculation 05996.02-G(B)-13 (Reference 48) evaluated 

the stability of the Canister Transfer Building and determined it is stable from 

overturning and/or sliding under the prescribed lateral load conditions. Calculation
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05996.02-G(C)-14 (Reference 49) evaluated the soil settlements due to static load 

conditions and found the resulting building settlements to be uniform and small and to 

have little effect on the structure. Calculation 05996.02-G(B)-11 (Reference 84) 

evaluated the soil settlements due to dynamic load conditions and also found the 

resulting building settlements to be small and to have little effect on the structure. In 

summary, the stability and settlement analyses of the Canister Transfer Building 

indicates that the building is stable and will retain its structural integrity and the 

performance of the structure will not be adversely affected.  

As part of the stability analyses, soil bearing capacity evaluations were performed for 

the mat founded on soils that were conservatively assigned average undrained shear 

strengths and effective-stress strength parameters applicable for the soils in the upper 

-25 to -30 ft layer at the site. The strengths of the underlying soil layers are much 

greater than are applicable for the upper layer; therefore, assuming that they have the 

same strengths provides a conservative, lower-bound assessment of their stability. See 

Section 2.6.1.11 for a detailed discussion of the static and dynamic strengths of the 

soils underlying the site and Section 2.6.1.12.2 for a detailed discussion of the stability 

analyses of the Canister Transfer Building.  

Several load cases were considered in the stability analyses, which consisted of 

combinations of vertical static, vertical seismic in upward and downward directions, and 

horizontal seismic in E-W and N-S directions. Loads developed in Calculation SC-5 

(Reference 44) were used in these analyses. As in the structural analyses discussed 

earlier, seismic loads used were based on 100% of the enveloped ZPA acceleration in 

one direction, combined with 40% of the enveloped ZPA accelerations in each of the 

other two directions. Minimum factors of safety of 3.0 for the static load case and 1.1 

for the seismic load cases are required against a bearing capacity failure of the 

foundation in soil.  

Tables 2.6-9 and 2.6-10 present the results of the bearing capacity analyses of the
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Canister Transfer Building. Table 2.6-9 indicates that the factor of safety for the static 

load case is greater than 11, which exceeds the minimum required factor of safety of 

3.0 by a wide margin. Table 2.6-10 presents the results of the dynamic bearing capacity 

analyses. It indicates that Load Case IIIB, the load combination of full static, 40% 

horizontal seismic in N-W direction, 40% seismic uplift, and 100% horizontal seismic in 

E-W, is the most critical load case. This load case results in an actual soil bearing 

pressure of 3.3 kips per square foot (ksf), compared with an ultimate bearing capacity of 

9.9 ksf. The resulting factor of safety against a bearing capacity failure for this load 

case is 3, compared with the minimum allowable factor of safety for seismic loading 

cases of 1.1. Therefore, there is an adequate factor of safety against a bearing 

capacity failure due to static and dynamic loads.  

The sliding stability of the Canister Transfer Building is discussed in detail in Section 

2.6.1.12.2. The Canister Transfer Building will be founded on clayey soils that have an 

adequate amount of cohesion to resist sliding due to the dynamic forces from the 

design basis ground motion. A 1-ft deep key will be constructed around the perimeter 

of the mat to ensure that the full shear strength of the clayey soils is engaged to resist 

sliding of the structure due to loads from the design basis ground motion. As shown in 

Figures 2.6-21 through 2.6-23, however, some of the soils underlying the building may 

be cohesionless within the depth zone of about 10 to 20 ft, especially near the southern 

portion of the building. Analyses were performed to address the possibility that sliding 

may occur along a deeper slip plane at the clayey soil/sandy soil interface as a result of 

the earthquake forces. These analyses indicate that the factor of safety against sliding 

along the top of this layer is >1.1 for Load Cases IliA and IIIC and they illustrate that it 

is -1.1 for Load Case IIIB.  

These analyses include several conservative assumptions. They are based on static 

strengths of the silty clay block under the Canister Transfer Building mat, even though 

experimental results indicate that the strength of cohesive soils increases as the rate of
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loading increases. For rates of strain applicable for the cyclic loading due to the design 

basis ground motion, for most practical cases, one can assume that cdy.mic - 1.5 x 

Ct,,. In addition, the silty sand/sandy silt layer is not continuous under the Canister 

Transfer Building mat, and this analysis neglects cementation of these soils that was 

observed in the samples obtained in the borings. Therefore, sliding is not expected to 

occur along the surface of the cohesionless soils underlying the Canister Transfer 

Building.  

An additional analysis of sliding was performed to define the upper bound of potential 

movement that might occur due to the earthquake. In this analysis it was postulated 

that the cohesionless soils extend above the depth of about 10 ft and the structure is 

founded directly on the cohesionless materials. This analysis conservatively assumed 

that ý = 350 and c = 0 for these soils. Because of the magnitude of the dynamic forces 

resulting from the soil-structure interaction analyses, the factor of safety against sliding 

of this building would be less than 1 if it were founded on cohesionless soils. Where 

the factor of safety against sliding is less than 1, the displacements the building may 

experience were calculated using the method proposed by Newmark (1965) for 

estimating displacements of dams and embankments during earthquakes.  

In these analyses, several conservative assumptions were made, and even with this 

high level of conservatism, the estimated relative displacement of the building ranged 

from 0.5 inches to 1.2 inches. Motions of this magnitude, occurring at the depth of the 

silty sand/sandy silt layer, would likely not even be evident at the ground surface. For 

the building to slide, a surface of sliding must be established between the horizontal 

sliding surface in the silty sand/sandy silt layer and through the overlying silty 

clay/clayey silt layer. In the simplified model used to estimate these displacements, the 

contribution of this surface of sliding through the overlying silty clay/clayey silt layer to 

the dynamic resistance to sliding motion is ignored, as is the passive resistance that 

would act on the embedded portion of the building foundation and the block of soil that
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is postulated to be moving with it. It is likely, moreover, that should such slippage occur 

within the cohesionless soils underlying the building, it would minimize the level of the 

accelerations that would be transmitted through the soil and into the structure. In this 

manner, these cohesionless soils would act as a built-in base shear isolation system.  

Any decrease in these accelerations as a result of this would decrease the inertial 

forces of the building, which would diminish the estimated displacements as well.  

Further, since there are no important-to-safety systems that would be severed or 

otherwise impacted by movements of this small amount as a result of the earthquake, 

such postulated, minute movements do not adversely affect the performance of the 

Canister Transfer Building.
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cask drop analysis for VSC-24 concurred that drops between 18 and 80 inches can be 

sustained with acceptable damage (i.e. without breaching the confinement boundary, 

preventing removal of fuel assemblies, causing a criticality accident, or causing a 

structural failure of the concrete cask so it can not maintain its shielding function).  

Based on the engineering judgment, drops from heights up to 18 inches are not 

considered to be a concern. Since the TranStor cask and basket are similar to the VSC

24 and designed for the same drop loads, no additional analysis is required." The 

TranStor canister is analyzed and shown to withstand a vertical deceleration of 50 g, 

analyzed to result from vertical end drop of a TranStor shipping cask onto its impact 

limiters (Reference 5). SNC has performed additional calculations which indicate that 

stresses in the various canister components remain within code allowables, and the 

canister and its internals would continue to perform their safety functions, for a vertical 

deceleration of 124 g (Reference 23).  

Cask Transporter Carrying a Storage Cask Loaded with Spent Fuel 

In addition to the cask analyses, the following evaluation is provided to quantify the 

effects of natural forces on the transporter loaded with a cask full of spent fuel 

assemblies to show that a loaded transporter will not tip or overturn.  

Information was reviewed from two track type cask transporters that have recently been 

supplied for similar casks to establish a basis for the cask transporter stability analysis, 

since the actual transporter to be used at the PFSF has not been determined. The 

transporters are manufactured by J&R Engineering and Lift Systems (References 72 

and 73). The following information was collected:
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Attribute 
Width of transporter 
Length of transporter 
Height of transporter (wI cask) 
Center of Gravity Height 
Weight of transporter (w/o cask)

J&R Engineering 
160 ton unit 

228 in.  
336 in.  
264 in.  
55 in.  

185,000 lbs.

Lift Systems 
180 ton unit 

228 in.  
297 in.  
271 in.  
66 in.  

160,000 lbs.

The transporter by Lift Systems will be used to evaluate the transporter stability since it 

has the same width, highest center of gravity, highest height, and lowest weight.  

The following information regarding the storage casks was obtained from the HI

STORM and TranStor SARs (References 2 and 3):

Attribute 
Height of storage cask 
Diameter of storage cask 
Center of Gravity Height 
Weight of loaded storage cask

HI-STORM 
231 in.  
133 in.  
123 in.  

355,575 lbs.

TranStor 
223 in.  
136 in.  
114 in.  

307,600 lbs.

The TranStor storage cask will be used in the transporter stability analysis since it has 

considerable less weight to resist overturning and approximately the same height and 

diameter.  

a. Stability of a Loaded Cask Transporter with Tornado Missile Impact 

The tornado-generated missile loading specified in Table 3.6-1 used for this analysis is 

a 3990 lb. automobile traveling at a horizontal velocity of 134 ft/sec. This missile will 

produce the highest momentum for tipping the loaded cask transporter. The tornado 

missile is assumed to strike the transporter in the worse case direction, which is against 

the side where the transporter has the least width i.e., resistance to tipover. In addition, 

the automobile is placed at the top of the transporter for maximum tipping potential and 

it is assumed the transporter will not slide. The transporter loading conditions are 

shown on Figure 8.2-1.
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It is also assumed that the transporter components will retain structural integrity during 

missile impact. In the event a component, such as the lift beam, fails, the cask will 

simply drop approximately 4" to the ground. The HI-STORM and TranStor storage 

casks are determined to be structurally sound for drops up to 11 inches and 18 inches 

respectively, as shown in Section 8.2.6.  

The event can be thought of as two separate events. The first event is the collision, 

during which some of the kinetic energy of the missile is transferred to the 

cask/transporter system (target). How much of the energy is imparted to the target 

depends upon the nature of the collision. Not all of the missile energy can be 

transferred to the target, since this would violate the law of conservation of momentum.  

The energy not transferred to the target remains as kinetic energy of the rebounding 

missile and/or inelastic strain energy during crushing of the missile.  

Two different types of collision will be considered. In Case 1, it will be assumed that all 

the momentum is transferred from the automobile to the transporter and some of the 

kinetic energy of the missile is transferred into tipping the transporter but the rest is lost 

in crushing the automobile, which has no velocity after impact. In Case 2, which 

assumes a perfectly elastic collision, no energy is lost and both momentum and kinetic 

energy are conserved during impact. Both cases were reviewed to determine which 

would cause the worst-case tipping.  

Case 1 - Inelastic Collision (automobile doesn't rebound after the impact) 

From the principles of conservation of momentum, the change in angular momentum of 

the missile due to the impact must equal the change in angular momentum of the 

loaded transporter. If the missile impact is applied at the top of the loaded transporter 

such that it pivots about a bottom corner point (P) then the angular momentum of the 

missile before impact relative to pivot point P is:
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Angular momentum of the missile = mm Vo H 

where: 

mm = mass of missile = 3990 lbs. / 386 in/sec2 = 10.34 lb-sec2/ in.  
Vo = initial velocity of missile = 134 fps = 1608 in/sec 
H = height of transporter = 271 inches 

Assuming all the angular momentum is imparted to the loaded transporter, the change 

in angular momentum of the loaded transporter about point P becomes: 

Angular momentum of the transporter = IpCOp 

where: 

Ip = mass moment of inertia of loaded transporter about pivot point P 
COP = angular velocity of the transporter after impact 

The mass moment of inertia of the cask about pivot point P is: 

p cask = mcs/12(3rc, 2 + hck 2) + mckdc csk 

where: 

mMAk = mass of cask = 307,600 lbs / 386 in/secF = 797 lb-sec2 I in.  
rc~k = radius of cask = 136 in./2 = 68 in.  
hc~sk = height of cask = 223 in.  
dcg csk = distance from cask center of gravity to pivot point P calculated 

from the cask center of gravity height raised 4" (118") and the 
horizontal distance from the center of gravity to pivot point P 
(taken as half the transporter width, 228 in. /2 = 114) or 
dog sk = [(118)2 + (114)2]112 = 164 in.  

Therefore, the cask mass moment of inertia about pivot point P is: 

p cask= 797/12 [3(68)2 + (223)1 + (797)(164)2 = 25.66 x 106 in.lb.sec2 

The mass moment of inertia of the transporter about pivot point P is (assume the 

transporter is a rectangular parallelepiped that represents the lower "track" portion of 

the transporter where most of the weight is located):
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IPxptr = mrptr/12 (hxptr2 + Wxptr2) + mxptr dcgxptj2

where:

mass of transporter = 160,000 lbs / 386 in/sec 2 = 415 lb-sec2/in.  
height of transporter for calculating center of gravity (assume 
twice the height of the center of gravity) = 66 in. x 2 = 132 in.  
overall width of transporter = 228 in.  
distance from transporter center of gravity to pivot point P 
calculated from the transporter center of gravity height (66") and 
the horizontal distance from the center of gravity to pivot point P 
(taken as half the transporter width, 228 in./2 = 114") or 
dcgxptr = [(66)2 + (114)2]112 = 132 in.

Therefore, the transporter mass moment of inertia about pivot point P is: 

I p = 415/12 (1322 + 2282) + (415)(132)2 = 9.63 x 106 in-lb-sec 2 

The total mass moment of inertia of the loaded transporter about pivot point P then is: 

Total lp = 25.66 x 106 + 9.63 x 106 = 35.29 x 106 in-lb.sec2 

Equating the two angular momentums, the angular velocity (cOp) of the loaded 
transporter about P following the impact is: 

CP = mm Vo H / lp = (10.34)(1608)(271) / (35.29x10 6) = 0.1277 rads/sec 

Case 2 - Elastic Collision (automobile rebounds after the impact) 

The impact is conservatively assumed to be totally elastic such that both momentum 

and energy are conserved during impact. The angular momentum and kinetic energy 

of the missile before and after the impact is:

Before impact: 

After impact:

Angular momentum of the missile = mm Vo H 
Kinetic energy of the missile = 0.5 mm V0

2 

Angular momentum of the missile = mm Vt H 
Kinetic energy of the missile = 0.5 mm Vf2

where:

SARCH8.doc

mxptr 

hxptr 

Wxptr 

dcg xptr



PRIVATE FUEL STORAGE FACILITY SAR CHAPTER 8 
SAFETY ANALYSIS REPORT REVISION 15 

PAGE 8.2-32h 

mm = mass of missile = 10.34 lb-sec2 / in.  
Vo = initial velocity of missile = 1608 in./sec 
H = height of transporter = 271 inches 
Vf = velocity of missile after impact 

After impact the angular momentum of the transporter = IpOp 

where: 

Ip = mass moment of inertia of loaded transporter about pivot point P 
= 35.29 x 108 in.lb.sece 

Mp = angular velocity of the transporter after impact 

The kinetic energy of the cask after impact = 0.5 I coP2 

Equating the angular momentum of the missile before impact to the total angular 
momentum after impact, 

mm Vo H = mm Vf H + lp CoP 

Equating the kinetic energy before impact to the total kinetic energy after impact, 

0.5 mm Vo2 = 0.5 mmVi + 0.5 Ip O)p2 

Substituting the values of mm, Vo, H and IP, and solving for Vf and op, 

Vf= -1540 ft/sec (missile rebound velocity) 

o)P = 0.250 rad/sec 

Case 2, with the higher angular velocity of 0.250 rad/sec, will cause the worst-case 

tipping of the loaded transporter.  

The second part of the event consists of motion of the target after impact. Immediately 

after impact, the target is in it's original position and starts to rotate about the pivot point 

P with an angular velocity of 0.250 rad/sec. The weight of the cask/transporter creates 

a moment (torque) about the pivot point, which opposes the motion and decelerates the 

target. This moment reduces the angular velocity until it reaches zero, and then gravity
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returns the target to it's original position. The distance the center of gravity moves 

upward before stopping can be calculated by equating the rotational kinetic energy of 

the target to the work required to raise the center of gravity.  

The rotational kinetic energy of the target after impact can be determined and as the 

loaded transporter tips about point P, the kinetic energy is transferred to potential 

energy as the center of gravity rises a distance y: 

Etipping = Kinetic Energy = Increase in Potential Energy 
= 0.5 1p P ) p2 = WA y 

= 0.5(35.29x10 6 )(0.250)2 = 467,600 y 
y = 2.36 in.  

In conclusion, 1) The loaded transporter will not tip over because the center of gravity 

only lifts 2.36", which is considerably less than 51.6", the distance required for the 

center of gravity to pass over the pivot point P and 2) The Technical Specification lift 

height won't be exceeded since raising the cask an additional 2.36" above the carrying 

height of 4" = 6.36", which is less than the 10" allowable lift height.  

b. Stability of a Loaded Cask Transporter Under Seismic Conditions 

The transporter is not designated an important to safety component and therefore is not 

subject to specific seismic design requirements. However, this section provides the 

necessary evaluation based on the PFSF design basis ground motion peak ground 

acceleration ensuring that the loaded transporter will not tip due to seismic loading.  

The loaded transporter is generally a flexible system with low frequencies, which would 

probably not be excited due to the short duration of a seismic event. In the event a 

seismic load could cause a failure of the transporter structure, the cask would drop or 

lower to the ground as vehicle members fail or yield. In the event that the cask were to 

drop, the HI-STORM and TranStor storage casks are determined to be structurally
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sound for drops up to 11 inches and 18 inches respectively, as shown in Section 

8.2.6.2. Since the transporter is rectangular in shape, consider an earthquake in the 

worse case direction, which is perpendicular to the width of the transporter. In order for 

the loaded transporter to tip or overturn, the moments caused by the earthquake 

accelerations must exceed the resisting moment due to the loaded transporter weight.  

Calculating the moments about pivot point P then: 

Mpeq"= g Wt vg + g Wt hcg 

Mprst = Wt hc9 

where: 

g = design earthquake acceleration = 0.53g (horizontal & vertical) 
Wt = total weight of cask & transporter = 307,600 lbs. (cask) + 160,000 

lbs. (cask transporter) = 467,600 lbs.  
h• = horizontal distance from center of gravity of a loaded transporter to 

pivot point P (half the transporter width) = 228 in./2 = 114 in.  
vcg = vertical distance from center of gravity of a loaded transporter to 

the ground = combination of the cask center of gravity height when 
the cask is raised 4 in. above the ground and the transporter center 
of gravity height or 

v• = [(caskcg + 4 in.) Wck + (transporters) Wxpej] I Wt 

v• = [(114 + 4) 307,600 + (66) 160,000 1/467,600 = 100 in.  

Therefore, the moments are: 

MP e= (0.53)(467,600)(100) + (0.53)(467,600)(114) = 53,035,192 inolbs 

Mpress = (467,600)(114) = 53,306,400 in-lbs 

Since the moment due to the earthquake acceleration is less than the moment due to 

the loaded transporter weight, the loaded transporter will not tip or overturn as a result 

of the design basis ground motion.  

However, the difference in moments is slight. If the storage cask is carded higher than 

4 in. off the ground as allowed by the storage system Technical Specifications, thus
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raising the loaded transporter center of gravity, it is possible that the moment due to the 

earthquake could exceed the resisting moment and the transporter could begin to tip.  

Therefore, to preclude any incipient tipping, the specification to purchase the 

transporter for PFSF will include requirements to analyze any proposed transporter 

design to ensure that its dimensions, center of gravity, and weight when carrying a 

loaded storage cask are such that the loaded transporter will not begin to tip due to the 

PFSF design basis ground motion.  

8.2.6.3 Accident Dose Calculations 

Based on the results of the analyses described above, the cask/canister storage 

systems would retain their confinement integrity and there would be no release of 

radioactivity and no resultant doses in the event of hypothetical drop/tipover of a fully 

loaded storage cask. For tipover of a HI-STORM storage cask, it is considered that 

localized damage to the radial concrete shield and outer steel shell where the cask 

impacts the pad could result in an increased surface dose rate due to the damage.  

However, this would not produce a noticeable increase in the dose rates at the RA 

fence or OCA boundary because the affected area would likely be small (HI-STORM 

SAR, Section 11.2.3). The maximum concrete crush depth of 2 inches calculated for 

the TranStor storage cask would approximately double the dose rates in the localized 

area, but would not significantly affect the overall dose rates from the storage cask 

(TranStor SAR Section 11.2.10).  

In the hypothetical event of a storage cask tipover / drop accident that is postulated to 

result in damage to a storage cask, the PFSF staff would evaluate the extent of 

damage and if needed would remove a canister from the damaged storage cask and 

transfer the canister to a new storage cask in the Canister Transfer Building utilizing a 

transfer cask to provide canister shielding and a single-failure-proof crane.
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8.2.7 Canister Leakage Under Hypothetical Accident Conditions j E 

The leakage of a canister under hypothetical accident conditions wherein cladding of 

100% of the fuel rods is postulated to have ruptured is classified as Design Event IV as 

defined by ANSI/ANS-57.9. This is not a credible accident at the PFSF.  

8.2.7.1 Cause of Accident 

The HI-STORM and TranStor canisters are totally sealed, integrally welded pressure 

vessels, designed to Section III of the ASME BPVC. There are no gaskets, mechanical 

seals, or packing that could provide a potential leakage path for the radioactive fission 

products contained within the fuel cladding. The canisters are provided with multiple 

closures to confine the radioactive fuel. Following welding of the closures, the canisters 

are tested to verify their leaktight integrity. No components are required to penetrate the 

sealed canisters after helium backfilling is completed and the outer closure is welded in 

place. The postulated failure of the cladding of all fuel rods in a canister and release of 

gases normally contained in the fuel rod cladding under pressure would not challenge 

the integrity of the canisters (Section 8.2.10). Maximum canister leakage under 

conditions wherein cladding of 100% of the fuel rods is postulated to have ruptured is 

considered to be a non-credible event, which will not occur over the life of the PFSF.  

Nevertheless, this accident is hypothesized and analyzed below. Doses resulting from 

the canister leakage under hypothetical accident conditions were calculated in 

accordance with Interim Staff Guidance-5 (ISG-5, Reference 31).  

8.2.7.2 Accident Analysis 

In this accident analysis, it is postulated that a canister leaks at the maximum rate 

permitted by the closure helium leakage test acceptance criteria. Such a leak would 

require a significant defect in each of two redundant closure welds. In this hypothetical
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700 to about 900 mg/I with a few isolated wells above 1,000 mg/I TDS. A well south of 

the Skull Valley Indian Reservation yielded a TDS concentration of greater than 2,500 

mg/I (Arabasz et al., 1987). Sodium and chloride are the major ions found in these 

waters.  

Toward the center part of the valley, away from the alluvial apron, unconsolidated 

lacustrne materials are interstratified with clastic material. Wells in this area tend to have 

lower yields and poorer quality water (TDS >1,000 mg/I) and are used mainly for irrigation 

and stock watering. The north end of the valley has generally high TDS concentrations, 

in the range of 1,600 to 7,900 mg/I with sodium and chloride again being the main 

constituents (Arabasz et al., 1987).  

Based on boring data obtained at the PFSF site, the uppermost soil layer consists of 

interbedded silt, silty clay, and clayey silt with a thickness of approximately 30 ft. This 

layer is underlain by very dense fine sand and silt. The groundwater table was 

encountered in the borings at a depth of 125 ft (approximate elevation 4,350 ft).  

Limited hydraulic characteristics of the soil in the PFSF vicinity are available from the on

site boring program (SWEC, 1999b).  

The hydraulic gradient was estimated to be approximately 9.5x1 0'. (Hood and Waddell, 

1968). Groundwater flows in a south to north direction toward the Great Salt Lake.  

Soil interpretations prepared by USDA (undated) indicate that the permeability of a silt soil 

in Skull Valley ranges from 0.2 to 0.6 inch/hr. The average groundwater velocity was 

estimated to be approximately 2.8x10.3 to 8.5x10-3 gallons/day/sq ft.
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The source of groundwater flow at the PFSF is mainly derived from precipitation that falls 

at the higher elevations of the Stansbury and Cedar Mountains. As a result of the low 

permeability deposits and high evapotranspiration at the PFSF, rainfall at the PFSF is 

unlikely to contribute to groundwater flow.  

Initial testing of the onsite groundwater monitoring well indicates that development of the 

PFSF will have no measurable offsite effects on existing groundwater quality or levels of a 

water supply well at the site (SWEC, 1999b).  

2.5.6 Contaminant Transport Analysis 

The nature and form of the material stored (spent fuel rod assemblies) and the method of 

storage (dry casks) preclude the possibility of a liquid contaminant spill. Discussion of 

potential contamination of groundwater is not applicable. ýI
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locations of these CPTs and DMTs are presented in Figure 2.6-12. The results from this 

investigation are presented in ConeTec (1999). The primary goal of this investigation was 

to develop profiles of the relative strength and compressibility of the soils within the depth 

interval of 10 ft to -25 ft in the pad emplacement area. As stated in ConeTec (1999), the 

other interpretations are presented only as a guide for geotechnical use and should be 

carefully scrutinized for consideration in any geotechnical design.  

This program included performing cone penetration tests (CPT) to develop continuous 

profiles of the strength of the soils in the upper layer (from the surface down to -25 ft) 

within the pad emplacement area. It also included performing dilatometer tests (DMT) 

to develop profiles of the compressibility of the in situ soils. These were located, 

primarily, in areas where the tip resistance profiles from the CPT tests indicated that the 

in situ soils had the lowest strengths and the highest compressibilities.  

Based on these borings and laboratory test data, the generalized subsurface profile 

consists of three layers, as shown in Figure 2.6-5. The uppermost layer extends to a 

depth of between 25 and 35 ft below existing grade and is mainly interlayered silt, silty 

clay, and clayey silt. SPT N-values for this layer are mostly between 8 and 20 blows 

per ft, with an average value of 16 blows per ft and a median value of 14 blows per ft, 

indicating that these are "stiff' or "medium dense" materials. The upper layer was 

subdivided based on the results of the cone penetration tests. More detailed 

stratigraphy is presented in the foundation profiles included in the SAR as Figure 2.6-5, 

Sheets 1 through 14. SAR Figure 2.6-19 identifies the locations of these foundation 

profiles in plan view.  

There are some differences between the results of the borings and the CPTs in regard 

to describing the types of soils encountered, mostly in the 10 to 20 ft depth range. The
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cone penetration testing program indicated that the soils between approximately 10 ft 

and 20 ft below existing grade at the site behave as though they are silty sands and 

sands. This finding was not corroborated by the descriptions of the soils obtained from 

that zone in the borings, many of which are supported by laboratory test results. As 

discussed in Section 2.6.1.6 of the SAR, to more accurately reflect the actual soil 

classification at the site, the SBT values reported by ConeTec (1999) were adjusted 

downward by I zone for those whose SBT values were greater than 5. Based on the 

results of this recalibration, the soil behavior type data from ConeTec (1999) are 

replotted, as shown in SAR Figure 2.6-5, Sheets 2 through 14, along with the data from 

the soil borings, to generate the foundation profiles at the pad emplacement area.  

This layer is underlain by 25 to 30 ft of very dense, dry, fine sand with occasional thin 

layers of fine gravel and coarse sand. SPT N-values often are greater than 100 blows 

per 6 inches. A few clayey zones were encountered, but they had no apparent effect 

on the blow counts. The borings that were drilled to depths greater that 100 ft (Borings 

A-l, D-4, CTB-1, and CTB-5) indicate that this second layer of dense, dry, fine sand is 

underlain by very dense silt, silty sand, and sandy silt with occasional layers of clayey 

silt.  

The groundwater table was encountered in Boring CTB-5(OW) at a depth of 125 ft in 

the area of the Canister Transfer Building. Seismic refraction results indicate the 

compression wave (P-wave) velocity (PFSF SAR, Appendix 2B) changes from 

approximately 2,800 fps to approximately 5,525 fps at about 100 to 130 ft depth, which 

corroborates the depth to the water table measured in Boring CTB-5(OW).  

Borings AR-1 through AR-5 were drilled along the corridor for the access road, which 

extends easterly from the PFSF in the vicinity of the Administration Building to Skull 

Valley Road. These borings indicate that the near-surface soils are similar to the
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by employing routine washing of trucks. Dust emissions from anticipated concrete batch 

plant operations will also be mitigated through the use of enclosures, hoods, shrouds, and 

water sprays. Gaseous emissions from construction equipment are mitigated typically by 

requiring regular maintenance of equipment.  

Communications with local a supplier indicates that the estimated quantity of asphalt 

paving to be placed at the facility does not justify locating a batch plant onsite.  

Construction related pollutant emissions cannot be well defined until such time as the 

construction process is broken down into its component operations and planned in some 

detail. However, estimates of air pollutant emissions due to construction activities are 

provided in Table 4.1-4 on the basis of estimated material usage (e.g., cubic yards of 

concrete) and reasonable assumptions regarding construction vehicle mileage and hours 

of operation during the construction phase. Emissions estimates are provided for fugitive 

dust emissions (PM 10) from clearing and excavation activities as well as from the 

concrete batch plant. Gaseous criteria pollutant emissions (SO2, NOx, CO, VOC) from 

vehicular traffic (NOx, CO, and VOC) are also provided. All of the construction activities 

are conservatively assumed to be occurring simultaneously during any given construction 

month for purposes of these emissions estimates. The emission factors used in the 

estimates for construction activities are taken from the 5th edition of EPA's AP-42 

document (EPA 1995a) assuming reasonable levels of emissions control as needed to 

satisfy DEQ requirements. Vehicle emissions are derived from the latest version of EPA's 

MOBILE5b emissions estimating model (EPA 1996).  

The plant wide controlled PM-1 0 emission factor (E) for concrete batching is taken from 

Section 11.12, Table 11.12-3 of AP-42 and is expressed as 0.12 pound per cubic yard of 

concrete produced. It is assumed that 125,300 cubic yards of concrete are produced in 

one year yielding 7.5 tons of PM-10 emissions per year or 0.6 ton per month.  

The potential impact of these construction related pollutant emissions on ambient 

concentrations in public areas has also been assessed using the EPA 

ERCH4.doc



PRIVATE FUEL STORAGE FACILITY ER CHAPTER 4 
ENVIRONMENTAL REPORT REVISION 6 

PAGE 4.1-10 

SCREEN3 screening level dispersion model (EPA 1995b). This model calculates ground 

level concentrations of pollutants emitted from both point and area sources as a function 

of downwind distance utilizing either a standard matrix of meteorological conditions 

designed to produce worst case impacts or user input meteorological conditions. For 

fugitive dust impact estimates, the neutral atmospheric stability class (D stability) and a 

wind speed of 5 meters per second is assumed to be a representative combination of 

conditions causing dusting. General construction activities such as excavation and other 

fugitive dust sources are represented as area sources while emissions from the concrete 

batch plant are treated as a point source. Ambient pollutant concentrations are calculated 

at two locations where the general public could be impacted: the closest point from the 

facility to Skull Valley Road; and at the Goshute Village, located approximately 3.5 miles 

from the site.  

Based on estimated quantities of required concrete and information from local concrete 

suppliers, the concrete batch plant would be sized for a maximum capacity of 75 yd3 per 

hour. The batch plant and material storage for this capacity would require a footprint 

area of approximately 300-ft. x 300-ft., or approximately 2 acres. The specific location 

for the batch plant on the PFSF site would be determined during the construction 

planning phase of the project, but it will likely be sited North of the Canister Transfer 

Building on the Eastern side of the storage area. The batch plant location would be 

provided with controls, e.g., perimeter berm and drainage retention, to mitigate any 

environmental effects on the immediate area.  

Emissions from the concrete batch plant are treated as point sources. One-hour 

concentrations calculated by SCREEN3 are adjusted to 3-, 8-, and 24-hour average 

concentrations using the factors 0.9, 0.7, and 0.4, respectively. The annual average 

adjustment factor used is 0.05.  

The concrete batch plant PM-10 emissions are assumed to be released from a height of 

20 feet above ground level. Annual pollutant emissions are based on an assumed 2,200 

hours per year of operation of the concrete batch plant.
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The results of the screening level impact analysis are presented in Table 4.1-5 and 

indicate that the estimated pollutant concentrations at Skull Valley Road and at the 

nearest residences are all below the ambient air quality standards.  

4.1.4 Effects on Hydrological Resources 

There are no perennial streams at or near the PFSF and its access road. Several dry 

washes, which may flow for brief periods during spring snowmelt or local 

thunderstorms, will be crossed by the access road. Culverts will be provided through 

the access road embankment to carry the occasional runoff. Culverts will be sized to 

pass the 100-year flood for this area. Therefore, there will be no impact on area 

hydrology due to construction of the facility and its access road.  

4.1.5 Effects on Mineral Resources 

To assess the mineral potential of Skull Valley, PFS conducted a search of publications 

by the United States Geological Survey and publications and library holdings of the 

Utah Geological Survey regarding Skull Valley. PFS also consulted with two 

independent geologists regarding the potential for economic mineralization in the valley.  

That inquiry reflects that Skull Valley (including the Rail Corridor, ITP and PFSF) 

contains no known mineral or oil and gas deposits, except for sand and gravel and other 

commonly occurring deposits. None of these latter types of deposits are located within 

the Rail Corridor, ITP or PFSF. In addition, this inquiry indicates that Skull Valley has 

little mineral or oil and gas potential. In particular, the inquiry reveals that Skull Valley 

has very low potential for the discovery of economic metallic mineral deposits, and there 

is no reasonable possibility of an open pit metallic mine that would interfere with the 

proposed rail line operations during the projected life of the PFSF (USGS 1989). As a
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result, there will be no impact from construction of the PFSF on known mineral 

resources.  

The terminus of the Rail Corridor and the PFSF are located on the Skull Valley 

Reservation. Reservation lands are not subject to location of mining claims, and 

according to the BIA, there are no mineral leases on the Skull Valley Reservation.  

There are no mining claims within the Rail Corridor or ITP site, and none has ever been 

filed on those lands. In addition, only one mining claim has ever been filed on any of 

the sections of land affected by the Rail Corridor and ITP site - a 1982 claim located in 

Section 20, T. 1 N., R. 9 W., approximately one-half mile from the Rail Corridor. The 

claim was abandoned in 1983.  

The only mineral leases ever issued on land affected by the Rail Corridor and ITP site 

were oil and gas leases, all but one of which have terminated. The one existing lease 

affects the Rail Corridor within Section 27, T. 3 S., R. 9 W. Under BLM's multiple use 

concepts, the existence of the oil and gas lease will not preclude construction and 

operation of the rail line.  

The State of Utah owns the minerals underlying one section of land affected by the Rail 

Corridor, Section 2, T. 5 S., R. 9 W., with the BLM owning the surface of that section.  

State lands are not subject to location of mining claims. No mineral leases currently 

affect that section of land, and the only historic leases were oil and gas leases.  

4.1.5.1 Imported Materials Required for Construction 

The type and quantity of required imported materials necessary for construction of the 

altemative rail line, ITP, and the PFSF site are provided in Table 4.1-6. PFS does not 

intend to obtain any required imported construction materials from Federal or Tribal 

lands, but plans to obtain materials from private, commercial sources in and around the 

Skull Valley area.
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