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Executive Summary 

 xxx September 2014 

ES.12 How did the NRC Evaluate the Continued Storage of 
Spent Fuel in this GEIS? 

The NRC looked at potential environmental impacts of continued storage in three timeframes:  
short-term storage, long-term storage, and indefinite storage (see Figure ES-1).  The short-term 
and long-term storage timeframes include an assumption that a permanent geologic repository 
becomes available by the end of those timeframes.  The indefinite storage timeframe assumes 
that a repository never becomes available.  For a detailed discussion of the three timeframes, 
see Section 1.8.2. 

The NRC has analyzed three timeframes that represent various scenarios for the length of 
continued storage that may be needed before spent fuel is sent to a repository.  The first, most 
likely, timeframe is the short-term timeframe, which analyzes 60 years of continued storage after 
the end of a reactor’s licensed life for operation.  The NRC acknowledges, however, that the 
short-term timeframe, although the most likely, is not certain.  Accordingly, the GEIS also 
analyzed two additional timeframes.  The long-term timeframe considers the environmental 
impacts of continued storage for an additional 100 years after the short-term timeframe for a 
total of 160 years after the end of a reactor’s licensed life for operation.  Finally, although the 
NRC considers it highly unlikely, the GEIS includes an analysis of an indefinite timeframe, which 
assumes that a repository does not become available. 

   
Figure ES-1.  Three Storage Timeframes Addressed in this GEIS 

Short-Term 
Storage

Timeframe is 60 years beyond licensed life for reactor operations.
Assumes a repository becomes available by the end of this timeframe.

Long-Term 
Storage

Timeframe is for 100 years beyond the short-term storage timeframe.
Assumes a repository becomes available by end of this timeframe.

Indefinite 
Storage

Assumes no repository becomes available.
Indefinite storage and handling of spent fuel. 

(incorporated into R125).34
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Introduction 

September 2014 1-13  

have already been constructed and are operating during reactor operations.  Therefore, many of 
the impacts of at-reactor continued spent fuel storage can be determined by comparing onsite 
activities that occur during reactor operations to the reduced activities that occur during 
continued storage.  Where appropriate, the environmental impacts during reactor operations are 

), which evaluates the impacts of continued 
reactor operation.  In addition, this GEIS 

 

-away-from-  
Final Environmental 

Impact Statement for the Construction and Operation of an Independent Spent Nuclear Fuel 
Storage Installation on the Reservation of the Skull Valley Band of Goshute Indians and Related 
Transportation Facility in Tooele County, Utah 
assump -from-

However, the site-specific impacts of the construction and operation of any proposed away-
from-reactor  

-reactor and away-from-
construction, operation, and replacement of a dry transfer system (DTS) facility is necessary at 
some point to handle the transfer of fuel.  The physical characteristics of a DTS, which is based 
on well- (see Section 2.1.4). 

The GEIS accounts for the age of storage facilities in the evaluation of impacts.  
storage cask that was loaded with spent fuel 40 years prior to the end of the licensed life for 
reactor operations has already been in service for 40 years at the beginning of the short-term 
timeframe and is assumed to be replaced at the beginning of the long-term timeframe (40 years 
of service at the beginning of the short- -
term timeframe results in a total service time of 100 years, which is the assumed replacement 
period for dry cask storage facilities). 

1.8.2 Timeframes Evaluated 

begin once the licensed life of the reactor ends—short-term storage, long-term storage, and 
indefinite storage (see 1-1). 

(incorporated into R125).89
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Introduction 

 1-14 September 2014 

  
Figure 1-1.  

The first timeframe—short-term storage—

from the following activities that occur during the short-term storage timeframe: 

 continued storage of spent fuel in spent fuel pools (at-  

 routine maintenance of at-
concrete pads), 

 construction and operation of an away-from-
and 

  

—long-term storage—is 100 years and begins immediately after the short-
term storage tim
following activities that occur during long-term storage: 

  

 one- ers and casks, and 

 construction and operation of a DTS (including replacement). 

Short-Term 
Storage

Timeframe is 60 years beyond licensed life for reactor operations.
Assumes a repository becomes available by the end of this timeframe.

Long-Term 
Storage

Timeframe is for 100 years beyond the short-term storage timeframe.
Assumes a repository becomes available by end of this timeframe.

Indefinite 
Storage

Assumes no repository becomes available.
Indefinite storage and handling of spent fuel. 

(incorporated into R125).90
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Introduction 

September 2014 1-   

-
moved from the spent fuel pool to dry cask storage by the end of the short-term storage 

after permanent 
cessation of operation, as required   . 

The third timeframe—indefinite storage—assumes that a geologic repository does not become 
available.  In this timeframe, at-reactor and away-from-

becomes available, the following activities are considered: 

 c  

  

 construction and operation of an away-from-
100 years), and 

 construction and operation of a DTS (including replacement every 100 years). 

These activities are the same as those that would occur for long-term storage, but without a 
repository, they would occur repeatedly. 

1.8.3 Analysis Assumptions 

To evaluate the potential environmental impacts of continued storage, this GEIS makes several 
assumptions. 

 
storage systems will vary from one reactor to another, this GEIS makes a number of 
reasonable assumptions regarding the length of time the fuel can be stored in a spent fuel 
pool and in a dry cask before the fuel needs to be moved or the facility needs to be 
replaced.  uel is 

g-term and indefinite 
storage timeframes to move the spent fuel to a new dry cask every 100 years.  Similarly, the 

that reaches 100 years of age near the end of the short-
assumes that the replacement would occur during the long-term storage timeframe. 

 
facilities that will provide continued storage, including the normal life of those facilities, the 

100 years. 

(incorporated into R125).91
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Generic Facility Descriptions and Activities 

 2-20 September 2014 

from the Skull Valley Band's village.  The proposed PFS ISFSI has not been constructed.  
Despite the PFS facility not having been constructed, issuance of the PFS license supports the 
assumption in this GEIS that an away-from-reactor ISFSI is feasible and that the NRC can 
license an away-from-reactor storage facility.  Thus, the NRC’s analysis of construction, 
operation, and decommissioning activities and impacts for an away-from-reactor ISFSI in 
NUREG–  2001). 

Consolidated Storage 

On January 29, 2010, the President of the United States directed the Secretary of Energy to 
establish a “Blue Ribbon Commission on America’s Nuclear Future.”  The Blue Ribbon 
Commission was tasked with conducting a comprehensive review of policies for managing the 
back end of the nuclear fuel cycle and recommending a new strategy.  The Blue Ribbon 
Commission issued its findings and conclusions in January 2012 (BRC 2012).  Among the 
findings and conclusions related to continued storage of spent fuel was a strategy for prompt 
efforts to develop one or more consolidated storage facilities. 

In January 2013, DOE published its response to the Blue Ribbon Commission 
recommendations titled, Strategy for the Management and Disposal of Used Nuclear Fuel and 
High-Level Radioactive Waste (DOE 2013).  This strategy implements a program over the next 
10 years that, with congressional authorization, will: 

 site, design, construct, license, and begin operation of a pilot interim storage facility by 2021 
with an initial focus on accepting spent fuel from shutdown reactor sites, 

 advance toward the siting and licensing of a larger interim storage facility to be available by 
flexibility in the waste-management system and 

allow for acceptance of enough spent fuel to reduce expected government liabilities, and 

 make demonstrable progress on the siting and characterization of repository sites to 
facilitate the availability of a ge . 

The Federal government’s support for interim storage supports the NRC’s decision to consider 
this type of facility as one of the reasonably foreseeable interim solutions for spent fuel storage 
pending ultimate disposal at a repository. 

2.1.4 Dry Transfer System 

Although there are no dry transfer systems (DTSs) at U.S. nuclear power plant sites today, the 
potential need for a DTS, or facility with equivalent capability, to enable retrieval of spent fuel 
from dry casks for inspection or repackaging will increase as the duration and quantity of fuel in 
dry storage increases.  A DTS would enhance management of spent fuel inspection and 
repackaging at all ISFSI sites and provide additional flexibility at all dry storage sites by enabling 

(incorporated into R125).128
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repackaging without the need to return the spent fuel to a pool.  A DTS would also help reduce 
risks associated with unplanned events or unforeseen conditions and facilitate storage 
reconfiguration to meet future storage, transport, or disposal requirements (Carlsen and Raap 
2012). 

Several DTS designs and related concepts have been put forward over the past few decades.  
Among these designs is a design developed by Transnuclear, Inc. in the early 1990s under a 
cooperative agreement between DOE and EPRI.  Although the conceptual design was based on 
transferring spent fuel from a 30-ton 4- -ton receiving cask, the 
DTS could be adapted to be suitable for any two casks (Carlsen and Raap 2012). 

On September 30, 1996, the DOE submitted to the NRC for review a topical safety analysis 
report on the Transnuclear-EPRI DTS design (DOE 1996).  In November 2000, the NRC issued 
an assessment report in which it found the DTS concept has merit.  The NRC’s assessment 

storage and handling and 10 CFR Part 20 for radiation protection.  However, the DOE has not 
yet requested a license for the DTS (NRC 2000). 

Construction of a DTS is considered a continued storage activity in the long-term and indefinite 

repackaging, as needed, to replace casks.  The NRC assumed that estimated construction 
costs for the DTS are the same for both the at-reactor and away-from-reactor facilities. 

The reference DTS considered in this GEIS is a two-level concrete and steel structure with an 
attached single-level weather-resistant preengineered steel building.  The concrete and steel 
structure provides both confinement and shielding during fuel transfer operations.  The DTS was 
designed to enable loading of one receiving cask in 10 24-hour days and unloading one source 
cask in one 24-hour day. 

The key facility parameters and characteristics described in the September 30, 1996, topical 
safety analysis report are summarized below. 

The reference DTS is a reinforced-concrete rectangular box structure with internal floor 
× × 

an attached, prefabricated, aluminum Butler-type building referred to as the preparation area 
with dimensions of about 11.6 ×  ft) tall.  The basemat for 
the facility measures 14.9 × 21.9 m (49 × 

 × 91 × ha [2 ac]). 

As shown in Figure 2-3, the preparation area is located at ground level of the DTS.  The lower 
access area is next to the preparation area and directly below the transfer confinement area.   

(incorporated into R125).129
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Figure 2-3.  Conceptual Sketches of a Dry Transfer System (DOE 1996) 

(incorporated into R125).130
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The lower access area provides shielding, confinement, and positioning for the open source and 
- to 23- - to 9-in.)-thick steel sliding door 

separates the lower access area from the preparation area.  The transfer confinement area is 
the upper level of the DTS, directly above the lower access area.  The transfer confinement 
area provides the physical confinement boundary and radiation shielding between spent fuel 
and the environment. 

Transnuclear-EPRI found that radioactive waste generation from dry transfer activities could not 
be readily quantified, as it depends strongly on reactor-specific conditions, primarily the crud 
levels on the fuel assemblies.  Table 6.1-1 of the topical safety analysis report (DOE 1996) 
showed the expected waste sources, including decontamination wastes, spalled material in a 
crud catcher, and prefilters and high-efficiency particulate air filters used in the heating 
ventilation and air conditioning system.  Other wastes considered included mechanical 
lubricants and precipitation runoff.  The DTS does not rely on water-supply lines.  Water is 
brought to the facility in bottles and used for general purpose cleaning only. 

The reference DTS, if licensed, would operate under the radiological protection requirements of 
10 CFR Part 20, “Standards for Protection against Radiation.”  Occupational doses for various 

-1 of the topical safety analysis report 
(DOE 1996).  Total estimated occupational doses from loading a single cask are about 

 person-rem. 

Maximum offsite doses rep -1 of the topical safety analysis report were 
estimated to range from 44  

ANSI/ANS (ANSI/ANS 1992) form the basis for the accident analyses performed for the 
DTS.  The bounding accident results for a distance of 100 m are a stuck fuel assembly 

 mrem) and a loss-of-  

This GEIS considers the environmental impacts of constructing a reference DTS to provide a 
complete picture of the environmental impacts of continued storage.  This GEIS does not 
license or approve construction or operation of a DTS.  A separate licensing action would be 
necessary before a licensee may construct and operate a site-specific DTS. 

For the purposes of analysis in this GEIS, the NRC relies primarily on the facility description of 
the Transnuclear-EPRI DTS described above.  However, for some impact assessments in this 
GEIS, the NRC has drawn from the Environmental Impact Statement for the Proposed Idaho 
Spent Fuel Facility at the Idaho National Engineering and Environmental Laboratory in Butte 
County, Idaho (NRC 2004b).  The NRC licensed the Idaho Spent Fuel Facility in November 
2004, but DOE has not constructed the facility.  However, the proposed facility has the 
capability to handle bare spent fuel for the purposes of repackaging and storing spent fuel from 

(incorporated into R125).131
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Peach Bottom Unit 1; the Shippingport Atomic Power Station; and various training, research, 
and isotope reactors built by General Atomics.  Because the Idaho Spent Fuel Facility, like the 
DTS, includes design features that allow bare fuel-handling operations to repackage spent fuel 
from DOE transfer casks to new storage containers, the NRC has concluded that some 
environmental impacts of the facility would be comparable to those of a DTS. 

2.2 Generic Activity Descriptions 
As described in Chapter 1, this GEIS analyzes environmental impacts of the continued storage 
of spent fuel in terms of three storage timeframes:  short-term, long-term, and indefinite storage.  
As described below, the activities at spent fuel storage facilities during the short-term timeframe 
coincide with nuclear power plant decommissioning activities.  By the beginning of the long-term 
timeframe, reactor licensees will have removed all spent fuel from the spent fuel pool and 
decommissioned all remaining nuclear power plant structures.  At that point, all spent fuel will be 
stored in either an at-reactor or away-from-reactor ISFSI.  During the long-term storage 
timeframe, the NRC has conservatively assumed for the purpose of analysis in this GEIS that 
the need will arise for the transfer of spent fuel assemblies from aged dry cask storage systems 
to newer systems of the same or newer design.  In addition, the NRC assumes that storage 
pads and modules would need to be replaced periodically.  identifies the 
continued storage activities for which the NRC evaluated the environmental impacts in this 
GEIS.  This section provides the costs for those activities, as well as costs for transporting spent 
fuel to an away-from-reactor ISFSI during continued storage; the environmental impacts of 
transporting spent fuel to an away-from-reactor ISFSI are analyzed  

2.2.1 Short-Term Storage Activities 

As depicted in the generic timeline in Figure 2-4
burnups, or about 46 years of high-burnup operation, the spent fuel pool at a typical reactor 
reaches capacity and spent fuel must be removed from the pool to ensure full core offload 
capability.  The inventory of spent fuel that exceeds spent fuel pool capacity may be transferred 
to dry cask storage at an at-reactor or away-from-reactor ISFSI.  This GEIS focuses on the 
activities and impacts associated with continued storage in a spent fuel pool and dry cask.  This 
section explains the activities that occur during short-term storage: 

 decommissioning of the plant systems, structures, and components not required for 
continued storage of spent fuel, 

 routine maintenance of the pool and ISFSI, and 

 transfer of spent fuel from the pool to the at-reactor or away-from-reactor ISFSI. 

(incorporated into R125).132
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(see Section 2.1.3).  EPRI estimated the total annual routine costs for operation and 
maintenance during “caretaker” periods (i.e., when loading and unloading is not occurring) 
(EPRI 2009).  This estimate included administrative costs, labor costs, and other operating 
costs (excluding railroad freight fees and State inspection fees).  Based on EPRI’s estimates, 
the NRC estimates annual costs for “caretaker” periods of $11.6M.  

Continued storage costs will include transportation activities to move spent fuel to an away-
from-reactor ISFSI.  These transportation costs include initial costs for cask procurement and 
loading, additional labor costs associated with loading and unloading transportation casks  
(i.e., labor cost beyond the annual routine caretaker costs), and shipping costs (i.e., railroad 
freight fees).  As described in Section 2.1.3, transportation casks and other transportation 
equipment capital costs are accounted for in the storage facility construction cost.  The costs for 
initial cask procurement and loading are assumed to be the same as the costs for the at-reactor 
facility, which are estimated to be $1.34M (see Section 2.2.1.2).  EPRI also estimated annual 
transportation of 200 casks (i.e., 2,000 MTU of spent fuel) to an away-from-reactor ISFSI (EPRI 
2009).  Based on EPRI’s estimates, the NRC estimates additional annual labor costs of $ .3M 
for l State 
inspection fees.   

To completely fill a 40,000 MTU (assuming 4,000 casks) capacity away-from-reactor facility 
B) for initial cask procurement and loading, $106M for the 

additional labor associated with 
transportation fees.  The total cost for initially constructing and filling a 40,000 MTU capacity 
away-from-reactor ISFSI is $ B. 

2.2.2 Long-Term Storage Activities 

As described below, the new activities associated with long-term storage include continued 
facility maintenance, construction, and operation of a DTS, and storage facility replacement.  
The maintenance activities during the long-term storage activities are the same as for the 
short-term, including any additional monitoring and inspections that may arise as part of 
implementation of ongoing aging management programs.  The annual costs for routine ISFSI 
operation and maintenance described in Section 2.2.1.3 in the short-term timeframe would 
continue throughout the long-term timeframe. 

2.2.2.1 Construction and Operation of a DTS 

As described in Section 2.1.4, the NRC assumes a DTS, or its equivalent, would be used to 
transfer fuel as needed for inspection or repackaging.  For the purposes of this GEIS, the NRC 
assumes the reference DTS would be constructed, operated, and replaced once during the 
long-term storage timeframe, and every 100 years thereafter.  The reference DTS would occupy 
abo  ac).  The NRC 

(incorporated into R125).139
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assumes that construction of a reference DTS would take 1 to 2 years.  Section 2.1.4 discusses 
construction costs for a DTS.  Operation costs for the DTS, described in Section 2.2.2.2, are 
associated with the labor to transfer spent fuel from old casks to new casks. 

DOE has described the operation of a reference DTS in the Dry Transfer System Topical Safety 
Analysis Report (DOE 1996).  A summary is provided here to illustrate the process of spent fuel 
repackaging. 

The reference DTS includes three major areas: 

 preparation area, 

 lower access area, and 

 transfer confinement area. 

As shown in Figure 2-3, receiving casks and source casks enter the preparation area and exit 
the DTS on rail-mounted trolleys.  To begin spent fuel transfer operations, a receiving cask  
(i.e., the cask into which fuel will be transferred) is transported to the DTS.  The receiving cask 
is positioned and loaded on a receiving cask transfer trolley at the DTS and rolled into the 
preparation area.  Next, the receiving cask lid and outer and inner canister lids are removed.  
Finally, the receiving cask is moved into the lower access area and mated to the transfer 
confinement area. 

A source cask (i.e., the cask from which fuel will be transferred) follows a similar path as the 
receiving cask into the lower access area and is mated to the transfer confinement area.   
No personnel are present in the lower access area for the transfer operations; all transfer 
operations are controlled remotely.  The lids on both the receiving cask and source cask are 
removed to prepare for spent fuel transfer.  The fuel-assembly-handling subsystem in the 
transfer confinement area is used to grab and lift a spent fuel assembly from the source cask.  
The spent fuel assembly is lifted inside a transfer tube and then moved over an empty position 
in the receiving cask.  The spent fuel assembly is lowered into the receiving cask and detached 
from the lifting device.  When spent fuel transfers are complete, both casks are closed, 
detached from the transfer confinement area, and ultimately removed from the lower access 
area back to the preparation area. 

Maintenance and monitoring activities at the DTS would include routine inspections and testing 
of the spent fuel and cask transfer and handling equipment (e.g., lift platforms and associated 
mechanical equipment) and process and effluent radiation monitoring. 

Damaged Fuel 

As stated in Section 2.1.4, one reason DTSs may be needed in the future is to reduce risks 
associated with unplanned events (e.g., the need to repackage spent fuel that becomes 

(incorporated into R125).140
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damaged or that becomes susceptible to damage while in dry cask storage).  The NRC defines 
damaged spent fuel as any fuel rod or fuel assembly that can no longer fulfill its fuel-specific or 
system- on 
shielding, confinement, and retrievability of the fuel.  Appendix B of this GEIS describes spent 
fuel degradation mechanisms that could occur during continued storage.  These include a 
mechanism (i.e., hydride reorientation) in which high-burnup spent fuel cladding can become 
less ductile (more brittle) over time as cladding temperatures decrease.  Taking actions (e.g., 
repackaging or providing supplemental structural support) can reduce risks posed by damaged 
fuel by maintaining fuel-specific or system-related safety functions. 

The Transnuclear-EPRI DTS described by DOE in its topical safety analysis report (DOE 1996) 
and summarized in Section 2.1.4 of this GEIS does not have the capability to handle damaged 
spent fuel, which the DOE defined as spent fuel that is not dimensionally or structurally sound 
and spent fuel that cannot be handled by normal means.  However, as a result of its experience 
with damaged spent fuel, described in more detail in the following paragraphs, the nuclear 
power industry has developed specialized tools that could be deployed if damaged spent fuel 
needs to be retrieved from a dry cask storage system.  Therefore, NRC considers it reasonable 
to assume that a DTS similar to the Transnuclear-EPRI DTS could be designed, constructed, 
and equipped to handle damaged fuel.      

International experience provides a broad understanding of the technical feasibility of various 
methods for handling damaged fuel.  An International Atomic Energy Agency (IAEA 2009) 
technical report documented the types of methods that have been used separately or in 
combination to handle damaged spent fuel under a variety of circumstances while maintaining 
specific safety functions.  The methods include removinging rods, canning, replacing or 
repairing damaged structural components, and providing supplemental structural support.  
When a single rod in a fuel assembly is damaged, the damaged rod can be removed to restore 
the integrity of the fuel assembly, but that process leaves a gap in the fuel assembly.  Rod 
replacement involves replacing the damaged rod with a steel rod to maintain the structural 
integrity of the assembly to facilitate transfer.  Structural repair or replacement involves repairing 
or replacing damaged components in the assembly (e.g., grid spacers, vanes, and tie plates) to 
restore stability of the assembly.  Supplemental structural support involves adding mechanical 
strengthening to the assembly to address loss of capabilities from a damaged part.  

The NRC requires that spent fuel classified as damaged for storage be protected during storage 
(e.g., placed in a can designed for damaged fuel, referred to as a damaged fuel can or 

12  A damaged fuel can is designed to ensure that the fuel-
specific or system-related functions continue to be met.  When a spent fuel assembly is placed 
                                                 
12 An acceptable alternative approved by the NRC is to confine damaged spent fuel using top and bottom 
“end caps” in dry cask storage system basket cells (Transnuclear, Inc. 2011). 
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in a damaged fuel can, one or more of the necessary safety functions, depending on the type of 
can, are performed by the can instead of the spent fuel assembly (IAEA 2009).  A damaged fuel 
can will confine fuel particles, debris, and the damaged spent fuel to a known volume in a cask; 
ensure compliance with criticality safety, shielding, thermal, and structural requirements; and 
permit normal handling and retrieval of spent fuel from a cask.  An additional example of a 
method approved by the NRC for providing supplemental structural support to damaged fuel 
involves using instrument tube tie rods to reinforce PWR spent fuel assembly top nozzles that 
have suffered inter-  

In current dry cask storage system designs, damaged fuel cans are placed in a limited number 
of positions inside the canister or cask (Transnuclear, Inc. 2011).  Because a damaged fuel can 
performs the safety functions of undamaged fuel components  (i.e., criticality safety, shielding, 
confinement, retrievability, etc.), the presence of damaged fuel cans in dry cask storage 
systems would not cause environmental impacts during continued storage different from casks 
containing undamaged spent fuel.  For this reason, this GEIS does not further consider generic 
environmental impacts associated with use of damaged fuel cans or their alternatives. 

2.2.2.2 Replacement of Storage and Handling Facilities 

For purposes of analysis in this GEIS, the NRC assumes that storage facilities will require 
complete replacement over the long-term storage timeframe (100 years).  Replacement 
activities are assumed to occur as needed throughout the long-term storage timeframe, but not 
all at once over a relatively short interval (e.g., 2 years).  Replacement activities include the 
following: 

 construction of new ISFSI pads near the initial pads, 

 construction of replacement storage casks or HSMs, 

 movement of canisters in good condition to new casks or HSMs, 

 use of the initial and replacement DTS to transfer fuel to new canisters and casks, as 
necessary, and 

 replacement of the DTS. 

Continued storage activities include replacing the storage facility (for either an at-reactor or an 
away-from reactor ISFSI), the DTS, and the spent fuel canisters and casks.  Replacing the 
ISFSI and DTS requires dismantling the existing facilities and constructing new ones.  The costs 
for dismantling the existing ISFSIs are based on decommissioning activities.  Using 
decommissioning costs conservatively bounds the dismantling costs because there would be 
fewer activities associated with dismantling than for decommissioning as the site is not being 
released for other uses.  Dismantling costs for at-reactor ISFSIs are based on licensee 
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-from-
reactor ISFSIs are based on EPRI information (EPRI 2009).   

The 6M for an at-reactor ISFSI 
-from-reactor ISFSI.  The cost for dismantling the DTS is the same for 

both the at-reactor and away-from-reactor facilities.  Although the decommissioning cost for a 
DTS is not known, the decommissioning cost of an away-from reactor ISFSI is about 40 percent 
of the initial construction costs (see Section 2.1.3).  Applying this same 40 percent difference 
between the DTS construction and demolition costs results in an estimated DTS dismantling 
cost of $3.43M.  Construction of a replacement at-reactor facility costs $10 M (see 
Section 2.1.2.2) and construction of a replacement away-from-
(see Section 2.1.3).   
Using the costs for initial construction as estimates for constructing replacement facilities can be 
considered conservative because start-up costs (e.g., design, engineering, and licensing cost) 
may be lower for subsequent construction at the same location.   

Replacing a cask requires procurement of a new cask and the labor to unload the fuel from the 
old cask and then load the fuel into the new cask.  EPRI estimated costs for cask procurement 
and loading (EPRI 2012).  Based on EPRI’s estimates, the NRC estimates that replacing a 
single cask costs $1.66M, which includes procuring a new cask at $1.02M, unloading fuel from 
the old cask at $321,000, and subsequent loading of spent fuel into the new cask at $321,000.  
The initial transfer of spent fuel into a dry cask costs $1.34M per cask (see Section 2.2.1.2) 
because the unloading of spent fuel from the old cask is not required.  The labor costs for 
replacing a single cask can be considered conservative because the unloading of the old cask 
and loading of the new cask occur essentially as one operation.  Replacing all 160 casks for a 
1,600 MTU at-reactor ISFSI (assuming 10 MTU per cask) can then be estimated to cost $26 M, 
and replacing all 4,000 casks for a 40,000 MTU away-from-reactor ISFSI (assuming 10 MTU 
per cask) costs $6.64B.  The total cost for complete replacement of an at-reactor storage facility 
(i.e., dismantling the old ISFSI and DTS, building a new ISFSI and DTS, procuring new casks, 
and transferring the spent fuel from the old facilities to the new facilities) is about $392M.  The 
total cost for complete replacement of an away-from- 1B.  

2.2.3 Indefinite Storage Activities 

Should a repository not become available within the long-term storage timeframe, then activities 
described for the long-term storage timeframe in Section 2.2.2 are assumed to continue 
indefinitely.  For purposes of analysis in this GEIS, the NRC assumes that storage facilities  
(i.e., an ISFSI and its associated DTS) would be replaced once every 100 years.  The costs for 
replacement of storage and handling facilities discussed in Section 2.2.2.2 would therefore be 
realized every 100 years as well.  The annual costs for routine ISFSI operation and 
maintenance described in Section 2.2.1.3 for the short-term timeframe would continue. 
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Although a successful act of sabotage or terrorism by an armed attack is low in probability, the 
consequences of such an act could be severe.  A discussion of a postulated spent fuel pool fire 
resulting from loss of pool water, which could result from a successful attack, is provided in 
Appendix F.  The conditional consequences described in Appendix F include downwind 
collective radiation doses above one million person-rem, up to 191 early fatalities, and economic 
damages exceeding $  billion.  However, given the very low probability of a successful attack 
with these consequences, the NRC determined that the risk of successful attack is small. 

4.19.2 Attacks on ISFSIs and DTS 

Before September 11, 2001, the NRC’s regulations that apply to future DTS  licensees and 
current and future ISFSI licensees required licensees to comply with the security requirements 

Nuclear Fuel, High- -Related Greater than Class C 

September 11, 2001, the NRC enhanced security for all facilities licensed to store spent fuel 
through a combination of the existing security regulations and the issuance of Security Orders to 
individual ISFSI licensees.  These orders ensured that a consistent, comprehensive protective 
strategy was in place for all ISFSIs. 

As discussed in Chapter 2, two types of ISFSI licenses (general and specific) are available for 
the storage of spent fuel; a future DTS would be licensed under the specific license provisions 
of 10 CFR Physical security requirements for these licensees appear in various 
sections of 10 
10 CFR 
ISFSI licensees to establish a physical protection program that protects the spent fuel against 
the design basis threat for radiological sabotage in accordance with applicable security 

for Physical Protection of Licensed Activities in Nuclear Power Reactors Against Radiological 
Sabotage.”  For general-  CFR 
imposes a dose limit for security events (i.e., acts of radiological sabotage).  For specifically 
licensed ISFSIs and DTSs
Protection of Stored Spent Nuclear Fuel and High-
to establish and maintain a physical protection system that provides high assurance that 
licensed activities do not constitute an unreasonable risk to public health and safety.  The 
physical protection system must protect against the loss of control of the ISFSI or DTS that 
could be sufficient to cause a radiation exposure exceeding the dose limitation in 
10 CFR ). 

                                                 
 As described in Section 2.1.4 of this GEIS, there are currently no DTS licensees, but these 

requirements would apply to persons that seek to build and operate a DTS. 
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In general, the potential for theft or diversion of light water reactor spent fuel from the ISFSI with 
the intent of using the contained special nuclear material for nuclear explosives is not 
considered credible because of (1) the inherent protection afforded by the massive reinforced-
concrete storage module and the steel storage canister; (2) the unattractive form of the 
contained special nuclear material, which is not readily separable from the radioactive fission 
products; and (3) the immediate hazard posed by the high radiation levels of the spent fuel to 
persons not provided radiation protection (NRC 1991c, 1992). 

The immediate hazard posed by the high radiation levels of the spent fuel will, however, 
diminish over time, depending on burnup and the level of radiation deemed to provide adequate 
self-protection.  Self-protection refers to the incapacitation inflicted upon a recipient from 
inherent radiation emissions in a timeframe that prevents the recipient from completing an 
intended task (Coates et al. 
to possible theft or diversion over long periods of time.  This susceptibility depends on the 
burnup; higher burnup spent fuel provides adequate self-protection for longer time periods.  
The Blue Ribbon Commission on America’s Nuclear Future:  Report to the Secretary of Energy 
(BRC 2012) concluded: 

As the duration of storage is extended, the amount of penetrating radiation 
emitted by spent fuel will diminish.  In the process, the fuel loses a degree of 

-protection” against theft or diversion: in other words, unshielded exposure to 
the fuel becomes less immediately debilitating and hence creates less of a 
deterrent to handling by unauthorized persons.  This means that over long time 
periods (perhaps a century or more, depending on burnup and the level of 
radiation that is deemed to provide adequate self-protection), the fuel could 
become more susceptible to possible theft or diversion (although other 
safeguards would remain in place).  This in turn could change the security 
requirements for older spent fuel.  Extending storage to timeframes of more than 
a century could thus require increasingly demanding and expensive security 
protections at storage sites. 

Further, for non-light water reactor spent fuel, the period of self-protection may be lower than 
that of light water reactor spent fuel, depending on the burnup of the spent fuel and the isotopic 
composition of the special nuclear material (i.e., the attractiveness of the material for diversion). 

Thus, additional security requirements may be necessary in the future if spent fuel remains in 
storage for a substantial period of time.  Under those circumstances, it is reasonable to assume 
that, if necessary, the NRC will issue orders or enhance its regulatory requirements for ISFSI 
and DTS security, as appropriate, to ensure adequate protection of public health and safety and 
the common defense and security. 

The NRC has determined that the measures described above, coupled with the robust nature of 
dry cask storage systems, make the probability of a successful terrorist attack, although 
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numerically indeterminable, very low.  Furthermore, the probability of successfully detonating an 
improvised nuclear device (IND) is even more remote because there are significant steps 
required to manufacture an IND from spent fuel, including theft of the spent fuel, removal of the 
spent fuel from the site, and significant chemical and metallurgical processing steps to 
manufacture an IND. 

The conditional consequence of a successful theft and diversion attack that ultimately results in 
detonation of an IND would be catastrophic.  The National Academies and U.S. Department of 
Homeland Security have estimated environmental effects caused by detonation of an IND.  For 
a 10-kiloton device, the shockwave could kill exposed persons within 0.6 km (0.4 mi); the heat 
effects could kill persons within 1.8 km (1.1 mi); and initial radiation doses would exceed 4 Gy 
(400 rad) up to 1.3 km (0.8 mi) away.  Radioactive fallout could result in doses above 4 Gy (400 
rad) out to  km (6 mi).  Long-term environmental effects would include contaminated property 
and food supplies, death and illness, loss of jobs, and costs to local, State, and Federal 
gov  

after the NRC issued the license for the 
Diablo Canyon ISFSI in March 2004, the Ninth Circuit reviewed the licensing action and, as 
discussed, required the NRC to consider terrorist acts in its environmental review associated 
with this licensing action.  In response to the Ninth Circuit decision, the NRC supplemented its 
EA and finding of no significant impact for the Diablo Canyon ISFSI to address the likelihood 

g): 

The NRC staff reviewed the analyses performed for generic ISFSI security 
assessments, and compared their assumptions to the relevant features of the 
Diablo Canyon ISFSI.  Based on this comparison, the staff determined that the 
assumptions used in these generic security assessments regarding storage cask 
design, source term (amount of radioactive material released), and atmospheric 
dispersion, were representative, and in some cases, conservative, relative to the 
actual conditions at the Diablo Canyon ISFSI.  In fact, because of the specific 
characteristics of the spent fuel authorized for storage at the Diablo Canyon 
ISFSI (lower burnup fuel), and the greater degree of dispersion of airborne 
radioactive material likely to occur at the site, any dose to affected residents 
nearest to the Diablo Canyon site will tend to be much lower than the doses 
calculated for the generic assessments.  Based on these considerations, the 
dose to the nearest affected resident, from even the most severe plausible threat 
scenarios – the ground assault and aircraft impact scenarios – would likely be 

 rem.  In many scenarios, the hypothetical dose to an individual in the 

some situations, emergency planning actions could provide an additional 
measure of protection to mitigate the consequences, in the unlikely event that a 
successful attack were carried out at the Diablo Canyon ISFSI. 
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from the generic analysis performed as part of ISFSI security assessments (NRC 2003).  The 
site-specific assumption in the EA Supplement was the distance to the nearest resident from the 

average distance to nearby residences for other specifically licensed ISFSIs, which is about 
1.6 km (1 mi).  Doses at closer residences could be larger, but are likely to remain well below 
levels that could cause immediate health effects.  The NRC took both the estimated dose and 
the likelihood into consideration in making a finding of no significant impact.  Thus, the NRC 
determines that the environmental risk is SMALL.  In addition, the environmental risk of impacts 
on property and land resulting from downwind settling of airborne radioactive material would be 
SMALL. 

In February 2011, after a challenge to the Supplemental Environmental Assessment, the Ninth 
Circuit issued a decision affirming its sufficiency (San Luis Obispo Mothers for Peace v. NRC).   

The consequences of successful radiological sabotage at a DTS would be similar to the 
consequences of postulated accidents at a DTS.  For example, Section 4.18.1.2 of this GEIS 
describes a design basis event at a DTS involving 21 damaged spent fuel assemblies in an open 
cask that results in a release of radioactive material through an inoperable ventilation system.  

1 mSv 
 mrem). 

4.19.3 Conclusion 

The NRC finds that even though the environmental consequences of a successful attack on a 
spent fuel pool during continued storage would be large, the very low probability of a successful 
attack ensures that the environmental risk is SMALL.  Similarly, for operational ISFSIs and 
DTSs during continued storage, the NRC finds that the environmental risk is SMALL.   

4.20 Summary 
The impact determinations for at-reactor storage for each resource area for each timeframe are 
summarized in Table 4-2.  For most of the resource areas, the impact determinations for all 
three timeframes are SMALL.  Continued storage is not expected to adversely affect special 
species and habitats.  For accidents (design basis and severe) and terrorism considerations, the 
environmental risks of continued storage are SMALL. 

However, for a few resource areas, impact determinations are greater than SMALL and varied 
for the three timeframes.  For the long-term storage and indefinite storage timeframes, during 
which ground-disturbing activities may occur, impacts on historic and cultural resources range 
from SMALL to LARGE.  The impacts from management and disposal of nonradioactive waste 
would be SMALL for both the short-term and long-term timeframes but SMALL to MODERATE 
for indefinite storage. 
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The NRC therefore concludes that these results are representative of the impacts for an away-
from-reactor ISFSI at a different location.  Therefore, the NRC concludes that the impacts of 
postulated accidents would be SMALL during the three storage timeframes. 

5.19 Potential Acts of Sabotage or Terrorism 
Section 4.19 provides background regarding the NRC approach to addressing acts of terrorism 
in relation to dry cask storage.  That information is also applicable to an away-from-reactor 
ISFSI.  As with the accident impacts analysis in Section 5.18, the impacts from terrorist acts are 
substantially the same across the three timeframes—short-term, long-term, and indefinite—and 
are therefore discussed only once. 

The same safeguard -reactor ISFSI 
under a site-specific license and an away-from-reactor ISFSI.  Safeguard requirements at at-
reactor specifically licensed ISFSIs are described in Section 4.19.2 of this GEIS.  In that section, 
the NRC concluded that both the probability and consequences of a successful attack on an at-
reactor ISFSI are low and, therefore, the environmental risk is SMALL.  Therefore, the NRC 
concludes that the results from Section 4.19.2 would also be applicable to an away-from-reactor 
ISFSI, and the associated impacts would be SMALL during the three storage timeframes. 

5.20 Summary 
The impact levels determined by the NRC in the previous sections for away-from-reactor dry 
cask storage of spent fuel are summarized in Table 5-1.  For most impact areas, the impact 
levels are denoted as SMALL, MODERATE, and LARGE as a measure of their expected 
adverse environmental impacts.  In other impact areas, the impact levels are denoted according 
to the types of findings required under applicable regulatory or statutory schemes (e.g., 
“disproportionately high and adverse” for environmental justice impacts). 

For a number of the resource areas, the impact determinations for all three timeframes are 
SMALL.  For air quality and terrestrial ecology, there is the potential for a MODERATE impact 
during the construction of the ISFSI.  For environmental justice, special status species and 
habitats, and historic and cultural resources, the results are highly site-specific.  While it is 
possible the ISFSI could be built and operated with no noticeable impacts on these resources, a 
definitive conclusion cannot be drawn in this GEIS.  For socioeconomics (taxes), aesthetics, and 
traffic, there are impacts that could be greater than SMALL that will continue throughout the 
existence of the ISFSI.  The tax impacts are beneficial in nature.  Finally, there is the potential 
for a MODERATE impact from the disposal of nonradioactive waste in the indefinite timeframe if 
that waste exceeds the capacity of nearby landfills. 
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Appendix B 
 

Technical Feasibility of Continued Storage and 
Repository Availability 

B.1 Introduction 
In this Generic Environmental Impact Statement for Continued Storage of Spent Nuclear Fuel 
(GEIS), the U.S. Nuclear Regulatory Commission (NRC) addresses the environmental impacts 
of continuing to store spent nuclear fuel (spent fuel) at a reactor site or at an away-from-reactor 
storage facility, after the end of a reactor’s licensed life for operation until final disposition in a 
geologic repository (“continued storage”).  This GEIS provides a regulatory basis for the NRC’s 
proposed amendment to Title 10 of the Code of Federal Regulations (CFR) Part 51.  
Historically, past Waste Confidence proceedings included a Decision with five findings that 
addressed technical feasibility of a mined geologic repository, the degree of assurance that 
disposal would be available by a certain time, and the degree of assurance that spent fuel and 
commercial high-level waste could be managed safely without significant environmental impacts 
for a certain period beyond the expiration of plants’ operating licenses.  Preparation of and 
reliance upon a GEIS is a fundamental departure from the approach used in past Waste 
Confidence proceedings.  This GEIS acknowledges the uncertainties in the Commission’s 
prediction of repository availability and provides an environmental analysis of three possible 
storage timeframes.  To this end the GEIS considers impacts for three possible timeframes 
constrained by repository availability, including the impacts from indefinite storage, should a 
repository never become available. 

The NRC’s underlying conclusions regarding the technical feasibility of continued storage and a 
repository continue to undergird its environmental analyses.  These underlying conclusions, 
which are relevant to an analysis of the potential environmental impacts assessed in this GEIS, 
are discussed as two broad issues in this appendix:  the NRC’s technical information regarding 
the availability of a repository for disposal of spent fuel generated in a power reactor (Section 
B.2) and the technical feasibility of safe storage of spent fuel in an at-reactor or away-from-
reactor storage facility until sufficient repository capacity becomes available (Section B.3).  
These two broad issues were addressed in the five findings contained in the Waste Confidence 
Decision from past Waste Confidence proceedings; this appendix addresses these issues under 
two broad topic areas rather than five findings.  Section B.4 provides a summary of the 
conclusions reached in this appendix.  

(incorporated into R125).521

769
Appellate Case: 21-9593     Document: 010110689276     Date Filed: 05/26/2022     Page: 26 



Appendix B 

NUREG-2157 B-2 September 2014 

B.2 Repository will be Available to Dispose of Spent Fuel 
Based on the analysis below and elsewhere in this GEIS, the NRC believes that the most-likely 
scenario is that a repository will become available to dispose of spent fuel by the end of the 
short-term timeframe (within 60 years of the end of a reactor’s licensed life for operation).  The 
NRC’s belief is based on the resolution of two questions:  whether a repository is technically 
feasible and, if so, how long will it take to site, license, construct, and open a repository.  
“Technical feasibility” simply means whether a geologic repository is technically possible using 
existing technology (i.e., without any fundamental breakthroughs in science and technology).  If 
technically feasible, then the question becomes what is a reasonable timeframe for the siting, 
licensing, construction, and opening of a geologic repository.  Both questions are discussed in 
detail below in Sections B.2.1 (Technical Feasibility of a Repository) and B.2.2 (Availability of a 
Repository). 

B.2.1 Technical Feasibility of a Repository 

The Commission has consistently determined that current knowledge and technology support 
the technical feasibility of deep geologic disposal.  In its original 1984 Waste Confidence 
proceeding, the NRC stated that “[t]he Commission finds that safe disposal of [high-level 
radioactive waste and spent nuclear fuel] is technically possible and that it is achievable using 
existing technology” (49 FR 34658) (emphasis added).  The Commission then stated:  “Although 
a repository has not yet been constructed and its safety and environmental acceptability 
demonstrated, no fundamental breakthrough in science or technology is needed to implement a 
successful waste disposal program.”  Although the Commission has conducted Waste 
Confidence proceedings since 1984, this focal point—whether a fundamental breakthrough in 
science or technology is needed—continues to guide the Commission’s consideration of the 
feasibility of spent fuel disposal.  Since 1984, the technical feasibility of a geological repository 
has moved significantly beyond a theoretical concept. 

Today, the consensus within the scientific and technical community engaged in nuclear waste 
management is that safe geologic disposal is achievable with currently available technology 
(see, e.g., Blue Ribbon Commission on America’s Nuclear Future [BRC 2012], Section 4.3).  
Currently, 25 countries, including the United States, are considering disposal of spent or 
reprocessed nuclear fuel in deep geologic repositories.  Repository programs in other countries, 
which continue to provide additional information useful to the U.S. program, are actively 
considering crystalline rock, clay, and salt formations as repository host media (IAEA 2005).  
Many of these programs have researched these geologic media for several decades.   

Ongoing research in both the United States and other countries supports a conclusion that 
geological disposal remains technically feasible and that acceptable sites can be identified.  
After decades of research into various geological media, no insurmountable technical or 
scientific problem has emerged to challenge the conclusion that safe disposal of spent fuel and 
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high-level radioactive waste can be achieved in a mined geologic repository.  Over the past two 
decades, significant progress has been made in the scientific understanding and technological 
development needed for geologic disposal.  There is now a better understanding of the 
processes that affect the ability of repositories to isolate waste over long periods (e.g., the 
International Atomic Energy Agency’s [IAEA’s] Scientific and Technical Basis for the Geologic 
Disposal of Radioactive Wastes, Technical Reports Series No. 413 [IAEA 2003a] and Ahn and 
Apted’s Geological Repository Systems for Safe Disposal of Spent Nuclear Fuels and 
Radioactive Wastes [Ahn and Apted 2010]).   

Further, the ability to characterize and quantitatively assess the capabilities of geologic and 
engineered barriers has been repeatedly demonstrated (see the Organisation for Economic 
Cooperation and Development, Nuclear Energy Agency’s Lessons Learnt from Ten 
Performance Assessment Studies [NEA 1997]).  In addition, specific sites have been 
investigated and extensive experience has been gained in underground engineering (see 
IAEA’s Radioactive Waste Management Studies and Trends, IAEA/WMDB/ST/4 [IAEA 2005] 
and The Use of Scientific and Technical Results from Underground Research Laboratory 
Investigations for the Geologic Disposal of Radioactive Waste [IAEA 2001]).  These advances 
and others throughout the world (e.g., IAEA’s Joint Convention on Safety of Spent Fuel 
Management and on Safety of Radioactive Waste Management, INFCIRC/546 [IAEA 1997]) 
continue to confirm the soundness of the basic concept of deep geologic disposal (IAEA 1997).  
In the United States, the technical approach for safe high-level radioactive waste disposal has 
remained unchanged for several decades—a deep geologic repository containing natural 
barriers to hold canisters of high-level radioactive waste with additional engineered barriers to 
further retard radionuclide release.  Although some elements of this technical approach have 
changed in response to new knowledge, safe disposal remains feasible with current technology.  
The recent report by the Blue Ribbon Commission on America’s Nuclear Future (BRC 2012) 
supported geologic disposal by concluding that: 

geologic disposal in a mined repository is the most promising and technically 
accepted option available for safely isolating high-level nuclear wastes for very 
long periods of time.  This view is supported by decades of expert judgment and 
by a broad international consensus.  All other countries with spent fuel and high-
level waste disposal programs are pursuing geologic disposal.  The United 
States has many geologic media that are technically suitable for a repository. 

In addition, support for the feasibility of geologic disposal can be drawn from experience gained 
from the review of the U.S. Department of Energy’s (DOE’s) license application for a high-level 
nuclear waste repository at Yucca Mountain, Nevada (DOE 2008a).  On June 3, 2008, the DOE 
submitted an application for a construction authorization to the NRC, and on September 8, 
2008, the NRC notified DOE that it found the application acceptable for docketing 
(73 FR 53284) and began its review.  DOE subsequently filed a motion with an NRC Atomic 
Safety and Licensing Board seeking permission to withdraw the license application 
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(NRC 2010a).  In recognition of budgetary limitations, the Commission directed the Atomic 
Safety and Licensing Board to complete all necessary and appropriate case management 
activities, and the Atomic Safety and Licensing Board suspended the proceeding.  The NRC 
staff completed three technical review documents (i.e., NRC 2011a,b,c) covering the operational 
period and the postclosure period (i.e., the period after permanent closure of the repository) and 
one safety evaluation report on general information (NRC 2010b).  The NRC staff’s technical 
review did not identify any issues that would challenge the feasibility of geological disposal as a 
general matter.  However, these technical reports did not include conclusions as to whether or 
not DOE’s proposed Yucca Mountain repository satisfies the Commission’s regulations and do 
not constitute a final judgment or determination of the acceptability of the DOE construction 
application.   

In August 2013, the U.S. Court of Appeals for the District of Columbia Circuit (Court of Appeals) 
issued a writ of mandamus and directed the NRC to resume the licensing process for DOE’s 
license application.  In response, the Commission directed the NRC staff to complete and issue 
the safety evaluation report associated with the license application (NRC 2013).  Currently, the 
NRC is working on completing its safety review of DOE’s license application and plans to 
publish the remaining volumes of its safety evaluation report by January 2015. 

The technical feasibility of a deep geologic repository is further supported by current DOE 
defense-related activities.  The DOE sited and constructed, and since March 1999 has been 
operating, a deep geologic repository for defense-related transuranic radioactive wastes near 
Carlsbad, New Mexico.  At this site, the DOE has successfully disposed of transuranic waste 
from nuclear weapons research and testing operations.  This Waste Isolation Pilot Plant (WIPP) 
is located in the Chihuahauan Desert of southeastern New Mexico, approximately 42 km (26 mi) 
east of Carlsbad.  The facility is used to store transuranic waste from nuclear weapons research 
and testing operations from past defense activities.  Project facilities include mined disposal 
rooms 655 m (2,150 ft) underground. 

The NRC recognizes the incident at WIPP on February 14, 2014, which resulted in the release 
of americium and plutonium from one or more transuranic (TRU) waste containers into the 
environment.  Trace amounts of americium and plutonium are believed to have leaked through 
unfiltered exhaust ducts and escaped aboveground.  No personnel were determined to have 
received external contamination; however, 21 individuals were identified through bioassay to 
have initially tested positive for low level amounts of internal contamination.  No adverse health 
impacts have been reported.  The DOE has issued a Phase 1 accident report on the incident 
(DOE 2014).  Despite the event, the NRC continues to conclude that a repository is technically 
feasible. 

In January 2013, the DOE released Strategy for the Management and Disposal of Used Nuclear 
Fuel and High-Level Radioactive Waste, a response to the Blue Ribbon Commission on 
America’s Nuclear Future’s report (DOE 2013).  In this strategy document, DOE presents a 
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framework for “moving toward a sustainable program to deploy an integrated system capable of 
transporting, storing, and disposing of [spent] nuclear fuel and high-level radioactive waste from 
civilian nuclear power generation…” (DOE 2013).  This new DOE strategy includes a nuclear 
waste-management system consisting of a pilot interim storage facility, a larger full-scale interim 
storage facility, and a geologic repository.  U.S. policy remains that geologic disposal is the 
appropriate long-term solution for disposition of spent fuel and high-level radioactive waste. 

Finally, the activities of European countries support the technical feasibility of a deep geologic 
repository.  In late 2012, a Finnish nuclear-waste-management company (Posiva) submitted a 
construction license application for a geological repository for spent fuel to Finland’s Radiation 
and Nuclear Safety Authority, and in spring 2011, Swedish nuclear authorities accepted an 
application from the Swedish Nuclear Fuel and Waste Management Company for permission to 
build a repository for spent fuel.  Based on the national and international research, proposals, 
and experience with geologic disposal, the NRC concludes that a geologic repository continues 
to be technically feasible. 

B.2.2 Availability of a Repository  

Given the consensus that geologic repositories are technically feasible, experience to date is 
also relevant in determining the timeframe to successfully site, license, construct, and open a 
repository.  Of the 24 countries other than the United States considering disposal of spent or 
reprocessed nuclear fuel in deep geologic repositories, 10 have established target dates for the 
availability of a repository.1  The majority of the 14 countries with no established target date for 
repository availability rely on centralized interim storage, which may include a protracted period 
of at-reactor storage before shipment to a centralized facility. 

While some countries have struggled with specific implementation issues, the international 
consensus regarding an approach to disposal in a deep geologic repository and a reasonable 
timeframe for a repository to become available has not been abandoned.  

In 1997, the United Kingdom rejected an application for the construction of a rock 
characterization facility at Sellafield, leaving the country without a path forward for long-term 
management or disposal of intermediate-level waste or spent fuel.  In 1998, an inquiry by the 
United Kingdom House of Lords endorsed geologic disposal but specified that public 
acceptance was required.  As a result, the United Kingdom Government embraced a repository 
plan based on the principles of voluntarism and partnership between communities and 

                                                 
1 The three countries with target dates that plan direct disposal of spent fuel are:  Czech Republic (2050), 
Finland (2020), and Sweden (2025).  The seven countries with target dates for disposal of reprocessed 
spent fuel and high-level radioactive waste are:  Belgium (2035), China (2050), France (2025), Germany 
(2025), Japan (2030s), Netherlands (2103), and Switzerland (2042). 
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implementers.  This led to the initiation of a national public consultation and major structural 
reorganization within the United Kingdom program.  In 2008, the UK Government called for 
potential volunteers to host the repository and was expecting the repository would open around 
2040 (MRWS 2012).  In 2013, the Cumbria County Council voted to withdraw from the United 
Kingdom process to find a host community for an underground radioactive waste disposal 
facility and to end the site-selection process in West Cumbria.  In responding to the outcome of 
the votes in West Cumbria, the Secretary of State for Energy and Climate Change published a 
Written Ministerial Statement on January 31, 2013, that made clear that the United Kingdom 
Government remains committed to geological disposal for the safe and secure management of 
higher activity radioactive waste (DECC 2013) .  In July 2014, the United Kingdom continued to 
support geological disposal and provided a revised policy framework for implementing 
geological disposal that favors a voluntarist approach based on working with communities that 
are willing to participate in the siting process (DECC 2014).  The formal process for working with 
communities is expected to begin in 2016. 

In Germany, a large salt dome at Gorleben had been under study since 1977 as a potential 
spent fuel repository.  After suspension of exploration in 2000, Germany resumed exploration of 
Gorleben as a potential spent fuel repository in 2010.  In July 2013, the Site Selection Act 
became effective in Germany.  Currently, a 33-member commission made up of representatives 
from societal groups, academia, and the German government is preparing proposals for site 
selection procedures, which are due by the end of 2015. 

Initial efforts in France during the 1980s also failed to identify potential repository sites, using 
solely technical criteria.  Failure of these attempts led to the passage of nuclear waste 
legislation that prescribed 15 years of research.  Reports on generic disposal options in clay and 
granite media were prepared and reviewed by the French Nuclear Safety Authority in 2005.  In 
2006, the French Parliament passed new legislation designating a single site for deep geologic 
disposal of intermediate- and high-level radioactive waste.  This facility, to be located near the 
town of Bure in northeastern France, is scheduled to open in 2025, about 34 years after 
passage of the original Nuclear Waste Law of 1991, and 19 years after site selection.  On May 
6, 2014, the French National Agency for Radioactive Waste Management (ANDRA) announced 
the actions it intends to take resulting from recent public debate on geological disposal.  ANDRA 
announced plans for a pilot facility and improvements for greater public involvement.  ANDRA 
anticipates completion of the license application at the end of 2017 and, subject to approvals, 
construction of the facility could begin in 2020 and a pilot phase could begin in 2025. 

In Switzerland, after detailed site investigations in several locations, the Swiss National 
Cooperative for Radioactive Waste Disposal proposed, in 1993, a deep geologic repository for 
low- and intermediate-level waste at Wellenberg.  In 1998, Swiss authorities found that technical 
feasibility of the disposal concept had been successfully demonstrated; however, in 2002, a 
public cantonal referendum rejected the proposed repository.  Despite difficulties with public 
acceptance, Swiss authorities have gathered more than 25 years of high-quality field and 
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laboratory research and are anticipating constructing and operating a deep geologic repository 
after 2040, less than 30 years from today.  A site selection plan was approved by the Federal 
Council in 2008 and three geological siting areas were identified by 2011 for deep geological 
disposal of high-level waste.  A second phase is currently underway and involves regional 
participation and comparative studies with safety as the decision criterion. 

In 1998, an independent panel reported to the Governments of Canada and Ontario on its 
review of Atomic Energy of Canada Ltd.’s concept of geologic disposal (CEAA 1998).  The 
panel concluded that broad public support is necessary in Canada to ensure the acceptability of 
a concept for managing spent fuel.  The panel also found that technical safety is a key part, but 
only one part, of acceptability.  To be considered acceptable in Canada, the panel found that a 
concept for managing nuclear fuel wastes must (1) have broad public support; (2) be safe from 
a technical perspective; (3) have been developed within a sound ethical and social assessment 
framework; (4) have the support of Aboriginal people; (5) be selected after comparison with the 
risks, costs, and benefits of other options; and (6) be advanced by a stable and trustworthy 
proponent and overseen by a trustworthy regulator.  Resulting legislation mandated a 
nationwide consultation process and widespread organizational reform.   

In 2007, the Government of Canada announced its selection of the Adaptive Phased 
Management approach and directed the Nuclear Waste Management Organization to take at 
least 2 years to develop a “collaborative community-driven site-selection process.”  The Nuclear 
Waste Management Organization is using this process to open consultations with citizens, 
communities, Aboriginals, and other interested parties to find a suitable site in a willing host 
community.  Nuclear Waste Management Organization’s site-selection process was initiated in 
May 2010.  For financial planning and cost estimation purposes only, the Nuclear Waste 
Management Organization assumes the availability of a deep geological repository in 2035, 
27 years after initiating development of new site-selection criteria, 30 years after embarking on 
a national public consultation, and 37 years after rejection of the original geologic disposal 
concept (NWMO 2008).  At the end of 2012, 21 communities had expressed interest in learning 
more about the project (NWMO 2013).  As of June 2014, 14 of the initial 21 communities are still 
actively engaged in the siting process.  In particular, four communities are continuing with more 
detailed analyses having completed preliminary assessments; 10 communities are still in the 
preliminary assessment phase; and seven communities are no longer being considered in the 
site selection process. 

Repository development programs in Finland and Sweden are further along than in other 
countries but have taken time to build support from potential host communities.  In Finland, 
preliminary site investigations started in 1986, and detailed characterizations of four locations 
were performed between 1993 and 2000.  In 2001, the Finnish Parliament ratified the 
government’s decision to proceed with a repository project at a chosen site only after the 1999 
approval by the municipal council of the host community.  In December 2012, Posiva (i.e., the 
nuclear-waste-management company in Finland) submitted a construction permit application for 
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a final repository that will hold spent fuel from Finland’s nuclear reactors.  In June 2014, the 
Radiation and Nuclear Safety Authority (STUK) in Finland estimated that it can complete its 
safety assessment report for the construction permit application in January 2015.  Finland 
expects this facility to begin receipt of spent fuel for disposal in 2020, 34 years after the start of 
preliminary site investigations. 

Between 1993 and 2000, Sweden conducted feasibility studies in eight municipalities.  One site 
was found technically unsuitable, and two sites were eliminated by municipal referenda.  Three 
of the remaining five sites were selected for detailed site investigations.  Municipalities adjacent 
to two of these sites agreed to be potential hosts, and one refused.  Since 2007, detailed site 
investigations were conducted at Östhammar and Oskarshamn, both of which already host 
nuclear power stations.  On June 3, 2009, the Swedish Nuclear Fuel and Waste Management 
Company (SKB) selected the Forsmark site located in the Östhammar municipality for the 
Swedish spent fuel repository and, in spring 2011, SKB submitted a license application.  At the 
request of the Swedish government, the Nuclear Energy Agency organized an international 
team to review the SKB license application.  In June 2012, the international review team 
completed its review and report stating: “SKB‘s post-closure radiological safety analysis report, 
SR-Site, is sufficient and credible for the licensing decision at hand.  SKB‘s spent fuel disposal 
programme is a mature programme—at the same time innovative and implementing best 
practice—capable in principle to fulfil the industrial and safety-related requirements that will be 
relevant for the next licensing steps” (NEA 2012).  In April 2014, the Swedish Radiation Safety 
Authority, as part of its review process, circulated the license application for comment to other 
public authorities and environmental organizations.  A government decision is expected in 2015.  
If Swedish authorities authorize construction, the repository could be available for disposal 
around 2025, about 30 years after feasibility studies began. 

In the United States, the DOE is the agency responsible for carrying out the national policy to 
site and build a repository, which includes designing, constructing, operating, and 
decommissioning the repository.  The time DOE will need to develop a repository site will 
depend upon a variety of factors, including Congressional action and funding.  Public 
acceptance will also influence the time it will take to implement geologic disposal.  The NRC, by 
contrast, is the agency responsible for reviewing, licensing, and overseeing the construction and 
operation of the repository.   

In 2012, the Blue Ribbon Commission on America’s Nuclear Future recommended “prompt 
efforts to develop one or more geologic disposal facilities” (BRC 2012).  In response to the Blue 
Ribbon Commission’s report, the DOE (2013) stated that its “…goal is to have a repository sited 
by 2026; the site characterized, and the repository designed and licensed by 2042; and the 
repository constructed and its operations started by 2048.”  Based on the evaluation of 
international experience with geologic repository programs—including the issues some 
countries have overcome—and the affirmation by the Blue Ribbon Commission of the geologic 
repository approach, the NRC continues to believe that 25 to 35 years is a reasonable period for 
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repository development (i.e., candidate site selection and characterization, final site selection, 
licensing review, and initial construction for acceptance of waste). 

Although the NRC believes that 25 to 35 years is a reasonable timeframe for repository 
development, it acknowledges that there is sufficient uncertainty in this estimate that the 
possibility that more time will be needed cannot be ruled out.  International and domestic 
experience have made it clear that technical knowledge and experience alone are not sufficient 
to bring about the broad social and political acceptance needed to construct a repository.  The 
time needed to develop a societal and political consensus for a repository could add to the time 
to site and license a repository or overlap it to some degree.   

Because the availability of a repository can be substantially affected by whatever process is 
employed to achieve a national consensus on repository site selection, and consistent with the 
decision of the Court of Appeals in New York v. NRC, this GEIS offers three timeframes for 
continued storage that reflect significant differences in the availability of the repository.  The 
short-term timeframe assumes a repository is available 60 years after the end of a reactor’s 
licensed life for operation.  The long-term timeframe assumes a repository is not available for an 
additional 100 years beyond the short-term timeframe, which means a repository would be 
available 160 years after the end of a reactor’s licensed life for operation.  In recognition of the 
uncertainty in reaching a national consensus on repository site selection, the third timeframe 
assumes that a repository does not become available and the spent fuel continues to be stored 
indefinitely. 

In the 2010 Waste Confidence decision, the Commission assessed the length of time that would 
be needed to site, license, construct, and open a repository.  This analysis moved away from 
the Commission’s historical practice of specifying a “target date” and instead concluded that a 
repository would be available “when necessary.”  The Commission’s reluctance to select a 
target date was not indicative of an inability to predict the length of the process for siting, 
constructing, licensing, and opening a repository, but rather that identification of a specific year 
as a starting point was uncertain.  In sum, based on experience in licensing similarly complex 
facilities in the United States and national and international experience with repositories already 
in progress, the NRC concludes a reasonable period of time for the development of a repository 
is approximately 25 to 35 years. 

B.3 Technical Feasibility of Safe Storage 
Spent fuel removed from a reactor is initially placed in a spent fuel pool for cooling.  After 
several years (about 5 years for low-burnup fuel and up to 20 years for high-burnup fuel), the 
spent fuel is sufficiently cooled that it can be placed in dry cask storage assuming current 
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September 11, 2021 

Office of Administration  
Mail Stop: TWFN-7-A60M 
Attn: Program Management, Announcements and Editing Staff 
U.S. Nuclear Rregulatory Commission  
Washington, DC 20555-0001 

Subject:  Submittal of Comments on Final Environmental Impact Statement (FEIS) for Interim Storage 
Partner’s (ISP’s) License Application for a Consolidated Interim Storage Facility (CISF) in Andrews 
County, Texas, Docket ID NRC-2016-0231 

Reference: 1. “Environmental Impact Statement for Interim Storage Partners LLC’s License
Application for a Consolidated Interim Storage Facility for Spent Nuclear Fuel in Andrews
County, Texas, Final Report,” NUREG-2239, Published on August 5, 2021, Docket ID
NRC-2016-0231-0387 (ML2120A120).

2. Federal Register Notice: Issuance of Environmental Impact Statement for Interim
Storage Partners Consolidated Interim Storage Facility License Application, August 5,
2021 (86 FR 43277) (ML2120A120).

3. Federal Register Notice: Environmental Protection Agency Receipt of Environmental
Impact State for Interim Storage Partners Consolidated Interim Storage Facility License
Application, August 13, 2021 (86 FR 44711 at 44712)

Undersigned counsel represents Permian Basin Coalition of Land and Royalty Owners and 
Operators (PBLRO) and Fasken Land and Minerals, Ltd. (FLML or Fasken) relating to the above-
referenced matter. PBLRO and FLML have engaged consultants in the review of the FEIS for ISP’s License 
Application for a CISF in Andrews County, Texas relating to Docket ID NRC-2016-0231. Please find 
enclosed consultant comments presented in Attachment 1 identifying procedural and environmental gaps, 
insufficient technical analyses and mitigation planning, and improper dismissal of major viewpoints with 
respect to the U.S. Nuclear Regulatory Commission’s (NRC) assessments provided in ISP’s FEIS for 
consideration.  

PBLRO and/or FLML previously submitted comments in the ISP scoping process, in response to 
ISP’s draft EIS, as well as actively participating in the underlying NRC administrative proceeding.1  

We look forward to the NRC’s and/or the U.S. Environmental Protection Agency’s (EPA) 
responses to attached. 

Sincerely, 

_/s/ Allan Kanner 
Allan Kanner 

KANNER & WHITELEY, LLC 

1 PBLRO and FLML intend on submitting additional comments in response to ISP’s FEIS under separate cover.   

SUNI Review Complete
Template=ADM-013
E-RIDS=ADM-03
ADD: Donald Habib, Christine Richie, 
Mary Neely

Comment (1)
Publication Date 9/17/2021
CITATION 86 FR 51926
PMD-07201051
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701 Camp Street  
New Orleans, Louisiana 70130 
(504) 524-5777

cc via email: 

James.Park@nrc.gov  
Stacy.Schumann@nrc.gov  
WCS_CISF_EIS@nrc.gov  
EIS-Filing@epa.gov 
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1.0 OVERVIEW 

A private company, Interim Storage Partners (ISP) applied in 2016 to license and construct a 

Consolidated Interim Storage Facility (CISF) of high-level nuclear waste (HLW) in Andrews County, 

Texas (FIGURE 1). The facility, located at the Texas-New Mexico border in the county, is proposed 

as an “interim” measure before a permanent repository of such materials is approved and 

constructed. The Nuclear Regulatory Commission (NRC) is the lead agency overseeing the 

National Environmental Protection Act (NEPA) process to determine what environmental impacts 

could exist if such a facility was constructed, operated, and (ultimately) decommissioned. The NRC 

released its Final Environmental Impact Statement (FEIS) in July 2021, with NRC staff 

recommending that “subject to the determinations in the staff’s safety review of the application, 

the proposed license be issued to ISP to construct and operate a CISF at the proposed location to 

temporarily store up to 5,000 MTUs [metric tons of uranium] of SNF [spent nuclear fuel] for a 

licensing period of 40 years” (NRC 2021, page 2-29). 

Myself and my team at Great Ecology have reviewed relevant materials from NRC’s FEIS for the 

Andrews County CISF. This project has met severe opposition from local, regional, and national 

stakeholders. Prominent environmental advocacy groups like the Sierra Club are on the same side 

as private companies in oil and gas exploration, with both groups raising concerns over the 

destructive impacts HLW storage would have in the region. There is bipartisan political opposition 

to the project from both the Democratic and Republican governors of New Mexico and Texas. 

This project will likely continue to face significant backlash from concerned citizens and industries, 

NEPA regulations notwithstanding. 
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Figure 1: Proposed ISP CISF Facility (from NRC 2021: Figure 2.2-1) 
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I believe the FEIS was conducted with a pre-determined outcome and did not take the requisite 

“hard look” as required by NEPA. Many components were not accurately evaluated such as: 

• The purpose and need of the facility is not “interim;”

• The technical studies undertaken for the NEPA analysis were piecemealed across several

years and therefore the FEIS does not provide a thorough and consistent evaluation for

some issues;

• The alternatives analysis does not sufficiently evaluate all ‘reasonable’ alternatives to the

project;

• The Environmental Justice analysis should be updated after NRC completes its internal

policy;

• The No Action Alternative was poorly elucidated and not evaluated adequately;

• Not all cumulative impacts are identified for transportation, groundwater, ecology

(particularly wildlife), and climate change, and the geographic extents used for cumulative

impact evaluation are arbitrary and incorrect;

• The mitigation analysis is not robust, does not place any responsibility on NRC for ensuring

mitigation is implemented, and does not include an analysis of the likelihood of

implementation  of those mitigation measures outside the NRCs jurisdiction. For example,

NRC assumes that mitigation for emergency response will be the responsibility of local

first responders, even though the additional risks, training, and costs for such emergency

response were not evaluated in the FEIS;

• NRC showed an almost total disregard for public input on the FEIS, and dismissed several

comments without adequate explanation or evaluation;

• Several categories were determined to have SMALL/MODERATE impacts, without a careful

evaluation of the magnitude of actual impacts; and

• The ecological resource analysis is incomplete and insufficient for multiple wildlife species

of conservation significance.
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2.0 PROCEDURAL GAPS 

The NRC received over 10,000 comments as part of the public comment process, with multiple 

comments highlighting deficiencies in the FEIS evaluation (see: NRC 2021, Comments D.2.1.1 

through D. 2.1.17, pages D-2 through D-12). My team and I identified many issues with the FEIS 

that are illustrative of a poorly done NEPA process by NRC, discussed further below. 

2.1 Purpose and Need: Not an “Interim” facility  
The “interim” facility described by NRC does not provide adequate assurance that the CISF project 

is not a permanent repository. “Interim” implies that there is a final, long-term solution established 

already (i.e., a permanent repository of HLW has already been approved and constructed). The 

current purpose and need states that the facility would receive and store HLW “before a 

permanent repository is available” (NRC 2021, page 1-3), which heightens the risk that this facility 

could serve as a de facto permanent repository.  

This is a major concern that has been brought up by multiple experts and government officials, 

including the governors of New Mexico and Texas. In public comments submitted by Tami 

Thatcher on behalf of the Environmental Defense Institute (November 2018), the “interim” status 

without the existence of licensed permanent disposal effectively results in the stranding of NSW 

at the ISP facility for an undetermined duration potentially exceeding the ISP facility’s license 

period or the time horizon upon which the NEPA evaluation was based. Governor Greg Abbott of 

Texas wrote a letter opposing after reviewing the draft Environmental Impact Statement (EIS) in 

November 2020. Governor Abbott also raised concerns about the “interim” definition of the 

facility, and noted that the EIS  

“[S]imply assumes … that a permanent geologic repository will be developed and 

licensed before 60 years are up, without addressing any contingency for the spent 

nuclear fuel if such a repository is not ready when ISP’s license expires” (Abbott 2020). 

Governor Michelle Lujan Grisham of New Mexico has raised similar concerns about “interim” 

storage, pointing out that “at this time, the NRC cannot guarantee that a permanent repository 

for spent nuclear fuel in the United States will be developed in 40, 80, or 120 years” (Grisham 

2020).  

The statement that this will be an “interim” storage facility of HLW is deliberately misleading. 

Policymakers and experts are rightly pointing out the high risk of the waste becoming abandoned, 

since a permanent repository does not exist to eventually accept the waste, nor is there a 

reasonable evidentiary basis for NRC to so find.  
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2.2 NEPA Studies: Piecemeal 
The studies for NEPA were performed in piecemeal, which weakens the overall FEIS analysis and 

does not present a clear picture of all impacts from these discrete sections. Study timelines vary 

in the document, with some studies being performed in the early and mid-2010s (Socioeconomics 

and Environmental Justice, Cultural and Historical Resources) and others as recent as 2020. Several 

studies were not performed by NRC, rather by other federal agencies or by other third parties that 

did not perform studies explicitly for NEPA. NRC relies on these analyses without further 

evaluating how each individual study relates to the others; with this piecemeal approach, impacts 

cannot be evaluated across time or space. The FEIS should not have been siloed.   

The deference to NRC’s authority should only be limited to their subject(s) of expertise and should 

not extend to all categories in the FEIS. NRC staff are experts in nuclear safety and radioactive 

exposures/risks, and as such their opinions on the FEIS should be deferred to if making a decision 

on safety risks. However, NRC grants itself deference for their NEPA determinations on issues 

outside of their realm of expertise, although such deference is illogical. For example, nationwide 

transportation is regulated by the Department of Transportation (USDOT) and the Federal 

Highway Administration (FHWA); as such, USDOT and FHWA should be deferred to for opinions 

and interpretations. NRC cannot be an expert in every evaluation; if an impact is not within their 

purview for evaluation, their determinations should be given less deference.  

2.3 Alternatives Analysis: Insufficient  
NEPA requires a review of reasonable project alternatives. Alternative analyses should clearly 

indicate why and how the range of project alternatives was developed, including what kind of 

public and agency input was used. In addition, alternatives analysis should explain why and how 

alternatives were eliminated from consideration. It must be made clear what criteria were used to 

eliminate alternatives, at what point in the process the alternatives were removed, who was 

involved in establishing the criteria for assessing alternatives, and the measures for assessing the 

alternatives' effectiveness.  

Section 2.2 of the FEIS identifies the alternatives considered for detailed analysis including the 

Proposed Action and the No Project Alternative. Meanwhile, Section 2.3 of the FEIS identifies eight 

alternatives eliminated from detailed analysis including:  

1) Storage at a government-owned CISF operated by the Department of Energy (DOE);

2) Alternative Design or Storage Technologies, which had three alternatives including:

a) DCSS Design Alternatives,

b) Hardened Onsite Storage Systems (HOSS),

c) Hardened Extended-Life Local Monitored Surface Storage (HELMS); and

3) Location Alternatives (four options).
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The alternatives eliminated from consideration were eliminated (respectively) for the following 

reasons:  

 

1) In planning stages lacking siting and design necessary for comparison of impacts.  

2) a)   new technology too speculative to be considered.  

b) generalized concept lacking detailed plans necessary for detailed safety, 

environmental, and cost/benefit analysis and does not meet the purpose and need for 

the proposed action.  

c)   lacking sufficient location-specific information for detailed analysis and would not 

fully meet the purpose and need of the proposed action.  

3) None clearly environmentally preferable to ISP’s proposed site. 

 

Section 2.3 of the FEIS does not explicitly state objective criteria used to eliminate alternatives 

instead eliminating some alternatives based on the stage of development, speculative nature of 

technologies, or the failure of an alternative to meet the proposed action’s purpose and need. If 

an alternative is eliminated from further consideration because it “does not meet the purpose and 

need,” the lead agency must adequately explain how or why this alternative doesn’t meet the 

purpose and need (USDOT 2021). Narrowly written purpose and need statements, which are 

designed to limit alternative review, are dubious and, as described above, the purpose and need 

stated in the ISP FEIS fails to adequately acknowledge the possibility that the ISP project may in 

fact become de facto permanent storage without better assurances to the contrary. Finally, Section 

2.3 of the FEIS identifies who was involved in establishing the criteria for assessing alternatives or 

measures for assessing the alternatives’ effectiveness as required under NEPA. 

 

Previous NEPA documents for “interim” nuclear storage facilities have evaluated multiple 

alternatives as part of the general analysis. For instance, NRC compiled an FEIS for a proposed 

CISF storage facility in Utah that incorporated three different alternatives for analysis, including 

alternatives for technology, sites, and transportation options (NRC et al. 2001). This current FEIS 

does not follow past precedent, and as such needs to include a more thorough evaluation and 

analysis of any and all alternatives to the proposed project. 

2.4 Environmental Justice: Evaluation Needs to be Updated 
President Joe Biden issued Executive Order (EO) 14008 in January 2021, which addresses several 

environmental issues like climate change, deforestation, and non-renewable energy. Chief among 

the Administration’s priorities is environmental justice, and the EO directs federal agencies to 

“develop programs, policies, and activities to address the disproportionate health, environmental, 

economic, and climate impacts on disadvantaged communities” (White House 2021). The NRC is 

in the process of updating its policy and guidance documents relating to environmental justice 

evaluations and is currently accepting public comments through September 22, 2021. Therefore, 

it is likely that NRC will update its policy by the end of September or October 2021. With this in 

mind, the current FEIS should be suspended until NRC establishes a policy and guidance reflective 

of the goals in the 2021 EO. When NRC has established final guidance in the future, the 

environmental justice portion of the FEIS should be re-evaluated. 
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2.5 No Action Alternative: Dismissed and Not Carefully Evaluated 
The FEIS does an insufficient job of elucidating the status quo or No Action Alternative and of 

analyzing the impacts of a No Action Alternative.  NEPA requires Federal lead agencies to always 

describe and analyze a “no action” alternative in an EIS. In simple terms, a No Action Alternative 

considers the effects of not approving the action under consideration. The No Action Alternative 

analysis provides a benchmark to allow decision makers and the public to compare the levels of 

environmental effects of the alternatives.  

Within the FEIS, characterization of the No Action Alternative or status quo is entirely dismissed. 

It is not purely a default to the existing environmental setting. Implicit in the comparison of 

impacts is consideration that status quo itself has benefits as well as drawbacks, and very little if 

any effort is provided in the FEIS to explicitly identify these. For example, within Table 2.4-1, under 

the topic of Socioeconomics, the No Action Alternative is indicated to have no impact significance, 

while clearly, some sort of beneficial impact to local finance (identified in the adjacent column for 

the proposed action) is being sacrificed under the No Action Alternative without being included 

in the analysis. This illustrates that a thoughtful analysis is lacking because the No Action 

Alternative or status quo was insufficiently evaluated. 

2.6 Cumulative Impacts Analysis: Insufficient  
Cumulative impacts under NEPA are defined as “the impact on the environment which results 

from the incremental impact of the action when added to other past, present and reasonably 

foreseeable future actions regardless of what agency (Federal or non-federal) or person 

undertakes such other actions” (40 CFR § 1508.7). The FEIS does not thoroughly evaluate the 

cumulative impacts of the ISP CISF Project along with all other past, present, and reasonably 

foreseeable future projects in the project vicinity.  Of major concern, many cumulative impacts are 

evaluated across geographic scales that do not accurately represent the scope and scale of 

potential impacts or underlying social, ecological, geological, or hydrological processes. FIGURE 2 

and TABLE 1 depict all impact radii across categories; of note, these are variable and are not applied 

across all categories. For example, cumulative impacts to ecological resources are only evaluated 

within a 5-mile buffer around the ISP site; in contrast, transportation is evaluated within a 50-mile 

buffer. There is little to no explanation for why ISP chose these radii for ecology and 

transportation, and if in fact these buffers truly represent cumulative impacts from the site (which, 

in the case of these two categories, they do not). For these and other radii chosen by ISP, NRC 

blindly accepted these values without further discussion or evaluation in the FEIS. 

Notably, several categories of assessment show considerable deficiencies in the depth and detail 

of analysis, including (but not limited to): 

• Transportation;

• Groundwater resources;

• Ecological impacts on wildlife; and

• Climate change.
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Figure 2: Cumulative Impact Radii from ISP FEIS (NRC 2021) 
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Table 1: Variable Radii for Environmental and Cumulative Impacts Analysis, ISP FEIS 

Impact Type* NEPA Category Radius of Evaluation 

Environmental Ecology 2 miles 

Air Quality 

Historical & Cultural Resources 

Visual & Scenic Resources 

Land Use 5 miles 

Transportation 

Geology & Soils 

Water Resources 

Environmental Justice 50 miles 

Public & Occupational Health 

Waste Management 

Socioeconomic Andrews County and Gaines County, 

TX; Lea County, NM 

Cumulative Land Use 5 miles 

Ecology 

Air Quality 6 miles 

Noise 

Visual & Scenic Resources 

Historical & Cultural Resources 10 miles 

Groundwater 20 miles 

Transportation 50 miles 

Geology & Soils 

Water Resources 

Environmental Justice 

Public & Occupational Health 

Waste Management 

Socioeconomic Andrews County and Gaines County, 

TX; Lea County, NM 
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2.6.1 Transportation 

The FEIS assumes all effects from transportation would be incremental over time. This does not 

appear to be the case as this facility would increase the region’s importance as a HLW storage 

and disposal destination increasing traffic volumes in a more than incremental manner. In 

addition, the arbitrary radius imposed on the cumulative impact assessment does not appear to 

appropriately consider the national and regional sources of HLW and long-distance freight system 

impacts. 

The FEIS also downplays the nationwide extent of where HLW would be arriving from, since HLW 

is currently stored at nuclear energy facilities dispersed throughout the country. FIGURE 3 shows 

the locations of nuclear reactor sites across the US, along with the railroad network that would 

need to be utilized to transport waste currently existing at these sites. Illustrations and figures in 

the FEIS do not show the true breadth of this problem, and instead separately show the rail 

network and decommissioned nuclear power plants (FIGURE 4). HLW is spread throughout the 

country, and the extent of its transportation to the ISP CISF facility has a much larger impact (and 

would be more than ‘incremental’) than the FEIS presents. It also ignores what the surrounding 

local community looks like, and what sensitive receptors could be most impacted. FIGURE 5 depicts 

several facilities with vulnerable populations in the area (an extrapolation of the rail network 

presented by NRC in FIGURE 4); many of these sensitive receptors are located quite close to the 

railroads in the area. Should any accident occur in the future, these people would certainly be 

impacted quite heavily.  
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Figure 3: Nuclear Reactor Sites throughout the United States and Nationwide Railroad Network 
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Figure 4: Nuclear Transportation Figures from the ISP FEIS. CISF Facility is depicted by red star. Top: 

Decommissioned Nuclear Waste Sites in the United States (Figure 2.2-4). Bottom: Location of Railroads in 

West Texas and Southeastern New Mexico (Figure 2.2-7) (NRC 2021) 
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Figure 5: Sensitive Receptors Close to the ISP CISF and Regional Railroad Network 
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As New Mexico Governor Grisham accurately critiques in her letter to NRC, the transportation of 

spent nuclear fuel across the nation to CISF facilities is complex and extremely dangerous (Grisham 

2020). Safe transportation of spent nuclear fuel requires both well-maintained infrastructure and 

highly specialized emergency response equipment and personnel that can respond quickly to an 

incident at the facility or on transit routes. Routes have to be agreed upon, weight capacity limits 

for existing rail systems need to be addressed, local first responders (emergency and medical) 

across the country have to be trained, and critical infrastructure and equipment need to be 

designed and deployed. Even with well-maintained infrastructure and best practices, some spent 

nuclear fuel in storage is not fit for transport. 

 

Sections 3.3.2 and 4.3 of the FEIS indicate that prior transportation analyses including the final 

State Environmental Impact Report (SEIR) for Yucca Mountain and NRC’s NUREG-2125 risk 

assessment provide sufficient information about potential transportation routes to support the 

analysis of transportation impacts. The NRC evaluation considers the routes evaluated in these 

prior transportation analyses to be representative or bounding for SNF shipments to and from the 

proposed ISP CISF project because they were derived based on typical transportation industry 

route selection practices. However, in comments on the draft EIS, the Western Interstate Energy 

Board (WIEB) High-Level Radioactive Waste (HLRW) Committee (WIEB 2020) encouraged the NRC 

to fully evaluate all reasonable modes and routes that could be used for nuclear waste 

transportation to the ISP CISF and opined that operational factors that should have been fully 

considered including: 

• An analysis of the effects of different transportation operating protocols on shipment 

safety; 

• Of the level of emergency preparedness along likely shipping routes; 

• Of requisite coordination and communication with affected states, tribes, and other 

important stakeholders; and 

• An analysis of the impact on shipment numbers and safety of using any of the variety of 

transportation casks that are licensed for use. 

The WIEB HLRW Committee also stated that “NUREG-2125 is an obsolete and inapplicable 

reference for an environmental impact analysis of the ISP CISF.” NRC does not provide justification 

for disregarding this valid criticism of their risk assessment procedures.  

 

The WIEB HLRW Committee also offers valid evidence that the existing railroad infrastructure and 

equipment is currently inadequate for the task of HLW transportation to the ISP CISF facility 

noting: “there would have to be enough railcars (assuming a mostly-rail transportation system) to 

support this shipment rate, and the railcars would have to be compliant with the Association of 

American Railroads (AAR) S-2043 standard. As of now, there are no manufactured railcars that are 

compliant with this standard. DOE’s Atlas railcar design is currently being tested to certify its 

compliance with S2043, but this certification is not expected to be complete until 2022 at the 

earliest.” 
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2.6.2 Groundwater 

The FEIS arbitrarily identifies a 20-mile cumulative impact evaluation radius for groundwater from 

the ISP Project. The FEIS further states that, of the nuclear facilities in the region only the existing 

Waste Control Specialists (WCS) facility, National Enrichment Facility (NEF), and Eden 

Radioisotopes are within the 20-mile groundwater study area. By arbitrarily limiting the study area 

dimensions, thorough evaluation of cumulative impacts of ISP and other past, present, and 

reasonably foreseeable projects to groundwater resources are precluded. As the Permian Basin 

Coalition and Fasken Land and Minerals’ previous comments on the ISP draft EIS (PBLRO & FLML 

2020) noted, the geographic formation (Central Basin Platform) is heavily-faulted and the Project’s 

seismic hazard analysis was deficient. The PBLRO/FLML letter also calls attention to the ISP 

environmental analyses’ failure to mention and characterize the Rio Grande Rift (RGR), which it 

characterizes as critical in understanding the geological and geohydrological history of the 

aquifers at the CISF and potential risks to groundwater resources and seismology (PBLRO/FLML 

2020).  In light of the analysis’ arbitrarily limited spatial scale in a region of obvious seismic risk, 

evaluation of cumulative impacts to groundwater resources is clearly inadequate. 

2.6.3 Wildlife (Ecology) 

Once again, the FEIS arbitrarily identifies a small, 5-mile cumulative impact evaluation radius for 

wildlife from ISP Project. NRC states that their ecological cumulative impacts analysis is “limited 

to this radius because ecological resources are not anticipated to influence or to be influenced by 

the proposed CISF project outside of this area.” This statement is not supported by any real 

scientific evidence and does not consider the wide ranges of several species with the potential to 

occur onsite. Migratory birds would most certainly be impacted outside of a 5-mile radius from 

the project, along with any highly mobile species. 

We discuss two species with wide-reaching ranges that were not examined thoroughly as part of 

the ecological cumulative impacts analysis: the endangered northern Aplomado falcon (Falco 

femoralis septentrionalis), and a regionally important game species, the pronghorn antelope 

(Antilocapra americana). Both species have a much wider reaching range than five miles, which is 

not captured by the FEIS cumulative impact radius (FIGURE 6). 
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Figure 6: Current Species Ranges for Northern Aplomado Falcon and Pronghorn Antelope 
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Northern Aplomado Falcon 

The U.S. Endangered Species Act of 1973 (ESA) regulates the ‘take’ of federally-listed threatened 

and endangered species. One federally-listed endangered species has a known range that 

includes the ISP Project site and surrounding environs (FIGURE 7). The northern Aplomado is a 

federally-listed Endangered Species with mapped range in western Texas and eastern New Mexico 

and a published Recovery Plan (USFWS 1990). The ESA has a recovery standard: in other words, 

the goal of the ESA is to recover a listed species to the point at which it can be delisted. This 

project, as well as other past, present, and reasonably foreseeable future projects in the region 

would together have cumulative impacts across a fairly substantial part of the historical former 

range of the species precluding the recovery of the species. Since this project is located within the 

species’ historic range, it follows that destruction of habitat would inhibit the recovery of this 

species and potential future delisting. The FEIS does not evaluate or address the recovery plan 

currently in place for this species and needs a more thorough analysis of the ESA relating to the 

northern Aplomado falcon.  

 

Figure 7: Predicted Habitat Map, Northern Aplomado Falcon (USGS GAP 2021) 
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Pronghorn antelope 

Similarly, the pronghorn antelope is a highly migratory game species which ranges across the 

southwestern U.S. It is an important, state-managed game species in both Texas and New Mexico 

which attracts hunters and wildlife enthusiasts to the region. Because of this, the herds of 

pronghorn antelope possess interstate commerce value as harvestable game. The proposed 

project, as well as other past, present, and reasonably foreseeable future projects (and their freight 

and construction traffic) would result in fragmentation of pronghorn antelope range and loss of 

habitat connectivity, potentially affecting the management and viability of herds migrating in both 

states. Habitat fragmentation and cumulative project impacts to migratory corridors for 

pronghorn antelope and other wide-ranging species are not discussed in the FEIS.  

2.6.4 Climate Change 

The FEIS evaluates climate change as part of air quality impacts (NRC 2021, Section 3.7.1.1 and 

Section 4.7.2). However, climate change does not solely impact atmospheric processes or the 

abiotic environment. All species (humans included) will have to adjust their behavior and range in 

response to climate or perish. Cumulative impacts of the ISP Project and other past, present, and 

reasonably foreseeable future projects on land use must be evaluated in tandem with reduced 

agricultural productivity of cropland and rangeland in the west Texas / eastern New Mexico region 

resulting from anthropogenic climate change. Similarly, the analysis of cumulative impacts of the 

ISP Project and other past, present, and reasonably foreseeable projects (notably highly 

consumptive mining and oil and gas production facilities) on groundwater resources and their 

sustainability must acknowledge growing uncertainty related to precipitation patterns, drought 

intensity, and other projections identified in Section 3.7.11. 

Additionally, NRC (and the U.S. Fish and Wildlife Service [USFWS]) should take shifting species 

distributions resulting from climate change into consideration when evaluating the cumulative 

impacts of current and reasonably foreseeable future projects on federally-listed and potential 

candidate species.  

2.7 Mitigation Planning: Insufficient  
One of the main stated purposes of NEPA is to “promote efforts which will prevent or eliminate 

damage to the environment and biosphere” (42 USC § 4321). This is generally accomplished 

through mitigation measures, such as restoration, avoidance of habitat, and/or reduction of harm. 

Monitoring is also an important factor to determine mitigation success, so any mitigation strategy 

needs to also include a robust monitoring program.  

Mitigation planning is a critical part of the NEPA process; however, I find the NRC’s mitigation 

strategy lacking in several areas, including: 

• No timeline for execution of mitigation;

• Proposed mitigation is not the responsibility of the lead agency (NRC); and

• No probability analysis of mitigation implementation.
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2.7.1 Nonexistent Mitigation Timeline 

All the mitigation measures provided by NRC appear to be deferred actions (as in, mitigation for 

project impacts is proposed but not evaluated further within a project timeline). No timeline is 

clearly stated in the document as to when mitigation would occur, and whether or not mitigation 

would delay or change their construction timeline. As an example, for surface water resources ISP 

proposes mitigation through “compliance with the Construction General Permit requirements and 

a Storm Water Pollution Prevention Plan (SWPPP)” (NRC 2021) However, ISP does not indicate 

when this SWPPP would be developed. NRC appears to push all mitigation (voluntary or required) 

to the future, thus thorough evaluation of proposed mitigation is not presented. 

2.7.2 Mitigation Outside of Lead Agency Jurisdiction 

Time and again in the FEIS, NRC indicates that permits and plans will be developed for the project 

which will identify future mitigation requirements. 

 

For project-related impacts and cumulative impacts to geology and soils, ecological resources, 

groundwater, surface water, and logically public health and other issues NRC indicates that 

mitigation measures and Texas Pollutant Discharge Elimination System (TPDES) permit 

requirements (including spill prevention and cleanup plans) would limit soil loss, avoid soil 

contamination, and minimize stormwater runoff impacts. For impacts to surface waters and 

wetlands, NRC indicates that the applicant would develop and implement a Stormwater Pollution 

Prevention Plan (SWPPP). Meanwhile, a TPDES industrial stormwater permit would set limits on 

the amounts of pollutants entering ephemeral drainages.  

 

Similarly, during the operations phase of the ISP Project, the applicant would be expected to 

implement a Spill Prevention, Control, and Countermeasures (SPCC) Plan to minimize the impacts 

of potential soil contamination, and stormwater runoff would be regulated under TPDES permit 

requirements. 

 

This reliance on TPDES general construction permit, industrial stormwater permit, SWPPP, SPCC, 

and other plans and permits represents a whole suite of mitigation measures outside of the 

jurisdiction of NRC where enforcement would become the responsibility of the State of Texas / 

Texas Commission on Environmental Quality (TCEQ) or other responsible parties.  

  

128.24

801
Appellate Case: 21-9593     Document: 010110689276     Date Filed: 05/26/2022     Page: 58 



Kanner & Whiteley 

FEIS Review – CISF, Andrews, TX    20 

2.7.3 Probability of Mitigation Unclear 

NEPA guidance stipulates that if a mitigation measure is not within the jurisdiction of the Lead 

Agency that the probability of implementation needs to be discussed:  

“[T]hus the EIS and the Record of Decision should indicate the likelihood that such 

measures will be adopted or enforced by the responsible agencies. Sections 

1502.16(h), 1505.2. If there is a history of nonenforcement or opposition to such 

measures, the EIS and Record of Decision should acknowledge such opposition or 

nonenforcement. If the necessary mitigation measures will not be ready for a long 

period of time, this fact, of course, should also be recognized” (46 FR 18026, March 

23, 1981).  

The ISP FEIS makes no determination of the likelihood of mitigation implementation by other 

responsible parties, therefore there is not adequate assurance (or enforcement) that the identified 

mitigation will be implemented as described. In this respect, the language of Section 6.3 of the 

FEIS is incomplete and inadequate. 

This is concerning, especially considering NRC will not be responsible for this facility beyond 

approval and licensing. As an example, the FEIS assumes emergency response actions will be 

mitigated through coordination with local authorities, fire departments, medical facilities, and 

other emergency services before operations begin (NRC 2021, page 6-11). NRC also 

acknowledges that any first responders will require additional training and equipment to handle 

an emergency involving highly radioactive nuclear waste but did not evaluate these or the costs 

of such actions any further. NRC states that: 

“ISP did not provide a detailed estimate of the additional training and equipment 

that would be necessary to respond to an incident at the proposed CISF project 

that are not currently available to first responders, and local agencies nor officials 

have not conducted studies with this type of information. Therefore, a detailed 

analysis of the costs associated with these potential additional resources are not 

evaluated in detail in this EIS” (NRC 2021, page 4-74).  

No such analysis in the FEIS is an obvious and glaring omission in evaluating the facility’s 

operations and demonstrates once again that NRC is not carefully considering the impacts this 

facility will have on local communities. NRC is placing both the burden and cost of risk 

management onto local authorities, without assuring that those entities are well-informed of the 

responsibilities, costs, and risks, to approve, monitor, and enforce these mitigation actions. These 

omissions are further examples of systemic problems and persistently inadequate analyses 

throughout the FEIS, and further evidence of NRC’s failure to take a “hard look” at impacts in 

violation of NEPA. 
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2.8 Public Input: Dismissed or Ignored 
There is very high public and private interest in this project, with the public raising several valid 

concerns on both the project itself and the NEPA process. NRC initially received almost 29,300 

comments during their 2016-2018 scoping period (NRC 2020). Responses to specific sections from 

the public included: 

• Transportation: safety/accident increases, radiation dose to citizens near rail lines;

• Geology: induced seismicity from activities;

• Water Resources: water is located near the surface, potential contamination of the Ogallala

Aquifer;

• Location/Land Use: facility is located within an existing waste storage facility, other co-

located activities;

• Socioeconomics: Greater impact on New Mexico since the site is directly adjacent to its

border; and

• Environmental Justice: disproportionate impacts on Hispanic populations (NRC 2020).

In its FEIS, NRC categorizes the public comments into major sections and summarizes their 

response to the generalized comments, presented in D.2 of the FEIS. For every comment section, 

the NRC justifies their response and made virtually no changes or edits to the FEIS in response to 

public input. This is alarming, especially considering the wide range of concerns the public raised 

in response to the proposed facility. NRC’s dismissal of the public points even closer to a 

predetermined outcome of this evaluation – to permit a highly risky facility quickly and without 

approval for the people most impacted by its operations. 

Of note, the site selection process for the Andrews CISF facility required public input and consent. 

However, NRC decided that they had sole purview over this decision and did not seek public input 

on alternative sites. NRC relied solely on ISP’s assessment process and did not perform any 

additional due diligence or consult with the public in the area. Public comments pointed out that 

“ISP’s site selection process was not rigorous and focused on political community input and 

location rather than environmental impacts” (NRC 2021, page D-42).  This shows a clear lack of 

concern for the surrounding community and stronghold to put a facility wherever the applicant 

(ISP) decides fit. 

2.9 Impact Analysis: Not Robust for Several Categories 
An agency preparing an EIS takes a hard look at the environment affected by a project, by dividing 

the ‘affected environment’ into several categories. Impacts are then categorized into one of three 

terms defined by NEPA, based on the severity of the impact: 

• SMALL: effects are not detectable or are so minor that they neither destabilize nor

noticeably alter any important attribute of the resource.

• MODERATE: effects are sufficient enough to alter noticeably but not destabilize important

attributes of the resource.

• LARGE: effects are clearly noticeable and are sufficient enough to destabilize important

attributes of the resource.
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NRC’s evaluation of the affected environment determined most impacts would be SMALL, with 

only two categories (Ecology and Socioeconomic) potentially having MODERATE impacts (TABLE 

2). 

Table 2: Impact Evaluation of ISP’s CISF facility. Taken from NRC’s October 5, 2020, public comment 

webinar (NRC 2020) 

Resource Impact Evaluation 

(includes proposed action and additional phases) 

Land Use SMALL 

Transportation SMALL 

Geology and Soils SMALL 

Surface Water SMALL 

Groundwater SMALL 

Ecology SMALL to MODERATE 

Air Quality SMALL 

Noise SMALL 

Historic and Cultural SMALL 

Visual and Scenic SMALL 

Socioeconomic SMALL to MODERATE* 

(* on population growth and beneficial on local finances) 

Environmental Justice There would be no disproportionately high and adverse 

impacts to either minority or low-income populations 

Public and Occupational Health SMALL 

Waste Management SMALL 

After evaluating the FEIS and feedback from the public, I find it difficult to believe that most 

impacts would only be SMALL. As described above, many of these analyses were constricted by 

application of an arbitrary geographic scope of evaluation for cumulative impacts. If evaluated 

with a more appropriate radius for transportation, as an example, effects would at least be 

MODERATE, if not LARGE. NRC seems to deliberately obfuscate the environmental justice effects 

of the project and does not make a decision if the impacts fit into one of the three levels of 

significance. Rather, NRC states that there would be no ‘disproportionately high and adverse’ 

impacts to low income or minority communities - leading to the conclusion that impacts could, in 

fact, be MODERATE or LARGE on all populations in the area. We discuss the ecological impacts 

further below in this document; however, based on our evaluation of both immediate and 

cumulative impacts, effects on ecological resources would be MODERATE and/or LARGE, 

especially for the two species discussed above (the Aplomado falcon and pronghorn antelope). 

These final impact determinations are clearly skewed towards a favorable outcome where impacts 

are only SMALL; both short-term and cumulative impacts therefore require a new evaluation to 

determine which impacts are not truly SMALL.  
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3.0 ENVIRONMENTAL GAPS 

Great Ecology is comprised of a team of several interdisciplinary ecologists. As such, myself and 

my team evaluated the FEIS through the lens of the environment surrounding this project. Water 

resources and geology/seismology were not evaluated thoroughly for cumulative impacts, as 

discussed above. In addition, we found several deficiencies with the ecological resource analysis, 

particularly related to impacts on resident and migratory wildlife species. The cumulative impacts 

of the ISP Project and other past, present, and reasonably foreseeable future projects on two such 

species (northern Aplomado falcon and pronghorn antelope) were discussed above.  In this 

section, additional species and concerns are discussed.  

3.1 Ecology 
The project is located within High Plains Levell III ecoregion (CMEC 2019). Previously surveyed 

habitat within the CISF project footprint includes:  

• 230.5 acres of Mesquite thorn-scrub;

• 76.0 acres of Havard oak (Quercus havardii, also referred to as shinnery oak) dunes; and

• 17.8 acres of maintained grassland (CMEC 2019).

NRC states that the proposed project would result in the destruction of 109 acres of mesquite 

scrub and the disturbance of all shinnery oak dune habitat onsite (76 acres), resulting in total 

direct habitat impacts of at least 185 acres (NRC 2021pages 4-40 and 4-42).  

Both mesquite thorn-scrub and shinnery oak dunes were identified in the FEIS and ecological 

survey with the potential to support migratory birds and sensitive species (CMEC 2019, NRC 2021 

page 3-38). Mesquite thorn-scrub onsite was identified as suitable habitat for the Texas horned 

lizard (Phrynosoma cornutum), a state threatened species (CMEC 2019). Shinnery oak dunes were 

also identified as suitable habitat for dunes sagebrush lizard (Sceloporus arenicolus) and lesser 

prairie-chicken (Tympanuchus pallidicinctus), two species of conservation interest in both Texas 

and New Mexico (CMEC 2019).  

Shinnery oak systems are a rare habitat type in the United States, with the geographic extent 

limited to southeastern New Mexico, western Texas, and western Oklahoma (Peterson and Boyd 

1998). Species who occupy these habitats are, in turn, often specialists and rare themselves – as is 

the case with the dunes sagebrush lizard and lesser prairie-chicken. The U.S. Fish and Wildlife 

Service estimated approximately one million acres of habitat in 1982; by 2010, that number had 

decreased to 600,000 acres (USFWS 2010). This is an approximate 40 percent loss in shinnery oak 

dune habitat over time; this number is almost certainly higher based on the widespread amount 

of development (and proposed development) in these areas, suggesting today maybe only 

400,000 acres remain. 

128.28

805
Appellate Case: 21-9593     Document: 010110689276     Date Filed: 05/26/2022     Page: 62 



Kanner & Whiteley 

FEIS Review – CISF, Andrews, TX    24 

NRC reviewed ecological surveys and federal/state databases and identified one federally 

protected species (the northern Aplomado falcon) and several species of interest that could be 

impacted by the CISF project, as previously discussed. However, impacts to these species were not 

adequately evaluated by the FEIS, and/or other species of regional or state interest were not (but 

should have been) evaluated. Although many species identified are not currently listed under the 

federal ESA, they are on state endangered/threatened species lists and/or of conservation interest. 

These species need suitable attention and evaluation of impacts.  

Based on the information presented in the FEIS, I identified the following deficiencies in ecological 

impact analysis: 

• No thorough evaluation of the ESA with regards to recovery of the Aplomado falcon;

• No alternatives or contingencies presented to account for potential future listing of

endangered species (i.e., lesser prairie-chicken and dunes sagebrush lizard);

• No analysis or presentation of destructive impacts of habitat fragmentation on species;

• No impact determination on interstate game species (pronghorn antelope); and

• No evaluation of additional sensitive species with the potential to occur onsite.

Individual species and concerns surrounding their analysis are discussed further below. 

3.1.1 Northern Aplomado Falcon 

The project site was identified within the habitat range for northern Aplomado falcon, a federally- 

and state-listed endangered species. The falcon nests in abandoned nests created by other 

raptors; these inactive nests were observed onsite during the most recent ecological survey (CMEC 

2019). The FEIS assumes that the project will have no impacts on the Aplomado falcon; however, 

this analysis shows a very limited scope of evaluation under the ESA, in particular with respect to 

identifying obstacles to species recovery. This is discussed further above as a deficiency in 

evaluating cumulative impacts under NEPA. 

3.1.2 Dunes Sagebrush Lizard 

A species of greatest conservation need in Texas, the dunes sagebrush lizard occupies shinnery 

oak dune habitat found onsite. ISP has acknowledged that this species has been observed in the 

area northwest of the proposed CISF project area in past surveys; NRC therefore assumes that this 

lizard may be present during the project (NRC 2021, page 3-52 and page 4-40). NRC 

acknowledges in the FEIS that “the project would potentially disturb or kill lizards during Phase 1 

construction, but not in sufficient numbers to affect the local populations of these species” (NRC 

2021, page 4-40). NRC recommends ISP implement several conservation measures within suitable 

habitat during the project (NRC 2021, page 6-8 through 6-9). 

First, the NRC does not provide any evidence that dunes sagebrush lizards harmed or killed would 

not be in ‘sufficient numbers’ to affect the local population. Although no study yet exists on the 

exact population, the estimated number of lizards is estimated between 10,000 and 100,000, with 

a conservative estimate of one adult per hectare of suitable habitat (Hammerson 2007). Previous 

surveys in Texas have found dunes sagebrush lizards in all sites surveyed in Andrews County (n = 
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19; Fitzgerald et al 2011); therefore, lizard populations are likely higher in the County and more 

vulnerable to habitat threats. Any impacts to their habitat will likely have a major effect on this 

already rare species. The NRC does not clearly define how many lizards could be impacted by 

construction of the facility, nor does it explain how killing lizards will ‘not affect’ the local 

population.  

The dunes sagebrush lizard is not a migratory species and only occupies shinnery-oak habitat; any 

habitat loss (including loss resulting from this project) will have dramatic effects on the lizard 

populations in both Texas and New Mexico. NRC is aware of this, stating that the dunes sagebrush 

lizard is “not a highly mobile species and is confined to small home ranges within the active sand 

dune-shinnery oak habitat type, between 0.044 to 0.28 hectare [0.1 to 0.7 acre] in size” (NRC 2021, 

page 4-40). As a result of their small range, the dunes sagebrush lizard is highly sensitive to 

fragmentation; a study in New Mexico found that these lizards were found significantly less in 

fragmented areas, compared to unfragmented habitat (Walkup et al 2017). In many cases, the 

study found zero dunes sagebrush lizards in fragmented habitat, where lizards had been present 

in previous years (Walkup et al. 2017). These effects are well documented in literature, and the 

FEIS should analyze the foreseeable/cumulative effects of habitat fragmentation on the lizard that, 

in their own admission, has been observed onsite.  

USFWS has announced a 12-month finding review period to address listing the dunes sagebrush 

lizard on the ESA. The 12-month finding was expected as of July 2021; however, USFWS has not 

released any further information regarding listing as of this date. As with the lesser-prairie chicken, 

The FEIS should include alternatives that prepare for any potential ESA listing (including the lesser 

prairie-chicken), and how this would impact the project in the foreseeable future of the project.  

3.1.3 Lesser Prairie-chicken 

A species of greatest conservation need in Texas, this bird also occupies shinnery oak dune habitat 

found onsite. An online mapper confirms that suitable habitat exists for the chicken onsite (SGP 

CHAT 2021). NRC concluded in the FEIS that the although the lesser prairie-chicken is unlikely to 

occur or be disturbed by construction (NRC 2021, page 4-41), ISP should follow recommendations 

to “monitor the listing status of the lesser prairie-chicken and enroll in the voluntary Range-Wide 

Conservation Plan” (NRC 2021, page 6-8). 

Similar to the dunes sagebrush lizard, the lesser prairie-chicken faces threats from shinnery oak 

dune habitat destruction. The chicken is currently managed regionwide under a voluntary 

program called a Candidate Conservation Agreement with Assurances (CCAA). This voluntary 

program follows the guidelines established in a “Lesser Prairie-Chicken Range-wide Conservation 

Plan” established for the region (2013). Although the stated purpose of the program is to conserve 

and protect the species, the CCAA has ultimately led to further habitat destruction and not enough 

mitigation. An evaluation of the CCAA found that approximately 17,600 acres of restoration were 

complete from 2014 through 2019, which was two percent of the stated goal in the Lesser Prairie-

Chicken Range-wide Conservation Plan (CBD 2021). Additionally, a total of 17,478 have reportedly 

been mitigated; this equates to a 124-acre positive difference between ‘impacted’ and ‘restored’ 

acres (CBD 2021). Clearly this plan is not enough to conserve this already rare habitat type, and 
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habitat destruction or fragmentation should be avoided to sustain the existing lesser-prairie 

chickens. As with the lizard, NRC did not look at shinnery oak dune habitat fragmentation impacts 

as a direct threat to this rare species, a threat that has been increasing over time. 

There is also potential that the lesser prairie-chicken could be listed under the ESA in the future; 

however, the FEIS does not consider any alternative or contingency if any species becomes listed. 

The lesser prairie-chicken is currently being reviewed by the USFWS for ESA protection, with a 

public comment period ending on September 1, 2021. As currently written, the FEIS acknowledges 

that ISP will “monitor the listing status of the lesser prairie-chicken,” since “changes could 

potential require consultation, permitting, or mitigation with wildlife agencies in the future” (NRC 

2021, page 4-43). Considering the lesser prairie-chicken was previously listed as a threatened 

species from 2014-2015 (USFWS 2021), it is reasonable to assume that the lesser prairie chicken 

could become listed again in the foreseeable future of this project. This shows a failure by NRC to 

consult or cooperate with the responsible federal agency (USFWS) regarding pending endangered 

species protection and critical habitat designation; furthermore, NRC did not evaluate the impacts 

or consult with USFWS should the shinnery oak dune habitat present at the site be designated as 

critical habitat. The FEIS should include alternatives that prepare for any potential ESA listing 

(including the lesser prairie-chicken), and how this would impact the project in the foreseeable 

future of the project.  

3.1.4 Texas Horned Lizard (Phrynosoma cornutum) 

A state-listed threatened species in Texas, this lizard occupies mesquite habitat present onsite. It 

is intertwined with the state, as it is the Texas state reptile and the mascot of Texas Christian 

University. Although not observed during onsite surveys, their main prey source (harvester ants) 

were observed during surveys. NRC acknowledges in the FEIS that “the project would potentially 

disturb or kill lizards during Phase 1 construction, but not in sufficient numbers to affect the local 

populations of these species” (NRC 2021, page 4-40). NRC recommends ISP implement several 

conservation measures within suitable habitat during the project (NRC 2021, page 6-8 through 6-

9). 

As with the dunes sagebrush lizard, NRC does not clearly state what the ‘sufficient number’ of 

lizards harmed or killed that would impact the population. Horned lizard populations are declining 

throughout the state, so the lizards are mainly found in West Texas (CMEC 2019). Additionally, 

their main prey source, the harvester ant, is in turn becoming increasingly rare due to competition 

with nonnative fire ants (CMEC 2019). In essence, the horned lizard is most likely to exist within 

suitable mesquite habitat and with harvester ants. Both of these conditions already exist onsite; 

therefore, impacts to their habitat, and particularly their prey source, will likely have a major effect 

on this beloved species. The NRC does not clearly define how many lizards could be impacted by 

construction of the facility, nor does it explain how killing lizards will ‘not affect’ the local 

population.  
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3.1.5 Pronghorn Antelope 

Suitable habitat for the pronghorn antelope was observed within the project site. Although not a 

listed species, the pronghorn antelope represents an important game species in both Texas and 

New Mexico. The FEIS assumes that the project will have no impacts on the pronghorn; however, 

this assumption does not thoroughly evaluate pronghorn game management across state lines 

and related impacts on interstate commerce. This is discussed further above as a deficiency in 

evaluating cumulative impacts under NEPA. 

3.1.6 Other Sensitive Species Not Evaluated in FEIS 

Although not a strict requirement under NEPA, the NRC’s FEIS evaluated several species of 

regional conservation concern, such as the dunes sagebrush lizard and lesser prairie-chicken. 

However, the 2019 ecological survey identified several species with the potential to occur in the 

area, and that would be impacted by the project. It seems strange that NRC would selectively pick 

which species to evaluate outside of scope and not others. One species in particular, the Western 

box turtle (Terrapene ornata), was identified in the ecological survey as a species of greatest 

conservation need and observed onsite during surveys (CMEC 2019). It seems incomplete, 

therefore, to only evaluate impacts to certain sensitive species and not others. As such, the FEIS 

should have included an evaluation of the Western box turtle. 
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5.0 QUALIFICATIONS 

I hold a Bachelor’s degree in Environmental, Population, and Organismal Biology from University 

of Colorado, Boulder (1987), a Master’s degree in Ecology and Evolution from Fordham University 

(1990), and a Doctor of Philosophy degree in Ecology and Evolution from Rutgers University 

(1995). I have lived in the City of San Diego, County of San Diego, California since 2010. 

I am the CEO, President and Founder of Great Ecology and Environments, Inc. (dba Great Ecology), 

an environmental consulting firm, and have served in that capacity since 2001. The company 

ranges in size from 15 to 40 employees, and today has three main offices with full time staff based 

out of each office. Prior to founding Great Ecology, I worked as a senior scientist at TAMS, an 

engineering firm, and Exponent, Inc., a scientific consulting firm. In my more than 25 years of post-

doctoral experience, I have worked on hundreds of projects in at least 25 states and Great Ecology 

has completed over 800 projects since its founding. I have worked on the ecological and 

environmental aspects of numerous projects, in part dealing with issues of contamination, fate 

and transport, and their impacts on ecological systems, with a focus on ecological site 

characterization, habitat restoration in urban areas, water quality impacts, and Natural Resource 

Damage (NRD) Assessments in all types of ecosystems, watersheds, and biological communities. 

My work as an environmental expert involved in matters of pending, potential, or actual litigation 

includes cases across the United States. I have been deposed one time within the past two years. 

Several cases are in active litigation and are bound by confidentiality agreements. Some of my 

environmental projects involving litigation and/or expert or consulting witness work include: 

• Release of PFAS at a US Air Force Base, New Mexico (current in MDL);

• Ethylene Oxide (EtO) release, New Mexico (current);

• Dollar General consumer fraud claim, New Mexico (current);

• NRDA and Habitat Restoration Hess/Buckeye Site, New Jersey (current);

• NRDA and Habitat Restoration Lail Site, New Jersey (current);

• NRDA and Habitat Restoration Quanta Site, New Jersey (current);

• NRDA and Habitat Restoration Curtiss-Wright Site, New Jersey (current);

• Alta Property, San Diego County, California (current);

• Pike Property, Riverside County, California (settled);

• Rainbow Property, San Diego County, California (settled);

• Vernal Pool Property, San Diego County, California (settled);

• Del Mar Fairgrounds, San Diego County, California (settled);

• Deepwater Horizon NRD Restoration Planning, Gulf Coast States & Federal Waters

(settled);

• Port of Portland NRD, Oregon (settled);

• Raritan River Dam Removal NRD Settlement, New Jersey (settled);

• Woodbridge Remediation Case, New Jersey (settled);

• Missouri River Site NRD and Site Reuse Planning, Montana (settled); and

• Phosphate NRD, Idaho (settled).
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RECORD OF DECISION

U.S. NUCLEAR REGULATORY COMMISSION
RECORD OF DECISION

INTERIM STORAGE PARTNERS LLC LICENSE APPLICATION FOR
A CONSOLIDATED INTERIM STORAGE FACILITY, ANDREWS COUNTY, TEXAS

Introduction

The U.S. Nuclear Regulatory Commission (NRC) staff prepared this record of decision (ROD) 
for the proposed Interim Storage Partners LLC (ISP) consolidated interim storage facility (CISF) 
in Andrews County, Texas.  This ROD satisfies Section 51.102(a) of Title 10 of the Code of 
Federal Regulations (10 CFR), which states that “[a] Commission decision on any action for 
which a final environmental impact statement has been prepared shall be accompanied by or 
include a concise public record of decision.”  

In July 2021, the NRC staff issued a final Environmental Impact Statement (FEIS) (NRC, 2021b) 
for ISP’s license application to construct and operate a proposed Waste Control Specialists 
(WCS) CISF (ISP, 2018a, 2018b, 2020a, 2020b, and 2021).  In the FEIS, the NRC staff, in 
accordance with 10 CFR 51.91(d), sets forth its recommendation, pursuant to the National 
Environmental Policy Act of 1969, as amended (NEPA), regarding the proposed action.  
The NRC staff recommended that, subject to the determinations in the staff’s safety review of 
the application, the proposed license be issued to ISP to construct and operate a CISF at the 
proposed location to temporarily store up to 5,000 metric tons of uranium (MTUs) [5,500 short 
tons] of spent nuclear fuel (SNF) for a licensing period of 40 years (NRC, 2021b).  The NRC 
staff has prepared this ROD in accordance with NRC regulations at 10 CFR Sections 51.102(b) 
and 51.103(a)(1)-(4).  In addition, in accordance with 10 CFR Section 51.103(c), this ROD 
incorporates by reference the materials contained in the FEIS (NRC, 2021b).

The Decision

This ROD documents the NRC staff’s decision to issue a license to ISP for the proposed WCS 
CISF in Andrews County, Texas (NRC, 2021a).  The license authorizes ISP to construct and 
operate its facility as proposed in its license application and under the conditions in its NRC 
license. 

After weighing the impacts of the proposed action and comparing them to the No-Action 
alternative, the NRC staff, in accordance with 10 CFR 51.91(d), set forth its NEPA 
recommendation regarding the proposed action.  The NRC staff recommended that, subject to 
the determinations in the staff’s safety review of the application, the proposed license be issued 
to ISP to construct and operate a CISF at the proposed location to temporarily store up to 5,000 
MTUs [5,500 short tons] of SNF for a licensing period of 40 years.  The staff based its 
conclusion on (i) review of the ISP license application, which includes the Environmental Report 
(ER) and supplemental documents (ISP, 2018a, 2018b, 2020a, 2020b, and 2021), and ISP’s 
responses to the NRC staff’s requests for additional information (RAIs) (ISP, 2019a and 2019b); 
(ii) consultation with Federal, State, tribal, and local agencies and input from other stakeholders,
including public comment on the draft EIS; (iii) independent NRC staff review; and (iv) the
assessments provided in the FEIS.

In its safety and security review, the NRC staff determined that the application met the 
applicable NRC regulations in 10 CFR Part 72, “Licensing Requirements for the Independent 
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Storage of Spent Nuclear Fuel, High-Level Radioactive Waste, and Reactor-Related Greater 
than Class C Waste.”  In issuing a materials license to ISP for the WCS CISF, the NRC 
determined that there is reasonable assurance that: (i) the activities authorized by the license 
can be conducted without endangering the health and safety of the public; and (ii) these 
activities will be conducted in compliance with the applicable regulations of 10 CFR Part 72.  
The NRC further determined that issuance of the license will not be inimical to the common 
defense and security.

Background

In accordance with the NRC’s NEPA-implementing regulations in 10 CFR Part 51, 
“Environmental Protection Regulations for Domestic Licensing and Related Regulatory 
Functions,” the NRC staff prepares a site-specific EIS for the issuance of a license pursuant to 
10 CFR Part 72 for the storage of spent fuel in an independent spent fuel storage installation 
(ISFSI) at a site not occupied by a nuclear power reactor (10 CFR 51.20(b)(9)).  In this instance, 
the NRC’s major Federal action is to decide whether to issue a license authorizing ISP to 
construct and operate the WCS CISF for a 40-year license term.  

The WCS CISF would store up to 5,000 MTUs [5,500 short tons] of SNF and Greater-Than-
Class-C (GTCC) waste, along with a small quantity of mixed oxide (MOX) fuel (collectively 
referred to as SNF in the FEIS and in this ROD), which would originate from commercial nuclear 
reactor facilities in the United States, for a 40-year period at the site in Andrews County, Texas.  
During operation, the WCS CISF would receive SNF from decommissioned and 
decommissioning reactor sites, as well as from operating reactors prior to decommissioning 
(NRC, 2021b).

The WCS CISF would be built and operated on an approximately 130-hectare (ha) [320-acre 
(ac)] project area within a 5,666-ha [14,000-ac] parcel of land that is controlled by ISP joint 
venture member WCS in Andrews County, Texas.  In addition, construction of the rail sidetrack, 
site access road, and construction laydown area would contribute an additional area of 
disturbed soil such that the total disturbed area for construction of the WCS CISF would be 
approximately 133 ha [330 ac]. The project area would be located north of WCS’s existing 
waste management facilities and controlled by ISP through a long-term lease from WCS 
(NRC, 2021b).

ISP would store SNF in six existing dual-purpose canister-based dry cask storage systems 
(DCSS) designed by TN Americas or NAC International.  The 6 DCSS (3 from TN Americas and 
3 from NAC International) consist of 11 different SNF canisters and 5 different GTCC waste 
canisters stored in 5 overpacks.  SNF is stored horizontally in the TN Americas systems and 
vertically in the NAC International systems.  The TN Americas and NAC International DCSS 
listed in the FEIS have been previously approved by the NRC for independent storage of SNF, 
GTCC, and a small amount of MOX fuel, pursuant to requirements in 10 CFR Part 72.  
In addition, the NRC approved both the TN Americas and NAC International systems for storage 
of SNF transported in canisters pursuant to the requirements in 10 CFR Part 71, “Packaging 
and Transportation of Radioactive Material.”

Public Comments

On November 14, 2016 (81 FR 79531), the NRC staff published in the Federal Register a notice 
of intent to prepare an EIS and to conduct an environmental scoping process.  The NRC staff 
invited potentially affected Federal, State, tribal, and local governments; organizations; and 
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members of the public to provide comments in the environmental scoping process and review.  
The initial scoping period closed on April 28, 2017.  During this time, the NRC staff hosted four 
public scoping meetings, one in Hobbs, New Mexico, on February 13, 2017; a second in 
Andrews, Texas, on February 15, 2017; and two in Rockville, Maryland, on February 23, 2017 
and April 6, 2017.  Following a suspension of NRC’s review at the applicant’s request, ISP 
submitted a revised license application in June and July 2018 (ISP, 2018a). On September 4, 
2018 (83 FR 44922), the NRC staff reopened the scoping period for the ISP license application. 
The reopened scoping period closed on November 19, 2018.  The NRC staff issued a scoping 
summary report in October 2019 (NRC, 2019).

On May 4, 2020, the NRC staff issued the draft “Environmental Impact Statement for Interim 
Storage Partners LLC’s License Application for a Consolidated Interim Storage Facility for Spent 
Nuclear Fuel in Andrews County, Texas” (NRC, 2020).

A 120-day comment period began on May 8, 2020, when the U.S. Environmental Protection 
Agency (EPA) published a Notice of Availability in the Federal Register (85 FR 27412) of the 
draft EIS to allow members of the public and agencies time to comment on the results of the 
draft EIS.  On July 22, 2020. the NRC staff extended the comment period an additional 60 days 
to close on November 3, 2020 (85 FR 44330).  Additionally, the NRC staff held public meetings 
on October 1, 6, 8, and 15, 2020, to discuss the preliminary findings in the draft EIS, with 
transcripts of these meetings available at the NRC public project webpage: 
https://www.nrc.gov/waste/spent-fuel-storage/cis/waste-control-specialist.html.

Responses to all public comments received during the draft EIS comment period are included in 
Appendix D to the FEIS.  

Alternatives Considered

In its environmental review, the NRC staff evaluated the environmental consequences of the 
proposed action (i.e., authorizing the construction and operation of the WCS CISF), and the 
environmental consequences of the No-Action alternative (i.e., not licensing the WCS CISF).  
FEIS Chapter 2, “Proposed Action and Alternatives,” and Chapter 4, “Environmental Impacts,” 
present the NRC staff’s evaluation and analysis of the environmental impacts of the proposed 
action and the No-Action alternative that were considered, as well as those alternatives that 
were eliminated from detailed study (NRC, 2021b).  The NRC staff discusses the reasons for 
eliminating these alternatives in Section 2.3 of the FEIS.  These alternatives included 
(1) storage of SNF at a government-owned CISF operated by the U.S. Department of Energy
(Section 2.3.1); (2) alternative design or storage technologies (Section 2.3.2); and (3) alternative
CISF locations (Section 2.3.3).

After weighing the impacts of the Proposed Action, comparing them to the No-Action alternative, 
and conducting a safety and security review of the Proposed Action, the NRC staff determined 
that the NRC should issue a license for the proposed WCS CISF project.  The NRC staff based 
its decision on: (i) review of ISP’s license application (ISP, 2018a, 2018b, 2020a, 2020b, and 
2021), which includes the ER and supplemental documents, and ISP’s responses to the NRC 
staff RAIs (ISP, 2019a and 2019b); (ii) consultation with Federal, State, tribal, and local 
agencies and input from other stakeholders, including public comment on the draft EIS (see 
Appendix D in the FEIS); (iii) independent NRC staff review; (iv) the assessments in the FEIS 
(NRC, 2021b); and (v) the NRC staff’s assessments in the Final Safety Evaluation Report (NRC, 
2021c) for the WCS CISF. 

129.3

815
Appellate Case: 21-9593     Document: 010110689276     Date Filed: 05/26/2022     Page: 72 



4

Mitigation Measures

The NRC has taken all practicable measures within its jurisdiction to avoid or minimize 
environmental harm from the proposed action (license issuance).  The applicant has committed 
to a number of mitigation measures as described in Table 6.3-1 of the FEIS (NRC, 2021b).   
As documented in the FEIS, the NRC determined that impacts to most resource areas would be 
SMALL (i.e., not detectable or minor), with SMALL to MODERATE beneficial impacts for local 
finance and MODERATE impacts (i.e., sufficient to alter noticeably, but not to destabilize, 
important attributes of the resource) for vegetation, population growth, and employment (NRC, 
2021b).  The NRC is not imposing any license conditions in connection with mitigation 
measures for the licensing of the WCS CISF.  ISP is subject to requirements including permits, 
authorizations, and regulatory orders imposed by other Federal, State, and local agencies 
governing facility construction and operation.  ISP’s monitoring programs for the proposed 
project are described in Chapter 7 of the FEIS (NRC, 2021b). 
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Dated at Rockville, MD, this 13th day of September 2021,

APPROVED BY:

John R. Tappert, Director
Division of Rulemaking, Environmental, and
     Financial Support
Office of Nuclear Material Safety
      and Safeguards

Signed by Tappert, John
 on 09/13/21
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September 13, 2021

Mr. Jeffery D. Isakson
Chief Executive Officer/President
Interim Storage Partners LLC
P.O. Box 1129
Andrews, TX 79714

SUBJECT:  ISSUANCE OF MATERIALS LICENSE NO. SNM-2515 FOR THE
WCS CONSOLIDATED INTERIM STORAGE FACILITY INDEPENDENT SPENT 
FUEL STORAGE INSTALLATION (DOCKET NO. 72-1050)

Dear Mr. Isakson:

By letters dated June 8 (Agencywide Documents Access and Management System (ADAMS) 
Accession No. ML18166A011), and July 19, 2018 (ADAMS Accession No. ML18206A595), as 
amended, Interim Storage Partners LLC (ISP) submitted an application to the U.S. Nuclear 
Regulatory Commission (NRC) requesting a site specific license in accordance with Title 10 of 
the Code of Federal Regulations (10 CFR) Part 72 for WCS Consolidated Interim Storage 
Facility (CISF).1  This proposed facility is to be located in Andrews County, Texas.

NRC has determined based on its review of this application that there is reasonable assurance
that:  (i) the activities authorized by the license can be conducted without endangering the
health and safety of the public; and (ii) these activities will be conducted in compliance with the
applicable regulations of 10 CFR Part 72. NRC has further determined that the issuance of the
license will not be inimical to the common defense and security.

NRC hereby issues Materials License No. SNM-2515 to ISP, pursuant to 10 CFR Part 72. 
A copy of the license is enclosed. Issuance of this license constitutes authorization for a 
40-year term to receive, possess, store, and transfer spent fuel and associated radioactive
materials at the WCS CISF. All future communications regarding this license should refer to
Materials License No. SNM-2515, Docket No. 72-1050. The WCS CISF license contains
license conditions and Technical Specifications that must be met in order to comply with NRC
regulations.

The technical basis for issuing the license is set forth in the enclosed safety evaluation report for 
the WCS CISF.  In connection with the decision to issue this license, the NRC prepared and 
published an environmental impact statement and record of decision.  A notice of issuance for 
the environmental impact statement appears in the Federal Register dated August 6, 2021 (86
FR 43277).  The NRC also prepared and issued a record of decision for issuing this license in 
accordance with 10 CFR, Section 51.102(a).  In conjunction with sending this letter, the NRC

1 Waste Control Specialists LLC submitted the original application on April 28, 2016 (ADAMS Accession No. 
ML16182A162).  ISP resubmitted an updated application following its formation as a joint venture between Waste 
Control Specialists and Orano CIS LLC, a subsidiary of Orano USA.
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J. Isakson 2

has transmitted a notice of the record of decision and the issuance of this license to the Office of 
the Federal Register. 

If you have questions regarding this license, please contact me at (301) 287-9104, 
or Mr. John-Chau Nguyen of my staff at (301) 415-0262 or John-Chau.Nguyen@nrc.gov.

Sincerely, 

Shana R. Helton, Director 
Division of Fuel Management 
Office of Nuclear Material Safety 
 and Safeguards 

Docket No. 72-1050 
Materials License No. SNM-2515 
EPID No. L-2017-NEW-0002 

Enclosures: 
1. Preamble to Materials

License No. SNM-2515
2. Materials License

No. SNM-2515
3. Technical Specifications
4. Safety Evaluation Report

cc:  w/o Enclosures 
WCS CISF Service List 
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WCS CISF Service List

Federal Officials

The Honorable August Pfluger 
United States House of Representatives 
Washington, D.C. 20515 

The Honorable John Cornyn 
United States Senate 
Washington, D.C. 20515 

The Honorable Ted Cruz 
United States Senate  
Washington, D.C. 20515 

Adam Zerrenner
U.S. Fish and Wildlife Service 
Austin Ecological Services Field Office 
10711 Burnet Road 
Suite 200 
Austin, TX 78758 
Adam_Zerrenner@fws.gov  

Mel Massaro
U.S. Department of Transportation 
Federal Railroad Administration 
Office of Safety 
526 Mountain Ave 
Altoona, PA 16602 
Lawrence.Massaro@dot.gov  

U.S. Department of Agriculture (USDA)-Natural 
Resource Conservation Service (NRCS) 
USDA-NRCS Andrews Field Office 
103 NE Avenue L Suite B 
Andrews, TX 79714
Clint.LeMay@usda.gov  

U.S. Environmental Protection Agency – Region 6
1201 Elm Street, Suite 500 
Dallas, TX 75270 
Martinez.Eli@epa.gov  

State Agency Officials 

Texas Commission on Environmental Quality 
(TCEQ) 
P.O. Box 13087 
Austin, TX 78711 
ashley.forbes@tceq.texas.gov  

TCEQ Region 7 Field Office
9900 W IH-20, Suite 100 
Midland, TX 79706 
Lorinda.Gardner@tceq.texas.gov

Secretary of New Mexico Environment Department 
Harold L. Runnels Building 
1190 St. Francis Drive, Suite N4050 
Santa Fe, NM 87505 
James.Kenney@state.nm.us  

Texas Parks and Wildlife Department 
Richard Hanson 
4200 Smith School Road 
Austin, TX 78744 
Richard.Hanson@tpwd.texas.gov  

Mr. Mark Wolfe 
State Historic Preservation Officer 
Texas Historical Commission 
P.O. Box 12276 
Austin, TX 78711-2276 
Mark.Wolfe@thc.texas.gov  

Ron Kellermueller 
New Mexico Department of Game and Fish 
One Wildlife Way 
PO Box 25112 
Santa Fe, NM 87507 
Ronald.Kellermueller@state.nm.us  
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Dr. Jeff Pappas
New Mexico State Historic Preservation Officer
New Mexico Historic Preservation Division 
New Mexico Department of Cultural Affairs 
Bataan Memorial Building 
407 Galisteo Street, Suite 236 
Santa Fe, NM 87501 
jeff.pappas@state.nm.us  

Local Agency Officials

Stephen Aldridge
Mayor of Jal 
P.O. Drawer 340 
309 Main St. 
Jal, NM 88252 
mayor@cityofjal.us

Flora Braly
Mayor of Andrews 
111 Logsdon 
Andrews, TX 79714
fbraly@cityofandrews.org

Andrews County Commissioners
Andrews County Courthouse 
201 N. Main 
Andrews, TX 79714
cfalcon@co.andrews.tx.us  

Adam Steen
Mayor of Monahans 
112 W. 2nd St. 
Monahans, TX 

John Belcher
Mayor of Seminole 
302 S. Main Street
Seminole, TX 79360 

Gaines County Commissioners
Gaines County Courthouse 
101 S. Main Street 
Seminole, TX 79360 

Billy Hobbs 
Mayor of Eunice 
1106 Ave. J 
P.O. Box 147 
Eunice, NM 88231 
bhobbs@cityofeunice.org

Sam Cobb 
Mayor of Hobbs 
City Hall 
200 E. Broadway 
Hobbs, NM 88240 
scobb@hobbsnm.org 

Lea County Commissioners
City Hall 
200 E. Broadway Street 
Hobbs, NM 88240 
jberry@leaco.net  

Jerry L. Phillips 
Mayor of Kermit 
110 S. Tornillo Street 
Kermit, TX 79745

Winkler County Commissioners
100 E. Winkler Street 
Kermit, TX 79745 
Charles.wolf@co.winkler.tx.us  

David Trujillo
Mayor of Lovington 
City Hall 
214 S. Love 
Lovington, NM 88260 
district1@lovington.org 
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WCS CISF Service List

Soil and Water Conservation District 
of Andrews, TX
103 NE Ave. L, Suite B 
Andrews, TX 79714
andrews@swcd.texas.gov

Other Organizations and Individuals 

Morse Haynes
Executive Director 
Andrews Economic Development Corporation 
111 Logsdon 
Andrews, TX 79714
mhaynes@cityofandrews.org  

Steve Vierck, 
Economic Development Corporation 
of Lea County 
200 E. Broadway St., Suite A201 
Hobbs, NM 88240 
edc@edclc.org  
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J. Isakson 3

SUBJECT: ISSUANCE OF MATERIALS LICENSE NO. SNM-2515 FOR THE 
WCS CONSOLIDATED INTERIM STORAGE FACILITY INDEPENDENT SPENT 
FUEL STORAGE INSTALLATION (DOCKET NO. 72-1050) 

DOCUMENT DATE:  September 13, 2021 

DISTRIBUTION:

NMSS/DFM r/f  WVonTill, NMSS FMiller, NMSS  ARivera, NSIR 
NMSS/DFM BCs  BHayes, NRR  KErwin, NMSS BWatson, NMSS 
RidsOPAMail Resource JColoccino, NRR TBoyce, NMSS YSanabria, NMSS 
RidsOCAMail Resource CRegan, NMSS JMarcano, NMSS 
WMaier, RIV  JRubenstone, NMSS ZPerez, NMSS RTammara, NRR 
PDoub, NMSS  RFedors, NMSS JGwo, NMSS JThompson, NMSS 
DHeeszel, NMSS  ZXi, NRR  ELove, NMSS TWertz, NMSS 
DDunn, NMSS RRodriguez, NMSS JSolis, NMSS NOrlando, NMSS 
JChang, NMSS  DBarto, NMSS DGarner, NSIR JArce, NSIR 
MNorris, NSIR  SJones, NRR  BWittick, NRR FPeduzzi, NMSS 
DDiazToro, NMSS JPark, NMSS  JQuintero, NMSS  JQuichocho, NSIR 

ADAMS Accession Nos.:  ML21188A096 (Package)  ML21188A097 * via e-mail

OFFICE 
NMSS/DFM/STLB 

PM
NMSS/DFM/STLB 

LA
NMSS/DFM/STLB 

PM
NMSS/DFM/STLB 

BC 

NAME DHabib WWheatley* JNguyen* JMcKirgan*

DATE 7/12/21 07/13/21 07/19/21 7/26/21 

OFFICE OGC NMSS/DFM D 

NAME ABell* SHelton* 

DATE 8/4/21 8/12/21 

OFFICIAL RECORD COPY 
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INTERIM STORAGE PARTNERS, LIMITED LIABILITY COMPANY 
DOCKET NO. 72-1050 

WCS CONSOLIDATED INTERIM STORAGE FACILITY 
INDEPENDENT SPENT FUEL STORAGE INSTALLATION 

MATERIALS LICENSE NO. SNM-2515 
 
 
1. The Nuclear Regulatory Commission (the Commission) has found that: 
 

A. The application filed by Interim Storage Partners, Limited Liability Company (the applicant), 
for a materials license to receive, store, transfer, and possess power reactor spent fuel, 
associated radioactive material, and greater-than-Class-C radioactive waste at the WCS 
Consolidated Interim Storage Facility (CISF) Independent Spent Fuel Storage Installation 
(ISFSI) in Andrews County, TX, meets the standards and requirements of the Atomic Energy 
Act of 1954, as amended (Act), and the Commission’s regulations set forth in 10 CFR 
Chapter I, “Nuclear Regulatory Commission”; 

 
B. The WCS CISF ISFSI will operate in conformity with the application, as amended, the 

provisions of the Act, and the rules and regulations of the Commission; 
 

C. The applicant’s proposed ISFSI design complies with the criteria in 10 CFR Part 72, 
“Licensing Requirements for the Independent Storage of Spent Nuclear Fuel, High-Level 
Radioactive Waste, and Reactor-Related Greater Than Class C Waste,” Subpart F, “General 
Design Criteria”; 
 

D. The proposed site complies with the criteria in 10 CFR Part 72, Subpart E, “Siting Evaluation 
Factors”; 
 

E. The proposed ISFSI would not pose an undue risk to the safe operation of the WCS 
radioactive material disposal facilities; 
 

F. The applicant is qualified by reason of training and experience to conduct the operations 
covered by the regulations in 10 CFR Part 72; 

 
G. The applicant’s operating procedures to protect health and to minimize danger to life and 

property are adequate; 
 

H. The applicant is financially qualified to engage in the activities in accordance with the 
regulations in 10 CFR Part 72, subject to the conditions specified in the license; 

 
I. The applicant’s quality assurance plan complies with 10 CFR Part 72, Subpart G, “Quality 

Assurance”; 
 

J. The applicant’s physical protection provisions comply with 10 CFR Part 72, Subpart H, 
“Physical Protection”; 

 
K. The applicant’s personnel training program complies with 10 CFR Part 72, Subpart I, 

“Training and Certification of Personnel”; 
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L. The applicant’s decommissioning plan and its financing pursuant to 10 CFR 72.30 provide 
reasonable assurance, subject to the conditions specified in the license, that the 
decontamination and decommissioning of the WCS CISF ISFSI at the end of its useful life will 
provide adequate protection to the health and safety of the public; 

 
M. The applicant’s emergency plan complies with 10 CFR 72.32; 

 
N. The applicant has satisfied the applicable provisions of 10 CFR Part 170, “Fees for Facilities, 

Materials, Import and Export Licenses, and Other Regulatory Services Under the Atomic 
Energy Act of 1954, as Amended”; 

 
O. There is reasonable assurance that (i) the activities authorized by this license can be 

conducted without endangering public health and safety, and (ii) such activities will be 
conducted in compliance with the Commission’s regulations; 

 
P. The issuance of this license will not be inimical to the common defense and security; and 

 
Q. The issuance of this license is in accordance with 10 CFR Part 51, “Environmental Protection 

Regulations for Domestic Licensing and Related Regulatory Functions,” of the Commission’s 
regulations and all applicable requirements have been satisfied. 

 
2. This license is effective as of the date of its issuance and shall expire at midnight on 

September 13, 2061. 
  

FOR THE U.S. NUCLEAR REGULATORY COMMISSION  
 
 
 
 
Shana R. Helton, Director 
Division of Fuel Management 
Office of Nuclear Material Safety  
  and Safeguards  

  
  
Enclosure:  License SNM-2515 
  
Date of Issuance:  September 13, 2021  
  
 
 

 

Shana R. 
Helton

Digitally signed by Shana 
R. Helton 
Date: 2021.09.13 08:51:26 
-04'00'
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NRC FORM 558 U.S. NUCLEAR REGULATORY COMMISSION 
(10-2000) 
10 CFR 72 PAGE 1 of 3 PAGES

LICENSE FOR INDEPENDENT STORAGE OF SPENT NUCLEAR FUEL AND  
HIGH-LEVEL RADIOACTIVE WASTE 

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization  Act of 1974 (Public Law 93-438), and Title 10, Code 
of Federal Regulations, Chapter 1, Part 72, and in reliance on statements and representations heretofore made by the licensee, a license 
is hereby issued authorizing the licensee to receive, acquire, and possess the power reactor spent fuel and other radioactive materials 
associated with spent fuel storage designated below; to use such material for the purpose(s) and at the place(s) designated below; and 
to deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the applicable Part(s).  This 
license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is subject 
to all applicable rules, regulations, and orders of the Nuclear Regulatory Commission now or hereafter in effect and to any conditions 
specified herein. 

This license is conditioned upon fulfilling the requirements of 10 CFR Part 72, as applicable, the attached Appendix A (Technical 
Specifications), and the conditions specified below. 

Licensee 
1. Interim Storage Partners LLC (ISP) 3. License No. SNM-2515 

Amendment No. 0 

2. WCS CISF
9998 Highway 176 West
Andrews, Texas, 79714

4. Expiration Date September 13, 2061 

5. Docket or
Reference No. 72-1050

6. Byproduct, Source, and/or
Special Nuclear Material

7. Chemical and/or Physical Form 8. Maximum Amount That Licensee May
Possess at Any One Time Under This
License

A. Spent nuclear fuel elements from
commercial nuclear utilities licensed
pursuant to 10 CFR Part 50 , including
those stored under either a Part 50
general license or Part 72 specific
license, and associated fuel assembly
control components and associated
radioactive materials related to the
receipt, transfer, and storage of that
spent nuclear fuel.

A. Intact fuel assemblies, damaged fuel
assemblies, failed fuel and fuel debris,
as allowed by Materials License SNM-
2510, Amendment 4; Table 1-1c or
Table 1-1j of Certificate of Compliance
No. 1004, Amendments 3 through 13;
Table 1-1t of Certificate of Compliance
No. 1004, Amendments 10 through 13;
Section 2.1 of Certificate of
Compliance No. 1029, Amendments 0,
1, and 3; Section B 2.1 of Certificate of
Compliance No. 1025, Amendments 0
through 6; Section B 2.1.2 of Certificate
of Compliance No. 1015, Amendments
0 through 5; Table B 2-1 of Certificate
of Compliance No. 1031, Amendments
0 through 3 Revision 1, and 4 through
5, modified as described in Condition 9
below.

A. 5,000 Metric Tons (MT) total of
Uranium and Mixed-Oxide (MOX) in
the form of intact spent fuel
assemblies, damaged fuel assemblies,
failed fuel assemblies, and fuel debris.
In addition, the cumulative amount of
material received and accepted during
the licensed term of the facility may not
exceed 5,000 MT of Uranium plus
MOX.

B. Greater than Class C Waste, reactor
related material generated as a result
of plant operations and
decommissioning where radionuclide
concentration limits of Class C waste in
10 CFR 61.55 are exceeded.

B. Greater than Class C Waste, as
activated and potentially surface
contaminated metals comprised of
miscellaneous solid waste resulting
from segmentation and
decommissioning processes.

B. 231.3 MT (510,000 pounds) of Greater
than Class C Waste.
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NRC FORM 558 U.S. NUCLEAR REGULATORY COMMISSION PAGE 2 of 3 PAGES 
(10-2000) 
10 CFR 72 License No. Amendment No. 

LICENSE FOR INDEPENDENT STORAGE OF SPENT NUCLEAR 
FUEL AND HIGH-LEVEL RADIOACTIVE WASTE 

SNM-2515 0
Docket or Reference No. 

SUPPLEMENTARY SHEET 72-1050

9. Authorized Use:  The material identified in 6.A, 6.B, 7.A and 7.B above is authorized for receipt,
possession, storage, and transfer at the WCS Consolidated Interim Storage Facility (WCS CISF),
as described in the WCS CISF Final Safety Analysis Report (FSAR) as updated.  Storage of fuel
is authorized only in canisters referenced in Section 2.1 of the Attachment, Appendix A Technical
Specifications and all fuel with assembly average burnup greater than 45 GWd/MTHM shall be
canned inside the canister.

10. Authorized Place of Use:  The licensed material is to be received, possessed, transferred, and stored
at the WCS CISF, geographically located within Andrews County, Texas.

11. The Technical Specifications contained in the Appendix attached hereto are incorporated into the
license.  The Licensee shall operate the installation in accordance with the Technical
Specifications in the Appendix.

12. The licensee shall follow WCS ERP-100, “Consolidated Emergency Response Plan,” Revision 02-08-
2019, and as it may be further revised in accordance with 10 CFR 72.44(f).

13. The Licensee shall:

(1) follow the Physical Protection Plan entitled, "WCS Consolidated Interim Storage
Facility (CISF) Physical Security Plan,” Revision 5, dated September 18, 2019, as
well as changes made in accordance with 10 CFR 72.44(e) and 72.186(b);

(2) follow the Training and Qualification Plan entitled, "WCS Consolidated Interim
Storage Facility (CISF) Training and Qualification Plan Appendix B to the CISF
Physical Security Plan,” dated September 18, 2019, as well as changes made in
accordance with 10 CFR 72.44(e) and 72.186(b);

(3) follow the Safeguards Contingency Plan entitled "WCS Consolidated Interim Storage
Facility (CISF) Safeguards Contingency Plan Appendix C to the CISF Physical
Security Plan,” dated September 18, 2019, as well as changes made in accordance
with 10 CFR 72.44(e) and 72.186(b);

(4) follow the “Additional Security Measures for the Physical Protection of Dry
Independent Spent Fuel Storage Installations,” dated September 28, 2007; and

(5) follow the “Additional Security Measures for Access Authorization and Fingerprinting
at Independent Spent Fuel Storage Installations,” dated December 19, 2007.

14. Construction of the WCS CISF shall not commence before funding (equity, revenue, and debt) is
fully committed that is adequate to construct a facility with the initial capacity as specified by the
Licensee to the NRC. Construction of any additional capacity beyond the initial capacity amount
shall commence only after funding is fully committed that is adequate to construct such additional
capacity.

15. The Licensee shall, in its contracts with clients:

(1) include provisions requiring clients to retain title to the material identified in 6.A, 6.B,
7.A or 7.B, and include provisions allocating legal and financial liability among the
Licensee and the client(s);

(2) include provisions requiring clients to periodically provide credit information, and,
when necessary, additional financial assurances such as guarantees, prepayment,
or payment bond(s);

(3) include a provision requiring the Licensee not to terminate the license prior to
furnishing storage services covered by the contract.

16. The Licensee shall obtain onsite and offsite insurance coverage in the amounts committed to by ISP in
the ISP license application.
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NRC FORM 558 U.S. NUCLEAR REGULATORY COMMISSION PAGE 3 of 3 PAGES 
(10-2000) 
10 CFR 72 License No. Amendment No. 

LICENSE FOR INDEPENDENT STORAGE OF SPENT NUCLEAR 
FUEL AND HIGH-LEVEL RADIOACTIVE WASTE 

SNM-2515 0
Docket or Reference No. 

SUPPLEMENTARY SHEET 72-1050
17. To conform with the requirements of 10 CFR 72.42, the Licensee shall submit a request for license

amendment(s) to incorporate any technically applicable provisions of the Aging Management Programs
(AMPs) and Time-Limited Aging Analyses (TLAAs) approved in future renewals of NAC Systems CoCs
1015 and 1025 and 1031, for all applicable NAC spent fuel canisters and storage overpacks.

The Licensee shall submit the amendment request(s) within 120 days of the effective date of the
applicable CoC approval.  In the event that the current CoC holder for CoC 1015 and/or 1025 and/or
1031 does not submit a timely renewal as defined in 10 CFR Part 72.240, the Licensee shall submit a
license amendment request, incorporating AMP and TLAA information compliant with 10 CFR 72.42,
within one (1) year following the timely renewal deadline defined in 10 CFR 72.240(b) for the applicable
CoC.

18. The Licensee shall submit a startup plan as described in Chapter 13 of the WCS CISF FSAR,
as updated, to the NRC at least 90 days prior to receipt and storage of the material identified in
6.A, 6.B, 7.A or 7.B at the facility.

19. Prior to commencement of operations, the Licensee shall have an executed contract with the
U.S. Department of Energy (DOE) or other SNF Title Holder(s) stipulating that the DOE or the
other SNF Title Holder(s) is/are responsible for funding operations required for storing the
material identified in 6.A, 6.B, 7.A or 7.B at the CISF as licensed by the U.S. Nuclear
Regulatory Commission.

20. Prior to receipt of the material identified in 6.A, 6.B, 7.A or 7.B, the Licensee shall have a
financial assurance instrument required pursuant to 10 CFR 72.30 acceptable to the U.S.
Nuclear Regulatory Commission.

21. This license is effective as of the date of issuance shown below.

FOR THE NUCLEAR REGULATORY COMMISSION 

Shana R. Helton, Director 
Division of Spent Fuel Management 
Office of Nuclear Material  
Safety and Safeguards 

Date of Issuance September 13, 2021 

Attachments: Appendix A –WCS Consolidated Interim Storage Facility Technical Specifications 
 

Shana R. 
Helton

Digitally signed by 
Shana R. Helton 
Date: 2021.09.13 
08:52:35 -04'00'
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MATERIALS LICENSE No. SNM-2515 
 

APPENDIX A 
 
 
 

WCS CONSOLIDATED INTERIM STORAGE FACILITY TECHNICAL SPECIFICATIONS 
 
 
 

Docket 72-1050 
 
 
 

Amendment 0 
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 FUNCTIONAL AND OPERATING LIMITS  

 Functional and Operating Limits 

Subject to the limitation of the last sentence of Condition 9 of this license SNM-2515, the 
used nuclear fuel to be stored in an HSM or VCC at the WCS CISF shall meet the 
Approved Contents requirements of one of the following:  
2.1.1 NRC Materials License SNM-2510, Amendment 4. 
2.1.2 Table 1-1c or Table 1-1j (NUHOMS® 61BT DSC) of Certificate of Compliance 

1004 Appendix A Technical Specifications For The Standardized NUHOMS® 
Horizontal Modular Storage System, including Amendments 3 through 13 
inclusive. 

2.1.3 Table 1-1t (NUHOMS® 61BTH DSC) of Certificate of Compliance 1004 Appendix 
A Technical Specifications For The Standardized NUHOMS® Horizontal Modular 
Storage System, including Amendments 10 through 13 inclusive. 

2.1.4 Section 2.1 (NUHOMS® 24PT1) of Certificate of Compliance 1029 Appendix A 
Technical Specifications For The Standardized Advanced NUHOMS® System 
Operating Controls And Limits, including Amendments 0, 1, and 3. 

2.1.5  Section B 2.1 (NAC-MPC System) of Certificate of Compliance 1025 Appendix B 
Technical Specification For The NAC-MPC System Approved Contents and 
Design Features, including Amendments 0 through 6. 

2.1.6  Section B 2.1.2, “Maine Yankee SITE SPECIFIC FUEL Preferential Loading,” 
(NAC-UMS System) of Certificate of Compliance 1015 Appendix B Technical 
Specification For The NAC-UMS System Approved Contents and Design 
Features, including Amendments 0 through 5. 

2.1.7  Table B.2-1, “PWR Fuel,” (MAGNASTOR System) of Certificate of Compliance 
1031 Appendix B Technical Specification For The MAGNASTOR System 
Approved Contents, including Amendments 0 through 3, Revision 1, and 
Amendments 4 and 5. 
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THE OFFICE OF NEW MEXICO ATTORNEY GENERAL’S OPPOSITION TO 
INTERIM STORAGE PARTNERS LLC (WASTE CONTROL SPECIALIST) 

ENVIRONMENTAL IMPACT STATEMENT  
TO CONSTRUCT A CONSOLIDATED INTERIM STORAGE FACILITY 

 
The New Mexico Attorney General’s Office objects to the granting of ISP’s license 

application to operate a Consolidated Interim Storage Facility (“CISF”) for of high-level nuclear 
waste (“HLW”), because, amongst other reasons outlined below, such a license is barred under the 
express terms of the Nuclear Waste Policy Act of 1982, as amended, 42 U.S.C. §§ 10101, et 
seq.(“NWPA”).  NRC has provided no analysis in the Final Environmental Impact Statement 
(“FEIS”) supporting the legality of its decision.1  

It is well-established that in considering license applications, the NRC does not have the 
discretion to comply with less than all the mandates of the National Environmental Policy Act, 42 
U.S.C. §§ 4321 et seq. (“NEPA”).2  Indeed, NEPA mandates that federal agencies take a “hard 
look” at the cumulative impacts of a proposed action and prepare an EIS before undertaking any 
“major Federal actions significantly affecting the quality of the human environment.” See 43 
U.S.C. § 4332(2)(c). The EIS is meant to ensure that federal agencies “will not act on incomplete 
information, only to regret [their] decision after it is too late to correct.”3 
 

Specifically, NEPA requires a detailed statement by the responsible official on: 
 
(i) the environmental impact of the proposed action,  
(ii) any adverse environmental effects which cannot be avoided should the 

proposal be implemented,  
(iii) alternatives to the proposed action,  
(iv) the relationship between local short-term uses of man’s environment and 

the maintenance and enhancement of long-term productivity, and  
(v) any irreversible and irretrievable commitments of resources which would 

be involved in the proposed action should it be implemented. 
Id.   
  

Under Council on Environmental Quality (“CEQ”) Regulations, cumulative effects are 
defined as “the impact on the environment which results from the incremental impact of the action 
when added to other past, present, and reasonably foreseeable future actions regardless of what 
agency (Federal or non-Federal) or person undertakes such other actions.” 40 C.F.R. § 1508.7 
(emphasis added). 

 
Here, the NRC failed in all of the above respects. As more fully discussed below, first, it 

is impossible to discern environmental and cumulative impacts of the proposed action given 
NRC’s piecemeal and carved-out approach. For instance, the cumulative impacts of transportation 

 
1“Environmental Impact Statement for Interim Storage Partners LLC’s License Application for a Consolidated Interim 
Storage Facility for Spent Nuclear Fuel in Andrews County, Texas, Final Report,” NUREG-2239, Published on 
August 5, 2021, Docket ID NRC-2016-0231-0387 (ML2120A120), herein after “FEIS.” See also, State of New Mexico 
v. NRC, Case No. 1:21-cv-00284-MV-JFR at Dkt No. 7, Amended Complaint (May 17, 2021). 
2 See e.g., Izaak Walton League of America v. Schlesinger, 337 F. Supp. 287 (D.C. 1971). 
3 Marsh v. Or. Nat. Res. Council, 490 U.S. 360, 371 (1989) (emphasis added). 
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of wastes to and from the site and of terrorism are carved out of the FEIS, or outside of a narrowly 
drawn radius or are simply not considered. Second, the FEIS blatantly and repeatedly ignores 
unavoidable adverse effects. Third, there is no meaningful consideration of alternatives to the 
proposed action.  

 
Instead, the NRC is trying to tie general principles to case-specific concerns with this FEIS. 

For example, no consideration was given to storing casks in an environment that grows hotter from 
climate change and more prone to seismic activity. 

 
NRC regulations implementing NEPA reflect amendments designed to improve regulatory 

efficiency in environmental reviews and to provide for “more focused and therefore more 
effective” NRC NEPA reviews by focusing on significant case-specific concerns. The purpose of 
an EIS is threefold: (1) to identify all potential environmental impacts; (2) to quantify and monetize 
all impacts that are significant; and (3) to identify ways to mitigate significant environmental 
impacts. All three purposes are clearly stated in 10 C.F.R. § 45(c), but sufficient mitigation 
planning received much less attention than it should have and was frequently punted to other 
regulators.4 

 
Because the government stands by the reliability of the information and conclusions in its 

EISs, they are often used as references for a broad array of decisions. “To casually include 
information that has not been independently verified for its reliability and completeness by the 
NRC would violate both NRC regulations and NEPA’s fundamental purpose of informing the 
public about environmental issues.”5 Moreover, to protect the inclusion of information in an EIS 
from challenge in a licensing proceeding would violate NRC regulations governing public 
participation requirements. 10 C.F.R. § 51.104. 

I. ISP’S UNREASONABLE SITE SELECTION PROCESS  
 
NRC’s assessments in the ISP FEIS fail to consider major viewpoints and opposing 

viewpoints in violation of NEPA and NRC’s own regulations implementing NEPA. See e.g., 10 
C.F.R. § 51.91(b) (“[FEIS] will discuss any relevant responsible opposing view not adequately 
discussed in the [DEIS] or in any supplement to the [DEIS], and respond to the issues raised”).  

 
ISP’s site selection process blatantly disregards its own stated primary criteria – 

willingness and support of the host communities. The lack of consent of host communities and 
overwhelming local opposition to the proposed CISF project alone renders ISP’s selection 
unreasonable. Moreover, the geologic unsuitability of the site, and risks involved with placing a 
de facto permanent nuclear waste storage facility amidst valuable subsurface natural resources that 
form a cornerstone of the State’s local economies render the ISP location unacceptable.   

 
4 10 CFR § 45(c) concerns the environmental report, a document license applicants prepare and upon which NRC 
relies to produce the EIS: “The environmental report must include an analysis that considers and balances the 
environmental effects of the proposed action, the environmental impacts of alternatives to the proposed action, and 
alternatives available for reducing or avoiding adverse environmental effects” (emphasis added). 
5 TVA, Intervenors’ Reply to Responses in Opposition to Motion for Leave to File Contention 4 (Inadequate Discussion 
of Environmental Impacts of Spent Nuclear Fuel Pool Fires) and Contention 5 (Impermissible Discussion of Energy 
Alternatives and Need for The Proposed SMR), Docket No. 52-047-ESP (June 22, 2018), (ADAMS Accession No. 
ML18174A075) (emphasis added). 
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According to ISP FEIS, “[b]ecause many environmental impacts can be avoided or 

significantly reduced through a proper site selection, the NRC staff evaluated the ISP site-selection 
process to determine if a site ISP considered was environmentally preferable to the proposed 
Andrews County, Texas, site.”6  

 
ISP’s first tier of its site selection process is based on political and community support for 

hosting a CISF “expressed at the time of the screening process.”7 ISP allegedly assessed the 
following five criteria in in its first tier of selecting the proposed Andrews County ISP location 
along the border of southwest New Mexico and Texas: (1) political support for the project, (2) 
favorable seismological and geological characteristics, (3) availability to rail access, (4) land 
parcel size and (5) land parcel availability.8 

 
Following the first round of screening, ISP eliminated alternative locations in five states 

and opted to assess potential CISF locations for only two states including two counties in Texas 
(Andrews and Loving) and two counties in New Mexico (Lea and Eddy). The second-round of 
screening allegedly based on operational needs / considerations (e.g. utilities, labor forces, 
transport routes and amenities) and environmental considerations (e.g. environmental protection, 
discharge routes, proximity to hazardous operations / high-risk facilities, ease of decommissioning 
and disposal of LLRW).9 
 
 The proposed ISP location along the Texas and New Mexico border clearly does not enjoy 
political support or consent from either state, is geologically unsuitable to store HLRW for period 
of 40 years or longer given unfavorable seismological conditions for at-surface storage above 
shallow groundwater and lacks the transportation infrastructure and emergency response services 
to accommodate such a facility. Contrary to its stated purpose, the ISP location does nothing to 
mitigate environmental impacts and an alternative site outside of the Permian Basin would be 
preferable.   

A. Lack of consent and overwhelming opposition from host communities  
 
New Mexico has a “vested interest” in the proposed action due to its close proximity. Lujan 

Grisham 2020.10 The ISP CISF is “situated approximately 0.6 kilometers (km) [0.37 mile (mi)] 
east of the Texas and New Mexico State boundary”11 with the nearest resident located approx. 
6km [3.8 mi] to the west of the ISP location in Eunice, New Mexico.12  Because the “New Mexico 
side of the border is more densely populated. . .the proposed action would disproportionately 
impact New Mexicans in the immediate vicinity” and “poses unacceptable risk to New Mexico’s 
citizens, communities, and economy. . .” Lujan Grisham 2020; Governor Lujan Grisham, attached 
hereto as Ex. A. 

 

 
6 ISP EIS at 2-23. 
7 ISP EIS at 2-24. 
8 ISP EIS at 2-24 (emphasis added) 
9 ISP EIS at 2-24. 
10 Governor Michelle Lujan Grisham Letter to NRC (Nov. 3, 2020). 
11 ISP EIS at xxxv (ISP, 2020). 
12 ISP EIS at xviii. 

131.4

835
Appellate Case: 21-9593     Document: 010110689276     Date Filed: 05/26/2022     Page: 92 



 

 4  

The proposed storage “poses significant and unacceptable risks to New Mexicans, [its] 
environment and [its] economy,” with risks and uncertainty that are elevated in the absence of a 
permanent repository. Lujan Grisham 2020, Ex. A, Governor Lujan Grisham. “Of concern is, over 
time. . . is likel[ihood] that the canisters storing [SNF] and [HLRW] will lose integrity and will 
require repackaging” and “any inevitable repackaging of [SNF and HLRW] increases the risk of 
accidents and radiological health risks and contamination to surface and groundwater resources” 
as well as risks to communities along regional transportation routes. Id. Presently, the ISP CISF 
does not have and has not proposed the capability to repackage or retrieve the nuclear waste after 
initial packaging. This is a grave concern of the State. So, New Mexico does not “have the luxury 
of assuming canisters will be removed or replaced before the canisters have eroded or degraded 
and contamination is occurring.” Ex. B, Senator Steinborn.  

 
ISP’s selection process is flawed and unreasonable, because of: (1) lack of state consent,  

Lujan Grisham 2020; Abbott 2020,13 (2) lack of local consent, Andrews County Resolution;14 (3) 
lack of meaningful environmental justice analysis,15; (4) lack of Texas authority to regulate, 
HB716; (5) flawed analysis of adverse impact surrounding land use and valuable mineral industries 
and agricultural interests plus the added infrastructure, police, and emergency response costs 
greatly outweigh and local revenue benefit. Ex. A, Governor Lujan Grisham, Kenney 2021;17 
Lujan Grisham 2020. In short, the ISP FEIS “does not adequately address many safety and social 
concerns that siting a CISF in Andrews County, Texas along the New Mexico border raises.” Ex. 
A, Governor Lujan Grisham Letter.  

 
NRC’s determination that ISP’s site selection process is reasonable defies common sense 

and runs contrary to core recommendations of Blue Ribbon Commission advocating for consent 
based siting of storage facilities. The ISP FEIS fails to address the major viewpoints of host states, 
who will shoulder the burden of costs and risks for the proposed action, in violation of NEPA and 
NRC regulations. See e.g., Lujan Grisham 2020 (“opposition includes both myself and Governor 
Abbott of Texas, who similarly recognizes the risk [of] a CISF in this region poses to Texas 
residents”). Contrary to the fundamentals of consent-based siting, “New Mexicans, tribes and local 
governments overwhelmingly oppose” Holtec’s proposed CISF given the “unfunded mandates on 
local communities.” Lujan Grisham 2019.18  

 

 
13 Governor Greg Abbott Letter to then President Donald J. Trump (Sept. 30, 2020). 
14 See e.g., New Mexico Senator Jeff Steinborn, et al., Letter to NRC (Sept. 22, 2020) (noting “local governments 
representing close to 50% of the population have passed resolutions opposing the [Holtec CISF] or the transportation 
of high-level radioactive waste through their communities . . .”); Amended Complaint at ¶¶ 140, 143 and 144 (noting 
specific local government resolutions opposing CISFs and/ or the transport of SNF through local communities). 
15 See e.g., New Mexico Environment Department Letter to NRC (Nov. 3, 2020) (“the Proposed Action [ISP CISF] 
threatened human health and the environment in New Mexico where minority and low-income populations have 
already suffered disproportionately high adverse human health and environmental effects from nuclear energy and 
weapons programs of the United States.”); Lone Star Legal Aid Joint Comments on Draft Environmental Impact 
Statement (DEIS) for ISP CISF (Nov. 3, 2020) (ML20309B001). 
16 NRC made a contrary assumption and relies on Texas to mitigate risk. HB 7 was a strong bipartisan vote and 
unanimous passage in state Senate in September 2021 sending crystal clear message of Texas opposition to ISP CISF 
project. https://legiscan.com/TX/bill/HB7/2021/X2.  
17 New Mexico Environment Department Cabinet Secretary James Kenney Letter to NRC (September 14, 2021). 
18 New Mexico Governor Michelle Lujan Grisham Letter to NRC (June 7, 2019). 
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The selection of ISP site is based on the false premise that local communities support the 
proposed ISP CISF project. As described herein, this is undeniably false. In the glaring absence of 
consent from the Texas and New Mexico Governors and legislature, the selected ISP site selection 
process is patently unreasonable.  

B. Surrounding Land Use and Valuable Mineral Resources within 
Permian Basin  

 
Beyond the primary criteria of community support, which is sorely lacking here, secondary 

considerations of ISP’s site selection process would further preclude selection of Andrews County 
given the geologic unsuitability of placing what will become a de facto permanent nuclear waste 
storage facility amidst the nation’s valuable mineral resources given the potentially devastating 
adverse impacts it could have on extensive and ongoing extraction operations that serve as the 
cornerstones of regional economies. Addressing significant economic concerns in June 2019 letter 
to NRC, the Governor emphatically states: “[e]stablishing an interim storage facility in this region 
would be economic malpractice” and that “[a]ny disruption of agricultural or oil and gas activities 
as a result of perceived or actual nuclear incident would be catastrophic to New Mexico, and any 
steps toward siting such a project could cause a decrease in investment[s] in two of [the] State’s 
biggest industries.” Lujan Grisham 2019. Governor Abbott shares those concerns, expressing 
opposition “to forcing states with low-level radioactive waste to accept more highly radioactive 
waste and its accompanying hazards without the consent of the state.” Abbott, 2020.   

 
The ISP’s site selection process and the ISP FEIS generally discount the negative economic 

impacts and potentially catastrophic harm of the proposed action on existing industries. ISP FEIS 
relies on skewed cost benefit analyses, and the NRC touts less than a 1% beneficial socioeconomic 
impact on local revenues. ISR FEIS at 3-70 (listing two counties in New Mexico as included in 
socioeconomic “region of influence”). This overstates the benefit and even if accurate would not 
justify the risk for siting nuclear waste storage at the ISP’s proposed location within the Permian 
Basin, “one of the world’s top producing oil and gas regions” when any incident or radiological 
contamination “could have an adverse impact on one of New Mexico’s key economic engines.”19 
See Ex. A, Governor Lujan Grisham; Ex. B, Senator Steinborn.  Indeed, “[a]ny disruption of oil 
and gas activities as a result or perceived or actual nuclear incident would harm New Mexico’s 
economy, and even taking steps toward siting a CISF in the area could cause a decrease in 
investment in two of New Mexico’s biggest industries” as the State relies on southeast New 
Mexico as “a driver of economic growth.”  Ex. A, Governor Lujan Grisham. 

C. Geologically Unsuitable Location 
 

The ISP site, similar to the Holtec site, is in a region that is geologically unsuitable, “in an 
area that is underlain by concerns for sinkhole development and shallow groundwater, a precious 
resource” of the State and further “does not provide deep geologic isolation for indefinite [SNF] 
storage” and is “unsuitable. . .for storage over a period of decades.” Lujan Grisham 2020. 
Furthermore, the proposed ISP surface level storage “over an area with shallow groundwater 

 
19 See e.g., Stephanie Garcia Richard (New Mexico State Land Commissioner) Letter to Krishna Singh (Holtec 
President and CEO), starting at p.2 (July 2, 2019). 
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contradicts well-established scientific recommendations for radio-active wastes to be stored in 
deep, geologically stable formations.” NMED 2020.20  
 

ISP FEIS acknowledges the presence and existence of subsidence, sinkholes and kart 
fissures in the region not unjustifiably claims the ISP site will not be impacted, ignoring the reality 
that nuclear waste in over-sized railcars and/or heavy-haul trucks will be transported along rails 
and roads in the region which will inevitably traverse such geological instability. See ISP EIS 3-
20.  Similarly, the ISP FEIS fails to take a “hard look” at the status of approximately 600 boreholes 
on the ISP property or conduct an adequate risk assessment as to whether or not these boreholes 
have been improperly abandoned and pose a threat of subsidence or sinkholes. NMED 2020.  
 

Additionally, seismicity concerns at and around the ISP site are not adequately addressed, 
with ISP site selection process glossing over the recent March 2020 magnitude 5.0 earthquake   
and the potential for more frequent and more powerful earthquakes in the region in the future.21 
Kenney, 2021. The ISP FEIS provides “general information” but does not include discussion of 
mitigation measures to limit such impacts or “provide specific information about [] safeguards” to 
protect against same. Ex. B, Senator Steinborn. 

D. Potential for Terrorist Attacks / Sabotage   
 
NRC’s failure to conduct any terrorist risk assessment is inconsistent with DOE’s policy 

requiring evaluation of same and ignores NRC’s requirement for such evaluation for NRC licenses 
operating in the Ninth Circuit, where many shipments to the ISP CISF will originate.22 Instead, 
NRC arbitrarily assesses such risks differently in different regions of the country, and maintains 
that evaluation of potential acts of sabotage and terrorism is only required in the Ninth Circuit. See 
NUREG-2157 (Sept. 2014).  

 
The NRC unjustifiably maintains that multiple rounds of transport across the nation will 

result in zero possibility of a release, refusing to conduct any assessment at all for potential terrorist 
or sabotage attacks for the proposed action, which New Mexico’s and Texas’s Governors agree 
poses unacceptable risks and puts a target on the back of the Permian Basin. See Abbott 2020, 
Lujan Grisham 2020. In Governor Abbott’s words, a “stable oil and gas industry is essential to the 
economy, and crucial to the security of our great nation” and allowing CISFs “at sites near the 
largest producing oilfield in the world will compromise the safety of the region.” Abbott, 2020.  
 

Multiple rounds of SNF transport in and out of the Permian Basin unnecessarily heightens 
the risk for potentially catastrophic attacks and the risk for fire or thermal issues regardless of 
whether or not a breach occurs. Given the evolution and sophistication of modern technology and 

 
20 New Mexico Environment Department Letter to NRC (Nov. 3, 2020). 
21 See Id. (citing USGS website).  
22 Memorandum from Carol S. Borgstrom, Director, DOE Office of NEPA Policy and Compliance, to DOE NEPA 
Community, “Need to Consider Intentional Destructive Acts in NEPA Documents” (Dec. 1, 2006), available at 
http://energy.gov/sites/prod/files/nepapub/nepa documents/RedDont/G-DOE-intentdestructacts.pdf; See San Luis 
Obispo Mothers for Peace v. NRC, 449 F.3d 1016 (9th Cir. 2006) (finding analysis required); c.f. N.J. Dept. of Envt’l 
Protection v. NRC, 561 F.3d 132 (3d Cir. 2009). 
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repeated travel on routes, these risks are further compounded. These risks have been repeatedly 
brought to NRC’s attention and repeatedly ignored.23  
 

Given that the proposed action involves national transport of SNF, that DOE may take title 
to and transport the SNF and HLRW waste, and that the waste would be shipped from multiple 
locations within the Ninth Circuit and stored in the Permian Basin, a vital energy and security 
sector, the NRC must conduct a risk assessment for potential terrorist attacks and sabotage 
compliant with NEPA.  

E. Precious Water / Ecological Resources  
 

Because the ISP site is “an area that is underlain by concerns for sinkhole development and 
shallow groundwater that does not provide deep geologic isolation for indefinite SNF storage” and 
because the flow of groundwater from the ISP site is “predominately southwest towards New 
Mexico. . . if there is any discharge of SNF” or any other non-radiological contaminant, New 
Mexico’s water resources will be directly impacted.  Ex. A, Governor Lujan Grisham. The NRC 
does not comprehensively assess such potential impacts or mitigation measures to limit adverse 
effects on New Mexico’s waters.  This risk is made worse by geological faults, unplugged wells, 
countless boreholes and seismic activity. Kenney, 2021.  
 

The ISP location and its habitat are unsuitable for long-term / indefinite storage of nuclear 
waste. It contains 230.5 acres of mesquite thorn scrub, 76 acres of shinnery oak, and 17.8 acres of 
maintained grassland. All shinnery oak and 109 acres of mesquite will be destroyed. This habitat 
is essential for numerous species and contains primary sources of food for species of greatest 
conservation needs. The destruction of shinnery oak will mean the permanent demise of non-
migratory Dunes Sagebrush Lizard and Lesser Prairie Chicken. Indeed, NRC failed to even 
consult FWS or endangered species list within last 90 days of ISP FEIS with respect to FWS’s 
pending proposal to designate the Lesser Prairie Chicken and its habitat, stating without support 
that proposed action will have “no effect” on any proposed endangered or threatened species.     
Similarly, the NRC ignored that the proposed location and region is suitable habitat for Pronghorn 
Antelopes.  

 
In all these cases, the NRC ignores adverse ecological impacts in favor of simply assuming 

that its pre-determined decision to license ISP was appropriate. NRC’s conclusory allegations do 
not meet NEPA’s “hard look” requirement. 

 
The ISP site, if approved, will further New Mexico’s limited water resources at risk and 

could have adverse impacts on ecological resources that could easily be mitigated with an 
alternative location. Great Ecology Report pp. 15-18 and 23-27.  

II. BIASED ANALYSIS OF ENVIRONMENTAL JUSTICE CONCERNS 
  

 
23 See e.g., Marvin Resnikoff Comments in Response to ISP DEIS (Nov. 3, 2020) (highlighting risk of rail accidents 
and fires); Institute for Resources and Security  
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NRC’s faulty cost and benefit analyses misleadingly overstates a beneficial socioeconomic 
impact while discounting adverse impacts to environmental justice communities. Ex. B, Steinborn 
(“The NRC and ISP’s engagement with New Mexico and the surrounding communities have fallen 
short of meaningful participation essential to environmental justice. There has been no consent-
based siting for this proposal or any proactive interviews with the affected communities about its 
potential impacts, and the public engagement webinars failed to reach the public who lack internet 
service.”). Moreover, NRC’s severely skewed environmental justice review turns a blind eye to 
existing minority and low-income populations in the region and along undisclosed transportation 
routes. Minority populations in this region far exceeds the national average for minority 
populations and the NRC improperly skews the disproportionate impacts on environmental justice 
communities by not accounting for this in its evaluation. Disparate impacts on populations residing 
in Nuclear Alley will only be compounded by proposed action. See NMED 2020 (“the Proposed 
Action [ISP CISF] threatened human health and the environment in New Mexico where minority 
and low-income populations have already suffered disproportionately high adverse human health 
and environmental effects from nuclear energy and weapons programs of the United States.”) See 
also, Lone Star Legal Aid Joint Comments on Draft Environmental Impact Statement (DEIS) for 
ISP CISF (Nov. 3, 2020) (ML20309B001). 

III. UNFUNDED FEDERAL MANDATES 
 

The DEIS assumes without foundation that New Mexico and its political sub-divisions will 
provide resources, personnel, equipment, medical facilities, fire departments, and necessary 
training to mitigate radiation accidents during transportation or continued storage at the site. This 
is another example of NRC saying another party or entity will mitigate the risk without evaluating 
the impacts in violation of NEPA.  At the same time, the costs incurred by New Mexico and its 
political subdivisions are not considered in the ISP FEIS, in the “No Action” or alternatives 
analyses.  

 
The risks, hazards and feasibility of transport to the ISP site are ignored as are the added 

infrastructure costs, and whether such costs outweigh any alleged economic benefits of the project.  
Indeed, New Mexico and its political subdivisions are tasked with responding to any accident or 
disaster without any funding, or analysis of New Mexico’s resources and training needs.  Great 
Ecology, pp 9-13. Ex. B, Steinborn (““I strongly oppose any action that would place New Mexico 
citizens at risk and place the liability of emergency response on local communities without 
consent-based siting and without the provision of corresponding resources to respond to an 
emergency.”) 

 
This leads New Mexico to a broader and more fundamental point: contrary to its 

representation of consultation with New Mexico, the NRC never meaningfully consulted with New 
Mexico in the EIS process. Such consultation would have revealed ecological, transportation, 
emergency response, and economic costs, among others, that the ISP project creates for New 
Mexico (and Texas). It also would have revealed the need for State agency approvals and permits.  

 
 New Mexico and its communities will further unfairly shoulder the burden and 

responsibility for providing services to the ISP CISF located along the border through the 
imposition of unfunded federal mandates left unaccounted for in the ISP EIS. NRC’s flawed cost 
benefit analyses fails to acknowledge the negative economic impacts on the State in terms of 
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royalties lost, reduction in property values and loss of agricultural land and business investments, 
misleadingly touting only beneficial impacts to local revenues.  

A. Transportation Not Considered as Connected Activity 
 

NRC improperly segments the financially and functionally connected activity of 
transportation in the ISP FEIS, in violation of NEPA, and instead relies on untimely and piecemeal 
evaluations that fail to capture costs and impacts to the State, its communities and existing 
industries. See Ex. B, Senator Steinborn (“transportation of SNF creates risk anywhere along the 
transportation routes, but transportation was not considered as a connected activity by the EIS, and 
improvements to rail lines and rail infrastructure were not evaluated.”   

 
In terms of unanalyzed impacts to New Mexico, the ISP CISF will undeniably rely on New 

Mexico roads and rails. See ISP FEIS at 3-6 (regional access to proposed CISF project area is by 
New Mexico State Route 18); ISP FEIS at 2-11 (shipments of SNF will be transported across U.S. 
to Monahans, Texas and then transported north to Eunice, New Mexico, on existing rail the Texas 
New Mexico Railroad owns and operates). NRC relies on risk assessments and prior DOE analyses 
with the underlying assumption that facilities can retrieve and/or repackage fuel or only go so far 
as Deaf Smith, Texas. NUREG-2125.  NRC’s reliance erroneously assumes ISP CISF has such 
capabilities and further ignores the acknowledged regional leg of transport into New Mexico.  
 

NRC’s allowance for segmentation of transportation impacts is largely silent on the 
cumulative impacts, potential risks from wear and tear and geologic instability, adverse impacts 
on regional industries use of the transportation infrastructure and inevitable need for infrastructure 
improvement costs or the costs associated with first responder and training, equipment and 
emergency services to respond to a radiological incident in this rural region (i.e. what the New 
Mexico governor refers to as “unfunded mandates”). As acknowledged in the ISP FEIS, but left 
unanalyzed this has serious and substantial implications for the State: 

 
 “NRC staff also recognize that the presence of a facility that stores nuclear materials may 

require additional preparedness of first responders in the event of an incident requiring 
fire, law enforcement, and health service support. . . detailed analysis of the costs 
associated with these potential additional resources are not evaluated in detail. . . States 
are recognized as responsible for protecting public health and safety during 
transportation accidents involving radioactive materials.”  

 “. . .NRC staff recognize that if SNF is shipped to a CISF, some States, Tribes, or 
municipalities along [*largely undisclosed] transportation routes may incur costs for 
emergency response training and equipment that would otherwise likely be eligible for 
funding under NWPA Section 180(c) provisions if the SNF were shipped by DOE from 
existing sites to a repository. Because needs of individual municipalities . . . and the costs 
of this training and equipment vary widely, quantification of such would be speculative.” 
State’s distribution of “funding for first-responder training and equipment to local 
municipalities is not within NRC’s authority [it][] is beyond the scope.”  

 “The impacts of using these other modes to supplement rail transportation of SNF was 
previously evaluated by DOE (DOE, 2008; 2002) and found to not significantly change the 
minor radiological impacts from a national mostly-rail SNF transportation campaign and 
therefore are not evaluated further in this impact analysis.”  
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 “[M]itigation measures for the avoidance of potential adverse impacts that . . . would be 
required under . . .State permits or processes.”  

 
NRC cannot ignore impacts of regional transportation in its site-specific ISP FEIS or the 

associated costs and impacts for the State to mitigate and accommodate transport of SNF. Because 
the proposed action involves extensive use of New Mexico rails and roads, the NRC must consider 
the “need for improved infrastructure along railway lines and funding for emergency personnel 
and equipment to respond to emergency spills.” Ex. A, Governor Lujan Grisham Letter. Nor can 
NRC ignore that a permanent repository does not exist, “there is no existing plan to build one” and 
there is no “guarantee that a permanent repository for SNF in the [U.S.] will be developed in the 
foreseeable future.” Ex. B, Senator Steinborn. 

IV. ALTERNATIVES *NOT* CONSIDERED 
 
NRC failed to conduct robust analysis of the baseline “No Action” scenario and refuses to 

assess a single reasonable alternative. This is inconsistent with NRC’s prior EIS evaluations for 
ISFSIs and further violates NEPA and NRC regulations.    

A. “No Action” Alternative 
 

First, there is no analysis of the baseline or “No Action” alternative.24  NRC for years has 
found continued on-site storage of HLW at its various current locations to be safe.  The status quo 
does not require action, including transporting all of the nations (HLW) to ISP, and then 
transporting it to a permanent site, if one is ever approved and opened.   
 

Second, no substantive analysis is provided regarding the likelihood that a permanent 
repository will be constructed, making ISP’s facility a de facto permanent repository without any 
of the essential safeguards required for such a facility.  Great Ecology pp 3-4.  Governor Lujan 
Grisham has objected to the “interim” label, because “at this time, NRC cannot guarantee that a 
permanent repository for spent nuclear fuel in the United States will be developed in 40, 80 or 120 
years.” Lujan Grisham 2020. Texas agrees. Abbott 2020; Abbott 2021.  The courts agree.  “The 
[NRC] apparently has no long-term plan other tan hoping for a geological repository, with Yucca 
Mountain effectively having been abandoned” New York v. NRC, 824 F.3d 1012, 1014-15 (D.C. 
Cir. 2016); In re Aiken County, 645 F.3d 428, 430-33 (D.C. Cir. 2011).  Once again, then, “[t]he 
[NRC] apparently has no long-term plan other than hoping for a geologic repository.  If the 
government continues to fail in its quest to establish one, then [spent nuclear fuel] will seemingly 
be stored on site at nuclear plants on a permanent basis.  The [NRC] can and must assess the 
potential environmental effects of such a failure.” New York v. NRC, 681 F.3d 471, 479 (D.C. Cir. 
2012). 
 
 The NRC cannot duck its head in the sand and fail to meaningfully evaluate or establish a 
baseline for status quo. This renders any comparison to proposed action effectively useless. Nor 
can NRC skirt its statutory duties by summarily stating such analyses would be speculative, 
conclusory or outside of its authority. This will not suffice under NEPA.   

 
24 The State is not ranking or prioritizing its concerns. 
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B. Reasonable Alternatives 
 

NRC did not consider a single other alternative considered by NRC, inconsistent with its 
own prior EIS evaluations for Yucca and other ISFSIs licensed under 10 CFR Part 72 and in 
violation of NEPA requirements. See NUREG-1714 at xxxiii to xxxvii. 

 
Given the unreasonable site selection process and overwhelming opposition to proposed 

action, NRC should have considered reasonable alternative site locations. Likewise, to mitigate 
the environmental impacts and risks from multiple rounds of transportation of SNF, NRC should 
have more robustly analyzed baseline status quo and reasonable alternatives including on site 
hardened storage technologies and SNF storage and management at existing reactors.  

 
Moreover, given the NRC has already licensed the Private Fuel Storage facility (under 10 

C.F.R. Part 72) and it satisfies the stated purpose and need objectives of the proposed action, the 
NRC should have considered PFS as a reasonable alternative. See NUREG-1714; ISP FEIS at xviii 
(defining purpose as proposed action “to provide an option for storing SNF, GTCC and a small 
quantity of MOX from nuclear power plants before a permanent repository is available” and the 
need to provide away-from reactor storage capacity “to provide the option for [] storage so that 
stored SNF at decommissioned reactor sites may be removed so that these sites [are] available for 
other uses”). Instead, the reasonable and already NRC licensed and analyzed alternative was 
summarily dismissed by the NRC in violation of NEPA. See ISP FEIS at D-42 (conclusory stating 
without any substantive discussion of NRC’s reasoning for eliminating PFS as an alternative that 
ISP’s site selection process “appears reasonable.”)  
 

CONCLUSION 
 

Because the government stands by the reliability of the information and conclusions in its 
EISs, they are often used as references for a broad array of decisions. “To casually include 
information that has not been independently verified for its reliability and completeness by the 
NRC would violate both NRC regulations and NEPA’s fundamental purpose of informing the 
public about environmental issues.”25 One of the underlying purposes of preparing an EIS is to 
ensure that federal agencies “will not act on incomplete information, only to regret [their] decision 
after it is too late to correct.”26  

 
 The State of New Mexico objects to the ISP FEIS as stated herein and requests that the ISP 
CISF licensing action be stayed or suspended until NRC’s assessment of cumulative and 
environmental impacts and unfunded mandates imposed on the State are adequately analyzed and 
it can demonstrate compliance with NEPA and NRC implementing regulations.  

 
25 TVA, Intervenors’ Reply to Responses in Opposition to Motion for Leave to File Contention 4 (Inadequate 
Discussion of Environmental Impacts of Spent Nuclear Fuel Pool Fires) and Contention 5 (Impermissible Discussion 
of Energy Alternatives and Need for The Proposed SMR), Docket No. 52-047-ESP (June 22, 2018), (ADAMS 
Accession No. ML18174A075) (emphasis added). 
26 Marsh v. Or. Nat. Res. Council, 490 U.S. 360, 371 (1989) (emphasis added) 
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MICHELLE LUJAN GRISHAM JAMES C. KENNEY 
GOVERNOR CABINET SECRETARY 

SECRETARY OF THE NEW MEXICO ENVIRONMENT DEPARTMENT JAMES C. KENNEY 

LETTER IN SUPPORT OF THE STATE OF NEW MEXICO’S LETTER OPPOSING THE NUCLEAR 
REGULATORY COMMISSION’S FINAL ENVIRONMENTAL IMPACT STATEMENT’S 

RECOMMENDATION TO GRANT INTERIM STORAGE PARTNER LLC’S LICENSE TO STORE SPENT 
NUCLEAR FUEL 

____________♦____________

As the Secretary for NMED, I am responsible for preventing and remediating contaminants released to 
land, air and water that have the potential to migrate into New Mexico and create threats to human 
health and the environment. I join the New Mexico’ Attorney General’s Office in opposing the U.S. 
Nuclear Regulatory Commission’s (NRC) recommendation in its July 29, 2021, final environmental impact 
statement (EIS) to approve the Interim Storage Partners, LLC (ISP) license application to construct and 
operate a consolidated interim storage facility (CISF) for spent nuclear fuel (SNF) and Greater-Than-Class 
C waste, along with a small quantity of spent mixed oxide fuel at the Waste Control Specialists (WCS) 
site in Andrew County, Texas.  

It is my understanding that the NRC’s proposed action is the issuance of a license authorizing a CISF to 
store up to 5,000 metric tons of uranium (MTUs) (5,500 short tons) for a license period of 40 years at 
the WCS site that can be renewed at the end of every term. The license would allow ISP to subsequently 
request amendments to the license, that, if approved, would authorize ISP to store an additional 5,000 
MTUs (5,500 short tons) for each of seven planned expansion phases of the proposed CISF (a total of 
eight phases) to be completed over the course of 20 years, to expand the facility to eventually store up 
to 40,000 MTUs (44,000 short tons) of SNF. This is more than the previously proposed Yucca Mountain 
site.  

NMED is familiar with the WCS site due to its location along the Texas-New Mexico border, and because 
WCS already submits groundwater monitoring reports to NMED as part of its Groundwater Discharge 
Permit for WCS’s waste disposal operations in Texas. NMED has previously submitted comments on the 
Draft Environmental Impact Statement (DEIS) and they are incorporated by reference herein. In 
addition, NRC never contacted my office or staff to discuss the DEIS concerns or any other matter. After 
review, NMED has concerns with the evaluation and findings of the EIS. NMED’s concerns are set out 
below. 

1. Seismic Activity: The geologic formation (Central Basin Platform) is heavily faulted, and the
proposed seismic hazard analysis was deficient. On March 26, 2020, a magnitude 5.0 earthquake
struck West Texas near the New Mexico border. More powerful earthquakes may occur and the
proposed action fails to account for the potential for geologic activity to impact the proposed
facility. See FEIS Section 3.4. The EIS provides general information about the history of
earthquakes in the region, including earthquakes caused by fluid injection by the oil and gas
industry, and asserts that CISF infrastructure will be designed to withstand seismic events, but

SUNI Review Complete
Template=ADM-013
E-RIDS=ADM-03
ADD: Donald Habib, Christine 
Richie, Mary Neely

Comment (3)
Publication Date 
9/17/2021
CITATION 86 FR 
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does not provide specific information about these safeguards. Further, the proposed SNF 
canisters will be stored on concrete pads on the ground surface exposed to the elements 
directly above shallow groundwater sources in an area with recent seismic activity. Seismic 
activity could pose a threat to SNF canisters and pads over time, putting New Mexico’s 
groundwater at risk. 

2. Contaminant Migration: NMED informed the NRC that the draft EIS lacked complete and
thorough evaluation of contaminant release scenarios, the resulting migration and exposure
pathways, and the resulting risks to human and ecological health, but no changes were made in
the final EIS to address these issues. The EIS’s limited spatial scale in a region of obvious seismic
risk, and the evaluation of cumulative impacts to groundwater resources is inadequate and the
existing Texas Pollutant Discharge Elimination System (TPDES) Permit, and monitoring
conducted pursuant to that permit, is not an adequate substitute for New Mexico’s
groundwater permitting and monitoring requirements.

The proposed site is in an area that is underlain by concerns for sinkhole development and
shallow groundwater that does not provide deep geologic isolation for indefinite SNF storage.
Groundwater flow beneath the existing waste cells at the WCS site is predominantly to the
southwest towards New Mexico, and surface water flow from the WCS site is directed through
outfalls that flow directly into New Mexico. So, if there is any discharge of SNF at the CISF site,
New Mexico’s groundwater and surface water will be directly impacted.

Additionally, some 600 boreholes that could cause a migratory pathway for contaminant
migration to groundwater are known to be on the WCS property, and the EIS does not provide
information on how many boreholes have been improperly abandoned.

3. Transportation: Most, if not all, of the SNF that will be stored at the ISP site will be transported
to the site by railroads within New Mexico and on New Mexico roads from nuclear reactor sites
all over the country and then transported to a permanent storage site (assuming one is ever
created) by the same routes. Moving SNF multiple times through New Mexico only increases the
unnecessary risk to public health, safety, and the environment and increases the likelihood of
accidents within the State of New Mexico and elsewhere. Moreover, states and regional groups
have consistently supported moving spent nuclear fuel only once – from current locations to a
national repository.

The transportation of SNF using railways creates risk anywhere along the transportation routes,
but transportation was not considered as a connected activity by the EIS, and improvements to
rail lines and rail infrastructure were not evaluated. The result is the ISP CISF will rely on New
Mexico’s limited resources to mitigate any risks of harm from a transportation accident. This
avoidable risk was not considered in the no action alternative.

4. Storage Lifespan: The lifespan for the storage facility and cask, canisters, and assemblies is for
eighty (80) years and the lifespan for the SNF storage site is one hundred and twenty (120)
years. However, a permanent repository for high-level radioactive waste does not exist in the
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United States and there is no existing plan to build one, so the NRC cannot guarantee that a 
permanent repository for SNF in the United States will be developed in the foreseeable future, 
or that the ISP site will not become a permanent repository.  

Further, the EIS does not address the temperature rating of the SNF canisters and if maximum 
summer temperatures at the site are within this temperature rating, and the EIS does not 
discuss how the concrete pads used to store SNF canisters will be protected or repaired from 
cracking and spalling due to exposure to the elements of the arid Southwest. New Mexico does 
not have the luxury of assuming the canisters will be removed or replaced before the canisters 
have eroded or degraded and contamination is occurring. 

In addition, the EIS fails to provide details of the radionuclides and activities in the spent fuel 
rods, and only references metric tons of uranium (MTU) in the fuel rods that were originally 
placed in the nuclear reactors. Spent fuel rods can be much more radioactive than the original 
fuel rods due to the presence of a mixture of byproducts from uranium fission. Radionuclide 
activities in spent fuel rods can depend on age, uranium burnup and decay, and the type of 
reactor that was used.  As fuel rods age they are subject to corrosion, damage or cladding, and 
the potential for explosive levels of hydrogen to build up inside the canisters. As the storage 
lifespan of the canisters and storage site come to an end, the risk to the environment rises 
dramatically. All issues not discussed in the EIS. 

5. Environmental Justice: Failure to identify and evaluate the cumulative history of adverse human
health and environmental effects on New Mexico’s vulnerable populations and failure to
quantify specific impacts and health consequences to vulnerable populations in New Mexico
that might occur from the various accidents and release scenarios considered in the EIS are two
examples of the insufficiency of the NRC’s evaluation of environmental justice.  New Mexico is
already home to contaminated former uranium mining and milling sites on and near tribal lands,
legacy contamination at national laboratories, and disposal of defense waste at the Waste
Isolation Pilot Plant (WIPP), which have long created risks to public health and the environment
in the State of New Mexico. The proposed action threatens minority and low-income
populations in New Mexico that have already suffered disproportionally high adverse human
health and environment effects from nuclear energy and weapons programs of the United
States.

For the above reasons, NMED disagrees strongly with the recommended action of approving the Interim 
Storage Partners LLC’s License and recommends the No Action Alternative. 

Dated:  September 14, 2021 

James C. Kenney 

Cabinet Secretary 
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ES-1 

 
 

 

EXECUTIVE SUMMARY 
By letter dated April 28, 2016, Waste Control Specialists LLC, submitted a license application to 
the U.S. Nuclear Regulatory Commission (NRC) to construct and operate a consolidated interim 
storage facility (CISF), which the applicant referred to as the WCS CISF, for spent nuclear fuel 
(SNF) and Greater-Than-Class C (GTCC) waste in Andrews County, Texas.  The application 
specified a possession limit for spent nuclear fuel (SNF) of 5,000 metric tons total of uranium 
and mixed oxide, and a possession limit of 231.3 metric tons (510,000 pounds) for GTCC 
waste.  The application requested a license term of 40 years. 

On April 18, 2017, Waste Control Specialists LLC requested that the NRC temporarily suspend 
all safety and environmental review activities.  On June 8, 2018, as supplemented on 
July 19, 2018, Interim Storage Partners LLC (ISP), a joint venture of Waste Control Specialists 
LLC and Orano CIS, LLC, (a subsidiary of Orano USA), requested that the NRC resume all 
safety and environmental review activities associated with the proposed WCS CISF.   

The applicant prepared the application consistent with Title 10 of the Code of Federal 
Regulations (10 CFR) Part 72, “Licensing Requirements for the Independent Storage of Spent 
Nuclear Fuel, High-Level Radioactive Waste, and Reactor-Related Greater than Class C 
Waste.”  The applicant also relied on information provided in Regulatory Guide (RG) 3.50, 
“Standard Format and Content for a Specific License Application for an Independent Spent Fuel 
Storage Installation or Monitored Retrievable Storage Facility,” to prepare a draft license.”  The 
application consists of the following documents: 

1. A License Application, in which the applicant describes itself and provides some 
general and financial information, as required by 10 CFR 72.22; 

2. A Safety Analysis Report (SAR), in which the applicant describes its plans for 
designing, constructing, operating, maintaining, and decommissioning the proposed 
WCS CISF, as required by 10 CFR 72.24.  The applicant prepared the SAR using 
Regulatory Guide 3.48, “Standard Format and Content for the Safety Analysis Report for 
an Independent Spent Fuel Storage Installation or Monitored Retrievable Storage 
Installation (Dry Storage),” Revision 1, dated August 1989, and NUREG-1567, “Standard 
Review Plan for Spent Fuel Dry Storage Facilities, Final Report,” dated March 2000, and 
the Interim Staff Guidance used by the Spent Fuel Project Office; 

3. An Emergency Plan, in which the applicant describes its plan for resolving any 
emergencies that happen during the WCS CISF’s operation, as required by 
10 CFR 72.32;  

4. An Environmental Report, in which the applicant provides information, as required by 
10 CFR 72.34, that the staff uses for its environmental review, conducted in parallel with 
preparation of the staff's safety evaluation report (SER).  The staff published a Draft 
Environmental Impact Statement (EIS) in May 2020 and issued a Final EIS in July 2021; 
and 

5. A Physical Security Plan, in which the applicant describes its plans for ensuring that 
the WCS CISF and nuclear material are appropriately protected.  This document 
contains nonpublic safeguards information.  It includes the Security Training and 
Qualification Plan and Safeguards Contingency Plan, as required by 10 CFR 72.180 and 
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72.184.  The staff performs this review in parallel with the safety evaluation and 
documents the review in a separate security evaluation. 

This SER documents the staff’s review and conclusions on the safety-related aspects of the 
license application.  The staff conducted its technical review in accordance with the applicable 
NRC regulations in 10 CFR Part 20 “Standards for Protection Against Radiation” and Part 72.  
The staff reviewed the applicant’s safety analysis report (SAR) following the guidance in 
NUREG-1567 (NRC 2000), applicable regulatory guides, and interim staff guidance.   

Unless otherwise stated, this SER references information in SAR Revision 5, documents cited in 
or attached to the SAR, the applicant’s responses to the staff’s requests for additional 
information, and other relevant literatures. 

As noted above, the license application requests to store SNF at the WCS CISF, an away-from-
reactor independent spent fuel storage installation (ISFSI), for a license period of 40 years.  At 
least 2 years before the end of this license term, the licensee may submit an application to 
renew the license.  The proposed WCS CISF would provide an option for storing SNF from U.S. 
commercial nuclear power reactors.  The WCS CISF would consist of dry cask storage systems 
stored on concrete pads, including up to 500 storage casks, onsite cask transporters, and 
transfer casks.  The dry cask storage systems used at the proposed WCS CISF include the 
NUHOMS®-MP187 Cask System, Standardized Advanced NUHOMS System, Standardized 
NUHOMS System, NAC-MPC, NAC-UMS®, and NAC MAGNASTOR®.  As discussed below, the 
NRC has previously issued certificates of compliance (CoCs) under 10 CFR Part 72, Subpart L, 
“Approval of Spent Fuel Storage Casks,” for each of these systems except the NUHOMS 
MP187 Cask System, which the NRC previously licensed for use at the Rancho Seco ISFSI 
under 10 CFR Part 72, Subpart C, “Issuance and Conditions of License.”  As part of its 
application, ISP incorporated by reference final safety analysis reports corresponding to these 
six storage systems.  The previously licensed systems include canisters that are suitable for 
both storage and transportation; however, the scope of this licensing action is limited to onsite 
SNF storage under 10 CFR Part 72.  These systems provide structural protection and radiation 
shielding for canisters containing SNF and GTCC waste.  The onsite handling of the cask 
systems would be accomplished using a cask handling building. 

Description of the WCS CISF Site 

The applicant proposes to locate the WCS CISF 1.5 miles north of the entrance to the WCS 
CISF site at 9998 Highway 176 West, which is approximately 32 miles west of Andrews, Texas, 
and 6 miles east of Eunice, New Mexico.  The WCS CISF would be located on 320 acres of 
land within 14,000 acres of land owned by WCS, a portion of which WCS currently uses for 
disposal of hazardous waste regulated under the Resource Conservation and Recovery Act, 
low-level radioactive waste, and byproduct waste.  There are no nearby lake systems or flowing 
or intermittent streams.  The WCS CISF will include rail sidetracks that depart from the existing 
WCS CSIF site rail loop and extend north and to the west into the protected area (PA) and one 
of which goes through the cask handling building. 

Description of the WCS CISF Storage Systems 

The dry cask storage systems used at the WCS CISF include the NUHOMS MP187 Cask 
System (SNM License 2510), the Standardized NUHOMS 61BT and 61BTH Type 1 Storage 
Systems (NRC CoC 72-1004), the Standardized Advanced NUHOMS Storage System 
(CoC 72-1029), the NAC-MPC Storage System (CoC 72-1025), the NAC-UMS Storage System 
(CoC 72-1015), and the MAGNASTOR Storage System (CoC 72-1031). 
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Safety of the WCS CISF  

The staff determined that the proposed WCS CISF and the proposed cask designs are 
structurally sound and that the SNF and GTCC waste will remain safe within the canister during 
all phases of operation for normal, off-normal, and accident conditions.  The analyses included  
natural and human-made phenomena, including an in-depth study of potential seismic activity at 
the WCS CISF.  After reviewing the applicant's analyses, the staff concluded that the WCS 
CISF and the proposed cask designs are structurally safe and will meet all applicable regulatory 
requirements. 

The staff has also determined that the applicant has shown that the SNF within the storage 
casks will remain subcritical (i.e., unable to sustain a nuclear chain reaction) during all phases of 
operation for both normal conditions and credible accident conditions.  The applicant has 
provided radiation dose estimates for the surrounding public and the workers at the proposed 
WCS CISF.  The cask systems are welded closed to prevent leakage of radioactive material.  
Additional shielding is provided by transportation, transfer, and storage casks during handling 
and storage.  

The applicant has estimated that members of the public nearest to the proposed WCS CISF 
would receive radiation doses below NRC regulatory requirements, which for normal conditions 
of operation is 0.25 mSv/yr (25 mrem/year) and for credible accidents is 0.05 Sv/year 
(5 rem/year).  The applicant also calculated radiation dose rates within the vicinity of individual 
casks to demonstrate that workers at the WCS CISF will not receive doses that exceed 
0.05 Sv/year (5 rem/year), the NRC annual regulatory limit for workers at nuclear facilities.  
These radiation dose limits have been established by NRC to prevent any undue risk and to 
ensure the safety of all members of the public and workers at a nuclear facility.  The applicant 
also described its radiation protection program, which employs an as low as is reasonably 
achievable (ALARA) radiation protection principle.  Radiation doses received by the workers 
and dose rates within the vicinity of the storage pad will be monitored to verify that radiation 
dose limits are not exceeded.  The staff reviewed the analyses provided by the applicant and 
concluded that the WCS CISF and the proposed cask designs are radiologically safe and will 
meet regulatory requirements. 

As required by 10 CFR Part 72, the applicant demonstrated that all systems, structures, and 
components (SSCs) of the proposed WCS CISF that are important to safety would continue to 
perform their design functions during normal and off-normal conditions and during any credible 
accidents that could be postulated to occur.  Based on its review and evaluation of the 
information provided, the staff concluded that the applicant has provided acceptable analyses of 
the design and performance of these structures, systems, and components important to safety 
under normal, off-normal, and accident conditions. 

The staff further concluded that the applicant's analyses related to off-normal and accident 
events demonstrate that the WCS CISF will be sited, designed, constructed, and operated so 
that during all credible off-normal and accident events, public health and safety will be 
adequately protected.  

The NUHOMS and NAC systems were evaluated against the parameters and conditions 
specific to the site and the SNF to be stored.  Based on its review, the staff finds that the use of 
the NUHOMS and NAC systems as proposed for the WCS CISF is acceptable in accordance 
with the site-specific license provisions of 10 CFR Part 72, subject to the conditions of the 
license.  
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2 SITE CHARACTERISTICS 
In Chapter 2, “Site Characteristics,” of Revision 5 of the safety analysis report (SAR), Interim 
Storage Partners LLC (ISP or the applicant), described the proposed WCS Consolidated Interim 
Storage Facility (CISF) site, the population distribution around the site, land and water uses, and 
associated site activities.  The applicant also evaluated the site characteristics with respect to 
safety and identified assumptions applied when evaluating the design for safety, establishing 
installation criteria for the design, and providing the design bases in other evaluations in the 
SAR. 

2.1 Scope of Review 

The staff evaluated the site characteristics in Chapter 2 of the SAR by reviewing the documents 
cited in or attached to the SAR, the applicant’s responses to the staff’s requests for additional 
information (RAIs), and other relevant literature.  The staff reviewed the application information 
on site characteristics to determine whether the applicant (1) identified the external natural and 
human-induced phenomena and addressed the adequacy of the design basis with respect to 
these phenomena, (2) characterized local land and water use and population to determine the 
critical populations likely to be affected, and (3) characterized the transport processes that could 
move any released contamination from the facility to the maximally exposed individuals and 
populations.  To make its determination, the staff reviewed the information in the application on 
area geography and demography; nearby industrial, transportation, and military facilities; and 
the meteorological, hydrological, geological, and seismological characteristics of the site and its 
surrounding area. 

2.2 Regulatory Requirements 

The regulatory requirements relevant to the siting evaluation of the proposed WCS CISF appear 
in the following sections of Title 10 of the Code of Federal Regulations (10 CFR): 

 10 CFR 72.24, “Contents of application:  Technical information” 
 10 CFR 72.40, “Issuance of license” 
 10 CFR 72.90, “General considerations” 
 10 CFR 72.92, “Design basis external natural events” 
 10 CFR 72.94, “Design basis external man-induced events” 
 10 CFR 72.96, “Siting limitations” 
 10 CFR 72.98, “Identifying regions around an ISFSI [independent spent fuel storage 

installation] or MRS [monitored retrievable storage] site” 
 10 CFR 72.100, “Defining potential effects of the ISFSI or MRS on the region” 
 10 CFR 72.102, “Geological and seismological characteristics for applications before 

October 16, 2003 and applications for other than dry cask modes of storage” 
 10 CFR 72.103, “Geological and seismological characteristics for applications for dry 

cask modes of storage on or after October 16, 2003” 
 10 CFR 72.122, “Overall requirements" 

Where appropriate, the staff makes findings of regulatory compliance with the requirements of 
10 CFR Part 72, “Licensing requirements for the independent storage of spent nuclear fuel and 
high-level radioactive waste, and reactor-related greater than Class C waste,” which are fully 
addressed in Chapter 2 of the SAR.  Because compliance with some regulations can only be 
determined by the integrated review of several sections in Chapter 2, other chapters in the SAR, 
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or both, the staff did not make a finding of regulatory compliance in each major section unless 
the applicant fully addressed the specific regulatory requirement.  However, the staff made 
findings of technical adequacy and acceptability for each section in Chapter 2 of the SAR as 
they relate to the regulatory requirements. 

2.3 Staff Review and Analysis 

Unless otherwise stated, the staff reviewed and evaluated the site characteristics of the 
proposed site discussed in Chapter 2 of the SAR, Revision 5; documents cited in or attached to 
the SAR; the applicant’s responses to the staff’s RAIs; and other relevant literature.  The review 
covered site geography and demography; nearby industrial, transportation, and military facilities; 
meteorology; surface hydrology; subsurface hydrology; and geology and seismology. 

 Geography and Demography 

The staff reviewed the information in SAR Section 2.1, “Geography and Demography of Site 
Selected,” that discussed site location, site description, population distribution and trends, and 
land and water use. 

 Site Location 

The staff reviewed the applicant’s description of the proposed site location in the introduction to 
Chapter 2 of the SAR.  The applicant proposed to site the WCS CISF on land leased from 
Waste Control Specialists LLC.  Waste Control Specialists LLC controls approximately 14,000 
acres (5,700 hectares) of land in northwestern Andrews County, NM.  The WCS CISF site will 
be located 51 kilometers (32 miles) northwest of the city of Andrews, TX, and 8 kilometers (5 
miles) east of the city of Eunice, NM.  It is located approximately 0.5 mile (0.8 kilometer) east of 
the Texas-New Mexico state boundary and 1 mile north of Texas Highway 176.  The 
approximate coordinates of the site are 32° 27′ 08″ north latitude and 103° 03′ 35″ west 
longitude.  Based on its review of the information in the application, the staff confirmed that the 
applicant accurately described the features of the proposed site location and verified the 
location of the proposed site such that realistic impacts can be estimated consistent with the 
requirements in 10 CFR 72.24 and 10 CFR 72.96. 

 Site Description 

The staff reviewed the applicant’s description of the site in an arid and isolated part of Andrews 
County, TX.  The applicant described the land uses within a few miles of the WCS CISF site, 
including agriculture, cattle ranching, drilling for production of oil and gas wells, quarry 
operations, uranium enrichment, municipal waste disposal, and surface recovery and land 
farming of oil field wastes.  Surface quarrying of caliche, sand, and gravel is conducted in New 
Mexico, approximately 1 mile west of the WCS CISF.  The oil field waste recovery facility is 
adjacent to this quarry.  The Lea County, NM, municipal solid waste landfill is located adjacent 
to the State line to the immediate south and west of the WCS CISF.  URENCO USA operates a 
uranium enrichment facility that uses centrifuge technology, located about 1 mile to the 
southwest of the HW-50397 Resource Conservation and Recovery Act (RCRA) landfill.  Except 
for an historical marker and picnic area approximately 5.5 kilometers (3.3 miles) from the WCS 
CISF at the intersection of New Mexico Highways 234 and 18, no known public recreation areas 
or State or Federal parks are located within 8 kilometers (5 miles) of the WCS CISF.  
 

134.31

860
Appellate Case: 21-9593     Document: 010110689276     Date Filed: 05/26/2022     Page: 117 



 

2-3 
 
 

 

Based on its review of information in the application, the staff finds that, consistent with the 
requirements in 10 CFR 72.24 and 10 CFR 72.96, the site description in the application clearly 
delineates (1) boundary and controlled areas as well as other possible effluent release points 
used in the applicant’s accident analyses and (2) the orientation of plant structures with respect 
to nearby roads, railways, and waterways within the controlled area that can interfere with 
normal operations of the facility. 

 Population Distribution and Trends 

The staff reviewed the applicant’s description of the population distribution for the WCS CISF 
site.  The 15-mile (24-kilometer) radius around the WCS CISF site is a very low-population area 
with some industry and mostly ranch land and very little seasonal variation in population.  In 
Appendix A to the WCS CISF Environmental Report (ER), “Socioeconomic Impact Analysis,” 
the applicant included 2010 census data, and Figure 1.2-1 shows the cities and towns within a 
48.3-kilometer (30-mile) radius of the WCS CISF. 

The applicant described the nearest residential area as approximately 8 kilometers (5 miles) 
due west of the WCS CISF in the city of Eunice, NM.  The closest residence from the center of 
the WCS CISF is approximately 6 kilometers (3.8 miles) on the side of Eunice, NM.  The 
nearest population center of 25,000 people or more is about 20 miles (32 kilometers) north of 
the WCS CISF in the city of Hobbs, NM. 

The population within a 5-mile (8-kilometer) radius centered on the proposed WCS CISF 
consists of discrete (scattered) residences located in the eastern portion of the city of Eunice in 
Lea County, NM.  The closest residents to the WCS CISF site reside within 20 homes located 
approximately 4 to 5 miles (6 to 8 kilometers) west of the proposed project location.  The 
applicant presented the population distribution in SAR Figure 2-19, “Present Population 
Distribution within 5 Miles of the WCS CISF.”  No transient or institutional populations are known 
within 5 miles of the proposed WCF CISF.  Except for an historical marker and picnic area 
approximately 5.5 kilometers (3.3 miles) from the WCS CISF at the intersection of New Mexico 
Highways 234 and 18, no public recreation areas or State or Federal parks are located within 
a 5-mile radius.  Based on U.S. Census Bureau decennial data and applying the growth rate for 
Lea County, NM, of 0.55 percent from 1970 to 2010, the applicant projected a population of 
72 persons within a 5-mile radius in 2064.  In SAR Tables 2-8 through 2-10, the applicant 
provided the population projection calculations.  In SAR Figure 2-20, “Projected Population 
Distribution within 5 Miles of the WCS CISF,” the applicant showed the projected population 
distribution.  Based on two other possible scenarios using the 2010–2040 Lea County projected 
population data, the University of New Mexico, “Geospatial & Population Studies, 
July 10, 2019,” estimated the population projections for 2024, 2034, 2054, and 2064.  The 
applicant stated that the Lea County projections for 2064 of 100 persons and 177 persons within 
a 5-mile radius are conservatively estimated using a 1.2-percent and a 2.4-percent growth rate, 
respectively. 

Based on its review of the information described above, the staff finds that the applicant 
appropriately determined the population distribution and projections for cities and towns near 
the site because the applicant applied the available guidance and used a sector map of 
population for the area within a 5-mile (8-kilometer) radius of the site, as well as data available 
from the U.S. Census Bureau and a local agency, consistent with the requirements in  

134.32

861
Appellate Case: 21-9593     Document: 010110689276     Date Filed: 05/26/2022     Page: 118 



 

2-4 
 
 

 

 Land and Water Use 

The staff reviewed the land and water uses at and in the area surrounding the proposed WCS 
CISF site described in the SAR.  

In the opening to Chapter 2 of the SAR, the applicant described all land within the approximately 
14,000-acre (5,700-hectare) Waste Control Specialists LLC property, which includes the 
proposed WCS CISF site.  This land is under the control of Waste Control Specialists LLC.  The 
SAR explains how Waste Control Specialists LLC currently operates an existing commercial 
waste management facility on approximately 1,338 acres (541 hectares) of land (within the 
14,000-acre property) south of the proposed CISF site.  In Sections 3.1 and 3.5.3 of the ER, the 
applicant stated that, while the proposed CISF site and other undeveloped lands within the 
Waste Control Specialists LLC property support shrub and grass vegetation typical of disturbed 
rangeland, livestock are not presently allowed to graze on any land currently controlled by 
Waste Control Specialists LLC.  Satellite imagery dated February 12, 2021 suggests that the 
proposed WCS CISF site is presently undeveloped and supports vegetation typical of 
undeveloped lands in the surrounding landscape (Google Earth, accessed February 12, 2021), 
thereby corroborating the applicant’s land use information. 

In Section 2.1 of the SAR, the applicant reported that land uses within a few miles of the 
proposed CISF site include agriculture, cattle ranching, drilling for and production from oil and 
gas wells, quarrying operations, uranium enrichment, municipal waste disposal, and the surface 
recovery and land farming of oil field wastes.  Other information in Chapter 2 of the SAR 
indicates that surface quarrying of caliche, sand, and gravel (the Permian Basin Materials sand 
and gravel quarry) takes place approximately 1 mile (1.6 kilometer) west of the proposed CISF 
site.  The Lea County, NM, municipal solid waste landfill is situated immediately south and west 
of the proposed CISF site.  URENCO operates a uranium enrichment facility about 1 mile to the 
southwest.  The applicant characterized areas within a 15-mile (24-kilometer) radius around the 
proposed CISF site as having a low population and consisting mostly of ranch land and some 
industry.  The applicant reports that no known public recreation areas or State or Federal parks 
are located within 5 miles of the proposed CISF site, other than an historical marker and picnic 
area situated approximately 3.3 miles (5.3 kilometers) distant, at the intersection of New Mexico 
Highways 234 and 18.   

Aerial photographic imagery dated February 2019 supports the applicant’s descriptions of land 
uses in the region.  The imagery suggests that the predominant land use within a 5-mile radius 
of the CISF site is undeveloped shrubland (likely current or former rangeland), with areas of 
quarrying and industrial activity (including what might be a landfill) immediately west of the 
Waste Control Specialists LLC property and residential and other urban uses limited to the city 
of Eunice, NM, roughly 5 miles west of the property.  The imagery does not suggest any 
agricultural use of land on the WCS CIFS site.  The nearest dryland cropland appears to be 
situated roughly 7 miles (11 kilometers) southeast of the proposed CISF site, and the nearest 
pivot irrigated cropland is located roughly 9 miles (14 kilometers) to the north and northeast.  
The imagery shows what appear to be many oil and gas production facilities scattered over the 
landscape to the west, south, north, and northeast. 

The applicant characterizes surface water resources on and near the WCS CISF site in Section 
2.4 of the SAR and subsurface water resources (groundwater) in Section 2.5.  The applicant 
states that the area is characterized by ephemeral drainages, sheet flow, minor gullies and rills, 
internally-drained playas, and a salt lake basin.  Section 2.4 of the SAR notes that the entire 
WCS CISF, including the access road, is situated above (out of) any floodplains, with the 
nearest 100-year floodplain situated approximately 4,000 feet south of the site, the nearest 500-
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year floodplain situated approximately 3,965 feet south of the site, and the nearest probable 
maximum flood floodplain situated approximately 3,895 feet south of the site.  Section 2.4 of the 
SAR also notes that there are no wetlands mapped by the National Wetlands Inventory on the 
WCS CISF site.  Specific surface water features addressed in the SAR include: 

 Monument Draw, a natural shallow drainageway situated southwest of the WCS CISF 
 

 Depression Pond, a natural unnamed perennial basin with shallow water most of the 
year, situated approximately 5 miles from the WCS CISF 
 

 Multiple unnamed cattle-watering holes where groundwater is pumped by windmill and 
stored in aboveground tanks 
 

 Fish Pond, situated in a quarry west of the WCS CISF 
 

 Multiple unnamed playas (small internally-drained basins), including one of about 15 
acres approximately 0.5 mi of the existing WCS RCRA landfill 

 
 Baker Spring, a natural intermediate surface-water feature situated about 1 mile west of 

the WCS CISF 
 

 Ranch House Draw, a smaller draw than Monument Draw, that passes south of the 
WCS CISF site. 

Satellite imagery dated February 12, 2021 generally corroborates the surface water information 
provided by the applicant.  The Fish Pond, Monument Draw, and Ranch House Draw are easily 
resolved on the imagery, as are gaps in vegetation suggestive of possible playas, while smaller 
features such as the cattle-watering holes and Baker Spring are too small or inconspicuous to 
resolve on the imagery. 

All of these surface water features are small, shallow, and/or seasonal sources of water that do 
not appear capable of serving as significant water sources other than to provide water to 
livestock.  The applicant reports in Section 2.4 of the SAR that there are no public or private 
surface water drinking-water supplies in the vicinity of the WCS CISF.  The applicant states an 
intention to tie the WCS CISF into existing potable water lines at the WCS site to supply potable 
water to the new facilities. 

Section 2.5 of the SAR characterizes in detail groundwater sources in the area near the WCS 
CISF site, including the Ogallala Aquifer, Cretaceous Aquifer, Triassic Dockum Group Aquifer, 
and the Cenozoic Alluvium Aquifer.  The applicant reports that the shallowest water bearing 
zone at the site is about 225 feet deep, and that the nearest downgradient drinking water well is 
situated approximately 6.5 miles east of the site. 

The staff reviewed the information in SAR Sections Chapter 2 and finds that the applicant has 
adequately identified and assessed the land and water use for the site of the proposed facility.  
Based on a comparison with existing data, the staff finds that the applicant has appropriately 
investigated the region of the proposed site with respect to present and projected future uses of 
land and water within the region.  The staff finds this information is acceptable for use in 
estimating the concentrations of radionuclides to populations from any potential airborne or 
liquid effluents released from the proposed site. 
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 Nearby Industrial, Transportation, and Military Facilities 

The staff reviewed the information in SAR Section 2.2, “Nearby Industrial, Transportation and 
Military Facilities,” for man-made hazards from facilities that may potentially affect the proposed 
WCS CISF. 

The applicant identified the following industrial facilities located within 5 miles (8 kilometers) of 
the WCS CISF boundary:  URENCO; Permian Basin Materials; the Lea County, NM, landfill; a 
future travel stop; and Sundance Services, Inc.  URENCO uses centrifuge technology to provide 
uranium enrichment at the facility.  Permian Basin Materials operates a quarry and crushing 
operation.  The Lea County landfill does not generate or receive hazardous waste.  The future 
travel stop to be operated by Love’s Travel Stops & Country Stores is located at the intersection 
of New Mexico State Highway 18 and Highway 176, about 3.5 miles (5.6 kilometers) from the 
WCS CISF.  Sundance Services, Inc., provides oilfield waste disposal services.   

Waste Control Specialists LLC also operates several permitted and licensed facilities 
immediately south of the WCS CISF, including a RCRA landfill, a low-level radioactive waste 
(LLRW) facility, and a byproduct materials landfill.  The Waste Control Specialists LLC facilities 
include several fuel (diesel, gasoline, and propane) tanks used for fueling heavy equipment and 
facility operations.  The tanks range from 350 to 8,000 gallons (1,325 to 30,283 liters) in 
capacity.   

Texas State Highway 176 is a two-lane highway with 3.6-meter (12-foot)-wide driving lanes and 
2.4-meter (8-foot)-wide shoulders and a 61-meter (200-foot)-wide right-of-way easement on 
each side.  Access to the site is directly off Texas State Highway 176, which is approximately 
1.5 miles (2.4 kilometers) from the WCS CISF.  New Mexico Highway 18 is about 3.5 miles from 
the WCS CISF.  As discussed below, the staff considered the potential for explosions to occur 
from the transportation of hazardous cargo on Highway 176 and Highway 18. 

A 16-inch natural gas pipeline owned by Energy Transfer LP runs parallel to Texas State 
Highway 176 within an easement on Waste Control Specialists LLC property.  The pipeline is 
approximately 7,700 feet from the WCS CISF at its closest point.  An additional 14-inch natural 
gas pipeline is adjacent and parallel to the 16-inch pipeline; however, that pipeline has been idle 
for over 15 years.  A 10-inch-diameter buried carbon dioxide pipeline runs along the western 
and northern boundaries of New Mexico Section 32 and over 8,000 feet from the WCS CISF at 
its closest point.  As discussed below, the staff considered the 16-inch natural gas pipeline in its 
hazard evaluation. 

Gas and oilfield operations are common in west Texas.  Regionally, the WCS CISF is in the 
Permian Basin of west Texas and southeast New Mexico., Significant petroleum storage is not 
located within 5 miles of the WCS CISF.  Locally within the Waste Control Specialists LLC 
property boundaries, oil and gas activity is very limited.  There is no active oilfield activity within 
the WCS CISF footprint area and only one documented dry hole in the immediate area of the 
WCS CISF.  That dry hole has been cemented to the surface, and proper plugging and 
abandonment protocol was observed.  There is no evidence of any undocumented or “orphan” 
wells in the vicinity of the WCS CISF.  If any open boreholes indicative of orphan wells are 
discovered during the construction process, the applicant stated it will conduct an assessment 
and remediate using plugging and abandonment procedures in accordance with Texas 
regulations.  Waste Control Specialists LLC also holds 100 percent of the operating rights for 
producing oil, gas, and other minerals for the area of land where the storage pads for Phase I 
and the future phases of the WCS CISF would be located.  These rights allow Waste Control 
Specialists LLC to prevent any drilling for oil, gas, and other minerals under the storage pads.  
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The applicant stated that few economically viable oil and gas resources are located within 1 mile 
(1.6 kilometers) of the WCS CISF, and the chances of petroleum recovery activities in this area 
seem unlikely. 

The Texas & New Mexico Railway (TXN) consists of 111 miles (179 kilometers) of track that 
generally runs north-south between the Union Pacific lines in Monahans, TX, and its termination 
in Lovington, NM.  The railway is 4.8 miles (7.7 kilometers) from the WCS CISF at its closest 
point, and the applicant considered the transportation of potentially hazardous/explosive cargo 
on this railway.  The existing WCS railroad spur and loop exits the TXN near Eunice, NM.  The 
WCS railroad loops to the south of the WCS CISF and connects from the east side.  The 
applicant stated that no potentially explosive cargo is allowed on these railways. 

The closest air transportation facility is the Lea County Airport, which is approximately 18 miles 
(29 kilometers) from the WCS CISF site.  Twelve airports are located within 50 miles 
(80 kilometers) of the WCS CISF in Andrews County, TX; Gains County, TX; and Lea County, 
NM.  No military facilities are located within 8 kilometers (5 miles) of the WCF CISF site.  No 
military bases or airports are located within 50 miles (80 kilometers) of the WCS CISF.  The 
closest military facility is Cannon Air Force Base, approximately 135 miles (217 kilometers) from 
the WCS CISF.  Three Federal airways are near the WCS CISF:  one low-altitude V68 airway 
with its center line passing approximately 4 miles (6.4 kilometers) from the proposed site, a 
high-altitude Q20 airway with its centerline passing about 4 miles (6.4 kilometers) from the 
proposed site, and a high-altitude J66 airway with its centerline passing approximately 12 miles 
from the proposed site. 

The applicant briefly identified the nearby facilities such as Highway 176, a railroad, some 
landfills, and the Lea County airport.  The applicant also identified gasoline and diesel fuel 
tanks, propane storage tanks, and pipelines for the transport of natural gas and carbon dioxide.  
The applicant evaluated the potential for postulated explosions from transportation accidents 
using Revision 2 of Regulatory Guide (RG) 1.91, “Evaluations of Explosions Postulated to Occur 
at Nearby Facilities and on Transportation Routes Near Nuclear Power Plants.”  The applicant 
provided its results for the evaluations of the man-made hazards from nearby facilities.  The 
applicant determined that the minimum safe distance from an explosion producing 1 pound per 
square inch (psi) overpressure from a hazardous solid shipment of 50,000 pounds 
(23,680 kilograms) of explosive material by truck is approximately 1,660 feet (506 meters), 
which is less than the distance of Highway 176 at 1.5 miles (8,000 feet) from the WCS CISF 
site.  For a single box car shipment of 132,000 pounds (59,900 kilograms) of solid explosive 
cargo, the minimum safe distance from an explosion producing 1 psi overpressure is estimated 
at 2,300 feet (700 meters), which is less than the distance of the TXN railroad from the site 
(4.8 miles [7.7 kilometers]).  The applicant stated that Permian Basin Materials, LLC periodically 
employs blasting techniques for quarrying materials; however, this is outsourced to a third party 
and no explosives are stored onsite.  Because all explosives are delivered by legal weight 
trucks, the maximum amount of explosives that could be delivered in one shipment is 
approximately 50,000 lbs (22,680 kg).  The applicant stated that 11,000 lbs (4,990 kg) of 
explosives is typical for a single blasting event.  The 16-inch natural gas pipeline is about 7,700 
feet from the WCS CISF at its closest point.  The minimum safe distance from an explosion from 
a pipe break producing 1 psi overpressure was determined to be less than this distance to 
preclude any adverse impacts to the facility. 

The applicant evaluated and addressed the potential impacts from the quarry operation and 
gasoline, diesel, and propane tanks.  The minimum safe distance from an explosion from the 
quarry operation or onsite tanks producing 1 psi overpressure is significantly less than the 
distance of the source from the WCS CISF.  The staff finds the applicant’s explosion analysis 
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and conclusions adequate and reasonable because they conform with the NRC guidance 
provided in RG 1.91. 

The applicant performed an aircraft hazards evaluation for the WCS CISF and added a 
proprietary summary of the evaluation in SAR Section 2.2.1, “Aircraft Hazard Evaluation.”  The 
applicant identified 12 airports within 50 miles (80 kilometers) of the WCS CISF site.  The 
closest airport is Lea County Airport in Hobbs, NM, which is about 18 miles (29 kilometers) from 
the site.  For those airports meeting the screening criteria in NUREG-0800, “Standard Review 
Plan for the Review of Safety Analysis Reports for Nuclear Power Plants:  LWR [Light Water 
Reactor] Edition,” Section 3.5.1.6, Revision 4, “Aircraft Hazards,” the applicant further evaluated 
the aircraft hazards using the distance of each airport from the WCS CISF site and the 
respective annual number of flight operations.  The applicant identified a low-altitude east-west 
airway V68 whose centerline passes approximately 4 miles (6 kilometers) from the plant site 
and that has a width of 9.2 miles (15 kilometers).  The applicant identified two additional 
airways, a high-altitude Q20 northeast-southwest airway whose centerline passes 
approximately 4 miles from the plant site and that has a width of 9.2 miles, and a high-altitude 
J66 east-west jet route whose centerline passes approximately 12 miles (19 kilometers) from 
the site and that has a width of 9.2 miles.  Based on the site-specific flight information and 
nearby airport locations, the applicant determined the annual aircraft crash probability of 
3.81 x 10-7 at the WCS CISF site.  Using an alternative conservative approach that considers all 
flights passing over the site, the applicant estimated an annual crash probability of about 
7.38 x 10-7.  Both calculated annual aircraft crash probabilities are below the acceptable annual 
probability criterion of 1.0 x 10-6 given in NUREG-0800.  Therefore, the applicant concluded that 
an aircraft crash at the WCS CISF site presents a low risk to public health and safety and is a 
design-basis consideration.  The staff independently determined a comparable annual aircraft 
crash probability of 1.73 x 10-7 based on the total annual number flight operations at two nearby 
airports in Lea County, NM, and Andrews County, TX. 

Based on the staff’s review of the information described above, the applicant’s supplemental 
information and evaluation, and the staff’s independent confirmatory calculations, the staff finds 
that the applicant appropriately identified and analyzed the potential hazards associated with 
nearby facilities and transportation routes consistent with the requirements of 10 CFR 72.24, 
10 CFR 72.40, 10 CFR 72.94, 10 CFR 72.98, 10 CFR 72.100, and 10 CFR 72.122.  Therefore, 
the staff finds that the potential hazards from an explosion at a nearby facility or transportation 
route, or an aircraft crash at the site, present a low risk to public health and safety. 

 Meteorology 

This section describes the staff’s review of the information presented in SAR Section 2.3, 
“Meteorology.”  The topics reviewed are regional climatology, local meteorology, and the onsite 
meteorological measurement program.   

 Regional Climatology 

In SAR Section 2.3.1, “Regional Climatology,” the applicant described the location of the WCS 
CISF in the southwestern edge of the Southern High Plains and provided a high-level 
description of the regional climate for the Southern High Plains.  The applicant described the 
climate as semiarid continental with low precipitation and four seasons, during which 
precipitation is heavier during the summer and fall and occasional winter periods are below 
freezing.  The applicant described the regional weather pattern during the winter as being 
dominated by a high-pressure system in the central part of the western United States and a 
low-pressure system in north-central Mexico.  During the summer, the applicant stated that the 
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region is affected by a low-pressure system located over Arizona.  The pressure systems 
influence the source of water for precipitation. 

In SAR Section 2.3.2, “Local Meteorology,” and Section 2.3.3, “Onsite Meteorological Data,” the 
applicant summarized and described weather data from regional and onsite weather stations in 
support of the regional climate description.  The applicant obtained data from four National 
Weather Service (NWS) stations at various distances surrounding the WCS CISF site with long 
data records and from four WCS onsite weather stations with data for 2009–2015.  The primary 
source of the offsite weather data was the Western Regional Climate Center (WRCC), a 
collaboration of the Desert Research Institute and several Federal agencies, including the 
National Oceanic and Atmospheric Administration (NOAA).  In SAR Section 2.3.3, the applicant 
described severe weather based on meteorological inputs as follows: 

 Minimum, maximum, and seasonal temperatures were derived from data obtained from 
the WRCC for the Andrews, TX, weather station for 1962–2010.  The range of mean 
monthly temperatures and annual average temperatures were provided for normal load 
condition calculations for meeting the dry cask storage system criteria; extreme 
minimum and maximum recorded temperatures were provided for off-normal conditions. 

 Extreme winds and atmospheric stability were based on data from WCS onsite stations, 
including wind roses, for 2009–2015; comparisons of data from the neighboring 
URENCO, the WCS LLRW site, and Midlands-Odessa, TX, supported the onsite wind 
rose and stability class data.  Morning and afternoon mixing heights were derived for 
Midlands-Odessa, TX, using tables developed by the U.S. Environmental Protection 
Agency.  

 Tornado and severe weather conditions in Andrews County, TX, were derived from data 
reported by NOAA for 1950–2015. 

 Precipitation information was obtained from the WRCC for the Andrews, TX, weather 
station for 1914–2006 and from the onsite meteorological stations for 2009–2015. 

 The number of days with thunderstorms was obtained for Hobbs, NM, and Midlands, TX, 
from NOAA and the Weather Disk Association, Inc. (SAR Chapter 2, Attachment H). 

The staff reviewed the regional climate information in the SAR and finds the applicant’s 
description of the regional climate acceptable because reliable data sources such as the 
WRCC, NWS, and NOAA were used to characterize severe weather conditions representative 
of climatic conditions for the site.  Therefore, the staff determined that the information on severe 
weather data is an acceptable source of input to develop the design bases of the facility, to 
perform additional safety analysis, and to demonstrate compliance with the regulatory 
requirements of 10 CFR 72.90(a), 10 CFR 72.90(b), and 10 CFR 72.122(b). 

 Local Meteorology 

In SAR Sections 2.3.2 and 2.3.3, the applicant described the WCS onsite meteorological data 
and the support of regional offsite stations with longer records for representing most of the local 
WCS meteorological conditions.  For wind and atmospheric stability estimates, however, the 
applicant relied on WCS onsite stations and described a favorable comparison of data for a 
3-year and a 5-year period from a WCS onsite station and the Midland-Odessa, TX, station.  For 
longer weather records, the applicant compiled data from the LLRW license that included data 
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for 1914–2006 in Attachment H, “Compiled Meteorological and Climatology Data,” to SAR 
Chapter 2. 

The applicant obtained data from four NWS stations at various elevations and distances from 
the WCS CISF site with long data records of varying length from 58 to 92 years, and four WCS 
onsite weather stations with data for 2009–2015.  For each of the offsite stations, SAR 
Section 2.3.3 and Attachment H to SAR Chapter 2 provided the length of record, station 
elevation, distance and direction from the WCS CISF, and seasonal summaries.  The four 
stations encircle the WCS CISF at distances between 32 kilometers (20 miles) and 
103 kilometers (64 miles):  (1) Andrews, TX, to the southeast, (2) Hobbs, NM, to the north, 
(3) Jal, NM, to the south, and (4) Midland-Odessa, TX, to the northeast of the proposed WCS 
CISF.  Midland-Odessa, TX, is the closest first-order weather station, and Hobbs, NM, is the 
closest of the four stations to the WCS site.  All four offsite stations are in the Southern High 
Plains physiography at elevations ranging from 947 to 1,118 meters (3,107 to 3,668 feet) above 
mean sea level (amsl).  The applicant reported that the existing minimum and maximum 
elevations of the WCS CISF site are approximately 1,061 meters and 1,073 meters (3,482 feet 
and 3,520 feet) amsl, respectively.  The applicant provided topographic maps to illustrate that 
no prominent physiographic features separate the four offsite stations, other than small 
elevation differences.  Further, the applicant analyzed the meteorological data from the four 
offsite stations and indicated that all stations are statistically similar.   

In SAR Chapter 2, Attachment H, the applicant tabulated statistical representations of the data 
to facilitate comparison of the WCS station data with those of the four offsite stations.  The WCS 
station is located approximately 0.5 mile (0.8 kilometer) from the center of the CISF near the 
southwest corner of the boundary.  The analysis included a comparison of the short data 
records from the WCS onsite station near the southwest corner of the CISF site with the 
relevant period of record from the four offsite stations, and comparisons with the entire record 
from each offsite station.  The tabulated and plotted data include temperature, wind roses, 
relative humidity, precipitation, and snow.  The applicant stated that the comparisons were 
favorable and that any of the four offsite stations could be used to represent local conditions at 
the CISF.  The wind rose data show that the predominant wind direction is from the south, 
southeast, and southwest, which is similar to the Midland-Odessa, TX, data.  The applicant 
described several summary statistics for the onsite and offsite stations.  The maximum recorded 
1-hour wind speed at the WCS station was 32.8 and 43.6 miles per hour (52.8 and 
70.2 kilometers per hour) at the 2-meter (6.6-foot) and 10-meter (33-foot) heights.  The average 
annual precipitation at the WCS station is 15.8 inches (40.1 centimeters), and the range of the 
four offsite stations for their entire record is 12.5 to 16 inches (31.8 to 40.6 centimeters), with the 
differences generally corresponding with elevation.  The 24-hour maximum precipitation is 
7.6 inches (19 centimeters) at the four offsite stations.  The average annual snowfall for the four 
offsite stations ranges from 3.5 to 5.1 inches (8.9 to 13 centimeters).   

Based on its review of the local meteorological data and the discussions presented in the SAR, 
the staff finds the information acceptable because the applicant used reliable data sources such 
as the WRCC, NWS, and NOAA.  The staff also finds that the applicant adequately summarized 
all relevant data, including weather data from nearby regional and WCS onsite meteorological 
stations, to define the expected meteorological conditions of the site.  The staff reviewed the 
discussions of representativeness of the four offsite stations presented in the SAR and finds 
them acceptable because the statistical analysis results are similar among the stations and 
because all four stations lie in a similar geomorphic position at the southwestern extent of the 
Southern High Plains.  Furthermore, the inputs used by the applicant in the design and 
performance analyses bound the summarized data.  
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Based on the discussion above, the staff finds that the information presented in the SAR is 
acceptable for use to develop the design bases of the facility, to perform additional safety 
analysis, and to demonstrate compliance with the regulatory requirements of 10 CFR 72.92(a), 
10 CFR 72.98(a), 10 CFR 72.98(c)(3), and 10 CFR 72.122(b). 

 Onsite Meteorological Measurement Program 

In SAR Section 2.3.3 and Section 2.3.4, “On-Site Meteorological Measurement Program,” the 
applicant summarized the WCS onsite meteorological data and briefly described each of the 
four WCS onsite weather stations.  Attachment A to Chapter 2 of the SAR, “Meteorological Data 
from Waste Control Specialists On-Site Weather Stations,” provides hourly data from the WCS 
onsite stations for 2009–2015.  The measurements include temperature, wind direction and 
speed, relative humidity at 2 and 10 meters (6.6 and 33 feet), barometric pressure, solar 
radiation, and precipitation at 2 or 4 meters (6.6 or 13 feet) depending on the particular station.  
In SAR Chapter 2, Attachment G, “Technical Specifications for Towers,” the applicant provided 
detailed descriptions and data sheets for each onsite weather station, including details on 
placement and operation, types of sensors, instrument surveillance plans, and data acquisition 
and reduction methods, and information pertaining to accuracy, resolution, and range.  Two of 
the WCS stations are within 200 meters (656 feet) of the southwestern and southeastern 
corners of the property.  In SAR Figure 2-4, “Wind Rose Location Map,” the station near the 
southwestern corner of the property is near the north side of a large man-made sediment pile, 
but no significant physiographic feature is evident near the station adjacent to the southeastern 
corner. 

The applicant did not develop site-specific atmospheric diffusion estimates for the facility.  
Rather, in SAR Section 2.3.5, “Diffusion Estimates,” the applicant described the inputs needed 
to estimate the atmospheric diffusion coefficients for (1) normal and off-normal conditions using 
D-Stability conditions and a wind speed of 5 miles per hour (8 kilometers per hour), and 
(2) accident conditions using F-Stability and a wind speed of 1 mile per hour (1.6 kilometers per 
hour).  The diffusion coefficients are required inputs for independent site-specific atmospheric 
dispersion modeling of potential atmospheric releases.  The applicant stated that it followed the 
guidance and methodology in NUREG-1567, “Standard Review Plan for Spent Fuel Dry Storage 
Facilities,” Revision 0, issued March 2000; NUREG-1536, “Standard Review Plan for Dry Cask 
Storage Systems at a General License Facility,” Revision 1, issued July 2010; and RG 1.145, 
“Atmospheric Dispersion Models for Potential Accident Consequence Assessments at Nuclear 
Power Plants,” Revision 1, issued November 1982, for the estimates of diffusion coefficients.  
Besides the wind data and stability categories, the applicant used a distance of 100 meters 
(328 feet) for the calculations.  It stated that this choice was conservative because the distance 
to the boundary fence is greater than 100 meters (328 feet).  SAR Table 2-7, “Atmospheric 
Dispersion Coefficients,” gives the derived input values and the resulting atmospheric dispersion 
coefficients.  In addition, the applicant provided topographic maps at three different scales, with 
the largest covering distances to 10 kilometers from the CISF, from which directional elevation 
profiles could be extracted for atmospheric dispersion analyses (see SAR Figure 2-14, 
“Geologic Atlas of Texas, Hobbs Sheet”; SAR Figure 2-2, “Waste Control Specialists Facility 
Site Plan”; and SAR Chapter 2, Attachment B, “Flood Plain Report”). 

Based on its review of SAR Sections 2.3.3 and 2.3.4 and SAR Chapter 2, Attachment G, the 
staff finds the applicant’s onsite meteorological program acceptable because it is consistent with 
the guidance in RG 1.23, “Meteorological Monitoring Programs for Nuclear Power Plants,” 
Revision 1, issued March 2007, for determining atmospheric dispersion estimates for both 
postulated accidents and expected routine releases of gaseous effluents.  Therefore, the staff 
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finds the applicant’s WCS onsite meteorological measurement program adequate for supporting 
the development of joint frequency distributions of wind speed and direction (wind rose) by 
atmospheric stability class for independent atmospheric dispersion analyses to assess the 
consequence of a release in compliance with the regulatory requirements in 10 CFR 72.90(e) 
and 10 CFR 72.98(c)(3). 

 Surface Hydrology 

The staff reviewed SAR Section 2.4, “Surface Hydrology,” with regard to (1) the hydrologic 
description, (2) floods, (3) the probable maximum flood (PMF) on streams and rivers, 
(4) potential dam failures, (5) probable maximum surge and seiche flooding, (6) probable 
maximum tsunami flooding, (7) ice flooding, (8) flood protection requirements, and 
(9) environmental acceptance of effluents.   

 Hydrologic Description 

The applicant proposed to site the WCS CISF on the southwest-facing slope of the Southern 
High Plains that transitions to the Pecos Valley physiographic section in eastern New Mexico.  
Specifically, the proposed site is in western Andrews County, TX, near the border of Texas and 
New Mexico and north of Texas Highway 176, approximately 31 miles (50 kilometers) west of 
Andrews, TX, and 5 miles (8 kilometers) east of Eunice, NM.  The existing WCS RCRA and 
LLRW site is directly south of the proposed WCS CISF site. 

In Section 2.4.1, “Hydrologic Description,” of the SAR, the applicant described the drainage area 
encompassing the proposed site as approximately 0.8 mile (1.3 kilometers) long and 1.8 miles 
(2.9 kilometers) wide, with a runoff-contributing area of approximately 1.4 square miles.  A playa 
depression area is located southeast of the planned facility within the current WCS property 
boundary and will be used as a large water-detention basin during large rainfall events.  Soils in 
the drainage area are mostly sands and sandy loams with intermingled gravels and clayey 
features.  According to the U.S. Department of Agriculture’s (USDA’s) Natural Resources 
Conservation Service, the soils fall into various hydrologic classes, from A to D, with water 
infiltration and transmission rates from very low to very high.  Restrictive features can be 
encountered within 20 inches (51 centimeters) below surface for a few soil groups 
(USDA, 2015). 

Hydrologically, the area is generally characterized by ephemeral drainage features, sheet flow, 
minor gullies and rills, internally drained playas, and a salt lake basin.  A continuous system of 
drainage channels is not apparent in the area on or adjacent to the CISF facility.  The salt lake 
basin, located 5 miles (8 kilometers) east of the WCS CISF eastern boundary, is the only 
natural, perennial water feature that has a water depth rarely more than a few inches.  Other 
perennial surface water bodies nearby are mostly man-made and are replenished by well water, 
including those on the New Mexico side of the border.  Other man-made surface water features 
such as the Baker Spring, located at a historic quarry on WCS property west of the WCS CISF 
site in Lea County, NM, may hold rainwater during wet cycles but may be dry during extended 
dry periods.  Two nearby ephemeral streams, the Mountain Draw near Eunice, NM, and the 
Ranch House Draw directly south of the existing WCS RCRA and LLRW facility, are 3 miles 
west and 1 mile south of the site, respectively. 

The annual average precipitation of Andrew County, TX, is about 14.1 inches (35.8 centimeters) 
for 1895–2015 (PRISM, 2004).  The average annual lake evaporation rate near Andrew County 
is 71.2 inches (181 centimeters, Texas Water Development Board, 2017) for 1954-2015, which 
is more than five times the average annual precipitation rate.  The combination of these climatic 
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factors and local topographical relief in the drainage area surrounding the WCS CISF site 
results in most soils that are well drained (as classified in USDA, 2015), with a groundwater 
table more than 80 inches below the land surface. 

According to the applicant, the site has no public or private surface water drinking water 
supplies on it.  The City of Eunice, NM, will provide potable water for the WCS CISF that is 
sourced from groundwater at wells located west of Hobbs, NM, and north of Eunice, NM (City of 
Eunice, 2011).  The applicant further stated that water taken from the perched groundwater 
above the red-bed clay in the area is primarily used for livestock watering. 

The WCS CISF storage area is about 132 acres (53.4 hectares) and is situated on the 
northwestern side of the drainage area.  Based on SAR Figure 2-26, “CJI C-1 Cross Section 
Layout,” the storage pad elevation will be 3,504 feet (1,068 meters) amsl on the northwestern 
end and 3,490 feet (1,064 meters) amsl on the southeastern end.  A collection ditch and a 
diversion berm will be constructed on the northeastern side of the storage area.  As shown in 
SAR Figure 2-26 and Figure 2-28, “CJI C-3 Collection Ditch A Plan & Profile,” the western end 
of the ditch will divert water to the western slope outside the facility.  The eastern end of the 
ditch will collect and divert runoff from the upgradient area to the large playa depression 
southeast of the facility as depicted in SAR Figure 2-29, “CJI C-4 Collection Ditch B Plan & 
Profile STA. 0+00 – STA. 12+25.”  A railroad embankment will be constructed to extend the 
existing WCS rail track with a portion of the new rail track inside the storage area fences.  
Based on SAR Figure 2-26, a security/administration building and a cask transfer facility will be 
situated near the southwestern corner and the southern side of the storage area.  The applicant 
stated that the foundations of the two buildings are at 3,496 feet (1,066 meters) amsl and 
3,493 feet (1,065 meters) amsl, respectively. 

Based on its review, the staff finds that the applicant sufficiently characterized the surface 
hydrologic features of the region, area, and site in detail to support the hydrologic engineering 
analyses and appropriately described the location, size, and hydrologic characteristics of all 
water sources that influence or may influence the site or facilities under severe hydrologic 
conditions.  The applicant provided maps to support a clear understanding of these features.  
The staff also finds that the applicant identified the sources of the hydrologic information and the 
surface waters that could potentially be affected by normal or accidental effluents from the site, 
and the facility structures important to safety that may be affected by the hydrologic features of 
the proposed site. 

 Floods 

The staff conducted a general search of the U.S. Geological Survey (USGS) flood reports, 
which did not indicate that the WCS CISF site area has experienced flooding in the past.  The 
applicant noted that the drainage area encompassing the WCS CISF site contains no definitive, 
continuous stream channel or drainage feature.  The Mountain Draw near Eunice, NM, and the 
Ranch House Draw directly south of the existing WCS RCRA and LLRW facility are ephemeral 
drainage features that only contain flowing water in response to direct, local precipitation events, 
often occurring briefly.  Usually, the water does not flow through and merge with nearby, larger 
drainage ways. 

The applicant conducted a drainage evaluation and flood plan study using the Hydrologic 
Engineering Center Hydrologic Modeling System (HEC-HMS) model of the U.S. Army Corps of 
Engineers.  The watershed contributing to drainage across the WCS CISF site is about 
870 acres or 1.4 square miles (352 hectares) and is divided into four distinct subdrainage areas 
in the study (P DA 1 to P DA 4 in SAR Figure 2-35, “Developed Drainage Area Map”).  Based 
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on a soil resources report of the site obtained from the USDA (2015), most of the soil groups 
within the watershed are well drained with hydraulic conductivities varying about three orders of 
magnitude, from 0.01 to 20 inches (0.02 to 51 centimeters) per hour. 

The applicant’s flood plan study includes rainfall events of three return-periods:  a 100-year 
event as the design-basis flood, a 500-year event, and a probable maximum precipitation (PMP) 
event for potential extreme flood levels near the facility.  Among the three storm events 
analyzed, the applicant determined that the flood levels and the flow rates for the PMP event 
are the highest.  Based on its review, the staff finds the applicant’s evaluation acceptable 
because it uses a commonly accepted model and areal precipitation information to determine 
the maximum flood levels and flow rates.  Based on a confirmatory analysis performed by the 
staff, described below, the staff also finds that the PMP event results in the maximum flood level 
and flow rate.  Therefore, the following discussion focuses on the PMP event that results in the 
PMF on the site. 

 Probable Maximum Precipitation 

The applicant calculated the rainfall amount for the PMP event using the procedure reported in 
NWS Hydrometeorological Report No. 51, “Probable Maximum Precipitation Estimates, United 
States, East of the 105th Meridian” (Schreiner and Riedel, 1978).  Using the procedure outlined 
in NWS Hydrometeorological Report No. 52, “Application of Probable Maximum Precipitation 
Estimates - United States East of the 105th Meridian,” the applicant calculated a PMP of 
40.5 inches distributed over a 72-hour period (Hansen et al., 1982).  The staff notes that a local 
thunderstorm over a 6-hour period results in a PMP of 25 inches (64 centimeters) and is also 
embedded within the 72-hour PMP in the applicant’s analyses.  Using NWS 
Hydrometeorological Report No. 51, the staff performed a confirmatory analysis to 
independently estimate the 72-hour PMP to be approximately 40.6 inches (103 centimeters) and 
a local 6-hour thunderstorm PMP to be approximately 25.1 inches (64 centimeters).  Based on 
its review and confirmatory analysis, the staff finds that the applicant appropriately determined 
the PMP because the applicant followed the commonly accepted general techniques (e.g., see 
Johnson, 2002) for assessing rainfall potential with minimal variability, namely the NWS 
hydrometeorological reports for specific regions of the United States, and a local 6-hour 
thunderstorm PMP occurring at the site is bounded by the 72-hour PMP. 

 Curve Numbers 

Rainfall is usually converted to surface runoff by using a runoff curve number (CN) developed 
by the USDA’s Natural Resources Conservation Service.  A CN is developed based on soil 
types, plant covers, amount of impervious areas, interception, and surface storage or 
irregularities (USDA, 1986).  A CN is also a function of antecedent moisture or runoff conditions 
(ARCs) in soils that may affect the capability of rainfall water to infiltrate topsoils and the amount 
of surface runoff.  In accordance with the USDA report “Texas Engineering Technical Note 
No. 210-18-TX5” (USDA, 1990), the applicant stated that the ARC for the CNs for Andrew 
County, TX, falls within the region of ARC I for dry conditions.  The applicant stated that its 
design-basis flood analysis used ARC II, average condition, and it conservatively used ARC III 
for wetter conditions to estimate the model’s sensitivity to ARCs.  However, a PMF analysis 
stipulates that the ARC be nearly saturated, preventing infiltration and maximizing potential 
runoff.  Based on procedures outlined in USDA Technical Note No. 210-18-TX5, the applicant 
calculated the CNs under ARC III to vary between 91 and 96 for the four subdrainage areas 
within the contributing watershed of the WCS CISF site.  The staff independently calculated the 
CNs to be between 88 and 96.  Therefore, the staff finds the applicant’s CNs acceptable 
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because the applicant used a commonly accepted method for determining the CNs and the CNs 
are comparable to the CNs independently calculated by the staff. 

 Lag and Time of Concentration 

Lag is the delay between the time runoff from a rainfall event over a watershed begins until the 
time the runoff reaches its maximum.  Time of concentration is the time required for runoff to 
travel from the hydraulically most distant point in the watershed to the point of interest 
(USDA, 2012).  The applicant stated that it empirically estimated the lag as six-tenths (0.6) of 
the time of concentration for each subdrainage area (USDA, 2012).  Based on its analysis, the 
staff determined that this estimated lag is acceptable because the major subdrainage area of 
the watershed is in average natural conditions and the runoff distribution for the drainage area is 
approximately uniform. 

The applicant calculated the times of concentration for the four subdrainage areas using the 
velocity method outlined in USDA (2012) that considered three runoff legs:  sheet flow, shallow 
concentrated flow, and open channel flow.  The time of concentration for a subdrainage area is 
the sum of runoff travel times in individual legs.  The applicant used the estimated lag of 
six-tenths (0.6) of the time of concentration as input to the HEC-HMS model. 

The staff reviewed and compared the applicant’s calculations with its independent calculations.  
The applicant-calculated lag times varied between 0.32 hour to 0.80 hour, while the staff’s 
calculations varied between 0.32 hour to 0.65 hour.  Based on its review and confirmatory 
calculations, the staff finds the applicant’s lag and time of concentration analysis acceptable 
because the analysis generally followed the procedures outlined in USDA (2012) and the peak 
discharges are not sensitive to the differences between the lag times determined by the 
applicant and confirmed by the staff. 

 Rating and Storage-Elevation Curves of the Large Playa 

The large playa depression to the east of the WCS CISF facility is the largest single hydrologic 
feature within the contributing subdrainage areas of the site and is used as a natural water 
detention basin that delays run-on from the WCS CISF site to the adjacent RCRA and LLRW 
site should discharge from the detention basin occur.  Therefore, the flow rates on the 
associated subdrainage area and the outflow from the playa depression may impact the 
adjacent RCRA and LLRW facility. 

A rating curve is an elevation-discharge relationship at a point along a flowpath, usually a 
stream or river channel.  In the case of the large playa, a rating curve is the discharge rate and 
water-level relationship of the large playa, where the water level has a safety implication to the 
WCS CISF facility directly to its northwest.  The storage-elevation curve of a detention basin is 
calculated, usually from a digital topographic survey, to determine the elevation of the storm 
water surface given the net inflow into the detention basin.  The applicant estimated a 
storage-elevation curve for the playa depression using a topographic survey obtained in 2014.   

In a submittal dated May 31, 2019, the applicant stated that it used the nonlevel dam top routine 
in the HEC-HMS model to calculate the rating curve across the large playa discharge area.  The 
applicant used eight station elevation pairs in the HEC-HMS model to represent the large playa 
outflow cross-section.  The model then used a broad-crested weir equation and a discharge 
coefficient to calculate outflow rates over the cross-section.  To verify the applicant’s calculation, 
the staff independently obtained a set of storage-elevation and outflow rating curves based on 
an outflow cross-section of the large playa from a 2011 digital elevation map made available by 
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the Texas Natural Resources Information System (tnris.org).  With the latter, the staff calculated 
a maximum PMF flood water level of 3,488.0 feet (1,063.1 meters) at the WCS CISF facility, 
compared with the flood water level of 3,488.9 feet (1,063.4 meters) calculated by the applicant.  
Based on its review and independent calculations, the staff finds the applicant’s rating curve 
acceptable because it is based on an industry-accepted method and the flood water level 
calculated by the applicant is comparable with the level calculated by the staff. 

 Flood Peak Discharge Determination 

The applicant used the PMP rainfall depth, the CNs, the drainage areas and hydrologic lag time, 
and the rating curve of the large playa discharge area in the HEC-HMS model (U.S. Army Corps 
of Engineers, 2015) to determine the PMF peak discharges for all the four subdrainage areas.  
Of the four subdrainage areas surrounding the WCS CISF facility, the two subdrainage areas to 
the west of the facility produced offsite discharge, and the one subdrainage area southeast of 
the facility discharged into the large playa.  Therefore, only the large playa drainage area where 
the facility is located has direct impact on flooding and water level of the WCS CISF facility.  In 
Table 1 of Attachment B to SAR Chapter 2, “WCS-CISF Flood Analysis Post-Development 
Drainage Areas – Peak Flow,” the applicant determined that the PMF for the large playa 
drainage area yielded a peak flood discharge of 2,849.7 cubic feet per second (ft3/s, 
80.694 cubic meters per second [m3/s]).  The staff independently determined a PMF peak 
discharge of 2,849.9 ft3/s (80.700 m3/s).  Therefore, the staff considers the applicant’s PMF 
peak discharge of 2,849.7 ft3/s acceptable. 

 Flood Impacts on Site Structures 

The applicant’s HEC-HMS model analysis indicated that the PMF peak discharge at the large 
playa depression resulted in a water surface elevation of 3,488.9 feet amsl.  The applicant 
stated that elevations of the storage pads vary from 3,490 to 3,504 feet (1,064 to 1,068 meters) 
amsl, at least 1 foot above the PMF flood level.  The foundation elevations of the 
security/administration building and the cask transfer facility are designed to be 3,496 feet amsl 
and 3,493 feet amsl, respectively.   

At the State Line Road west of the facility, the calculated PMF water surface is about 0.8 foot 
(24 centimeters) above the road surface at an elevation of 3,487.3 feet (1,062.9 meters) amsl.  
Southwest of the facility, the PMF water surface is about 1.4 feet (0.43 meters) above the 
access railroad track at an elevation of 3,466.2 feet amsl.  Near the southeast corner of the 
storage pad area on the WCS CISF site, the applicant calculated a water surface elevation of 
3,488.9 feet amsl.  Southeast of the facility, the calculated PMF water surface is about 1.5 feet 
(0.46 meters) above the access railroad track at an elevation of 3,488.9 feet amsl.  The staff 
independently computed the PMF water surface elevations for a flood discharge of 2,849.9 ft3/s 
at the large playa discharge area of the site.  For the four locations discussed above, the staff’s 
computations yielded water surface elevations of 3,486.9 feet (1,062.8 meters) amsl, 
3466.2 feet (1,056.5 meters) amsl, 3,488.9 feet (1,063.4 meters) amsl, and 3,488.0 feet 
(1,063.1 meters) amsl, respectively.  Based on its independent analysis, the staff verified that 
the storage pads, the security/administration building, and the cask transfer facility will be above 
the maximum PMF water elevation. 

In SAR Chapter 2, Attachment B, Appendix C, “HEC-RAS Model for the Calculation of the 
100-Year Water Surface Profile,” the applicant provided its calculations of the maximum water 
depth on the storage pad.  The applicant calculated the maximum rainfall intensity among the 
three precipitation scenarios as 0.21 inch per minute.  Based on a site slope of 0.8 percent and 
a concrete pad surface roughness coefficient of 0.015, the applicant determined a maximum 
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water depth of 1.1 inches (28 centimeters).  The staff verified that the maximum rainfall intensity 
is associated with a 500-year USDA Soil Conservation Service Type II storm for 24 hours with a 
magnitude of 8.71 inches (22.1 centimeters).  The staff’s independent calculation, using the 
roughness coefficients reported in USGS Water Supply Paper 2339, “Guide for Selecting 
Manning's Roughness Coefficients for Natural Channels and Flood Plains” (USGS, 1989), 
resulted in water depths on the concrete pad varying between 0.9 and 1.3 inches (2.3 and 
3.3 centimeters). 

In conclusion, the staff reviewed the applicant’s PMF analysis for the site and finds it acceptable 
because the staff’s independent analysis confirmed that the potential PMP flood scenarios 
analyzed will not result in flooding of the cask storage pad.  The staff determined that this 
information is acceptable for use to develop the design bases of the facility, to perform 
additional safety analysis, and to demonstrate compliance with the regulatory requirements of 
10 CFR 72.90(c), 10 CFR 72.90(d), 10 CFR 72.90(f), and 10 CFR 72.122(b). 

 Probable Maximum Flood on Streams and Rivers 

The applicant stated that the closest main surface water drainage feature is the Monument 
Draw, an ephemeral stream that is about 3 miles west of the WCS CISF in New Mexico.  The 
maximum historical flow occurred on June 10, 1972, and measured 36.2 m3/s (1,280 ft3/s).  At 
its location closest to the WCS CISF facility, the steam bed elevation is about 
3,385 feet (1,062 meters) amsl, or about 100 feet (30 meters) below the lowest storage pad 
elevation (NRC, 2005, Figure 3-21, cited from Louisiana Energy Services (LES), 2005).  The 
staff independently verified on USGS topographical maps the location and elevation of the 
stream bed identified by the applicant.  The staff determined the stream flooding at this location 
will not impact the proposed CISF facility because of the ephemeral and intermittent nature of 
the stream flow (e.g., see New Mexico Rapid Watershed Assessments—Landreth-Monument 
Draws Watershed on https://nrcs.usda.gov, USDA, 2020), and the distance and the elevation 
difference of the stream from the proposed CISF facility. 

In Attachment B to Chapter 2 of the SAR, the applicant stated that an ephemeral drainage 
feature about 1 mile south of the WCS CISF and directly south of the existing WCS RCRA and 
LLRW disposal facility, referred to as the Ranch House Draw, crosses the WCS property from 
east to west.  In its approved license application to the Texas Commission on Environmental 
Quality for the WCS LLRW disposal facility, the applicant conducted a study using a 
hydrological model built on U.S. Army Corps of Engineers Hydrologic Engineering Center River 
Analysis System (HEC-RAS) software.  The study modeled the area around the proposed CISF 
as undeveloped with natural soil surface and vegetation coverage.  The applicant stated that, 
according to the study, the northernmost limits of the PMP floodplain is 3,895 feet 
(1,187 meters) southeast of the CISF site.  The study also indicated that the PMF elevation of 
the large playa is 3,488 feet (1,063 meters) amsl, and the PMP discharge from the large playa 
detention basin is 2,519 cubic feet per second (71.33 cubic meters per second).  In comparison, 
the PMF elevation of the large playa is 3,488.9 feet amsl, and the PMF discharge rate is 2,849.7 
cubic feet per second (80.694 cubic meters per second) according to the applicant’s HEC-HMS 
model for the WCS CISF facility.   

As discussed in Section 2.3.4.2.6 of this safety evaluation report (SER), “Flood Impacts on Site 
Structures,” for flood impacts on site structures, the staff’s confirmatory analysis suggests that 
water elevation of the large playa varies between 3,488.0 feet amsl near the discharge area and 
3,488.9 feet (1,063.4 meters) amsl near the southeast corner of the proposed CISF facility.  This 
is less than 1 foot (0.3 meter) of increase in flood water elevation in the large playa, comparable 
to that obtained by the applicant for the WCS RCRA and LLRW disposal facility and accounting 
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for the development of the CISF facility.  Using the WCS RCRA and LLRW facility hydrological 
study, the staff independently estimated that the Ranch House Draw PMP flood water elevation 
nearest the CISF facility is more than 20 feet (6.1 meters) lower than the elevation of the 
southeast corner of the storage pad area.  Based on these analyses, the staff determined that 
the PMF of the Ranch House Draw will not impact the proposed CISF facility. 

Based on the review of the applicant’s analysis and the staff’s confirmatory analysis, the staff 
finds the increased stream water elevations in the Monument and Ranch House Draws during a 
PMP event are unlikely to impact the structures that are important to safety at the WCS CISF 
site. 

Potential Dam Failures (Seismically Induced) 

No dams are on or near the WCS CISF site.  The nearest water bodies are the Red Bluff 
Reservoir about 65 miles (105 kilometers) southwest from the proposed site, and the Brantley 
and Salt Lakes about 55 miles (88 kilometers) west of the proposed site (USGS, 2017).  The 
amount of water stored in these water bodies is unlikely to impact the site in the event of a 
failure, considering the distances from and elevations of the water bodies with respect to the 
proposed facility.  Furthermore, the drainage area upstream of the WCS CISF facility contains 
no water storage, flow control, or embankment structures.  Therefore, the applicant concluded 
that dam or control structure failure would pose no potential impacts on the site. 

The applicant stated that the collection ditch and diversion earth berm northeast of the WCS 
CISF facility are primarily for operational convenience to minimize run-on of stormwater onto the 
CISF facility footprint.  The applicant stated that during the first phase of construction of the 
facility, the berms and ditches will be constructed of compacted red-bed clay and armored with 
caliche available on site to minimize erosion and seepage.  After normal and extreme 
precipitation events, the applicant plans to routinely inspect and maintain the berms and ditches 
and the site areas between the berms and the storage pads throughout all phases of the 
construction of the facility.  The applicant stated that the areas of the site impacted by erosion 
and sediment buildup will be repaired to original grades. 

SAR Figures 2-28 and 2-29 show the top of the diversion berm at an elevation of about 
3,504 feet (1,068 meters) amsl at the west end and about 3,498 feet amsl at the east end.  In 
comparison, the PMF flood level calculated by the applicant is at 3,488.9 feet (1,063.4 meters) 
amsl.  The applicant stated that the ditch and berm were sized for a 100-year, 24-hour rainfall 
event with 1 foot of (0.3 meter) freeboard and would not convey all the runoff during the PMF.  
In the event of a PMF, flood water will overtop the diversion berm; cause temporary, localized 
flooding of the facility; and breach the earthen structure.  The applicant developed an HEC-HMS 
model of the area upstream of the berms and ditches under the above-mentioned PMP weather 
condition.  Assuming all surface runoff from the PMP event breaches the berm at an area 
closest to the pads, the applicant estimated the maximum depth of flow on the ground surface to 
be approximately 2.7 inches (6.8 centimeters) compared with the staff’s independent calculation 
of 2.8 inches (7.1 centimeters).  In contrast, the applicant calculated the maximum water depth 
of 1.1 inches (2.8 centimeters) on the storage pads without a berm breach under the PMP 
weather condition (see SER Section 2.3.4.2.6).  The graded topography of the site allows sheet 
flow of the water on to the large playa, which will not cause erosion of the surface as it consists 
of concrete, the storage pads, and crushed rock.  The berm breach does not change the PMF 
flood water level, as demonstrated by the applicant’s flood analysis for the worst-case scenario 
in which the diversion berm and collection ditch are removed from the facility design.  In that 
case, the storage pads remain 1 foot (0.3 meter) or more above the PMF flood level.  Therefore, 
the failure of the diversion berm will not have a flooding impact on the cask storage area. 
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At the western intersection of the WCS CISF rail side track and the existing WCS railroad, an 
accumulation of flood water in combination with seismic activities may cause the railroad 
embankment to fail.  The flood water at its peak is more than 23 feet (7.0 meters) below the 
elevation of the storage pads and will discharge to the southwest and away from the WCS CISF 
facility area.  Therefore, the staff concludes that damage of the railroad embankment at this 
location will not flood the WCS CISF facility. 

The subdrainage area to the southeast of the WCS CISF facility bounded by the existing WCS 
railroad and the CISF rail side track will also accumulate stormwater during PMP events.  
Damage of the embankments will result in stormwater with a peak surface elevation about 1 foot 
(0.3 meter) or more below the storage pads and draining into the large playa to the east or 
south to the existing drainage pathways of the WCS LLRW and RCRA facilities.  Based on its 
review of the offsite discharge pattern of the stormwater, the staff concludes that damage of the 
railroad embankment at this location will not impact the WCS CISF facility. 

The WCS RCRA and LLRW facilities to the south of the proposed WCS CISF have five 
man-made evaporation ponds on site.  The elevations of the storage pads will be more than 
30 feet (9.1 meters) higher than and upslope of the evaporation ponds.  The applicant stated 
that a series of man-made ponds owned by Sundance Services, Inc., is located to the 
southwest near Eunice, NM.  The staff independently verified on USGS topographical maps that 
the ponds are at least 4,000 feet (1,200 meters) away from the southwest corner of the storage 
pad area.  The elevations of the ponds are about 15 feet (4.6 meters) or more lower than the 
storage pads.  Therefore, the staff finds the applicant’s conclusion about the impact of the 
ponds to the WCS CISF acceptable because of the distance and the topography that controls 
the flow of surface water on and near the WCS RCRA and LLRW facilities and on the Sundance 
Services, Inc., property. 

The staff reviewed the applicant’s analysis for potential dam failures and finds it acceptable 
because the analysis considered all the relevant dams and reservoirs that could affect the site in 
the event of failure.  Based on its independent calculations, the staff confirmed the applicant’s 
analysis that demonstrated potential berm embankment failure will not result in flooding of the 
cask storage pads.  The staff finds this information acceptable for use to develop the design 
bases of the facility, to perform additional safety analysis, and to demonstrate compliance with 
the regulatory requirements of 10 CFR 72.90(c), 10 CFR 72.90(d), 10 CFR 72.90(f), and 
10 CFR 72.122(b).  

 Probable Maximum Surge and Seiche Flooding 

Surge and seiche affect sites adjacent to large water bodies or the oceans.  The nearest water 
bodies are the Red Bluff Reservoir about 65 miles (105 kilometers) southwest from the 
proposed site, and the Brantley and Salt Lakes about 55 miles (88 kilometers) to the southwest 
and west of the proposed WCS CISF (USGS, 2017).  The site elevation is about 650 feet 
(200 meters) above the Red Bluff Reservoir and approximately 240 feet (73 meters) above the 
Brantley and Salt Lakes.  The amount of water stored in these bodies of water is relatively small 
(Dowell and Breeding, 1967; Stiteler, 2006).  Therefore, surge or seiche flooding would not 
impact the site. 

The staff reviewed the applicant’s discussion of probable maximum surge and seiche flooding 
and finds it acceptable because there are no large bodies of water to impact the site by this 
phenomenon. 
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 Probable Maximum Tsunami Flooding 

The site is inland and not located adjacent to a coastal area.  The Gulf Coast is about 500 miles 
(800 kilometers) to the southeast.  Therefore, the applicant stated that flooding attributed to 
seismically induced ocean waves is not applicable to the site. 

The staff reviewed the applicant’s discussion of probable maximum tsunami flooding and finds it 
acceptable because the proposed site is not located on or near the coast and will not be 
affected by this phenomenon. 

 Ice Flooding 

The proposed WCS CISF site is 55 miles from the nearest body of water.  Evaporation ponds 
are located near the proposed site on the site of the existing WCS RCRA and LLRW facility.  
Evaporation ponds are shallow and unprotected surface water storage areas commonly used as 
a low-cost wastewater management practice (e.g., see the studies posted at 
https://www.science.gov/topicpages/w/wastewater+evaporation+ponds, such as National 
Aeronautics and Space Administration (NASA), 1989, and Kavvadias, et al., 2017).  For the 
amount of water in the evaporation ponds, ice flooding to the proposed CISF site is not a likely 
phenomenon because (1) the local semiarid climate and geologic conditions preclude it, and 
(2) the ponds are more than 30 feet (9 meters) below the storage pads.  The nearest stream, an 
ephemeral stream named Monument Draw, is about 3 miles (5 kilometers) west of the WCS 
CISF site in New Mexico, and it is unlikely to cause ice blockage and ice flooding at the site. 

The staff reviewed the applicant’s discussion of probable maximum ice flooding and finds it 
acceptable because the local climate and geologic conditions are not likely to support this 
phenomenon and the closest bodies of water are far below the site elevation. 

 Flood Protection Requirements 

The applicant stated that the proposed WCS CISF site is not located in an area where flooding 
protection is required and that the site is not designated by the Federal Emergency 
Management Agency as a special flood hazard area.  Therefore, the applicant did not propose a 
flood protection structure. 

The staff reviewed the applicant’s discussion of flood protection requirements and finds it 
acceptable because the elevation of the proposed dry cask storage pad remains above the 
flood level of the PMF event. 

 Environmental Acceptance of Effluents 

In SAR Section 6.5, “Radiological Impact of Normal Operations Summary,” the applicant stated 
that the design basis of the proposed WCS CISF precludes the release of radioactive effluents; 
therefore, stormwater runoff would not contain radiological effluents.  In SAR Section 9.3, 
“Radiation Protection Design Features,” the applicant stated that spent fuel will be maintained 
dry so no radioactive liquid will be available for release.  The applicant also stated that the 
waste canisters are sealed by welding and would not be opened at the facility.  Because the 
welded canisters are designed not to be breached under normal and off-normal conditions of 
transfer, handling, and storage, the applicant stated that no release of radioactive materials from 
inside the canister is expected under these conditions.  The applicant further stated that the 
results of its analyses indicate that there are no credible accident scenarios for the WCS CISF 
that would result in a loss-of-confinement accident or a radiological release in excess of 

134.49

878
Appellate Case: 21-9593     Document: 010110689276     Date Filed: 05/26/2022     Page: 135 



 

2-21 
 
 

 

regulatory radiological dose criterion, which was confirmed by staff independent calculations  
(SER Section 9.3.2, “Radionuclide Confinement Analysis”).  The applicant also stated that 
stormwater runoff would be directed to the natural drainage system, presumably gravity-drained 
off-site or to the nearby large playa depression and then into the underlying soil horizons.  
Further, the WCS CISF design would direct domestic wastes to aboveground tanks on site that 
would be periodically drained, with the wastes transported off site for disposal.  Since there is no 
liquid effluent as a result of the WCS CISF operations, the staff finds that the application meets 
the requirements of 10 CFR 72.122(b)(4) precluding transport of radioactivity to a surface water 
body or an aquifer.  The staff reviewed the applicant’s discussion of the environmental 
acceptance of effluents and finds it acceptable because the applicant’s design basis precludes 
radioactive effluents as discussed in SER Section 15.3. 

 Subsurface Hydrology 

The staff reviewed the information presented in SAR Section 2.5, “Subsurface Hydrology.”  The 
applicant provided information on the regional groundwater system of west Texas, the 
hydrogeology of the WCS site as a whole, and the local hydrogeology of the CISF portion of the 
site.  Information from the WCS LLRW site bordering to south of the CISF area supplements 
site-specific information on the CISF.  This section discusses (1) regional groundwater 
characteristics, (2) site groundwater characteristics, and (3) contaminant transport analysis.   

 Regional Groundwater Characteristics 

In SAR Section 2.5, the applicant described the primary regional aquifers as occurring in the 
following geologic units: (1) Cenozoic Alluvium, (2) Tertiary Ogallala and Gatuña Formations 
and Cretaceous Antler Formation, and (3) underlying Triassic Dockum Group.  The staff reviews 
the regional geology in more detail in SER Section 2.3.6, “Geology and Seismology.”  The 
applicant stated that the Cenozoic Alluvium Aquifer does not occur in the vicinity of the WCS 
CISF site.  Regionally, the Tertiary and Cretaceous aquifers are described as often hydraulically 
connected and are generally considered together as the High Plains Aquifer system.  For the 
CISF site, Davidson et al. (2019) stated that the Tertiary and Cretaceous geologic units are at 
their distal lateral extent.  The applicant collectively referred to the Tertiary and Cretaceous units 
as the undifferentiated Ogallala-Antlers-Gatuña (OAG) unit because of difficulties in 
distinguishing the separate geologic layers.   

In SAR Section 2.5, the applicant provided aquifer thicknesses, gradients, flow rates, water 
quality, recharge characteristics, and extent of the primary regional aquifers—the Ogallala, 
Antler, and Dockum Group Aquifers.  The applicant stated that the Ogallala Aquifer is the 
primary freshwater aquifer of the Southern High Plains.  The Ogallala Aquifer is typically under 
water table conditions (unconfined) and thickens to 300 feet (90 meters) to the north and east of 
the WCS site.  The Ogallala Formation was formed as alluvial fans, which the applicant stated 
are recharged at playas, headwater creeks, and areas of irrigation.  Groundwater discharge 
regionally from the Ogallala Aquifer occurs through springs, underflow, and evapotranspiration 
and artificially through pumping.  As noted above, the Antler Formation Aquifer is often 
hydraulically connected to the Ogallala Aquifer, thus comprising the High Plains Aquifer system.  
The applicant described the regional gradients trending to the southeast for the Ogallala, Antler, 
and Dockum Group Aquifers.  In the vicinity of the WCS CISF site, the applicant stated that 
OAG unit is largely unsaturated.   

Regionally, the Dockum Group consists of interlayered clays, shales, siltstones, sandstones, 
and conglomerates.  Aquifers in the lower portion of the Dockum Group, the Santa Rosa and 
Trujillo Formations, are known collectively as the Dockum Group Aquifers.  The applicant 
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reported that most of the recharge to the sand layers of the Dockum Group occurred more than 
15,000 years ago.  The red beds of the Cooper Canyon Formation lie over the Santa Rosa and 
Trujillo Formations, which the applicant indicated acts as an aquitard for limiting recharge to the 
Dockum Group Aquifers or hydraulic connection with the overlying Antler or Ogallala Aquifers.  
The applicant indicated that further support for the Cooper Canyon Formation regionally acting 
as an aquitard is that the hydraulic head in the Dockum Group Aquifers is lower than that of the 
overlying Ogallala Aquifer by up to 300 feet (90 meters) in western Andrews County.  The red 
beds of the Cooper Canyon Formation are present at the WCS site.  The applicant indicated 
that the two deep wells near the WCS CISF site screened at two sandstone layers of the 
Dockum Group yielded nonpotable water with water levels of 2,852 and 3,172 feet (869 and 
967 meters) amsl, which are at least 225 feet (68.6 meters) below ground surface (bgs) at the 
WCS site. 

The staff reviewed the applicant’s discussion of regional subsurface hydrology characteristics 
and finds it acceptable because the applicant used the general literature and reports from the 
government departments in Texas and New Mexico, the University of Texas Bureau of 
Economic Geology (which functions as the State geologic survey), and the USGS.  The staff 
has determined that the application’s description of the regional groundwater characteristics is 
acceptable for use to develop the design bases of the facility, to perform additional safety 
analysis, and to demonstrate compliance with the regulatory requirements in 10 CFR 72.98(c) 
and 10 CFR 72.122(b). 

 Site Groundwater Characteristics  

SAR Section 2.5 and Section 2.6, “Geology and Seismology,” and the references contained 
therein, describe the lithological and hydrogeological units below the WCS CISF site.  Additional 
supporting documents with more details on the subsurface of the WCS CISF area and the WCS 
site include Grisak et al. (2011) and WSC’s 2007 LLRW license application and references 
therein.  Based on borings at the CISF site, the applicant described in SAR Section 2.6.1, “Basic 
Geology,” a general section at the CISF site, from uppermost to lower lithologies, as follows: 

 unconsolidated sediments, 60 to 100 feet (18 to 30 meters) thick  

– recent wind-blown sands 

– wind-blown sands of the Blackwater Draw Formation, which may include 
moderately developed caliche 

– undifferentiated OAG unit with alluvial and wind-blown sediments 

 upper unconsolidated graded sands 
 caprock caliche, which is well developed, dense, and indurated 
 lower unconsolidated sandy gravels to gravelly sands 

 red beds of the Cooper Canyon Formation 

At the CISF site, the hydrogeology consists of the undifferentiated OAG unconsolidated 
sediments and the underlying bedrock of Dockum Group red-bed claystones with saturated 
sandstone layers lower in the section.  The CISF site is near the lateral distal extent of the 
Ogallala, Antler, and Gatuña Formations.  The applicant stated that the shallowest water table is 
at a depth of 225 feet (69 meters) in the red beds of the Cooper Canyon Formation of the 
Dockum Group.  Above the red-bed claystone bedrock, the applicant noted isolated areas or 
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lenses of saturation in the OAG hydrogeologic unit on the erosional paleosurface of the bedrock 
interface.  

The applicant described groundwater use near the CISF site.  The applicant stated that the 
southern limit of the Ogallala aquifer lies to the north and east of the WCS CISF site, with the 
nearest downgradient groundwater user 6.5 miles (10.5 kilometers) to the east of the WCS 
CISF site.  Closer to the WCS site, the applicant described scattered windmills in the general 
area used primarily for livestock watering that take water from isolated pockets of groundwater 
perched on top of the Dockum Group red-bedrock claystone.  The applicant stated that water for 
construction, operation, and decommission will not be obtained from local wells, but rather it will 
be obtained from the City of Eunice and piped to the site. 

Hydrogeology of the Ogallala-Antlers-Gatuña Unit 

The applicant indicated that the saturated thicknesses in the OAG unit in the footprint of the 
CISF site range from several inches to 5 feet (several centimeters to 1.5 meters).  SAR 
Figure 2-10, “OAG Groundwater Elevation Near the Proposed WCS CISF,” illustrates the 
distribution of saturation below the footprint; there is a small isolated lens on the southern side 
of the CISF site and saturation on the northern side of the CISF site that may continue to the 
north.  Saturation data from 2016 and 2019 exhibit small variations in lateral extent and 
thickness (Figure 2-10, “OAG Groundwater Elevation Near the Proposed WCS CISF,” in SAR 
Revision 2 and SAR Revision 5, respectively, for 2016 and 2019 data), which indicate the 
possibility of seasonal or annual responses to variations in precipitation.  The applicant reported 
that the saturated zones of the OAG unit occur at the bedrock interface.  In SAR Section 2.6, 
the applicant stated that the geotechnical borings at the CISF site did not find saturated 
horizons in the sediments higher up in the OAG unit.  In addition, the applicant indicated in a 
submittal dated June 28, 2019, that no perched water has been observed in analogous 
stratigraphic positions in more than 500 borings across the WCS site.  The isolated saturated 
zones in the OAG at the CISF site are at least 60 feet (18 meters) bgs.  Because of the large 
separation of the saturated portions of the OAG and the near surface, and the lack of 
observations of perched water, the staff finds that groundwater flow in the OAG and overlying 
wind-blown sands will not affect construction components or operation activities. 

The applicant indicated that focused infiltration in the CISF area occurs in playas and drainages 
and is the source of recharge to the isolated pockets of saturation at the bedrock surface.  
Lehman and Rainwater (2000, attachment to WCS, 2007) concluded that near-surface 
groundwater in the Antlers and Ogallala Formations on the WCS site resulted from local 
recharge through channels and closed surface depressions.  Using additional monitoring well 
data, Grisak et al. (2011) linked responses in wells during and after precipitation events to 
proximity to surface drainages and depressions, and to connections to channels and 
depressions in the bedrock paleosurface.  Both the surface topography and the erosion-derived 
paleotopographic surface of the bedrock affect the redistribution of water in the unconsolidated 
sediments.  The surface drainage divide and the bedrock paleosurface divide are not coincident.  
The applicant described the east-west trending, buried red-bed ridge that crosses the WCS site 
as being approximately 1,200 feet (366 meters) south of the CISF area.  Hence, the bedrock 
interface generally slopes to the north or northeast.  For the ground surface topography and 
drainage, both the CISF site and the WCS site are located on the southwest-facing slope that 
transitions from the Southern High Plains to the Pecos Valley physiographic section.   

Davidson et al. (2019) undertook an analysis to assess groundwater flow on the fringe of the 
Ogallala Aquifer by investigating the local hydrogeology and its relationship with the regional 
Ogallala Aquifer.  The assessment included the response of water well-level data to 
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precipitation, hydraulic head and flow directions, and geochemical and stable isotope and tritium 
data, as well as contours of the paleosurface elevation of the bedrock at the base of the OAG 
unit.  Davidson et al. (2019) noted that the paleosurface on top of the red beds slopes generally 
to the north across the CISF area, but with local depressions or channels where the isolated 
saturated lenses may occur.  Davidson et al. (2019) listed six observations that led the authors 
to conclude that the fringe area was not hydraulically connected to the Ogallala Aquifer:  (1) a 
discontinuous saturated zone for the study area on the fringe of the aquifer system, (2) no inflow 
to the fringe study area from the regional Ogallala Aquifer, (3) focused recharge beneath 
depressions and playas with limited local mixing between pockets of saturation based on 
geochemical data, (4) flow direction in the fringe study area orthogonal to that of the regional 
aquifer, (5) localized multiyear reversals in flow direction in the fringe study area following high-
precipitation events, and (6) an evaluation of the influence of the paleoerosional topology of the 
bedrock on groundwater isolation and flow direction. 

The staff reviewed the supporting information to evaluate the hydraulic connection between 
recharge to the OAG at the CISF site and the Ogallala Aquifer to the north and the east.  The 
Ogallala Aquifer is used as the primary regional aquifer of the Southern High Plains.  Because 
of the conceptualization of local recharge and the limited lateral extent of redistribution at the 
bedrock interface, particularly considering the conclusions of Davidson et al. (2019), the staff 
finds that recharge in the OAG at the CISF site is not hydraulically connected to the Ogallala 
Aquifer to the north and east of the site.  

Hydrogeology of Bedrock 

The applicant stated that the red beds of the Cooper Canyon Formation act as an aquitard for 
limiting any significant hydraulic connection of the Dockum Group Aquifers with the overlying 
OAG hydrogeological unit.  The red beds are the uppermost bedrock unit at the CISF site.  The 
applicant indicated that the two deep wells near the WCS CISF site screened at two sandstone 
layers of the Dockum Group yielded nonpotable water with water levels of 2,852 and 3,172 feet 
(869 and 967 meters) amsl, which are at least 225 feet (69 meters) bgs at the WCS site.  
Regional measurement of lower hydraulic heads in the Dockum Aquifers compared to those in 
the overlying Ogallala Aquifer suggest that the upper Dockum Cooper Canyon Formation acts 
as an aquitard.   

The staff reviewed supporting information from the WCS site to evaluate the effectiveness of the 
red beds of the Cooper Canyon Formation of the upper Dockum Group to function as an 
aquitard between the OAG at the CISF site and the underlying Dockum Group Aquifers.  By 
analogy, the red bed at the CISF should also act as an aquitard.  WCS (2007, Attachment 6-6) 
states that groundwater from the OAG and red-bed Cooper Canyon Formation at the WCS site 
has marked difference in hydrogeochemical conditions and tritium and radiocarbon analyses 
indicative of limited hydrologic communication between the units.  The OAG groundwater had 
tritium values indicative of post-thermonuclear testing, whereas the upper Dockum groundwater 
lacked tritium and had radiocarbon ages reflective of the Pleistocene.  In addition, oxygen-18 
and deuterium signatures were lower for the Dockum groundwater, reflective of precipitation 
under cooler conditions consistent with the Pleistocene.  WCS (2007, Attachment 6-2) indicates 
that unsaturated conditions occur in the upper Dockum at the WCS site between saturated 
conditions in the overlying OAG and saturated sand layers lower in the Dockum.  Matric 
potential and saturation state measured in the upper Dockum reflect the unsaturated state.    

Summary 

The staff reviewed the application and supporting documents with regard to the site 
characteristics and finds them acceptable because the groundwater characteristics are 
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adequately described and are based on site-specific observations and data.  Based on the 
observed extent of saturated conditions in the OAG, the staff finds that the groundwater will not 
affect construction components.  Furthermore, based on an analysis of hydraulic, geochemical, 
and isotopic data, the staff finds that the saturated conditions in the OAG are not hydraulically 
connected to the underlying Dockum Aquifers nor laterally connected to the Ogallala Aquifer to 
the north and east of the CISF site.  The staff determined that this information is acceptable for 
use to develop the design bases of the WCS CISF facility, to perform additional safety analysis, 
and to demonstrate compliance with the regulatory requirements in 10 CFR 72.98(c) and 
10 CFR 72.122(b).   

 Contaminant Transport Analysis 

The applicant stated that it did not include a hydrologic transport analysis in the SAR because a 
release of effluents from the WCS CSIF facility is not expected.  Based on the evaluation in 
SER Chapter 9, “Confinement Evaluation,” and Chapter 15, “Waste Confinement and 
Management Evaluation,” the staff finds the omission of the contaminant transport analysis 
acceptable for compliance with 10 CFR 72.122(b) because the facility and cask designs are 
expected to preclude the release of effluents for normal, off-normal, and accident conditions.  

 Geology and Seismology 

The staff reviewed the information presented in SAR Section 2.6, in which the applicant 
described the geological and seismological setting of the proposed site, geographically located 
in the Andrews County, TX, on the border with New Mexico.  The staff reviewed the discussion 
in the SAR on basic geologic and seismic information, ground vibration, surface faulting, the 
stability of subsurface materials, and slope stability. 

 Basic Geologic and Seismic Information 

The staff reviewed the basic geologic and seismic characteristics of the site and vicinity as 
described in SAR Section 2.6.1, “Basic Geology.”  The applicant briefly described the 
near-surface stratigraphy and the geologic history of the area, including the origin of some 
structural features in the site region.  The staff also reviewed relevant literature cited in the SAR 
and supporting documents in SAR Chapter 2, Attachment C, “Boring Logs”; Attachment E, 
“Geotechnical Investigation of WCS CISF”; and Attachment F, “Evaluation of Halite Dissolution 
in the Vicinity of Waste Control Specialists Disposal Site, Andrews County, TX.”  

Some areas immediately adjacent to the proposed WCS CISF site were previously studied in 
preparation for the construction of nearby facilities.  The staff considered the geologic 
information from these previous investigations conducted in 2000 and 2004 (Leyman and 
Rainwater, 2000; Cook-Joyce, Inc., and Intera, Inc., 2004).  The documents and related 
materials accompanying these investigations provide a substantial database and description of 
geological conditions for the WCS CISF site, some of which the applicant reported in the SAR. 

In addition, the applicant performed additional field investigations to confirm site-specific 
conditions, including 15 monitoring wells/piezometers described in SAR Chapter 2, 
Attachment C, and 18 soil borings described in SAR Chapter 2, Attachment E.  The staff 
reviewed the information in the boring logs of monitoring wells and piezometers, the seismic 
hazard evaluation report in SAR Chapter 2, Attachment D, “Seismic Hazard Evaluation for WCS 
CISF” (proprietary), and the results and boring logs from the geotechnical investigation at the 
site that supplement SAR Section 2.6.1.  
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In SAR Section 2.6.1, the applicant identified the stratigraphic units encountered from the 
Triassic Dockum Group to the surface.  SAR Figure 2-14 presented the regional geology and 
SAR Figure 2-13, “Stratigraphic Column Central Basin Platform,” provided the stratigraphic 
column for the Central Basin Platform on which the proposed site is located.  The applicant 
described the Central Basin Platform as a horst-like structure flanked on the west, east, and 
south by the Delaware, Midland, and Val Verde structural basins, respectively.  These basins 
and the Central Basin Platform collectively form the Permian Basin, a regional structure in west 
Texas and southeastern New Mexico.  From the Triassic-age units upwards, the sedimentary 
rocks display a history of formation in an inland basin, erosion and submergence by a shallow 
sea during the Cretaceous period, and then uplift and erosion in the early Tertiary era.  This 
latter uplift was the Laramide Orogeny, occurring around 60–50 million years ago.  It formed the 
Cordilleran Mountains to the west of the WCS site, and erosion provided sediments for later 
Tertiary-age sediments in the region.  The region has been tectonically stable since that time. 

The upper sequence of rocks and soil is of most significance to the WCS CISF site.  The upper 
~400 meters (1,400 feet) has the following geologic formations beneath the proposed WCS 
CISF site, from oldest to youngest:  the Triassic Dockum Group (claystones with occasional 
sandstone lenses), the Cretaceous Trinity Group Antlers Formation (gravels), the Late Tertiary 
stratigraphic equivalent of the Ogallala Formation (sand-silt), the Late Tertiary/Quaternary 
Gatuña Formation (alluvium with fine sand-silt), the Pleistocene windblown sands of the 
Blackwater Draw Formation, and Holocene windblown sands and playa deposits.  A regional 
hard caliche, called the caprock caliche, developed on all pre-Quaternary formations before the 
Blackwater Draw sands were deposited.  The units above the Triassic Dockum Group rocks 
form the sediments that were penetrated in the monitoring wells and boreholes and on which 
the WCS CISF would be constructed.  In the region of the WCS CISF site, the units above the 
Triassic Dockum Group rocks are more than 100 feet (30 meters) thick but are thinner in other 
places.  

The applicant provided geologic cross-sections of the upper rock layers under the WCS CISF 
site to a depth of approximately 100 feet in SAR Figure 2-16, “WCS CISF Cross Section 
West-East,” and Figure 2-17, “WCS CISF Cross Section North-South,” and additional 
information in SAR Chapter 2, Attachment C.  These cross-sections document the lithology of 
the layers and, when combined with two cross-sections constructed from oil and gas well data 
of the upper approximately 600 meters (2,000 feet) of sedimentary rocks in the region, show 
that the strata are near horizontal and not folded.  The applicant provided site stratigraphic 
information in Figure 18, “Generalized Geologic Profile at WCS Site,” of SAR Chapter 2, 
Attachment D, and the monitoring well and borehole logs provided in SAR Chapter 2, 
Attachments C and E.   

The staff reviewed the stratigraphic information in the application and determined that the 
material composition and thicknesses of the subsurface layers at the site vary among SAR 
Section 2.6.1; Figure 18 of SAR Chapter 2, Attachment D; Figures 2-15 through 2-17; and SAR 
Chapter 2, Attachments C and E.  The applicant did not explain the differences in SAR 
Section 2.6.1.  The depth to the top of the red beds (clay) varies from that reported in Figure 18 
of SAR Chapter 2, Attachment D, to a range that deepens from the southwest to northeast of 
the site, with an average depth within the site area of approximately 66 feet in the monitoring 
well logs in SAR Chapter 2, Attachment C.  The staff also noted inconsistent descriptions of 
subsurface units from borings and monitoring wells located in close proximity.  Additionally, the 
boring logs did not specify the composition of the materials encountered at auger refusal.  Four 
of the borehole logs described in SAR Chapter 2, Attachment E, penetrated deeper than 25 feet 
(7.6 meters), reaching auger refusal between 37 and 45 feet (11 and 14 meters), which the 
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report of geotechnical exploration provided as Attachment E in the initial submittal stated “may 
indicate dense gravel or cobble layers, boulders, and/or the very dense caliche.”  

Therefore, the staff asked the applicant to provide additional information on the stratigraphy of 
the site and clarify the unit descriptions, thicknesses, material properties, and spatial 
associations among mapped units. 

In its response dated June 28, 2019, the applicant clarified the name, composition or lithology, 
age, and material properties of the geologic units occurring in the subsurface, as documented in 
new SAR Figure 2-37, “Geologic Column of the WCS CISF Area.”  This information includes the 
hardness and saturation level of each unit, as observed during the field logging.  The applicant 
also clarified which figures represent site-specific geologic profiles for the proposed CISF as 
opposed to a generalized profile for the entire WCS site.  The applicant also clarified the spatial 
associations between mapped units in the subsurface, noting that mechanical differences in 
sample retrieval may bias a sample’s description from borings and monitoring wells in close 
proximity.  The applicant also noted that perched groundwater has not been observed in site 
borings or excavations.  Finally, the applicant characterized the materials encountered at auger 
refusal as indurated caprock caliche and provided an updated report of geotechnical exploration 
as Attachment E in the revised SAR which states that the materials encountered at auger 
refusal were stage 3-5 caliche.     

The staff reviewed the response to the RAI, focusing on the material descriptions and physical 
properties of the subsurface units.  The staff concludes that the applicant provided sufficient 
explanation to clarify the composition and physical properties of the subsurface layers at the 
site.  Additionally, the staff noted that the description of the materials encountered at auger 
refusal was consistent with the description of the composition and thicknesses of the subsurface 
materials in the response and new SAR Figure 2-37. 

In SAR Figure 2-2, the applicant provided a large-scale topographic map showing the local 
geomorphology.  The cross-sections in SAR Figures 2-16 and 2-17 also indicate no fault offsets 
or geologic structures in the underlying rocks within 5 to 6.5 kilometers (3 to 4 miles) of the 
WCS CISF site.  However, in Attachment F to SAR Chapter 2, the applicant mentioned a 
geologic feature of unknown origin referred to as the “red-bed ridge,” which is neither included in 
the geologic cross-sections of SAR Figures 2-16 and 2-17 nor discussed in SAR Section 2.6.1.  
In the same attachment, the applicant concluded that the red-bed ridge is not the result of halite 
dissolution, but a “structural high exists in the southwestern part of the site area and is likely the 
eastern limb of a north-northwest trending anticline”; the anticline “appears to coincide with the 
red-bed ridge.”  The staff reviewed the previous site investigation reports for a description of the 
origin of the red-bed ridge, which is alternately described as a paleotopographic divide between 
the Ogallala Aquifer and the Cenozoic basin fill aquifer or as a subsurface structure associated 
with a regional lineament that developed along the preferred jointing direction (300–310°).  The 
staff noted that, based on the boring logs from the monitoring wells, the slope gradient of the top 
of red-beds beneath the site may be as high as 5 percent. 

Accordingly, the staff asked the applicant to describe the red-bed ridge and discuss its origin 
and extent at the WCS site, including the relationship of the ridge to subsurface aquifers 
discussed in the previous investigation from 2000 (Leyman and Rainwater, 2000), other 
potential subsurface geologic structures (e.g., the inferred anticline described in SAR Chapter 2, 
Attachment F), and the regional lineament described in the previous investigation from 2004 
(Cook-Joyce, Inc., and Intera, Inc., 2004).  The staff also asked the applicant to estimate the 
slope gradient from the top of the red-bed ridge and passing beneath the WCS site.   
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In its response dated June 28, 2019, the applicant stated that the red-bed ridge is the top of the 
Triassic Dockum Group that is buried beneath the younger caprock and regionally extends more 
than 100 miles along a northwest trend.  The maximum apparent slope at the WCS site is 
1.77 percent, but it is lower in the footprint of the CISF.  The red-bed ridge also is the position of 
a drainage divide between the Monument Draw Texas, which drains to the Colorado River, and 
the Monument Draw New Mexico, which drains to the Pecos River.  The applicant noted that the 
red-bed ridge is structurally stable and not subject to mass wasting, in part due to the presence 
of erosion-resistant caprock caliche in the overlying units.  The applicant also clarified that, 
although occurring coincident with the Mescalero Ridge, a prominent escarpment in the region, 
the presence of the caprock caliche over the crest of the red-bed ridge indicates it is not a 
buried erosional edge of the escarpment.   

The staff reviewed the RAI response, particularly the clarification that the red-bed ridge is a 
structurally stable drainage divide with a low gradient and is not associated with the regional 
escarpment.  Accordingly, the staff determined that the red-bed ridge does not represent a 
structural hazard to the proposed site.  

The applicant described the structural, tectonic, and depositional history of the site area, to 
include Cambrian to late Mississippian structural deformation, late Mississippian to early 
Permian tectonic uplift, folding and faulting, and subsidence and erosion that formed the 
Permian Basin.  The depositional history is reflected in the subsurface stratigraphy at the site, 
which the applicant stated includes thick sequences of carbonate and evaporite deposits in 
addition to shale, sand, and other sedimentary deposits. 

The applicant stated that groundwater may circulate into Permian evaporite deposits because of 
joint channels opening along Precambrian lines of weakness.  SAR Section 2.6.1 states, “near-
surface regional structural controls may be locally modified by differential subsidence related to 
groundwater dissolution of Permian salt deposits.”  However, the SAR does not specify where 
these locally modified areas of differential subsidence are located relative to the proposed site.  
The staff noted the presence of some features in SAR Figure 2-3, “Proposed WCS CISF 5-Mile 
Radius,” that are circular in shape (i.e., similar to sinkholes or swales), some of which are 
shallow depressions 2 to 7 feet (0.6 to 2 meters) in depth. 

Accordingly, the staff asked the applicant to clarify the origin of the circular features identified in 
the red circles on SER Figure 2-1, which is a modified version of SAR Revision 2, Figure 2-3.  
Specifically, the staff asked the applicant to determine the dimensions of the features and 
whether these features represent surface deformation at the site due to subsurface dissolution 
from past or ongoing natural processes or human activities in the site area, as mentioned in 
SAR Section 2.6.1.  The staff also asked the applicant to discuss the potential for similar 
features to develop at the site in the future. 
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Figure 2-1.  Proposed CISF 1-mile Radius (Modified SAR Revision 2, Figure 2-3)  

 

In its response dated June 28, 2019, the applicant clarified the origin and extent of these 
features, as well as the relationship of these features and the regional history.  The applicant 
stated that these features started as small erosional depressions in which accumulated water 
variably dissolved surface or near-surface calcrete and carbonate.  The applicant further stated 
that there is no evidence that these features are the result of human activities, nor that they 
would form naturally at the site during the licensed period of the proposed facility, and that 
studies indicate that these features are at least thousands to tens of thousands of years old.  
The staff reviewed the new information, including a trench report (Holt and Powers, 2017) 
conducted in one of these features, and determined that the features are not the result of 
human activities in the subsurface.  The staff also determined that because these features take 
tens of thousands of years to form, new features are unlikely to form at the site during the period 
of operation.  

The staff reviewed the information submitted by the applicant on the geologic site 
characterization at the WCS site.  Based on the staff’s review of the submitted information and 
the responses to the staff’s RAIs, discussed in the preceding sections, the staff concludes that 
the characterization of the local and regional geology is acceptable.  The staff has determined 
that this information is acceptable for use in other sections of the SAR to develop the design 
bases of the facility, perform additional safety analysis, and demonstrate compliance with the 
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regulatory requirements in 10 CFR 72.92(a), 10 CFR 72.92(b), 10 CFR 72.102(e), and 
10 CFR 72.122(b) with respect to this topic.  

 Ground Vibration 

Section 2.6.2, “Vibratory Ground Motion,” of the SAR discusses the development of 
design-basis vibratory ground motion associated with credible levels of vibratory ground motions 
that may be experienced at the WCS CISF site.  In reviewing the applicant’s development of 
vibratory ground motion, the staff considered factors related to the principal elements of seismic 
hazard analyses and procedures for determining the design earthquake (DE).  The staff 
reviewed the applicant’s investigations of basic geologic and seismic information, as discussed 
in Section 2.6.1 of this SER, and the following aspects of ground motion at the WCS CISF site:  
(1) fault seismic sources, (2) distributed seismic sources, (3) applicable ground motion 
attenuation relations, (4) site response analyses, and (5) development of site-specific design 
ground motion. 

The applicant cited 10 CFR Part 72 as the basis for determining CISF DE ground motions.  Until 
its revision in October 2003, this regulation, in particular 10 CFR 72.102, required the 
development of a DE in accordance with 10 CFR Part 100, “Reactor site criteria,” Appendix A, 
“Seismic and Geologic Siting Criteria for Nuclear Power Plants.”  The seismic hazard 
methodology in 10 CFR Part 100, Appendix A, is based on a deterministic approach in which 
the largest credible earthquake that could occur on the closest approach of the seismic source 
to the site is considered as the DE.  In 2003, the NRC amended 10 CFR Part 72.  The rule 
change requires that uncertainties inherent in estimates of the DE be addressed through an 
appropriate analysis, such as a probabilistic seismic hazard analysis (PSHA) or suitable 
sensitivity analysis, as set forth by 10 CFR 72.103.  RG 3.73, “Site Evaluations and Design 
Earthquake Ground Motion for Dry Cask Independent Spent Fuel Storage and Monitored 
Retrievable Storage Installations,” issued October 2003 (NRC, 2003), provides general 
guidance on procedures acceptable to the staff for conducting the PSHA and developing the DE 
to satisfy the requirements of 10 CFR Part 72.  RG 3.73 further specifies that the controlling 
earthquakes are to be developed for the vibratory ground motion corresponding to the mean 
annual frequency of exceedance of 5x10-4 per year. 

The approach followed by the applicant in characterizing the vibratory ground motion and 
developing the licensing basis response spectra is based on a probabilistic approach, consistent 
with 10 CFR 72.103 and RG 3.73.  The applicant followed the guidance in NUREG-0800 and 
NUREG/CR-6728, “Technical Basis for Revision of Regulatory Guidance on Design Ground 
Motions:  Hazard- and Risk-consistent Ground Motion Spectra Guidelines,” issued 
October 2001. 

 Fault Seismic Sources 

SAR Section 2.6.2 and Section 3.2.3, “Seismic Design,” and Attachment D to SAR Chapter 2 
provide details about the PSHA performed by the applicant to determine the site-specific design 
ground motion.  The applicant determined that no faults are located within 100 kilometers 
(61 miles) of the site.  In its PSHA, the applicant considered a number of faults within 
200 kilometers (120 miles) of the site.  For each fault in its database, the applicant developed a 
model of the fault’s rupture (single plane or linked), probability of activity, geometry, maximum 
magnitude, and recurrence rate.  The applicant used available geologic and literature 
information to develop each fault model for inclusion in its PSHA. 
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The staff reviewed the applicant’s fault input and performed an independent search of available 
fault data.  Specifically, the staff searched the USGS Quaternary fault database for faults within 
200 kilometers (120 miles) of the site.  The staff’s confirmatory search identified one fault within 
200 kilometers (120 miles) included in the USGS Quaternary fault database (USGS, 2018).  
This fault was included in the 2014 update to the USGS National Seismic Hazard Mapping 
Project (USGS NSHMP) 2014 analysis (USGS, 2014).  The applicant included this fault in its 
PSHA, and the applicant’s inputs for this fault are consistent with the values used by the USGS 
NSHMP.  Based on the applicant’s use of hazard-significant faults and the staff’s independent 
catalog search of active or potentially active Quaternary faults in the region, the staff has 
determined that the applicant’s model of fault seismic sources is acceptable. 

 Distributed Seismic Sources 

Sections 2.6.2 and 3.2.3 and Attachment D to Chapter 2 of the SAR provide details on the 
PSHA inputs used by the applicant to develop a site-specific design ground motion.  The 
applicant developed a single distributed seismicity region for its PSHA.  The applicant used 
earthquake catalog data and developed earthquake recurrence inputs that included, in addition 
to naturally occurring earthquakes, both induced and potentially induced seismicity. 

The staff reviewed the applicant’s distributed seismic source model and performed an 
independent confirmatory PSHA, described in detail below in Section 2.3.6.2.6.  The staff used 
information available in NUREG-2115, “Central and Eastern United States Seismic Source 
Characterization for Nuclear Facilities,” dated January 31, 2012 (CEUS-SSC), as well as 
information used by the USGS NSHMP for the region surrounding the WCS site.  The staff 
compared seismicity rates, maximum magnitudes, and recurrence parameters with those 
available in the NUREG-2115 and USGS NSHMP models.  Overall, the applicant’s seismicity 
rates are greater than those the staff calculated for the site region, due to the inclusion of 
induced seismicity in the applicant’s calculations.  In addition, the applicant’s recurrence 
parameters and maximum magnitude values are consistent with the USGS NSHMP and 
NUREG-2115 models. 

Based on the staff’s review of the applicant’s distributed seismic source model and the staff’s 
independent confirmatory analysis, the staff concludes that the applicant’s model for distributed 
seismicity is adequate to model seismic hazard in the WCS region. 

 Ground Motion Attenuation Relations 
 
In Sections 2.6.2 and 3.2.3 and Attachment D to Chapter 2 of the SAR, the applicant described 
the process used to determine an appropriate ground motion attenuation model (GMM) for the 
site.  In its PSHA, the applicant considered the site location relative to the boundary between 
the central and eastern United States and the western United States.  These two regions have 
different tectonic histories that result in different responses to earthquakes.  To account for the 
site location relative to this boundary and uncertainty in the location of the boundary, the 
applicant used two separate GMMs and weighted them according to its interpretation of the 
likely location of the boundary.   

To account for the assumption that the WCS site rests in the more geologically active western 
United States, the applicant used the Next Generation Attenuation—West2 (NGA-West2) model 
(Abrahamson, el al., 2014; Boore, et al., 2014; Cambell and Bozorgnia, 2014; Chiou and 
Youngs, 2014).  The NGA-West2 model consists of five separate ground motion prediction 
equations, of which the applicant used four.  The NGA-West2 model assumes that the shallow 
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subsurface can be characterized as “firm rock” with a shear wave velocity (VS) in the upper 
30 meters (98.4 feet) of 760 meters per second (2,493 feet per second). 

To account for the assumption that the WCS site rests within the more geologically stable 
central United States, the applicant used the Electric Power Research Institute (EPRI) GMM.  
The EPRI GMM is a model developed for use in evaluating seismic hazard at nuclear power 
plants and was created using an enhanced Senior Seismic Hazard Analysis Committee 
(SSHAC) Level II analysis (NUREG/CR-6372, “Recommendations for Probabilistic Seismic 
Hazard Analysis:  Guidance on Uncertainty and the Use of Experts,” issued April 1997.  The 
staff has evaluated the EPRI GMM and endorsed it for use until the Next Generation 
Attenuation—East GMM is complete and endorsed by the NRC.  The EPRI (2013) GMM 
assumes that the shallow subsurface can be characterized as “hard rock.”  This model assumes 
that the first rock encountered in the subsurface is crystalline bedrock with a VS of 2,830 meters 
per second (9,282 feet per second). 

As stated above, the applicant weighted each GMM in performing its PSHA; it gave the 
NGA-West2 model a weight of 0.6 and the EPRI (2013) model a weight of 0.4.  Because the 
different GMMs have different assumptions about the type of material that underlies the WCS 
site, the applicant carried the resulting seismic hazard curves from each model through the site 
response and applied the weighting after developing a site-specific seismic hazard. 

The staff reviewed the applicant’s selection of GMMs for the WCS site.  The two models 
selected by the applicant represent the state of practice for their respective tectonic regions and 
were developed following NRC guidance (NUREG-0800).  Based on the uncertainties in the 
exact location of the boundary between the tectonically stable central United States and the 
more active western United States, the applicant’s use of both models is reasonable.  In 
addition, the relatively equal weights given to the separate models provide assurance that any 
deficiencies in an individual model relative to the tectonic setting of the WCS site will not 
dominate the PSHA and unduly impact the development of the DE.  Finally, the staff performed 
an independent confirmatory analysis, described below, that shows that the applicant’s 
approach to selecting the GMMs for the WCS site is reasonable.  Therefore, the staff 
determined that the applicant’s selection of GMMs for the WCS site is adequate. 

 Site Response Analysis 
 
Because the seismic hazard curves developed using the GMMs discussed above are for 
generic site conditions that may not be consistent with the site-specific conditions found at the 
WCS site, the applicant performed a site response analysis described in SAR Section 2.6.2, 
Section 3.2.3, and Chapter 2, Attachment D.  The applicant used shear wave velocity 
information and dynamic material properties determined at the site during site investigations, 
described in Section 2.6.4, “Stability of Subsurface Materials,” and Attachment D to Chapter 2 of 
the SAR.  The applicant used the random vibration theory approach to propagate the seismic 
hazard at the reference rock level through the site profiles to determine seismic hazard curves 
at the surface, following Approach 3 as described in NUREG/CR-6728.  The applicant then 
used these site-specific hazard curves to calculate the design response spectrum (DRS). 

The staff reviewed the applicant’s approach to site response and, as described below, 
performed an independent confirmatory analysis.  The applicant’s use of Approach 3 as 
described in NUREG/CR-6728 ensures that both epistemic uncertainty and aleatory variability in 
site response are carried through the entire hazard integral and that fully probabilistic 
site-specific hazard curves are generated as a result of the PSHA.  As described below, the 
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staff’s confirmatory analysis involves the independent development of site response inputs.  
Based on the applicant’s use of up-to-date methods and models for site response, the 
applicant’s incorporation of appropriate epistemic and aleatory uncertainties, and the staff’s 
confirmatory analysis, the staff concludes that the applicant’s site response results are 
adequate. 

 Design-Basis Ground Motion 
 
The applicant provided its DRS in Section 2.6.2 of the SAR.  The applicant developed its DRS 
as the 10,000-year return period uniform hazard spectrum (1x10-4 per year UHRS).  To develop 
the DRS, the applicant used the 1x10-4 per year UHRS for both the firm rock (western United 
States) and hard rock (central and eastern United States) hazard curves and applied a 
60-percent/40-percent weighting scheme, respectively, to determine a single, site-specific 
UHRS.  To determine the vertical UHRS, the applicant multiplied the horizontal UHRS by a 
vertical to horizontal ratio that is frequency dependent.  The applicant’s horizontal 1x10-4 per 
year UHRS is anchored at a peak ground acceleration (PGA) value of 0.25 g, and its vertical 
UHRS is anchored at a PGA value of 0.175 g.   

The staff reviewed the applicant’s approach to developing the DRS.  The applicant’s approach 
is consistent with NRC guidance for performing a PSHA (e.g., RG 1.208, “A Performance-Based 
Approach to Define the Site-Specific Earthquake Ground Motion,” issued March 2007 
(NRC, 2007); NUREG/CR-6728) and the current state of the practice in the industry.  In 
addition, the applicant’s probabilistic approach incorporates relevant uncertainties in earthquake 
magnitudes, locations, and recurrence rates, as well as uncertainties in ground motion 
attenuation relations and site response.  Based on the above and the staff’s independent 
confirmatory analysis, described below, the staff concludes that the applicant’s DRS is 
acceptable.   

 NRC Staff Confirmatory Analysis 
 
In order to better assess the adequacy of the applicant’s PSHA, the staff performed a 
confirmatory analysis.  The staff independently developed PSHA inputs using information 
available in the applicant’s SAR as well from the USGS and previous NRC reviews. 

The WCS site rests within the region modeled by the CEUS-SSC, published jointly by the NRC, 
the U.S. Department of Energy, and EPRI as NUREG-2115 (NRC, 2012).  The CEUS-SSC is 
an NRC-endorsed seismic source model for the central and eastern United States and is an 
acceptable starting model for performing PSHAs.  Because the 320-kilometer (200-mile) region 
surrounding the WCS site is not entirely within the CEUS-SSC model domain, the staff 
developed a model for the western portion of the study area.  The staff treated this region as an 
area seismic source with seismicity parameters similar to those used by the USGS in its 
development of the NSHMP. 

Because the WCS site region crosses the boundary from the stable central and eastern United 
States to the geologically active western United States, the staff used two separate ground 
motion models to develop its PSHA.  For the portion of the study region covered by the central 
and eastern United States, the staff used the NRC-accepted GMM published by EPRI 
(EPRI, 2013).  For the western portion of the study area, the staff applied the GMM developed 
during the southwestern United States GMM project (GeoPentech, 2015).  Specifically, the staff 
used the elements of this model developed for use in the southern Basin and Range province.  
The staff applied a Vs-kappa correction to adjust the GMM for the western United States for use 
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at the WCS site.  A Vs-kappa correction is a correction applied to a GMM to adjust for seismic 
velocities and damping in the upper crust.  It represents the change in shape of a seismic 
response spectra as a result of changing crustal conditions.  This correction produces seismic 
hazard curves that are consistent with the crustal characteristics of the WCS site and the source 
characteristics consistent with those found in the western United States. 

The staff’s PSHA included a confirmatory site response.  The staff used site-specific depth and 
velocity information collected by the applicant, and provided in Attachment D to the SAR, over 
the upper 365 meters (1,200 feet) of the profile.  At depth, the staff used information from 
regional geologic profiles and literature seismic velocities for similar rock types (Kenter et 
al., 1997).  To represent input rock motions, the staff used a magnitude M6.5 with 11 input 
PGAs ranging from 0.1 to 1.5 g.  The staff convolved the results of its amplification function with 
its confirmatory base rock PSHA results to develop site-specific seismic hazard curves at the 
surface.   

The applicant’s DRS and the staff’s 1x10-4 per year UHRS are consistent, demonstrating that 
the different approaches used by the applicant and the staff have a relatively minor impact on 
the overall determination of site seismic hazard. 

 NRC Staff Conclusions Regarding Vibratory Ground Motion 
 
The staff has reviewed the information submitted by the applicant regarding vibratory ground 
motion at the WCS site.  Based on the staff’s review of the submitted information and 
confirmatory PSHA results, discussed in the preceding sections, the staff concludes that the 
DRS developed by the applicant, the 10,000-year return period UHRS, is acceptable for use in 
the CISF design analyses and for use in other sections of the SAR to develop the design bases 
of the WCS CISF, perform additional safety analysis, and demonstrate compliance with the 
regulatory requirements in 10 CFR 72.92(a–b), 10 CFR 72.103(f), and 10 CFR 72.122(b) with 
respect to this topic. 

 Surface Faulting 

In SAR Section 2.6.3, Section 5.1.1 of Attachment D to Chapter 2 of the SAR, entitled, “Fault 
Sources,” and Section 3.3.4 of the WCS-CISF ER, the applicant presented information on 
surface faulting in the area of the proposed CISF site.  The applicant stated that the CISF site is 
located on the western edge of the Permian Basin region, which has remained tectonically 
stable for the past 200 million years.  The applicant determined that faults in the area are at 
least 50 million years old and located in the old rock sequences deep beneath the surface.  The 
applicant concluded that there is no evidence of recent motion along these faults, nor is there 
evidence of surface or near-surface faulting.   

Figure 2-11, “North to South Geologic Cross Section Showing Relationship of Ogallala 
Formation to Underlying Strata,” and Figure 2-12, “West to East Geologic Cross Section 
Showing Relationship of Ogallala Formation to Underlying Strata,” of the SAR, constructed from 
oil and gas well data of the upper approximately 600 meters (2,000 feet) of sedimentary rocks, 
show no evidence of offset in the sequences of underlying rocks at the CISF site.  Regional 
cross-sections provided in ER Figures 3.3-6, “Dip-Oriented Stratigraphic Cross Section A – A′,” 
and 3.3-7, “Strike-Oriented Stratigraphic Cross Section B – B′,” also do not show evidence of 
fault displacement of the subsurface units of late Permian age and younger.   

The two closest faults with Quaternary (2.6 million years ago) movement are in the Guadalupe 
Mountains, approximately 167 kilometers (104 miles) southwest of the WCS site.  These two 
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faults show evidence of displacement within the last 1.6 million years, and as recently 
15,000 years ago.  The applicant identified the next closest fault with Quaternary deformation as 
the Alamogordo Fault 170 miles (270 kilometers) west of the site.  The applicant concluded that 
there was no evidence of Quaternary faulting within the WCS site.  

A potential fault was observed in the southeast wall of the RCRA landfill excavation on the WCS 
site to the south of the proposed CISF site.  The potential fault occurred within the Triassic-age 
red beds, but the applicant noted that the overlying undisturbed Cretaceous Antlers Formation 
was continuous and not calichified.  Therefore, the applicant concluded that there was no 
indication that offset along the fault affected the rocks of Cretaceous age and younger above 
the potential fault.  

The staff assessed the information presented in the SAR and accompanying sources with 
respect to the presence or absence of surface faults and faulting in the vicinity of the CISF.  
Based on the evidence presented, which indicates that no surface or near-surface faults 
demonstrating Quaternary movement are located within the vicinity of the proposed CISF site, 
the staff concludes that the closest faults with determined Quaternary movement are more than 
160 kilometers (100 miles) away.   

The staff finds the above information acceptable because the lack of surface faults is well 
described and documented.  The information is acceptable for use in other sections of the SAR 
to develop the design bases of the CISF facility, perform additional safety analysis, and 
demonstrate compliance with the regulatory requirements in 10 CFR 72.90(b–d), 
10 CFR 72.92(a–c), 10 CFR 72.98(c)(3), and 10 CFR 72.122(b) with respect to this issue. 

 Stability of Subsurface Materials 

In SAR Section 2.6.4, the applicant described subsurface materials in the area of the WCS 
CISF.  The applicant stated that surficial material is underlain by a variable sequence of calcium 
carbonate-cemented caliche, and the caliche horizon contains varying amounts of feldspathic 
and quartzitic silt, sand and gravel fragments with a general trend of decreased cementation 
and increased silt, and sand and gravel content with depth.  The applicant also stated that the 
WCS CISF subsurface conditions were explored with 18 soil borings through in situ testing by 
the standard penetration resistance test (SPT) and laboratory tests, including Atterberg limits, 
natural moisture content, particle size analysis, resistivity of soil, consolidated undrained triaxial 
test, standard proctor moisture-density tests, California bearing ratio (CBR), and consolidation.  
The applicant indicated that the geophysical survey investigation measured shear wave 
velocities for the upper 100 feet (30 meters) bgs.  The applicant claimed that a liquefaction 
hazard does not exist for the proposed CISF because the geotechnical investigation did not find 
water in any of the borings.  The applicant recommended allowable bearing capacity and some 
geotechnical-related parameters in Attachment E to SAR Chapter 2, including shear wave 
velocity, Poission’s ratio, total unit weight, mass density, and modulus. 

The staff reviewed information presented in SAR Section 2.6.4 and evaluated the related 
information and analyses presented in other SAR sections and supporting documents, including 
SAR Section 2.6 and Section 7.6, “Other Structures, Systems, and Components Subject to NRC 
Approval,” and “Report of Geotechnical Exploration, Consolidated Interim Storage Facility 
(CISF),” which appears in SAR Chapter 2, Attachment E.  The staff focused its review on the 
geotechnical site characterization, the stability of subsurface materials and the storage pad 
foundation, and soil liquefaction potential.  The following sections describe the staff’s evaluation 
and conclusion. 
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 Geotechnical Site Characterization 

Based on the information provided in SAR Section 2.6.4 and the applicant’s report of 
geotechnical exploration in Attachment E to SAR Chapter 2, the staff noted that 18 soil borings 
were conducted during site investigation.  The staff also noted that, among the 18 borings, 
4 borings encountered auger-refusal conditions at depths ranging from 37 to 45 feet (11 to 
14 meters) bgs, and 14 borings terminated the remaining soil test at 25 feet (7.6 meters) bgs.  
Current engineering standards, such as U.S. Army Corps of Engineers EM 110-1-1804, 
“Geotechnical Investigations,” dated January 1, 2001 (U.S. Army Corps of Engineers, 2001), 
and Federal Highway Administration (FHWA) Geotechnical Engineering Circular No. 5, 
“Evaluation of Soil and Rock Properties,” issued April 2002 (FHWA, 2002), recommend 
guidelines for boring depth.  For example, the boring depth (1) should be at least to a depth 
where the increased stress due to the estimated footing load is less than 10 percent of the 
existing effective overburden stress, (2) should be 1.5 times the minimum dimension of footing 
below the base of the footing, or (3) should penetrate a minimum of 3 meters (10 feet) into the 
bedrock, if bedrock is encountered before other required depths.  Therefore, the staff requested 
additional information to justify why soil boring to depths greater than 45 feet (14 feet) is not 
needed.  In its response dated May 18, 2020, the applicant stated that borings can be extended 
to a greater depth in order to obtain the soil parameters, or shear wave velocities can be used to 
extend the soil parameters necessary for settlement analysis.  The applicant performed shear 
wave surveys in conjunction with the geotechnical exploration and provided shear wave 
velocities to a depth of 100 feet (30 meters) bgs for the CISF.  Additionally, multiple previous 
geotechnical investigations as well as shear wave testing have been performed at the site.  The 
applicant selected to use the historical data to extend the soil profile and engineering 
parameters to a depth of 600 feet (180 meters) bgs.   

The staff reviewed the applicant’s response.  The staff noted that the information from the 
18 borings and shear wave surveys for the CISF were supplemented with the data obtained 
from historical geotechnical investigations and geophysical surveys in the site area.  These data 
were used to produce a soil stratigraphic column to 600 feet (180 meters) bgs along with the 
necessary engineering parameters.  The staff compared the geologic stratigraphy to the soil 
column and found that the shear wave velocities of the soil column correlated well with geologic 
layer descriptions as shown in Table NP-2.6-3-2 in the applicant’s response.  The staff also 
reviewed the applicant’s revised report of geotechnical exploration appearing in Attachment E to 
Chapter 2 of the SAR, and Attachment D to Chapter 2 of the SAR, which contains “Site-Specific 
Seismic Hazard Evaluation and Development of Seismic Design Ground Motions,” Revision 0, 
dated March 16, 2016.  The staff confirmed that the historical data from multiple previous 
geotechnical investigations and shear wave studies were used in addition to the applicant’s 
report of geotechnical exploration appearing in Attachment E to Chapter 2 of the SAR to extend 
the soil profile and engineering parameters to a depth of 600 feet bgs.  As shown in 
Figure NP-2.6-3-1 in the applicant’s response, the staff observed that the historical borings 
adequately covered the site area.  Further, the staff found that the depth of 600 feet meets 
general industry guidance of 1.5 times the minimum dimension of footing.  Accordingly, the staff 
concludes that the depth of 600 feet is adequate for the site characterization and engineering 
evaluation, the method of combining the data from site investigation with historical data 
available at the site is justifiable, and the information gathered for site characterization and 
engineering evaluation from the CISF site investigation and historical data available at the site 
area is sufficient. 
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describe the laboratory tests and the test results completed after the submittal of the applicant’s 
report of geotechnical exploration. 

In its response dated May 18, 2020, the applicant reiterated that the historical data available at 
the site, coupled with the 18 borings and new shear wave study, have allowed the development 
of a soil stratigraphic column to 600 feet (180 meters) along with the necessary engineering 
parameters required without additional new soil borings to greater depths.  The applicant 
specified that the constrained modulus to a depth of 20 feet (6.1 meters) bgs was correlated to 
SPT N-values obtained in the borings according to the method outlined in the “Engineering 
Manual for Shallow Foundations” (Tan et al., 1991).  In order to generate the deformation 
properties from depths of 20 to 600 feet, the applicant used the information from historical shear 
wave velocity surveys documented in Attachment D to SAR Chapter 2 to supplement the 
information obtained in preparation of the applicant’s report of geotechnical exploration.  The 
applicant calculated the constrained modulus values for soil depths from 20 to 600 feet based 
on the corresponding shear wave velocities.  As for results from the CBR testing, the applicant 
provided the results of the analyses in the revised report of geotechnical exploration.  The 
applicant performed two standard proctor tests, two CBR tests, and two soil resistivity tests after 
the submittal of the original report of geotechnical exploration and attached these test results to 
the applicant’s revised report of geotechnical exploration. 

The staff reviewed the response.  As mentioned above in this section, the staff concluded that a 
depth of 600 feet (180 meters) bgs is adequate for site characterization and engineering 
evaluation, the method of combining the data from the site investigation with the historical data 
available at the site is justifiable, and the information gathered for site characterization and 
engineering evaluation is sufficient.  The staff reviewed the method by Tan et al. (1991) to 
understand how the empirical correlation between soil deformational modulus to the SPT 
N-values obtained in the borings is established.  The staff also reviewed the boring logs in 
Appendix A, “Figures and Boring Logs,” to the applicant’s report of geotechnical exploration and 
noted that the normalized SPT N-values range from 10 to 57 over the top 20 feet  (6.1 meters) 
of the soil column at the CISF site.  In addition, the staff noted that the refusal blow counts 
encountered in the top 20 feet were ignored; therefore, the average blow counts and the 
associated modulus to bound the settlement calculation in these materials were not 
overestimated.  Because the correlation between soil deformational modulus and SPT N-values 
is widely applied in geotechnical practices, and the methodology by Tan et al. (1991) is well 
established for allowing the correlation of constrained modulus to SPT for N-values up to 
70 blows per foot, the staff therefore finds the constrained modulus values to a soil depth of 
20 feet bgs developed by the SPT N-values are reasonable and reliable.  

The staff also reviewed the methodology of using shear wave velocity to generate the 
constrained modulus from depths of 20 to 600 feet (6.1 to 180 meters).  The staff noted that the 
applicant appropriately used the relationship between wave velocities and small-strain modulus 
based on a body wave propagation mechanism in solid medium.  This relationship is well 
acknowledged and widely used in geotechnical and seismic evaluation and analysis.  The staff 
also reviewed the information on the shear wave velocity profiles presented in Attachment E to 
SAR Chapter 2 for a depth to 100 feet (30 meters), and in Attachment D to SAR Chapter 2 for 
depths beyond 100 feet.  The staff concludes that the applicant properly studied and used the 
shear wave velocities for developing small-strain modulus as an alternative to construct soil 
deformation properties without additional new soil borings to greater depths.  

The staff further noted that two standard proctor tests, two CBR tests, and two soil resistivity 
tests were performed after the submittal of the report of geotechnical exploration.  Because the 
applicant attached the results of these tests to the revised report of geotechnical exploration to 
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complete the record of test results, the staff finds that the laboratory tests and results are 
complete and properly documented.  The staff noted that, in Appendix D, “Static Elastic 
Modulus Calculation,” to the applicant’s report of geotechnical exploration, the applicant 
provided the calculated static elastic modulus for its design and analysis.  The staff noted that 
the applicant based the calculated static elastic modulus values on the derived dynamic moduli 
from seismic wave values, specifically, the 20 percent of dynamic moduli, without further 
justification.  The staff further noted that the applicant’s calculated static elastic modulus values 
exceed the general range of modulus of elasticity for similar soils.  Because of the importance of 
the soil static elastic modulus in the evaluation of the stability of subsurface materials and 
structural evaluation and design, the staff asked the applicant to provide its basis for using 20 
percent of the dynamic modulus for the static elastic modulus. 

In its response, the applicant stated that the soil stratigraphy has been extended to a depth of 
600 feet (180 meters) bgs, and the static elastic modulus values have been revised and 
extended based on SPT tests and wave velocity surveys.  The applicant reiterated that the 
historical data available at the site, coupled with the 18 borings and new shear wave study, 
have allowed the development of a soil stratigraphic column to 600 feet along with the 
necessary engineering parameters without additional new soil borings to greater depths.  The 
applicant revised Appendix D to the report of geotechnical exploration accordingly. 

The staff reviewed the response dated May 18, 2020.  As indicated above in this section, the 
staff concluded that (1) the modulus values up to 20 feet (6.1 meters) bgs developed by the 
SPT N-values are reasonable, and (2) the shear wave velocities are properly studied and used 
by the applicant for developing small-strain modulus as an alternative to construct soil 
deformation properties for the depth from 20 to 600 feet (180 meters).  Based on the modulus 
developed for each of the stratigraphic layers to the depth of 600 feet, the applicant used 
Settle3, a well-known finite difference software for three-dimensional soil settlement analysis 
using Westergaard Solution, to perform settlement evaluation.  Taking into account any stress 
overlap between adjacent pads, the applicant calculated that the maximum total settlement for 
CISF pads is less than 0.75 inch (1.9 centimeters).  Appendix H, “Settlement Calculations,” to 
the applicant’s report of geotechnical exploration documents the detailed settlement analysis.  
The staff also noted, in its response to another staff request, the applicant provided information 
on maximum strain from the highest load case at the midpoint of each soil layer to a depth of 
600 feet.  The applicant demonstrated through its analysis that the largest model strains level is 
in the top 20 feet before a sharp contrast at the transition from soil and intermediate geomaterial 
behavior to soft rock material behavior.  The staff noted that, while the largest magnitude strain 
for soil and intermediate geomaterial in the top 20 feet is in the level of 5x10-3, the strain level is 
dramatically decreased to the order of 1x10-5 starting at the depth of boring auger refusal 
condition and gradually reduced to the order of 1x10-7 at the bottom of the 600-foot soil column, 
as shown in Table P-2.6-3-3 in the applicant’s response.  Although the applicant tried to prove 
that the modulus hardly decreases with the increase of strain until 5x10-5 for soft rock material, 
as shown in Figure P-2.6-3-5 in the applicant’s response, taken from Siegel (2004), the staff 
could still not determine whether the applicant's claimed strain levels were not underestimated 
because the shear modulus degradation curve was not developed for the site. 

Since the purpose of determining the modulus values for stratigraphic layers is to conduct 
settlement evaluation, the staff performed confirmatory settlement calculations using the method 
by Bowles (1996) to verify that the applicant’s settlement evaluation is unlikely to be 
underestimated due to small-strain modulus.  Bowles presented a detailed reevaluation of the 
use of the general elastic solution for estimating the settlement of footings on sand and 
suggested several practical considerations for modifying the method, including foundation 
embedment, weighted average elastic modulus, and effective soil depth for evaluation.  The 
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references to the report of geotechnical exploration in SAR Sections 7.6.2.2, 7.6.2.4, 7.6.3.2, 
and 7.7. 

The staff reviewed the applicant’s revised Section 4.2.2 of the report of geotechnical exploration 
and finds that it details the recommended fill soils and the placement and compaction criteria for 
fill and specifies the criteria for material type, characteristics, compaction procedures, and 
compaction control.  The staff further noted that the fill lift thickness is proportioned to achieve 
95 percent or more of the standard proctor maximum following the test methods in American 
Society for Testing and Materials D698, “Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Standard Effort,” 2012 edition, issued May 1, 2012.   

Based on its review and verification of the backfill criteria for compaction and quality control for 
backfill, the staff finds that the applicant provided sufficient technical requirements for backfill 
materials, including grain size distribution, field placement, compaction and testing, in 
Section 4.2.2 of the report of geotechnical exploration.  The staff confirmed that the applicant 
referenced those technical requirements for backfills in the related SAR sections.  Based on its 
review, the staff concludes that the applicant-specified requirements are adequate, and the 
state of practice will ensure the stability of subsurface materials and the foundation. 

The staff noted the varying descriptions in the SAR of the material composition and thicknesses 
of the subsurface layers at the site.  In addition, the staff noted that the values calculated for the 
static elastic moduli in Appendix D to the applicant’s report of geotechnical exploration exceed 
the typical range of values for similar soils reported in various engineering reference materials.  
For example, Table 2-8 in Bowles (1996) indicates that a typical range value for a silty sand is 
725 to 2,900 psi, for a dense sand 7,251 to 11,748 psi, for dense sand and gravel 14,503 to 
29,007 psi, and for hard clay 7,251 to 14,503 psi.  However, in Table 9 of the applicant’s initial 
report of geotechnical exploration, the applicant provided static elastic modulus values from 
9,796 to 95,255 psi.  Accordingly, the staff asked the applicant to provide the stratigraphic 
information by depth and associated material properties, including the static elastic modulus 
values, for the stratum depth causing settlement. 

In its response dated May 18, 2020, the applicant restated that the historical data available at 
the site, coupled with the 18 borings and the new shear wave study, have allowed the 
development of a soil stratigraphic column to 600 feet (180 meters) along with the necessary 
engineering parameters without additional new soil borings to greater depths.  The applicant 
provided the stratigraphic information by depth and associated material properties, including the 
static elastic modulus values, for the stratum depth causing settlement, as shown in 
Table NP-2.6-3-2 in applicant’s response. 

The staff reviewed the response.  As indicated above, the staff concluded that the information 
for site stratigraphy and engineering evaluation, based on the combination of the data from site 
investigations with the available historical data, is sufficient and reliable for a soil and rock 
column of 600 feet (180 meters).  The staff also concluded that the constrained modulus values 
up to 20 feet (6.1 meters) bgs developed by the SPT N-values are reasonable.  Based on the 
staff’s confirmatory settlement calculation described above, the staff further determined that it is 
acceptable to use the settlement calculated by the applicant for design and analysis.  
Additionally, the staff noted that the engineering parameters in the applicant’s report of 
geotechnical exploration were revised correspondingly to the depth of 600 feet.  Accordingly, 
the staff finds that the constrained modulus values as shown in Table NP-2.6-3-2 in the 
applicant’s response are acceptable for settlement evaluation. 
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 Stability of Subsurface Materials and Foundations 

The stability of the subsurface materials and foundations is safety significant.  The staff noted 
that SAR Figure 7-30, “Soil Characterization at Depth,” presents the soil characterization by 
depth and estimated the depth to the red beds (clay) to be 40 to 85 feet (12 to 26 meters).  The 
staff reviewed the settlement evaluation to determine the stability of the subsurface materials 
but did not find a discussion concerning the evaluation of consolidation and secondary 
compression settlement, which is a typical geotechnical behavior for clay material.  Therefore, 
the staff asked the applicant to provide a settlement evaluation for consolidation and secondary 
compression. 

In its response dated May 18, 2020, the applicant stated that Appendix H to the applicant’s 
revised report of geotechnical exploration provides the settlement evaluation in accordance with 
a soil stratigraphic column to 600 feet (180 meters), along with the necessary engineering 
parameters.  The applicant clarified that clay was not encountered in the borings at the WCS 
CISF site.  The applicant further clarified that the clay/claystone was referenced as part of the 
Dockum Group at depths ranging from 230 to 275 feet (70 to 84 meters) and 300 to 600 feet 
(90 to 180 meters).  The applicant concluded that secondary compression was not needed for 
the analysis because constrained modulus values for these clay/claystone layers are as high as 
very hard rock. 

The staff review the response.  The staff checked Appendix A to the report of geotechnical 
exploration and confirmed that the boring logs indicate no cohesive soils.  The staff also 
checked the maximum strains by layer with the highest loaded case as shown in 
Table P-2.6-3-3 in the applicant’s response and noticed that the strains for depths of 230 to 
600 feet (70 to 180 meters) are very small, on the order of 1x10-6 to 1x10-7.  Based on the 
measurements of shear wave velocity, the staff agreed that these layers between 230 and 
600 feet deep are rock, not clay.  The staff further agreed that the strain-adjusted modulus 
values for these claystone layers are very high and concluded that the corresponding 
deformation can be ignored under the very low strains at the depth of 230 feet and below.  
Therefore, the staff concludes that secondary compression due to cohesive soil is not a concern 
at the site.  In addition, because no consistent permanent water table is observed in the 
extensive geotechnical exploration of the areas, and most of the subsurface beneath the CISF 
site consists of unsaturated moisture-deficient materials, the staff further concludes that 
consolidation is negligible at the site.  

The staff also reviewed Appendix H to the revised report of geotechnical exploration.  The staff 
noted that the settlement analyses were performed using Settle3.  The staff also noted that the 
stress computation method applied in this analysis was Westergaard Solution, which is widely 
used in settlement evaluations for considering multiple soil layers.  The staff further noted that 
the settlement analysis considered different loading conditions by including a series of four pad 
loading conditions and exploring the effects of adjacent pads on total and differential settlement.  
Therefore, the staff considers the applicant’s settlement evaluation to be proper and adequate.  
The staff noted that the material composition and thicknesses of the subsurface layers at the 
site vary throughout the WCS CISF.  It was not clear to the staff whether the applicant 
considered the presence of subsurface water in its analyses of the settlement of the pad.  SAR 
Section 2.6 and Section 7.5, “Cask Handling Building,” described the near-surface sediments at 
the site as dry; however, saturated horizons were found with boreholes on the northeast side of 
the site and immediately to the south of the site.  In addition, based on staff expertise in the 
semiarid environments of the western United States, saturation near the pad site may vary with 
time and space at the site, thus suggesting the geotechnical properties may also vary with 
space and time.  Infiltration is highly likely episodic, both on a precipitation-event basis and on 
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an annual average basis.  Hence, recharge is likely transient and may also be localized by the 
nature of the caliche and the interspersed layering of sand and gravel.  Lateral flow, likely 
channelized, in the subsurface may occur due to the variations in lithology, such as the 
nonuniform occurrence of caliche layers.  In addition, compression of soil by the pad may alter 
ambient channelized transient flow pathways.  The combination of these factors may lead to 
variations in saturations at localized portions of the pad, which may lead to changes in the 
material properties that affect settlement.  Accordingly, the staff asked the applicant to provide 
an evaluation of long-term differential settlement of the pad considering the effect of temporal 
and spatial variations in subsurface water saturation. 

In its response dated June 28, 2019, the applicant provided detailed information on the 
subsurface material and water level to indicate that differential settlement due to spatial 
variation in subsurface water saturation will not likely occur.  

The staff reviewed the response, focusing on the material descriptions and physical properties 
of the subsurface units to determine whether long-term differential settlement due to spatial 
variation of groundwater saturation is unlikely to occur, as claimed by the applicant  The staff 
concludes that the applicant provided sufficient information to clarify the composition and 
physical properties of the subsurface layers at the site, and to describe most of the subsurface 
as unsaturated moisture-deficient materials beneath the WCS CISF site.  Because the shallow 
subsurface consists of sands, gravels, and caliche (0 to 100 feet [30 meters] bgs), and these 
are underlain by the claystones of the Dockum Group, the subsurface water saturation is not a 
potential concern.  Accordingly, the staff concludes that long-term differential settlement is not a 
concern for WCS CISF Phase 1 foundations. 

The settlement calculation needs to consider additional stresses due to the foundation load up 
to the influence depth of the settlement.  SAR Section 7.6.2.5, “Calculations,” presents a 
calculation of elastic settlements based on the theory of elasticity.  The staff noted that the 
calculation assumed the stratum depth causing settlement to be 37 feet (11 meters) below the 
concrete pad.  The SAR referenced Bowles (1996) for using a weighted average elastic 
modulus for elastic settlement evaluation.  However, the staff noted that Bowles (1996) 
recommends that the depth used for evaluation should be either five times the width of the 
foundation or the depth where a hard stratum is encountered.  A hard layer is defined as 
10 times the static elastic modulus of the adjacent upper layer.  Because the influence depth is 
important to the settlement evaluation as it relates to the stability of subsurface materials, which 
is safety significant, the staff asked applicant to justify the adequacy of the selected depth of 
37 feet for evaluating settlement at the WCS CISF site. 

In its response dated May 18, 2020, the applicant stated that the initial settlement analysis in 
SAR Section 7.6.2.5 was based on the assumption that any materials that could not be augered 
through were incompressible.  The applicant further stated that since historical data from past 
geotechnical explorations, well installation logs, and shear wave studies at the property have 
been supplemented into the applicant’s report of geotechnical exploration, the settlement 
analysis was extended to a depth of 600 feet (180 meters). 

As discussed above, the staff concluded that the method of combining the data from site 
investigations with the available historical data for the site is justifiable.  Additionally, the staff 
noted that below the Dockum Claystone layer at a depth of 600 feet (180 meters) is the Trujillo 
Sandstone Layer, with measured shear wave velocities ranging between 4,000 to 5,000 feet per 
second (1,200 to 1,500 meters per second), which is categorized as rock to hard rock and 
considered incompressible under very small strain levels on the order of 1x10-7 and below.  
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Therefore, the staff concludes that a depth extended to 600 feet is adequate for evaluating 
settlement at the site.   

The staff noted that a subgrade modulus of 150 pounds per cubic inch (pci) was initially 
recommended in Section 4.3.2, “Mat Foundations (Storage Building),” of Attachment E to 
Revision 2 of the SAR.  The staff also noted that this modulus is assigned to the GTSTRUDL 
model used for the structural analysis that calculated a maximum elastic vertical foundation 
displacement of 0.125408 inch (3 millimeters), as presented in SAR Section 7.6.1.8, “Concrete 
Pad Capacity.”  This estimated settlement is significantly less than that estimated by other 
methods.  For example, even with likely inflated SPT N-values due to caliche, the applicant’s 
settlement estimation by the FHWA empirical method based on SPT is still more than 10 times 
the estimated settlement from the GTSTRUDL model, which suggests that the assumed 
subgrade reaction modulus may be overestimated.  Additionally, it appears that the settlement 
analyses are only from a single pad, not from multiple adjacent pads as shown in SAR Figure 1-
6, “WCS CISF Storage Pad Layout.”  Also, the staff noted that the construction sequence of the 
pads is not considered in the total and differential settlement evaluations.  Because the modulus 
of subgrade is an important safety parameter for the structural analyses, and the layout and 
construction sequence are important for the settlement evaluation performed to assess the 
stability of the site, the staff asked applicant to justify the geotechnical engineering basis for 
determining a subgrade modulus of 150 pci and provide the total and differential settlement 
evaluations influenced by the layout and construction sequence, given that the proposed 
storage facility area is about 350 feet by 800 feet (107 meters by 244 meters), as shown in SAR 
Figure 1-6. 

In its response dated May 18, 2020, the applicant detailed the iterative process for developing 
the subgrade modulus.  The applicant adjusted the subgrade modulus through the iterative 
process, considering pressure distribution on the mat and different loading configurations in 
order to obtain realistic deflections.  The applicant continued this iterative process until the 
models converged.  After completing the iterative process, the applicant used the resulting 
stress distributions in conjunction with the multiple storage pad layout to perform additional 
settlement models.  The applicant calculated settlement and differential settlement depending 
on the construction and loading sequence of the pads.  The applicant stated that Appendix H to 
the revised report of geotechnical exploration contains the resulting settlement analysis. 

The staff reviewed the response, as well as Appendix H to the revised report of geotechnical 
exploration.  The staff noted that the subgrade modulus was adjusted for wider loads on a mat 
foundation to reflect realistic pressure distributions and therefore to build appropriate 
relationships between stress and deflection.  The staff also noted the iterative process was 
considered to achieve convergence when calculated soil modulus values and displacements did 
not change more than 10 percent between consecutive iterations, which conforms to common 
engineering practice.  The staff further noted that the analysis of the modulus of subgrade 
reactions was performed on a single pad under the conditions of fully loaded, one-quarter 
loaded, half loaded, and three-quarters loaded to replicate possible loading configurations.  
Accordingly, the staff concludes that the method, procedure, and calculation for subgrade 
modulus described in Appendix H to the revised report of geotechnical exploration are proper 
and adequate.  Additionally, because the layout of multiple pads and the sequence of 
construction and loading were considered, the staff decided that the applicant’s settlement and 
differential settlement evaluations are reasonable.  
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 Liquefaction Potential 

In SAR Section 7.6.2, “Soil Liquefaction and VCC [Vertical Concrete Cask] Storage Pad 
Settlement,” the applicant described its liquefaction potential evaluation.  The applicant based 
its evaluation on NRC RG 1.198, “Procedures and Criteria for Assessing Seismic Soil 
Liquefaction at Nuclear Power Plant Sites.”  The applicant stated that a thin layer of topsoil and 
cover sands at the surface at the WCS CISF will be excavated and replaced with compacted 
dense graded aggregate.  The applicant indicated that groundwater was not encountered within 
the explored depths.  However, the applicant performed a liquefaction potential calculation 
considering the possibility of the site soils becoming fully saturated.    

In its review of SAR Section 7.6.2, the staff evaluated the applicant’s description of liquefaction 
potential, including and SPT-based liquefaction analyses of the WCS CIFS site.  The staff 
focused its review on the input parameters, assumptions, and processes used in the SPT 
empirical methodology.  The staff reviewed the calculation package in Appendix F to 
Attachment E to Chapter 2 of the SAR.  The applicant used the procedure described by Youd 
(2001), which evaluates soils strength against liquefaction based on SPT blowcount values and 
the induced cyclic stresses based on earthquake PGA and magnitude values.  The staff noted 
that the applicant used several assumptions for its liquefaction potential calculation including:  
60 percent for hammer energy correction purposes, the dense graded aggregate to be used for 
replacing excavated soils is not liquefaction susceptible, a fines content of 35 percent, the 
groundwater to be at the ground surface, and a total unit weight of 125 pcf.  The applicant 
calculated the corrected mean minus one standard deviation SPT N-values (N1_60) and deemed 
that further calculations were unnecessary based on Youd (2001) in which soils with a fines 
content of 35 percent and exhibiting a corrected blow count of about 21 or greater are not 
susceptible to liquefaction.    

The staff reviewed SAR Figure 2-10, “OAG groundwater elevation near the proposed WCS 
CISF” and noted an isolated saturated area within the WCS CISF site.  In addition, the applicant 
presented data on sixteen wells on the site with only three having completely dry conditions.  
Therefore, the staff believes that the applicant assumption of a fully saturated condition is 
appropriate for the evaluation.  The staff reviewed the applicant’s SPT data and the laboratory 
test results.  The staff reviewed Appendix B of the report of geotechnical exploration 
(Attachment E to Chapter 2 of the SAR) which provides the soil data summary of the site for 
each boring.  The staff found limited data available for fine contents.  The applicant presented 
test results for nine out of 128 possible test samples.  Of the nine sample test results, three 
samples represented depths from 8 to 14.2 feet (2.4 to 4.3 meters), and they all contained less 
than 35 percent fines.  Another four out of the nine results are from the first 4 feet (1.22 meters), 
which will be excavated and replaced by the applicant.  The staff reviewed the boring logs for 
the study of the WCS CISF site area that included the CISF-Phase I, the Transfer Building, and 
the Administration Building.  The staff noted that the applicant performed 18 borings and 
encountered auger refusal conditions in four borings at depths ranging from 37 to 45 feet (11.3 
to 13.7 meters) bgs.  The staff noted that the applicant described all stratums encountered in 
the test borings as silty sands, with some stratums containing caliche and some containing 
traces of caliche.  SAR Section 2.6.4 states, “The standard penetration resistance values have 
likely to be inflated due to the caliche.”  The applicant used the SPT N-values to evaluate and 
characterize the site-specific layered soil condition such as liquefaction potential.   

The staff reviewed Lehman T and Rainwater K. (2000), “Geology of the WCS,” which discussed 
a subsurface investigation in Andrews County, Texas.  The report included borings with a 
measured water table at 55 feet (17 meters) bgs or deeper.  The staff acknowledges that no 
water table was found by the applicant in its subsurface investigation.  The staff performed a 
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confirmatory analysis and calculated the factors of safety for the liquefaction potential based on 
the phase one study of the WCS CISF site.  The staff calculated all liquefaction factors of safety 
using the experimental data from 18 borings performed by the applicant in its subsurface 
investigation and assuming saturated soil conditions.  In its independent calculation, the staff 
considered the uncertainties of the applicant laboratory and insitu test results.  The staff 
performed liquefaction sensitivity calculations using lower values for fine contents and blow 
counts.  The staff used the applicant’s experimental values minus one standard deviation.  
Although the staff used lower values, the staff found that the phase one subsurface materials of 
the WCS CIFS are not likely to liquefy.  The staff found that all factors of safety where 
significantly higher than 1.4 and would suffer minor cyclic pore pressure generation in 
accordance to RG 1.198.  In addition, the staff acknowledges that the applicant will excavate 
and replace the upper 4 feet (1.22 meters) of soil with compacted dense grade aggregate which 
will increase liquefaction resistance.    

Based on the review of SAR Section 7.6.2 and the staff confirmatory analysis, the staff concurs 
with the applicant’s conclusion that the subsurface materials for WCS CISF phase one are not 
likely to liquefy. 

 NRC Staff Conclusions Regarding the Stability of Subsurface Materials 

The staff has reviewed SAR Section 2.6.4 and the associated information from other SAR 
sections.  The staff also reviewed the applicant’s responses to the staff’s RAIs.  Based on the 
staff’s review of the submitted information and confirmatory settlement calculations and 
liquefaction analysis discussed in the preceding sections, the staff concludes that the 
information presented by the applicant is adequate for use in other sections of the SAR to 
develop the design bases of the facility, perform additional safety analysis, and demonstrate 
compliance with the regulatory requirements in 10 CFR 72.103(f)(1)(c) and 
10 CFR 72.103(2)(iv). 

 Slope Stability 

SAR Section 2.6.5, “Slope Stability,” provides general information on the slope stability of the 
site.  The applicant indicated that the WCS CISF site and the surrounding area are nearly flat.  
The applicant stated that the geologic strata are well consolidated, and surface soils have low 
moisture content.  The applicant indicated that no surface water is present except during 
infrequent rainstorms.   

The staff noted that the applicant provided limited information in SAR Section 2.6.5.  In order to 
determine compliance with 10 CFR 72.103(f)(1) and 10 CFR 72.103(f)(2)(iv), the staff requested 
additional information about the presence of water resources in the site vicinity along with a 
description of their location, such as dams or natural or man-made ponds, and how the stability 
of their embankments might affect the site.  In addition, SAR Section 2.7, “Summary of Site 
Conditions Affecting Construction and Operating Requirements,” states, “There are no slopes, 
natural or manmade, close enough to the proposed WCS CISF facilities that their failure would 
adversely affect these facilities.”  The staff asked the applicant to define the words “close 
enough” relative to the WCS CISF facilities and to justify why the failure of these slopes would 
not adversely affect WCS CIFS facilities for Phase 1 or for the total area of the proposed site, 
whichever applies. 

In its response dated June 28, 2019, the applicant described the ponds and basins caused by 
depressions, and spring and drainage features near the WCS CISF.  The applicant also 
provided information on five man-made ponds on the WCS property in the site vicinity used for 
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sedimentation control and evaporation, and a series of man-made ponds to the southwest in 
New Mexico used for oil field waste disposal operations.  The applicant further described two 
significant soil material stockpiled embankments that are created from the construction of 
existing WCS landfills in the general area of the WCS CISF.   

The staff reviewed the response to the RAI.  The staff noticed that the ponds and basins caused 
by depressions, and spring and drainage features near the WCS CISF, do not have 
embankments, and these nonindustrial water resources are ephemeral and precluded from 
impacting the WCS CISF due to inherent topography.  Based on the information on the 
elevations of man-made ponds in the site vicinity and in New Mexico, the staff noted that the 
lowest ground elevation of any WCS CISF structure is over 34 feet (10 meters) higher than any 
of the WCS pond embankment elevations, and over 13 feet (4.0 meters) higher than any 
elevations of the overflow points for the ponds from the oil industry.  Therefore, the staff 
concludes that the stability of the embankments of man-made ponds does not affect the site.  
The staff further noted that the applicant provided detailed information for two stockpiles, 
including their locations, side slopes, and slope height, and demonstrated that any potential 
lateral spreads from two stockpiles are far short of having any impact on the WCS CISF.  
Accordingly, the staff concludes that no slopes, natural or man made, are close enough to the 
proposed WCS CISF facilities that their failure would adversely affect these facilities. 

The staff finds the above information acceptable because the slope stability of the site is well 
described and documented.  The information is acceptable for use in other sections of the SAR 
to develop the design bases of the CISF facility, perform additional safety analysis, and 
demonstrate compliance with the regulatory requirements in 10 CFR 72.103(f)(1) and 
10 CFR 72.103(f)(2)(iv) with respect to this issue. 

2.4 Evaluation Findings 

Based on its review of the information in the application, the staff finds the following: 

 The application provides an acceptable description and safety assessment of the site on 
which the ISFSI is to be located, in accordance with 10 CFR 72.24(a). 

 The proposed site complies with the criteria of 10 CFR Part 72, Subpart E, “Siting 
Evaluation Factors,” as required by 10 CFR 72.40(a)(2). 
 

 The analyses of off-normal and accident events and conditions show that the design of 
the CISF will acceptably meet the requirements without endangering public health and 
safety, in compliance with the overall requirements of 10 CFR 72.122. 
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16 ACCIDENT ANALYSIS 
In Chapter 12, “Accident Analysis,” of the safety analysis report (SAR), Interim Storage Partners 
LLC (the applicant) described its engineering analyses to qualify the storage and transportation 
systems received at the proposed WCS Consolidated Interim Storage Facility (CISF) for 
off-normal operating conditions and for a range of credible and hypothetical accident conditions.  
Consistent with the guidance in Regulatory Guide (RG) 3.48, “Standard Format and Content for 
the Safety Analysis Report for an Independent Spent Fuel Storage Installation or Monitored 
Retrievable Storage Installation (Dry Storage),” Revision 1, issued August 1989, the applicant 
used the design events identified by the American National Standards Institute (ANSI) and the 
American Nuclear Society (ANS) in ANSI/ANS 57.9-1984, “Design Criteria for an Independent 
Spent Fuel Storage Installation (Dry Storage Type),” to form the basis for the accident analyses 
for the WCS CISF storage and transportation systems. 

16.1 Scope of Review 

The U.S. Nuclear Regulatory Commission (NRC) staff reviewed and evaluated the accident 
analysis of the proposed facility discussed in Chapter 12 of Revision 5 of the SAR, dated 
April 12, 2021, documents cited in or attached to the SAR, and the applicant’s responses to the 
staff’s requests for additional and supplemental information.  In SAR Section 1.1, “Introduction,” 
the applicant stated that the WCS CISF will store spent nuclear fuel (SNF) in cask systems that 
the NRC has previously approved.  The applicant described its analysis of off-normal and 
accident conditions for the approved storage systems in SAR Chapter 12 and the cask 
design-specific appendices to the SAR.  The applicant referenced the associated systems’ 
storage final safety analysis reports (FSARs) and transportation system SARs; these provide 
design-basis information about radiological hazards for the individual systems to be used at the 
WCS CISF. 

16.2 Regulatory Requirements 

The regulatory requirements relevant to accident analysis for the proposed WCS CISF appear 
in the following sections of Title 10 of the Code of Federal Regulations (10 CFR): 

 10 CFR 72.24, “Contents of application:  Technical information” 
 10 CFR 72.90, “General considerations” 
 10 CFR 72.92, “Design basis external natural events” 
 10 CFR 72.94, “Design basis external man-induced events” 
 10 CFR 72.104, “Criteria for radioactive materials in effluents and direct radiation from 

an ISFSI or MRS” 
 10 CFR 72.106, “Controlled area of an ISFSI or MRS” 
 10 CFR 72.122, “Overall requirements” 
 10 CFR 72.124, “Criteria for nuclear criticality safety” 
 10 CFR 72.126, “Criteria for radiological protection” 
 10 CFR 72.128, “Criteria for spent fuel, high-level radioactive waste, reactor-related 

Greater than Class C waste, and other radioactive waste storage and handling” 
 

These requirements ensure that an applicant identifies and evaluates the hazards for off-normal 
and accident or design-basis events involving systems, structures, and components (SSCs) that 
are important to safety (ITS). 
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16.3 Staff Review and Analysis 

The NRC staff evaluated the applicant’s analysis of off-normal events and postulated accident 
events for the WCS CISF by reviewing the information in the SAR.  The staff reviewed this 
information to establish whether the WCS CISF system designs satisfy the applicable 
operational and safety requirements. 

The applicant stated that the FSARs for the referenced storage systems identify design-basis 
events that are classified as either normal, off-normal, or accidents for each approved system.  
The applicant described normal, off-normal, and accident conditions in SAR Section 1.4.3.2, 
“Safety Analysis Methodology,” as follows: 

 Normal events include such operations as transportation package receipt, inspection,
transfer of the canisters to the storage overpack, and storage at the WCS CISF until
ready to be transported off site.

 Off-normal events are those events that are expected to occur with moderate frequency
during transfer and storage operations.

 Accident conditions are those events that occur infrequently and could reasonably be
expected to occur during the lifetime of the WCS CISF.  These events include
low-probability design-basis accidents, which establish a conservative design basis for
ITS SSCs.  These events include natural phenomena such as earthquakes and
tornadoes, and human-made events such as cask drop.

Off-Normal Events

In SAR Section 12.1, “Off-Normal Events,” the applicant provided information about off-normal 
events for the NUHOMS® and NAC storage systems.   

NUHOMS Systems 

For the NUHOMS systems to be used at the WCS CISF, the applicant stated that off-normal 
events could occur during cask handling, transfer vehicle moving, canister transfer, and other 
operational events.  The applicant stated that two off-normal events bound the range of 
off-normal conditions:  (1) a jammed canister during loading or unloading from the horizontal 
storage module (HSM), and (2) the extreme ambient temperatures in SAR Table 1-2, “Summary 
of WCS CISF Principal Design Criteria.”  The applicant stated that these events envelop the 
range of expected off-normal structural loads and temperatures acting on the canister, transfer 
cask, and HSM.  For the NUHOMS systems, the applicant stated that it considered the following 
to be off-normal conditions: 

 off-normal transfer loads
 extreme temperatures
 postulated release of radionuclides

In SAR Appendices A through D, Sections A.12.1, B.12.1, C.12.1, and D12.1, each entitled, 
“Off-Normal Operations,” respectively, the applicant discussed the postulated causes and 
analyses of effects and consequences for off-normal conditions for the NUHOMS systems that 
the applicant plans to use at the WCS CISF.  The applicant’s discussions identified the FSAR 
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for each corresponding storage system that the applicant incorporated by reference in SAR 
Section 1.6. 

For the off-normal transfer loads condition for the NUHOMS systems, the applicant referenced 
specific sections of the FSAR for each NUHOMS system for the causes of, detection of, 
evaluation of, and corrective actions for this condition. 

For the extreme temperature off-normal condition for the NUHOMS systems, the applicant 
referenced specific sections of the FSAR for each NUHOMS system for the causes of, detection 
of, evaluation of, and corrective actions for this condition.  In SAR Appendices A through D, 
Sections A.8.4, B.8.4, C.8.4, and D.8.4, respectively, the applicant referenced analyses that 
concluded that the WCS CISF extreme temperature conditions were enveloped by the 
conditions analyzed in the system-specific FSARs incorporated by reference. 

For the postulated release of radionuclides off-normal condition, the applicant stated in SAR 
Section 11.1 that, except for the NUHOMS-MP187 fuel only-, fuel/control component-, and 
“failed” fuel-dry shielded canisters (DSCs), all of the canisters to be stored at the WCS CISF are 
designed to be leak tight under all normal, off-normal, and accident conditions.  Additionally, the 
applicant’s proposed Technical Specification 2.1, “Functional and Operating Limits,” limits the 
canisters received at the WCS CISF to those that were loaded and stored in accordance with 
the listed Site Specific and General Licenses that correspond to the FSARs incorporated by 
reference into the SAR.  Therefore, the confinement of the SNF or GTCC waste is maintained 
under all conditions. 

For the NUHOMS-MP187 system, the applicant provided an analysis in SAR Section A.11 
showing that, using a conservative assumption of 10-percent failed fuel, calculated doses at the 
facility boundary were less than 1 percent of the applicable regulatory limits in 
10 CFR 72.104(a).  SAR Table A.11-8 presents the results of the applicant’s analysis.  The 
staff’s review of this analysis appears in SER Section 9.3.2.2.  For the NUHOMS Standardized 
Advanced, Standardized 61BT, and 61BTH Type 1 systems, the applicant stated that the 
canisters are designed, fabricated, and tested to be leak-tight; therefore, there is no possibility 
for release of radionuclides from the canister under normal, off-normal, and accident conditions. 

The staff found the applicant’s evaluation of the off-normal conditions involving the NUHOMS 
systems acceptable because the applicant relied on analyses previously accepted by the NRC 
for these systems, and those analyses apply to or bound the off-normal conditions of the WCS 
CISF.   Specifically, the staff found that the off-normal transfer loads condition and the 
postulated release of radionuclides off-normal condition apply to the WCS CISF and the 
applicant incorporated by reference the FSARs that previously analyzed those conditions.  
Additionally, for the extreme temperature off-normal condition, the staff found that the 
site-specific off-normal extreme temperatures are enveloped by the conditions analyzed in the 
system-specific FSARs incorporated by reference. 

NAC Systems 

For the NAC-MPC System and NAC-UMS Storage System, the applicant stated in SAR 
Appendices E and F, Sections E.12.1.1, E.12.2.1, and F.12.1.1, that it considered the off-normal 
conditions at the WCS CISF to include the following: 

 blockage of half the storage cask air inlets
 canister off-normal handling load
 failure of instrumentation
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 severe environmental conditions (shown in SAR Table 1-2) 
 small release of radioactive particulate from the canister exterior 

 
For the NAC MAGNASTOR® storage system, the applicant stated in SAR Appendix G, 
Section G.12.1.1, that it considered the off-normal conditions listed above and the following 
additional off-normal conditions at the WCS CISF: 

 crane failure during loaded transfer cask movements 
 crane/hoist failure during transfer of a transportable storage canister (TSC) to a vertical 

concrete cask (VCC) 
 

In SAR Appendices E, F, and G, Sections E.12.1.1, E.12.2.1, F.12.1.1, and G.12.1.1, the 
applicant identified the FSAR of each corresponding storage system that the applicant 
incorporated by reference in SAR Section 1.6, including all NAC systems that the applicant 
plans to use at the WCS CISF, and the FSAR’s discussion of the postulated causes and 
analyses of effects and consequences for off-normal conditions. 

For the Yankee Rowe and Connecticut Yankee configurations of the NAC-MPC System, SAR 
Section E.12.1.1 references Sections 11.1.1 through 11.1.5 of the NAC-MPC FSAR, 
incorporated by reference, to address the five off-normal conditions indicated above.  For the 
La Crosse configuration of the NAC-MPC System (NAC-LACBWR), SAR Section E.12.2.1 
references NAC-MPC FSAR Sections 11.A.1.1 through 11.A.1.5, which the applicant 
incorporated by reference to address the five off-normal conditions indicated above.  The 
conditions discussed in the referenced FSAR apply to the WCS CISF, including the severe 
environmental conditions.  SAR Table E.3-1, “Summary of WCS CISF Principal Design Criteria,” 
compares the off-normal temperature conditions analyzed in the FSAR and incorporated by 
reference with the off-normal temperature conditions of the WCS CISF and shows that the 
previously analyzed temperature conditions bound the off-normal conditions of the WCS CISF. 

For the NAC-UMS Storage System, SAR Section F.12.1.1 references Sections 11.1.1 through 
11.1.5 of the NAC-UMS FSAR, which the applicant incorporated by reference to address the 
five off-normal conditions indicated above as they apply to Maine Yankee SNF stored in the 
NAC-UMS system.  The conditions discussed in the referenced FSAR apply to the WCS CISF, 
including the severe environmental conditions.  SAR Table F.3-1, “Summary of WCS CISF 
Principal Design Criteria,” compares the off-normal temperature conditions analyzed in the 
NAC-UMS FSAR that is incorporated by reference with the off-normal temperature conditions of 
the WCS CISF and shows that the previously analyzed temperature conditions bound the 
off-normal conditions of the WCS CISF. 

For the NAC MAGNASTOR storage system, SAR Appendix G, Section G.12.1.1, references 
Sections 12.1.1 through 12.1.7 of the NAC MAGNASTOR FSAR, which the applicant 
incorporated by reference to address the seven off-normal conditions indicated above.  The 
conditions discussed in the referenced FSAR apply to the WCS CISF, including the severe 
environmental conditions.  Table G.3-1, “Summary of WCS CISF Principal Design Criteria,” 
compares the off-normal temperature conditions analyzed in the NAC MAGNASTOR FSAR that 
is incorporated by reference with the off-normal conditions of the WCS CISF and shows that the 
previously analyzed temperature conditions bound the off-normal conditions of the WCS CISF. 

The staff found the applicant’s evaluation of off-normal conditions involving the NAC systems 
acceptable because the applicant relied on analyses previously accepted by the NRC for these 
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systems, the applicant incorporated by reference those analyses, and those analyses apply to 
or bound the off-normal conditions of the WCS CISF. 

 Greater-than-Class C Waste Canisters 

The applicant discussed off-normal operations for greater-than-Class C (GTCC) waste canisters 
in SAR Appendix H, Section H.8.1, “Normal and Off-Normal Operations.”  The applicant stated 
that GTCC waste canisters are comparable to SNF canisters in the thickness of canister shells 
and cover plates, the material chemical and physical properties, and the thickness of canister 
shell welds.  The applicant stated that the GTCC waste canisters have insignificant heat load, 
with internal pressures not significantly greater than backfill pressures.  Therefore, the material 
temperatures are only slightly greater than ambient, the temperature variations at any point in 
the shells are approximately equal to the variation in ambient temperature, and these small 
temperature cycles do not result in damage to or failure of the various GTCC waste canister 
shell assemblies.  The staff found the applicant’s evaluation of off-normal conditions for the 
GTCC waste canisters acceptable because the off-normal conditions for the canisters 
containing SNF envelop the corresponding conditions for the GTCC waste canisters. . 

 Off-Normal Events Summary 

For the reasons stated above, the applicant’s identification and assessment of off-normal events 
meets the requirements of 10 CFR 72.122 to protect public health and safety, 10 CFR 72.124 to 
maintain SNF in a subcritical condition, 10 CFR 72.126 for radiological protection, and 10 CFR 
72.128 for SNF and GTCC waste handling, storage, and retrievability. 

 Accidents 

The applicant stated in SAR Section 12.2, “Accidents,” that the following postulated accident 
conditions are addressed, as applicable to each system in the WCS CISF SAR appendices: 

 adiabatic heatup/blockage of air inlets/outlets (also see SAR Section 12.2.3, “Adiabatic 
Heat Up/Blockage of Air Inlets/Outlets”) 

 drop accidents 
 earthquakes 
 lightning 
 fire/explosion 
 flood 
 tornado wind and missiles 
 tip-over/overturning (NAC vertical systems) 

 
The applicant provided details of the accident analyses in SAR Appendices A through G, in 
Section 12, “Accident Analysis,” of each appendix for the SNF storage systems and 
Section H.8, “Analysis of Design,” of SAR Appendix H for the GTCC systems.  For each SNF 
storage system FSAR incorporated by reference, the applicant compared the WCS CISF design 
criteria to the storage system design criteria in SAR Appendices A through G, Tables A.3-1, 
B.3-1, C.3-1, D.3-1, E.3-1, F.3-1, and G.3-1, each titled, “Summary of WCS CISF Principal 
Design Criteria.”  In SAR Section H.3, the applicant clarified that (1) the structural design criteria 
for the GTCC storage systems proposed for use at the WCS CISF are the same as the 
structural design criteria used for the storage systems listed in WCS CISF SAR Table 1-1, 
“Storage Systems at the WCS CISF,” and (2) the results of the accident analyses for the 
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storage systems, which include drop accidents, floods, lightning, tornadoes and wind missiles, 
and tip-over, bound the results for the same accidents involving the GTCC storage systems. 

For the NAC SNF storage systems, the applicant provided tip-over analyses for these systems 
in SAR Appendices E, F, and G, Sections E.12.1.3, E.12.2.3, F.12.1.3 and G.12.1.3, “Concrete 
Cask Non-Mechanistic Tip-Over Analysis.” 

 Cask Tip-Over 

The applicant considered tip-over of the NAC concrete casks a non-mechanistic, hypothetical 
accident condition.  The applicant stated that existing postulated design-basis accidents do not 
result in the tip-over of the concrete casks.  For each NAC cask system, the applicant 
referenced a bounding cask evaluation appearing in the corresponding NRC-approved FSAR 
for the cask system in order to demonstrate that the storage cask system does not suffer 
significant adverse consequences due to this event because the concrete cask, TSC, and 
basket maintain design-basis shielding, geometry control of contents, and content confinement 
performance requirements.  The applicant incorporated by reference these FSARs. 

In SAR Appendices E, F, and G, Sections E.12.1.3, E.12.2.3, F.12.1.3 and G.12.1.3, the 
applicant described site-specific tip-over analyses of the Yankee MPC and Connecticut Yankee 
MPC configurations of the NAC-MPC System, and the NAC-LACBWR, NAC-UMS, and 
MAGNASTOR cask systems, respectively, considering the WCS CISF site-specific soil 
properties and concrete pads and relevant design attributes of individual casks.  The objective 
of those tip-over analyses was to confirm that the maximum amplified accelerations of the top of 
the basket and the canister for the five systems at the WCS CISF are bounded by the 
accelerations used in the structural evaluations of the five systems as original licensing bases. 

The staff evaluated the applicant’s site-specific tip-over analyses for the five systems in 
Sections 5.3.1.4.4 through 5.3.1.4.6 of this SER.  The staff noted that the applicant used an 
LS-DYNA finite element analysis to perform tip-over analysis by following the common modeling 
approach in the individual FSARs for the design-basis analysis, with the exception that the 
cask- and site-specific pad design features and soil properties are taken into account.  For the 
five systems analyzed, the applicant noted that the design-basis accelerations used in qualifying 
the basket and canister evaluations in the individual FSARs bound those for the casks deployed 
at the WCS CISF site.  The staff verified the applicant’s evaluation.  The staff finds the 
applicant’s assessment acceptable that (1) the previous analyses of canister and basket 
evaluations are bounding and (2) no further cask tip-over evaluations are required for the WCS 
CISF. 

 Cask Drop 

The application incorporates by reference the following NRC-approved SNF storage cask 
system FSARs:  NUHOMS-MP187 System discussed in the Rancho Seco ISFSI FSAR, 
Standardized Advanced NUHOMS Storage System, Standardized NUHOMS Storage System, 
NAC-MPC System, NAC-UMS Storage System, and NAC MAGNASTOR storage system.  The 
respective FSARs for each system addressed the cask-drop accident. 

In SAR Appendix A, Section A.12.2, “Postulated Accident,” the applicant discussed an accident 
analysis of the NUHOMS MP187 cask in the transfer configuration.  The applicant incorporated 
by reference the evaluation of the structural, thermal, and radiological consequences and the 
recovery measures required to mitigate the effects of a drop accident which appear in 
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Section 8.2.1.3, “Analysis of Effects and Consequences,” of Volume I of the Rancho Seco 
independent spent fuel storage installation (ISFSI) FSAR. 

In SAR Appendix B, Section B.12.2, “Postulated Accident,” the applicant discussed an accident 
analysis of the NUHOMS-MP187 cask in the 24PT1 DSC transfer configuration as described in 
the Standardized Advanced NUHOMS Storage System FSAR, which the applicant incorporated 
by reference.  For the identical NUHOMS-MP187 cask also using the Standardized Advanced 
NUHOMS Storage System, the accident analysis referenced Section 8.2.1.3 “Analysis of Effects 
and Consequences,” of Volume I of the Rancho Seco ISFSI FSAR. 

In SAR Appendix C, Section C.12.2, “Postulated Accident,” the applicant discussed an accident 
analysis of the MP197HB cask in the transfer configuration, referencing the structural and 
thermal consequences for the effect of a drop accident addressed in Section K.11.2.5.2, 
“Accident Analysis,” of the Standardized NUHOMS Storage System FSAR for the canister and 
in SAR Appendix C, Section C.8, “Thermal Evaluation.”  This analysis, which the applicant 
incorporated by reference, demonstrates that the canister remains leak tight and the basket 
maintains its configuration following the drop event. 

In SAR Appendix D, Section D.12.2, “Postulated Accident,” the applicant discussed an accident 
analysis of the MP197HB cask in the transfer configuration for the structural thermal 
consequences for the effects of a drop accident addressed in Section T.11.2.5.2, “Accident 
Analysis,” of the Standardized NUHOMS Storage System FSAR for the canister and in SAR 
Appendix D, Section D.8, “Thermal Evaluation,” for the NUHOMS-MP197HB cask.  This 
analysis, which the applicant incorporated by reference, demonstrates that the canister remains 
leak tight and the basket maintains its configuration following the drop event.  

In SAR Appendix E, Section E.12.1.2, “Accidents,” and Section E.12.2.2, “Accidents,” the 
applicant discussed an accident analysis of the NAC-MPC and NAC-LACBWR casks in the 
transfer configuration.  The applicant incorporated by reference the structural consequences 
evaluated in Sections 11.2.11 and 11.A.2.11, both entitled, “Storage Cask 6-Inch Drop,” of the 
NAC-MPC FSAR, which demonstrate adequate structural performance of the cask undergoing a 
6-inch cask drop accident for the NAC-MPC and NAC-LACBWR cask systems, respectively.

In SAR Appendix F, Section F.12.1.2, “Accidents,” the applicant discussed an accident analysis 
of the NAC-UMS cask in the transfer configuration.  The applicant incorporated by reference the 
structural consequences evaluated in Section 11.2.4, “24-Inch Drop of Vertical Concrete Cask,” 
of the NAC-UMS FSAR, which demonstrate adequate structural performance of the vertical 
concrete cask undergoing a 24-inch cask drop accident for the NAC-UMS cask systems. 

In SAR Appendix G, Section G.12.1.2, “Accidents and Natural Phenomena,” the applicant 
discussed an accident analysis of the NAC MAGNASTOR cask in the transfer configuration.  
The applicant referred to the structural consequences evaluated in Section 12.2.4, “24-Inch 
Drop of the Concrete Cask,” of the NAC MAGNASTOR FSAR, which the applicant incorporated 
by reference and which demonstrates adequate structural performance of the concrete cask 
undergoing a 24-inch cask drop accident for the NAC MAGNASTOR storage system. 

The staff reviewed and verified the information incorporated by reference, discussed above, and 
determined that it was properly evaluated and is applicable to the WCS CISF.  As a result, the 
staff has reasonable assurance to conclude that cask components are structurally adequate for 
the postulated cask-drop accidents. 
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 Flood 

The staff reviewed and evaluated the potential for events due to flooding in SER Section 2.3.4, 
“Surface Hydrology.” 

In SAR Section 2.4.2.2, “Flood Design Considerations,” and Section 3.2.2, “Water Level (Flood) 
Design,” the applicant noted that the WCS CISF is not in a floodplain and is above the probable 
maximum flood elevation.  Because the cask systems deployed on the concrete pads will 
remain dry in the event of a flood, the staff finds the applicant’s assessment acceptable that no 
further flood analysis is required of the cask systems. 

 Fire and Explosions 

The application incorporated by reference the following NRC-approved SNF storage cask 
system FSARs:  NUHOMS-MP187 Cask System discussed in the Rancho Seco ISFSI FSAR, 
Standardized Advanced NUHOMS Storage System, Standardized NUHOMS Storage System, 
NAC-MPC System, NAC-UMS Storage System, and NAC MAGNASTOR storage system.  The 
respective FSARs for each system address a fire accident.  The previous evaluations of each 
system concerning a fire accident continue to be acceptable because the site limits the amount 
of combustible materials to the amounts described in the respective FSARs incorporated by 
reference and therefore the analyzed fires in these FSARs bound the site.  A fire event is 
postulated to occur for the canister transfer system which has not been analyzed in the FSARs, 
as described below. 

SAR Section 12.2.1, “Canister Transfer System Fire Accident,” described the analysis of a fire 
event assuming 50 gallons of flammable liquid, which is the only flammable material in the 
vicinity of the canister transfer system during transfer operations.  This event is specific to the 
WCS CISF site because the transfer casks are located inside a building and have not been 
considered previously in the FSARs for the respective systems incorporated by reference.  The 
applicant’s analysis results showed that none of the allowable temperature limits are exceeded. 

In SAR Section 3.3.6, “Fire and Explosion Protection,” the applicant stated that WCS 
CISF-initiated explosions are not considered credible because no explosive materials are 
present.  The applicant also stated that the effects of externally initiated explosions are bounded 
by the design-basis tornado-generated missile load analysis performed for the authorized 
storage systems. 

Based on its review, the staff finds that the applicant’s analysis for fire and explosions is 
acceptable because the analyses incorporated by reference bound the design criteria of the 
site, except for the postulated fire inside the cask handling building which was analyzed in the 
SAR, and the allowable temperature limits are not exceeded for a fire in the canister transfer 
system. 

 Lightning 

The application incorporated by reference the following NRC-approved SNF storage cask 
system FSARs:  NUHOMS-MP187 System discussed in the Rancho Seco ISFSI FSAR, 
Standardized Advanced NUHOMS Storage System, Standardized NUHOMS Storage System, 
NAC-MPC System, NAC-UMS Storage System, and NAC MAGNASTOR storage system.  
Because the respective FSARs for each system address a lightning accident and the previous 
evaluations continue to be acceptable, the staff finds that further evaluation is not required. 

134.348

919
Appellate Case: 21-9593     Document: 010110689276     Date Filed: 05/26/2022     Page: 176 



 

 
16-9 

 
 

 Earthquakes 

In SAR Section 2.6.2, “Vibratory Ground Motion,” the applicant evaluated site-specific vibratory 
ground motion and selected the ground-surface uniform hazard response spectra with 1 x 10-4 
annual frequency of exceedance having a peak ground acceleration of 0.250g horizontal and 
0.175g vertical.  The site-specific response spectra shown in SAR Table 1-5, “Ground Surface 
DRS,” and Figure 1-5, “10,000-Year Return Period Response Spectra (5% Damped),” are used 
in the soil-structure interaction (SSI) analyses in SAR Section 7.6.1, “Storage Pads for VCCs,” 
and Section 7.6.5, “NUHOMS NITS Storage Pad Design,” to obtain the enveloped acceleration 
spectra at the center of gravity and at the base of the NAC vertical concrete casks and 
NUHOMS HSM, respectively. 

In SER Section 5.3.4.3, “NUHOMS Horizontal Storage Module Storage Pad,” the staff evaluated 
the applicant’s SSI analysis of the NUHOMS HSM storage pad.  The staff finds that the resulting 
enveloping response spectra presented in SAR Appendices A through D, Sections A.7.5, B.7.5, 
C.7.3, and D.7.3, respectively, demonstrate that the enveloping WCS CISF site-specific seismic 
forces remain below their applicable capacities for the structural components of the 
NUHOMS-MP187 cask with the Rancho Seco DSCs, the NUHOMS-MP187 cask and 
Standardized Advanced NUHOMS System, the MP197HB cask and Standardized NUHOMS 
with the 61BT DSC, and the MP197HB cask and Standardized NUHOMS with the 61BTH 
Type 1 DSC, respectively. 

In SAR Appendix A, Section A.12.2.3, “Earthquakes,” the applicant refers to SAR Section A.7.5, 
“Seismic Reconciliation of the MP187 Cask, Canisters, and HSM Model 80,” for a discussion of 
how the site-specific response spectra were used to obtain the enveloped acceleration spectra 
at the HSM center of gravity (CG) and base.  In Section A.7.5, the applicant presents a seismic 
reconciliation evaluation between the site-specific seismic forces and the capacities of the 
NUHOMS-MP187 Cask System components to demonstrate structural performance.  The staff 
reviewed this seismic reconciliation in SER Section 5.3.1.4.1.  The applicant incorporated by 
reference the structural, thermal, and radiological consequences and the recovery measures 
required to mitigate an earthquake addressed in relevant sections of Volume II and Volume III of 
the Rancho Seco ISFSI FSAR. 

In SAR Appendix B, Section B.12.2.3, “Earthquakes,” the applicant refers to SAR Section B.7.5, 
“Seismic Reconciliation of the Advanced NUHOMS 24PT1 DSC and AHSM Storage 
Components and the MP187 Transfer Cask,” for a discussion of how the site-specific response 
spectra were used to obtain the enveloped acceleration spectra at the advanced HSM (AHSM) 
CG and base.  In Section B.7.5, the applicant presents a seismic reconciliation between the 
site-specific seismic forces and the capacities of the NUHOMS-MP187 cask and Standardized 
Advanced NUHOMS System components to demonstrate structural performance.  The staff 
reviewed this seismic reconciliation in SER Section 5.3.1.4.2.  The applicant discussed the 
design-basis earthquake analysis of the NUHOMS-MP187 System and Standardized Advanced 
NUHOMS Storage System by noting that the structural and thermal consequences of an 
earthquake are addressed in Section 11.2.1.2, “Accident Analysis,” of the Standardized 
Advanced NUHOMS Storage System FSAR, which the applicant incorporated by reference.  
The applicant stated that the NUHOMS-MP187 cask, when mounted on the transfer vehicle 
during an earthquake, is subjected to stresses that are bounded by the 80-inch cask-drop 
analysis. 

In SAR Appendix C, Section C.12.2.3, “Earthquakes,” the applicant refers to SAR Section C.7.3, 
“Seismic Reconciliation of the 61BT DSC, HSM Model 102, and MP197HB Cask,” for a 
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discussion of how the site-specific response spectra were used to obtain the enveloped 
acceleration spectra at the HSM CG and base.  In Section C.7.3, the applicant presents a 
seismic reconciliation between the site-specific seismic forces and the capacities of the 
MP197HB cask and Standardized NUHOMS System components to demonstrate structural 
performance.  The staff reviewed this seismic reconciliation in SER Section 5.3.1.4.3.  The 
applicant discussed the design-basis earthquake analysis of the NUHOMS-MP197HB cask and 
Standardized NUHOMS system with the 61BT DSC by noting that the structural and thermal 
consequences of an earthquake are addressed in Sections K.11.2.2.2, 8.2.3.2, and K.3.7 of the 
Standardized NUHOMS Storage System FSAR, which the applicant incorporated by reference.  
The applicant noted that SAR Appendix C.7 evaluates the NUHOMS-MP197HB cask when 
mounted on the transfer vehicle during an earthquake. 

In SAR Appendix D, Section D.12.2.3, “Earthquakes,” the applicant refers to SAR Section D.7.3, 
“Seismic Reconciliation of the 61BT DSC, HSM Model 102, and MP197HB Cask,” for a 
discussion of how the site-specific response spectra were used to obtain the enveloped 
acceleration spectra at the HSM CG and base.  The applicant further discussed a seismic 
reconciliation between the site-specific seismic forces and the capacities of the MP197HB 
cask and Standardized NUHOMS System components to demonstrate structural 
performance.  The staff reviewed this seismic reconciliation in SER Section 5.3.1.4.3.  The 
applicant discussed the design-basis earthquake analysis of the NUHOMS-MP197HB cask and 
Standardized NUHOMS system with the 61BTH Type 1 DSC by noting that the structural and 
thermal consequences of an earthquake are addressed in Sections T.11.2.2.2, 8.2.3.2, 
and T.3.7.2 of the Standardized NUHOMS Storage System FSAR, which the applicant 
incorporated by reference.  SAR Appendix D.7, “Structural Evaluation,” evaluates the 
NUHOMS-MP197HB cask when mounted on the transfer vehicle during an earthquake. 

In SER Section 5.3.2.5, the staff evaluated the applicant’s SSI analysis of the NAC VCC storage 
pad and finds that the resulting enveloping response spectra in SAR Section 7.6.1 demonstrate 
that the enveloping WCS CISF site-specific seismic forces remain below their applicable 
capacities for the structural components of the NAC-MPC, NAC-LACBWR, NAC-UMS, and NAC 
MAGNASTOR cask systems.  The applicant used the bounding MAGNASTOR storage cask for 
the sliding and overturning calculation. 

In SAR Sections E.12.1.2, E.12.2.2, F.12.1.2, and G.12.1.2, each titled, “Accidents,” the 
applicant discussed the design-basis earthquake analysis of the NAC-MPC, NAC-UMS and 
NAC MAGNASTOR cask systems.  Those sections further reference the structural 
consequences evaluated in each cask system’s FSAR, each titled, “Earthquake Events.”  The 
staff verified the respective sections of the referenced FSARs and finds that that the analyses 
discussed in those FSAR sections continue to remain valid for the WCS site because the 
designs remain similar and the FSAR sections are incorporated by reference.  In addition, the 
seismic performance of the NAC cask systems is further discussed in SAR Section 7.6.3 where 
the applicant analyzed the structural performance of each cask system under site-specific 
conditions.  The staff discusses and finds the seismic analyses acceptable in SER 
Section 5.3.2.5. 

In summary, the staff reviewed and verified the information incorporated by reference, 
discussed above, and determined that it was properly evaluated.  The staff’s review of the 
seismic reconciliation for the aforementioned casks, as applicable, is further discussed in SER 
Sections 5.3.1 and 5.3.2.  As a result, the staff has reasonable assurance to conclude that 
storage casks and cask components will remain structurally adequate during the design-basis 
earthquake events at the WCS CISF site. 
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 Loss of Shielding 

Chapter 12 of the SAR discusses the dose consequences for the identified design-basis 
accidents and natural phenomena events.  Additionally, the FSARs for the following facilities 
and systems incorporated by reference consider the dose consequences of design-basis 
accidents and natural phenomena events:  Rancho Seco ISFSI, Standardized Advanced 
NUHOMS Storage System, Standardized NUHOMS Storage System, NAC-MPC System, 
NAC-UMS Storage System, and NAC MAGNASTOR storage system.  The applicant 
determined in Chapter 12.2 of the SAR that the confinement system is not adversely affected 
during a design-basis accident and that no design-basis accident would significantly degrade 
the shielding capability of the storage cask or the cask handling building (CHB).  Based on its 
review, the staff finds that there is reasonable assurance that the dose to any individual beyond 
the owner-controlled area will not exceed the limits in 10 CFR 72.106(b) and that occupational 
exposures from accident recovery will not exceed the limits in 10 CFR Part 20, “Standards for 
protection against radiation,” because (1) the analyses incorporated by reference bound the 
design criteria of the proposed site and (2) the staff’s detailed analysis in SER Chapter 7 
supports the applicant’s analysis. 

 Adiabatic Heatup 

The applicant stated in SAR Section 12.2.3, “Adiabatic Heat Up/Blockage of Air Inlets/Outlets,” 
that no credible accident scenarios at the WCS CISF site would result in a full adiabatic 
condition for the storage systems (e.g., entombment of the storage overpacks from volcanic or 
seismic activity, landslides).  The applicant stated in SAR Section 12.2.3 that the accident 
evaluated in each Section 12 of the SAR Appendices (e.g., SAR Sections A.12, B.12) for each 
system that considers adiabatic heatup is the “Blockage of Air Inlets/Outlets.”  The application 
incorporated by reference the NRC-approved SNF storage cask system and facility FSARs for 
the Rancho Seco ISFSI, Standardized Advanced NUHOMS Storage System, Standardized 
NUHOMS Storage System, NAC-MPC System, NAC-UMS Storage System, and NAC 
MAGNASTOR storage system.  The respective FSARs for each system address blocked air 
inlet/outlet vents.  Because the NRC previously evaluated these systems and the previous 
evaluations continue to be acceptable, the staff finds that further evaluation is not required. 

 Tornadoes and Missiles Generated by Natural Phenomena 

In SAR Section 3.2.1, “Tornado and Wind Loadings,” the applicant stated that the cask storage 
systems are designed to withstand the loads resulting from tornado and extreme wind.  The 
design-basis tornado is from Region II, as defined by RG 1.76, “Design-Basis Tornado and 
Tornado Missiles for Nuclear Power Plants.”  SAR Table 1-2 lists the design-basis tornado 
characteristics for Region II.  Tornado missile load conditions are based on the design-basis 
tornado addressed in SAR Section 3.2.1.1, “Applicable Design Parameters,” and are listed in 
SAR Table 1-2.  The loaded storage overpacks are designed to remain stable and to maintain 
the confinement boundary when subjected to tornado-generated missiles. 

In SAR Appendix A, Section A.3.3.1, “Tornado Wind and Tornado Missiles,” the applicant 
discussed a tornado wind and tornado missiles analysis for the NUHOMS-MP187 cask system, 
from Section 3.2.1, “Tornado and Wind Loadings,” of Volume 1 of the Rancho Seco ISFSI 
FSAR, which the applicant incorporated by reference.  The applicant stated that the 
NUHOMS-MP187 System components are designed and conservatively evaluated for the most 
severe tornadoes and missiles anywhere within the United States (Region I as defined in NRC 
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RG 1.76), while the WCS CISF is in Region II, a location with less severe tornadoes and 
tornado missiles. 

The NUHOMS HSM protects the DSC from adverse environmental effects and is the principal 
structure exposed to tornado wind and missile loads.  The applicant stated that all components 
of the HSM (regardless of their safety classification) are designed to withstand tornadoes and 
tornado-based missiles.  The applicant further stated that the MP187 cask protects the DSC 
during transit to the storage pad from adverse environmental effects such as tornado winds and 
missiles. 

In SAR Appendix A, Section A.7.3.2, “Accident Conditions,” the applicant discussed the 
structural analysis of the MP187 cask and the canisters for postulated accidents, including 
extreme wind and tornado missiles during transfer operations, and identified the relevant 
volumes and sections of the Rancho Seco ISFSI FSAR, which the applicant incorporated by 
reference. 

Since the NUHOMS-MP187 cask operates in a horizontal configuration, which is different from 
the vertical configuration analyzed in the Rancho Seco ISFSI FSAR, the applicant performed a 
WCS CISF-specific tornado missile impact stability analysis of the NUHOMS-MP187 cask in 
transfer configuration. 

As noted in SAR Appendices A and B, Sections A.3.4.2 and B.3.4.2, both entitled, “Structural,” 
the applicant will use the MP187 cask for onsite transfer of the DSC for its storage in the HSM 
and AHSM.  As such, the tornado missile impact stability analysis of the MP187, which the staff 
reviewed in Section 5.3.3.4.4, “Structural Analysis for NUHOMS Transfer Casks,” of this SER, 
applies to both cask systems previously approved for the Rancho Seco ISFSI and the 
Standardized Advanced NUHOMS HSM. 

In SAR Appendix B, Section B.12.2.7, “Tornado Wind and Missiles,” the applicant noted that the 
Standardized Advanced NUHOMS system components are designed for tornado and tornado 
wind effects.  In addition, the AHSM and MP187 cask in the transfer configuration are also 
designed for tornado missile effects.  The Standardized Advanced NUHOMS system 
components are designed and conservatively evaluated for the most severe tornadoes and 
missiles anywhere within the United States (Region I as defined in NRC RG 1.76), while the 
WCS CISF is in Region II, a location with less severe tornadoes and tornado missiles. 

The applicant incorporated by reference the structural and thermal consequences of the effect 
of tornado wind and missile loads on the AHSM from Section 11.2.2.2, “Accident Analysis,” of 
the Standardized Advanced NUHOMS Storage System FSAR.  As noted in preceding 
paragraphs, the tornado missile impact stability analysis of the MP187 cask to demonstrate 
structural adequacy, which the NRC staff reviewed in Section 5.3.3.4.4 of this SER, applies to 
the Standardized Advanced NUHOMS HSM. 

In SAR Appendix C, Section C.12.2.7, “Tornado Wind and Missiles,” the applicant discussed the 
structural consequences of the effects of tornado wind and missile loads on the HSM and 
canister, referencing the relevant information in Sections 8.2.2, K.3.7.2, and K.11.2.3.2 of the 
Standardized NUHOMS Storage System FSAR, which the applicant incorporated by reference.  
The applicant noted that the Standardized NUHOMS system components are designed for 
tornado and tornado wind effects for the most severe tornadoes and missiles anywhere within 
the United States (Region I as defined in NRC RG 1.76), while the WCS CISF is in Region II, a 
location with less severe tornadoes and tornado missiles.  In addition, the HSM and MP197HB 
cask in the transfer configuration are designed for tornado missile effects. 
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In SAR Appendix C, Section C.7.7.4, “MP197HB Cask Stability and Missile Penetration 
Analyses,” the applicant discussed cask stability and penetration analyses of the MP197HB 
cask loaded with the 61BT DSC for the design-basis tornado wind and tornado-generated 
missiles.  The analysis, which the staff reviewed in Section 5.3.3.4.4 of this SER, demonstrates 
that the MP197HB cask loaded with the 61BT DSC is structurally acceptable for the canister 
transfer at the WCS CISF. 

In SAR Appendix D, Section D.12.2.7, “Tornado Wind and Missiles,” the applicant discussed the 
structural and thermal consequences of the effects of tornado wind and missile loads on the 
HSM and canister, referencing information provided in Sections 8.2.2, T.3.7.1, and T.11.2.3.2 of 
the Standardized NUHOMS Storage System FSAR, which the applicant incorporated by 
reference.  The applicant noted that the Standardized NUHOMS Storage System components 
are designed for tornado and tornado wind effects for the most severe tornadoes and missiles 
anywhere within the United States (Region I as defined in NRC RG 1.76), while the WCS CISF 
is in Region II, a location with less severe tornadoes and tornado missiles.  In addition, the HSM 
and MP197HB cask in the transfer configuration are designed for tornado missile effects. 

In SAR Appendix D, Section D.7.7, “Structural Analysis of MP197HB Cask as On-Site Transfer 
Cask,” the applicant described cask stability and penetration analyses of the MP197HB cask 
loaded with the 61BTH Type 1 DSC for the design-basis tornado wind and tornado-generated 
missiles.  The analysis, which the staff reviewed in Section 5.3.3.4.4 of this SER, demonstrates 
that the MP197HB cask loaded with the 61BTH Type 1 DSC is structurally acceptable for the 
canister transfer at the WCS CISF. 

In SAR Section 7.5.3.2.1, “Load Definitions,’ the applicant proposed to administratively manage 
protection from tornado missiles for the short period of time that individual loaded canisters are 
transferred in certain configurations between the transportation and storage casks.  The 
handling systems (i.e., the CHB crane, the VCT during transfer of the loaded NAC canisters 
within the CHB, and the CTS, which includes the NAC transfer casks) used during the transfer 
of the canisters have not been evaluated to withstand the effect of tornados. 

In SAR Section 7.5.3.2.1, “Load Definitions,” and Section 7.6.6, “Transport Cask Stability,” the 
applicant stated that the transportation casks would not be moved into the CHB to begin the 
railcar unloading process unless the current and forecasted weather indicates safe weather 
conditions, as defined in Section 7.5.3.2.1.  The tornado protection design basis for the loaded 
storage canisters is risk-informed, in that there is a low potential of a tornado strike in general, 
the applicant will consider the forecasted condition at the time of starting the transfer process, 
and the transfer process will be completed in a limited period of time.  In addition, there is 
significant partial protection against tornado effects provided by the CHB framing design (as 
evaluated in SER Section 5.3.3.1), there is additional protection against direct missile strike 
provided by the sealed canister and the surrounding cask (i.e., transportation cask, transfer 
cask, or VCC), and  the crane is ITS and therefore robustly designed. Therefore, the staff 
concluded that there is adequate defense in depth to protect SSCs during transfer operations. 

In SAR Appendices E, F, and G, Sections E.12.1.2, E.12.2.2, F12.1.2, and G.12.1.2, the 
applicant discussed the site-specific tornado and tornado-driven missile analyses for the 
NAC-MPC System, NAC-LACBWR, NAC-UMS Storage System, and NAC MAGNASTOR 
storage system, respectively, referencing the relevant information in the FSARs that the 
applicant incorporated by reference.  The staff verified the information incorporated by reference 
and finds that the applicant provided sufficient information to demonstrate adequate structural 
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performance of the NAC cask systems for this accident.  The tornado and tornado-driven 
missile analyses for the individual cask systems appear in the FSAR sections as follows: 

 NAC-MPC FSAR Section 11.2.13 
 NAC-MPC FSAR Section 11.A.2.13 
 NAC-UMS FSAR Section 11.2.11 
 NAC MAGNASTOR FSAR Section 12.2.11 

 
Because the components of the various cask systems discussed above have been 
demonstrated structurally adequate in the design-basis tornado and tornado-driven missile 
analyses previously for approved casks, the staff finds the applicant’s assessment acceptable. 

 Accidents at Nearby Sites 

The applicant’s evaluation in SAR Section 12.2.2, “Offsite Accident Analysis,” which is 
referenced in SAR Section 2.2, “Nearby Industrial, Transportation and Military Facilities,” 
indicates that there are no facilities that could contribute to the potential for significant 
explosions located within 5 miles of the CISF facility. 

The staff reviewed and evaluated potential accidents due to nearby facilities in SER 
Section 2.3.2.  In that section, the staff finds that the applicant appropriately identified and 
analyzed the potential hazards associated with nearby facilities and transportation routes.  
Based on the staff’s review of the information provided by the applicant, and the staff’s 
independent confirmatory calculations described, the staff finds in Section 2.3.2 that the 
potential hazards from an explosion at a nearby facility or transportation route, or an aircraft 
crash at the site, present a low risk to public health and safety. 

 Building Structural Failure onto Structures, Systems, and Components 

Section 7.5, “Cask Handling Building,” and Section 7.5.3, “Cask Handling Building Structural 
Design,” of the SAR provide the description and design-basis information for the CHB.  The 
CHB and its foundations are Category B ITS structures used to transfer canisters from the 
transportation casks to the storage overpacks.  In SAR Section 7.5.3, the applicant stated that it 
designed the CHB to meet the requirements of 10 CFR 72.122, which states, in part, that ITS 
structures must be designed to withstand loads associated with normal conditions and 
postulated accidents, including natural phenomena events.  Natural phenomena events 
incorporated in the design basis of the CHB included events such as earthquake, high winds 
and tornado missiles.  The licensee designed the CHB to withstand applicable loads and to 
ensure structural integrity and stability of the primary framing systems, therefore preventing 
CHB structural failure into other ITS SSCs.  The staff’s review of the design of the CHB to meet 
the requirements of 10 CFR 72.122 appears in SER Section 5.3.3.1. 

 Accidents Summary 

For the reasons stated above, the applicant’s identification and assessment of accidents meets 
the requirements of 10 CFR 72.122 to protect public health and safety, 10 CFR 72.124 to 
maintain SNF in a subcritical condition, 10 CFR 72.126 for radiological protection, and 10 CFR 
72.128 for SNF and GTCC waste handling, storage, and retrievability. 
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 Other Non-Specified Accidents (None to be Discussed) 

The applicant did not identify additional accident scenarios applicable to the WCS CISF.  Based 
on its review in other SER chapters, the staff finds that the design characteristics of the WCS 
CISF do not pose potential accidents that the applicant has not identified. 

16.4 Evaluation Findings 

The applicant identified and provided complete analyses of the credible off-normal and accident 
events for operations at the site.  Based on the information in the application, the staff 
concludes the following: 

 The SAR includes acceptable analyses of the design and performance of ITS SSCs 
under off-normal and accident scenarios.  For NUHOMS systems, applicable off-normal 
accidents analyzed in the SAR or incorporated by reference include off-normal transfer 
loads, extreme temperatures, and postulated release of radionuclides.  For NAC 
systems, applicable off-normal accidents analyzed in the SAR or incorporated by 
reference include blockage of half the storage cask air inlets, canister off-normal 
handling load, failure of instrumentation, severe environmental conditions, and small 
release of radioactive particulate from the canister exterior.  For the NAC MAGNASTOR 
storage system, additional applicable off-normal accidents analyzed in the SAR or 
incorporated by reference include crane failure during loaded transfer cask movements, 
and crane/hoist failure during transfer of a TSC to a VCC.  Applicable accident events 
analyzed in the SAR include adiabatic heatup/blockage of air inlets/outlets, drop 
accidents, earthquakes, lightning, fire/explosion, flood, tornado wind and missiles, and 
(for NAC vertical systems) tip-over/overturning. 

 The analyses of off-normal and accident events and conditions show that the design of 
the CISF will acceptably meet the requirements without endangering public health and 
safety, in compliance with the overall requirements of 10 CFR 72.122. 

 The analyses of off-normal and accident events and conditions and reasonable 
combinations of these and normal conditions show that the design of the CISF will 
acceptably meet the requirements of 10 CFR 72.124 for the maintenance of the SNF in 
a subcritical condition. 

 The analyses of off-normal and accident events and conditions and reasonable 
combinations of these and normal conditions show that the design of the CISF will 
acceptably meet the requirements of 10 CFR 72.126 for criteria for radiological 
protection. 

 The analyses of off-normal and accident events and conditions and reasonable 
combinations of these and normal conditions show that the design of the CISF will 
acceptably meet the requirements of 10 CFR 72.128 for handling, storage, and 
retrievability of the SNF and other radioactive material. 

16.5 References 

American National Standards Institute and American Nuclear Society, “Design Criteria for an 
Independent Spent Fuel Storage Installation (Dry Storage Type),” ANSI/ANS 57.9-1984. 
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WCS_CISFEISCEm Resource

From: Gay Kernan <ggkern@valornet.com>
Sent: Saturday, February 11, 2017 1:12 PM
To: WCS_CISFEIS Resource
Subject: [External_Sender] Docket ID NRC-2016-0231

February 11, 2017 

To Whom it May Concern: 

I write today to submit my statement related to the permit request of AREVA to utilize the site of Waste Control 
Specialist in Andrews, TX. It is my understanding that a request has been made to permit an interim nuclear waste 
facility 35 miles west of Andrews, TX at the current WCS facility. Having toured that facility, though it poses no concern 
as a low-level permanent storage site for commercial radioactive materials, I do have a concern as it relates to high-level 
material that will be stored for a considerable time so close to the URENCO, USA facility and to the Town of Eunice, NM. 
For the over 275 employees of URENCO and the citizens of Eunice to bear such a risk is unacceptable. While we are 
considered a welcoming community with regard to nuclear facilities, the transportation and storage of high-level waste 
so close to our community would be a burden that I cannot support.  

I would ask that you reject the request of AREVA to site at WCS and review other potential sites in the area that would 
provide a more secure location, avoid the risk associated with transportation and consider whether in fairness, a 
community should bear the risk while receiving no fiscal benefit. Thank you for your consideration. 

Sincerely, 
Gay G. Kernan 
New Mexico State Senator 
District 42 
Lea, Eddy & Chaves 
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From: Kerster, Courtney, GOV <Courtney.Kerster@state.nm.us> 
Sent: Wednesday, November 4, 2020 10:10 AM 
To: WCS_CISFEIS Resource 
Subject: [External_Sender] RE: Comments from Gov Lujan Grisham 
Attachments: CISF ISP Letter MLG.pdf 

Apologies, here is the correct format.  

From: Kerster, Courtney, GOV  
Sent: Wednesday, November 4, 2020 10:09 AM 
To: WCS_CISF_EIS@nrc.gov 
Subject: Comments from Gov Lujan Grisham 

Please see the attached letter from Governor Michelle Lujan Grisham. 

Thank you, 
Courtney 

Courtney Kerster 
Director of Federal Affairs 
Office of Governor Michelle Lujan Grisham 
444 North Capitol St NW, Suite 411 
Washington DC 20001 
Office: 202-624-3667 
Cell: 505-690-7964 
courtney.kerster@state.nm.us 
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State Capitol      •       Room 400    •    Santa Fe, New Mexico 87501    •     505-476-2200

Michelle Lujan Grisham
Governor

State of New Mexico

November 3, 2020

Office of Administration
Mail Stop: TWFN-7-A60M
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
ATTN: Program Management, Announcements and Editing Staff

Submitted by email to:  WCS_CISF_EIS@nrc.gov

Dear Sir or Madam,

As the Governor of the State of New Mexico, I write to express my opposition to the proposed 
action to issue a license in response to the Interim Storage Partners (ISP) LLC’s License 
Application for a Consolidated Interim Storage Facility (CISF) for Spent Nuclear Fuel (SNF) in 
Andrews County, Texas. The May 2020 draft Environmental Impact Statement (EIS) is 
significantly flawed and does not adequately address significant threats to the health and safety 
of New Mexicans, impacts to our economy, and protection of our environment. 

The U.S. Nuclear Regulatory Commission (NRC) proposed approval of the ISP license 
application to construct and operate a CISF for SNF and Greater-Than-Class C waste and spent 
mixed oxide fuel at the existing Waste Control Specialists (WCS) site in Andrews County, 
Texas. If licensed, the facility could store up to 5,000 metric tons of uranium (MTUs) for a 
license period of 40 years. ISP has indicated that they will seek amendments and extensions of 
the license to store an additional 5,000 MTUs for each of seven expansion phases over 20 years, 
resulting in an expanded facility with total storage of up to 40,000 MTUs of spent nuclear fuel.

New Mexicans have a vested interest in this proposed action due to the proximity of the site to 
the Texas-New Mexico border; the facility is located just .37 miles east of the border and five 
miles east of Eunice, New Mexico. Additionally, the New Mexico side of the border is more 
densely populated, meaning that the proposed action would disproportionately impact New 
Mexicans in the immediate area.

The draft EIS does not adequately address the many safety concerns that siting a CISF in 
Andrews County, Texas raises. With no active planning for a permanent repository for SNF 
underway, there is significant risk that this and other facilities proposed as interim storage 
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facilities become de facto permanent repositories. Over time, it is likely that the casks storing 
spent nuclear fuel and high-level waste will lose integrity and will require repackaging. Any
repackaging of spent nuclear fuel and high-level waste increases the risk of accidents and 
radiological health risks. The consequences of a release of radiation due to accidental events 
(such as fire, flood, earthquakes, ruptures of fuel rods, explosion, lightning, extreme 
temperatures and more), potential acts of terrorism or sabotage, and the risks associated with 
aging spent nuclear fuel canisters all pose unacceptable health, safety, and environmental risks 
that the draft EIS fails to address.

Further, the ISP project would place unfunded safety mandates on local communities. 
Transporting spent nuclear fuel across the nation is complex and extremely dangerous. Safe 
transportation of spent nuclear fuel requires both well-maintained infrastructure and highly 
specialized emergency response equipment and personnel that can respond quickly to an incident 
at the facility or on transit routes. New Mexico residents cannot afford and should not be 
expected to bear the costs associated with transporting material to the proposed CISF or 
responding to an accident on transport routes or near the facility.   

The proposed CISF also poses unacceptable economic risk to New Mexicans, who look to 
southeastern New Mexico as a driver of economic growth in our state. New Mexico’s 
agricultural industry contributes approximately $3 billion per year to the state’s economy, $300 
million of which is generated in Eddy and Lea Counties, adjacent to the West Texas site. Further, 
the site is located in the Permian Basin, which is the largest inland oil and gas reservoir and the 
most prolific oil and gas producing region in the world. New Mexico’s oil and natural gas 
industry contributed approximately $2 billion to the state last year, driven by production in Lea 
and Eddy County. Any disruption of agricultural or oil and gas activities as a result of a 
perceived or actual nuclear incident would be catastrophic to New Mexico, and even taking steps 
toward siting a CISF in the area could cause a decrease in investment in two of our state’s
biggest industries. 

Recognizing the risks outlined above, a broad range of businesses, state, local, and tribal leaders 
have expressed their opposition to this project and to a similar project in New Mexico proposed 
by Holtec International. That opposition includes both myself and Governor Abbott of Texas, 
who similarly recognizes the risk a CISF in this region poses to Texas residents.    

The ISP proposal poses unacceptable risk to New Mexico’s citizens, communities, and economy, 
and I urge you to deny the ISP license application. 

Sincerely,

Michelle Lujan Grisham
Governor
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From: McDill, Teresa, NMENV <Teresa.McDill@state.nm.us> 
Sent: Tuesday, November 3, 2020 4:10 PM 
To: WCS_CISFEIS Resource 
Subject: [External_Sender] Comments on Docket ID NRC-2016-0231 
Attachments: 2020-11-03 - OOTS NEPA Review Interim Storage Partners (Final).pdf 
 
Good Afternoon, 
 
Please see New Mexico Environment Department’s attached comments on draft Environmental Impact 
Statement for Interim Storage Partners’ application for a license to construct and operate a consolidated 
spent nuclear fuel storage facility in Andrews County, Texas. 
 
Thank you, 
Terry  
 
Teresa L. McDill, Manager 
Office of Strategic Initiatives 
New Mexico Environment Department 
1190 S St Francis Drive, Suite N-4050 
Santa Fe, NM 87505 
Phone: 505-827-2892, Cell: 505-469-0732 
Teresa.McDill@state.nm.us 
www.env.nm.gov 
Twitter @NMEnvDep #IamNMED 
 
Science | Innovation | Collaboration | Compliance 
 

1386.1

933
Appellate Case: 21-9593     Document: 010110689276     Date Filed: 05/26/2022     Page: 190 



 
 
Federal Register Notice:  85FR27447  
Comment Number:   10322  
 
Mail Envelope Properties   (5b873c80a9dc4cb19d9b3d6a7321f8a2)  
 
Subject:   [External_Sender] Comments on Docket ID NRC-2016-0231  
Sent Date:   11/3/2020 4:10:18 PM  
Received Date:  11/3/2020 4:10:44 PM  
From:    McDill, Teresa, NMENV 
 
Created By:   Teresa.McDill@state.nm.us 
 
Recipients:     
 
 
Post Office:   MBXCAS003.nmes.lcl  
 
Files     Size      Date & Time  
MESSAGE    706      11/3/2020 4:10:44 PM  
2020-11-03 - OOTS NEPA Review Interim Storage Partners (Final).pdf    406720  
 
Options  
Priority:     Standard   
Return Notification:    No   
Reply Requested:    No   
Sensitivity:     Normal  
Expiration Date:      
Recipients Received:     

1386.2

934
Appellate Case: 21-9593     Document: 010110689276     Date Filed: 05/26/2022     Page: 191 



SCIENCE | INNOVATION | COLLABORATION | COMPLIANCE

November 3, 2020 

Office of Administration 
Mail Stop: TWFN-7-A60M 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 
ATTN: Program Management, Announcements and Editing Staff 
 
Submitted by email to:  WCS_CISF_EIS@nrc.gov  

Dear Sir or Madam, 
 
On behalf of the New Mexico Environment Department (NMED), attached please find comments on the 
May 2020 draft Environmental Impact Statement (EIS) for the Interim Storage Partners LLC’s (ISP’s) 
License Application for a Consolidated Interim Storage Facility for Spent Nuclear Fuel in Andrews 
County, Texas.   
 
As discussed in our attached technical comments, the ISP site is on the New Mexico-Texas border, and 
NMED is very concerned that contaminants released to air and water at the site will migrate into New 
Mexico and create threats to human health and the environment. 
 
Please do not hesitate to contact me to discuss further.   
 
Sincerely, 
 
 
 
James C. Kenney     
Cabinet Secretary     
Environment Department    
 
Attachment (1) 
 
cc:  Courtney Kerster, Director of Federal Affairs, Office of Governor Michelle Lujan Grisham 
 Sara Cottrell Propst, Cabinet Secretary, Energy Minerals and Natural Resources Department  

Sandra Ely, Director, NMED Environmental Protection Division 
Rebecca Roose, Director, NMED Water Protection Division 
Stephane Stringer, Director, NMED Resource Protection Division 

NEW MEXICO 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building  
1190 Saint Francis Drive, PO Box 5469 

Santa Fe, NM  87502-5469 
Telephone (505) 827-2855     

www.env.nm.gov 
Michelle Lujan Grisham 

Governor 
 

Howie C. Morales 
Lt. Governor 

James C. Kenney 
Cabinet Secretary 

 
Jennifer J. Pruett 
Deputy Secretary  

Digitally signed by James 
Kenney 
Date: 2020.11.03 10:59:08 
-07'00'
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Comments 

Introduction 

The U.S. Nuclear Regulatory Commission (NRC) proposes approval of the Interim Storage Partners, 
LLC (ISP) license application to construct and operate a consolidated interim storage facility (CISF) 
for spent nuclear fuel (SNF) and Greater-Than-Class C waste and spent mixed oxide fuel at the 
existing Waste Control Specialists (WCS) site in Andrews County, Texas, very close to the New 
Mexico state line. The NRC proffers a draft environmental impact statement (EIS)1 to support the 
proposed action, which would authorize storage of up to 5,000 metric tons of uranium (MTUs) for a 
license period of 40 years. The ISP admits it will seek amendments and extensions of the license to 
store an additional 5,000 MTUs for each of seven expansion phases over 20 years, resulting in an 
expanded facility with total storage of up to 40,000 MTUs of SNF. New Mexico opposes the 
proposed action as the EIS is significantly flawed, and the proposed action presents threats to the 
health and environment of New Mexico and its citizens. 

The New Mexico Environment Department (NMED) has considerable experience and interaction 
with the WCS facility, due to its location along the Texas-New Mexico border, and is familiar with the 
operations and environmental issues of this site. Furthermore, prevailing wind direction is generally 
from the proposed site towards New Mexico, groundwater flow beneath the existing waste cells at 
the site is predominantly to the southwest towards New Mexico, and surface water flow from the 
site is directed through outfalls that flow directly into New Mexico.  

Contaminants released to air and water at the ISP site, therefore, have the potential to migrate into 
New Mexico and create threats to human health and the environment. As a result of the potential 
for existing operations at the WCS site to affect groundwater quality in New Mexico, NMED required 
WCS to obtain a Groundwater Discharge Permit (DP-1817) for WCS’s waste disposal operations in 
Texas. WCS submits groundwater monitoring reports to NMED as required by DP-1817 and is 
currently in compliance with DP-1817.  

Overall, the technical analysis in the draft EIS is inadequate and does not support the proposed 
alternative. The EIS fails to properly characterize the site, which is geologically unsuitable. Similarly, 
the numerous technical site deficiencies preclude thorough evaluation of the site or the proposed 
project. Furthermore, the draft EIS lacks all applicable state regulatory oversight and environmental 
impact controls. Additionally, the draft EIS omits a full assessment of environmental justice concerns 
or analysis of the effects of the proposed project. These deficiencies all contribute to a draft EIS that 
fails to meet the requirements of Section 102(2)(c) of the National Environmental Policy Act (NEPA). 
New Mexico disagrees strongly with the recommended action of approving the Interim Storage 
Partners LLC’s License and recommends the No Action Alternative. 

1. Moving SNF multiple times creates unnecessary risks to public health, safety, and the

environment.

The NRC stated in its Waste Confidence Decision2 that SNF can be stored safely beyond the 
operating life of a power reactor, at current locations, until a national repository for SNF is 
established. Moreover, states and regional groups have consistently supported moving fuel only 
once – from current locations to a national repository. As this project proposes a temporary solution 

1 EIS download: https://www.nrc.gov/docs/ML2012/ML20122A220.pdf. 
2 SECY-14-0072: Final Rule: Continued Storage of Spent Nuclear Fuel (RIN 3150-AJ20) 
https://www.nrc.gov/docs/ML1417/ML14177A474.pdf. 
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to a permanent problem, the SNF of concern may need to be moved multiple times until a 
permanent solution is established. Ultimately, moving SNF multiple times increases the likelihood of 
accidents within the State of New Mexico and elsewhere. 

2. The proposed ISP CISF site is geologically unsuitable.

Given that a permanent repository for high-level radioactive waste does not exist in the United 
States and there is no existing plan to build one, any “interim” storage facility will be an indefinite 
storage facility, including ISP’s CISF. The license life for the application ISP submitted to the NRC is 
for forty (40) years, and the license life can be extended at every license renewal date. The design 
life for the storage facility and cask, canisters, and assemblies is for eighty (80) years. The service life 
for the SNF storage site is one hundred and twenty (120) years. At this time, the NRC cannot 
guarantee that a permanent repository for SNF in the United States will be developed in 40, 80, or 
120 years, or that the proposed ISP CISF facility will not become a permanent repository. Even 80 
years of storage at the ISP CISF amounts to impacts beyond the lifetimes of everyone involved in this 
environmental review and licensing decision.  

As early as the 1950s, the National Academy of Sciences recommended disposal of long-lived 
radioactive wastes in deep, geologically stable formations.3 ISP, however, proposes to store highly 
radioactive and toxic SNF at the surface in an area that is underlain by shallow groundwater. ISP’s 
proposed CISF site does not provide deep geologic isolation for indefinite SNF storage, and the 
proposed site is unsuitable for SNF storage over a period of decades. Therefore, the No Action 
Alternative is recommended.  

3. The draft EIS contains numerous technical deficiencies that preclude a thorough evaluation of
the radiological and non-radiological environmental impacts of the proposed ISP facility.

Resolving technical deficiencies in the draft EIS and properly evaluating, with all available data, the 
description of the affected environment, waste transportation, waste characterization, potential 
contaminant release mechanisms and exposure pathways, potential risks from aging SNF canisters, 
and site monitoring will further support the No Action Alternative. 

a. Deficiencies Related to Hydrogeologic Characterization

The draft EIS does not contain a comprehensive and internally consistent hydrologic conceptual 
site model that includes precipitation, recharge, surface water, groundwater and springs. 
Moreover, the draft EIS fails to identify and characterize all groundwater zones that underlie the 
site with regard to background water and sediment quality, potentiometric surfaces, and 
directions of groundwater flow. Of particular concern is that the draft EIS does not identify the 
source of water in Baker Springs in New Mexico, and whether these springs could be affected by 
contaminant discharges at the proposed ISP site.  

These deficiencies preclude the complete and thorough evaluation of contaminant release 
scenarios, the resulting migration and exposure pathways, and the resulting risks to human and 
ecological health. 

3 National Research Council. 1957. The Disposal of Radioactive Waste on Land. Washington, DC: The National 
Academies Press. Available at https://doi.org/10.17226/10294. 
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b. Deficient Evaluation of Potential Contaminant Release Scenarios and Exposure 

Pathways 

Prevailing wind direction is generally from the proposed site towards New Mexico. Groundwater 
flow beneath the existing waste cells at the site is predominantly to the southwest towards New 
Mexico. Surface water flow from the site is directed through outfalls that flow directly into New 
Mexico. The draft EIS fails to evaluate how contaminant releases to these pathways could 
directly migrate into, and impact public health and the environment in, New Mexico. 

i. The draft EIS fails to evaluate the impacts of a radiological release from a 
proximal facility. 

ISP’s Environmental Report, in a section titled Proximity of Hazardous Operations/High-Risk 
Facilities, erroneously states “there are no facilities handling large quantities of hazardous 
materials, chemicals, or other material in proximity to the site.” (See § 2.3.4, Criterion 13, page 
2-27). Numerous radiological materials operations are currently occurring in the vicinity of the 
CISF and are likely to continue or expand in the future. These operations include the Federal 
Facilities Waste Disposal site, the Compact States Waste Disposal Facility, the By-Products 
Waste Disposal Facility, and the uranium enrichment occurring at URENCO. A radiological 
release from one of these proximal facilities could render the ISP CISF unmanageable, at loss of 
capability to function safely, and at risk for accidents and release of contaminants to the 
environment. 

 
ii. The draft EIS fails to evaluate the potential impacts of a hydrogen sulfide 

release from a proposed oil-field waste disposal facility near the site. 
 

ISP’s Environmental Report, in a section titled Land Use, erroneously states that “there are no 
other know current, future, or proposed land use plans, including staged plans, for the proposed 
CISF or immediate vicinity.” (See § 3.1, page 3-3). CK Disposal, however, has proposed to 
construct an oil field waste disposal facility near the ISP site. The draft EIS does not evaluate 
how releases of hydrogen sulfide from the CK Disposal facility could render the ISP CISF 
unmanageable, at loss of capability to function safely, and at risk for accidents and release of 
contaminants to the environment. 

 
iii. The draft EIS fails to evaluate the potential impacts of numerous boreholes on 

the ISP property that could act as pathways for contaminants to reach 
groundwater. 

 
Some 600 boreholes are known to be on the WCS property, and the draft EIS does not provide 
information on how many boreholes have been improperly abandoned. Improperly plugged or 
cased boreholes could cause a migratory pathway for contaminant migration to groundwater.   
 

c. Seismicity not Adequately Addressed 

The draft EIS asserts that operation of the proposed CISF project would not be expected to 
impact or be impacted by seismic events. The draft EIS provides general information about the 
history of earthquakes in the region, including earthquakes caused by fluid injection by the oil 
and gas industry, and asserts that CISF infrastructure will be designed to withstand seismic 
events, but does not provide specific information about these safeguards. On March 26, 2020, a 
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magnitude 5.0 earthquake struck West Texas near the New Mexico border.4 Since earthquakes 
of magnitude 5 or greater have already occurred in this area, there is the possibility that more 
powerful earthquakes may occur, and the ISP facility must be designed to withstand these more 
powerful seismic events. 

d. Deficient Waste Characterization

The draft EIS fails to provide details of the radionuclides and activities in the spent fuel rods, and 
only references metric tons of uranium (MTU) in the fuel rods that were originally placed in the 
nuclear reactors. Spent fuel rods can be much more radioactive than the original fuel rods due 
to the presence of a mixture of byproducts from uranium fission. Radionuclide activities in spent 
fuel rods can depend on age, uranium burnup and decay, and the type of reactor that was used. 

Furthermore, the draft EIS does not adequately address the differences in SNF storage (pool 
storage, dry storage or both) at the commercial reactor sites. These differences are important as 
they may present challenges for SNF processing and storage at the proposed ISP facility. 

The draft EIS fails to discuss non-radiological contaminants that may potentially be discharged to 
soil, water and air during operation of the site.   

e. Deficiencies Regarding Cannisters and CISF Infrastructure

i. SNF cannisters

Some of the SNF cannisters that would be shipped to the proposed ISP facility have already been 
stored for decades. As fuel rods age they are subject to corrosion, damage or cladding, and the 
potential for explosive levels of hydrogen to build up inside the cannisters. The draft EIS does 
not adequately address these issues.  

The SNF cannisters will be stored on concrete pads on the ground surface exposed to the 
elements. The draft EIS does not address the temperature rating of the SNF cannisters and if 
maximum summer temperatures at the site are within this temperature rating.   

ii. SNF Concrete Pad

The draft EIS does not discuss how the concrete pads used to store SNF cannisters will be 
protected or repaired from cracking and spalling due to exposure to the elements of the arid 
Southwest. 

4. The draft EIS is significantly incomplete without inclusion of all applicable state regulatory
oversite and environmental impact controls.

The draft EIS fails to identify New Mexico water quality regulatory requirements that apply to the 
proposed ISP facility. As discussed above, contaminants discharged by existing WCS operations, as 
well as by proposed ISP operations, have the potential to affect water quality in New Mexico. 
Discharges onto or below the ground surface at the site, and surface water emanating from the site 
that flows toward New Mexico, have the potential to infiltrate into the subsurface and into 
groundwater. Consequently, NMED required WCS to obtain a Groundwater Discharge Permit (DP-
1817) for WCS’s waste disposal operations. WCS submits groundwater monitoring reports to NMED 
as required by DP-1817 and is currently in compliance with DP-1817.  

The existing Texas Pollutant Discharge Elimination System (TPDES) Permit, and monitoring 
conducted pursuant to that permit, is not an adequate substitute for New Mexico’s groundwater 
permitting and monitoring requirements. Therefore, ISP must submit a Notice of Intent to Discharge 

4 https://www.usgs.gov/news/m50-earthquake-hits-west-texas-new-mexico-border. 
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to NMED in accordance with 20.6.2.1201 New Mexico Administrative Code (NMAC) for proposed 
CISF operations. The final EIS, and specifically Table 1.6-1, must identify DP-1817, and ISP’s 
requirement to submit a Notice of Intent to Discharge.  

Since surface water discharges from the proposed ISP site in Texas may affect surface water quality 
in New Mexico, the final EIS should include a requirement that the Texas Commission on 
Environmental Quality consults with NMED as a downstream state during the TPDES Permit process. 

The draft EIS fails to commit the NRC to a comprehensive environmental oversight role during 
operation of the CISF. The final EIS must address possible licensing conditions and the NRC’s 
obligation to evaluate and respond to adverse impacts to environmental media, e.g., soil, surface 
water, groundwater.  

5. The proposed action threatens minority and low-income populations in New Mexico that have
already suffered disproportionally high adverse human health and environment effects from
nuclear energy and weapons programs of the United States. The Proposed Action must
comply with Executive Order 12898 requiring that all federal agencies achieve environmental
justice for vulnerable populations that would be disproportionately affected by programs of
the United States.

The proposed action for indefinite storage of commercial SNF joins the ranks of uranium mining and 
milling, legacy contamination at national laboratories, and disposal of defense waste at the Waste 
Isolation Pilot Plant (WIPP), all of which have long presented risks to public health and the 
environment in the State of New Mexico that are disproportionately greater than such risks to the 
general population of the United States.  

The draft EIS identifies 58.8 percent of the population in Lea County, New Mexico as Hispanic or 
Latino (Table 1). New Mexico’s general percentages of minority (Hispanic or Latino and American 
Indian) and low-income populations are significantly greater than in the United States’ general 
population (Table 1).   

Table 1. New Mexico and United States Demographics. 

Demographic United States a New Mexico a Lea County, 
NM b 

Hispanic or Latino 18.3% 49.1% 58.8% 

American Indian 1.3% 10.9% 0.7 

Persons in poverty 11.8% 19.5% 

Sources:   
a U.S. Census Bureau QuickFacts:  https://www.census.gov/quickfacts/fact/table/US/PST045219  
b Draft EIS, Table 3.11-2, https://www.nrc.gov/docs/ML2012/ML20122A220.pdf. 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority and Low-
Income Populations, February 11, 1994, stated that “…. each Federal agency shall make achieving 
environmental justice part of its mission by identifying and addressing, as appropriate, 
disproportionally high and adverse human health or environmental effects of its programs, policies, 
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and activities on minority populations and low-income populations of the United States.”5  On August 
24, 2004, the NRC issued a Policy Statement on the Treatment of Environmental Justice Matters in 
NRC Regulatory and Licensing Actions that stated “NRC believes that an analysis of 
disproportionately high and adverse impacts needs to be done as part of the agency's NEPA 
obligations to accurately identify and disclose all significant environmental impacts associated with a 
proposed action.”6 

The draft EIS fails to demonstrate that the Proposed Action will achieve environmental justice for 
the high percentage of minority and low-income populations in the State of New Mexico who have 
already suffered disproportionately high adverse human health and environmental effects from 
nuclear energy and weapons programs of the United States. In fact, the draft EIS (pp. 2-28, 2-29) 
makes repeated, yet unsubstantiated, assertions that the Proposed Action will result in “no 
disproportionately high and adverse human health and environmental effects.” Environmental 
justice deficiencies in the draft EIS include: 

a. Failure to identify and evaluate the cumulative history of adverse human health and
environmental effects on New Mexico’s vulnerable populations; and

b. Failure to quantify specific impacts and health consequences to vulnerable populations
in New Mexico that might occur from the various accidents and release scenarios
considered in the draft EIS.

The environmental justice deficiencies in the draft EIS must be corrected by preparation of a proper 
risk assessment that evaluates all potential release scenarios and that quantifies incident-specific 
and cumulative impacts to vulnerable populations in New Mexico. In accordance with Executive 
Order 12898, with Council on Environment Quality guidance, and with NRC policy, every aspect of 
the proposed action must provide the highest level of protection to New Mexico citizens, including 
use of Best Available Technology in these safeguards. Our concerns about disproportionate impacts 
are another reason why NMED supports the No Action Alternative. 

5 https://www.archives.gov/files/federal-register/executive-orders/pdf/12898.pdf  
6 https://www.govinfo.gov/app/details/FR-2004-08-24/04-19305 
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UNITED STATES OF AMERICA 

NUCLEAR REGULATORY COMMISSION 

+ + + + +

PUBLIC ONLINE WEBINAR FOR THE DRAFT ENVIRONMENTAL 

IMPACT STATEMENT FOR THE PROPOSED INTERIM STORAGE 

PARTNERS CONSOLIDATED INTERIM STORAGE FACILITY  

+ + + + +

THURSDAY

OCTOBER 15, 2020 

+ + + + +

The Meeting convened via WebEx, at 11:06 

a.m. EDT, Chip Cameron, Facilitator, presiding.
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you. 

And Terry, do we have Teresa on? 

OPERATOR:  Yes, Teresa, your line is now 

open. 

MS. McDILL:  Thank you, you can hear me? 

MR. CAMERON:  Yes, we can. 

MS. McDILL:  Okay, thank you.  My name is 

Teresa McDill, and I represent the New Mexico 

Environment Department.  Thank you for hosting this 

public meeting and listening to New Mexicans, our 

tribes and pueblos, and other interested stakeholders. 

My department is the authority, and our 

employees are experts on environmental matters in our 

state.  Our mission is to protect public health and 

the environment for all New Mexicans for all 

generations. 

The consolidated interim storage facility 

project in Texas is actually directly on the border 

of New Mexico with Texas.  Groundwater, surface water, 

and even the prevailing wind direction from the 

proposed site flow directly to New Mexico.  This 

project would result in over 5,000 metric tons of 

high-level radioactive waste stored indefinitely, as 

has been said, for generations to come. 

New Mexicans have shouldered and continue 
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to shoulder a disproportionate burden of waste 

associated with the country's nuclear weapons programs 

for over 70 years.  Now with this project, Interim 

Storage Partners is asking NRC's permission to have 

New Mexicans shoulder the risk of storing spent nuclear 

fuel from nuclear power plants in addition to nuclear 

defense weapons programs. 

This -- in July of this year, New Mexico 

Governor Michelle Lujan Grisham wrote to the White 

House and made it clear New Mexico is opposed to interim 

storage of high-level waste in, of all places, an area 

with a population that relies on groundwater as its 

drinking water supply, with well-documented shallow 

groundwater, and within the oil- and natural 

gas-producing Permian Basin. 

Furthermore, the consequences of a release 

of radiation due to accidental events pose an 

unreasonable threat to New Mexico's citizens, 

environment, communities, and economic industries.  

These severe consequences are completely preventable 

by not allowing an interim storage facility on the 

border of west Texas. 

The state of New Mexico will again provide 

the NRC with a detailed -- with detailed comments on 

the draft EIS in the coming weeks.  However, I do want 
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to preview the grave concerns we identified in the draft 

EIS. 

There is an inadequate analysis of 

pathways from the site to groundwater and springs in 

New Mexico.  There is a lack of inclusion of all 

applicable New Mexico state regulatory oversight and 

environmental impact controls.  The EIS failed to 

provide a thorough evaluation of the radioactive waste 

characterization.  And there is an omission of a full 

assessment of environmental justice concerns, as was 

discussed previously. 

As presented, the draft EIS negligently 

fails to meet the requirements of NEPA.  We thank you. 

 Goodbye. 

MR. CAMERON:  Thank you, Teresa, for those 

comments from the environmental government agency from 

New Mexico and for that preview of what you think some 

of the more important issues are.  Thank you for that, 

and Terry, could we go back to the list.  I think Ron? 

OPERATOR:  Yes, we have Barbara Warren up 

next, and then Al Braden, John Buchser, and Craig Nazor. 

 And Barbara, your line is now open. 

MS. WARREN:  Good afternoon, can you hear 

me? 

MR. CAMERON:  Yes, we can, Barbara. 
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From: Bada, Cheryl, EMNRD <cheryl.bada@state.nm.us> 
Sent: Tuesday, November 3, 2020 3:56 PM 
To: WCS_CISFEIS Resource 
Subject: [External_Sender] Docket ID NRC-2016-0231 Environmental Impact 

Statement for Interim Storage Partners LLC’s License Application for a 
Consolidated Interim Storage Facility for Spent Nuclear Fuel in Andrews 
County, Texas 

Attachments: EMNRD Comments on ISP Draft EIS.pdf 

Please find attached the New Mexico Energy, Minerals and Natural Resources Department’s comments 
regarding the draft Environmental Impact Statement for Interim Storage Partners LLC’s License 
Application for a Consolidated Interim Storage Facility for Spent Nuclear Fuel in Andrews County, Texas. 

Cheryl L. Bada 
Deputy General Counsel 
Energy, Minerals and Natural Resources Department 
1220 S. St. Francis Dr. 
Santa Fe, NM 87505 
(505) 690-0738
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State of New Mexico
Energy, Minerals and Natural Resources Department

1220 South St. Francis Drive Santa Fe, New Mexico 87505
Phone (505) 476-3200 Fax (505) 476-3220 www.emnrd.state.nm.us

Office of the Secretary
Michelle Lujan Grisham
Governor

Sarah Cottrell Propst
Cabinet Secretary

Todd E. Leahy, JD, PhD
Deputy Cabinet Secretary

November 3, 2020

Office of Administration
Mail Stop: TWFN-7-A60M
ATTN: Program Management
Announcements and Editing Staff
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Submitted by email to: WCS_CISF_EIS@nrc.gov

RE:  Docket ID NRC-2016-0231

To Whom It May Concern:

On behalf of the New Mexico Energy, Minerals and Natural Resources Department (EMNRD),
attached please find our comments on the Environmental Impact Statement for Interim Storage 
Partners LLC’s License Application for a Consolidated Interim Storage Facility for Spent Nuclear 
Fuel in Andrews County, Texas (draft EIS).

EMNRD finds the technical analysis in the draft EIS inadequate. The draft EIS does not comply 
with the requirements of Section 102(2)(c) of the National Environmental Policy Act as it fails to 
conduct a thorough evaluation because of numerous technical deficiencies related to waste 
transportation and it fails to address the potential of orphaned oil and gas wells within the facility 
or adjacent area. EMNRD strongly opposes the recommended action of approving Interim 
Storage Partners LLC’s license application and instead supports the No Action Alternative.

EMNRD also supports the comments by other New Mexico state agencies including the New 
Mexico Environment Department.

Sincerely,

Sarah Cottrell Propst
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New Mexico Energy, Minerals and Natural Resources Department (EMNRD) Comments 
Regarding the May 2020 Draft Environmental Impact Statement (EIS) for the Interim 
Storage Partners License Application for a Consolidated Interim Storage Facility for 

Spent Nuclear Fuel and High-Level Waste in Andrews County, Texas

The U.S. Nuclear Regulatory Commission (NRC) prepared a draft environmental impact 
statement (EIS) as part of its environmental review of the Interim Storage Partners (ISP) license 
application to construct and operate a consolidated interim storage facility (CISF) for spent 
nuclear fuel and Greater-Than-Class C waste, along with a small quantity of mixed oxide fuel. 
The proposed project area is situated approximately 0.37 miles east of the Texas and New 
Mexico state boundary at a location in Andrews County, Texas that is approximately 32 miles
west of Andrews, Texas, and five miles east of Eunice, New Mexico.

EMNRD finds the technical analysis in the draft EIS inadequate. The draft EIS does not comply 
with the requirements of Section 102(2)(c) of the National Environmental Policy Act as it fails to 
adequately address waste transportation. It also fails to address the potential for orphaned oil 
and gas wells at the facility or in the adjacent area. EMNRD strongly opposes the recommended 
action of approving the ISP CISF License and instead supports the No Action Alternative.

1. Moving spent nuclear fuel multiple times creates unnecessary risks to public
health, safety, and the environment.

The NRC stated in its Waste Confidence Decision that spent fuel can be stored safely beyond 
the operating life of a power reactor, at these current locations, until a national repository for 
spent nuclear fuel is established. Moreover, states and regional groups have consistently 
supported moving fuel only once – from current locations to a national repository. Moving spent 
nuclear fuel multiple times increases the likelihood of accidents.

2. The draft EIS contains numerous technical deficiencies including those related to
waste transportation.

The NRC neglected to address the complexity of transporting spent nuclear fuel across the 
nation and specifically through the State of New Mexico in its transportation assessment in the 
draft EIS. The NRC did not provide a clear assessment on the transportation impact and 
radiological calculations for the assumed mostly rail scenario, and the many complex issues 
related to route selection, collaboration with impacted states, and other requirements within the 
Nuclear Waste Policy Act, as amended. Since the NRC determined it would use “bounding 
analysis” where necessary, it should have included transportation impact calculations for the full 
scope of the project from generating sites to the ISP facility and then to a permanent repository.

The NRC neglected to address the known safety issues associated with transportation of spent 
nuclear fuel, and specifically the complexities and technical challenges in transportation, 
planning, and implementation. In its October 20151 testimony to Congress, the General 
Accountability Office (GAO) indicated the following:

The transportation of large amounts of spent fuel to an interim storage or 
permanent disposal location is inherently complex and the planning and 
implementation may take decades to accomplish. The actual time it would take 
depends on a number of variables including distance, quantity of material, mode 
of transport, rate of shipment, level of security, and coordination with state and 
local authorities. For example, according to officials from a state regional 

1 “Spent Nuclear Fuel: Legislative, Technical and Societal Challenges to its Transportation”, GAO 16-121 (October 
2015, pp 3-4
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organization we interviewed and the Blue Ribbon Commission report, 
transportation planning could take about 10 years, in part because routes have to 
be agreed upon, first responders, have to be trained, and critical elements of 
infrastructure and equipment need to be designed and deployed.

The NRC did not consider the technical challenges in transporting spent nuclear fuel in any of 
the GAO reports. Many of the challenges within the October 2014 GAO report2 were identified 
by experts who identified the uncertainties about the safety of newer fuel versus older fuel. 
Further, the NRC provided comments in the 2014 GAO report3 to Congress regarding concerns 
it held on the transport of high-burn up fuels regarding hydrogen buildup and cladding becoming 
brittle. The Department of Energy (DOE) and the Electric Power Research Institute planned a 
joint development4 to investigate the high burn-up fuel, its cladding, and the cask during 
transport. The results would take several years with the DOE stating, “…their strategy would not 
involve transportation of large amounts of high burn-up fuels until at least 2025…giving more 
time for the development project to yield results,” (GAO 15-141, p. 25, October 2014).

Additionally, the 2014 GAO report5 included that the guidelines for storage of spent nuclear fuel 
radiation levels are significantly different than those allowed during transportation rendering 
some spent nuclear fuel in storage unavailable for transport (only about 30 percent of existing 
spent nuclear fuel in dry storage is cool enough to transport).

The draft EIS and supporting documents do not address the weight capacity of existing rail 
systems or the upgrade necessary on the Texas New Mexico rail line to support the proposed 
shipments. The weight capacity of rail systems is specified as weight per axle of the rail car. The 
transportation from reactor sites to the proposed storage site in Texas with all shipments 
through New Mexico is a potential risk that must be adequately addressed.

Additionally, the Federal Rail Administration has established the S2043 rail car as the standard. 
The draft EIS fails to incorporate how this standard will be met in transportation planning with 
the licensee, shipper/railroad industry.

3. The draft EIS fails to address the potential for acts of terrorism or sabotage along 
shipping corridors.

The draft EIS fails to fully address and mitigate the potential for acts of terrorism or sabotage 
along shipping corridors, as is required by 10 CFR Part 73, and by the Western Governors 
Association (WGA) Resolution 2018-10, Transportation, Storage and Disposal of Radioactive 
Waste, Radioactive Materials and Spent Nuclear Fuel. The draft EIS fails to recognize that the 
acts of terrorism and sabotage do not simply impact the transportation safety of future 
shipments, but have huge liability impacts to communities, the environment, and social-
economic factors that should be included in the analysis. The final EIS also should recognize 
that NRC’s licensing of the proposed ISP facility creates liability against the federal government 
arising from potential acts of terrorism and sabotage during transportation of spent nuclear fuel.

In addition, the WGA Resolution 2018-10 calls upon the generator sites of spent nuclear fuel 
and high-level waste and the federal government to pay for all costs associated with assuring 
safe transportation, responding effectively to accidents and emergencies that may occur, and 
otherwise assuring public health and safety. The resolution calls upon nuclear utility companies 

2 “Spent Nuclear Fuel: Outreach Needed to Help Gain Public Acceptance for Federal Activities That Address
Liability”, GAO 15-141 (October 2014), https://www.gao.gov/assets/670/666454.pdf
3 GAO-15-141, p. 25 Description of Concerns Related to High-Burn Up Fuel
4 High Burnup Dry Storage Cask Research and Development Project https://www.osti.gov/servlets/purl/1133392
5 GAO-15-141, p. 26 Some Stored Spent Nuclear Fuel May Not Be Readily Transportable
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to “…adequately fund state and local emergency and medical responder training and resources 
in case of an accident or terrorist attack while shipping spent nuclear fuel.”

4. The draft EIS fails to assess the potential for orphan oil and gas wells at the
proposed facility and adjoining area.

The draft EIS provides extensive discussions concerning the potential for geologic hazards 
related to subsidence, sinkhole development, earthquakes, and induced seismicity as the result 
of oil and gas activities. However, there is no indication of consideration for the potential for 
orphan oil and gas wells within the facility and adjoining area. Even though reviews of historical 
records may not identify any such well, the draft EIS still does not address either the effects if a 
plugged orphan well were to be discovered during the construction phase of the facility or the 
possibility that the orphan well may require remedial action if not properly plugged.
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