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CONVERSION CHART 

TO CONVERT FROM U.S. CUSTOMARY INTO 
METRIC

TO CONVERT FROM METRIC INTO U.S. 
CUSTOMARY 

If you know Multiply by To get If you know Multiply by To get 
Length 

inches 2.540 centimeters centimeters 0.3937 inches 
feet 30.48 centimeters centimeters 0.03281 feet 
feet 0.3048 meters meters 3.281 feet 
yards 0.9144 meters meters 1.094 yards 
miles 1.609 kilometers kilometers 0.6214 miles 

Area

square inches 6.452 square
centimeters 

square
centimeters 0.1550 square inches 

square feet 0.09290 square meters square meters 10.76 square feet 
square yards 0.8361 square meters square meters 1.196 square yards 
acres 0.4047 hectares hectares 2.471 acres 

square miles 2.590 square
kilometers 

square
kilometers 0.3861 square miles 

Volume
fluid ounces 29.57 milliliters milliliters 0.03381 fluid ounces 
gallons 3.785 liters liters 0.2642 gallons 
cubic feet 0.02832 cubic meters cubic meters 35.31 cubic feet 
cubic yards 0.7646 cubic meters cubic meters 1.308 cubic yards 

Weight
ounces 28.35 grams grams 0.03527 ounces 
pounds 0.4536 kilograms kilograms 2.205 pounds 
short tons 0.9072 metric tons metric tons 1.102 short tons 

Temperature

Fahrenheit 
(oF)

subtract 32, 
then multiply 
by 5/9 

Celsius 
(oC)

Celsius 
(oC)

multiply by 
9/5, then add 
32 

Fahrenheit 
(oF)

Kelvin 
(K) 

subtract 
273.15 

Celsius 
(oC)

Celsius 
(oC) add 273.15 Kelvin 

(K) 

Note:  1 sievert = 100 rem 
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CHAPTER 1: INTRODUCTION 

1.0 INTRODUCTION 

Holtec International (Holtec) has prepared a license application for a Consolidated Interim Storage 
(CIS) Facility for approval by the United States (U.S.) Nuclear Regulatory Commission (NRC) 
pursuant to the requirements specified in Title 10 of the Code of Federal Regulations (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 proposed site 
(hereafter, “Site”) for the CIS Facility is located in southeastern New Mexico in Lea County, 32 
miles east of Carlsbad, New Mexico, and 34 miles west of Hobbs, New Mexico (Figure 1.0.1).  
Holtec has prepared this Environmental Report (ER) to evaluate the potential radiological and non-
radiological impacts associated with the construction and operation of the CIS Facility for Spent 
Nuclear Fuel (SNF) and Reactor-Related Greater than Class C Low-Level Radioactive Waste 
(LLRW) (hereafter, referred to collectively as “SNF”) in Lea County, New Mexico. Holtec is 
proposing to construct and operate Phase 1 of the CIS Facility within an approximately 1,040 acre 
parcel. Holtec is currently requesting authorization to possess and store 500 canisters of SNF 
containing 5,000 metric tons of uranium (MTUs), which includes spent uranium-based fuel from 
commercial nuclear reactors as well as a small quantity of spent mixed-oxide fuel. If the requested 
license is issued by the NRC, Holtec anticipates subsequently requesting an amendment to the 
license to request authorization to possess and store SNF containing an additional 5,000 MTUs in 
500 canisters for each of 19 subsequent expansion phases to be completed over the course of 20 
years. Ultimately, Holtec anticipates that approximately 10,000 canisters of SNF would be stored 
at the CIS Facility upon completion of 20 phases. Therefore, this ER analyzes the environmental 
impacts of possession and storage of SNF containing 100,000 MTUs. 
This ER was prepared to support a License Application for review and approval by the NRC 
pursuant to the requirements specified in 10 CFR Part 72.34 and in 10 CFR Part 51.61, 
Environmental Report—Independent Spent Fuel Storage Installation (ISFSI) or Monitored 
Retrievable Storage Installation (MRS) license. Holtec prepared this ER consistent with the 
guidance provided in two regulatory documents: 
Regulatory Guide 3.50, Standard Format and Content for A Specific License Application for an 
Independent Spent Fuel Storage Installation or Monitored Retrievable Storage Facility (NRC 
2014a); 
U.S. Nuclear Regulatory Commission Regulation (NUREG)-1748, Environmental Review 
Guidance for Licensing Actions Associated with NMSS Programs (NRC 2003). 
Holtec anticipates that the NRC would issue the Final Environmental Impact Statement (FEIS) 
and License in 2019. Phase 1 construction would begin after issuance of the license and after 
Holtec successfully enters into a contract for storage with the U.S. Department of Energy (DOE). 
Construction on Phase 1 is expected to begin in the first quarter of 2020 and be complete within 
1.5 years. After preoperational testing, Phase 1 of the CIS Facility is expected to be operational in 
early 2022. In this ER, Holtec has assumed that SNF could be stored at the CIS Facility for 
approximately 120 years (40 years for initial licensing plus 80 years for life extensions). That 
storage period could be reduced if a final geologic repository is licensed and operating in 
accordance with the Nuclear Waste Policy Act (NWPA) of 1982, as amended (Holtec 2016a).  
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Figure 1.0.1: LOCATION OF PROPOSED CIS FACILITY 
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1.1 HISTORY AND BACKGROUND 

The U.S. Congress enacted the NWPA of 1982 assigning DOE the task of developing a geologic 
repository for the disposal of SNF generated by commercial nuclear power plants located 
throughout the U.S. In 1987, Congress amended the NWPA to streamline and focus SNF 
management on developing the geologic repository at Yucca Mountain, located in Nye County, 
Nevada. Pursuant to the NWPA, DOE was responsible for obtaining required licenses for Yucca 
Mountain with operations to begin on January 31, 1998. 
On July 23, 2002, President Bush approved Congressional legislation designating Yucca Mountain 
as the final geologic repository intended for the disposal of commercial SNF and high-level waste 
(HLW) generated by the Federal government. DOE submitted a license application to the NRC for 
authorization to construct and operate Yucca Mountain. The NRC reviewed the license application 
and issued a series of Safety Evaluation Reports addressing the long-term environmental 
performance of Yucca Mountain. However, much uncertainty remains as to whether or not the 
facility will open and begin accepting commercial SNF or HLW for disposal. In January 2010, 
President Obama established the Blue Ribbon Commission on America’s Nuclear Future. The 
Commission was directed by the Secretary of Energy to conduct a comprehensive review of 
policies for managing the back end of the nuclear fuel cycle and to recommend a new strategy. On 
January 26, 2012, the Blue Ribbon Commission issued a final report consisting of eight key 
recommendations. Of paramount importance to this licensing action was the Blue Ribbon 
Commission’s recommendation to adopt a new consent-based approach to siting future nuclear 
waste management facilities in order to initiate prompt efforts to develop one or more consolidated 
storage facilities (BRC 2012, Chapter 6). 
Consistent with the Blue Ribbon Commission’s recommendation, on December 23, 2015, DOE 
announced that it would implement a consent-based siting process to establish an integrated waste 
management system to transport, store, and dispose of SNF and HLW. In a consent-based siting 
approach, DOE would work with communities, tribal governments and states across the country 
that express interest in hosting any of the facilities identified as part of an integrated waste 
management system. As part of this process, DOE solicited public comments and hosted a series 
of public meetings to engage communities and discuss the development of a consent-based 
approach to managing SNF and HLW (80 Federal Register [FR] 79872).  
Although the consent-based approach applies to Federal proposals, that approach is indirectly 
applicable to private proposals such as Holtec’s. For example, it is possible that DOE would 
evaluate proposals such as Holtec’s for consistency with the Federal consent-based approach. To 
that end, Holtec’s proposal has been vetted and discussed publicly both at the local and state-level, 
as discussed below and in Section 2.3 (Site Selection Process).  
Development of Holtec’s CIS Facility has support from the state, regional, and local communities 
located in southeastern New Mexico. In an April 10, 2015 letter, New Mexico Governor Martinez 
wrote to Energy Secretary Ernest Moniz, urging the administration to look to southeastern New 
Mexico to store the SNF. “Time and time again, the citizens of southeastern New Mexico have 
impressed me with their hard work ethic and willingness to tackle national problems that many 
others consider to be unsolvable,” Martinez wrote. “In one of the most remote areas of the state, 
they have had the ingenuity and fortitude to carve out a niche in the nuclear industry to broaden 
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their economic base. They understand the benefits not only to their local economy, but also to our 
country” (Martinez 2015). 
In February 2016, the New Mexico Senate Conservation Committee approved a nonbinding 
measure to signal support for the development of the CIS Facility. Although the measure does not 
hold any legal weight, supporters of the CIS Facility view it as an endorsement from the State 
Legislature that would help in what is likely to be a competitive process as the Federal government 
weighs proposals for storing SNF (ALBQ Journal 2016). 
In April 2016, Holtec and the Eddy-Lea Energy Alliance1 (ELEA) announced the signing of a 
memorandum of agreement (MOA) covering the design, licensing, construction and operation of 
the CIS Facility. Among other things, that MOA provides the means by which Holtec could 
purchase the Site proposed for the CIS Facility (ELEA 2016). On July 19, 2016, the New Mexico 
Board of Finance approved the sale of the Site to Holtec (NMBF 2016). 
With regard to previous efforts to license a private storage facility for SNF, in December 2001, the 
NRC previously prepared the Final Environmental Impact Statement (EIS) for the Construction 
and Operation of an Independent Spent Fuel Storage Installation on the Reservation of the Skull 
Valley Band of the Goshute Indians and Related Transportation Facility in Tooele County, Utah, 
NUREG-1714 (NRC 2001). The subject of that EIS, a facility referred to as the “Private Fuel 
Storage” (PFS) facility,” was designed and licensed to store up to 40,000 MTUs of SNF in sealed 
metal casks (approximately 4,000 storage casks) for a term of 20 years. The PFS facility was never 
licensed or constructed. 
More recently, the NRC directed staff to develop a waste confidence decision and promulgated the 
Continued Storage Rule to be supported by an environmental impact statement (SRM-
COMSECY-12-0016) (NRC 2012a). As such, the NRC completed a Generic Environmental 
Impact Statement for Continued Storage of Spent Nuclear Fuel (NUREG-2157) (NRC 2014b) that 
addressed the impacts attributable to continued storage of SNF. The report was needed by the NRC 
to fulfill its responsibilities under the National Environmental Policy Act (NEPA). The 
environmental impacts evaluated in NUREG-2157 include those related to short-term (60 years), 
long-term (an additional 100 years), and indefinite storage of SNF at existing commercial nuclear 
power plants, as well as at an “away-from-reactor” storage facility. 
In developing NUREG-2157, NRC referred to the previous environmental analyses that supported 
issuance of the FEIS for the PFS facility in Tooele, Utah. The NRC concluded that implementation 
of the Preferred Alternative to issue a license to the PFS authorizing construction and operation of 
an ISFSI in Tooele County, Utah would generally be small (NRC 2014b, Table ES-4). 
This ER constitutes a site-specific analysis of the proposed CIS Facility at the southeastern New 
Mexico Site in Lea County. This ER incorporates relevant information and analyses from 
NUREG-2157 as appropriate, for purposes of completeness. For example, for most resources 
analyzed in Chapter 4 of this ER, there is a high-level comparison of the site-specific impact 
conclusions presented in this ER to the generic impact conclusions contained in NUREG-2157.  

                                                             
1 The Eddy-Lea Energy Alliance is a limited liability company owned by the cities of Carlsbad and Hobbs, and Eddy County and 
Lea County. 
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1.2 PURPOSE AND NEED FOR THE PROPOSED ACTION 

DOE has not yet developed a permanent geologic repository to allow for the disposal of 
commercial SNF at Yucca Mountain in Nye County, Nevada, as required under the NWPA. DOE 
was required to open the repository and begin accepting SNF for disposal at Yucca Mountain on 
January 31, 1998. However, the earliest estimated time by which a permanent geologic repository 
could be licensed and operational is 2048 (DOE 2013, pg. 7). The only alternatives currently 
available to the commercial nuclear power utilities (whether currently operational or 
decommissioned and non-operational are to either continue to store SNF in onsite ISFSIs or at an 
“away-from-reactor” storage facility. However, there are currently no licensed away-from-reactor 
storage facilities for accepting SNF from commercial reactors. 
At the time this ER was prepared, three nuclear power plants have been shut down and are in the 
process of being decommissioned and nine nuclear power plants across the U.S. have been 
decommissioned (hereafter referred to as the “decommissioned shutdown sites”) to levels that 
would allow for unrestricted release of the site in accordance with the NRC’s License Termination 
Rule (10 CFR 20, Subpart E). Even though in some cases the nuclear power plants, including the 
SNF pools, have been dismantled and decommissioned, the SNF remains and continues to be 
stored in onsite ISFSIs. Many policymakers and stakeholders in the communities that host 
shutdown reactors want to have the SNF removed to complete decommissioning of the site and to 
allow for more beneficial uses of the land. 
While decommissioning activities have been completed at nine locations across the U.S. (except 
for removing the SNF from dry cask storage), other financial pressures are expected to cause 
utilities to shut down and begin decommissioning other commercial nuclear reactors. A CIS 
Facility is needed to ensure that the SNF at these commercial reactor sites can be safely removed 
so that the remaining lands can be returned to Greenfield status. This point is further underscored 
with the announcement by other electric utilities of their plans to shut down and decommission 
additional commercial reactors located throughout the U.S. 
The nuclear power utilities continue to remain responsible for the surveillance, maintenance, 
emergency preparedness, and physical security of the SNF stored at their ISFSI (unless otherwise 
exempted by the NRC). These activities are estimated to cost each of the utilities at the 
decommissioned shutdown sites an estimated $4.5-8 million per year (BRC 2012, Section 5.2.1). 
Developing a CIS Facility in Lea County, New Mexico, in the most timely manner possible, serves 
a national strategic need by providing for an orderly transfer of SNF from the decommissioned 
shutdown sites to a safer and more secure centralized storage location (NRC 2003). In addition to 
serving the needs of the decommissioned shutdown sites, a CIS Facility also serves the needs of 
the existing operating commercial nuclear reactors in the U.S., until a permanent repository 
becomes available. A CIS Facility alleviates the need to construct new or expanded ISFSIs at these 
operating sites.  
There are only two reasonable alternatives that would meet the purpose and need described in this 
section; (1) the No Action Alternative, described in Section 2.1 and (2) the Proposed Action, 
described in Section 2.2. Chapter 4 discusses the impacts associated with the two reasonable 
alternatives. Section 2.4 discusses alternatives that were considered but eliminated from detailed 
study, and explains why those alternatives were not reasonable.  
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1.3 THE PROPOSED ACTION 

Pursuant to the requirements specified in Title 10 of CFR Part 72, Holtec is requesting a license 
from the NRC for authorization to construct and operate a CIS Facility in Lea County, New 
Mexico, 32 miles east of Carlsbad, New Mexico, and 34 miles west of Hobbs, New Mexico (Figure 
1.3.1). Accounting for the Protected Area (i.e., the area within the security fence containing the 
ISFSI Pads and the Cask Transfer Building), Phase 1 construction would disturb approximately 
119.4 acres. Of this disturbance, 6.2 acres would be associated with constructing the Site access 
road and relocating the existing road that currently runs through the Site; 39.4 acres would be 
associated with constructing a railroad spur; and 1.4 acres would be associated with constructing 
the Security Building, Administrative Building, Parking Lot, and the concrete batch plant/laydown 
area. Holtec is requesting a license to store up to 5,000 MTUs in Phase 1, but has analyzed the 
environmental impacts of storing up to 100,000 MTUs at the CIS Facility.  
Construction of Phases 2-20 would occur over approximately 20 years and would require an 
additional 210.6 acres of land. Such construction would occur adjacent to operational areas 
previously constructed. At full build-out, the CIS Facility would be constructed on approximately 
330 acres. The Protected Area, which encloses the ISFSI Pads, would account for 283 acres of this 
total. Within the Protected Area, approximately 110 acres would be disturbed by the ISFSI Pads. 
There would be a buffer of more than 270 acres between the Protected Area boundary and the 
ISFSI Pads. All SNF stored within the Protected Area would be more than 500 feet from the 
Protected Area boundary and more than 1,000 feet from the property boundary. Phase 1 provides 
a bounding estimate for any construction impacts due to the associated support structures for these 
subsequent phases. The construction phases will be performed in sequence. Table 1.3 shows 
approximate durations for construction of phases 1-20 with the cumulative MTUs completed for 
each phase.  
The major benefit of the Proposed Action is to authorize the receipt of the SNF currently in storage 
at the decommissioned shutdown sites, thus enabling the land at these sites to be returned to 
Greenfield status. After the land has been returned to Greenfield status, the communities that 
hosted the commercial reactor plants gain additional benefits as the land could potentially be 
redeveloped for other purposes. The Proposed Action also provides a regulatory path forward to 
receive SNF from other commercial reactors that may be decommissioned in the future, as well 
from operating commercial reactors prior to decommissioning. A CIS Facility serves as an interim 
storage facility until a geologic repository can be opened. 
The proposed CIS Facility utilizes the technology licensed in Holtec’s generic Certificate of 
Compliance for the Holtec International Storage Module Underground MAXimum Capacity (HI-
STORM UMAX) Storage System, NRC docket number 72-1040. HI-STORM UMAX stores the 
canister containing SNF entirely below-ground to serve as a “security-friendly” storage facility, 
providing a clear, unobstructed view of the entire CIS Facility from any location and the closure 
lid is a massive steel weldment filled with concrete, virtually eliminating the storage contents as a 
target for malevolent acts. The CIS Facility does not require any utilities (water, compressed air, 
or electric power) for its operation post emplacement, eliminating any elements of vulnerability to 
terrorism. The subterranean stored contents emit a very small direct radiation dose to the facility 
workers and surrounding environment. See Section 2.2 of this ER for a detailed description of the 
CIS Facility. The only pathway for public exposure to radiation from routine operations at the CIS 
Facility is external exposure at the uncontrolled boundary from the SNF casks stored at the ISFSI. 
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There is no air pathway because the casks are sealed by being welded shut. There is no potential 
for a liquid pathway because the SNF contains no liquid component and the casks are sealed to 
prevent any liquids from contacting the SNF assemblies. Chapter 7 provides details regarding 
monitoring requirements for the CIS Facility. 
The HI-STORM UMAX Storage System technology to be employed at the CIS Facility is 
currently licensed by the NRC in accordance with 10 CFR Part 72 and therefore complies with the 
NRC requirements for the independent storage of SNF. Holtec anticipates the SNF could be stored 
at the CIS Facility for up to 120 years, or until a permanent geologic repository is opened consistent 
with the NRC’s Continued Storage Rule. The CIS Facility would be decommissioned at the end 
of facility life in accordance with 10 CFR 20, Subpart E. 

Below is the anticipated schedule for the construction and operation of the proposed CIS Facility: 

 Submit License Application in March 2017; 

 Receive license 2019; 

 Construction of Phase 1 of the CIS Facility begins in first quarter of 2020; 

 Holtec CIS Facility commences operations in 2022. 
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Table 1.3 
 

APPROXIMATE SCHEDULE OF ALL PROPOSED CONSTRUCTION 
PHASES FOR THE CIS FACILITY 

 

Phase Phase Construction 
Duration (Years) 

CIS Facility Total Capacity Once Phase 
of Construction Completed (MTUs) 

1 2 5,000 
2 1 10,000 
3 1 15,000 
4 1 20,000 
5 1 25,000 
6 1 30,000 
7 1 35,000 
8 1 40,000 
9 1 45,000 

10 1 50,000 
11 1 55,000 
12 1 60,000 
13 1 65,000 
14 1 70,000 
15 1 75,000 
16 1 80,000 
17 1 85,000 
18 1 90,000 
19 1 95,000 
20 1 100,000 
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1.4 APPLICABLE REGULATORY REQUIREMENTS, PERMITS, AND 
REQUIRED CONSULTATIONS  

This section provides a summary of the Federal, state, and local laws and regulations applicable 
the proposed CIS Facility. For each applicable law or regulation, the Site is evaluated to determine 
whether the available Site environmental characteristics support the regulatory requirements with 
respect to successfully licensing and permitting the facilities. This section also identifies any 
legislative or regulatory prohibitions that might prevent siting and permitting the CIS Facility at 
the Site. The role of the Federal, state, and local agencies involved with the licensing and 
permitting of the CIS Facility is also discussed. A list of pertinent Federal, state, and local 
authorizations and consultations applicable to the CIS Facility at the Site is provided in Table 
1.4.1.  

1.4.1 United States Government 

The following is a summary of Federal agencies involved in the environmental approvals and 
consultation process for resources in their jurisdiction for the CIS Facility project construction and 
operations activities proposed by Holtec. 
1.4.1.1 U.S. Nuclear Regulatory Commission 

The Atomic Energy Act of 1954, as amended, gives the NRC regulatory jurisdiction over the 
design, construction, operation, and decommissioning of the facility specifically with regard to 
assurance of public health and safety. The NRC would perform periodic surveillance of 
construction, operation and maintenance of the proposed facility. The NRC establishes standards 
for protection against radiation hazards arising out of licensed activities. The NRC licenses are 
issued pursuant to the Atomic Energy Act of 1954, as amended, and the Energy Organization Act 
of 1974. The regulations apply to all persons who receive, possess, use or transfer licensed 
materials. 
The NRC is responsible for the review and licensing of SNF storage facilities in accordance with 
10 CFR Part 72. Submittal of a comprehensive license application, including, among other things, 
a Safety Analysis Report (SAR) and an ER that address safety and environmental issues, is 
required pursuant to 10 CFR Part 72. This ER and other required plans/documents are being 
submitted concurrently to the NRC for its review and approval. As part of the licensing process 
for the proposed facilities, the NRC will prepare an EIS in accordance with NEPA requirements 
and NRC regulations (10 CFR Part 51) for implementing NEPA. Other applicable NRC 
regulations include: Appendix B of 10 CFR Part 50 for Quality Assurance and 10 CFR Part 73 for 
physical protection. 
Seven categories of NRC licensees are required to report annually on individual exposure in 
accordance with Title 10 of the Code of Federal Regulations (10 CFR 20.2206, “Reports of 
Individual Monitoring”). These categories include independent spent fuel storage installations. 
The data submitted by licensees consist of radiation exposure records for each monitored 
individual. These data are analyzed and reported annually by the NRC in terms of collective dose 
and the distribution of dose among the monitored individuals (NRC 2016, Appendix A, Table A1). 
The limits for exposures are discussed in Section 3.12.2.1. 
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1.4.1.2 U.S. Environmental Protection Agency (EPA) 

The EPA has primary authority relating to compliance with the Clean Air Act (CAA), Clean Water 
Act (CWA), Safe Drinking Water Act (SDWA), and Resource Conservation and Recovery Act 
(RCRA). EPA Region 6 has delegated regulatory jurisdiction to the New Mexico Environmental 
Department (NMED) for nearly all aspects of permitting, monitoring, and reporting activities 
relating to these statutes and associated programs. Consequently, compliance activities associated 
with these statutes are presented in Section 1.4.2.  
The EPA has promulgated standards for a number of hazardous air pollutants, including 
radionuclides. Emission Standards for NRC Licensed Facilities (40 CFR 61 Subpart I) establishes 
limits on emission of radionuclides to air such that the public would not receive an effective dose 
equivalent exceeding 10 millirem/year. Because the CIS Facility will not emit radionuclides to the 
air during operations, this standard will not be exceeded.  

1.4.1.3 U.S. Department of Transportation (DOT) 

The transportation of SNF from a commercial nuclear power plant to the CIS Facility requires a 
transportation package that is approved and certified by the NRC in accordance with 10 CFR Part 
71. The Certificate of Compliance (CoC) ensures the transport packages are designed to maintain 
confinement of the SNF during shipping and ensure there will not be any radiological release 
caused by hypothetical severe accident scenarios. 
The transporters of SNF must submit applications to the NRC for review and approval of a 
transportation package in accordance with 10 CFR Parts 72 and 71, respectively. Upon approval 
of such applications, the NRC issues a CoC for the specific designs. 
Transportation of SNF is regulated under 49 CFR Part 173, Shippers – General Requirements for 
Shipments and Packagings. Other requirements pertaining to the transportation of material to the 
proposed CIS Facility are: 

 49 CFR Part 171, General Information, Regulations, and Definitions; 

 49 CFR Part 172, Hazardous Materials Tables, Special Provisions, Hazardous Material 
Communication, Emergency Response Information, and Training Requirements; 

 49 CFR Part 177, Carriage by Public Highway; 

 49 CFR Part 107 Subpart G (registration/fee to DOT as a person who offers or transports 
hazardous materials). 

All provisions of these enabling regulations are met prior to the transport of any SNF, LLRW, 
mixed waste, or hazardous material.  
1.4.1.4 Occupational Safety and Health Administration (OSHA) 

The Occupational Safety and Health Act of 1970 is designed to increase the safety of workers in 
the workplace. It provides that the Department of Labor is expected to recognize the dangers that 
may exist in workplaces and establish employee safety and health standards. Applicable 
regulations are found in 29 CFR 1910 for general industry and 29 CFR 1926 for construction 
activities. OSHA regulates mitigation requirements and mandates proper training and equipment 
for workers. A Memorandum of Understanding between OSHA and NRC allows NRC to identify 
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any violations to the licensee (in this case, Holtec) for correction, if correction does not occur, then 
NRC will notify the regional Federal OSHA office. 

1.4.1.5 U.S. Department of Interior, U.S. Fish and Wildlife Service (USFWS) 

The USFWS is responsible for the protection of threatened and endangered species. There are 
three Federally-listed species known to occur within Lea County, New Mexico. These include the 
Interior Least Tern (Sternula antillarum athalassos), the Northern Aplomado Falcon (Falco 
femoralis septentrionalis), and the Yellow-Billed Cuckoo (Coccyzus americanus). Additionally, 
the Lesser Prairie-Chicken (Tympanuchus pallidicinctus) is also currently under review for listing 
consideration. A biological resource survey of the Site was completed in October 2016 and no 
significant biological resources were identified within the area surveyed (see Appendix B). As 
discussed in Section 3.4 of this ER, these species have not been located within the Site and 
regulatory reviews and field inspections do not support the belief that they are present within the 
CIS Facility Site. There is no designated or proposed critical habitat within Lea County. 
In 2008, the Bureau of Land Management (BLM) established a Lesser Prairie-Chicken Habitat 
Preservation Area of Critical Environmental Concern (ACEC) to protect and enhance 58,000 acres 
of habitat for the species. The nearest ACEC straddles Lea and Eddy Counties and is about 58 
miles from the Site (BLM 2008, Appendix 3).  
1.4.1.6 U.S. Department of Interior, Bureau of Land Management (BLM) 

Almost all of the land immediately surrounding the Site is owned and managed by the BLM. As 
described in Section 2.2.1 and shown on Figure 2.2.1, Holtec is proposing to construct an access 
road and railroad spur to the Site. The road and railroad spur would necessarily cross BLM land 
and would require BLM to issue rights-of-way (ROW) authorization to construct and operate the 
road and railroad spur, in accordance with Federal Land Policy and Management Act of 1976 
(FLPMA) and the Mineral Leasing Act of 1920. 
1.4.2 State of New Mexico 

At the state level, the environmental permitting of the CIS Facility, which would be located on 
land owned by Holtec, is primarily governed by the NMED. NMED is charged with responsibility 
to manage and protect human health and the environment in the State of New Mexico. The NMED 
consists of several divisions that have responsibility for various permits and environmental 
programs. The following is a summary of environmental permitting activities to be undertaken 
with NMED. 
1.4.2.1 Surface Water Protection 

In order to protect jurisdictional waters from pollutants that could be conveyed in construction-
related stormwater runoff, a NPDES Construction Stormwater Permit is required because 
construction of the CIS Facility involves the grubbing, clearing, grading or excavation of more 
than 1 acre of land. Various land clearing activities such as a borrow pit for fill material may also 
be covered under this general permit.  
As part of this permitting process, a Stormwater Pollution Prevention Plan (SWPPP) is developed 
and a Notice of Intent (NOI) filed with the NMED Water Quality Bureau prior to the 
commencement of construction activities. Implementation of the SWPPP requirements occurs 
prior to any discharge and continue until permit termination. Within the SWPPP, there are 
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provisions outlining erosion and sediment controls, soil stabilization practices, structural controls, 
and other best management practices (BMPs) employed during construction to protect offsite 
waters from adverse impacts from construction-related activities and mitigate any storm water 
runoff. The SWPPP also outlines maintenance and inspection requirements and identify BMPs for 
the effective management of storm water runoff. 
Once construction has been completed, a NPDES General Permit for Industrial Stormwater is 
required for point source discharge of stormwater runoff from industrial or commercial facilities 
to the waters of the state. Commonly, a general permit is available to almost any industry, but there 
is also an option to obtain an individual NPDES permit for the CIS Facility. The CIS Facility does 
not discharge process wastewater, and there are no potable surface water resources within the 
vicinity of the Site.  
A Spill Prevention, Control, and Countermeasures Plan (SPCC) may need to be developed because 
all diesel fuel storage tanks at the CIS Facility are placed above the ground. 
The NMED Water Quality Bureau requires that facilities that discharge an aggregate waste water 
of more than 2,000 gallons per day septic systems apply for and submit a groundwater discharge 
permit and plan. 

1.4.2.2 Drinking Water and Groundwater Protection 

No potable groundwater is known to exist in the immediate vicinity of the Site. The CIS Facility 
does not use Site groundwater or surface water supplies; rather, Holtec proposes to obtain potable 
water for the CIS Facility from the City of Hobbs Water Department. 
Sanitary wastewater generation during CIS Facility construction is not expected as the use of 
portable toilets is likely, although use of sewage collection tanks, as planned for the operations 
phase, is another option. During CIS Facility operation, Holtec expects to dispose of sanitary 
wastewater using sewage collection tanks and underground digestion tanks similar to septic tanks 
but with no leach field. After testing the waste in the collection tanks to ensure release criteria are 
met, the sewage is disposed of at an off-site treatment facility.  
1.4.2.3 Preservation of Air Quality 

As discussed in Section 4.6 of this ER, construction and operation of the CIS Facility does not 
have any measurable impact on the local air quality, and no significant criteria or hazardous air 
pollution emissions occur. Any potential air quality-related impacts associated with construction 
of the CIS Facility result from gaseous pollutant emissions from diesel-powered construction 
equipment and from fugitive dust emissions from excavation activities and construction 
equipment. An onsite concrete batch plant during construction and operation requires a permit.  
To minimize fugitive dust emissions, a BMP Emissions Control Plan provides assurance that 
fugitive dust emissions are effectively managed and minimized throughout all construction phases. 
This BMP Emission Control Plan includes dust control techniques, such as watering and/or 
chemical stabilization of potential dust sources.  
During operations, gaseous criteria pollutant emissions at the CIS Facility are limited to small 
propane space heating furnaces, a standby emergency diesel generator, a fire pump diesel engine, 
heavy haul trucks, cask transporters, and workers’ private vehicles. Refrigerants used for air 
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conditioning at the CIS Facility consist of Class II refrigerants (i.e., non-ozone depleting 
substances).  
The NMED Air Quality Bureau Permitting Section processes permit applications for industries 
that emit pollutants to the air. New Mexico Statutes Annotated Chapter 74, “Environmental 
Improvement,” Article 2, “Air Pollution,” and implementing regulations in NMAC Title 20, 
Environmental Protection, Chapter 2, “Air Quality,” establishes air-quality standards and permit 
requirements prior to construction or modification of an air-contaminant source. These regulations 
also define requirements for an operating permit for major producers of air pollutants and imposes 
emission standards for hazardous air pollutants. Holtec intends to obtain any required air permits 
to support construction and operations at the CIS Facility from the NMED. Because there are no 
airborne effluents of radionuclides from normal operations at the CIS Facility, airborne effluent 
monitoring is not expected to be required. 

1.4.2.4 Pollution Prevention and Waste Management 

The CIS Facility project is committed to pollution prevention practices. Non-hazardous wastes 
from construction are disposed of appropriately at off-site facilities. As discussed in Section 4.11 
of this ER, during operations, small quantities of LLRW, mixed waste, and hazardous wastes are 
generated. 
The NMED Hazardous Waste Bureau mission is to provide regulatory oversight and technical 
guidance to New Mexico hazardous waste generators and treatment, storage, and disposal facilities 
as required by the New Mexico Hazardous Waste Act (HWA; Chapter 74, Article 4) and 
regulations promulgated under the Act. In general, the regulations promulgated pursuant to the 
Hazardous Waste Act incorporate the federal requirements under RCRA, 40 CFR 260-283, by 
reference. The Bureau issues hazardous waste permits for all phases, quantities and degrees of 
hazardous waste management including treating, storing and disposing of listed or hazardous 
materials. 
The small quantities of hazardous wastes generated are expected to be less than 220 pounds/month. 
Thus, the CIS Facility qualifies as a Conditionally Exempt Small Quantity Generator (CESQG). 
All hazardous wastes generated are identified, stored, and disposed of in accordance with state and 
Federal requirements applicable to CESQGs. Because the CIS Facility design does not include 
Underground Storage Tanks (USTs), UST registration with NMED is not required. Any LLRW 
and mixed waste is disposed of at licensed disposal facilities. 

1.4.2.5 Historic and Archeological Resources 

The National Historic Preservation Act (NHPA) was enacted to create a national historic 
preservation program, including the National Register of Historic Places and the Advisory Council 
on Historic Preservation (ACHP). Section 106 of the NHPA requires Federal agencies (in the case 
of licensing the CIS Facility, the NRC) to take into account the effects of their undertakings on 
historic properties.  
Cultural properties, including prehistoric and historic archaeological sites, historic buildings and 
other structures, and traditional cultural properties located on state land in New Mexico are 
protected by the Cultural Properties Act. It is unlawful for any person to excavate, injure, destroy, 
or remove any cultural property or artifact on state land without a permit. It is also unlawful for 
any person to intentionally excavate any unmarked human burial, and any material object or 
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artifact interred with the remains, located on any non-Federal or non-Indian land in New Mexico 
without a permit.  
Coordination with the New Mexico Historic Preservation Division (HPD) and New Mexico State 
Historic Preservation Officer (SHPO) is being conducted for the CIS Facility. Historical and 
cultural resources near and within the Site are described in Section 3.7 of this ER. A cultural 
resource survey of the Site was completed in December 2016 and no significant cultural resources 
were identified within the area surveyed (see Appendix C). No issues were identified to preclude 
licensing and permitting the proposed CIS Facility. 

1.4.2.6 Site Access 

Holtec and Lea County intend to obtain a permit from the New Mexico Department of 
Transportation (NMDOT) for constructing an access road and railroad spur to the Site. The permit, 
once issued, would stipulate any safety enhancements necessary.  
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CHAPTER 2: ALTERNATIVES 

2.0 INTRODUCTION 

This chapter describes the two alternatives analyzed in detail in this Environmental Report (ER): 
(1) the No Action Alternative and (2) the Proposed Action. The No Action Alternative, which is 
described in Section 2.1, would occur if the proposed Consolidated Interim Storage Facility (CIS 
Facility) is not constructed and operated. Section 2.2 describes the Proposed Action and provides 
information related to construction and operation of the CIS Facility. Section 2.3 describes the site 
selection process that was employed for the Holtec CIS Facility, and Section 2.4 identifies other 
alternatives to the Proposed Action and explains why those other alternatives were eliminated from 
detailed analysis. Lastly, Section 2.5 presents a summary comparison of the No Action Alternative 
and the Proposed Action, based on the analysis contained in Chapter 4 of this ER.  

2.1 NO ACTION ALTERNATIVE 

Under the No Action Alternative, Holtec would not construct and operate the CIS Facility and 
spent nuclear fuel (SNF) would continue to be stored at commercial reactor sites in accordance 
with current management objectives. Because there are no currently licensed away-from-reactor 
facilities for accepting SNF from commercial reactors, the No Action Alternative assumes that 
onsite storage would continue until another away-from-reactor facility is available or a permanent 
geologic repository is ultimately licensed, constructed, and operating. It is estimated that the 
earliest time by which a geological repository could become available for permanent disposal of 
SNF would be 2048 (DOE 2013, pg. 7).  
In the short-term under the No Action Alternative, the decommissioned shutdown sites and the 
existing commercial nuclear reactor sites would continue to store SNF in existing pools or at-
reactor Independent Spent Fuel Storage Installation (ISFSIs). At all sites, SNF would continue to 
be stored onsite in accordance with regulatory and license requirements and maintain a physical 
security program to ensure the SNF remains adequately protected. In the long-term, all operating 
sites would require existing ISFSIs to be expanded or new ISFSIs to be constructed. The potential 
impacts of expanding ISFSIs or constructing new ISFSIs are presented in Section 4.14 of this ER. 
Additionally, under the No Action Alternative, the decommissioned shutdown sites would not be 
returned to a Greenfield condition and the land could not be further developed in a manner that 
would be most beneficial to the local communities. These local communities would be required to 
host the storage of SNF even if such action was not the preference of community members. A 
listing of the currently decommissioned shutdown sites is provided in Table 2.1.1.  
The No Action Alternative would not be supportive of the Nuclear Regulatory Commission’s 
(NRC) rulemaking on the Continued Storage of SNF and the recommendations from the Blue 
Ribbon Commission on America’s Nuclear Future to promote efforts to develop one or more 
consolidated storage facilities in the United States (U.S.). The No Action alternative would not 
meet the purpose of and need for the Proposed Action (BRC 2012, Chapter 5). 
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2.2 PROPOSED ACTION 

As described in Section 1.2, the Proposed Action is the issuance of an NRC license under 10 CFR 
72 authorizing the construction and operation of a CIS Facility on approximately 1,040 acres of 
land controlled by Holtec in Lea County, New Mexico. The CIS Facility would receive, possess, 
and store SNF containing up to 100,000 metric tons of uranium (MTUs) of SNF. 
2.2.1 Description of the Proposed Site 

The center of the proposed CIS Facility site (hereafter, “Site”) is at latitude 32.583 north and 
longitude 103.708 west, in Lea County, 32 miles east of Carlsbad, New Mexico, and 34 miles west 
of Hobbs, New Mexico. Larger population centers are Roswell, New Mexico, 74 miles to the 
northwest; Odessa, Texas, 92 miles to the southeast; and Midland, Texas, also to the southeast at 
103 miles. The nearest international airport is located between Midland and Odessa, Texas 98 
miles to the southeast. The Site, which would be purchased by Holtec from the Eddy-Lea Energy 
Alliance (ELEA), is bordered by Federal and state lands on all sides (ELEA 2007, Section 2.1). 
The Site, which is situated 0.52 miles north of U.S. Highway 62/180, consists of mostly 
undeveloped land used for cattle grazing with the only boundary being a four-strand barb wire 
fence along the south side of the property until it nears Laguna Gatuna where it turns south to the 
highway. This fence is the boundary between two grazing allotments administered by the Bureau 
of Land Management (BLM). The majority of allotments are grazed year-round with some type of 
rotational grazing (ELEA 2007, Section 2.1). 

As shown on Figure 3.1.3, the following facilities are situated on the Site:  

 A communications tower in the southwest corner of the Site; 

 A former producing gas and distillate well with associated tank battery is located near the 
communications tower; 

 A small water drinker (livestock) is located along the aqueduct in the northern half of the 
Site; 

 Oil recovery facility (abandoned) that still has tanks and associated hardware left in place 
in the northeast corner; 

 An oil recovery facility with tanks and associated hardware still in place in the far southeast 
corner (ELEA 2007, Section 2.1). 

No water wells are located on the Site. However, the Site has been associated with oil and gas 
exploration and development with at least 18 plugged and abandoned oil and gas wells located on 
the property. However, none of these plugged and abandoned oil and gas wells are located within 
the area where the ISFSI would be located or where any land would be disturbed and they are not 
expected to affect the construction and operation of the CIS Facility. The plugged wells are 
estimated to be 30-70 years old. It is possible that hydrocarbon contamination exists at the Site as 
a result of these past practices (ELEA 2007, Appendix 2G). There are no active wells on the Site 
and there are no plans to use any of the plugged and abandoned wells on the Site. 

Land uses in the area are limited to oil and gas exploration and production, oil and gas related 
services industries, livestock grazing, and limited recreational activity. The only nearby residents 
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are ranchers that occupy several ranches as close as 1.5 miles away. A larger transient population 
exists in the form of potash mine workers, oil field workers, employees of an oil field waste 
treatment facility and an industrial landfill. One restaurant is nearby (3.5 miles) that serves 
travelers on U.S. Highway 62/180. The nearest population center is the village of Loving, New 
Mexico, 30 miles to the southwest (ELEA 2007, Section 2.1). 
Lands within 5 miles of the Site are privately owned, state lands, or BLM lands. Land use within 
5 miles of the Site falls into two categories; livestock grazing and mineral extraction. The nearest 
residence to the Site is located at the Salt Lake Ranch, 1.5 miles north of the Site. There are 
additional residences at the Bingham Ranch, 2 miles to the south, and near the Controlled Recovery 
Inc. complex, 3 miles to the southwest. There is an average population of less than 20 residents 
among five ranches within a five mile radius. This is a population density of less than five residents 
per square mile (ELEA 2007, Section 2.1). 
Within 50 miles of the Site, except for the communities located in the area, the land use and 
ownership is essentially the same as within the 5 mile radius. Along with the mining, grazing, and 
oil/gas activity, agriculture is a major activity (ELEA 2007, Section 2.1).  
An industrial railroad lies 3.8 miles to the west and a spur would have to be constructed to serve 
the Site. The railroad currently serves local potash mines by transporting ore to refineries and 
finished product to markets, refineries, and the agricultural sector. Construction would be across 
BLM lands. Construction of a railroad spur would not be inconsistent with agency land use, 
although additional National Environmental Policy Act (NEPA) analysis would likely be required 
for a right-of-way (ROW) on Federal lands. The construction route would be relatively level and 
would not have to cross major highways. Similarly, a new roadway of approximately one mile in 
length is proposed to be constructed to the Site from U.S. Highway 62/180. Construction would 
be across BLM lands and would not be inconsistent with agency land use, although additional 
NEPA analysis would likely be required for a ROW on Federal lands (ELEA 2007, Section 2.1).  
Electric power is available from both the north and south. Power lines and a substation would be 
needed to serve the Site. The lines would be expected to be brought in from the south a distance 
of one mile to the center of the Site. There are several existing ROWs on the Site. These existing 
ROW include pipelines, roads, well pads, power lines, a telephone line, and a communications 
tower (ELEA 2007, Section 2.1).  
The major roads in the area consist of county and state roads interconnecting the various population 
centers. U.S. Route 285 runs south to north along the Pecos River. U.S. Highway 62/180 runs 
southwest to the northeast through Carlsbad and Hobbs, New Mexico. U.S. Route 82 travels west 
to east from Artesia through Lovington, New Mexico. U.S. Route 380 traverses west to east from 
Roswell through Tatum, New Mexico (ELEA 2007, Section 2.1).  

2.2.2 Description of the Facility 

The CIS Facility would utilize the Holtec International Storage Module Underground MAXimum 
Capacity (HI-STORM UMAX) technology (certified in NRC docket number 72-1040), which is a 
dry, in-ground storage system that stores a hermetically-sealed canister1 containing SNF in any 
                                                             
1 Throughout this ER, the term “canister” means an all-welded vessel containing SNF that has been qualified to serve as a 
confinement boundary under the rules of 10CFR 72. The more general term “canister” is generally used herein in place of the 
terms “multi-purpose canister” (“MPC”) and “dry storage canister” (“DSC”). A cask, which also provides shielding, can also be 
placed into a VVM. 
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number of Vertical Ventilated Modules (VVM). At full build-out, the CIS Facility would contain 
10,000 VVMs that would be constructed in 20 phases over approximately 20 years, with a total 
disturbance of approximately 330 acres of land. Figure 2.2.1 presents an aerial view of the CIS 
Facility. The CIS Facility includes: 

 HI-STORM UMAX SNF storage units licensed under 10 CFR 72; 

 Cask Transfer Building where casks would be brought in and prepared for canister 
placement in permanent storage in the HI-STORM UMAX VVMs; 

 Security Building; 

 Administration Building; 

 Railroad spur and Site access road; and  

 Construction laydown area that would contain an equipment storage building and a 
concrete batch plant.  

Figure 2.2.2 presents the CIS Facility layout and Figure 2.2.3 presents details of the building layout 
on the Site. More detailed descriptions of the facility components, as well as additional design 
features, can be found in Chapter 1 of the SAR (Holtec 2017).  
2.2.2.1 HI-STORM UMAX SNF Storage System 

Currently, the NRC has licensed and approved SNF storage systems owned by Holtec, AREVA, 
NAC International (NAC), and EnergySolutions. Each of these systems is engineered to safely 
store spent fuel for periods of up to 50 years or longer and this time can be extended almost 
indefinitely through rigorous inspections, aging management programs, maintenance, and re-
licensing. SNF is stored horizontally in the AREVA system and vertically in the Holtec, NAC, and 
EnergySolutions systems 
The HI-STORM UMAX (illustrated in Figure 2.2.4) has all the safety attributes that are attributed 
to in-ground storage, such as enhanced protection from incident projectiles and threats from 
extreme environmental phenomena such as hurricanes, tornado borne missiles, earthquakes, 
tsunamis, fires, and explosions. The HI-STORM UMAX has been engineered to: 

 maximize shielding and physical protection for the canisters; 

 minimize the extent of handling of the SNF; 

 minimize dose to operators during loading and handling; 

 require minimal ongoing surveillance and maintenance by plant staff; 

 facilitate SNF transfer of the loaded canister to a compatible transport overpack for 
transportation (Holtec 2017, Section 1.2.1). 

The HI-STORM UMAX is designed to be fully compatible with all HI-TRAC transfer casks and 
canisters previously certified for storage by the NRC. The proposed Holtec HI-STORM UMAX 
Storage System at the CIS Facility would be capable of storing the SNF from all existing SNF 
storage systems, and would be the only licensed technology with this universal capability (Holtec 
2017, Section 1.2.1). Because the storage cavity of HI-STORM UMAX is sufficiently large to 
accommodate every canister type in use in the United States at this time, utilizing the Holtec HI-
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STORM UMAX Storage System would allow removal of any SNF from existing reactor sites as 
well as the decommissioned shutdown sites per the Department of Energy’s (DOE’s) goal 
presented in Strategy for the Management and Disposal of Used Nuclear Fuel and High Level 
Radioactive Waste (DOE 2013, pg. 6).  
The CIS Facility, when completely finished, would contain approximately 10,000 VVMs that 
would each store one canister of SNF. Each phase would consist of constructing 500 units with 
concrete approach aprons that surround two individual 250 units HI-STORM UMAX ISFSI Pads. 
The HI-STORM UMAX system would store the SNF underground, to a total depth of 
approximately 22.5 feet (see Figure 1.2.2(a) in the SAR [Holtec 2017]). The transfer cask is 
required for shielding and protection of the SNF during loading and closure of the canister.  
2.2.2.2 Support Foundation Pad 

The Support Foundation Pad (SFP) is the underground pad which supports the HI-STORM UMAX 
VVM (Figure 2.2.5). The SFP on which the VVM rests must be designed to minimize long-term 
settlement and must have sufficient strength to support the weight of all the loaded VVMs during 
long-term storage and earthquake conditions. Because of its underground staging in HI-STORM 
UMAX, tip-over of the VVM in storage is not possible. To exploit the biological shielding 
provided by the surrounding soil subgrade, the canister is entirely situated well below the top-of-
grade level (Holtec 2017, Section 1.2.3). The open plenum above the canister also acts to boost 
the ventilation action of the coolant air. Because the VVM is rendered into an integral part of the 
subgrade, it cannot be located to another ISFSI site. It also cannot be lifted and, therefore, is not 
subject to the potential for a handling accident (Holtec 2016b, Section 1.2.3).  
Steel, concrete, and the subgrade are the principal shielding materials in the HI-STORM UMAX. 
The steel and concrete shielding materials in the closure lid provide additional gamma and neutron 
attenuation to reduce dose rates. Steel and lead are the principal shielding materials in the HI-
TRAC transfer cask. The combination of these shielding materials ensures that the radiation and 
exposure objectives of 10 CFR 72.106 and “as low as reasonably achievable” (ALARA) are met 
(Holtec 2016b, Section 1.2.3.1).  
2.2.2.3 Cask Transfer Building 

The Cask Transfer Building is where casks would be brought in and prepared for permanent 
storage in the VVMs. The building, which would be approximately 400 feet long by 150 feet wide 
and would have a height of approximately 60 feet, would be south of the SFPs inside the Protected 
Area (see Figures 2.2.2 and 2.2.3). The Cask Transfer Building would likely contain two bays in 
a single building, but there is a possibility that the final design could contain multiple bays in 
multiple buildings for contingency or increased operational capacity. In either event, the footprint 
of the Cask Transfer Building would not be expected to change. The Cask Transfer Building would 
be the tallest structure at the CIS Facility (Holtec 2016a). The Cask Transfer Building would 
contain a service crane and gantry crane, which would run along independent rails. Only the gantry 
crane would be used to move casks.  
Rail cars would enter the east side of the building and casks would be unloaded by the gantry 
crane. After unloading, rail cars would exit the Cask Transfer Building on the east side of the 
building. Along the rail line, inside the Cask Transfer Building, would be space for cask staging 
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and transporter loading. Once the transporter is loaded, it would exit the building and proceed to 
the appropriate storage module at the HI-STORM UMAX ISFSI Pad.  
Preventative maintenance would be performed on a regular basis on the cranes, transfer equipment, 
shipping casks, and other equipment in this building. Additional storage would be provided for 
temporary staging of impact limiters and casks, as well as storage for maintenance tools and 
supplies. The Cask Transfer Building would also include waste management areas and chemical 
storage areas for cleaning supplies needed to support activities at the CIS Facility. A small storage 
building (55 feet by 75 feet) would be located northwest of the Cask Transfer Building inside the 
Protected Area.  

2.2.2.4 Security Building and Administration Building 

The Security Building would be located east of the Cask Transfer Building and would be part of 
the Protected Area (see Figures 2.2.2 and 2.2.3). The single-story building would be approximately 
100 feet long by 100 feet wide. Included inside the building would be the surveillance and 
monitoring stations for the Central Alarm Station, access control, and the armory. Security 
personnel would monitor sensors and intrusion alarms, control employee access, process visitors 
into the CIS Facility, and control rail and vehicle access to the CIS Facility facilities. A parking 
lot would be located east of the Security Building outside the Protected Area. 
The single-story Administration Building, approximately 100 feet long by 100 feet wide, would 
be outside the Protected Area, east of the parking lot (see Figures 2.2.2 and 2.2.3). It would contain 
offices for operations, maintenance, and material control personnel; administrative functions 
related to processing shipments; emergency equipment and operations; communication and 
tracking center/facility; training and visitor center; health physics area; records storage; conference 
room; break room; and restroom facilities.  
2.2.2.5 Railroad Spur and Site Access Road 

The CIS Facility would be serviced by a railroad spur and access road as discussed in Section 2.2.1 
and as shown on Figure 2.2.1. 

2.2.2.6 Concrete Batch Plant 

Holtec intends to construct a concrete batch plant to facilitate storage module construction and 
future expansion of the Site. An onsite batch plant would provide operational efficiencies by 
producing concrete onsite, rather than transporting it to the Site. The batch plant would be located 
north of the parking lot outside of the Protected Area (see Figures 2.2.2 and 2.2.3). 

2.2.2.7 Waste Management 

The CIS Facility would be designed to minimize the volumes of radiological and non-radiological 
waste generated during operations. Disposal plans, waste minimization practices, and related 
environmental impacts are discussed in Section 4.13 of this ER.  
2.2.2.8 Construction Process for CIS Facility 

A summary of the construction process is described below. A more detailed explanation, including 
drawings, are provided in the SAR (Holtec 2017). 
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The location for the Phase 1 ISFSI would be prepared by excavating a pit that would house the 
SNF canisters in the VVMs. Once the excavation pit is completed, the subsurface would be 
compacted/proof-rolled to ensure a stable surface for concrete pours. After surface preparation, a 
mud mat (or leveling slab approximately 3 inches in thickness) would be poured to ensure there is 
an even surface to pour the HI-STORM UMAX SFP. Formwork would then be erected and 
reinforcing steel would be staged for the SFP concrete pour, followed by the actual concrete pour 
itself (Holtec 2016a).  
Once the SFP is poured, the Cavity Enclosure Containers (CEC) would be staged and leveled using 
designed leveling bolts. Upon completion of the CEC leveling process, formwork would be erected 
to grout the CEC baseplates in place, followed by the actual grouting process itself. The Self-
Hardening Engineering Subgrade (SES) Layer, composed of Engineered Backfill, Controlled Low 
Strength Material (CLSM) or Lean Concrete, would be installed to the appropriate elevation and 
the top surface would be prepped for the top slab or ISFSI Pad. After the concrete is poured for 
the ISFSI Pad, the HI-STORM UMAX system would be complete (Holtec 2016a).  
Each HI-STORM UMAX ISFSI Pad would be surrounded on up to four sides by an Approach 
Apron, which would be a concrete pathway approximately 35 to 40 feet in width. The Approach 
Apron would allow the Vertical Cask Transporter (VCT) to rotate appropriately and navigate the 
HI-STORM UMAX CECs and download the SNF canisters in each CEC (Holtec 2016a).  
2.2.2.9 Operation of the CIS Facility 

A high-level detail of the operational process is described below. A more detailed explanation, 
including drawings, is provided in the SAR (Holtec 2017). 
Shipping casks containing canisters would arrive via rail car, or possibly heavy haul trailer, and 
operations would be similar for either transport system. Upon arrival, security personnel would 
perform an initial receipt inspection of the cask prior to transport into the Protected Area. The 
shipping cask would then be transported into the Cask Transfer Building and a receipt inspection 
of the cask by radiological personnel would be conducted. The inspection would include initial 
radiological surveys and an examination of the integrity of the shipping container. The cask would 
then be transferred to a receiving pad using the movable gantry crane. The shipping cask lid would 
be removed in the Cask Service Area. 
In what follows, the acronym VCT (for vertical cask transporter) is used to denote the hauling 
machinery (Holtec 2016a). (Note: a HI-PORT, which is a Holtec trade name for an engineered 
Low-Profile Transporter, could also be used to transport the cask to the ISFSI pad).  

The cask would be transported to the ISFSI storage pad using the VCT. The cask would be aligned 
with the storage location, the lower lid of the shipping cask would be removed, and the cask would 
be lowered onto the storage pad using the raising/lowering capability of the VCT and the canister 
would be lowered into the VVM. The shipping cask would be disconnected and removed from the 
storage site and the lid and other necessary components on the storage pad would be installed using 
the VCT. Finally, the VCT, with the shipping cask, would be returned to the Cask Transfer 
Building (Holtec 2016a). Figure 1.2.3 in the SAR (Holtec 2017) illustrates the process of loading 
a canister into the VVM.
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Note: The shown layout is for all 20 Phases at Site. Phase 1 only contains space for 500 canisters of SNF in a vertical 
underground configuration. 
 

Figure 2.2.2: HI-STORE CIS FACILITY LAYOUT 
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Source: Holtec 2017. 

Figure 2.2.4: ILLUSTRATION OF ARRAY OF HI-STORM UMAX SYSTEM 
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2.3 Site Selection Process 

The process of identifying a site for the CIS Facility is rooted in a process that began in March 
2006, when then-Secretary of Energy, Samuel W. Bodman, announced that DOE was seeking 
expressions of interest from the public and private sectors to propose and evaluate sites suitable 
for activities under the Global Nuclear Energy Partnership (GNEP). GNEP was intended to close 
the nuclear fuel cycle by developing facilities to recycle SNF and reuse the usable constituents of 
the SNF to fuel other reactors and produce electricity. Under DOE’s plan, communities and 
private-public consortia were encouraged to consider participation in the GNEP technology 
demonstration and submit ideas on how DOE should best solicit, evaluate and award site 
evaluation study contracts for the program (ELEA 2007, Appendix 2C).  
In response, county officials in the southeastern New Mexico counties of Eddy and Lea, became 
aware of this opportunity and after educating local leaders and gaining community support, they 
determined to pursue this opportunity. Both counties are home to sites which host complimentary 
facilities, the Waste Isolation Pilot Plant (WIPP) site in Eddy County, and the National Enrichment 
Facility (NEF) which was being constructed in Lea County (ELEA 2007, Appendix 2C).  
The counties realized they would have a better chance to be selected in this process if they joined 
together and submitted a response with a more regional perspective. In order to achieve this goal 
the counties formed a legal entity, ELEA, which could support the site study. ELEA had to 
determine which area in the region would be ideal to host the GNEP nuclear facilities. In order to 
do this, ELEA developed a set of screening criteria to apply to the prospective sites (ELEA 2007, 
Appendix 2C).  
Site selection for the GNEP nuclear facilities was based on the following minimum criteria 
specified by DOE: 

 Size: The area and linear dimensions of the site must accommodate one or both GNEP 
facilities. The proposed site must not be less than 300 contiguous acres for siting one 
facility and 500 contiguous acres for siting both facilities. 

 Hydrology: The site must be sufficient to allow siting of the anticipated facilities above 
the 100-year flood plain. 

 Electricity Capability: There must be an electrical transmission line able to provide 13kV 
available within 10 miles of the proposed site. 

 Population: The population density, including weighted transient population, averaged 
over any radial distance out to 20 miles (cumulative population at a distance divided by the 
area at that distance), does not exceed 500 persons per square mile. 

 Zoning: If zoning regulations apply to the proposed site, the site must be zoned for heavy 
industrial/industrial use. Alternatively, the applicant must demonstrate that the area could 
be zoned for heavy industrial/industrial use. 

 Road Access: The proposed site must be within 5 miles of a highway capable of supporting 
a load of 80,000 pounds Gross Vehicle Weight. 

 Seismic Stability: The proposed site must be free of risk from significant seismic events. 
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 Water Availability: The proposed site must have access to reliable supplies of water 
(ELEA 2007, Appendix 2C).  

In developing the Proposed Action addressed in this ER, Holtec reviewed the eight criteria that 
were developed for the GNEP nuclear facilities and determined that electricity capacity and water 
availability were not as important as the other six criteria because the CIS Facility would not 
require significant quantities of electricity or water. Holtec determined that the remaining six 
criteria were appropriate criteria to apply to siting the proposed CIS Facility. Holtec also 
determined that no additional criteria were necessary to apply to siting the proposed CIS Facility.  
During the GNEP site selection process, the eight criteria were translated into 31 specific site 
screening factors that required evaluation in order to select the site that best meet all of the criteria. 
The 31 specific screening factors are listed in Appendix 2C of reference ELEA 2007, which 
contains details regarding the site screening process. Six sites were offered by ELEA for evaluation 
(see Figure 2.3.1) (ELEA 2007, Appendix 2C).  
Four of the six sites ranked about equally. Of these, Site 1 was selected because of the following 
favorable factors. 

 Private ownership of the land was considered to be an advantage from the standpoint of 
acquisition for construction of the facilities. 

 Equal distance between the cities of Hobbs and Carlsbad optimizes access for housing, 
jobs, supplies and other support. 

 Proximity to U.S. Highway 62/180 provides an advantage for transporting nuclear 
materials since this highway is part of the transportation route developed for hauling waste 
to the WIPP. 

 Federal lands south of Site 1 may be available for expansion of the facilities if needed 
(ELEA 2007, Appendix 2C).  

Neither electricity capacity nor water availability were factors that affected the selection of Site 1 
for the GNEP nuclear facilities.  
On June 29, 2009, DOE announced the GNEP program was cancelled because of a change in 
policy to no longer pursue domestic commercial SNF reprocessing, which was the primary focus 
of the prior Administration’s domestic GNEP program (74 FR 31017). The cancellation was not 
the result of any site selection-related reasons. 
In considering the most appropriate site for the proposed CIS Facility, Holtec reviewed the site 
selection process and outcome described above for the GNEP nuclear facilities and determined 
that the selected site in the process (Site 1) would also be the best site for the CIS Facility (Holtec 
2016a). Consequently, Holtec is proposing to locate the CIS Facility at that site. 
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2.4 ALTERNATIVES CONSIDERED BUT ELIMINATED  

Alternatives to the proposed design that alter the design or the location or layout of the project 
were identified. Ultimately, none were carried forward for detailed analysis. The range of 
reasonable design, location, and layout alternatives considered and the reasons for eliminating 
them from detailed analysis are presented here. 

2.4.1 Design Alternative 

Currently, the NRC has licensed and approved SNF storage systems owned by Holtec, AREVA, 
NAC, and EnergySolutions. Holtec has proposed to use its proprietary system to store SNF at the 
CIS Facility and use of its system is analyzed as part of the Proposed Action. A potential design 
alternative would be to use the AREVA, NAC, and EnergySolutions systems. Holtec considered 
this alternative, but rejected these systems because Holtec's proprietary design is the only licensed 
technology with the universal capability to store all SNF from all commercial reactors. 
Consequently, a design alternative utilizing a different SNF storage system was not carried forward 
for detailed analysis. 

2.4.2 Location Alternatives 

The site proposed for the CIS Facility in Lea County, New Mexico was identified through the 
process described in Section 2.3. Holtec supports the Blue Ribbon Commission’s recommendation 
to only site a CIS Facility in a state and community willing to host such a facility. ELEA’s success 
in proposing the Lea County site for the GNEP program was predicated on the tremendous support 
provided by New Mexico, the regional and local communities in southeastern New Mexico and 
Eddy and Lea counties. Holtec agrees with the findings of the Blue Ribbon Commission (BRC 
2012, Chapter 6) that many of the failures to site nuclear and radioactive waste disposal facilities, 
including the proposed repository at Yucca Mountain, Nevada, are directly attributable to the 
failure to garner the support of the host state and local communities. Accordingly, Holtec adopted 
a site selection process geared to identify a ROI focused upon states and communities that have 
expressed their willingness to host nuclear facilities.  
As an indication of the community support for a project like the proposed CIS Facility in 
southeastern New Mexico, Holtec recognizes the following nuclear facilities located within the 
general proposed area: WIPP, NEF, and the International Isotopes Fluorine Production (IIFP) 
facility. All three of these facilities are located in southeastern New Mexico within approximately 
40 miles of the proposed CIS Facility site.  
The proposed CIS Facility site has the following attributes that lead to the conclusion that it is 
suitable for its intended purpose: 

 The topography of the land is relatively flat lending to effective intrusion detection by 
camera surveillance; 

 The water table is sufficiently below the bottom of the subterranean HI-STORM UMAX 
system to preclude the possibility of any groundwater intrusion in the storage cavity spaces; 

 The land is fallow with limited vegetation to support cattle herds; 

 The annual rainfall is meager requiring a modest water drainage infrastructure; 
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 The tornadic activity in the region is infrequent. The strength of the tornadoes is bounded 
by the national meteorological tornadic data which has been used to define the Design 
Basis Missiles for both the HI-STORM FW system and the HI-STORM UMAX system. 
Therefore, the storage system’s ability to withstand the site specific tornados is 
axiomatically satisfied; 

 There are no active volcanoes in the area; 

 The area has a stable tectonic plate profile. As a result, the 10,000 year-return earthquake 
for the site is quite modest and well below the range for which HI-STORM UMAX as 
licensed in Docket 72-1040; 

 There are no chemical plants in the area that would spew aggressive species into the 
environment. As a result, the ambient air is non-aggressive and a long service life of the 
stored stainless-steel canisters can be predicted with confidence; 

 There is no air force base or a major civilian airport in the vicinity of the site and the area 
is ostensibly not used for any aerial training exercises by the U.S. military; 

 The local area has a well-developed rail road infrastructure. The length of additional rail 
spur required for the site in less than 10 miles; and 

 By agreement with the applicable third parties, the oil drilling and phosphate extraction 
activities have been proscribed at and around the site and would not affect the activities at 
the site.  

In addition to the community support for the proposed CIS Facility, there is a significant amount 
of data associated with the proposed site that was developed as part of the GNEP program. 
Pursuing a different site alternative could increase costs unreasonably and could result in delays 
to the licensing, construction, and operation of the proposed CIS Facility, thus preventing Holtec 
from achieving the stated purpose and need. Consequently, the proposed site in Lea County is 
considered to be the superior site location and no other location could reasonably serve as the 
location for the CIS Facility site. Thus, other alternative site locations were eliminated from 
detailed analysis.  
2.4.3 CIS Facility Layout Alternatives 

The layout of the CIS Facility on the Site was influenced by the following factors: (1) Site access, 
(2) regulatory requirements, (3) operational efficiencies, and (4) environmental, safety, and 
security considerations. These factors affected the layout of the CIS Facility as follows: 

 Site access considerations (for both workers, materials, and SNF deliveries) dictated that 
support facilities (i.e., Security Building, Administration Building, and the Cask Transfer 
Building) be located on the southern boundary of the Site.  

 Regulatory requirements (10 CFR 72.106) required any facility or storage location for SNF 
to be no closer than 100 meters from the Protected Area boundary.  

 Operational efficiencies and worker dose considerations dictated that the ISFSI Pad be 
located in close proximity to the Cask Transfer Building. Additionally, Phase 1 storage 
locations for SNF were located at the northeastern most point of the ISFSI Pad in order that 
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subsequent phases of construction would have minimal interference with ongoing 
operations. 

 Environmental, safety, and security considerations dictated that the ISFSI Pad be a compact 
design to minimize infrastructure requirements, with minimal land disturbance within the 
Protected Area, and with clear sight lines around the perimeter. A compact design would 
also minimize any potential impacts related to ecological and cultural resources, and would 
minimize ground disturbance and air quality impacts.  

Based on these factors, the layout presented in Figure 2.2.2 was developed and was deemed to 
represent the optimum configuration for the CIS Facility (Holtec 2016a).  

2.5 SUMMARY COMPARISON OF THE ENVIRONMENTAL IMPACTS 
OF THE ALTERNATIVES  

This comparison of potential environmental impacts is based on the information in Chapter 3, 
Affected Environment, and analyses in Chapter 4, Environmental Impacts. Its purpose is to present 
the impacts of the alternatives in comparative form. Table 2.5.1 presents the comparison summary 
of the environmental impacts for the Proposed Action and the No Action Alternative. 
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CHAPTER 3: AFFECTED ENVIRONMENT 

3.0 INTRODUCTION 

This chapter provides the context for understanding the environmental consequences described in 
Chapter 4 of this Environmental Report (ER). The affected environment serves as a baseline from 
which any environmental changes that would result from implementing the alternatives can be 
evaluated. The baseline conditions are the currently existing conditions. The affected environment 
at the proposed Consolidated Interim Storage (CIS) Facility site is described for the following 
areas: land use; visual and scenic resources; geology and soils; water resources; ecological 
resources; climatology, meteorology, air quality, and noise; cultural resources; socioeconomics 
and environmental justice; transportation; site infrastructure; waste management; and public and 
occupational health and safety. This chapter accurately reflects the current conditions at the site 
and its surroundings. Data sources used are generally less than 4 years old; justifications for older 
sources can be found in Appendix A. 

3.1 LAND USE 

This section describes the physical location and characteristics of the proposed CIS Facility site 
and the current land uses. The section also discusses land uses of off-site areas and the regional 
setting. The Site for the CIS Facility is located in southeastern New Mexico in Lea County, 32 
miles east of Carlsbad, New Mexico, and 34 miles west of Hobbs, New Mexico (Figure 3.1.1).  

Lea County is approximately 2.8 million acres in size. Property ownership is 17 percent Federal 
government, 31 percent state government, and 52 percent private. The Federally-owned land is 
primarily located in the southwestern portion of the county, the state-owned land is predominately 
located throughout the middle, and the privately owned land primarily extends from north to south 
in the county’s eastern portion. Large tracts of land in Lea County are privately owned by farmers, 
ranchers, oil, gas, and mining companies. Urbanized areas near cities and towns include ownership 
of smaller tracts of land for residential, municipal, and commercial purposes. Approximately 93 
percent of Lea County is used as range land for grazing, and approximately 4 percent is used for 
crop farming. Urban areas and the roadway system account for the remaining land use. Most of 
the land actively farmed in Lea County is irrigated (IIFP 2009, Section 3.1.1).  

The CIS Facility would largely be constructed and operated on an approximately 119.4-acre initial 
footprint within an approximately 1,040-acre parcel within United States (U.S.) Department of 
Interior (DOI), Bureau of Land Management (BLM) Section 13. As shown on Figure 3.1.2, almost 
all of the land immediately surrounding the Site is owned and managed by the BLM. Larger 
population centers are Roswell, New Mexico, 74 miles to the northwest; Odessa, Texas, 92 miles 
to the southeast; and Midland, Texas, also to the southeast at 103 miles. The nearest international 
airport is located between Midland and Odessa, Texas 98 miles to the southeast.  

3.1.1 Onsite Land Use 

The CIS Facility proposed site consists of mostly undeveloped land (See Figure 3.1.3) primarily 
used for cattle grazing with the only boundary being a four-strand barb wire fence along the south 
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side of the property until it nears Laguna Gatuna where it turns south to the highway (ELEA 2007, 
Section 2.1.1.1). This undeveloped land contains sparse scrub-brush vegetation with a relatively 
flat topography, that gradually slopes to the north (GEI 2017, Section 2.1). 

This fence is the boundary between two grazing allotments administered by the DOI, BLM. The 
majority of allotments are grazed year-round with some type of rotational grazing. The Site is 
comprised of 1,040 acres of patented land spread across three sections of land running west to east.  

Rangelands comprise a substantial portion of the CIS Facility proposed site and provide forage for 
livestock. Pasture rotation, with some of the pastures being rested for a least a portion of the 
growing season, is standard management practice for grazing allotments. Vegetative monitoring 
studies to collect data on the utilization of the land, and the amount of precipitation by pasture 
from each study allotment are conducted annually on Federal lands to compare production with 
consumption. Currently, the BLM permits nine animal unit months per 640 acres (ELEA 2007, 
Section 2.1.2.4). An animal unit month is one cow and one calf for one month. Because the Site is 
privately held, it does not fall under the BLM range management rules, although the rules apply 
to most of the adjacent lands that are managed by the same rancher. The entire Site is used for 
grazing (ELEA 2007, Section 2.1.2.4).  

With regard to potential future drilling on the Site, Holtec has an agreement with Intrepid Mining 
LLC (Intrepid) such that Holtec controls the mineral rights on the Site and Intrepid will not conduct 
any potash mining on the Site. Additionally, any future oil drilling or fracking beneath the Site 
would occur at greater than 5,000 feet depth, which ensures there would be no subsidence concerns 
(Holtec 2016a). 

3.1.2 Surrounding Land Use 

Surrounding the Site are BLM lands and two small parcels of state land. The surface estate is 
privately owned (ELEA 2007, Section 2.1.1.1), and the subsurface minerals are owned by the state 
of New Mexico. Mineral rights available for leasing are potash and oil/gas. There are several 
existing rights-of ways (ROWs) in the Site. These existing ROWs include pipelines, roads, well 
pads, power lines, telephone lines, and a communications tower (ELEA 2007, Section 2.1.1.1).  

The oil and gas industry is well established in the area surrounding the Site, with producing oil 
and gas fields, support services, and compressor stations. Nearly all phases of oil and gas activities 
have occurred in the locality. These phases include seismic exploration, exploratory drilling, field 
development (comprised of production and injection wells) and other sundry activities associated 
with hydrocarbon extraction. One gas well is present on the Site along with numerous plugged and 
abandoned wells. Further oil and gas development is not allowed by the New Mexico Oil 
Conservation Division (OCD) due to the presence of potash ore on the Site.  

Lands within 6 miles of the Site are privately owned, state lands, or BLM lands. Land use within 
6 miles of the Site falls into two categories: livestock grazing and mineral extraction. Only one 
small area is not being leased to grazing (potash tailings dam). There are five ranch headquarters 
located in the area which are associated with five of the grazing allotments.  

Mineral extraction in the area consists of underground potash mining and oil/gas extraction. Both 
industries support major facilities on the surface, although mining surface facilities are confined 
to a fairly small area. Intrepid owns both mines located within 6 miles of the Site. The Intrepid 
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North mine, located to the west, is no longer actively mining potash underground. However, the 
surface facilities are still being used in the manufacture of potash products. The Intrepid East 
facility is still mining its underground potash ore (ELEA 2007, Section 2.1.2.1).  

The nearest residents to the proposed CIS Facility site are located at the Salt Lake Ranch, 1.5 miles 
north of the Site. There are additional residences at the Bingham Ranch, 2 miles to the south and 
at the Controlled Recovery Inc. complex, three miles to the southwest.  
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Source: ELEA 2007, Section 2.1.1. 

Figure 3.1.1: LOCATION OF CIS FACILITY PROPOSED SITE 
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Source: CEHMM 2016. 

Figure 3.1.2: SURFACE LAND OWNERSHIP IN THE VICINITY OF THE CIS 
FACILITY PROPOSED SITE 
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Source: ELEA 2007, Section 2.1.1.1. 

Figure 3.1.3: CIS FACILITY SITE BOUNDARIES
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3.2 Visual and Scenic Resources 

The proposed CIS Facility site exhibits a very nondescript appearance with open, vacant land. This 
is common for areas in the Querecho Plains of southeastern New Mexico. Surrounding landscapes 
are similar in appearance with the exception of man-made structures located at neighboring 
properties. The only activities currently occurring at the Site are cattle grazing and oil and gas 
production (ELEA 2007, Section 2.1.3). 

The following structures are situated on the Site (ELEA 2007, Section 2.1.1.1 & GEI 2017, Section 
2) (See Figure 3.1.3): 

A communications tower in the southwest corner of the site;  

A producing well is located near the communications tower;  

A small water drinker (livestock) is located along the aqueduct in the northern half of the 
property; 

Oil recovery facility (abandoned) that still has tanks and associated hardware left in place 
in the northeast corner; and 

An oil recovery facility with tanks and associated hardware still in place in the far southeast 
corner.  

According to the DOI and BLM, visual resources consist of landscape or visual character, and 
visual sensitivity and exposure. The BLM provides a means for determining visual values in their 
Visual Resource Management (VRM) Manual 8410. This inventory-like system of evaluation 
consists of three determinations: (1) Scenic Quality, (2) Sensitivity Level Analysis, and (3) 
Delineation of Distance Zones. Based on these categories the BLM places land into one of four 
visual resource inventory classes. Four Management objectives have been established based on 
scenic quality, visual sensitivity, and distance from key observation points. These objectives 
(classes) describe the different degrees of modification allowed in the basic elements of the 
landscape. Classes I and II are the most valued, Class III is of moderate value and Class IV is of 
least value.  

Visual resource management objectives have been determined for all public lands in the Carlsbad 
Resource Area (BLM 1986, page 3-29). These objectives were derived from previous land use 
planning and visual resource inventories for lands west of the Pecos River. The Site has been 
determined to be in the range of a Class IV (BLM 1986, page 3-29, 3-31), meaning that level of 
change allowable to the characteristic landscape can be high, and that these changes may dominate 
the view and be the major focus of viewer attention as demonstrated below. 

Evaluation of the scenic quality of a landscape the visual sensitivity of that landscape to change 
and the distance of the landscape from a viewer determines the final VRM class. A discussion of 
each aspect of this evaluation follows. 
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3.2.1 Scenic Quality  

Scenic quality is a measure of the visual appeal of a tract of land. In the visual resource inventory 
process, lands are given an A, B, or C rating based upon the apparent scenic quality which is 
determined using seven factors. These factors include landform, vegetation, water resource 
features, color, adjacent scenery, scarcity, and cultural modifications (that either add to or detract 
from visual quality). The overall impression of an area, composed of the elements above, is 
referred to as the “visual character.” Based upon this process, the Site received the lowest scenic-
quality rating, there are no regionally or locally important or high quality views associated with 
the Site. This rating means that the level of change to the characteristic landscape can be high and 
allows for the greatest level of landscape modification (ELEA 2007, Section 2.1.3.1).  

3.2.2 Sensitivity Level Analysis 

Sensitivity levels are a measure of public concern for scenic quality. Public lands are assigned 
high, medium, or low sensitivity levels by analyzing the various indicators of public concern. 
These types of indicators include type of users, amount of use, public interest, adjacent land use, 
special areas, and other factors specific to the location.  

Because the Site is located in a sparsely populated area more inclined to be used for cattle grazing 
or oil and gas exploration and production, the sensitivity level analysis for this location was 
determined to be low (ELEA 2007, Section 2.1.3.2).  

3.2.3 Delineation of Distance Zones 

Landscapes are subdivided into three distance zones based on relative visibility from travel routes 
or observation points. These three zones are foreground-middleground, background, and seldom 
seen. The Site is not visible from any city, township, borough or identifiable population center. 
The Site boundary is located one-half mile north of Highway 62/180. Visibility of the Site is 
confined to east and west traffic on Highway 62/180 and is similar from either direction.  

Half of the Site lies within the foreground-middleground due to the Site exhibiting a slight crest in 
the center of the location. The remaining half of the Site lies in the seldom seen zone on the 
opposite side of the crest from the highway. Neighboring properties include various oil and gas 
well locations surrounding the Site, a restaurant one-and-a-half miles to the west of the Site, a 
hydrocarbon remediation land farm to the southwest of the Site, and an area potash mine to the 
west of the Site along with a communication tower (ELEA 2007, Section 2.1.3.3). 

3.2.4 Visual Resource Management Classes 

VRM classes describe the different degrees of modification allowed in the basic elements of the 
landscape. These classes are determined through a matrix which combines scenic quality visual 
sensitivity and distance zones. The resulting classes are mapped and become the basis used to 
assess the impact of proposed activities. The following defines the VRM classes and how visual 
class ratings are developed. Figure 3.2-1 illustrates the VRM classes as a result of the inventory 
and evaluating process for the Carlsbad Resource Areas (BLM 1986, Appendix I). 
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Class I Applies only to classified special areas (e.g., Wilderness Primitive and Natural 
Areas). This quality standard is established through legislation or policy. Only 
natural ecological changes are allowed.  

Class II Landscapes with Class A scenery quality or Class B scenery quality in the 
foreground middleground zone with high visual sensitivity. Changes in any of the 
basic elements (e.g., form, line, color, and texture) caused by a management activity 
should not be evident in the characteristic landscape.  

Class III Landscapes with Class B scenery quality and high visual sensitivity in the 
background zone or with Class B scenery quality and medium visual sensitivity in 
the foreground middleground zone or with Class C scenery of high visual 
sensitivity in the foreground middleground zone. Changes in the basic elements 
(form, line, color, and texture) caused by management activity may be evident in 
the characteristic landscape, however the changes should remain subordinate to the 
visual strength of the existing character. 

Class IV Landscapes with Class B scenery quality and high visual sensitivity in the seldom 
seen visual zone or with Class B scenery quality and medium or low visual 
sensitivity in the background or seldom seen zones or with Class C scenery quality 
except with high sensitivity in the foreground middleground zone. Changes may 
subordinate the original composition and character but must reflect what could be 
a natural occurrence within the characteristic landscape.  

Contrast Rating System. The degree to which a proposed project affects the visual quality of the 
landscape depends on the amount of visual contrast that is created between the activity and the 
existing landscape. The contrast rating system is used to assess this contrast.  

The system reduces a landscape to its major features land and water vegetation and structures and 
each feature into its basic elements (form, line, color, and texture). The predicted contrast of the 
proposal against each landscape feature then indicates the total anticipated visual impact. 

For each management class there are maximum acceptable ratings for each element and any one 
feature. 
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3.3 GEOLOGY AND SOILS 

This section identifies the geological, seismological, and geotechnical characteristics of the CIS 
Facility Site and its vicinity. 

3.3.1 Regional and Site Specific Geology 

3.3.1.1 Structural Features 

The Site is located in the northern portion of the Delaware Basin, a northerly-trending, southward 
plunging asymmetrical trough with structural relief of greater than 20,000 feet on top of the 
Precambrian basement rock. The Basin was formed by early Pennsylvanian time, followed by 
major structural adjustment from Late Pennsylvanian to Early Permian time. During the Triassic 
period, the area was uplifted, resulting in deposition of clastic continental shales (redbeds). 
Continuing uplift resulted in erosion and/or non-deposition until the middle to late Cenozoic 
period, when regional eastward tilting completed structural development of the basin as it exists 
today. Shallow subsurface structure at the Site consists of gently east sloping beds of Triassic age 
redbeds, dipping two degrees to the east. Faulting has not occurred in the northern Delaware Basin 
in the area of the Site. The regional geology suggests that there have been no recent, dramatic 
changes in geologic processes and rates in the vicinity of the Site (ELEA 2007, Section 2.3.4.1.2). 

During most of the Permian period, the Delaware Basin was the site of a deep marine canyon that 
extended across southeastern New Mexico and west Texas. Major structural elements of the 
Delaware Basin area are shown in Figure 3.3.1. The major structures of the basin include the 
Guadalupe Mountains on the west side, the Central Basin Platform on the east side, and the Capitan 
Reef Complex on the west and north sides of the basin. The reef created steep slopes toward the 
basin and the thickness of sediments grows precipitously toward the center of the basin from the 
margin of the reef. The Central Basin Platform forms an abrupt eastern terminus to the Delaware 
Basin; it is a steeply fault-bound uplift of basement rocks that grew through the early and middle 
Paleozoic period such that most of the pre-Permian sedimentary section is missing from its apex. 
Great thickness of organic-rich marine deposits in the basin and the presence of abrupt structures 
in the Capitan Reef Complex and Central Basin Platform combined to produce a prolific oil and 
gas province. These areas have been the focus of intense petroleum exploration and development 
activities since approximately 1920. Surficial geology and subsurface structure across the 
Delaware Basin are depicted in the map and cross section in Figure 3.3.2. Thickness of sediments 
in the basin exceeds 20,000 feet, and Permian strata alone account for more than 13,000 feet of 
sedimentary materials (ELEA 2007, Section 2.3.2.3). 

3.3.1.2 Regional Stratigraphy 

This section discusses the regional geology ascending from a depth of approximately 13,000 feet. 
The geologic formations of concern beneath the Site comprise, from oldest to youngest, consist of 
Permian-aged rocks (Wolfcamp series, Leonard series, Guadalupe series, Ochoa series); Triassic-
aged rocks (Dockum Group); and Tertiary and Quaternary rocks (Lower Gatuna Formation, Upper 
Gatuna Formation), and alluvium. A stratigraphic column for the above units in provided in Figure 
3.3-3 with brief descriptions of the units provided below. 
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Permian Rocks 

Wolfcampian Series. The Wolfcamp varies in lithology, grading from primarily limestone that 
thins or is absent along the crest of the Central Basin Platform to dark shale and sandstone in the 
Delaware Basin. Both the clastic and limestone facies of the Wolfcamp have been recognized as 
oil and gas exploratory targets.  

Leonardian Series. The Leonardian consists mostly of the Bone Springs limestone, which is dark 
gray thinly-bedded argillaceous limestone containing thin beds of fine sandstone and interbedded 
black calcareous cherty shale sequence that is as great as 3,000 feet in thickness. 

Guadalupian Series. The Guadalupian series consists mostly of sandstones and shales in the basin 
facies and limestones in the shelf facies. The basin facies are known as the Delaware Mountain 
Group, consisting of light gray, very fine grained sandstone and siltstones separated by grey shales 
or limestones, dolomites, or evaporates. The Delaware Mountain Group contains important oil and 
gas exploratory targets in the Delaware Basin. The lateral equivalent for the Delaware Mountain 
Group is the Capitan Limestone. The Capitan limestone is a light-colored, fossiliferous, locally 
vuggy limestone and breccia. The Capitan limestone forms an arc around the west, north, and east 
margins of the Delaware Basin. 

Ochoan Series. The Ochoan series is composed primarily of evaporite deposits that formed during 
regressive events of shallow sea waters.  

Triassic Rocks 

Upper Triassic rocks rest unconformably on late Permian aged Dewey Lake Redbeds in the area. 
The upper Triassic section consists of up to 1,500 feet of reddish brown shales, siltstones, and fine 
grained sandstones known as the Dockum Group.  

Tertiary-Quaternary Rocks 

The Gatuna Formation is likely of early to middle Pleistocene age and is up to several hundred 
feet thick. Depending upon the location and nearby sediment source rocks, the Gatuna Formation 
consists of reddish brown friable sandstone, siltstone, siliceous conglomerate, and locally; gypsum 
and claystone. Above the Gatuna Formation and on other pediment alluvial materials, laterally 
extensive caliche deposits called the Mescalero are present across much of southeastern New 
Mexico. The Mescalero is described as a sandy light gray to white lower nodular and upper laminar 
caliche zone that ranges in thickness from 3 to 10 feet.  

3.3.1.3 Site Specific Geology 

The entire Site is underlain by Triassic bedrock consisting of shale, siltstone, and minor, fine-
grained, poorly sorted sandstone. Most of the proposed operational area is relatively flat and the 
shale bedrock is covered by a laterally extensive veneer of 25 feet of Quaternary pediment deposits 
consisting of well sorted eolian sand and sandy-gravelly materials near the bedrock interface. The 
Mescalero Caliche unit is near the surface and is about 10 feet thick at the Site. 
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3.3.2 Seismic Information 

3.3.2.1 Earthquake Activity 

Earthquakes of low to moderate magnitude have been documented within a 200-mile radius of the 
Site. The vast majority of the earthquake activity is located southeast of the Site in west Texas, 
and west/northwest of the Site in central New Mexico. The U.S. Geological Survey (USGS) 
earthquake database was used to query historical earthquakes within a 200-mile radius of the Site 
(USGS 2016a). Results of the search of the 200-mile radius yielded a total of 244 historical 
earthquakes with magnitude 2.5 or greater between 1900 and the most recent update of the database 
in 2016. The results indicate the closest earthquake to the Site was 24 miles southwest with a 
magnitude of 3.1 that occurred on March 18, 2012. Two earthquakes with magnitudes greater than 
5.0 were recorded within 200 miles of the Site. An earthquake with magnitude 6.5 occurred on 
August 16, 1931, located 140 miles southwest of the Site; and an earthquake with magnitude 5.7 
occurred on April 14, 1995, located 165 miles south of the Site. The results of the USGS 
earthquake search are plotted on a regional map in Figure 3.3.4. 

There are three seismic source zones within a 200-mile radius of the Site: the northern and southern 
regions of the Southern Basin and Range – Rio Grande rift zone located west and southwest of the 
Site; and the Central Basin Platform zone located east of the Site. The most active seismic area 
within 200 miles of Site is the Central Basin Platform east of the Site. Large magnitude earthquakes 
are not occurring or have not occurred within the recent geologic past along the Central Basin 
platform due to the absence of Quaternary faults. The seismicity in west Texas, southeast of the 
Site, is hypothesized as being a result of fluid pressure build-up from fluid injection, and 
consequential reduction in effective stress across pre-existing fractures and associated decrease in 
frictional resistance to sliding. Similarly, recent records (1998 through 2005) from the Waste 
Isolation Pilot Plant (WIPP) seismic monitoring network indicate that the strongest events 
recorded annually in 1999, 2000, and 2002 through 2005 (typically of 2.5 to 4.0 magnitude during 
this time period) have been located about 50 miles west of the Site. This seismic activity is 
suspected to be induced by injection of waste water from natural gas production into deep well or 
wells (ELEA 2007, Section 2.3.4.1.4). 

3.3.2.2 Earthquake Potential 

A review of the seismic risk was based on USGS Geologic Hazards Science Center’s 2009 
Earthquake Probability Mapping (USGS 2009), which generates maps that show the probability 
of a magnitude 5.0 or higher earthquake within a 30-mile radius of any location within the next 50 
years. On a scale of 0.00 (the lowest probability of earthquake) to 1.00 (the highest probability), 
all Project facilities are within the low probability range of 0.01 to 0.02 as shown in Figure 3.3.5 
(USGS 2009). 

3.3.2.3 Probabilistic Ground Motion 

Probabilistic ground motion for the Site was determined using information from the USGS (USGS 
2014). Figure 3.3.6 is a probabilistic ground motion map of the Site, illustrating peak horizontal 
acceleration with a 2 percent probability of exceedance in 50 years (2,500 year return interval). 
The Peak Horizontal Ground Acceleration (PGA) value of 0.04 of the acceleration due to gravity 
(g) to 0.06g estimated by the regional USGS algorithm is similar to values suggested by several 
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site-specific studies for nearby locations. The Geological Characterization Report (GCR) for the 
WIPP Site (Powers et al., 1978) determined acceleration of ≤0.06g for a return interval of 1,000 
years, and ≤0.1g for a return interval of 10,000 years (WIPP is located approximately 16 miles 
southwest of the Site); the results of the GCR were reviewed and confirmed by Sanford et al. 
(1993), which estimated a maximum expected acceleration of 0.1g for the WIPP, and again in the 
Safety Evaluation Report for the WIPP (DOE 2016b, Section 3.2), which describes the GCR 
results as conservative. The seismic hazard for the National Enrichment Facility (NEF) uranium 
enrichment facility predicts 0.15g for a return interval of 10,000 years (LES 2005, Section 
3.3.1.1.5.1). The NEF facility is about 38 miles southeast of the Site (ELEA 2007, Section 
2.3.4.1.1).  

3.3.2.4 Faulting 

Quaternary-age faulting is not present in the vicinity of the Site. The nearest Quaternary-age fault 
is located 85 miles southwest of the Site (USGS 2016b). Little is known about this fault except 
that it is a normal fault, 3.6 miles in length, and has a slip rate of less than 0.01 inch per year. The 
Guadalupe fault forms a scarp on unconsolidated Quaternary deposits at the western base of the 
Guadalupe Mountains in the Basin and Range physiographic province. The same USGS database 
shows numerous other Quaternary-age faults within a 200-mile radius of the Site, located to the 
west and southwest, most of which are at the distal end of the radius and are near the Rio Grande 
Rift of central New Mexico. Figure 3.3.7 is a map of New Mexico and West Texas showing 
Quaternary-age faulting as cataloged by the USGS, and as down-loaded from the database 
referenced above. The database contains locations and information on faults and associated folds 
that have been active during the Quaternary (the past 1.6 million years). 

In all, there are a total of 27 Quaternary faults or fault zones within a 200-mile radius of the Site. 
A total of four “capable” faults were identified, including the Guadalupe fault. A “capable” fault 
is one that has exhibited one or more of the following characteristics (10 CFR 100 Appendix A.III 
[Definitions]): 

Movement at or near the ground surface at least once within the past 35,000 years or 
movement of a recurring nature within the past 500,000 years. 

Macro-seismicity instrumentally determined with records of sufficient precision to 
demonstrate a direct relationship with the fault. 

A structural relationship to a capable fault according to the previous two characteristics 
such that movement on one could be reasonably expected to be accompanied by movement 
on the other. 

For the purposes of this assessment, capable faults were identified based solely upon the first 
characteristic above. 

3.3.3 Salt Dissolution and Sink Holes 

Comparison of conditions at the Site with those conditions favorable to karst development 
indicates that conditions at the Site are not conducive to karst development. No thick sections of 
soluble rock are present at or near land surface; the shallowest soluble bedrock materials are 
gypsum and halite beds in the Rustler Formation, which is located at least 1,100 feet below land 
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surface at the Site. Additionally, rainfall rates in the area are low. Mescalero caliche is soluble and 
situated at or near land surface; however this unit is no more than 10 feet in thickness. Local 
dissolution of this unit may have resulted in the development of a number of small shallow 
depressions in the area; however this is not regarded as an active or significant karst process at the 
Site (ELEA 2007, Section 2.3.4.2). 

During site reconnaissance, detailed inspection of the areas around the margins of Laguna Gatuna 
and tributary drainages was performed to identify any tension cracks, disrupted soils, tilting, or 
other evidence of rapid earth displacement. No tension cracks or other evidence of displacement 
was observed. Additionally, older cultural features in the area were inspected to identify evidence 
of tilting, offset, or displacement that could indicate recent land movement. A number of oil wells 
were drilled along the west flank of Laguna Gatuna beginning in the early 1940’s. Most of the 
wells were abandoned by 1975 and well monuments were installed; several of the well monuments 
were identified during site reconnaissance. None of the monuments displayed evidence of tilting 
that might be associated with local earth movements (ELEA 2007, Section 2.3.4.2). 

3.3.4 Soils 

U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) Soil 
Survey Maps of Lea County, New Mexico (USDA/NRCS 2016) were reviewed in order to identify 
the soil units present at the Site. A Soil Survey Map is provided as Figure 3.3.8. The majority of 
onsite soils (60 percent) consist of Simona fine sandy loam (SE) and Simona-Upton association 
(SR). Simona soils are calcareous eolian deposits derived from sedimentary rock and consist of 
fine sandy loam underlain by gravelly fine sandy loam and cemented material, and gravelly fine 
sandy loam underlain by fine sandy loam and cemented material.  

As shown on Figure 3.3.8, the construction zones for the Site largely include the SR and SE soils, 
as well as: Midessa and Wink fine sandy loams (MN), Mixed alluvial land (MU), Mobeetie-Potter 
association (MW), and Kimbrough gravelly loam (KO). MN soils are calcareous alluvium and/or 
calcareous eolian deposits derived from sedimentary rock and consist of fine sandy loam underlain 
by clay loam. MU soils are mixed alluvium derived from sedimentary rock; they consist of 
stratified sand to loamy fine sand to loam to sandy clay loam to clay loam to clay. MW soils are 
calcareous sandy alluvium derived from sedimentary rock and consist of fine sandy loam. KO soils 
are calcareous alluvium and/or calcareous eolian deposits derived from sedimentary rock and 
consist of gravelly loam underlain by cemented material (ELEA 2007, Section 2.3.3). 

Appendix D provides additional information regarding soil descriptions, soil features, and 
physical, chemical, and engineering properties, including soil salinity. A review of the available 
soil data, including engineering properties of the Site soils indicates favorable conditions for 
foundations, utilities, surface pavement, and other improvements (ELEA 2007, Section 2.3.3). 

The geotechnical site characterization completed by GEI provides field and laboratory data on soil 
and rock obtained for design Phase 1 of the proposed HI-STORE confirmed the results of previous 
investigations in the area. A thin layer of top soil underlain by caliche caprock and clayey 
sand/sandy clay residual soil was observed. Beneath the soil was bedrock consisting of Chinle 
mudstone underlain by Santa Rosa sandstone(GEI 2017). 
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Source: ELEA 2007, Section 2.3.2.2. 

Figure 3.3.1: MAJOR REGIONAL GEOLOGICAL STRUCTURES NEAR THE SITE 
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Source: ELEA 2007, Section 2.3.2.2. 

Figure 3.3.2: GEOLOGIC CROSS SECTION THROUGH THE CAPITAN REEF AREA, 
EDDY AND LEA COUNTIES, NM 

ATTACHMENT 4 TO HOLTEC LETTER 5025021

Page 68 of 543 



Holtec CIS Facility Environmental Report  Chapter 3: Affected Environment 

 
HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL 

HI-2167521 Rev. 1
3-18

 
Source: ELEA 2007, Section 2.3.2.2. 

Figure 3.3.3: PERMIAN TO QUATERNARY-AGED STRATIGRAPHY OF THE 
DELAWARE BASIN 
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Source: USGS 2016b. 

Figure 3.3.7: QUATERNARY FAULTS WITHIN A 200-MILE RADIUS OF THE SITE 
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3.4 ECOLOGICAL RESOURCES 

This section describes the ecological communities in the area and is intended to provide a baseline 
characterization of the ecology prior to any disturbances associated with construction or operation 
of the project. The plant and animal species associated with this major community are identified 
and their distributions are discussed. Those species that are considered important to the ecology at 
the Site are described in detail, including the species' habitat requirements and life history. Also, 
as part of the evaluation of important species at the CIS Facility, pre-existing environmental 
conditions that may have impacted the ecological integrity of the CIS Facility and affected 
important species are considered. An in-field ecological survey of the Holtec Underground CIS 
Facility project in Lea County, New Mexico was conducted on October 14, 2016 (Appendix B). 
The ecologic survey was conducted across the approximately 330-acre footprint that could be 
disturbed by the proposed CIS facility (all phases). The 2016 survey findings were consistent with 
the prior 2007 ecological survey (See Section 3.4.1.1) conducted on the entire 1,040-acre parcel. 
Because there was nothing remarkable about the comparison of results, there was no need to survey 
a greater area, as the combined results of the 2007 and 2016 ecological surveys adequately 
characterize the ecological environment of the Site. Figure 3.4.1 is a topographic map of the project 
boundary and surrounding area. This topographic map is enhanced with focus on the CIS Facility 
for Figure 3.4.2 and Figure 3.4.3.

3.4.1 Ecological Systems 

3.4.1.1 Prior Ecological Studies

An ecological study for the Eddy-Lea Energy Alliance (ELEA) Global Nuclear Energy Project 
(GNEP) was conducted in 2007 (ELEA 2007, Section 2.6). The facilities proposed for GNEP were 
nuclear-related and were expected to have a similar footprint as the proposed CIS Facility. 

3.4.1.2 General Ecological Conditions

The Project area is classified as Apacherian-Chihuahuan mesquite upland scrub (NatureServe 
2016). This ecosystem often occurs as invasive upland shrublands such as those that are 
concentrated in the foothills and piedmonts of the Chihuahuan Desert (NatureServe 2009). 
Substrates are typically derived from alluvium, often gravelly without a well-developed argillic or 
calcic soil horizon that would limit infiltration and storage of winter precipitation in deeper soil 
layers. Deep-rooted shrubs are able to access the deep-soil moisture that is unavailable to grasses 
and cacti. Vegetation is dominated typically by honey mesquite (Prosopis glandulosa) or velvet 
mesquite (Prosopis velutina) and succulents. Grass cover is typically low and composed of desert 
grasses such as low woollygrass (Dasyochloa pulchella), bush muhly (Muhlenbergia porteri), 
curlyleaf muhly (Muhlenbergia setifolia), and tobosagrass (Pleuraphis mutica) (NatureServe 
2016). During the last century, the area occupied by this ecosystem has increased through 
conversion of desert grasslands as a result of drought, overgrazing by livestock, and decreases in 
fire frequency (NatureServe 2009). 

Common mammals in the Project area include mule deer, antelope, coyote, skunks, cottontail, 
jackrabbits, pocket gophers, foxes, woodrats and various small rodents. Many species of lizards 
and snakes are also common. Various sized active burrows, tracks and scat seen in the field implied 
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the presence of small mammals, coyote, foxes and lizards (ELEA 2007, Section 2.6.1.1). Birds 
common in habitat typical of the proposed Site include quail, doves, various hawks, sparrows, 
loggerhead shrike, flycatchers, thrashers and cowbirds. 

3.4.1.3 Important Ecological Systems 

Based on recent field studies and the published literature, there are no onsite important ecological 
systems that are especially vulnerable to change or that contain important species habitats such as 
breeding areas, nursery, feeding, resting, and wintering areas, or other areas of seasonally high 
concentrations of individuals of important species. 

3.4.1.4 Important Travel Corridors 

The Site does not pass through any designated wildlife corridors (NM CHAT 2016). The terrestrial 
wildlife species that potentially inhabit this area do not have established migratory corridors 
through the Site. The Project would not block terrestrial species travel, as they could easily move 
around the Site.  

Southeastern New Mexico, including Lea County, is within the Central Flyway, one of the four 
major North American bird migration corridors between nesting and wintering grounds. 
Depending on the availability of food and water that may be temporarily present in the playas in 
the vicinity of the Site during seasonal migrations, migratory birds such as these could occasionally 
be present on or in the vicinity of the Site. 

3.4.1.5 Ecological Succession 

Long-term ecological studies of the Site are not available for analysis of ecological succession at 
this specific location. The property is located in a Desert Grasslands vegetation community (Dick-
Peddie et al. 1993), within the Apacherian-Chihuahuan mesquite upland scrub classification 
(NatureServe 2013), which is a climax community that has been established in western Lea County 
for an extended period. With the exception of areas along maintained road and pipeline ROW’s, 
the project area is in a climax successional stage, as evidenced by the presence of honey mesquite 
and broom snakeweed (Appendix B).  

3.4.1.6 Indications of Ecological Stress 

Pre-existing environmental stresses on the plant and animal communities at the Site consists of 
ROWs for pipelines, roads, well pads, power lines, telephone lines, and a communications tower, 
and domestic livestock grazing (ELEA 2007, Section 2.1.1). The impact of road installation and 
maintenance of the ROW is colonization of the disturbed areas by local plant species, typically by 
lower successional state species (i.e., weeds). As long as ROW maintenance activities continue, 
this pattern of succession is expected to continue.  

Historical domestic livestock grazing and partial fencing of the Site constitute a pre-existing and 
continuing environmental stress. Heavily grazed native grasslands tend to exhibit changes in 
vegetation communities that move from mature, climax conditions to mid-successional stages with 
the invasion of woody species such as honey mesquite and sagebrush. The Site has stands of 
mesquite indicative of long-term grazing pressure that has changed the vegetative community from 
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one dominated by climax grasses to a sand scrub community and the resulting changes in wildlife 
habitat. 

Another periodic environmental stress is changes in local climatic and precipitation patterns. The 
Site is located in an area of the Pecos Valley of New Mexico that experiences shifts in precipitation 
amounts that can affect plant community diversity and production on a short-term seasonal basis 
and also on a long-term basis that may last for several years. Below average precipitation that 
negatively impacts the plant community also directly alters wildlife habitat and may severely 
reduce wildlife populations. 

Past livestock grazing, fencing, and the maintenance of access roads and pipeline ROWs represent 
the primary pre-existing environmental stress on the wildlife community of the Site. The probable 
result of the past and current use of the Site is a shift from wildlife species associated with mature 
desert grassland to those associated with a grassland shrub community. Large herbivore species 
such as the pronghorn antelope (Antilocapra americana) that require large, open prairie areas with 
few obstructions such as fences have decreased. Other mammalian species that depend on open 
grasslands, such as the black-tailed prairie dog (Cynomys ludovicianus), are also no longer present 
in the immediate area. Bird species that depend on the mature grasslands for habitat, such as the 
lesser prairie chicken (Tympanuchus pallidicinctus), have decreased in the region and at the Project 
area. Other species that thrive in a mid-successional plant community, such as the black-tailed 
jackrabbit (Lepus californicus), desert cottontail (Sylvilagus audubonii), and mule deer 
(Odocoileus hemionus), have probably increased. No other environmental stresses on the terrestrial 
wildlife community (e.g., disease, chemical pollutants) have been documented at the Project area. 

3.4.2 Vegetation 

3.4.2.1 Major Vegetation Characteristics 

The Site is in the primary vegetation community of Desert Grasslands (Dick-Peddie et al. 1993), 
which is widespread at lower elevations in southern and western New Mexico. These communities 
are characterized by significant amounts of grasses and less than 10 percent of total cover being 
forbs and shrubs (Dick-Peddie et al. 1993).  

Typical vegetation in Desert Grassland communities include black grama (Bouteloua eriopoda), 
blue grama (Bouteloua gracilis), bluestem, buffalo grass (Bouteloua dactyloides), western 
wheatgrass (Pascopyrum smithii), galletas (Hilaria spp.), tobosa grass (Pleuraphis mutica), alkali 
sacaton (Sporobolus airoides), three-awn (Aristida spp.), mesquite (Prosopis spp.), serviceberry 
(Amelanchier denticulate), skunkbush sumac (Rhus trilobata), sand sagebrush (Artemisia
filifolia), Apache plume (Fallugia paradoxa), creosotebush (Larrea tridentata), and cliffrose 
(Purshia mexicana). With appropriate moisture (generally more than is typically experienced) 
sunflower (Helianthus annuus), croton (Croton spp.), and pigweed (Amaranthus palmeri) may 
grow in disturbed or ponded depressions.  

Surveys of the area have not documented traditional grassland species in this area. A survey 
conducted in March of 2007 (ELEA 2007, Section 2.6.1.2) at this same site documented vegetation 
more typical of mesquite scrubland communities, including small soapweed (Yucca glauca), 
globemallow (Sphaerakea sp.), dwarf desert holly (Acourtia nana), threeawn, ragweed (Ambrosia 
sp.), black grama, broom snakeweed (Gutierrezia sarofhrae), blue grama, spiny dogweed 
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(Thymophylla acerosa), muhly (Muhlenbergia sp.), cowpen daisy (Verbesina encelioides), vine 
mesquite (Panicum obtusum), Panicgrass (Panicum sp.), bladderpod (Lesguerella sp.), burrograss 
(Scleropogon brevifolius), plains bristlegrass (Setaria leucopila), james' nailwort (Paronychia
jamesii), fourwing saltbush (Atriplex canescens), lotebush (Condelia erkokfes), joint fir (Ephedra 
sp.), buffalobur (Solanum rostraturn), potts' leatherweed (Croton pottsii), mock vervain 
(Glandularia sp.), milkvetch (Astragaius sp.), and honey mesquite. 

A survey in October of 2016 (Appendix B) also documented a variety of mesquite scrubland and 
very few grassland species. This further indicates that vegetation in the area has changed from a 
desert grassland to mesquite scrubland due to overgrazing. The dominant species documented 
during this survey include broom snakeweed, honey mesquite, prairie verbena (Glandularia 
bipinnatifida), prickly pear (Opuntia engelmannii), scarlet globemallow (Sphaeralcea coccinea), 
silverleaf nightshade (Solanum elaeagnifolium), tobosa grass, western peppergrass (Lepidium 
montanum), and wooly croton (Croton capitatus). 
3.4.2.2 Important Habitat 

Vegetation and habitats within the Site and immediately surrounding area are common within the 
region. The Site does not support any vegetation of significance. Significance is defined in this 
document as any plant, animal, or habitat that: (1) has high public interest or economic value or 
both; or (2) may be critical to the structure and function of the ecosystem or provide a broader 
ecological perspective of the region.  

No riparian habitat exists in or near the Site. There are two playas (Laguna Gatuna and Laguna 
Plata) in the vicinity of the Project area (within two miles), but neither supports riparian habitat or 
other habitat for wildlife because of the lack of food and high salinity of the soils and water. (ELEA 
2007; Section 2.6.1.2). There are several low-lying areas near the northern border of the project 
area that show evidence of water collection during heavy rain events, resulting in thicker upland 
vegetation communities in these areas, but no riparian vegetation (Appendix B). 

For most of the threatened, endangered, and other important species, the importance of the habitat 
on the proposed Project area relative to the habitat of those species throughout their entire range 
is rather low. Most of these species have little or no suitable habitat on the proposed Project area 
and the habitats present are not rare or uncommon in the local area or range-wide for these species. 

Although the proposed Project area contains fair to poor quality wildlife habitat for most species, 
there are some species of conservation or management concern are associated with this ecological 
system, and may utilize it for some portions of their life cycle (nesting, foraging, cover, burrows). 
These species are of conservation or management concern due primarily to their relative 
vulnerability to extinction through alteration of other ecosystems but mesquite scrub may replace 
lost habitat in some cases (NatureServe 2013). Some of the species of concern that are associated 
with the mesquite upland scrub ecosystem include Ferruginous Hawk (Buteo regalis) (breeding 
population only), Mourning dove (Zenaidura macroura), Northern Aplomado Falcon (Falco
femoralis septentrionalis), White-winged dove (Zenaidura astiatica), scaled quail (Callipepla 
squamata), Banner-tailed Kangaroo Rat (Dipodomys spectabilis), Black-tailed Prairie Dog, 
Collared Peccary (Tayassu tajacu), Mule deer, White-tailed deer (Odocoileus virginianus), 
Slevin's Bunchgrass Lizard (Sceloporus slevini), among others (NatureServe 2013).  
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This area historically supported lesser prairie-chickens, but their population has decreased in the 
region, as it typically depends on the mature grasslands for habitat, which has largely been 
converted to mesquite scrubland in this area. The project area no longer consists of grassland 
vegetation, and lesser prairie-chickens were not observed during recent surveys (see section 3.4.3). 
The majority of the project area is within the outer limits of a BLM Isolated Population Area and 
Timing and Noise Restriction Zone for this species. The timing restriction would entail certain 
activity restrictions between 3:00 A.M. – 9:00 A.M. from March 1 to June 15. However, the portion 
of the project area that is within this restriction zone is on private property and the restrictions 
would not be enforced by the BLM. In 2007, several disjunct parcels in the region were proposed 
as Lesser Prairie-Chicken Habitat Preservation Area of Critical Environmental Concern (ACEC) 
(BLM 2008). One of these parcels was 2.2 miles north of the project area. However, the final 
58,000-acre lesser prairie-chicken habitat preservation ACEC was established approximately 58 
miles north of the project area (BLM 2008).  

3.4.3 Wildlife 

During survey conducted in March of 2007 (ELEA 2007, Section 2.6.1.1), 16 bird species and 4 
mammal species were recorded. No reptiles or amphibians were observed. Bird species 
encountered were Northern harrier (Circus cyaneus), ferruginous hawk (Buteo regalis), killdeer 
(Charadrius vociferous), Greater yellowlegs (Tringa melanoleuca), Western snowy plover 
(Charadrius alexandtinus nivosus), Eurasian collared dove (Streptopelia decaocto), Ladder-
backed woodpecker (Picoides scaralis), loggerhead shrike (Lanius ludovicianus), Horned lark 
(Eremophila alpestris), cactus wren (Campylorhynchus brunneicapillus), Crissal thrasher 
(Toxostoma crissale), Cassin’s sparrow (Aimophila cassinii), lark bunting (Calamospiza
melanocorys), savannah sparrow (Passerculus sandwichensis), white-crowned sparrow 
(Zonottichia leucophtys), and Western meadowlark (Sturnella neglecta). Mammals encountered 
were black-tailed jackrabbit, desert cottontail, woodrate (Neotoma sp.), and coyote (Canis latrans). 
Most bird species observed were typical year-round residents or wintering species for mesquite-
grassland habitats in southern New Mexico. All the wildlife species observed during the surveys 
were typical of the habitat. Additional surveys conducted during all seasons and times of day in 
more than one year could reveal additional species.  

A list of similar bird and mammal species was observed during the October 2016 survey. Eight 
birds and three mammals were observed: lark sparrow (Chondestes grammacus), loggerhead 
shrike, mourning dove (Zenaida macroura), northern harrier, red-tailed hawk (Buteo jamaicensis), 
scaled quail (Callipepla squamata), western meadowlark, white-winged dove (Zenaida asiatica), 
black-tailed jackrabbit, desert cottontail, and Mearn’s grasshopper mouse (Onychomys arenicola) 
(Appendix B).  

3.4.3.1 Threatened and Endangered Species

The list of Federally-listed threatened and endangered (T&E) species having the potential to occur 
in the vicinity of the Project area was developed via reviews of online and hard copy resources, 
agency database requests, and agency consultation. Initially, the Biota Information System of New 
Mexico (BISON) (BISON 2016), New Mexico Rare Plant Technical Council (NMRPTC) New 
Mexico Rare Plants Website (NMRPTC 1999), and USFWS county-based internet search engine 
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were reviewed for Federally- and state-listed T&E species by county and the Site (USFWS 2016a 
and USFWS 2016b). Results from this search revealed three Federally-listed special status species 
and 22 state-listed special status species that occur in Lea County, New Mexico. These species, 
along with their habitat and life history requirements are listed in Table 3.4.1. There is no 
designated or proposed critical habitat within Lea County. However, in 2008, BLM established 
the Lesser Prairie-Chicken Habitat Preservation Area of Critical Environmental Concern (ACEC) 
in the region. The nearest ACEC is about 58 miles from the proposed CIS Facility site.  

3.4.3.2 Threatened and Endangered Species Sightings 

No rare, threatened, or endangered species have been observed in the vicinity of the proposed CIS 
Facility (ELEA 2007, Section 2.6.3 and Appendix B). However, during the October 2016 survey, 
a loggerhead shrike, a state-listed Sensitive Taxa with Full Protection species, was observed 
(Appendix B).  

3.4.4 Aquatic Systems 

3.4.4.1 Characterization of the Aquatic Environment 

The proposed Project area contains no aquatic habitat (ELEA 2007, Section 2.4.1). The two playas 
in the vicinity contain a small amount of water for several days following a major precipitation 
event. However, these feature does not support aquatic life, and no rare, threatened, or endangered 
species are present. There also is a small, shallow “canyon” that drains the northwest quarter of 
section 13 of the Project area and empties into Laguna Plata. This drainage does not exhibit suitable 
bed and bank morphology and is within a topographically closed basin, and not a tributary to a 
Water of the United States (U.S.), which excludes it from consideration as a Water of the U.S. 
(ELEA 2007, Section 2.5.2 and Appendix B).  

There is no hydrological/chemical monitoring station onsite, and no data have been recorded in 
the past. 

3.4.4.2 Key Aquatic Organism Indicators 

There are no key aquatic indicator organisms due to lack of habitat.  

3.4.4.3 Significance of Aquatic Habitat 

There is no significant aquatic habitat in the Project area due to lack of perennial water sources. 
However, there are several seasonally aquatic species that may be present in the Project area are 
during rain events or when ephemeral water is present in the nearby playas. The BISON database 
(BISON 2016) lists six amphibian species that could potentially be present. These are listed in 
Table 3.4.2 along with their preferred habitat (BISON-M). All six species are provided limited 
protection by the State of New Mexico, but all are listed as demonstrably secure in the state 
(BISON 2016). However, no amphibian species were observed during the March 2007 or October 
2016 surveys. 

3.4.4.4 Important Aquatic Ecological Systems 

There are no important aquatic ecological systems onsite or in the local area that are especially 
vulnerable to change or that contain important species habitats, such as breeding areas, nursery 
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areas, feeding areas, wintering areas, or other areas of seasonably high concentrations of 
individuals of important species. 

3.4.4.5 Commercial and Sport Fisheries 

There are no commercial or sport fisheries located on the Project area or in the vicinity. There is 
no aquatic habitat or any perennial surface water. The closest fishery areas are the Pecos River and 
Lake Avalon located approximately 30 miles west of the Project area. 

3.4.5 Recent Ecological Survey 

In October 2016, Tetra Tech conducted an ecological survey of the Site, focusing on the areas 
proposed for Phase 1 facilities as well as the proposed rail spur and Site access road. The results 
of that survey are included in Appendix B. Overall, that survey corroborated the information from 
the 2007 survey, and the information in Section 3.4 is consistent with the results of the October 
2016 survey. 
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3.5 WATER RESOURCES 

This section describes the water resources, including surface and ground water hydrology, water 
use, and water quality.  

3.5.1 Surface Water Resources 

Surface water generally consists of lakes, rivers, and streams. Surface water is important for its 
contributions to the economic, ecological, recreational, and human health of a community or 
locale. Waters of the U.S. are defined within the Clean Water Act (CWA), as amended, and 
jurisdiction is addressed by the U.S. Environmental Protection Agency (EPA) and the U.S. Army 
Corps of Engineers (USACE) (33 CFR Part 328).  

Surface drainage at the proposed CIS Facility site is contained within two local playa lakes that 
have no external drainage. Runoff does not drain to one of state’s major rivers. The only major 
natural lakes or ponds within 6 miles of the Site include Laguna Gatuna, Laguna Tonto, Laguna 
Plata, and Laguna Toston which are ephemeral playas. Surface runoff from the Site flows into 
Laguna Gatuna to the east and Laguna Plata to the northwest (ELEA 2007, Section 2.4.1). Surface 
water is lost through evaporation, resulting in high salinity conditions in soils associated with the 
playas (see Appendix D for more information concerning salinity in Site soils). These conditions 
are not favorable for the development of viable aquatic or riparian habitats. Other than the playas, 
the nearest surface water is the Pecos River which is west of the Site. At its nearest approach, the 
distance from the Site to the Pecos River is 26 miles. Like most rivers in New Mexico, the Pecos 
River is described as “extremely variable from year-to-year” due to its dependence on runoff. The 
principle use of Pecos River water is for agriculture. There are no sensitive or unique aquatic or 
riparian habitats or wetlands at the Site, nor is there surface water in the vicinity that is potable 
(ELEA 2007, Section 2.4).  

The Site lies within the Pecos River Basin as presented in Figure 3.5.1, which has a maximum 
basin width of 130 miles, and a drainage area of 44,535 square miles. The Pecos River is the closest 
surface water feature to the Site. The principle use of Pecos River water is for agriculture. The 
main stem of the Pecos River and its major tributaries have low flows, and the tributary streams 
are frequently dry. Seventy-five percent of the total annual precipitation and 60 percent of the 
annual flow result from intense local thunderstorms between April and September (ELEA 2007).  

The Pecos River originates in the mountains of northeast New Mexico. The northern most major 
reservoir is Santa Rosa Lake located on the Pecos River, 225 miles north of Carlsbad. The flow in 
the Pecos River below Fort Sumner is regulated by storage in Sumner Lake, Brantley Reservoir, 
Lake Avalon, and several other smaller dams, such as Tansill and Lower Tansill Dams in the City 
of Carlsbad. The vast majority of tributaries to the river flowing westward are unnamed arroyos. 
An exception is Pierce Canyon south of Malaga Bend that provides drainage into the Pecos River. 
Nash Draw, the largest surface drainage feature east of the Pecos River in the region, is a closed 
depression and does not provide surface flow into the Pecos (ELEA 2007, Section 2.4.1).  

Water quality in the Pecos River basin is affected by mineral dissolution from natural sources and 
from irrigation return flows. At Santa Rosa, New Mexico, the average suspended-sediment 
discharge to the river is 1,650 tons per day. Large amounts of chlorides from Salt Creek and Bitter 
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Creek enter the river near Roswell. River inflow in the Hagerman area contributes increased 
amounts of calcium, magnesium, and sulfate; and waters entering the river near Lake Arthur are 
also high in chloride (ELEA 2007, Section 2.4.1). 

 Below Brantley Reservoir, springs that were sampled had total dissolved solid concentrations of 
3,350 to 4,000 mg/l. Brine is generated and enters the Pecos River at Malaga Bend as the river 
contacts the Salado Formation adding an estimated 370 tons/day of chloride to the Pecos River 
(ELEA 2007, Section 2.4.1). 

3.5.2 Groundwater 

Groundwater is water that exists in the saturated zone beneath the earth’s surface and includes 
underground streams and aquifers. It is an essential resource that functions to recharge surface 
water and is used for drinking, irrigation, and industrial processes. Groundwater features include 
depth from the surface, aquifer or well capacity, quality, recharge rate, and surrounding geologic 
formations. 

3.5.2.1 Site Groundwater 

The Site is located in the Capitan Underground Water Basin (UWB) as shown in Figure 3.5.2 
(NMOSE 2016). A declared groundwater basin is an area of the state proclaimed by the State 
Engineer to be underlying a groundwater source having reasonably ascertainable boundaries. By 
such proclamation, the State Engineer assumes jurisdiction over the appropriation and use of 
groundwater from the source. The Capitan UWB covers approximately 731,500 acres in the south-
central portion of Lea County. It is located within a geologic province known as the Delaware 
Basin, a subdivision of the Permian Basin. The Capitan UWB is oriented in a northwest-southeast 
alignment above an arc-shaped section of a formation known as the Capitan Reef Complex. The 
Capitan aquifer occurs within dolomite and limestone strata deposited as an ancient reef. The 
groundwater quality of the Capitan in Lea County is very poor, with total dissolved solids ranging 
from 10,065 to 165,000 mg/L.  

Other aquifers in the Capitan UWB are found in the overlying Rustler Formation, Santa Rosa 
Sandstone, Ogallala Formation, and Cenozoic alluvium and are important sources of groundwater 
in the Capitan UWB. The depth to the top of the Rustler Formation ranges from 900 to 1,100 feet. 
Applications for new appropriations in the Capitan UWB are accepted by the Office of the State 
Engineer, although the high total dissolved solids and depth to water have restricted the use of the 
water. 

Evapo-transpiration at the Site is five times the precipitation rate, indicating that there is little 
infiltration of precipitation into the subsurface. Furthermore, the near surface water table appears 
to be 35-50 feet deep, where present and is likely controlled by the water level in the playa lakes. 
Groundwater encountered on the east side of the Site is brackish, exceeding 10,000 parts per 
million in total dissolved solids which is the New Mexico regulatory threshold (NM Water Quality 
Control Commission Regulations, 20.6.2.3101A) for protected water. No groundwater has been 
encountered on the west side of the Site. There are numerous low permeability layers between the 
surface and the expected groundwater level (ELEA 2007, Section 2.4.2).  
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Well drilling was conducted at the Site in 2007. Two wells, ELEA-1 and ELEA-2 were drilled on 
the Site to identify the depth and character of water-bearing rocks. The goals of the drilling 
investigation were to identify the potential for thin groundwater saturation in lower alluvium 
perched on the Triassic shale, or deeper groundwater saturation in the Triassic shale. Locations of 
these wells and other wells in the vicinity are shown on the well location map in Figure 3.5.3. 

Additionally, GEI Consultants drilled 3 monitoring wells to measure depth periodically during the 
subsurface exploration completed in December of 2017. Groundwater was observed in B107 from 
a depth range of 93.1 to 100 feet, and in B101 from a depth range of 253.4 to 263.7 feet. No 
groundwater was encountered in B106 (GEI 2017, Section 5.3). See Figure 3.5.4 for boring 
locations. Figure 3.5.5, 3.5.6, and 3.5.7 show the subsurface profiles for B101, B106, and B107. 

Piezometer ELEA-1. A small amount of water was initially detected in the well; however the 
water has steadily declined to within a few inches of the bottom of the well and is attributed to the 
small amount of bentonite hydration water that was placed in the well to seal the upper annulus 
during completion. Based on the data obtained from ELEA-1, no shallow groundwater saturation 
is present at the top of the Triassic shale at the location (ELEA 2007, Section 2.4.2.2).  

Piezometer ELEA-2. Water level in this well rose slowly over several days to a static depth of 34 
feet below land surface (3,497 feet above mean sea level [amsl]). The water-bearing zone in this 
well consists of either fractures or tight sandy zones between the depths of 85 and 100 feet; water 
in this zone is under artesian head of 50 feet. Laboratory analyses of water samples from the well 
indicate that the water is highly mineralized brine (ELEA 2007, Section 2.4.2.2).  

Based upon information obtained from the onsite drilling, shallow alluvium is likely non-water-
bearing at the Site. Groundwater saturation in the Triassic shale appears to be limited to small 
amounts of highly mineralized water likely associated with the brine in Laguna Gatuna, where the 
brine is 3,500 feet amsl (ELEA 2007, Section 2.4.2.2).  

3.5.2.1 Regional Groundwater 

Potable groundwater is available from three geologic units in southern Lea County; the Triassic 
Dockum shale, the Tertiary Ogallala, and Quaternary alluvium (Nicholson and Clebsch 1961). No 
potable groundwater is known to exist in the immediate vicinity of the Site. Shallow groundwater 
is present in a number of locations in the area, but water quality and quantity are marginal at best 
and most, if not all, shallow wells that have been drilled in the area are either abandoned or not 
currently in use. Potable water for the area is generally obtained from potash company pipelines 
that convey water to area potash refineries from Ogallala High Plains aquifer on the caprock area 
of eastern Lea County. At present, water is generally obtained from these pipelines for other area 
users.  

Much of the shallow groundwater near the Site has been directly or indirectly influenced by brine 
discharges from potash refining or oil and gas production. Potash mines have discharged thousands 
of acre-feet of near-saturated refinery process brine to Laguna Plata and to Laguna Toston for 
many years. But discharges ceased in Laguna Plata in the mid-1980s and in Laguna Toston by 
2001. Laguna Gatuna was the site of multiple facilities for collection and discharge of brines that 
were co-produced from oil and gas wells in the entire area; facility permits authorized discharge 
of almost one million barrels of oilfield brine per month between 1969 and 1992. As a result, 
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saturations of shallow groundwater brine have been created in a number of areas associated with 
the playa lakes (ELEA 2007, Section 2.4.2.1).  

3.5.3 Wetlands 

Wetlands are identified as those areas that are inundated or saturated by surface or groundwater at 
a frequency and duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions. The USACE 
regulates the discharge of dredged or fill material into waters and wetlands of the U.S. pursuant to 
Section 404 of the CWA. No USACE jurisdictional wetlands were identified on the Site (ELEA 
2007, Section 2.5).  

3.5.4 Floodplains 

Floodplains are areas of low-level ground present along rivers, stream channels, or coastal waters 
subject to periodic or infrequent inundation due to rain or melting snow. Risk of flooding typically 
depends on local topography, the frequency of precipitation events, and the size of the watershed 
above the floodplain. Flood potential is evaluated by the Federal Emergency Management Agency 
(FEMA), which defines the 100-year floodplain as an area that has a one percent chance of 
inundation by a flood event in any given year. Federal, state, and local regulations often limit 
floodplain development to passive uses such as recreational and preservation activities to reduce 
the risks to human health and safety. Floodplain ecosystem functions include natural moderation 
of floods, flood storage and conveyance, groundwater recharge, nutrient cycling, water quality 
maintenance, and diversification of plants and animals. 

The proposed CIS Facility site or Lea County has no floodplain identified or mapped for Lea 
County, New Mexico (FEMA 2008, Section 6.0; FEMA 2016). Elevations in Lea County vary 
from 2,900 feet in the southeast to 4,400 feet in the northwest. This relief provides two surface 
water drainage basins in the county. The Texas Gulf Basin, located in the northern portion of Lea 
County, and the Pecos River Basin, located in the southern portion of the county, is separated by 
the Mescalero Ridge and its extended escarpment (ELEA 2007, Section 2.5.1).  

In Lea County neither of the two major drainage basins, the Texas Gulf Basin in the north and east 
and the Pecos River Basin in the south and west, contain large-scale surface-water bodies or 
through-flowing drainage systems. The surface water supplies that exist are transitory and limited 
to quantities of runoff impounded in short drainage ways, shallow lakes, and small depressions, 
including various playas and lagunas. The Texas Gulf Basin contains a lake, the Llano Estacado, 
and the Simona Valley. The Pecos River Basin contains the Querecho Plains, the Eunice Plains, 
and the Antelope Ridge (ELEA 2007, Section 2.5.1).  

The topography of the Site shows a high point located on the southern border of the Site and gentle 
slopes leading to the two drainages (Laguna Plata and Laguna Gatuna). Both of these drainages 
would be able to accept a one-day severe storm total within the 7.5 inch range with excess free 
board space. The natural drainage of the Site is useful by providing a natural area for impoundment 
of excess runoff during severe storms (ELEA 2007, Section 2.5.1).  
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Source: ELEA 2007, Section 2.4.1. 

Figure 3.5.1: PECOS RIVER BASIN DRAINAGE AREA 
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Source: ELEA 2007, Section 2.4.2.2. 

Figure 3.5.3: WATER WELLS AND PIEZOMETER LOCATIONS 

ATTACHMENT 4 TO HOLTEC LETTER 5025021

Page 95 of 543 



H
ol

te
c 

C
IS

 F
ac

ili
ty

 E
nv

iro
nm

en
ta

l R
ep

or
t 

 
C

ha
pt

er
 3

: A
ff

ec
te

d 
En

vi
ro

nm
en

t 

 
H

O
LT

EC
 IN

TE
R

N
A

TI
O

N
A

L 
C

O
PY

R
IG

H
TE

D
 M

A
TE

R
IA

L
H

I-
21

67
52

1 
R

ev
. 1

3-
45

Fi
gu

re
 3

.5
.4

: B
O

R
IN

G
 L

O
C

A
T

IO
N

 P
L

A
N

 

ATTACHMENT 4 TO HOLTEC LETTER 5025021

Page 96 of 543 



Holtec CIS Facility Environmental Report  Chapter 3: Affected Environment 

 
HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL 

HI-2167521 Rev. 1
3-46

Figure 3.5.5: DETAILED SUBSURFACE PROFILE A 
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Figure 3.5.6: DETAILED SUBSURFACE PROFILE B 
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3.6 CLIMATOLOGY, METEOROLOGY, AIR QUALITY, AND NOISE 

This section presents data and information of the regional climatology, meteorology, air quality, 
and noise around the Site. Information in this section will be used to evaluate the air quality and 
noise impacts of constructing and operating the CIS Facility at the Site. A key metric for the air 
quality analysis is to ensure that emissions are maintained below the National Ambient Air Quality 
Standards (NAAQS) for criteria pollutants and the New Mexico Ambient Air Quality Standards 
(NMAAQS) for all listed pollutants.  

3.6.1 Regional Climatology and Meteorology 

The climate at the Site is typically semi-arid with generally mild temperatures, low precipitation, 
low humidity, and with a high evaporation rate. The winter weather typically has high pressure 
systems that are located in the central part of the western U.S. and low-pressure systems located 
in north-central New Mexico. In the summer, the region is typically affected by low pressure 
systems located over Arizona. Overall, precipitation is low and storms are infrequent. Winds 
during the spring may cause dust during construction periods; however, it is anticipated to be a 
minimal and temporary impact in comparison to the naturally occurring dust.  

Based on the season and the affected of high pressure systems or low-pressure systems, the 
pressure can affect temperature and cause cloud formation. Clouds are formed when warm, moist 
air rises into the atmosphere and the droplets are cooled. When the droplets cool, the water from 
the air condenses into tiny droplets and forms clouds. This occurs during low pressure system. 
These low-pressure systems typically occur during the spring and summer.  

Meteorological information was obtained from various sources, including the Western Regional 
Climate Center (WRCC) and other sources as noted in this section. The use of the data from the 
WRCC and other sources are appropriate due to proximity to the proposed CIS Facility site and 
are expected to have similar climates (see Appendix A, Section A.2).  

3.6.1.1 Temperatures 

Based on data collected over approximately the past 75 years at the Lea County Regional Airport 
station, the annual mean average temperature is approximately 61° Fahrenheit (°F) with the 
monthly mean average temperatures ranging from 42°F in January to 80°F in July. The highest 
mean average monthly maximum temperature is approximately 94°F and the lowest mean average 
monthly minimum temperature is approximately 28°F. The highest maximum temperature was 
108°F occurring in July of 2000 and again in 2001, and the lowest minimum temperature was -
11°F occurring in February of 1951. A summary of this information is presented in Table 3.6.1 
and depicted graphically in Figure 3.6.1 (WRCC 2016).  

3.6.1.2 Winds 

Prevailing wind directions and wind speeds at the Lea County Regional Airport station are 
presented in Table 3.6.2 and depicted graphically in Figure 3.6.2. Table 3.6.2 and Figure 3.6.2 are 
summaries of all data collected from 1948 to 2014. Annual Wind Rose data from 1948 to 2014 
can be found in Appendix E; data was not available for every year in that time frame. The average 
wind speed is approximately 12 miles per hour (mph) and the prevailing wind direction is from 
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the south. Winds are typically moderate, between 1 mph and 19 mph blowing 84 percent of the 
time, with calm winds (winds less than 1.3 mph) occurring only approximately 8 percent of the 
time (WRCC 2016).  

With respect to wind gusts, the average wind speed of the all the maximum gusts is approximately 
25 mph. The prevailing wind direction for wind gusts is wind from southwest during 11 percent 
of the observations; however, the wind gusts are out of the south, south-southeast, and southeast 
during 30 percent of the observations. Typical gusts range in speed from 13 mph to 32 mph, 
comprising of 86 percent of the gusts. Gusts range in speed from 32 mph to 47 mph occurred 
during 13 percent of the observations, and less than 1 percent of the gusts observed were over 47 
mph (WRCC 2016). 

3.6.1.3 Mixing Heights 

Mixing height is the height above the ground where the strong, vertical mixing of the atmosphere 
occurs. G.C. Holzworth developed mean annual morning and afternoon mixing heights for the 
contiguous United States (Holzworth 1972, Appendix B). The results of Holzworth’s calculation 
methods for mixing heights include mean annual morning and afternoon mixing heights at the Site 
of approximately 1,430 feet and 6,854 feet, respectively. Table 3.6.3 (Holzworth 1972, Appendix 
B) shows the average morning and afternoon mixing heights for Midland-Odessa, Texas, which is 
the nearest available area with mixing height data, located approximately 100 miles southeast. 

3.6.1.4 Tornadoes 

Tornadoes are typically classified by the F-Scale classification. The F-Scale classification of 
tornadoes is based on the appearance of the damage that the tornado causes. The six classifications 
range from F0 to F5 with an F0 tornado having winds of 40-72 mph and an F5 tornado having 
winds of 261-318 mph (Geer 1996). Note that as of February 1, 2007, an enhanced F-scale for 
tornado damage went into effect in the United States. The switch to the enhanced F-scale involves:  

1 Changing the averaging interval for wind speed estimates from the fastest quarter-mile 
wind speed to a maximum three-second average wind speed.  

2 Changing the minimum tornado wind speed from 40 mph to 65 mph.  

3 Changing the wind speed intervals associated with each F scale class.  

The enhanced F-scale uses three-second wind gusts estimated at the point of damage based on a 
judgment of eight levels of damage to 28 indicators. The enhanced F-scale has six classifications, 
EF0 to EF5, with an EF0 tornado having three-second gusts of 65-85 miles per hour and an EF5 
tornado having three-second gusts of over 200 miles per hour (NOAA 2016).  

Based on a U.S.-wide study performed on a state by state basis, the average tornado probability 
for any F-scale tornado for the Site is between 1x10-6 and 2x10-4, as is presented in Figure 3.6.3 
(ELEA 2007, Section 2.2.1.4). No tornadoes of F0 or higher scale have occurred within 1,000 
square miles (comprised of portions of Eddy and Lea counties) of the Site in the five years ending 
in 2015 (THP 2016).  

Ninety two tornados have occurred in Eddy and Lea counties since 1954. The highest number of 
tornados in any given year was 15 in 1991; of which, 14 occurred over a two day period. The 

ATTACHMENT 4 TO HOLTEC LETTER 5025021

Page 101 of 543 



Holtec CIS Facility Environmental Report  Chapter 3: Affected Environment 

 
HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL 

HI-2167521 Rev. 1
3-51

lowest number of tornado in a year has been zero, with a mean average of 1.5 tornados occurring 
in a year. Most tornados recorded were F0 in scale and occur in the spring (THP 2016). 

3.6.1.5 Hurricanes 

The Site is located over 500 miles from the oceanic coast. Because hurricanes lose their intensity 
quickly once they pass over land, impacts from a hurricane at the Site are unlikely.  

3.6.1.6 Thunderstorms 

Thunderstorms can occur during every month of the year, but generally occur from March through 
October of each year. Thunderstorms occur an average of 39 days per year in Carlsbad, New 
Mexico. The seasonal averages are: 2.7 days in spring (March through May); 8.3 days in summer 
(June through August); 2.3 days in fall (September through November); and less than 1 day in 
winter (December through February) (WRCC 2016).  

3.6.1.7 Precipitation 

A summary of rainfall data collected at the Lea County Regional Airport station resulted in an 
annual mean average total rainfall of 10.2 inches with monthly mean average totals ranging from 
0.24 inches in March to 1.9 inches in September. The monthly minimum total is 0.00 inches and 
the monthly maximum total is 6.2 inches. The highest daily total is 3.6 inches occurring in 
December of 2015. A summary of this information is presented in Table 3.6.4 and depicted 
graphically with monthly average total rainfall in Figure 3.6.4. (WRCC 2016). 

A summary of snowfall data collected at the Lea County Regional Airport station resulted in an 
annual mean average total rainfall of 5.13 inches with monthly mean average totals ranging from 
1.84 inches in February to 0.0 inches from May to October. The monthly minimum total is 0.00 
inches and the monthly maximum total is 21.2 inches. The highest daily total is 10.00 inches 
occurring in February of 1956. A summary of this information is presented in Table 3.6.5. (WRCC 
2016).  

3.6.2  Air Quality 

To assess air quality, the EPA uses six criteria air pollutants with maximum concentrations as a 
baseline. The criteria pollutants are ozone (O3), carbon monoxide (CO), nitrogen dioxide (NO2), 
sulfur dioxide (SOs), particulate matter (PM), and lead (Pb). The maximum allowable 
concentrations for these criteria pollutants are the NAAQS. The current NAAQS are presented in 
Table 3.6.5 (EPA 2016a). 

The State of New Mexico also has New Mexico Ambient Air Quality Standards (NMAAQS) and 
Significance Levels to assess air quality. The NMAAQS pollutants are carbon monoxide, 
hydrogen sulfide, nitrogen dioxide, total suspended particulate matter, sulfur dioxide, and total 
reduced sulfur (except for hydrogen sulfide). New Mexico also has Significance Levels to assess 
air quality for nonattainment areas. The pollutants with Significance Levels are carbon monoxide, 
hydrogen sulfide, lead, nitrogen dioxide, ozone, particulate matter, total suspended particulate 
matter, sulfur dioxide, and non-methane hydrocarbons. The current NMAAQS and Significance 
Levels maximum allowable concentrations are presented in Table 3.6.6 (NMED 2010, Section 
2.5). 
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One exceedance of the NAAQS maximum 24-hour limit was reported in Hobbs, New Mexico, for 
particulate matter in 2003 due to a natural event – a dust storm. Corrective actions were taken by 
the state of New Mexico. According to NAAQS, one exceedance of this limit is allowed per year 
(EPA 2016a).  

The NMED collects data from emission sources each year to determine compliance with NAAQS. 
These emissions are also considered background emissions and are presented in Table 3.6.7 for 
Lea County, location of the proposed Site; and the surrounding New Mexico Counties of Eddy, 
Roosevelt, and Chaves (NMED 2016). 

Based on EPA information, the region within 50 miles of the Site is in attainment for all of the 
criteria pollutants as demonstrated in Figure 3.6.6 (EPA 2016b).  

3.6.2.1    Dispersion 

For normal and off-normal conditions, an atmospheric dispersion coefficient is calculated using 
D-stability and a wind speed of 5m/sec and a 100m distance to the controlled area boundary. The 
controlled area boundary is more than 100m from the site so the use of 100m is conservative.  For 
accident conditions, a dispersion coefficient is calculated using F-stability and a wind speed of 1 
m/sec. These atmospheric conditions are consistent with the guidance of NUREG-1536 (NRC 
2010) and NUREG-1567 (NRC 2000a). The smallest vertical plane cross-sectional area of one 
horizontal underground storage module (SM) is conservatively used as the vertical plane cross-
sectional area of the underground storage module (SM): area = SM Width X SM Height; thus:  
2.95m X 0.38m = 13.47m2. The atmospheric dispersion coefficients can be determined through 
selective use of Equations 1, 2, and 3 of Regulatory Guide 1.145 (NRC 1981). 

With the three values of χ/Q determined, the higher χ/Q value of the first two (Equation 1 and 
Equation 2) is compared with the last one (Equation 3) and the lower of those two is evaluated as 
the appropriate atmospheric dispersion coefficient per in Regulatory Guide 1.145 (NRC 1981).  
The parameters used and the calculated atmospheric dispersion coefficients are summarized in 
Table 3.6.8. 

3.6.2.2    Stability 

Stability classes can be used to assess dispersion of materials released into the atmosphere.  
Dispersion of materials is affected by the stability class of the atmosphere. The Pasquill-Gifford 
stability categories (Table 3.6.9) are used to determine stability.  Distributions of wind speed and 
direction, the amount of incoming solar radiation, and other factors are used to determine the 
stability of the atmosphere. Pasquill-Gifford have defined atmospheric stability classes, each 
representing a different degree of turbulence in the atmosphere. When moderate to strong 
incoming solar radiation heats air near the ground, causing it to rise and generate large eddies, the 
atmosphere is considered unstable, or relatively turbulent.  Unstable conditions are associated with 
atmospheric stability classes A and B. When solar radiation is relatively weak or absent, air near 
the surface has a reduced tendency to rise, and less turbulence develops. In this case, the 
atmosphere is considered stable, or less turbulent, and the stability class would be E or F. Stability 
classes D and C represent conditions of more neutral stability, or moderate turbulence. Neutral 
conditions are associated with relatively strong wind speeds and moderate solar radiation.  
Atmospheric stability classes are listed in Table 3.6.10. 
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3.6.3  Noise 

The purpose of this section is to provide information to assess the impacts of noise at the Site 
during construction, operation, and decommissioning. Noise levels at the Site will be principally 
created by construction equipment and traffic on nearby roads. After construction, most noise is 
expected to be traffic related. Since the Site is over one-half mile from U.S. Highway 62/180 and 
the surrounding area is comprised of rural land with oil and gas well development, construction 
noise impacts are expected to be low. A list of typical community sound levels and noise levels of 
common sources is shown on Table 3.6.11 (IIFP 2009, Section 3.7).  

The Noise Control Act of 1972 requires the EPA to publish information on the acceptable levels 
of environmental noise for the protection of the public (ELEA 2007, Section 2.9). Following these 
guidelines, the Department of Housing and Urban Development (HUD) developed Noise 
Assessment Guidelines presented in Table 3.6.12 (HUD 2016). The EPA has defined a goal of 55 
A-weighted decibels (dBA) for Ldn in outdoor spaces, as described in the EPA Levels Document 
(EPA 1973, Section 5). HUD has developed land use compatibility guidelines for acceptable noise 
versus the specific land use. However, both the Noise Control Act and the HUD Noise Assessment 
Guidelines do not provide guidance for areas away from population areas such as the Site. Because 
no guidelines exist for construction activities in non-populated areas and no guidelines exist for 
the county or state control of noise levels, the Site is not subject to noise requirements; however, 
the HUD Noise Assessment Guidelines will be used in assessing noise from the Site. 
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Source EPA 2016a and NMED 2010, Section 2.5. 
1  Significance levels as listed in 20.2.72.500 NMAC. 

2  Not to be exceeded more than once per year. 

3  For the state, except for the Pecos-Permian Basin Interstate Air Quality Control Region (AQCR). 

4  For the Pecos-Permian Basin Interstate AQCR. 

5  In areas designated nonattainment for the Pb standards prior to the promulgation of the current (2008) standards, and for 
which implementation plans to attain or maintain the current (2008) standards have not been submitted and approved, the 
previous standards (1.5 μg/m3 as a calendar quarter average) also remain in effect. 

6  For within 5 miles of the corporate city limits of municipalities within the Pecos-Permian Basin Interstate AQCR or of 
municipalities with a population greater than 20,000. 

7  The level of the annual NO2 standard is 0.053 ppm. It is shown here in terms of ppb for the purposes of clearer comparison 
to the 1-hour standard level. 

8  Final rule signed October 1, 2015, and effective December 28, 2015. The previous (2008) O3 standards additionally remain 
in effect in some areas. Revocation of the previous (2008) O3 standards and transitioning to the current (2015) standards 
will be addressed in the implementation rule for the current standards.  

9  The previous SO2 standards (0.14 ppm 24-hour and 0.03 ppm annual) will additionally remain in effect in certain areas: (1) 
any area for which it is not yet 1 year since the effective date of designation under the current (2010) standards, and (2)any 
area for which implementation plans providing for attainment of the current (2010) standard have not been submitted and 
approved and which is designated nonattainment under the previous SO2 standards or is not meeting the requirements of a 
SIP call under the previous SO2 standards (40 CFR 50.4(3)), A SIP call is an EPA action requiring a state to resubmit all or 
part of its State Implementation Plan to demonstrate attainment of the require NAAQS. 
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Source: WRCC 2016. 

Figure 3.6.1: LEA COUNTY REGIONAL AIRPORT STATION TEMPERATURE 
DATA (09/01/1941-06/09/2016) 
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Source: WRCC 2016. 
Figure 3.6.2: LEA COUNTY REGIONAL AIRPORT STATION ALL WIND ROSE 

(12/01/1948-12/31/2014)
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Source: ELEA 2007, Section 2.2.1.4. 

Figure 3.6.3: TORNADO PROBABILITY MAP 
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Source EPA 2016b. 

Figure 3.6.5: NONATTAINMENT AREAS MAP 
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3.7 CULTURAL RESOURCES 

3.7.1 Background 

Due to the required licensing by the Nuclear Regulatory Commission (NRC), this project is subject 
to Section 106 of the National Historic Preservation Act (NHPA) of 1966, as amended, and its 
implementing regulations in Title 36, Section 800 (and following section), of the Code of Federal 
Regulations (CFR) (36 CFR § 800 et seq.). Pursuant to these regulations, the NRC must take into 
account the effects of the proposed undertaking on “historic properties”; that is, cultural resources 
included in or eligible for listing in the National Register of Historic Places (NRHP). To 
accomplish this, the NRC must first identify cultural resources that may be affected by the 
undertaking and then evaluate these resources to determine whether they are historic properties 
and, which are prehistoric and historical-period sites, buildings, structures, districts, and objects 
listed in, or eligible for listing in the NRHP. Holtec anticipates that the NRC would issue the Final 
Environmental Impact Statement and License by 2019. Thus, cultural resources that will be 45 
years or older by 2019 will need to be evaluated for listing in the NRHP as part of the identification 
of historic properties. 

The Area of Potential Effects (APE) for direct impacts to historic properties is the project footprint, 
which includes the CIS Facility and appurtenant infrastructure such as access roads and fence lines. 
With respect to the APE for direct impacts, this ER contains information for the main CIS Facility 
site where facilities would be located, as well as the rail spur and access road corridors (see Figure 
2.1). The APE for indirect or visual impacts to historic properties is dependent on the location, 
size, and scale of the project. Because of the extremely low height of facilities associated with the 
CIS Facility, this ER uses a 1-mile radius around the Project footprint for the APE for indirect or 
visual impacts to historic properties.  

3.7.2 Cultural Setting 

The APE is situated within the Mescalero Plain of southeastern New Mexico in Lea County. The 
earliest evidence of human occupation in the Mescalero Plain dated to the Paleoindian period (ca. 
10,000–6000 B.C.). Paleoindian period populations are traditionally characterized as highly 
mobile groups that primarily hunted bison. The Archaic period (ca. 6000 B.C.–A.D. 500) 
encompasses a wide time-depth and is traditionally divided into Early, Middle, and Late periods, 
based on variations in projectile point typology and paleo-environmental conditions. The 
Formative period (pre-A.D. 500–1500) is marked by the introduction of ceramic technology, the 
appearance of the bow and arrow, the intensification of maize agriculture, and the adoption of a 
more-sedentary way of life. Early Spanish explorers travelled through portions of southeastern 
New Mexico during expeditions conducted around the mid-sixteenth century, while the period 
from 1650 to 1800 was host to several Spanish military expeditions that entered southeastern New 
Mexico to commercially engage with the Jumanos. Recorders of those expeditions also described 
encounters with Apache groups. Subsequently, Euro-American settlers attracted by available 
grazing land migrated into southeastern New Mexico and had established livestock ranches in the 
area by the mid-nineteenth century. Potash mining became a prominent industry in the area during 
the 1920s and continues into the present day. The Carlsbad area became the focus of oil and gas 
development with the establishment of the El Paso Natural Gas Company in 1928, and an emphasis 
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on extractive activities has remained a mainstay of the local economy for almost a century (Murrell 
2015). 

3.7.3 Analyses 

The analytical process to identify historic properties in this ER included performing a search of 
existing records, conducting an intensive pedestrian survey, evaluating cultural resources 
identified within the direct APE for listing in the NRHP, and providing previous recorders’ NRHP 
recommendations for the cultural resources within the indirect APE. 

3.7.4 Records Search 

On November 30, 2016, Statistical Research, Inc. (SRI), performed a records search of the land 
within the direct and indirect APEs through the New Mexico Cultural Resources Information 
System (NMCRIS), a digital repository of the Archaeological Records Management Sections 
(ARMS) of the New Mexico Historic Preservation Division (NMHPD)/office of the State Historic 
Preservation Officer. 

The direct APE boundary for this search was based on an approximately 290-acre extent for the 
CIS Facility facilities, as derived from proposed layout documentation provided by Holtec. The 
indirect APE is a 1-mile buffer around the direct APE and totals 10,891 acres. 

The record search revealed that 91 cultural resource investigations have been conducted within the 
APEs (Table 3.7.1), with portions of 12 investigations extending into the APE of direct impacts. 
The records search provide that 42 cultural resources have been previously identified within the 
APEs (Table 3.7.2), with two of them intersecting the APE of direct impacts. These two sites area 
a prehistoric artifact scatter and a historical-period rail line segment; both have an undetermined 
NRHP eligibility status. Of the 40 cultural resources identified within the indirect APE, 14 are 
eligible for listing in the NRHP, seven are not eligible for listing in the NRHP, 18 have an 
undetermined NRHP status, and one site has no NRHP status.  

3.7.5 Pedestrian Survey 

From December 6 to 9, 2016, SRI conducted an intensive pedestrian survey of the 290.11 acres of 
the CIS Facility and appurtenant facilities. SRI holds a General Archaeological Permit (No. 17-
135) with the NMHPD and a Cultural Resource Use Permit (No. 159-2920-14-M) with the U.S. 
Department of the Interior Bureau of Land Management (BLM). All cultural resource fieldwork 
and subsequent reporting entirely conformed to the New Mexico Standards for Survey and 
Inventory (New Mexico Administrative Code, Title 4, Chapter 10, Part 15 [4.10.15 NMAC]). 
Methods derived from BLM Manual Supplement H-8100-1 and BLM–Carlsbad Field Office 
(BLM-CFO) standards were also applied to the entire project area, for consistency. The survey 
was directed by Dr. Timothy Mills (Registered Professional Archaeologist [RPA] No. 28577206) 
and Amanda Hernandez (RPA No. 37450280), who are both listed in the NMHPD’s Directory of 
Qualified Supervisory Personnel under Archaeology.  

The primary goal of conducting the survey was to identify and document all cultural manifestations 
within the APE for direct impacts. Transects were spaced at 15 m. The crew’s positions were 
monitored using a mapping-grade Trimble GeoXH Global Positioning System (GPS) unit that 
included the location of the survey parcel and any previously recorded cultural resources. All 
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cultural manifestation that qualified as Isolated Occurrences (IOs) observed at the proposed Site 
were recorded as they were encountered during the pedestrian survey. These instances were point-
provenienced and fully documented, in terms of the range of items present, including 
characteristics that are temporally diagnostic. Archaeological sites discovered during the survey 
were plotted using a Trimble GPS unit, and marked using pin flags and flagging tape. A permanent 
datum consisting of a capped rebar, including the SRI field site number and recording date, were 
set at each archaeological site recorded in the Site.  

The survey resulted in the identification of 17 IOs and 4 cultural resources: 1 previously recorded 
prehistoric archaeological site (artifact scatter), 1 newly discovered archaeological site (campsite), 
1 previously recorded historical-period linear resource (rail-line segment), and 1 newly discovered 
historical-period linear resource (two-track-road segment). SRI recommends the two 
archaeological sites (artifact scatter and campsite) eligible for listing in the NRHP. 

The results of this survey are included in Appendix C. 

3.7.6 Historic Properties 

Through the records search and the intensive pedestrian survey, SRI identified two historic 
properties that could be directly affected by this project. 
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3.8 SOCIOECONOMICS 

This section describes social and economic characteristics for the 50-mile region of influence 
(ROI) surrounding the proposed CIS Facility site including Lea and Eddy Counties in New Mexico 
and Andrews and Gaines Counties in Texas (see Figure 3.8.1). The ROI reflects an area where 
anticipated CIS Facility workers reside and includes the area in which these workers would spend 
much of their wages. Information is provided for socioeconomic characteristics and include 
population, housing, community services, employment, and regional economy for the ROI. This 
section also includes a discussion of environmental justice populations. 

3.8.1 Population Characteristics 

Lea County is primarily rural, as are the other counties in the ROI. Between 2000 and 2010, the 
population in the ROI has grown at a slower rate in comparison to New Mexico-wide population 
growth. Population estimates in the ROI are projected to grow at a slower rate than New Mexico, 
increasing 10 percent between 2015 and 2025 while New Mexico is projected to increase 19 
percent during the same time period. Table 3.8.1 lists historical population and Table 3.8.2 lists 
projected population in the ROI and New Mexico and Texas. 

The population in the ROI in 2015 was estimated to be 166,914 (USCB 2016a). In 2015, 43 percent 
of the population of the ROI resided in Lea County, New Mexico. Between 2010 and 2015, the 
counties within the ROI all experienced an increase in population. Gaines County, Texas had the 
greatest increase at 14 percent, while Eddy County, New Mexico had the lowest increase at seven 
percent during the same time period.  

The county seat of Lea County, New Mexico is located in Lovington, New Mexico and covers 
2,822,522 acres with a population density of 14.7, the highest in the ROI. The county seat and 
largest city of Eddy County, New Mexico is Carlsbad. The county has a total area of 2,675,200 
acres with a population density of 5.4, the lowest in the ROI. The county seat of Andrews County, 
Texas is Andrews. The county’s area comprises 960,640 acres with a population density of 9.9. 
The county seat of Gaines County, Texas is Seminole. The county’s area comprises 496,000 acres 
with a population density of 11.7. Table 3.8.3 presents the density per square mile for the ROI and 
county subdivisions. 

3.8.1.1 Minority Population 

The term minority population is defined by the U.S. Census Bureau to include the five racial 
categories of black/African American, American Indian or Alaska Native, Asian, Native Hawaiian 
or other Pacific Islander, some other race, and two or more races. NUREG-1748 defines minority 
populations to include individual of Hispanic or Latino origin. Table 3.8.4 presents the 
demographic profile of the ROI. 

3.8.1.2 Low-Income Population 

Low-income populations are defined using statistical poverty thresholds used by the U.S. Census 
Bureau. Information on low-income populations was developed from 2013 incomes reported in 
the 2010-2014 American Community Survey selected economic characteristics. The poverty 
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weighted average threshold for unrelated individual was $12,071 (USCB 2014). Table 3.8.5 
presents the percentage of individuals below the poverty level. 

3.8.2 Housing Characteristics 

Detailed housing characteristics for the ROI are presented in Table 3.8.6. Between 2000 and 2014, 
Lea County, New Mexico and Gaines County, Texas had a decrease in the total number of owner-
occupied housing units, while Eddy County showed no change. Lea and Eddy counties in New 
Mexico and Gaines County, Texas had a decrease in the number of renter-occupied units during 
the same period. Eddy County, Texas accounts for 38 percent of the housing units in the region, 
followed by Lea County, New Mexico (41 percent), Gaines County, Texas (31 percent) and 
Andrews County, Texas (10 percent).  

The median home value ranges from $89,500 in Gaines County, Texas to $101,400 in Lea County, 
New Mexico. The median cost of a home in New Mexico in 2014 was $159,300 and $131,400 in 
Texas. The variation in housing units between the counties and the state is reflective of the rural 
nature of the county areas.  

3.8.3 Community Characteristics 

The community characteristics in the ROI include public schools, law enforcement, fire 
suppression, medical services, and recreation resources. Figure 3.8.2 depicts the community 
services in the vicinity of the CIS Facility. 

3.8.3.1 Education 

The ROI has 12 public school districts with a total of 80 schools serving a student population of 
32,669 during the 2014-2015 school year, as presented in Table 3.8.7 (NCES 2016). Lea and Eddy 
Counties in New Mexico had student/teacher ratios greater than the state average of 15.1 while 
Andrews and Gaines Counties in Texas had student/teacher ratios less than the state average of 
15:1. The ROI had an average student/teacher ratio of 15.1.  

Lea and Eddy County in New Mexico school enrollment makes up six percent of enrollment for 
New Mexico and Andrews and Gaines County in Texas makes up less than one percent of 
enrollment for Texas. Table 3.8.8 summarizes the school enrollment data for the ROI.  

3.8.3.2 Health Care and Public Safety 

Health Care 

There are two hospitals in Lea County, New Mexico. The Lea Regional Medical Center is located 
in Hobbs, New Mexico. Lea Regional Medical Center is a 201-bed hospital that can handle acute 
and stable chronic care patients (LRMC 2016). In Lovington, New Mexico, Covenant Medical 
Systems manages Nor-Lea Hospital, a small, 27-bed critical access facility. The emergency room 
has a basic trauma unit for critical care. Patients needing more extensive treatment can be 
transported to Lubbock, Texas or Albuquerque, New Mexico. Other clinics are located in Jal and 
Tatum (ELEA 2007, Section 2.7.4.6.3).  

There are two hospitals in Eddy County, New Mexico. The Carlsbad Medical Center is a 115-bed 
facility with inpatient, outpatient, diagnostic, medical, surgical and emergency services located in 
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Carlsbad, New Mexico. The Carlsbad Medical Center has one main site and two medical office 
buildings. Carlsbad Medical Center’s sister facility is the Lea Regional Medical Center in Hobbs, 
New Mexico. The Artesia General Hospital is a 34-bed critical access hospital. The emergency 
room is open 24-hours and has six beds. Patients needing more extensive treatment are usually 
transported to Lubbock, Texas or Albuquerque, New Mexico (ELEA 2007, Section 2.7.4.6.1). 

There is one hospital in Andrews County, Texas. The Permian Regional Medical Center is a 42-
bed facility in Andrews, Texas with inpatient, outpatient, diagnostic, medical, surgical and 
emergency services located in Andrews, Texas (AHD 2016). There is one hospitals in Gaines 
County, Texas. The Yoakum Community Hospital is a small 25-bed critical access facility in 
Yoakum, Texas (AHD 2016). 

Public Safety 

Table 3.8.9, shows the number of police and fire departments in each county within the ROI. There 
are a total of 18 police departments and 22 fire departments serving the counties in the ROI. 

Fire support service for the Hobbs area is provided by the Hobbs Fire and Rescue. It is staffed by 
a full-time Fire Chief with 72 employees and a class rating of 4. The Hobbs Fire Department has 
19 paramedics and 43 Emergency Medical Technicians (EMT) EMT-1, and 2 Special Weapons 
and Tactics (SWAT) Medics serving with the Hobbs Fire Department. The Hobbs Fire Department 
inventory of Emergency Medical Services (EMS) units has increased to seven (IIFP 2009, Section 
3.10.3.4). 
The Hobbs Police Department, with five full-time officers, provides local law enforcement. The 
Lea County Sheriff's Department also maintains a substation in the community of Hobbs. If 
additional resources are needed, officers from mutual aid communities within Lea County, New 
Mexico can provide an additional level of response. The New Mexico State Police provides a third 
level of response. 

3.8.4 Economic Characteristics 

3.8.4.1 Employment 

Employment by sector is presented in Table 3.8.10. The agriculture, forestry, fishing, hunting, and 
mining industry provides the highest percentage of the employment in the ROI, 21 percent, 
followed by the educational services, and health care and social assistance, retail trade, and 
construction, with 17.2 percent, 9.7 percent, and 8.7 percent, respectively (USCB 2016b).  

Since 2005, the ROI labor force grew from 62,926 in 2005 to 77,433 in 2015, for a growth rate of 
23 percent for that period. Employment for the ROI declined from 70,360 in 2009 to 67,140 in 
2010 for a decrease of nearly five percent for that period. The ROI unemployment rate, which was 
4.4 percent in 2005, was five percent as of 2015, as presented in Table 3.8.11. The average 
unemployment rate for the New Mexico was 6.6 percent in 2015 and 4.5 in Texas during the same 
time period (BLS 2016a).  

3.8.4.2 Income 

Table 3.8.12 presents the median household and per capita incomes for 2014. Andrews County, 
Texas has the highest median household income and per capita income in the ROI and also exceeds 
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the values for Texas. Eddy County, New Mexico has the lowest median household income within 
the ROI while Gaines County, Texas has the lowest per capita income in the ROI (USCB 2016b). 

3.8.4.3 Tax Structure 

New Mexico's property tax rate is perennially ranked among the three lowest in the nation, with 
any change requiring an amendment to the state constitution. The property assessment rate is 
uniform, statewide, at a rate of 1/3 of the value (except oil and gas properties), which means that 
the net taxable value is one third of the assessed value minus allowable exemptions. The maximum 
operating levy that may be imposed by a county in New Mexico is 11.85 mils per $1,000 of net 
taxable value of a property, while the maximum for a municipality is 7.65 mils per $1,000 of net 
taxable value of a property (NMDFA 2016). The tax applied is a composite of state, county, 
municipal, school district and other special district levies. Properties outside city limits are taxed 
at lower rates. Major facilities may be assessed by the New Mexico State Taxation and Revenue 
Department instead of by the county. The Lea County, New Mexico tax rate for non-residential 
property outside the city limits of Hobbs is 27.4 mils per $1,000 of net taxable value of a property 
(EDCLC 2016). New Mexico communities can abate property taxes on a plant location or 
expansion for a maximum of 30 years, (usually 20 years in most communities), controlled by the 
community (NM Partnership 2016). 

New Mexico also has a Gross Receipts Tax paid by product producers. This tax is imposed on 
businesses in New Mexico, but in almost every case it is passed to the consumer. In that way, the 
gross receipts tax resembles a sales tax. Certain deductions may apply to this tax for plant 
equipment (Finance NM 2015). 

New Mexico counties have more limited general authority to impose a county gross receipts tax 
and they do not receive a state-shared distribution. However, counties have numerous options to 
impose taxes for other purposes. Some of these taxes, e.g., fire protection, county environmental 
gross receipts tax, may only be imposed on residents of the unincorporated area. Some, like that 
for jails and hospital and health care, reflect county responsibilities and are imposed county-wide 
(Finance NM 2015). 

Property taxes provide a majority of revenue for local services in Texas. Property taxes are based 
on the most current year's market value. Any county, municipality, school district or college district 
may levy property taxes. Texas local governments make much more use of the property tax than 
is true of their New Mexico counterparts. According to the Tax Foundation, property taxes per 
capita in Texas were $1,562, versus $633 in New Mexico in 2010. Texas ranked 14th among the 
states, while New Mexico ranked 48th (Tax Foundation 2016a). By contrast, state and local gross 
receipts taxes per capita in Texas in fiscal year 2011 were $856, giving the state a ranking of 18th, 
while per capita gross receipts taxes in New Mexico were $907, putting the state in 15th place 
(Tax Foundation 2016b). While not a local government revenue source, New Mexico’s personal 
income tax per capita in 2011 ranked it 39th among the states (Tax Foundation 2016c). Texas has 
no personal income tax. 

3.8.5 Environmental Justice 

Under Executive Order 12898, Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations, Federal agencies are responsible for identifying and 
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addressing the possibility of disproportionately high and adverse human health or environmental 
effects of its programs, policies, and activities on minority populations and low-income 
populations in the United States and its territories and possessions, the District of Columbia, the 
Commonwealth of Puerto Rico, and the Commonwealth of the Mariana Islands. Minority 
populations refer to persons of any race self-designated as Asian, Black, Native American, or 
Hispanic. Low-income populations refer to households with incomes below the Federal poverty 
thresholds.  

For this analysis, the populations of counties or block groups that intersected or were within the 
50-mile radius were wholly included in population counts. Block groups that fell within a 50-mile 
radius and which met the criteria described below were identified as minority or low-income 
populations. Such a methodology is conservative, in that it could include higher populations than 
may actually exist within the 50-mile radius.  

The threshold used for identifying minority and low-income communities surrounding specific 
sites were developed consistent with CEQ guidance (CEQ 1997, Section 1-1) for identifying 
minority populations using either the 50 percent threshold or another percentage deemed 
“meaningfully greater” than the percentage of minority or low-income individuals in the general 
population. CEQ guidance does not provide a numerical definition of the term “meaningfully 
greater.” CEQ guidance was supplemented using the NRC, Policy Statement on the Treatment of 
Environmental Justice Matters in NRC Regulatory and Licensing Actions (69 FR 52040). The 
policy statement directs analysts to consider environmental justice matters in greater detail “if the 
percentage in the impacted area significantly exceeds that of the state or county percentage for 
either the minority or low-income population.” “Significantly” is defined by staff guidance to be 
20 percentage points. The percentage of minority or low-income individuals in the general 
population is defined in this ER as the lower of the average percentage of minority or low-income 
individuals living in the state(s) in which the ROI lies or in the counties that are at least partially 
included within the ROI. 

For the impact assessment, the analysis of environmental justice used block groups for minority 
populations and census tracts for low-income populations. Table 3.8.13 presents the site-specific 
thresholds in New Mexico and Texas for minority and low-income populations. The ROI for the 
environmental justice analysis was defined as an area within a 50-mile radius surrounding the 
proposed CIS Facility site that encompasses three counties in New Mexico and six counties in 
Texas. Because the Site is located in a rural area, a 50-mile radius surrounding the Site was used 
to present a sample of the surrounding population. 

3.8.4.1 Minority Population 

In 2010, minorities made up approximately 54 percent of the population of the three-county area 
surrounding the Site in New Mexico and 56.9 percent in the six-county area in Texas. During this 
time period, Hispanics were the largest minority group within the three-county area in New 
Mexico, consisting of approximately 49.4 percent of the population and 53 percent within the six-
county area in Texas. Black or African Americans made up approximately 2.2 and 2.3 percent in 
New Mexico and Texas, respectively (USCB 2016e, f). Table 3.8.14 presents block groups 
identified to contain minority populations that exceed the site-specific thresholds for minority 
populations identified in Table 3.8.13. 
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There were 35 block groups identified to contain minority populations that exceed the site-specific 
thresholds for minority populations within the 50-mile radius. Within a smaller ROI, no minority 
populations were identified that exceed the site-specific threshold within a 4-mile or a 25-mile 
radius of the Site. The closest minority populations that exceed the site-specific threshold were 
located in the population centers of Artesia and Carlsbad in Eddy County and Hobbs in Lea 
County.  

3.8.4.2 Low-Income Population 

In 2010, the poverty threshold was $12,071 for unrelated individual (USCB 2014). There were no 
low-income populations identified in the three-county area surrounding the proposed CIS Facility 
site in New Mexico or the six-county area in Texas that exceed the site-specific threshold for low-
income populations (USCB 2016g, h) identified in Table 3.8.13. Within a smaller ROI, no low-
income populations were identified that exceed the site-specific threshold within a 4-mile or a 25-
mile radius of the Site. 
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Source: EJScreen 2016.

Figure 3.8.1: REGION OF INFLUENCE WITHIN A 50-MILE RADIUS OF THE CIS 
FACILITY
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Figure 3.8.2: COMMUNITY SERVICES IN THE VICINTY OF THE CIS FACILITY 
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3.9 TRANSPORTATION 

Transportation services to the CIS Facility would include the delivery of equipment, supplies, and 
staff, including contractors, needed to work and provide miscellaneous maintenance activities at 
the CIS Facility. The mode of transportation for these types of services would be by road. The 
offsite transportation of solid and radioactive waste generated at the CIS Facility would also be by 
road.  

DOE would be responsible for transporting SNF from existing commercial nuclear power reactor 
storage facilities to the CIS Facility. SNF would be transported to the CIS Facility by rail. 
Approximately 3,000 canisters are expected to be transported over 40 years. SNF would be shipped 
in transportation packages licensed pursuant to 10 CFR Part 71 and in compliance with 
requirements established by the DOT. 

In order to support the transportation needs of the CIS Facility, this section describes the roads and 
railroads, from county roads to U.S. highways in the vicinity of the Site and on the Site. Figure 
3.9.1 shows the roads and railroads in the area.  

3.9.1 Roads  

The major roads in the area consist of county and state roads interconnecting the various population 
centers, but only four U.S. highways traverse the area. 

U.S. Highway 285 runs south to north along the Pecos River through Carlsbad;  

U.S. Highway 62/180 runs southwest to the northeast through Carlsbad and Hobbs, New 
Mexico;  

U.S. Highway 82 travels west to east from Artesia through Lovington, New Mexico;  

U.S. Highway 380 traverses west to east from Roswell through Tatum, New Mexico 
(ELEA 2007, Section 2.1.2.2).  

The nearest highway to the Site is U.S. Highway 62/180 (1/2 mile to the south), which is of four 
lane construction and the major route between Carlsbad and Hobbs. In 2015, the annual average 
daily traffic (AADT) on U.S. Highway 62/180 ranged from approximately 9,952 vehicles per day 
near Hobbs, to 5,696 vehicles per day in the vicinity of the proposed Site (near the Eddy-Lea 
County line), to 7,273 vehicles per day near Carlsbad. Approximately 43 percent of vehicles in the 
vicinity of the proposed Site were associated with commercial trucks (NMDOT 2016). U.S. 
Highway 62/180 is also the final major highway segment on the WIPP Transportation Route. From 
1999 to 2014, there have been almost 12,000 shipments of waste to WIPP covering over 14 million 
miles (DOE 2016a).  

Laguna Road, which connects to U.S. Highway 62/180, currently provides access to the Site from 
the south. Laguna Road runs south-north through the Site and connects to small county roads north 
of the Site. As discussed in Section 4.9 of this ER, a new roadway is proposed to be constructed 
to the Site from U.S. Highway 62/180. The nearest Interstate Highway is Interstate-20, 
approximately 95 miles to the southeast in Odessa, Texas (ELEA 2007, Section 2.7.7.1). 
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3.9.2 Railroads 

Two railroads service the area. One railroad company operates to the west of the Site and the other 
to the east. Southwestern Railroad operates the Burlington Northern-Santa Fe (BNSF) Carlsbad 
Subdivision (Carlsbad to Clovis, New Mexico, plus industrial spurs serving potash mines east of 
Carlsbad and east of Loving, New Mexico) under a lease agreement. Customers include potash 
mines, a petroleum refinery in Artesia, New Mexico, and various feed mills and agricultural-
related businesses in Roswell and Portales, New Mexico. The Carlsbad spur ends at the Intrepid 
Mining LLC North facility which is 3.8 miles due west of the Site (ELEA 2007, Section 2.7.7.2). 
As discussed in Section 4.9 of this ER, a spur from this railroad would be constructed to serve the 
Site.  

East of the Site, the Texas-New Mexico Railroad (TNMR) operates 104 miles of track near the 
Texas-New Mexico border from a Union Pacific connection at Monahans, Texas to Lovington, 
New Mexico. The railroad serves the oil fields of West Texas and Southeast New Mexico. The 
primary commodities hauled are oilfield chemicals and minerals, construction aggregates, 
industrial waste, and scrap (ELEA 2007, Section 2.7.7.2). Approximately 400 railroad cars per 
year travel on this rail (IIFP 2009, Section 3.2.1).  
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Figure 3.9.1: TRANSPORTATION IN THE VICINITY OF THE SITE 
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3.10 INFRASTRUCTURE 

This section describes the existing services available to the proposed CIS Facility. These services 
include water and electricity. The information is necessary to evaluate the availability of 
infrastructure (power and water) to support construction, operation and decommissioning 
activities. 

The Site is located in southeastern New Mexico in Lea County, 32 miles east of Carlsbad, New 
Mexico, and 34 miles west of Hobbs, New Mexico. Both locations are nearby population centers 
to the Site. Larger population centers are Roswell, New Mexico, 74 miles to the northwest; Odessa, 
Texas, 92 miles to the southeast; and Midland, Texas, also to the southeast at 103 miles. 

Oil and gas extraction provides most of the activity in the vicinity. Roads are built and maintained 
to provide access to the various wells. Pipelines are installed to move the product efficiently from 
one area to the next. Where pipelines are not used, access for heavy trucks to haul the oil produced 
is required. Compressor stations are needed to pump the product through the pipelines. Electric 
power is required at the individual well pads to provide the electricity necessary to operate the 
pumps, compressors, and other equipment as needed. There are two major facilities related to 
oil/gas activity in the area. The Zia Gas Plant is located northwest of the Site, while Controlled 
Recovery Incorporated is southwest of the Site (ELEA 2007, Section 2.1). 

3.10.1 Water 

The Site and immediate vicinity contain no significant sources of potable water, either as 
groundwater or surface water. The Site’s proximity to the Ogallala Aquifer and the presence of a 
24-inch diameter water line on site assures a plentiful supply of water for operation. The Ogallala 
Aquifer is estimated to contain 14,000,000 acre-feet of recoverable water in Lea County portion 
(ELEA 2007, Section 1.7). 

The City of Hobbs Water Department would provide the potable water needed for the construction 
and operation of the CIS Facility.  

3.10.2 Electricity 

Numerous power transmission lines exist within the region assuring plentiful electricity to meet 
the demands of the CIS Facility. Xcel Energy is very active in the area and is planning a major 
addition to the power system as part of its Power for the Plains grid enhancement initiative that 
will deliver a more reliable and abundant electricity supply to customers in New Mexico and Texas 
(Hobbs News 2016). 

Xcel Energy is currently seeking route approvals in both New Mexico and Texas for a 345-kilovolt 
transmission line, a similar transmission project was completed in 2014. By 2020, a 345-kilovolt 
line will stretch more than 400 miles from western Oklahoma to southeastern New Mexico (Hobbs 
News 2016). Xcel energy would provide the electrical power needed for the construction and 
operation of the CIS Facility. 
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3.11 WASTE MANAGEMENT  

This section describes the waste management capability in the vicinity of the Site. The purpose of 
this information is to provide a basis to assess potential impacts associated with the timely and 
proper disposal of waste resulting from construction, operation, and decommissioning of the CIS 
Facility. Based on the available information, several facilities are available to handle the small 
quantities of hazardous and non-hazardous waste that would be expected from the proposed CIS 
Facility. This includes low-level radioactive waste, radioactive mixed waste, hazardous waste, 
solid (sanitary) waste, and industrial waste. 

There are currently no existing facilities or structures on the proposed CIS Facility site; therefore, 
no waste is currently produced and no waste management services provided. There are three 
facilities that have permits from the state of New Mexico to handle non-hazardous waste. Two are 
permitted municipal landfills and the third is an industrial waste landfill (ELEA 2007, Section 2,8).  

The Sandpoint Landfill is 25 miles west of the Site and serves Eddy County. The service area 
covers 4,200 square miles and has a population of 49,000. The County and the City of Carlsbad 
jointly own the Landfill, which is operated by Waste Connections, Inc. The City of Artesia operates 
a transfer station, as does the County at the Village of Loving. Commercial collection services are 
available to most county residents living outside the incorporated areas of the county (ELEA 2007, 
Section 2.8).  

The Lea County Solid Waste Authority has a service area that covers 4,400 square miles and has 
a population of 55,800. The Lea County Solid Waste Authority consists of Lea County and all of 
the incorporated municipalities in the County. Commercial collection service is available to 
County residents living outside of the incorporated areas. The Authority’s landfill is east of Eunice 
New Mexico, opened in July 1999 and is operated by Waste Connection, Inc. (ELEA 2007, Section 
2.8). 

Lea Land, Inc. operates an industrial waste landfill three miles from the Site. The landfill is 
permitted to take non-hazardous industrial waste under a permit issued by NMED (ELEA 2007, 
Section 2.8). The Lea Land landfill has plenty of available capacity and is projected to remain open 
for 40 years (Lea Land 2016). With regard to Resource Conservation and Recovery Act (RCRA) 
wastes, the Waste Control Specialist (WCS) facility in Andrews County, Texas, approximately 39 
miles from the proposed Holtec CIS Facility, includes a RCRA Subtitle C landfill. 

3.12 PUBLIC AND OCCUPATIONAL HEALTH AND SAFETY 

This section describes existing public and occupational health issues that relate to the location and 
operations at the CIS Facility. It begins with a description of the general radiological environment 
in the U.S., followed by a discussion of background levels and sources of radiation and historic 
exposures near the CIS Facility. This section also presents public and occupational dose limits 
applicable to the CIS Facility, and summarizes health effects studies related to the radiation 
exposure. 
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3.12.1 Radiological Exposure 

All members of the public are exposed to sources of ionizing radiation that occur naturally in the 
environment and as a result of human activities. Relative concentrations of radionuclides in 
different environmental media around the U.S. (e.g., air, soil, ground water) vary by geographic 
location.  

Table 3.12.1 identifies background doses to a typical member of the U.S. population. In the table, 
the annual values are rounded to the nearest 1 percent. An average annual total effective dose 
equivalent to members of the U.S. population (i.e., 624.8 millirem [mrem]/year) comes from two 
primary sources: (1) naturally occurring background radiation and (2) medical exposure to patients 
(NRC 2014b, Table 6-3). Because the proposed CIS Facility site has not been used previously for 
activities that involve radioactive materials, the background exposure levels in Table 3.12.1 
provide a baseline for the CIS Facility project. Table 3.12.1 provides the best approximation of 
radiological conditions for the following reasons: 

There are no legacy activity issues since the Site has not been previously used for activities 
that involve radioactive materials.  
Nuclear facilities in the vicinity will not provide any significant radiological doses because 
the maximally exposed individual (MEI) exposures at those facilities are small (See Table 
5.2.3).  
The DOE established radiological monitoring programs in southeastern New Mexico prior 
to the WIPP project to determine the widespread impacts of nuclear testing at the Nevada 
Test Site on the background radiation. The DOE estimated an annual dose of approximately 
65 millirem is received from atmospheric particulate matter, ambient radiation, soil, 
surface water and sediment, groundwater, and biota. These values fall within expected 
ranges and do not indicate any unexpected environmental concentrations (NRC 2012b, 
Section 3.14.1).  
A major proportion of natural radiation comes from naturally occurring airborne sources 
such as radon and thoron (an isotope of radon). The proposed site is in an area characterized 
by radon concentrations of 2 to 4 picocuries per liter (pCi/L) and is defined as moderate 
radon potential. Moderate radon potential indicates that 1/3 to 1/2 of the structures have 
more than 4 pCi/L of indoor radon. In May 2004, direct background radiation was 
measured by the NMED Radiation Control Bureau to be 8 to 10 microrad per hour, which 
corresponds to 70 to 88 millirem per year. This range falls within the NRC’s estimation of 
the average annual direct background radiation for the United States (NRC, 2012b,Section 
3.12.1).  

 

3.12.2  Public and Occupational Dose Limits  

This section provides the radiation standards and dose limits applicable to CIS Facility, describes 
occupational injury and fatality rates related to the CIS Facility, and summarizes health effects 
studies related to radiation exposure.  
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3.12.2.1 Applicable Standards and Dose Constraints  

Radiation exposure limits for the workers and general public have been established by the NRC 
and the EPA in the following: 

10 CFR Part 20, Standards for Protection Against Radiation;  

410 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 radiation protection standards for members of the public apply to any real individual located 
at or beyond the nearest boundary of the controlled area for the facility. The controlled area is 
defined as “that area immediately surrounding an ISFSI…for which the licensee exercises 
authority over its use and within which…operations are performed.” (10 CFR 72.3) Radiation 
protection standards are summarized in Table 3.12.2.  

3.12.2.2 Occupational Injury and Fatality Rates  

Potential health impacts to workers during the construction and operation of the proposed CIS 
Facility would be those normally associated with construction and industrial activities. The U.S. 
Department of Labor, Bureau of Labor Statistics (BLS) compiles annual data on nonfatal and fatal 
occupational injuries in various industries. Incidence rates of nonfatal occupational injuries in New 
Mexico are presented in Table 3.12.3 for 2009–2014 and fatal occupational injuries rates by 
industry in New Mexico are shown in Table 3.12.4 (DOL 2009-2014, New Mexico). 

3.12.3 Health Effects Studies  

Knowledge of the effects of ionizing radiation comes primarily from studying groups of people 
who have received high doses. The risks associated with large doses of ionizing radiation like X-
ray and gamma radiation are relatively well established and have been reported in numerous 
publications by national and international organizations including the National Academy of 
Sciences (NAS), the NRC, the United Nations Scientific Committee on the Effects of Atomic 
Radiation (UNSCEAR), and the International Commission on Radiation Protection (ICRP).  

There are several studies of occupationally exposed persons, who generally receive low doses of 
ionizing radiation at low dose rates. Radiation is a weak carcinogen, but undue exposure can 
certainly increase health risks. Radiation protection standards assume that any dose of radiation, 
no matter how small, involves a possible risk to human health.  

Radiation epidemiology has provided clear insights into radiation exposures and risks. A single 
radiation exposure can increase cancer risk for life and the young are more susceptible than the 
elderly. In utero, susceptibility to radiation-induced cancer is no greater than in early childhood, 
and females are more susceptible than males. Radiation cancer risks differ by organ and tissue and 
some sites have not seen a convincing increase after exposure. Radiation epidemiology is highly 
uncertain about low dose and low-dose rate risks. However, available scientific evidence does not 
indicate any cancer risk or immediate effects at doses below 10 rem per year. At low levels of 
exposure, the body’s natural mechanisms repair radiation damage to cells soon after it occurs.  

In the U.S., cancer is the second most common cause of death in the U.S., exceeded only by heart 
disease, and accounts for nearly 1 in every 4 deaths. Cancers can be caused by external factors, 
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such as tobacco, infectious organisms, and an unhealthy diet, as well as internal factors, such as 
inherited genetic mutations, hormones, and immune conditions (ACS 2016, page 1). The American 
Cancer Society reports that an estimated 9,750 new cancer cases were expected for the state of 
New Mexico in 2016, and nearly 1.7 million new cases were expected for the entire U.S. (ACS 
2016, Table 2 for New Mexico). Table 3.12.5 shows the cancer incidence rate for New Mexico 
and surrounding states for the period 2008–2012 for selected cancer sites.  
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CHAPTER 4: ENVIRONMENTAL IMPACTS 

4.0 INTRODUCTION 

This chapter presents the potential environmental impacts of the Proposed Action and the No 
Action Alternative. For the Proposed Action, the potential impacts are presented in Sections 4.1-
4.13 for the following areas: land use; visual and scenic resources; geology and soils; water 
resources; ecological resources; climatology, meteorology, air quality, and noise; cultural 
resources; socioeconomics and environmental justice; transportation; site infrastructure; waste 
management; public and occupational health and safety; and accidents. Section 4.14 presents the 
potential environmental impacts of the No Action Alternative. 
For the Proposed Action, the analysis addresses the potential impacts associated with 
construction, operations, and decontamination and decommissioning (D&D). Construction 
impacts are presented for: (1) Phase 1, which accounts for the greatest amount of construction 
because all support facilities (e.g., Cask Transfer Building, Security Building, and 
Administration Building) and supporting infrastructure (e.g., railroad spur and Site access road); 
and (2) Phases 2-20, which would occur concurrently with operations of any phases previously 
constructed. Operational impacts account for Phase 1 as well as the full build-out of the 
Consolidated Interim Storage Facility (CIS Facility) (i.e., storing 10,000 Vertical Ventilated 
Modules [VVMs] containing 100,000 metric tons of uranium [MTUs] of spent nuclear fuel 
[SNF]). In order to provide a context for the impacts of the Proposed Action, each resource 
section also includes a comparative analysis against previous, relevant Nuclear Regulatory 
Commission (NRC)/other agency environmental reviews. 

4.1 LAND USE 

This section describes the potential impacts to land use associated with the Proposed Action. 
Construction impacts for Phase 1 are presented in Section 4.1.1; concurrent impacts from 
operations and construction of Phases 2-20 are presented in Section 4.1.2; full facility build-out 
operations are presented in Section 4.1.3; NRC analysis related to land use is presented in 4.1.4; 
and D&D impacts are presented in Section 4.1.5. Chapter 6 describes proposed mitigation 
measures that would be in place to reduce adverse impacts that could occur during construction, 
routine, and non-routine operation of the CIS Facility. 
4.1.1 Construction (Phase 1) 

During Phase 1, the initial Independent Spent Fuel Storage Installation (ISFSI) Pads (for the first 
500 canisters of SNF that would be stored in the VVMs) and all supporting facilities (e.g., Cask 
Transfer Building, Security Building, and Administrative Building) and supporting infrastructure 
(e.g., railroad spur and Site access road) would be constructed. Phase 1 accounts for the greatest 
amount of construction during any phase of construction and, thus, bounds the construction 
impacts for any subsequent phase of construction that might occur. Accounting for the Protected 
Area (i.e., the area within the security fence containing the ISFSI Pads and the Cask Transfer 
Building), Phase 1 construction would disturb approximately 119.4 acres. Of this disturbance, 
6.2 acres would be associated with constructing the Site access road and relocating the existing 
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road that currently runs through the site; 39.4 acres would be associated with constructing the 
railroad spur; and 1.4 acres would be associated with constructing the Security Building, 
Administrative Building, Parking Lot, and the concrete batch plant/laydown area.  
During construction of the CIS Facility, conventional earthmoving and grading equipment would 
be used. The removal of very dense soil or caliche may require the use of heavy equipment with 
ripping tools. Soil removal work for foundations will be controlled to minimize excavation. In 
addition, loose soil and/or damaged caliche would be removed prior to installation of foundations 
for seismically designed structures.  
The CIS Facility would require the installation of water, natural gas, and electrical utility lines, 
which would result in land disturbance and short-term impacts to vegetation. The construction 
activities would also include construction of a railroad spur, which would be routed across 
relatively level land and would not have to cross major highways. Similarly, a new roadway of 
approximately one mile in length would be constructed to the Site from United States (U.S.) 
Highway 62/180. Construction of both the railroad spur and roadway would be across Bureau of 
Land Management (BLM) lands and would not be inconsistent with BLM-designated land use, 
although additional National Environmental Policy Act (NEPA) analysis would likely be 
required for a right-of-way (ROW) on Federal lands (ELEA 2007, Section 2.1). 
No water wells are located on the Site. However, the Site has been associated with oil and gas 
exploration and development with at least 18 plugged and abandoned oil and gas wells located 
on the property. However, none of these plugged and abandoned oil and gas wells are located 
within the area where the ISFSI would be located or where any land would be disturbed and they 
are not expected to affect the construction and operation of the CIS Facility. The plugged wells 
are estimated to be 30-70 years old. It is possible that hydrocarbon contamination exists at the 
Site as a result of these past practices (ELEA 2007, Appendix 2G). There are no active wells on 
the Site and there are no plans to use any of the plugged and abandoned wells on the Site. 
4.1.2 Concurrent Operation and Additional Construction (Phases 2-20) 

Construction of Phases 2-20 would occur in 20 phases over approximately 20 years and would 
require an additional 210.6 acres of land. Such construction would occur adjacent to operational 
areas previously constructed. Holtec would have procedures in place to ensure that the 
construction activities of Phases 2-20 do not adversely affect operations. In terms of land use, 
this means ensuring an adequate buffer is maintained between operational and construction 
areas. The construction process for Phases 2-20 would consist of constructing additional ISFSI 
Pads (each of which would accommodate 500 canisters of SNF). The construction process for 
additional phases would be the same as that for Phase 1 CIS Facility, with similar impacts to land 
use. At full build-out, the CIS Facility would contain 10,000 VVMs that would be constructed on 
approximately 330 acres. The Protected Area would account for 283 acres of this total. Within 
the Protected Area, approximately 110 acres would be disturbed by the ISFSI once all 20 phases 
are constructed.  
4.1.3 Operation 

The operation of the CIS Facility is not anticipated to result in any significant impacts to land use 
considering that the majority of the Site would remain undeveloped. In general, these lands 

ATTACHMENT 4 TO HOLTEC LETTER 5025021

Page 169 of 543 



HI-STORE CIS Facility Environmental Report  Chapter 4: Environmental Impacts 
  

 
HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL 

HI-2167521 Rev.1 
4-3 

 

would likely be used for grazing or other purposes if they were not utilized for the CIS Facility. 
Currently, approximately 93 percent of land in Lea County is used as range land for grazing 
(approximately 2.6 million acres) (NRC 2012b, Section 3.2). The operation of the CIS Facility at 
full build-out would restrict activities on 330 acres would result in the loss of 0.01 percent of the 
land available for grazing and other purposes. Due to the abundance of other nearby land for 
grazing and other purposes, this impact would not be significant.  
Although the proposed CIS Facility would change the existing land use of the Site, the CIS 
Facility would be compatible and consistent with land use activities in the area and would be 
compatible and consistent with the current land use designation for the Site.  
4.1.4  Comparable NRC Land Use Analysis 

This analysis is consistent with NRC Regulation (NUREG)-2157 (NRC 2014b, Section 4.1), in 
which NRC determined that construction and operation of an ISFSI would have minimal impacts 
on land use. Normal operation and ISFSI construction would not significantly affect land use and 
would not be inconsistent with agency land use. 

4.1.5 Decontamination and Decommissioning  

D&D activities are similar in nature to the construction activities, however, the D&D activities 
would be expected to be completed within a few years compared to the full CIS Facility 
construction over 20 years. At the end of useful plant life, the CIS Facility would be 
decommissioned such that the Site and remaining facilities could be released for unrestricted use 
and for NRC license termination pursuant to 10 Code of Federal Regulations (CFR) §20.1401 
and §20.1402. Therefore, land use impacts from the D&D would be minimal. Additional 
information related to the D&D of the CIS Facility can be found in the Holtec License 
Application. 

4.2 VISUAL AND SCENIC RESOURCES 

This section describes the potential impacts to visual and scenic resources associated with the 
Proposed Action. Construction impacts for Phase 1 are presented in Section 4.2.1; concurrent 
impacts from operations and construction of Phases 2-20 are presented in Section 4.2.2; full 
facility operations are presented in Section 4.2.3; NRC analysis related to visual and scenic 
resources is presented in Section 4.2.4; and D&D impacts are presented in Section 4.2.5. 
Potential mitigation measures are presented in Chapter 6.  
4.2.1 Construction (Phase 1) 

Construction activities would result in short-term, less than significant impacts to visual and 
scenic resources. Equipment used during the proposed construction projects of Phase 1 could 
create a short-term visual effect; however, the visual environment of the Site does not constitute 
a unique or sensitive viewshed of public interest. In addition, there are no regionally or locally 
important or high quality views associated with the Site. The Site is located in a sparsely 
populated area more inclined to be used for cattle grazing or oil and gas exploration and is not 
visible from any city, township, borough or identifiable population center. Visibility of the Site is 
confined to east and west traffic on U.S. Highway 62/180 and is similar from either direction. 
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Following the completion of construction, the CIS Facility would remain as a permanent visual 
feature within the viewshed.  
The Site has been determined to be in the Class IV BLM visual resource inventory class, 
meaning that the level of change allowable to the characteristic landscape can be high, and that 
these changes may dominate the view and be the major focus of viewer attention. During 
construction activities of Phase 1, the visual and aesthetic characteristics of areas undergoing 
development would be temporarily altered by the use of construction equipment, and the delivery 
and stockpiling of construction materials. Temporary visual intrusions into the landscape may 
result from the use of construction cranes at the Site for erecting building structures and 
installing equipment. Although CIS Facility construction would alter the natural state of the 
landscape, impacts to scenic views are not considered to be significant, based on the absence of 
high quality scenic views in the area.  

4.2.2 Concurrent Operation and Additional Construction (Phases 2-20) 

Construction of Phases 2-20 would result in short-term, less than significant impacts to visual 
and scenic resources. The viewshed and BLM visual resource inventory class would remain 
unchanged after completion of Phase 1 construction. Construction of additional phases would 
occur as operations are occurring at any areas previously constructed. Holtec would have 
procedures in place to ensure that the construction activities of Phases 2-20 do not adversely 
affect operations. The construction process for additional phases would be the same as that for 
Phase 1 CIS Facility. Expanding the ISFSI Pad for Phases 2-20 would not cause any additional 
impacts to visual and scenic resources. 
4.2.3 Operation 

The operation of Phase 1 CIS Facility is not anticipated to result in any appreciable effects to 
visual and scenic resources. Given that the Site is undeveloped, the proposed CIS Facility might 
be considered “out of character” with current, onsite conditions. However, considering that 
properties in the general area have been developed for industrial purposes (e.g., numerous oil and 
gas wells), the proposed CIS Facility would be similar to existing, architectural features on 
surrounding land. The proposed use of the CIS Facility site does not fall outside of the objectives 
for Class IV, which provides for management activities that require major modifications of the 
existing character of the landscape. Security lighting for all ground level facilities and equipment 
would be down-shielded to keep light within the boundaries of the Site, helping to minimize the 
potential for impacts. 
The most visible structure would be the Cask Transfer Building, which would be constructed 
during Phase 1, would be approximately 60 feet high. Due to the relative flatness of the Site and 
the vicinity, the structures may be observable from nearby highways and properties, partially 
obstructing views of the existing landscape. However, considering that there are no high quality 
viewing areas and the presence of many existing, man-made structures (pump jacks, high power 
lines, industrial buildings, and above-ground tanks) near the CIS Facility, the obstruction of 
existing views due to the proposed structures would be comparable to current conditions. 
Overall, the visual impact of the CIS Facility would be minimal. The operation of the CIS 
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Facility at full build-out would not alter visual and scenic resources and the viewshed and BLM 
visual resource inventory class would remain unchanged.  

4.2.4 Comparable NRC Visual and Scenic Resources Analysis 

This analysis is consistent with NUREG-2157 (NRC 2014b, Section 4.14), in which NRC 
determined that no changes to the visual profile are likely to occur as a result of the continued 
operation and maintenance of an ISFSI, and that construction of an ISFSI would have minimal 
impacts on visual and scenic resources.  
4.2.5 Decontamination and Decommissioning 

D&D activities of the CIS Facility would involve removal of all materials from storage and 
decontamination of the used process equipment and materials from building interiors and from 
outdoor storage areas, and demolition of structures on the Site. After D&D activities are 
complete, the area previously occupied by the CIS Facility would be covered with topsoil, 
contoured, and replanted with native vegetation. The visual and scenic resource impacts resulting 
from the D&D of the facility would be minimal. 

4.3 GEOLOGY AND SOILS 

This section presents the potential impacts of the construction and operation of the CIS Facility 
on the existing geologic and soil conditions as well as any existing geologic and soil conditions 
that may impact the CIS Facility project during construction and operation. Construction impacts 
for Phase 1 are presented in Section 4.3.1; concurrent impacts from operations and construction 
of Phases 2-20 are presented in Section 4.3.2; full facility operations are presented in Section 
4.3.3; comparable NRC analysis related to geology and soils is presented in Section 4.3.4; and 
D&D impacts are presented in Section 4.3.5. Chapter 6 describes proposed mitigation measures 
that would be in place to reduce adverse impacts that could occur during construction, routine, 
and non-routine operation of the CIS Facility. 
Background. The entire Site is underlain by Triassic bedrock consisting of shale, siltstone, and 
minor amounts of fine-grained, poorly sorted sandstone. Most of the proposed operational area is 
relatively flat and the shale bedrock is covered by a laterally extensive veneer of 25 feet of 
Quaternary pediment deposits consisting of well sorted eolian sand and sandy-gravelly materials 
near the bedrock interface. The Mescalero Caliche unit is near the surface and is about 10 feet 
thick at the Site. The Site is located in an area of low seismic hazard. Risks from landslides, 
liquefaction, subsidence, and volcanism are considered to be low. In addition, areas in vicinity of 
the Site contain potash extraction operations and oil/gas wells. Surface soils consist mostly of 
Simona fine sandy loam and the Simona-Upton association, which are not prime farmland, but 
are moderately susceptible to wind erosion. 
4.3.1 Construction (Phase 1) 

The Site terrain ranges in elevation from 3,520 to 3,540 feet above mean sea level (amsl) sloping 
downward from south to north. Because the CIS Facility requires an area of flat terrain, cut and 
fill would likely be required for some portions of the Site. Material from the higher portions of 
the Site would be utilized for fill at the lower areas of the Site to the extent possible. Soil 
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excavated during construction may be utilized for backfill, site grading, or disposed of at an 
approved offsite disposal facility. The resulting terrain change for the Site from gently sloping to 
flat topography is not expected to cause significant environmental impact. Most of the 
surrounding area contains naturally flat topography (less than 5 percent slope). 
CIS Facility construction would disturb soils to a depth of about 25 feet below grade for 
excavation and grading of the facility. The surficial geologic profile would be permanently 
altered during construction. However, due to the relatively shallow depth of excavation, 
construction activity would not induce seismic activity or affect subsurface faults resulting in the 
accidental discharge of radiological materials or other contaminants to surrounding soils during 
the operational phase. Additionally, the groundwater table is located about 90-100 feet deep in 
the south east corner and 200-300 feet deep in the north east corner, and thus would not likely be 
impacted by construction (GEI 2017, Section 5.3). Similarly, the excavation for the facility 
would not impact existing oil and gas or mineral deposits because these resources are located at 
much greater depths. The facility components do not overlap active oil and gas wells; however, 
the proposed rail spur does appear to intersect the edge of two potash “drill island” locations 
identified as Belco Shallow and Belco Deep. Holtec has concluded that the rail spur would not 
impact potash mining operations (Holtec 2016a). 
Construction activities like clearing and grading of soils, may cause short-term increases in soil 
erosion from wind and water. The bulk of construction would occur in the Simona fine sandy 
loam and Simona-Upton association, which are slightly susceptible to water erosion, and 
somewhat susceptible to wind erosion. Additionally, surface storm water during construction 
could potentially impact nearby waterbodies and drainages by increasing the sediment load to 
these receptors. Additionally, there would be a long-term loss of the native surficial soil profile, 
within the disturbed operational footprint of the facility. However, the Lea County Soils Survey 
describes soils found at the CIS Facility Site as not prime farmland, thus, the construction of the 
CIS Facility is not anticipated to displace any potential agricultural use (USDA/NRCS 2016). 

4.3.2 Concurrent Operation and Additional Construction (Phases 2-20) 

The construction impacts described in Section 4.3.1 are representative of the CIS Facility 
construction for additional phases. The phased construction approach (for Phases 2-20) would 
have the same types of impacts as Phase 1 construction and Holtec would have procedures in 
place to ensure that any concurrent construction activities of Phases 2-20 do not adversely affect 
operations. Additionally, mitigation measures for soil stabilization and sediment control would 
be applied during all phases of construction, as described in Chapter 6.  

4.3.3 Operation 

Once facility construction is complete, the exposed soils and excavations would be covered by 
structures or paved, preventing the creation of new dust sources. Operation of the CIS Facility is 
not expected to affect the underlying geology because the CIS Facility does not have moving 
parts to affect the subsurface. Although soils may be affected by spills and leaks of radiological 
and hazardous materials, the CIS Facility is designed to prevent leakage and licensee employees 
would conduct routine inspections to verify that the CIS Facility is performing as expected. 
Leaks could result in spills of oil and hazardous material from operating equipment and 
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stormwater runoff carrying grease. However, these activities are monitored and, in the case of 
stormwater runoff, regulated under National Pollutant Discharge Elimination System (NPDES) 
permit requirements. Mitigation measures for spill prevention and stormwater management 
would be applied during operations, as described in Chapter 6. 
Operation of the CIS Facility would not be expected to be impacted from geologic hazards such 
as seismic events, subsidence, liquefaction, landslides, or volcanism. The proposed facility is in a 
flat area of relatively low seismic hazard, thus, earthquakes, liquefaction, and landslides are 
considered as low risk hazards. Additionally, the CIS Facility would be constructed in 
accordance with 10 CFR §72.122, General Design Criteria, Overall Requirements, which 
requires that structures, systems, and components important to safety must be designed to 
withstand the effects of natural phenomena such as earthquakes, tornadoes, lighting, hurricanes, 
floods, tsunami, and seiches, without impairing their capability to perform safety functions.  
The Site is not in a volcanically active area, and volcanic risk hazards are therefore low. The Site 
is also not near a water body and tsunami and seiche hazards are also therefore low. 
The CIS Facility and associated facilities would not be expected to impact existing potash and 
oil/gas operations in the area. Access to mineral resources directly underneath the footprint of the 
CIS Facility would be precluded during the operational life of the facility; however, these 
resources are widely available elsewhere in the region.  

4.3.4 Comparable NRC Geology and Soils Analysis 

The impacts to geology and soils from interim storage of SNF were previously analyzed in 
NUREG-2157 (NRC 2014b, Section 5.6). The analysis in NUREG-2157 indicated the following 
types of geology and soils impacts could occur. 

 Construction impacts associated with away-from-reactor storage include earth clearing 
and foundation laying for the ISFSI, both of which may contribute to soil erosion. 

 The environmental impacts on soils would include loss of soils as a result of physical 
alterations to the existing soil profile. These alterations could lead to a reduced 
availability to support plant and animal life and could lead to changes in erosion patterns 
and characteristics that affect how water infiltrates into the soil. However, the NRC 
concluded that these losses are a small percentage of the similar available soils locally. 
The NRC also noted that soils used in project construction are recoverable upon facility 
decommissioning, and that no excess soils would be generated that require shipment or 
disposal off-site.  

 Similarly, economic geologic resources (such as minerals, oil, and gas, if present) that 
would be unavailable for exploitation during facility construction and operation are 
widely available elsewhere in the region. 

 The amount of land committed to the away-from-reactor ISFSI is relatively small 
compared, for example, to the land available in a typical county. The methods necessary 
to control soil erosion are well understood and permits typically require the 
implementation of erosion controls.  
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 Because of the relatively small size of the facility, restrictions on access to geologic 
resources under the ISFSI site would also be minimal.  

 In general, while the geological characteristics of the site and vicinity are essential to the 
safe design and operation of the ISFSI, continued storage of spent fuel does not have a 
significant environmental impact on geological resources (such as, damage to unstable 
slopes, adjacent utilities, or nearby structures). 

For these reasons, the NRC concluded that the impacts on soils and geologic resources from the 
building and long-term operation of an away-from-reactor ISFSI would be small. The conclusion 
in this ER is consistent with the NRC conclusion in NUREG-2157. 

4.3.5 Decontamination and Decommissioning 

The CIS Facility would be designed and constructed in a manner that would minimize the 
quantity of radiological-contaminated equipment and facilitate the removal of such materials at 
the time the CIS Facility is permanently decommissioned pursuant to 10 CFR §72.130. Final 
radiological and site surveys and removal of any contaminated soils identified during these 
surveys (from both radiological and non-radiological contamination) are required under 10 CFR 
Part 20, Subpart E. At the time of license termination, the Site would be released for unrestricted 
use in accordance with 10 CFR Part 20, Subpart E.  
During D&D, some ground disturbance would occur from the use of machinery such as 
bulldozers to demolish facility buildings. However, ground disturbance would generally be 
limited to areas previously disturbed during the construction and operation phases. Mitigation 
measures used during construction would be applied during D&D; therefore, impacts to geology 
and soils would be similar to or less than during construction, and would be short-term. Because 
the Project infrastructure would be removed, there would be complete access to mineral 
resources. After D&D activities are complete, the area previously occupied by the CIS Facility 
would be covered with topsoil, contoured, and replanted with native vegetation. Therefore, the 
impacts to geology and soils from D&D would be small. 

4.4 ECOLOGICAL RESOURCES  

This section describes the potential impacts to ecological resources associated with the CIS 
Facility. Construction impacts for Phase 1 are presented in Section 4.4.1; concurrent impacts 
from operations and construction of Phases 2-20 are presented in Section 4.4.2; full facility 
operations are presented in Section 4.4.3; threatened and endangered species are discussed in 
Section 4.4.4; consultations with agencies are discussed in Section 4.4.5; comparable NRC 
analysis related to ecology is presented in Section 4.4.6; and D&D impacts are presented in 
Section 4.4.7. Potential mitigation measures are presented in Chapter 6.  

4.4.1 Construction (Phase 1) 

As discussed in Section 4.1.1, Phase 1 construction would disturb approximately 119.4 acres 
within an approximately 1,040 acre site within BLM Section 13. The ecological impacts of this 
land disturbance are expected to be small given the CIS Facility area size, especially in relation 
to the vast amount of uninhabited and undisturbed land found throughout the region. The CIS 
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Facility consists entirely of an upland area with no streams, ponds or other water environments to 
be cleared.  
The proposed CIS Facility consists of one primary vegetation community type. The Apacherian-
Chihuahuan mesquite upland scrub vegetation community is identified by the dominant presence 
of deep-rooted shrubs that are able to access the deep-soil moisture. The Apacherian-Chihuahuan 
mesquite upland scrub vegetation community is common in the piedmonts of the Chihuahuan 
Desert. The density of vegetation varies slightly across the proposed Site, due to several low-
lying areas that collect water after heavy rain events. Vegetation is intersected by two existing 
linear features: a telephone line and a water pipeline. Each of these existing right-of-ways are 
used as two-track roads that are vegetated in between tracks. The non-vegetated area of the 
tracks themselves represents a small fraction of the total area and is not considered a habitat type. 
The majority of the proposed Site is suitable for use by wildlife resources. The Apacherian-
Chihuahuan mesquite upland scrub provides potential habitat for an assortment of birds, 
mammals, and reptiles. Because the Apacherian-Chihuahuan mesquite upland scrub is common 
in this region, the disturbance to the biota due to CIS Facility construction would be 
insignificant.  
Standard land clearing methods, primarily the use of heavy equipment, would be used during the 
construction phase of the CIS Facility. The additional noise, dust, and other factors associated 
with the clearing would be short-lived in duration and would represent only a temporary impact 
to the biota of the CIS Facility. Because there is similar habitat surround the CIS Facility area, 
biota would have an opportunity to move to undisturbed areas within areas of suitable habitat 
bordering the Site.  
After construction is complete, the Site would be stabilized with native grass species, pavement, 
and crushed stone to control erosion. Furthermore, any eroded areas that may develop would be 
repaired and stabilized.  
4.4.2 Concurrent Operation and Additional Construction (Phases 2-20) 

Figure 2.2.1 depicts a view of the proposed Holtec CIS Facility development. The land to be 
cleared for the full build-out of the CIS Facility is approximately 330 acres, as detailed in 
Section 4.1. The construction impacts described in Section 4.4.1 are representative of the CIS 
Facility construction for additional phases. The phased construction approach (for Phases 2-20) 
would have the same types of impacts as Phase 1 construction and Holtec would have procedures 
in place to ensure that any concurrent construction activities of Phases 2-20 do not adversely 
affect operations.  

4.4.3 Operation 

Once fully operational, the CIS Facility would have minimal impacts to ecological resources. 
The CIS Facility would not generate significant noise, would not significantly affect the area 
available for terrestrial wildlife, and would not adversely impact terrestrial environments or their 
associated plant and animal species. 
Roadway and railway maintenance would be employed during operation of the CIS Facility. 
However, because road maintenance is currently being employed along the existing roads and 
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railways, this would not represent a substantial new impact to biota. The impacts to biota from 
maintenance practices during CIS Facility construction, operations, and decommissioning would 
be small. 
Herbicides may be used in limited amounts according to government regulations and 
manufacturer's instructions to control unwanted noxious vegetation during operation of the 
facility. However, none of the practices are anticipated to permanently affect biota. 
The tallest proposed CIS Facility structure would be approximately 60 feet, which is well under 
the 200 foot threshold that requires lights for aviation safety. This avoidance of lights, which 
attract species, and the low above-ground level structure height, also reduces the relative 
potential for impacts to wildlife. Additionally, security lighting for all ground level facilities and 
equipment would be down-shielded to keep light within the boundaries of the Site, also helping 
to minimize the potential for light pollution impacts. 
No important habitats (e.g., marshes, natural areas, bogs) have been identified on the CIS 
Facility area. Therefore, no special maintenance practices are proposed once the CIS Facility is 
operational, and there would be no direct discharge of water. Consequently, no significant 
impacts to aquatic systems are expected.  

4.4.4 Threatened and Endangered Species 

No communities or habitats that have been defined as rare or unique or that support threatened 
and endangered species have been identified on the CIS Facility. Thus, proposed activities are 
not expected to impact communities or habitats defined as rare or unique or that support 
threatened and endangered species within the Site. 
4.4.5 Consultations with Agencies  

The results of the ecological survey have been provided to the New Mexico Environmental 
Department (NMED) and United States Fish and Wildlife Service (USFWS) for information. 
Consultation would be initiated by the Federal agencies, as appropriate, during any subsequent 
National Environmental Policy Act (NEPA) process.  
4.4.6 Comparable NRC Ecological Analysis 

This analysis is consistent with the NUREG-2157 (NRC 2014b), in which NRC determined that 
construction and operation of an ISFSI would have minimal impacts on terrestrial resources. 
Normal operations and ISFSI construction would not generate significant noise, would not 
significantly affect the area available for terrestrial wildlife, and would not adversely impact 
terrestrial environments or their associated plant and animal species (NRC 2014b). 
 
4.4.7 Decontamination and Decommissioning 

D&D activities would be similar to construction activities, with the exception that land would be 
restored rather than disturbed. After D&D activities are complete, the area previously occupied 
by the CIS Facility would be covered with topsoil, contoured, replanted with native vegetation, 
and released for unrestricted use in accordance with 10 CFR Part 20, Subpart E.  
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4.5 WATER RESOURCES 

This section describes the potential impacts to water resources associated with the Proposed 
Action. Construction impacts for Phase 1 are presented in Section 4.5.1; concurrent impacts from 
operations and construction of Phases 2-20 are presented in Section 4.5.2; full facility operations 
are presented in Section 4.5.3; NRC analysis related to land use is presented in 4.5.4; and D&D 
impacts are presented in Section 4.5.5. Chapter 6 describes proposed mitigation measures that 
would be in place to reduce adverse impacts that could occur during construction, routine, and 
non-routine operation of the CIS Facility. 
4.5.1 Construction Impacts (Phase 1) 

Water resources are essentially nonexistent at the Site. There are no surface water bodies on the 
Site and groundwater resources are at depths of 93.1 to 100 feet and 253.4 to 263.7 feet at wells 
B107 and B101, respectively.(GEI 2017, Section 5.3). The region has a semi-arid climate, with 
low precipitation rates and minimal surface water occurrence. Thus, the potential for negative 
impacts on water resources is very low due to lack of water presence and formidable natural 
barriers to any surface or subsurface water occurrences. 
Construction activities associated with Phase 1, including grading and clearing would result in 
ground surface disturbance and could cause soil erosion and subsequent transport of sediment via 
stormwater. As discussed in Chapter 6, implementing erosion and sediment control best 
management practices (BMPs) during construction would minimize any adverse effects on water 
resources. BMPs could include silt fencing, sediment traps, applying water sprays for dust 
control, and revegetating disturbed areas.  
Phase 1 construction would have short-term less than significant effects and long-term effects to 
water resources. Short-term effects would be due to site-specific temporary changes in surface 
hydrology, and the potential for soil erosion and transport during construction. Long-term effects 
would be due to an increase in impervious surfaces. Effects to water resources would not reduce 
water availability or supply, exceed safe annual yield of water supplies, adversely affect water 
quality, threaten or damage hydrology, or violate water resources laws or regulations. These 
effects would be less than significant. Although the effects would be less than significant, BMPs 
would be incorporated into all construction activities to minimize erosion, runoff, and 
sedimentation.  
Permits related to water must be obtained for pre-licensing and site construction and CIS Facility 
operation. The purpose of these permits is to address the various potential impacts on water and 
provide mitigation as needed to maintain state water quality standards and avoid any degradation 
to water resources at or near the site. These permits include: 

 A NPDES General Permit for Industrial Stormwater: This permit is required for point 
source discharge of stormwater runoff from industrial or commercial facilities to the 
waters of the State. All new and existing point source industrial stormwater discharges 
associated with industrial activity require a NPDES Stormwater Permit from the U.S. 
Environmental Protection Agency (EPA) Region 6 and an oversight review by the New 
Mexico Water Quality Bureau (NMWQB).  
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 NPDES General Permit for Construction Stormwater: Because construction of the CIS 
Facility facility will involve the disturbance of more than one acre of land, an NPDES 
Construction General Permit from the EPA Region 6 and an oversight review by the 
NMWQB are required.  

 Section 401 Certification: Under Section 401 of the Clean Water Act (CWA), States can 
review and approve, condition, or deny all Federal permits or licenses that might result in 
a discharge to State waters, including wetlands. A 401 certification confirms compliance 
with the State water quality standards. Activities that require a 401 certification include 
Section 404 permits issued by the U.S. Army Corps of Engineers (USACE). The State of 
New Mexico has a cooperative agreement and joint application process with the USACE 
relating to 404 permits and 401 certifications. 

Surface Water. There are no surface waters at the Site. The only major natural lakes or ponds 
within 6 miles of the Site include Laguna Gatuna, Laguna Tonto, Laguna Plata, and Laguna 
Toston which are ephemeral playas. During construction and operation of the CIS Facility, 
potable water will be supplied by existing potable water systems. No adverse impacts to surface 
water are anticipated during construction of the proposed CIS Facility. Surface runoff from the 
Site would flow into Laguna Gatuna to the east and Laguna Plata to the northwest and would not 
reach groundwater. Laguna Gatuna and Laguna Plata are large enough to accommodate a 100-
year return period precipitation event. 
Groundwater. Due to the depth of groundwater, excavation during construction would not reach 
the groundwater. The near surface water table appears to be 35-50 feet deep, where present, and 
is likely controlled by the water level in the playa lakes. No groundwater was encountered in the 
test boring on the west side of the Site in the vicinity where the ISFSI would be located (ELEA 
2007, Section 2.4.2). The depth of groundwater was measured at two locations, B101 and B101, 
see Figure 3.5.4. Groundwater was observed in B101 from a depth range of 253.4 to 263.7 feet, 
and observed in B107 from a depth range of 93.1 to 100 feet from the ground surface (GEI 2017, 
Section 5.3). 
Wetlands. No USACE jurisdictional wetlands were identified on the Site (ELEA 2007, Section 
2.5); therefore, there would be no impacts to wetlands during construction of the proposed CIS 
Facility. 
Floodplains. The proposed CIS Facility site or Lea County has no floodplains identified or 
mapped for Lea County, New Mexico (FEMA 2008, Section 6.0; FEMA 2016); therefore, there 
would be no impacts to floodplains during construction of the proposed CIS Facility. 

4.5.2 Concurrent Operation and Additional Construction (Phases 2-20) 

Construction of Phases 2-20 would occur as operations are occurring at any areas previously 
constructed. Holtec would have procedures in place to ensure that the construction activities of 
Phases 2-20 do not adversely affect operations. In terms of water resources, this means ensuring 
an adequate buffer is maintained between operational and construction areas. The construction 
process for additional phases would be the same as that for Phase 1 CIS Facility. Water resource 
impacts during construction activities for Phases 2-20 would be the same as those for Phase 1.  
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4.5.3 Operation 

The operation of the CIS Facility at full build-out is not anticipated to result in any appreciable 
effects to water resources. Potential impacts could result primarily from runoff contamination. 
The most significant source for runoff during operations would be the concrete ISFSI Pad. 
Contamination is highly unlikely. The VVM storage system design and construction, along with 
environmental monitoring of the ISFSI Pad combine to make the potential for contaminant 
release from the CIS Facility extremely low. Impacts to groundwater would not be expected, due 
to the depth of groundwater and the fact that the CIS Facility would not release pollutants, 
including radionuclides, during normal operations. Similarly, impacts to the near surface water 
table would be unlikely.  
To estimate the potential effects of rainfall-induced stormwater runoff, Holtec reviewed 
precipitation data for the area spanning more than 50-years as well as other available data 
developed for other nuclear facilities in the area. As discussed in Section 3.6.1.7, the highest 
daily precipitation in the area was 3.6 inches, which occurred in December of 2015. Based on the 
data reviews, Holtec determined that the maximum flood at the CIS Facility site would be similar 
to the maximum flood developed by NRC in 2012 for the International Isotopes Fluorine 
Products (IIFP) facility. located approximately 23 miles northeast of the proposed CIS Facility. 
Given the proximity of the IIFP facility to the CIS Facility site (approximately 23 miles 
northeast), the maximum flood at the IIFP facility site reasonably represents the maximum flood 
that could occur at the CIS Facility site.  
In the Safety Evaluation Report for the IIFP facility (NUREG-2116; NRC 2012b), the NRC 
estimated the 1-hour, 24-hour, and 48-hour all-season precipitation corresponding to a 100,000-
year return period by extrapolating the National Oceanic and Atmospheric Administration 
(NOAA) precipitation data. Considering the 1-hour, 24-hour, and 48-hour all-season 
precipitation for a 100,000-year return period, the NRC concluded that the estimated maximum 
flood (standing water) level would be 4.8 inches (NRC 2012b, Section 1.3.3.4.4). The 
topography of the Site shows a high point located on the southern border of the Site and gentle 
slopes leading to the two drainages (Laguna Plata and Laguna Gatuna). Both of these drainages 
would be able to accept a one day severe storm total within the 7.5 inch range with excess free 
board space. The natural drainage of the CIS Facility site is useful by providing a natural area for 
impoundment of excess runoff during severe storms (ELEA 2007). 

4.5.4 Comparable NRC Infrastructure Analysis 

This analysis is consistent with NUREG-2157 (NRC 2014b), in which NRC determined that 
construction and operation of an ISFSI would have minimal impacts on water resources. Normal 
operation and ISFSI construction would not significantly affect water resources. 

4.5.5 Decontamination and Decommissioning 

A Decommissioning Plan would be prepared at the end of CIS Facility facility life and would 
include decontamination, dismantlement, and clean-up procedures; methodology and general 
decontamination and cleaning methods; and waste management protocol. These procedures, 
methods, and protocol would be designed to prevent impacts to groundwater quality; therefore, 
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impacts to groundwater quality during decommissioning would be minimal. Sampling would 
also be integral to the D&D process to demonstrate that any residual impacts, as compared to the 
baseline sampling results, meet NRC and EPA guidelines. The overall impact to water resources 
from D&D activities would be minimal. 

4.6 AIR QUALITY AND NOISE 

This section describes the air quality (Section 4.6.1) and noise (Section 4.6.2) impacts of the 
Proposed Action during construction, operations, and decommissioning, and compares those 
impacts to standards for evaluation. Within the section, the potential impacts associated with 
Phase 1 construction, concurrent operation and construction (Phases 2-20), and operations at full 
build-out are presented. Potential mitigation measures are presented in Chapter 6.  
4.6.1 Air Quality Impacts 

Overall, the impacts on air quality during both construction and operations are expected to be 
minimal. Although the initial, temporary impacts from construction would be greater than 
operations, the impacts would be minimal in both cases. 

4.6.1.1 Construction (Phases 1-20) 

The primary air emissions during construction would be fugitive dust. Fugitive dust is airborne 
PM that is not emitted from a definable point source, such as a combustion unit stack or a 
process vent, but rather is emitted from natural and manmade area sources open to the 
atmosphere (e.g., earthmoving activities, unpaved roadways, and cement plants). Engine exhaust 
air emissions would be produced by heavy duty, off-road construction equipment, vehicle 
emissions from workers commuting to the Site, and deliveries of materials to the Site. These 
emissions are typically products of combustion which includes carbon monoxide (CO), oxides of 
nitrogen (NOx), sulfur dioxide (SO2), and the Greenhouse Gas (GHG) compound of carbon 
dioxide equivalent (CO2e), with minimal emissions of volatile organic compounds (VOCs), 
particulate matter less than or equal to 10 microns (PM10), and particulate matter less than or 
equal to 2.5 microns (PM2.5).  
Small quantities of VOC emissions would be released from the refueling and on-site 
maintenance of the off-road construction equipment used for construction. There is the potential 
for additional VOC emissions from certain painting and other construction-finishing activities, 
depending on the amounts of organic solvent-based paints and architectural coatings that would 
be used for the buildings and other structures. All emissions would result in minimal impacts to 
the air quality.  
The fugitive dust emissions would be derived from three main sources: earthmoving activities, 
unpaved roadways, and cement plants. In order to provide a conservative and bounding analysis 
of potential air quality impacts, the emissions associated with earthmoving activities were 
calculated using generally accepted methods for the full 330 acres of land that would be 
disturbed over the construction period (WRAP 2006, Section 3.2.1). The road emissions were 
estimated using a mix of vehicles, such as cranes, forklifts, and dump trucks, traveling up to one-
half mile trips up to five trips per day with generally accepted emission factors and methods 
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(AP42 2006, Section 13.2.2) and (TCEQ 2001).1 The cement plant emissions were calculated 
using generally accepted air emission calculations with an estimate of four hundred thousand 
tons of cement being used per year (AP42 2006, Section 13.2.4). 
Of the combustion sources, vehicle exhaust would be the dominant source. Vehicles that would 
be operating on the Site during construction would consist of a variety of vehicles and 
construction equipment. A mix of these vehicles was used to estimate emissions (CARB 2016). 
Also evaluated were emissions from vehicles for workers traveling to the Site and materials 
being delivered to the Site. The emissions were estimated based on an annual period using 
generally accepted emission factors and methods (CARB 2016). 
Other VOC emissions from the project would be from the storage and loading of diesel fuel and 
gasoline for on-site construction equipment and architectural coatings. The emissions for fuel 
loading were estimated using the TANKS4.09 emissions modeling software that uses generally 
accepted emission factors and methods based on estimated activities of similar sites over a six 
month period (AP42 2006, Section 7.1). The emissions for painting were estimated using 
generally accepted emission factors and methods based on estimated activities of similar sites 
over a six month period (TCEQ 2011). 
Tables 4.6-1 and 4.6-2 present the hourly emissions and annual emission from construction, 
respectively, of the criteria pollutants CO, NOx, SO2, PM, PM10, PM2.5, VOCs, and CO2e based 
on emission estimates developed for the construction activities. All sources are from temporary 
activities during construction. Emissions from all criteria pollutants would be less than 10 
pounds per hour (PPH) and 10 tons per year (TPY). Emissions from greenhouse gas (GHG) 
emission would be less than 25,000 TPY. These emission rates are below regulatory standards 
requiring regulation, which further indicates the minimal impact that emissions would have on 
the environment. In accordance with New Mexico Air Regulations, sources with emissions less 
than 10 PPH and 10 TPY of each criteria pollutant in counties that are in attainment of National 
Ambient Air Quality Standards (NAAQS) are not required to obtain an air permit (NMAC 2016, 
Section 20.2.73). The proposed CIS Facility Site would be in Lea County, an attainment county 
for NAAQS; and would have emissions less 10 PPH and 10 TPY. This “no permit required” 
status is presumed to be protective of the environment and to meet NAAQS and New Mexico Air 
Quality Standards (NMAAQS). Due to this, no modeling or further impacts evaluation was 
performed, and the impacts of emissions from the Proposed Action on air quality would be 
minimal. 
GHG compounds are typically evaluated at sites with stationary equipment that emit more than 
25,000 TPY of CO2e (40 CFR 98, Section 98.2). Though emissions from activities at the CIS 
Facility Site would be from non-stationary sources, the GHG emissions would be well below this 
minimal standard; thus, impacts of GHG emissions from this project on air quality would be 
minimal. 

                                                
1New Mexico has not created air emission factors and calculation methodology guidance documents, and generally 
accepts calculation methodologies from other states like Texas and California which are used here. 
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4.6.1.2 Operation (Includes Phases 2-20 Construction) 

During operations, the primary source of emissions would be from deliveries of materials to be 
stored onsite. There is expected to be emissions of fugitive dust, which is PM that is not emitted 
from a definable point source, such as a combustion unit stack or a process vent, but rather is 
emitted from natural and manmade area sources open to the atmosphere from unpaved roadways. 
Emissions from engine exhaust would also be produced by vehicles delivering materials to the 
Site and workers commuting to the Site. These emissions are typically products of combustion 
that includes CO, NOx, SO2, and CO2e, with minimal emissions of VOC, PM10, and PM2 5. No 
radiological emissions would occur during operations.  
Fugitive dust emissions derived from road emissions were estimated using a mix of vehicles, 
such as cranes, forklifts, and dump trucks, traveling up to one-half mile trips up to five trips per 
day over a one year month period with generally accepted emission factors and methods (AP42 
2006, Section 13.2) and (TCEQ 2001).  
Emissions from vehicles for workers traveling to the Site and materials being delivered to the 
Site were evaluated. The emissions were estimated based on an annual period using generally 
accepted emission factors and methods (CARB 2016). Until full build-out is achieved, ongoing 
construction would occur. It is estimated that emissions from ongoing construction would only 
be a fraction, approximately fifteen percent, of the initial construction. Emission estimates were 
created based on activities to operate the facility plus fifteen percent of the initial construction 
emissions for ongoing construction. (Because the air quality impacts for operations are 
essentially independent of the capacity of SNF stored at the CIS Facility, the analysis which 
follows provides a bounding air quality analysis because it accounts for both concurrent 
construction and operation). Tables 4.6.3 and 4.6.4 present the hourly emissions and annual 
emission from both operations and ongoing construction, respectively, of the criteria pollutants 
CO, NOx, SO2, PM, PM10, PM2.5, and VOCs; and the GHG compound of CO2e. 
All sources are activities that would occur once the CIS Facility Site is in operation along with 
the ongoing construction. Emissions from all criteria pollutants would be less than 10 PPH and 
10 TPY. Emissions from GHG emission would be less than 25,000 TPY. These emission rates 
are below regulatory standards requiring regulation, which further indicates the minimal impact 
that emissions would have on the environment.   
As presented above, air emissions during the operational and ongoing construction phase are 
expected to be less than 10 PPH and 10 TPY for all criteria pollutants expected to be emitted. In 
accordance with New Mexico Air Regulations, sources with emissions less than 10 PPH and 10 
TPY of each criteria pollutant in counties that are in attainment of NAAQS are not required to 
obtain an air permit (NMAC 2016, Section 20.2.73). The proposed CIS Facility Site would be in 
Lea County, an attainment county for NAAQS; and would have emissions less 10 PPH and 10 
TPY. This “no permit required” status is presumed to be protective of the environment and to 
meet NAAQS and NMAAQS. Due to this, no modeling or further impacts evaluation was 
performed, and the impacts of emissions from the Proposed Action on air quality would be 
minimal. 
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GHG compounds are typically evaluated at sites with stationary equipment that emit more than 
25,000 TPY of CO2e (40 CFR 98, Section 98.2). Though emissions from activities at the CIS 
Facility Site would be from non-stationary sources, the GHG emissions would be well below this 
minimal standard; thus, impacts of GHG emissions from this project on air quality would be 
minimal. 
4.6.1.3 Comparable NRC Air Quality Analyses 

This analysis is consistent with the NUREG-2157 (NRC 2014b), in which NRC determined that 
the air emission impacts from SNF storage activities would be substantially smaller than air 
emissions during power generation. The NRC also concluded that construction of an IFSFI, 
during ongoing operation and maintenance of the storage facilities, would result in minor and 
temporary air emissions. Additionally, the NRC concluded that greenhouse gas emissions would 
be a small fraction of the overall level in the U.S. (NRC 2014b). 

4.6.1.4 Decontamination and Decommissioning 

Activities required for D&D include the removal of equipment from inside of buildings and 
demolishing the CIS Facility Site. This activity is not expected to produce any significant levels 
of fugitive dust or other air emissions. Heavy duty, off-road construction equipment would be 
required for the demolition of the structures and loading of demolition debris into trucks for off-
site disposal. These demolition activities would produce fugitive dust emissions that could be 
mitigated using water sprays and other dust suppression work practices. Shipping destinations 
for disposal of the demolition debris removed from the CIS Facility Site would depend on the 
locations of the land disposal, recycling, or other facilities open and accepting material at the 
time of facility closure. However; emissions and impacts are expected to be similar or less than 
those emissions from construction. Thus, the impacts are expected to be minimal from D&D. 

4.6.2 Noise 

Noise is defined as unwanted sound. High levels of noise can damage hearing, cause sleep 
deprivation, interfere with communication, and disrupt concentration. Even at low levels, noise 
can be a source of irritation, annoyance, and disturbance to people and communities when it 
significantly exceeds normal background sound levels. In the context of protecting the public 
health and welfare, noise implies adverse effects on people and the environment. This section 
presents the impacts of noise during construction, operations, and D&D.  

4.6.2.1 Construction (Phases 1-20) 

Construction activities at the CIS Facility Site would require the use of heavy equipment such as 
excavators, front loaders, bulldozers, and dump trucks; and materials-handling equipment, such 
as cement mixers and cranes. Noise generated from this type of equipment would range from 80 
to 95 dBA at approximately 50 feet (IIFP 2009, Section 4.7), which would be equivalent of 50 to 
66 A-weighted decibels (dBA) at approximately 1,200 feet. Most of the construction activities 
would occur during weekday, daylight hours; however, construction could occur during nights 
and weekends, if necessary. Large trucks would produce noise levels around 85 dBA at 
approximately 50 feet, which is equivalent of 56 dBA at approximately 1,200 feet (see Table 
4.6.5).  
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The CIS Facility Site would be built approximately 1,350 feet from either U.S. 62/180 or NM 
243. Considering the sound pressure level from an outdoor noise source decreases 6 decibel units 
(dB) per doubling of distance, the highest noise level predicted at either road during construction 
is expected to be within the range of 44 dBA to 59 dBA. In general, the highest noise level is 
predicted to be less than 44 dBA to 59 dBA from any public area. Further, finishing work within 
the building structures would create noise levels slightly above normal background levels, but 
well below the construction levels. Sound levels would be expected to dissipate to near 
background levels by the time they reach the property boundaries.  
No sensitive noise resources are located in the immediate vicinity of the Site. As shown in Table 
3.6.8 “Department of Housing and Urban Development (HUD) Noise Assessment Guidelines”, 
acceptable ranges for residential areas, the lowest acceptability area, is between 60 and 65 
decibels (dB) (HUD 2016). Due to the temporary and episodic nature of construction, the 
significant distance to the nearest residence being over one mile from the CIS Facility Site, and 
since construction activities largely would be during weekday daylight hours, actual construction 
noise at the Site is not expected to have a significant effect on the area, the public, or the closest 
resident. Vehicle traffic would be the most noticeable cause of construction noise. There are no 
sensitive receptors (hospitals, schools, residences) located close to the Site. Due to this, minimal 
impacts from noise from construction are expected. As documented in Sections 3.7 and 4.7, there 
are no cultural resources that could be affected by noise from the CIS Facility. 
4.6.2.2 Concurrent Operation and Construction (Phases 2-20) 

As presented in Section 4.6.2.1, construction noise is expected to have a minimal impact on the 
area. Any construction associated with Phases 2-20 would be similar to that of Phase 1 
construction, and, when combined with noise from operations, would not be expected to be 
significant given the remoteness of the Site. As a result, minimal impacts from concurrent 
operations and construction are expected. 
4.6.2.3 Operation 

Noise point sources from the plant during operation would include: coolers, rooftop fans, air 
conditioners, transformers, and traffic from delivery trucks, employee and Site vehicles. Noise 
sources for the plant during operation would consist only of Site vehicle traffic entering and 
leaving the Site. Ambient background noise sources in the area include vehicle traffic along U.S. 
Highway 62/180 and New Mexico State Road 243, and low flying aircraft traffic from the Hobbs 
Regional Airport. 
Because actual noise estimates are not available for the operation of the CIS Facility Site, 
measured noise levels around an automobile assembly plant were used to estimate potential noise 
impacts conservatively high. These noise levels are 55 to 60 dBA at about 200 feet from the 
plant property. These noise levels would be inaudible at the nearest highway (U.S. Highway 
62/180), even with low background noise levels. EPA has identified 55 dBA as a nearly average 
outdoor noise level that, if not exceeded, would prevent activity interference and annoyance 
(IIFP 2009, Section 4.7). Further, as shown in Table 3.6.8 “HUD Noise Assessment Guidelines”; 
acceptable ranges for residential areas, the lowest acceptability area, is between 60 and 65 dB 
(HUD 2016). Sound levels from CIS Facility Site operations are expected to dissipate to 
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background levels by the time they reach the property boundary. Certain phases of operation, 
weather, time of day, wind direction, traffic patterns, season, and the location of the receptor 
would all impact perceived operational noise levels. Although the noise from the plant and the 
additional traffic would generally be noticeable on the surrounding U.S. Highway 62/180 and 
New Mexico State Road 243, the operational noise from the plant is not expected to have a 
significant noise impact on nearby traffic or the surrounding area. Due to this, minimal impacts 
from noise from operations are expected. 
4.6.2.4 Comparable NRC Noise Analyses  

This analysis is consistent with the NUREG-2157 (NRC 2014b), in which NRC determined that 
dry cask storage noise levels, noise duration, and distance between noise sources and receptors 
would generally not be expected to produce noise impacts noticeable to the surrounding 
community. The NRC also concluded that construction of an ISFSI could result in noise levels 
that exceed EPA-recommended noise levels, but noted that such impacts would be temporary. 
Because the proposed CIS Facility Site is located in a relatively isolated area, with no sensitive 
receptors located close to the Site, construction noise would not exceed EPA-recommended 
noise levels.  

4.6.2.5 Decontamination and Decommissioning  

D&D of the CIS Facility Site would produce sound levels similar to or lower than those 
generated during construction activities. The majority of activities would involve D&D facility 
equipment and hauling the materials off-site. As a result, the majority of the noise impacting the 
community would relate to the noise of hauling traffic. Because the anticipated noise emissions 
would be similar to those during construction, the estimated noise impact is expected to be 
minimal. 
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4.7 CULTURAL RESOURCES 

This section describes the potential impacts to historic properties associated with the CIS Facility 
construction, operations, and decommissioning. Potential mitigation measures are presented in 
Chapter 6.  
4.7.1 Construction (All Phases) 

Direct Impacts. Direct impacts to historic properties are actions directly associated with the 
project that can destroy, alter, or isolate historic properties. A records search was conducted of 
the Archaeological Records Management Section (ARMS) New Mexico Cultural Resources 
Information System (NMCRIS), maintained by the New Mexico Historic Preservation Division 
(NMHPD), for previously recorded cultural resources within the APE of direct impacts, or the 
project footprint. The results of the ARMS NMCRIS records search indicated that two known 
cultural resources existed within the direct Area of Potential Effects (APE). Subsequently, a 
cultural resource survey of the direct APE was conducted in December 2016 (see Appendix C). 
The survey resulted in the identification of 17 isolates, 1 previously recorded archaeological site, 
1 newly discovered archaeological site, 1 previously recorded historical-period linear resource, 
and 1 newly discovered historical-period linear resource. All four cultural resources were 
evaluated for National Register of Historic Places (NRHP) eligibility. Of these four cultural 
resources, two are historic properties that could be directly affected by this project.  
Indirect Impacts. Indirect impacts to cultural resources result from activities that are not 
directly associated with project actions but that contribute to the modification of the 
environmental setting of historic properties. Examples of indirect impacts to cultural resources 
include visual, audible, or atmospheric effects that are out of character with the setting of historic 
properties (primarily considered for the built environment), vandalism that results from improved 
access to areas where historic properties are located (primarily considered for archaeological 
sites), induced growth in the region from roads and infrastructure, or alteration of the regional 
landscape that affects water drainage around known and buried archaeological sites. In addition 
to resources located within the indirect APE, the proposed project could have the potential for 
unanticipated impacts to the communities from which the stored nuclear-waste items are being 
acquired, if the development of the project leads to additional development in those communities 
that would not otherwise occur. 
A records search was conducted of the ARMS NMCRIS, maintained by NMHPD, for previously 
recorded cultural resources within the APE for indirect impacts, or a 1-mile radius around the 
project footprint. The ARMS NMCRIS records search indicated that 40 cultural resources are 
documented within the indirect APE (see Table 3.7.2). Of these 40 resources, 14 are eligible for 
listing in the NRHP and are therefore considered historic properties. It should be noted that 
another 19 cultural resources have an undetermined or unknown NRHP status. 
The historic properties within the APE of indirect impacts are archaeological sites. Because most 
archaeological sites in this region are surficial, the visual, audible, and atmospheric effects of this 
project do not impact those sites. Because the CIS Facility site would be fenced and not open to 
the public, the potential for vandalism is considered to be minimal and would not be considered 
an indirect impact for this ER. Construction-design strategies could mitigate potential alteration 
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of the regional landscape that could affect water drainage around known and buried 
archaeological sites. As an SNF storage facility, the CIS Facility would not have the potential to 
induce growth.  
Potential for Human Remains. There is a low potential for human remains to be present within 
the APE of direct impacts. Previous work in the region suggests that burials tend to occur in rock 
shelters and within archaeological sites that have architectural features. Upon the inadvertent 
discovery of human remains during construction, work would cease immediately in the vicinity 
of the human remains. Additionally, an area within 100 feet of the remains would be protected 
from further disturbance. The appropriate agency (New Mexico BLM Field Office or New 
Mexico State Historic Preservation Officer [SHPO]) would be notified within 24 hours of the 
unanticipated discovery of human remains. The agency would determine the appropriate 
measures to identify, evaluate, and treat such a discovery. If excavation of the human remains 
proves necessary, then excavation would be conducted pursuant to the guidelines appropriate for 
the land-managing agency. The agency would conduct the appropriate and necessary 
consultation with descendent communities and other consulting parties. Construction activit ies 
could resume only after the appropriate consultations and notifications have occurred and agency 
requirements have been completed and approved. 
4.7.2 Operations (Including Concurrent Operation and Construction) 

Operation of the proposed CIS Facility is not expected to result in impacts to any potential 
archaeological site; therefore, impacts of facility operations are expected to be small for cultural 
resources. Concurrent construction and operation would not introduce any potential for 
additional impacts to cultural resources. 

4.7.3 Comparable NRC Cultural Analyses 

This analysis is consistent with NUREG-2157, in which the NRC determined that the impacts to 
cultural resources from SNF storage would be small (NRC 2014b, Section ES.16.1.12), For any 
construction activities, the NRC recognized that there would be uncertainty associated with the 
degree of prior disturbance and the resources, if any, present in areas where future ground-
disturbing activities (i.e., construction of an ISFSI) could occur. The NRC acknowledged the 
possibility that cultural resources could be affected by construction activities, because the ISFSI 
could be located in an area with cultural resources in close proximity (NRC 2014b, Section 
ES.16.1.12). 

4.7.4 Decontamination and Decommissioning 

D&D activities would take place on land previously disturbed and any potential to encounter 
cultural resources would be considerably less than during construction activities. Consequently, 
D&D impacts on cultural resources would be small. 
4.7.5 Agency Consultation 

Following the pedestrian survey, the draft cultural resource inventory and evaluation report and 
completed resource records were sent to the New Mexico SHPO and the BLM – Carlsbad Field 
Officer (CFO) for their review and requested concurrence of eligibility recommendations (see 
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Appendix C). Consultation would be initiated by the Federal agencies, as appropriate, during any 
subsequent NEPA process. Subsequent consultation with tribes associated with the area (such as 
the Apache Tribe of Oklahoma, the Comanche Indian Tribe, the Hopi Tribal Council, the Kiowa 
Tribe of Oklahoma, the Mescalero Apache Tribe, the Pueblo of Isleta, and the Ysleta del Sur 
Pueblo) will be required by the NRC or their designee. Through consultation with the 
aforementioned tribes, Traditional Cultural Properties (TCPs) that could be potentially affected 
by the project can be identified. 

4.8 SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 

This section describes the potential impacts to socioeconomics and environmental justice 
associated with the Proposed Action. Socioeconomic impacts from construction are presented in 
Section 4.8.1; socioeconomic impacts from operations are presented in Section 4.8.2; 
environmental justice impacts are presented in Section 4.8.3; NRC analysis related to 
socioeconomics and environmental justice is presented in Section 4.8.4; and D&D impacts are 
presented in Section 4.8.5. Potential mitigation measures are presented in Chapter 6.  
Socioeconomic impacts are not only important in themselves, but also for the secondary 
environmental or distributional effects they may have. For example, economic growth can 
sometimes attract enough new people to an area that it places pressure on housing, schools, water 
supply, and other infrastructure. Environmental effects of any new construction, facility 
improvements required, or infrastructure overloads that result from such a population increase 
should also be evaluated as induced effects of the development. The purpose is not to forecast 
economic activity but to make sure that reasonably foreseeable indirect effects are appropriately 
identified and considered.  
4.8.1 Construction (Phase 1) 

Construction of Phase 1 of the CIS Facility would begin in the first quarter of 2020 and take 
between 1-1.5 years to complete. Construction activities are estimated to require upwards of 80 
construction personnel (50 craft, 30 oversight/management) (Holtec 2016a). The 2020 
population in the region of influence (ROI) is projected to be 172,829. The addition of 80 
construction personnel would increase the population by 0.05 percent. 
Construction of Phase 1 CIS Facility would include short-term economic benefits from 
construction activities; however, such fractional effects would be less than significant on a 
regional scale. There would be less than significant permanent change in sales volume, income, 
employment, or population. 
Economy. In terms of employment and income, it is estimated that 80 construction personnel 
would be needed for 1 to 1.5 years during Phase 1 construction. The 2015 labor force within the 
ROI was 77,433 (BLS 2016a). The addition of 80 workers would result in a 0.1 percent increase 
to regional employment. The mean annual salary for a construction worker in New Mexico is 
$28,320 and the mean annual salary for a construction manager is $86,970 (BLS 2016b). One 
year of construction activities would generate a total increase in income from direct jobs of about 
$4 million and approximately $409,000 in personal income tax and New Mexico Gross Receipts 
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Tax. In addition, construction activities could result in beneficial impacts from increased local 
revenue from commercial activities, and sales taxes.  
Population. Based on the number of estimated jobs created for Phase 1 and the assumption that 
all direct and indirect jobs created would be filled by employees in the ROI labor force, no 
impact on population is anticipated. 
Housing. Based on the estimated number of jobs for Phase 1 and the assumption that workers in 
the existing labor force in the ROI would fill all direct and indirect jobs, there would be no need 
for additional housing. However, if there was need for temporary housing, the current housing 
market would be able to meet that need. Therefore, there would be no impact to housing, 
including sales, foreclosures, and price stability. 
Community Services. Based on the number of estimated jobs created for Phase 1 and the 
assumption that all direct and indirect jobs would be filled by workers from the ROI’s existing 
labor force, no impact to public schools, law enforcement, or firefighting capabilities is 
anticipated.  

4.8.2 Concurrent Operation and Additional Construction (Phases 2-20) 

The operation of the CIS Facility would require an estimated work force of less than 40 
personnel and less than 15 security force personnel (Holtec 2016a). Construction activities 
during Phases 2-20 would occur as operations are occurring at any areas previously constructed. 
Phases 2-20 construction would take place over 20 years, but would require fewer annual 
construction personnel than Phase 1, as all support structures would be constructed during the 
Phase 1. There would be an addition of less than 80 workers during each year of construction for 
Phases 2-20. When combined with the operating workforce, the total number of annual workers 
at the Site could be as many as 135. The 2015 labor force within the ROI was 77,433 (BLS 
2016a). The addition of 135 workers would result in a 0.2 percent increase to regional 
employment.  
The mean annual salary for engineering operations in New Mexico is $85,730 and the mean 
annual salary for security guards is $29,880 (BLS 2016b). One year of operation activities would 
generate a total increase in income from direct jobs of nearly $3.9 million and approximately 
$411,000 in personal income tax and New Mexico Gross Receipts Tax would be recognized. In 
addition, operation activities could result in beneficial impacts from increased local revenue from 
commercial activities, and sales taxes. When combined with the annual salaries associated with 
construction workers for Phases 2-20, one year of concurrent operation and construction would 
generate a total increase in income from direct jobs of about $7.9 million and approximately 
$820,000 in personal income tax and New Mexico Gross Receipts Tax. On a regional scale, 
concurrent operation and Phases 2-20 construction would result in a less than significant impact 
on population, housing, and community services.  
4.8.3 Operation 

Operation of the CIS Facility at full build-out would not require any notable difference in the 
number of operating personnel compared to Phase 1 operations. Consequently, operation of the 
CIS Facility at full build-out would require an estimated work force of less than 40 personnel and 

ATTACHMENT 4 TO HOLTEC LETTER 5025021

Page 195 of 543 



HI-STORE CIS Facility Environmental Report  Chapter 4: Environmental Impacts 
  

 
HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL 

HI-2167521 Rev.1 
4-29 

 

less than 15 security force personnel (Holtec 2016a). The 2015 labor force within the ROI was 
77,433 (BLS 2016a). The addition of 55 workers would result in a 0.05 percent increase to 
regional employment. The mean annual salary for engineering operations in New Mexico is 
$85,730 and the mean annual salary for security guards is $29,880 (BLS 2016b). One year of 
operation activities would generate a total increase in income from direct jobs of nearly $3.9 
million and approximately $411,000 in personal income tax and New Mexico Gross Receipts 
Tax would be recognized. In addition, operation activities could result in beneficial impacts from 
increased local revenue from commercial activities, and sales taxes.  
The number of permanent jobs created would not result in appreciable change in population, and 
therefore it would not be likely to affect housing availability or community services or have 
long-term fiscal impacts in the region. Therefore, the socioeconomic impacts would be short-
term and beneficial. 

4.8.4 Environmental Justice 

Section 3.8.5 of this ER discusses environmental justice populations located within the counties 
encompassing a 50-mile radius around the Site (three counties in New Mexico and six counties 
in Texas). There were 35 block groups identified to contain minority populations that exceed the 
site-specific thresholds for minority populations. No minority populations were identified that 
exceeded the site-specific threshold within a 4-mile or a 25-mile radius of the Site. The closest 
minority populations that exceeded the site-specific threshold were located in the population 
centers of Artesia and Carlsbad in Eddy County and Hobbs in Lea County. There were no low-
income populations identified that exceeded the site-specific threshold for low-income 
populations within the same ROI.  
As discussed in Sections 4.9, 4.12, and 4.13, no high and adverse human health or environmental 
impacts are expected from the construction or operation of the CIS Facility. Environmental 
impacts from most projects tend to be highly concentrated within the project site boundaries and 
tend to decrease as distance from the site increases. No effects on environmental justice would be 
expected, and the Proposed Action would not result in disproportionate adverse environmental or 
health effects on low-income or minority populations.  
4.8.5 Comparable NRC Socioeconomics and Environmental Justice Analysis 

This analysis is consistent with NUREG-2157 (NRC 2014b, Sections 4.2 and 4.3), in which 
NRC determined that construction and operation of an ISFSI would have minimal impacts on 
socioeconomic resources and environmental justice. The NRC concluded that: (1) the workforce 
for ISFSI construction and operations would be small; (2) tax payments would continue and 
would remain relatively constant; (3) there would be no increased demand for housing and public 
services; and (4) maintenance and monitoring of SNF in ISFSIs would have minimal human 
health and environmental effects on all populations, including minority and low-income 
populations near these storage facilities. 

4.8.6 Decontamination and Decommissioning 

D&D of the CIS Facility would consist of decontaminating and removing equipment from the 
facility, while leaving the building, parking area, and access roads in place. No reliable 
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information could be obtained regarding labor market conditions 120 years in the future; 
therefore, it is not apparent how employment from D&D activities would specifically impact the 
labor market. 
However, it is anticipated that the annual workforce for D&D activities would not exceed the 
number of workers needed for construction of the CIS Facility. Assuming the population within 
the ROI would continue to grow in the future, it is unlikely that the introduction of a small 
number of individuals would create appreciable impacts to the population or community 
services.  
Closing the operation of the CIS Facility would have a minimal economic impact to the 
community, some of which would be offset by the D&D activities and site closure. It is 
anticipated that the overall economic impacts of D&D would be minimal. 

4.9 TRANSPORTATION 

This section presents the potential impacts of transportation activities associated with the 
Proposed Action. Both radiological and non-radiological transportation impacts are addressed. 
Potential mitigation measures are presented in Chapter 6.  

4.9.1 Construction (Phase 1) 

Construction of Phase 1 of the CIS Facility would require a new access road from U.S. Highway 
62/180 and a new railroad spur from the existing Carlsbad railroad spur that ends at the Intrepid 
Mining LLC North facility 3.8 miles due west of the Site (see Figure 2.2.1). The environmental 
impacts of constructing the access road and railroad spur (e.g., impacts to land use, air quality, 
cultural, etc.) are included in the Phase 1 construction estimates and are presented in the 
applicable resource sections of this chapter.  
Holtec plans to use trucks and common carrier to make shipments during construction. 
Therefore, the impacts of rail traffic are not evaluated. If rail shipments are needed for 
construction to bring large items to the CIS Facility, they are not expected to be a significant 
impact since they would be infrequent and would be managed as routine railroad traffic. 
Construction of Phase 1 of the CIS Facility is estimated to require up to 80 construction 
personnel and the delivery of equipment and supplies, most of which would arrive via U.S. 
Highway 62/180. The mode of transportation for construction would consist of over-the-road 
trucks, ranging from heavy-duty 18-wheeled delivery trucks, and dump trucks, to box and flatbed 
type light-duty delivery trucks. The primary transportation mode for the workforce to and from 
the site will be by car, truck, or van. 
U.S. Highway 62/180 would provide access to the Site. Considering that U.S. Highway 62/180 is 
a divided 4-lane highway and serves as a main east-west trucking thoroughfare for local industry, 
it would be able to handle the increased heavy-duty traffic adequately since the traffic count is 
significantly less at the CIS Facility site than in the urban ends of the highway at the Hobbs and 
Carlsbad areas (see Section 3.9). Approximately 43 percent of vehicles in the vicinity of the 
proposed Site were associated with commercial trucks 
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4.9.2 Concurrent Operations and Additional Construction (Phases 2-20) 

Once Phase 1 is operational, transportation impacts associated with workers would have minimal 
environmental impacts. In 2015, the annual average daily traffic (AADT) on U.S. Highway 
62/180 was approximately 5,696 vehicles per day in the vicinity of the proposed Site. Given the 
estimated steady-state work force of less than 40 personnel and the estimated steady-state 
security force of less than 15 personnel, the additional traffic on U.S. Highway 62/180 and the 
access road would be insignificant (less than one percent).  
Concurrent operations and additional construction (Phases 2-20) would result in a maximum of 
135 construction and operating personnel and the delivery of equipment and supplies, most of 
which would arrive via U.S. Highway 62/180. The concurrent impacts would not be significantly 
different than the impacts discussed in Section 4.9.1. 
SNF is expected to be transported to the CIS Facility via rail. The railroad spur would cross one 
existing road (New Mexico State Road 243) and would contain appropriate active traffic control 
devices (i.e., warning lights and automatic gates serving as a barrier across the road when a train 
is approaching or occupying the crossing). Section 4.9.3 discusses the potential environmental 
impacts associated with SNF transportation.  

4.9.3 Operations 

The analysis in this section focuses on transportation of SNF, as worker transportation associated 
with operations are expected to be minimal, as addressed in Section 4.9.2. For SNF 
transportation, incident-free impacts (Section 4.9.3.1) and potential accident impacts (Section 
4.9.3.2) are presented. 

4.9.3.1 Incident Free Impacts 

Over the course of the operational life of the CIS Facility, Holtec would receive up to 100,000 
MTUs of SNF in approximately 10,000 canisters from decommissioned shutdown sites and 
operating reactor sites. Except for the potential use of heavy-haul trucks (or barges for certain 
decommissioned shutdown sites) to move SNF, this analysis assumes SNF would be transported 
nationally by rail.  
The U.S. Department of Energy (DOE) would be responsible for transporting SNF to the CIS 
Facility in transportation casks licensed by the NRC pursuant to 10 Part CFR 71. The preparation 
of such shipments would be conducted in accordance with written procedures prepared by the 
commercial nuclear power plant, DOE, or their contractors. DOE would also be responsible for 
coordinating with other Federal agencies, such as the U.S. Department of Transportation (DOT), 
U.S. Department of Homeland Security, EPA, and the Federal Emergency Management Agency 
(FEMA). The Federal government, through DOE, is responsible for providing emergency 
training to states, tribes, and local emergency responders along the transportation routes where 
SNF would be transported to the CIS Facility. Given its proximity to the Waste Isolation Pilot 
Plant (WIPP), local fire fighters, law enforcement, and emergency medical staff have been 
trained to respond to any emergency response actions that may be needed to reduce the severity 
of events related to transportation incidents involving the CIS Facility. 
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The incident-free radiological transportation analysis in this ER tiers from the analysis prepared 
for the proposed WCS CIS Facility in Andrews County, Texas (WCS 2016). The WCS CIS 
Facility site is approximately 39 miles from the proposed Holtec CIS Facility Site. This 
difference in distance for SNF transportation would be insignificant with respect to potential 
impacts. The most significant difference involves the amount of SNF that would be received at 
the Holtec CIS Facility compared to the WCS CIS Facility. The WCS CIS Facility transportation 
analysis was based on the receipt of 40,000 MTUs of SNF in approximately 4,000 canisters from 
decommissioned shutdown sites and operating reactor sites, which is 2.5 times less than the 
Holtec proposal to receive 100,000 MTUs of SNF in approximately 10,000 canisters. 
Consequently, this ER analysis accounts for that greater amount of SNF transportation for the 
Holtec CIS Facility.  
Background. Radiological impacts of transporting SNF were estimated using RADTRAN, 
which is a computer model developed by Sandia National Laboratories for the NRC to calculate 
the radiological impacts of transporting radiological materials (NRC 2014a). RADTRAN, which 
was initially used for NUREG-0170 (NRC 1977), models both the risks of routine, incident-free 
transportation and transportation accidents. Since publication of NUREG-0170, RADTRAN has 
been periodically updated and is widely used to estimate the risk of radiological material 
transportation for environmental impact statements and risk assessments published by NRC, 
DOE, and other U.S. Federal and state agencies. 
RADTRAN assumes the maximum dose rate allowed for exclusive use shipments under NRC 
regulations (10 CFR 71.47 (b) (3)) and estimates the potential impacts to the populations located 
within one-half mile along either side of the transportation routes. WebTRAGIS was used to 
determine the route length and population density (e.g., rural, suburban, and urban) for each 
route segment. Using the maximum dose rate (10 mrem/hour at a distance of 6.5 feet from the 
cask) assures that the doses calculated by RADTRAN bound those of the proposed SNF 
shipments to and from the CIS Facility.  
Transportation Routes. The analysis assumed SNF would be along three representative routes: 
(1) from the east coast to the CIS Facility (assumed to be from Maine Yankee Nuclear Power 
Plant to the CIS Facility); (2) from the west coast to the CIS Facility (assumed to be from the 
San Onofre Nuclear Generating Station [SONGS] to the CIS Facility; and (3) from the CIS 
Facility to the assumed repository at Yucca Mountain in Nye County, Nevada (see Figure 4.9.1).  
The analysis also analyzed the transportation routes needed to remove and transport SNF from 
the decommissioned shutdown sites at twelve locations across the U.S. to the CIS Facility. At 
these sites, SNF would require to be transported short distances by heavy haul trucks or barge to 
a rail transfer facility where the SNF could be subsequently transported to the CIS Facility. The 
mode of transport of SNF from the twelve decommissioned shutdown sites were obtained from 
“Preliminary Evaluation of Removing Used Nuclear Fuel from Shutdown Sites” (DOE 2014).  
Impacts. Radiological dose calculations were performed along each of the three transportation 
routes for a single shipment of SNF by rail. Holtec estimated that approximately 10,000 canisters 
of SNF would be transported to the CIS Facility over the next 20 years, an average of 500 
canisters received annually. The maximum dose for one shipment of SNF along the 
transportation routes was estimated at 1.79 x 10-3 mrem. For perspective, the average radiation 
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dose from background radiation is estimated at 311 mrem per year as reported by the National 
Council of Radiation Protection and Measurements (see Table 3.11.1). 
The radiological impacts of transporting 500 canisters of SNF annually from the Maine Yankee 
Nuclear Power Plant to the CIS Facility were estimated to be 92.5 person-rem. From SONGS to 
the CIS Facility, the radiological impacts of transporting 500 canisters of SNF annually was 
estimated to be 22.3 person-rem. The impacts of transporting 500 canisters from the CIS Facility 
to a geologic repository at Yucca Mountain were estimated at 57.5 person-rem.  
An additional radiological dose could result from the need to transport SNF short distances from 
the twelve decommissioned shutdown sites by heavy haul truck or barge. The effects of these 
additional doses would be small (generally less than 1 person-rem) when added to the doses 
estimated for shipment on the three analyzed rail routes. In addition, the NRC previously 
analyzed the environmental impacts associated with using heavy-haul trucks and barges to 
transport SNF from reactors to a rail transfer facility to an interim storage facility in NUREG-
1714 (NRC 2001). In that study, the NRC concluded that the impacts of rail transport from the 
representative route conservatively characterize the nationwide incident-free transportation risks 
of that proposed action, including potential intermodal transfers (NRC 2001, Section 5.7.2.6). 
That conclusion remains valid for the proposed action evaluated in this ER. Similarly, in the 
event that spur is not constructed, Holtec would transport the SNF the final 3.8 miles by heavy 
haul truck. The impacts of transporting SNF short distances by heavy haul truck would be small 
(generally less than 1 person-rem) when added to the doses estimated for shipment on the three 
analyzed rail routes.  
Results of the incident-free analysis of transporting 500 canisters of SNF annually are presented 
in Table 4.9.1. As shown, the annual doses to the public along the transportation route would be 
much small.  
With respect to potential impacts to transportation workers, a prior study by DOE for the 
transport of up to 70,000 metric tons of SNF to the Yucca Mountain repository from nuclear 
power plants across the U.S. determined that annual doses to workers would be maintained at 
less than 500 mrem/year (which is considered an administrative dose limit) (DOE 2008, Table 2-
3). Transportation impacts of SNF to the CIS Facility would not exceed this estimate.  
As discussed in Section 4.11 of this ER, the operation of the CIS Facility could generate a small 
amount of LLW that would result in infrequent waste shipments to a licensed disposal facility.  
The small and infrequent number of shipments and compliance with NRC and the DOT 
packaging and transportation regulations would also limit potential worker and public 
radiological and non-radiological impacts from these waste shipments. This conclusion is 
consistent with the NRC’s conclusion that public and worker radiological and non-radiological 
safety from LLW shipments resulting from SNF storage activities would be small (NRC 2014b, 
Section 4.16). 
With the exception of occupational and public health and safety impacts evaluated in this 
section, because shipments of SNF would comprise only small fractions of total national 
highway and rail traffic, the environmental impacts of the shipments on land use and ownership; 
hydrology; biological resources and soils; cultural resources; socioeconomics; climate change; 
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noise and vibration; aesthetics; utilities, energy, and materials; and waste management would be 
small in comparison with the impacts of other nationwide transportation activities. 

4.9.3.2 Accident Impacts  

The radiological transportation impacts that could potentially occur during accidents were also 
analyzed. Type B transportation casks licensed in accordance with 10 CFR Part 71 are 
constructed to withstand severe accidents so that most transport accidents would not result in 
damage to the cask body or seals that could result in a radiological release.  
The analysis of radiological risks of accidents considered a spectrum of accidents that ranged 
from high-probability accidents of low severity and consequences to severe accidents with 
radiological consequences that have a low probability of occurrence. They included accidents in 
which the functional performance of a cask would not be degraded, accidents in which no 
radiological material would be released but shielding would be deformed because of lead shield 
displacement, and accidents that released radiological material. Radiological accident risks are 
defined as the sum over a complete spectrum of transportation accidents of each accident’s 
probability multiplied by its radiological consequences.  
Table 4.9.2 presents the radiological and non-radiological accident risks of rail transport of 
approximately 100,000 metric tons of SNF over a 20-year period, tiered from the analysis in 
DOE 2008. The data in Table 4.9.2 provide a reasonable approximation of the accidents risks 
associated with SNF transportation to the CIS Facility. As shown, the radiological accident risks 
to the population would be approximately 5.9 person-rem, which is small. The larger impact 
would be associated with potential traffic fatalities. Statistically, 2.9 fatalities from traffic 
accidents would be expected over the 20-year transportation period. Because the risks are for the 
entire population of individuals along the transportation routes, the risk to any single individual 
would be small. 
About 99.99 percent of transportation accidents would not be severe enough to result in a release 
of radiological material from the transportation cask or degradation in the cask’s shielding. The 
0.01 percent of accidents that could result in a release of radiological material or degradation of 
shielding are known as severe transportation accidents (DOE 2008, Section 6.3.3.2).  
Table 4.9.3 presents the impacts of the maximum reasonably foreseeable accident associated 
with SNF transport to the CIS Facility. If the accident occurred in an urban area, the estimated 
population radiation dose would be about 16,000 person-rem. If the accident occurred in a rural 
area, the estimated population radiation dose would be about 21 person-rem. Because these risks 
are for the entire population exposed during the accident, the risk to any single individual would 
be small. In an urban area or rural area, the radiation dose from the accident for the maximally 
exposed individual would be 34 rem; this is based on the individual being 1,100 feet downwind 
from the accident, where the maximum dose would occur (DOE 2008, Section 6.3.3.2). 
4.9.4 Comparable NRC Transportation Analyses 

The radiological impacts of transporting SNF have been extensively studied for nearly 40 years. 
Several transportation risk studies have been published by NRC during that time, including: 

 Spent Nuclear Fuel Risk Transportation, NUREG-2125 (NRC 2014a); 
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 Generic Environmental Impact Statement of Continued Storage of Spent Nuclear Fuel, 
NUREG-2157 (NRC 2014b). 

 Reexamination of Spent Fuel Shipment Risk Estimates, NUREG/CR-6672 (NRC 2000); 

 Final Environmental Statement on the Transportation of Radioactive Material by Air and 
Other Modes, NUREG-0170 (NRC 1977). 

All of NRC’s assessments have concluded that the risk from radiation emitted from a 
transportation cask during routine, incident-free transportation is a small fraction of the radiation 
dose received from the natural background.  

In the most recent of these analyses (NUREG-2125), the NRC also concluded that: 
1 The collective dose risks from routine transportation are very small. These doses are 

approximately four to five orders of magnitude less than the collective background 
radiation dose. 

2 The routes selected for this study adequately represent the routes for SNF transport, and 
there was relatively little variation in the risks per mile over these routes. 

3 Radioactive material would not be released in an accident if the fuel is contained in an 
inner welded canister inside the cask. 

4 Only rail casks without inner welded canisters would release radioactive material, and 
only then in exceptionally severe accidents. 

5 If there were an accident during a spent fuel shipment, there is only about one-in-a billion 
chance that the accident would result in a release of radioactive material. 

6 If there were a release of radioactive material in a spent fuel shipment accident, the dose 
to the MEI would be less than 200 rem and would not be expected to result in an acute 
lethality. 

7 The collective dose risks for the two types of extremely severe accidents (accidents 
involving a release of radioactive material and loss of lead shielding [LOS] accidents) are 
negligible compared to the risk from a no-release, no-loss of shielding accident.  

8 The risk of gamma shielding loss from a fire is negligible. 
9 None of the fire accidents investigated in this study resulted in a release of radioactive 

material (NRC 2014a, Executive Summary). 
The NRC has also analyzed the radiological impacts from transporting SNF in several EIS’s 
supporting other licensing actions and found the radiological impacts to be small. In licensing the 
Private Fuel Storage SNF Storage facility, the NRC analyzed the radiological impacts associated 
with transporting 40,000 MTUs of SNF from Maine Yankee to Goshute Indian Reservation near 
Salt Lake City, Utah and found the radiological impacts to be small (NRC 2001, Section 5.1.2). 
In addition, in NUREG-2157, the NRC concluded that the radiological impacts from SNF 
transportation conducted in compliance with NRC regulations are low, and that the regulations 
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for transportation of radiological material are adequate to protect the public against unreasonable 
risk of exposure to radiation from SNF packages in transport (NRC 2014b, Section 4.16). 
In assessing the Yucca Mountain repository, DOE also evaluated the national impacts of 
transporting SNF from commercial reactors across the U.S. to the repository. DOE determined 
that transporting up to 70,000 metric tons of SNF would result in a total dose of 1,100-1,200 
person-rem to the population along the transportation routes (DOE 2008, Table 6-4). Those 
results correlate well with the results presented Table 4.9.1 of this ER, when the results in that 
table (which represent the impacts of transporting 5,000 MTUs) are integrated to account for a 
similar overall quantity of SNF transport. 
4.9.5 Decontamination and Decommissioning 

Prior to D&D activities, all canisters of SNF would be removed and transported to a permanent 
repository. For purposes of this ER, it is assumed that the repository would be at Yucca 
Mountain in Nye County, Nevada. The impacts associated with transporting the SNF from the 
CIS Facility to Yucca Mountain are presented in Table 4.9.1. Those impacts represent the annual 
impacts of transporting 5,000 MTUs. The impacts of transporting the full inventory of the CIS 
Facility (100,000 MTUs) would be 20 times the impacts presented in Table 4.9.1. 
Following the removal of the canisters containing SNF, the empty storage system would be 
surveyed to determine their levels of residual radioactivity. If the contamination levels were 
found to be below the applicable NRC limits for unrestricted release, then the empty storage 
casks would be disposed of as non-controlled material. Any contaminated storage casks would 
be decontaminated to levels below applicable NRC limits for unrestricted use. The fate of these 
items would be identified as part of the Final Decommissioning Plan. 
While some radiological wastes would be generated during D&D that would require transport to 
an off-site licensed disposal facility, the NRC has previously determined that these wastes would 
be small and would have a small impact (NRC 2014b, Section 4.15). Consequently, the 
transportation impacts of these wastes are expected to be small. 
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4.10 INFRASTRUCTURE 

This section describes the potential impact from the Proposed Action on infrastructure (water 
and electricity) associated with construction and operation of the CIS Facility. Construction 
impacts for Phase 1 are presented in Section 4.10.1; concurrent impacts from operations and 
construction of Phases 2-20 are presented in Section 4.10.2; full facility operations are presented 
in Section 4.10.3; comparable NRC analyses related to infrastructure are discussed in Section 
4.10.4; and D&D impacts for the CIS Facility are presented in Section 4.10.5. The CIS Facility 
would be designed to minimize the use of natural resources, including water and electricity. 
Chapter 6 describes mitigation measures that would minimize infrastructure impacts during 
construction and operation of the CIS Facility. 
4.10.1 Construction (Phase I) 

During Phase 1 construction of the CIS Facility all supporting facilities (e.g., Cask Transfer 
Building, Security Building, and Administrative Building) and supporting infrastructure (e.g., 
railroad spur and Site access road) would be constructed. Phase 1 would contain space for 500 
canisters of SNF in a vertical underground configuration.  
Peak potable water requirements for the CIS Facility would be 20 gallons/minute during any 
construction or operation scenarios. Potable water would be provided by the City of Hobbs 
Water Department (Holtec 2016a). The City of Hobbs has municipal well fields that withdraw 
potable water from the Ogallala Aquifer (IIFP 2009, Section 2.4.15). Because there is an existing 
potable water supply pipe already in-place at the Site, no notable construction would be required 
to provide water to the CIS Facility. There would be minimal impacts to water resources on the 
Site as a result of the small demand of potable water during Phase 1 construction.  
Average electrical demand for the CIS Facility would be approximately 200 kW-hours during 
any construction or operation scenarios (Holtec 2016a). There is existing electrical service along 
the southern border of the Site and no notable construction would be required to provide power 
to the CIS Facility. Electrical demand for the CIS Facility during both construction and operation 
is expected to be small and the existing electrical distribution system would be expected to 
support the energy demands with minimal impacts.  

4.10.2  Concurrent Operation and Additional Construction (Phases 2-20) 

The construction process for Phases 2-20 would occur as operations are occurring at any areas 
previously constructed. Holtec would have procedures in place to ensure that the construction 
activities of Phases 2-20 do not adversely affect operations. The existing potable water system 
would be expected to support the demands of all support buildings, along with the concrete batch 
plant that would be utilized during construction. The construction process for additional phases 
would be the same as that for Phase 1 CIS Facility. There would be slightly higher demand for 
potable water during concurrent operations and construction of Phases 2-20 compared to Phase 1 
construction, but the overall demand would not exceed 20 gallons/minute. There would be 
minimal impacts to water resources on the Site and in the vicinity as a result of the small demand 
of potable water during concurrent operation and construction of Phases 2-20. 
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The construction process for additional phases would be the same as that for Phase 1 CIS 
Facility. There would be slightly more demand for electricity during Phases 2-20 construction 
than Phase 1 construction, but the average electrical demand would not exceed 200 kW-hours. 
Power usage would be minimized by efficient design of lighting systems, selection of high-
efficiency motors, use of appropriate building insulation materials, and other good engineering 
practices. The existing electrical distribution system would be expected to support the standard 
energy demands of all support facilities, along with the security fencing and lighting and 
temperature monitoring system. It is expected that the energy provider, would be Xcel Energy, 
which currently provides service in the area. Due to the necessity to maintain power to security 
and alarm systems at all times, the CIS Facility would include backup diesel generators. 

4.10.3 Operation 

Potable water and electricity demands would not exceed the values presented in Section 4.10.1 
and no significant impacts are expected to support operation of the CIS Facility once fully 
operational.  

4.10.4  Comparable NRC Infrastructure Analysis 

This analysis is consistent with NUREG-2157 (NRC 2014b, Section 4.8), in which NRC 
determined that water demands for SNF storage would be minimal and not cause water-use 
conflicts. In addition, limited electrical power would be needed.  
4.10.5  Decontamination and Decommissioning  

D&D activities are similar in nature to the construction activities, however, the D&D activities 
would be expected to be completed within a few years compared to the phased CIS Facility 
construction over 20 years. Because D&D activities would not require significant quantities of 
water or electricity compared to construction, infrastructure impacts would be minimal.  

4.11 WASTE MANAGEMENT  

This section describes the potential waste management impacts associated with construction and 
operation of the CIS Facility. Construction impacts for Phase 1 are presented in Section 4.11.1; 
concurrent impacts from operations and construction of Phases 2-20 are presented in Section 
4.11.2; full facility operations are presented in Section 4.11.3; comparable NRC analyses related 
to infrastructure are discussed in Section 4.11.4; and D&D impacts for the CIS Facility are 
presented in Section 4.11.5. Waste management impacts associated with the construction and 
operations of the CIS Facility are expected to be small. The CIS Facility would be designed to 
minimize the volumes of radiological waste generated during operations and at the time of 
license termination. Chapter 6 describes mitigation measures that would minimize impacts 
during construction and operation of the CIS Facility. 
4.11.1  Construction (Phase I) 

During Phase 1 construction of the CIS Facility all supporting facilities (e.g., Cask Transfer 
Building, Security Building, and Administrative Building) and supporting infrastructure (e.g., 
railroad spur and Site access road) would be constructed. Phase 1 would contain space for 500 
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canisters of SNF in a vertical underground configuration. As discussed below, a small amount of 
non-hazardous and sanitary waste will be generated during Phase 1 construction. No radiological 
wastes would be generated during Phase 1 construction.  
Non-radiological waste types generated during Phase 1 construction could include: non-
hazardous and sanitary. Non-hazardous waste generation would be commensurate with typical 
construction activities and would be disposed of at one of the off-site landfills described in 
Section 3.11 (Holtec 2016a). Sanitary waste would include waste from water closets, lavatories, 
mop sinks, and other similar fixtures located in the Cask Transfer Building, Security Building, 
and Administrative Building. The capacity of the system would be able to handle approximately 
3,000 gallons per day. 
Construction waste estimates for phase 1 are bounding due to the construction of the supporting 
facilities and infrastructure. These estimates are based off experience on similar construction 
projects. The following non-hazardous waste products will be produced during the phased 
construction: concrete truck washout materials from concrete placement activities, miscellaneous 
construction wastes (dumpsters), and steel bins for disposal/recycling of extraneous steel 
material. Approximately 3000 tons, 2500 tons, and 95 tons, respectively, of each of these 
material is expected per construction phase as outlined in Table 1.3. 
In addition to waste materials generated from construction activities soil spoils will be produced 
from the excavation activities at the project site. Each phase of construction outlined in Table 1.3 
will include the excavation of approximately 140,000 cubic yards of native fill material. This 
material will be stockpiled on site in accordance with the BMP parameters outlined in section 
6.3. 

 
4.11.2  Concurrent Operations and Additional Construction (Phases 2-20) 

The construction process for Phases 2-20 would occur as operations are occurring at any areas 
previously constructed. Holtec would have procedures in place to ensure that the construction 
activities of Phases 2-20 do not adversely affect operations.  
Non-hazardous and sanitary waste generated during operations would be minimal and would be 
commensurate with typical office/personnel waste generated by the steady-state work force. 
Although CIS Facility operations would not be designed to directly produce any hazardous 
waste, minimal amounts of hazardous waste may be generated from the use of solvents or other 
chemicals during operations. The small quantities of hazardous wastes that would be generated 
are expected to be less than 220 pounds/month. Thus, the CIS Facility would qualify as a 
Conditionally Exempt Small Quantity Generator (CESQG). All hazardous wastes generated 
would be identified, stored, and disposed of in accordance with state and Federal requirements 
applicable to CESQGs. Any RCRA wastes would be disposed of at the WCS facility in Andrews 
County, Texas, approximately 39 miles from the proposed Holtec CIS Facility. 
A small amount of low-level radioactive waste (LLRW) may be generated at the CIS Facility 
during operations, consisting of contamination survey rags, anti-contamination garments, and 
other health physics materials. This solid LLRW would be packaged and temporarily stored at 
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the Cask Transfer Building until transported off-site to a licensed disposal facility, as discussed 
in Section 4.11.3.  
The construction process for additional phases would be the same as that for Phase 1 CIS Facility 
and would produce similar wastes as described in Section 4.11.1. Construction activities in the 
vicinity of operations would not change the amounts or types of wastes generated. 
4.11.3  Operations  

Non-hazardous, sanitary, and hazardous waste generated during operations would be minimal 
and would not be notably different than discussed in Section 4.11.2. Two options for disposal of 
the LLRW include the WCS LLRW disposal facility in Andrews, Texas, and the 
EnergySolutions LLRW disposal facility in Clive, Utah. The potential impacts of LLRW 
transportation are addressed in Section 4.9. There would be no generation of liquid or gaseous 
radiological waste. Additionally, no mixed-waste would be generated.  

4.11.4 Comparable NRC Waste Management Analyses 

This analysis is consistent with the NUREG-2157 (NRC 2014b, Section 4.15), in which NRC 
determined that the impacts from waste management activities for continued SNF storage would 
be small. This is mainly because of the small quantities of waste that would be generated and the 
fact that wastes would be handled and disposed of according to regulatory requirements. 

4.11.5 Decontamination and Decommissioning  

D&D activities are not likely to occur for many decades and there are many external factors, 
such as regulatory requirements and technology developments, which could affect the ultimate 
impacts associated with D&D.  
Following the removal of the canisters containing SNF, the empty storage system would be 
surveyed to determine their levels of residual radioactivity. If the contamination levels were 
found to be below the applicable NRC limits for unrestricted release, then the empty storage 
casks would be disposed of as non-controlled material. Any contaminated storage casks would 
be decontaminated to levels at or below applicable NRC limits for unrestricted use. The fate of 
these items would be identified as part of the Final Decommissioning Plan. 
While some radiological wastes would be generated during D&D, the NRC has previously 
determined that these wastes would be small and would have a small impact (NRC 2014b, 
Section 4.15). Non-radiological waste would be generated as a result of D&D. The largest 
component of this waste stream would be concrete, with the remaining waste in the form of 
metals, recyclables, and construction and demolition debris. These non-radiological wastes 
would be shipped to appropriate state landfill site for disposal, in a manner similar to any other 
industrial site demolition.  

4.12 PUBLIC AND OCCUPATIONAL HEALTH FROM NORMAL 
OPERATIONS 

This section presents the potential radiological and non-radiological health impacts of 
construction, operation, and decommissioning activities associated with the CIS Facility on the 
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public and workers; however, transportation-related public and occupational health impacts are 
addressed in Section 4.9. This section is organized as follows: (1) Section 4.12.1 discusses non-
radiological impacts for construction and operation; and (2) Section 4.12.2 discusses radiological 
impacts for construction and operation. Within the sections, the potential impacts associated with 
Phase 1 construction, concurrent operation and construction (Phases 2-20), and operations at full 
build-out are presented. Chapter 6 describes proposed mitigation measures that would be in place 
to reduce adverse impacts that could occur during construction, routine, and non-routine 
operation of the CIS Facility. 

4.12.1 Non-Radiological Impacts 

The proposed CIS Facility facility would be subject to Occupational Safety and Health 
Administration (OSHA’s) General Industry Standards (29 CFR Part 1910) and Construction 
Industry Standards (29 CFR Part 1926). Construction and operations risks would be minimized 
by adherence to the procedures and policies established by OSHA. These standards establish 
practices, procedures, exposure limits, and equipment specifications to preserve employee health 
and safety. In addition, OSHA inspections would also be employed in an effort to reduce the 
frequency of accidents and further ensure worker safety. 

4.12.1.1 Estimate for CIS Facility 

Even with adherence to OSHA requirements, the potential exists for fatal and non-fatal 
occupational injuries. Potential health impacts to workers during construction of the CIS Facility 
would be small and limited to the normal hazards associated with construction (i.e., no unusual 
situations would be anticipated that would make the proposed construction and operations 
activities more hazardous than normal for a major industrial construction project). These normal 
hazards include fatal and nonfatal occupational injuries, which, for the construction industry, 
typically result from overexertion, falls, or being struck by equipment.  
In order to estimate the number of potential fatal and nonfatal occupational injuries due to the 
initial construction and normal operations of the proposed CIS Facility, data on fatal 
occupational injuries per 100,000 workers per year and data on nonfatal occupational injuries per 
100 full-time workers per year were identified in the National Safety Council Injury Facts 2015 
edition (NSC 2015). Data from both the Bureau of Labor Statistics (BLS) and the OSHA are 
represented therein. Fatal and non-fatal incident rates for the construction industry were used for 
the construction activities, which are among the highest incident rates listed. There are no 
unusual situations anticipated to make the construction-related activities at the proposed site 
more hazardous than normal, so these industry values are applicable.  
Fatal and non-fatal incident rates from the trucking and warehousing industry injury rates were 
used for the operations activities because these activities involve receiving, transferring, storing, 
and shipping the SNF, which are similar to trucking and warehousing, and because these rates 
are among the highest reported. Table 4.12.1 presents the expected number of annual fatal and 
nonfatal occupational fatalities and injuries during the construction and normal operations of the 
proposed CIS Facility.  
The estimates provided in Table 4.12.1 indicate that the non-radiological health impacts from 
CIS Facility construction and operation would be small. 
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4.12.1.2 Comparable NRC Non-Radiological Analyses 

Several other environmental documents have assessed the non-radiological impacts associated 
with actions similar to those of the CIS Facility. The following documents were reviewed and 
results compared to the results presented above. 

 Final Environmental Impact Statement for the Construction and Operation of an 
Independent Spent Fuel Storage Installation on the Reservation of the Skull Valley Band 
of Goshute Indians and the Related Transportation Facility in Tooele County Utah, 
NUREG-1714 (NRC 2001). 

 Generic Environmental Impact Statement for Continued Storage of Spent Nuclear Fuel, 
NUREG-2157 (NRC 2014b). 

NUREG-1714 addressed a very similar ISFSI activity and also concluded that the non-
radiological occupational health impacts would be small. Table 4.12.2 provides a comparison of 
the results for the CIS Facility and from NUREG-1714. The values are in good agreement, 
especially considering the following differences: 

 The NUREG-1714 values are based on National Safety Council data from the 2000 
report while this assessment used data from the 2015 report (NRC 2001, pg. 4-43). 
Incident rates have generally declined over time (NSC 2015, pg. 60 and 78). 

 The NUREG-1714 impacts are based a workforce of 130 construction workers (NRC 
2001, pg. 4-44) and 43 operations workers (NRC 2001, pg. 4-45) while the CIS Facility 
estimates are based on 80 construction workers and 40 operations workers (Holtec 2016a, 
items 16 and 17). 

The NUREG-1714 values are consistent with, and support the reasonableness of, the CIS Facility 
estimates for fatal and non-fatal occupational injuries during construction and operations. 
NUREG-2157 (NRC 2014b, pg. 5-55) concludes that the NUREG-1714 “results were typical for 
an industrial facility of this size and would also apply to a similarly sized away-from-reactor 
ISFSI at any location.” It also concluded that, “the non-radiological health impacts would be 
SMALL.” These values support the conclusion that the CIS Facility non-radiological 
occupational impacts would be small. 

4.12.1.3 Decontamination and Decommissioning 

D&D activities are similar in nature to the construction activities in that they include the use of 
heavy equipment, as well as manual labor. CIS Facility D&D activities are expected to require 
no more personnel than the 80 people estimated for CIS Facility construction activities. 
However, the D&D activities would be expected to be completed within a few years whereas the 
construction of the multiple potential phases may occur over 20 years. Since there are no incident 
data available for D&D activities and construction activities are similar, this assessment uses 
construction estimates presented above as the estimate for D&D activities. Therefore, the non-
radiological impacts for construction presented in Table 4.12.1 and Table 4.12.2 are considered 
applicable to D&D activities on an annual basis. Because the D&D activities would be 
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completed in a few years, the cumulative impact of D&D is expected to be significantly smaller 
than the cumulative construction impacts. 

4.12.2 Radiological Impacts from Normal Operations 

This section assesses the radiological impacts to the general public and CIS Facility workers 
from routine operation of the proposed CIS Facility. There have been no previous activities at the 
Site that would have led to radiological contamination, so Phase 1 construction activities do not 
pose a radiological risk. However, construction activities are considered during the expansion 
phases of the CIS Facility because the storage of SNF has potential to impact construction 
workers. 
In evaluating the potential radiation doses to members of the public and workers, it is important 
to examine (1) the potential pathways of exposure and (2) the potential sources of radiation. 
Considering each of these two matters assures that all important issues are addressed.  
The potential exposure pathways at the CIS Facility Site include: (1) direct exposure to radiation 
(neutrons and gamma rays) that is emitted from the storage casks, (2) exposure to radioactive 
material through ingestion of contaminated water or food, including plants and animals in the 
vicinity of the Site that may be used for subsistence, and (3) exposure to radioactive material 
through submersion or inhalation of airborne radionuclides. The evaluation of exposures from 
the first route requires consideration of the radiation source (i.e., the canister contents). 
Exposures from the second and third routes require that some radioactive material escape from 
the casks and the proposed CIS Facility. Given the CIS Facility start clean/stay clean philosophy 
(i.e., CIS Facility plans to reject and return canisters that have unacceptable external 
contamination), as well as the fact that no canisters would be opened at the proposed CIS 
Facility, and considering the engineered features of the canister/cask, there appears to be no 
viable mechanism by which significant radioactive materials would migrate off-site, or even 
away from the casks. Thus, while the latter two exposure routes are possible, radioactive material 
is unlikely to be available for ingestion or inhalation via those pathways during normal 
conditions, and hence, there is no opportunity for impacts from these pathways (NRC 2001, page 
4-46). 
For this analysis, the casks are assumed to maintain confinement of radioactive material under 
normal conditions. The lid of the canister is double sealed, and consists of a closure lid to shell 
weld (lid-to-shell) and a closure ring to shell weld (ring-to-shell). In order for a leak to the 
environment to occur, both the primary and secondary welds must be leaking. Because the 
confinement boundary is welded and the temperature and pressure of the canister are within the 
design limits, no discernible leakage is credible. In view of the above, direct radiation from the 
casks would be the only source of radiation to members of the public as a result of normal 
operations. Accordingly, the balance of this discussion considers the doses attributable to the 
first pathway (i.e., direct radiation). The storage casks would emit direct radiation in the form of 
gamma rays and neutrons from the SNF sealed inside the canister (NRC 2001, pg. 4-46). 
All radiological estimates are based on the bounding capacity of the CIS Facility, which is 
100,000 MTUs consisting of 10,000 UMAX storage units. As described in Section 2, the initial 
phases of the project would involve an inventory of only 5,000 MTU. Therefore, these analyses 
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provide estimates that are expected to exceed the impacts for the initial phase and cover all 
potential future CIS Facility expansions. 
For the purposes of assessing radiological impacts, consistent with NUREG-2157 (NRC 2014b, 
Section 4.17), impacts are considered to be “small” if releases and doses do not exceed dose 
standards in the NRC’s regulations. This definition of small applies to occupational doses as well 
as to doses to individual members of the public. 

4.12.2.1 Dose to the General Public 

This section addresses the potential direct radiation dose to a hypothetical maximally exposed 
individual (MEI) located at the boundary of the proposed CIS Facility, as well as to individuals 
who may actually be present or reside nearby for extended periods of time were considered. The 
assessment is performed for operation of the CIS Facility at its maximum capacity. 
Maximally Exposed Individual. As described in Chapter 2, the proposed Site for the CIS 
Facility is located in southeastern New Mexico in Lea County, 32 miles east of Carlsbad, New 
Mexico, and 34 miles west of Hobbs, New Mexico. The locations of key facilities within and 
outside the CIS Facility boundary are shown in Figures 2.2.1, 2.2.2, and 2.2.3. 
The dose to the MEI, an individual located at the nearest fence line, which is 328 feet from the 
storage pads, is estimated to be 2.5 mrem/year (Holtec 2017). This estimate is based on full-time 
occupancy at this location, which is a hypothetical dose because there are no residences or 
activities located there and none are expected. The estimated 2.5 mrem/year dose is less than the 
25 mrem regulatory limit specified in 10 CFR §72.104 for the maximum permissible annual 
whole body dose to any real individual. The 2.5 mrem/year dose corresponds to 0.8 percent of 
the average natural background radiation dose (i.e., 311 mrem/year) and 0.4 percent of the 
average annual dose (624.8 mrem/year) in the U.S. (see Table 3.11.1).  
Nearest Resident. The residence nearest to the CIS Facility is the Salt Lake Ranch located 1.5 
miles north of the Site (see Section 2.2.1). Ignoring the potential shielding effects of hills or 
vegetation and only accounting for distance, the dose to the nearest resident would be 0.01 
mrem/year. The 0.01 mrem/year dose is less than the 25 mrem regulatory limit specified in 
10 CFR §72.104 for the maximum permissible annual whole body dose to any real individual 
and would not result in any perceivable increase in health risk. 
Population Dose. As discussed in Section 2.2.1, the area surrounding the CIS Facility has a very 
low population density. The nearest significant population centers are Carlsbad (32 miles away) 
with a population of about 27,000 people and Hobbs, New Mexico (34 miles away) with a 
population of about 34,000. Given the very low exposure for the hypothetical MEI and the 
nearest resident, the exposure and potential increase in health risk at these population centers 
would not be detectible. 

4.12.2.2 Occupational Dose 

Workers at the CIS Facility would perform tasks that include: handling (i.e., receiving, 
transferring, and moving) of the SNF canisters and casks; security, inspection, and maintenance 
activities; administration and management; and facility construction. Some of these activities 
involve more exposure to direct radiation (e.g., handling casks) than other activities (e.g., 
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administration and management). It is expected that only about half of the operating staff (i.e., 20 
of the 40 operations workers) would be involved in the relatively high-exposure activities such as 
handling activities and the other half (i.e., 20 workers) would be involved in the relatively low-
exposure activities. 
Operating experience from the loading of more than 800 storage systems is used here as the basis 
for estimating CIS Facility occupational doses. This loading experience includes welding the 
MPC lid and other close-proximity activities that would not be performed at the CIS Facility 
where MPCs are merely transferred from the cask to the UMAX storage system with no welding 
or similar close proximity activities. Therefore, this operating experience is expected to overstate 
the expected dose for CIS Facility high-exposure workers. The loading experience shows that the 
collective dose for a crew is around 0.2 person-rem (200 person-mrem). It takes about 1 week to 
load a cask, so this results in an annual crew exposure of about 10 person-rem/year (i.e., 0.2 
person-rem/week x 50 week/year). Approximately 20 workers are involved in these loading and 
unloading activities. Therefore, the typical exposure rate for a high-exposure worker loading a 
cask is 500 mrem/year (10-person-rem/year ÷ 20 people) (Holtec 2017). This 500 mrem/year 
worker dose is used as a high estimate for the relatively high-exposure CIS Facility workers. 
Half of the CIS Facility operating staff (i.e., 20 of the 40 operations staff) would be involved in 
relatively low-exposure activities such as management and administration where they would 
receive very little exposures to direct radiation. Therefore, it is reasonable to assume that the 
average exposure for all operating personnel would be 250 mrem/year. 
The initial construction would be completed before any SNF is received at the Site, so there 
would be no radiological impact to those workers. However, SNF would be received and be in 
storage at the Site during the subsequent phases of this project. The approximately 80 
construction workers would be exposed to some increased radiation. The construction workers 
would not be in close proximity to the stored SNF and their exposure is expected to be 
approximately the same as the average exposure for the operations work force, which is 250 
mrem/year. 
The average exposure for the construction and operations workforces is 0.25 rem/year and the 
exposure for the high-exposure workers is estimated to be less than 0.5 rem/year. This maximum 
dose of 0.5 rem/year is a factor of ten below the 5 rem/year total effective dose regulatory limit 
specified in 10 CFR §20.1201(a) for occupational exposure. Therefore, the radiological impact to 
workers is considered small. 

4.12.2.3 Comparable NRC Radiological Analyses 

Several other environmental documents have assessed the radiological impacts associated with 
actions similar to those of the CIS Facility. The following document was reviewed and its results 
compared to the results presented above. 

 Final Environmental Impact Statement for the Construction and Operation of an 
Independent Spent Fuel Storage Installation on the Reservation of the Skull Valley Band 
of Goshute Indians and the Related Transportation Facility in Tooele County Utah, 
NUREG-1714 (NRC 2001). 
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 Generic Environmental Impact Statement for Continued Storage of Spent Nuclear Fuel, 
NUREG-2157 (NRC 2014b). 

NUREG-1714 addressed a similar ISFSI activity and also concluded that the radiological 
occupational and public health impacts would be small. Table 4.12.3 provides a comparison of 
the results for the CIS Facility and from NUREG-1714. It should be noted that the NUREG-1714 
MEI was located 2,220 feet from the above-grade storage pads for 2,000 hours per year while the 
CIS Facility MEI is located only 328 feet from the below-grade storage pads for the entire year. 
The NUREG-1714 values are reasonably consistent with and support the reasonableness of the 
CIS Facility estimates for radiological occupational impacts given the differences in the storage 
system shielding designs and the distances to the receptors. NUREG-2157 relied heavily on 
NUREG-1714 as its basis and concluded that the analysis: 

“provide[s] evidence that public and occupational doses would have been maintained 
significantly below the dose limits established by 10 CFR Part 72 and 10 CFR Part 20. 
The NRC assumes that any away-from-reactor ISFSI at any site has the same spent fuel 
capacity and a similar physical size; therefore, doses to workers and to the public would 
be similar to those calculated for the PFSF. The NRC concludes that public and 
occupational health impacts would be SMALL” (NRC 2014b, Section 5.17.1). 

These values in Table 4.12.3 support the conclusion that the CIS Facility non-radiological 
occupational impacts would also be small. 
4.12.3 Summary of Environmental Monitoring Program 

The CIS Facility would conduct a comprehensive environmental sampling and analysis program, 
commonly referred to as the consolidated radiological environmental monitoring program 
(REMP). Routine monitoring of work areas gives an early indication of any potential 
environmental concerns. The REMP serves as a primary confirmation of the adequacy of the 
active operational controls and the passive engineering controls for preventing releases beyond 
the design basis for the facilities. This program also provides environmental data to demonstrate 
compliance with radiological effluent release standards contained in 10 CFR Part 20 Appendix 
B. The CIS Facility REMP encompasses procedures and planning documents addressing the 
types, frequency, and methodologies employed to acquire the requisite data. 
As part of the REMP, samples of media and effluents, including gases and vapor, air particulates, 
soil, sediment, fauna, vegetation, surface water, waste waters, and groundwater, are collected and 
analyzed. A monitoring network of thermoluminescent dosimeters (TLDs) and optically 
stimulated luminescence (OSL) are also used to measure ambient gamma radiation. The 
sampling media and sampling locations included in the REMP would provide a measure of the 
routine operations within and around the facility and monitor the potential impact of the facility 
operations on the off-site environment, including the general public. The REMP system is 
expected to include the following: 

 Continuous radiation monitoring at boundary fence (via TLDs); 

 Continuous monitoring (via TLDs) on the outside of all buildings; 
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 Continuous monitoring (via TLDs) at strategic work locations, as backup for personnel 
radiation exposure monitoring; 

 Each TLD locations would have a backup (i.e. two TLDs) with quarterly retrieval and 
processing; 

 Local radiation monitors with audible alarms to be placed in the Cask Transfer Building; 
and 

Actual doses would be compared with estimated doses, as well as the dose limits in 10 CFR 
§20.1201(a), for both specific procedures and individuals. Administrative guidelines would be 
used to determine when corrective action should be taken to reduce doses for either specific 
individuals or for specific tasks. 

4.12.4 Decontamination and Decommissioning 

Prior to D&D activities, all canisters of SNF would be removed and transported to a permanent 
repository. For purposes of this ER, it is assumed that the repository would be at Yucca 
Mountain in Nye County, Nevada. The potential impacts of handling the SNF canisters for 
transfer to the repository would be expected to be similar to the occupational doses presented in 
Section 4.12.2.2.  
D&D activities for the facility would then be limited to radiological surveys and any necessary 
decontamination of storage systems, storage pads, or building structures. It is not anticipated that 
the storage casks or pads would have residual radioactive contamination because (a) the SNF 
canisters would remain sealed while in the CIS Facility, (b) the canisters would be surveyed at 
the originating reactor and again once they arrive at the proposed CIS Facility to ensure that 
there is no radiological contamination, and (c) the neutron flux levels generated by the SNF 
would be sufficiently low that activation of the storage casks and pads would produce negligibly 
small levels of radioactivity, if any. 
If the contamination levels were found to be below the applicable NRC limits for unrestricted 
release, then the empty storage casks would be disposed of as non-controlled material. Any 
contaminated storage casks would be decontaminated to levels at or below applicable NRC 
limits for unrestricted use. The fate of these items would be identified as part of the Final 
Decommissioning Plan. 
The radiological impacts of D&D are expected to be below the impacts associated with normal 
operations. Therefore, the values presented in Table 4.12.3 for relatively high-exposure workers 
is an upper bound on what might reasonably be expected for D&D activities. The number of 
workers exposed during D&D is expected to be smaller than the 40 operations workers. 
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4.13 OFF-NORMAL OPERATIONS AND ACCIDENTS 

This section is focused on the safety evaluation of all off-normal and accident events germane to 
the HI-STORM UMAX VVM containing a loaded canister of SNF.  This section is a summary 
of the discussion in the HI-STORM UMAX Final Safety Analysis Report (FSAR) (Holtec 2017, 
Chapter 12), which provides additional details. The accidents considered in the HI-STORM 
UMAX FSAR follow the guidance in NUREG-1536 (NRC 2010, Chapter 11). For each 
postulated event, the cause, means of detection, consequences, and corrective actions, as 
applicable, are discussed and evaluated in the HI-STORM UMAX FSAR. As applicable, the 
evaluation of consequences includes the impact on the structural, thermal, shielding, criticality, 
confinement, and radiation protection performance of the system due to each postulated event. 
Chapter 6 describes proposed mitigation measures that would be in place to reduce adverse 
impacts that could occur during construction, routine, and non-routine operation of the CIS 
Facility. 

4.13.1 Estimated Doses from Off-Normal Operations 

Off-normal conditions, as defined in accordance with ANSI/ANS-57.9 (pg. 2-3), are those 
conditions which, although not occurring regularly, are expected to occur with moderate 
frequency or on the order of once a year. In this section, design events pertaining to off-normal 
operation for expected operational occurrences are considered.  
The following off-normal events are applicable to the HI-STORM UMAX system and are 
described in greater detail in Section 12 of the HI-STORM UMAX FSAR (Holtec 2017, Section 
12.1): 

 Off-Normal Pressure 

 Off-Normal Environmental Temperature 

 Leakage of One Seal 

 Partial Blockage of the Air Inlet Plenum 

 Hypothetical Non-Quiescent Wind 
The results of the evaluations presented herein demonstrate that the HI-STORM UMAX system 
can withstand the effects of off-normal events and remain in compliance with the applicable 
acceptance criteria. None of the off-normal events would affect the safe operation of the HI-
STORM UMAX system or result in any release of radioactive material. As a result, there are no 
impacts from off-normal operations to CIS Facility workers or the public. Therefore, the impacts 
associated with off-normal events are considered small. 

4.13.2 Estimated Doses from Accidents 

Accidents, in accordance with ANSI/ANS-57.9, are either infrequent events that could 
reasonably be expected to occur during the lifetime of the HI-STORM UMAX system or events 
postulated because their consequences may affect the public health and safety. These design 
basis accident events have been evaluated in Section 12 of the HI-STORM UMAX FSAR 
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(Holtec 2017) to quantify the safety margins in the storage system. The following accident 
events are germane to the safety evaluation of HI-STORM UMAX system: 

 Fire Accident 

 Partial Blockage of MPC Basket Vent Holes in long- term storage 

 Tornado 

 Flood 

 Earthquake 

 100 percent Fuel Rod Rupture 

 Confinement Boundary Leakage 

 Explosion 

 Lightning 

 100 percent Blockage of Air Inlets 

 Burial Under Debris 

 Extreme Environmental Temperature 

 HI-TRAC VW Transfer Cask Handling Accident 
The results of the evaluations performed in the FSAR demonstrate that the HI-STORM UMAX 
storage system can withstand the effects of all credible and hypothetical accident conditions and 
natural phenomena without affecting its safety function. While none of these events would result 
in release of any radioactive material, some corrective action may be associated with the Design 
Basis Earthquake (potential reposition), 100 percent Blockage of Air Inlets (potential removal of 
blockage), and Burial Under Debris events (potential removal of debris). The FSAR analyses 
demonstrate that the requirements of 10 CFR §72.122 and of 10 CFR §72.106(b) and 10 CFR 
Part 20 would be met. Therefore, the impact of potential and hypothetical accidents is considered 
small. 

4.13.3 Comparable Analyses 

Several other environmental documents have assessed the radiological impacts associated with 
actions similar to those of the CIS Facility. The following document was reviewed and its results 
compared to the results presented above. 

 Final Environmental Impact Statement for the Construction and Operation of an 
Independent Spent Fuel Storage Installation on the Reservation of the Skull Valley Band 
of Goshute Indians and the Related Transportation Facility in Tooele County Utah, 
NUREG-1714 (NRC 2001). 

 Generic Environmental Impact Statement for Continued Storage of Spent Nuclear Fuel, 
NUREG-2157 (NRC 2014b). 
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 A Pilot Probabilistic Risk Assessment Of a Dry Cask Storage System At a Nuclear Power 
Plant, NUREG-1864 (NRC 2007) 

In NUREG-1714, the NRC addressed a very similar ISFSI activity and also concluded that the 
radiological occupational and public health impacts would be small. In NUREG-1714, the NRC 
concluded: “there are no credible mechanisms (either from off-normal operations or from 
hypothetical accidents) that would result in the release of radioactive SNF contents, including 
airborne radioactive material, into the environment. The only credible exposure scenarios are 
associated with worker exposures to direct radiation during cleaning of the storage cask vents or 
replacing a cask damaged by windborne debris. Such exposures would be small and would be 
administratively controlled to further reduce the exposure levels; hence, the potential impacts 
would be small” (NRC 2001, Section 4.7.2.3). 
In NUREG-2157, the NRC concluded: “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” (NRC 2014b, 
Section 5.18). 
The conclusions of NUREG-1714 and NUREG-2157 are consistent with the analyses for the CIS 
Facility and confirm that the impacts would be small. 
The NRC also performed a probabilistic risk assessment (PRA) of a HI-STORM 100 system at a 
specific reactor site as a pilot project, NUREG-1864 (NRC 2007). The PRA scope included 
loading fuel from the spent fuel pool (an activity that is not part of the CIS Facility scope), 
preparing the cask for storage and transferring it outside the reactor building, moving the cask 
from the reactor building to the storage pad, and storing the cask for 20 years on the storage pad. 
The PRA considered a broad spectrum of initiating events, including hypothetical events such as 
meteorite strikes, Tsunamis, and volcanic activity. In NUREG-1864, the NRC concluded that the 
human health risk from accidents is extremely small. The results of the CIS Facility assessment 
are consistent with that conclusion. 
4.13.4 Decontamination and Decommissioning 

Because none of the off-normal or accident conditions would result in the release of radiological 
material, D&D activities would not result in any off-normal and accident impacts. 

4.14 NO ACTION ALTERNATIVE IMPACTS 

This section presents the potential impacts of the No Action Alternative. As described in Section 
2.1, under the No Action Alternative, Holtec would not construct and operate the CIS Facility 
and SNF would continue to be stored at commercial reactor sites in accordance with current 
management objectives. The No Action Alternative impacts are summarized from NUREG-2157 
(NRC 2014b). In that document, NRC evaluated the continued storage of SNF for: (1) a short-
term period (e.g., 60 years after the end of a reactor’s licensed life for operation); (2) a long-term 
period, which NRC defined as “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”; and (3) indefinite storage. 
For purposes of this ER, the short-term and long-term storage impacts would best match the 120 
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years storage period for the proposed Holtec CIS Facility. Consequently, the impacts of short-
term and long-term storage are included in the discussion below. 
Land Use. Short-term continued at-reactor storage in a SNF or ISFSI would not require 
disturbance of any new land or result in operational or maintenance activities that would change 
land use. Any construction required for long-term storage would impact a small fraction of the 
land committed for a nuclear power plant. 
Visual and Scenic Resources. No changes to the visual profile are likely to occur as a result of 
the continued operation and maintenance of the existing SNF pool and at-reactor ISFSI. In the 
long-term, periodic construction, replacement, and operation activities would not significantly 
alter the landscape of an ISFSI. 
Geology and Soils. Impacts to soil from small spills and leaks during operation and maintenance 
of ISFSIs would be minor because of monitoring and environmental protection regulations. No 
new land would be disturbed for continued operation of SNF pools and ISFSIs. Any construction 
required for long-term storage would have minimal impacts to soils on the small fraction of land 
committed for the facilities. 
Ecological Resources. Normal operations and replacement of ISFSI facilities would not 
significantly affect the area available for terrestrial wildlife, and would not adversely impact 
terrestrial environments or their associated plant and animal species. 
Water Resources. Potential impacts to surface water quality and consumptive use from the 
continued operation of SNF pools and ISFSIs would be less than for normal plant operations. 
Continued storage of SNF could result in non-radiological and radiological impacts to 
groundwater quality. Potential consumptive-use and water quality impacts from construction and 
operation of an ISFSI would be less intense than assumed for initial construction of these 
facilities. 
Meteorology, Climatology, Air Quality, and Noise. Air emission impacts from SNF activities 
from spent fuel pools and ISFSIs during short-term storage would be substantially smaller than 
air emissions during power generation. Any construction required for long-term storage would 
result in minor and temporary air emissions. Normal operations and replacement of ISFSI 
facilities would not generate significant noise. 
Cultural Resources. Because no ground-disturbing activities are anticipated during the short-
term storage timeframe, impacts to cultural resources associated with continued operations and 
maintenance would be small. If construction of a replacement of the ISFSI occurs in an area with 
no cultural resource present or construction occurs in a previously disturbed area that allows 
avoidance of cultural resources then impacts would be small. By contrast, a moderate or large 
impact could result if cultural resources are present at a site and, because they cannot be avoided, 
are impacted by ground-disturbing activities during the long-term timeframe. 
Socioeconomics and Environmental Justice. A small number of workers would be required to 
maintain and monitor spent fuel pools and an at-reactor ISFSI, tax payments to local jurisdictions 
would continue, and there would be no increased demand for housing and public services. Any 
construction required for long-term storage would be small and there would be no increased 
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demand for housing and public services. Minority and low-income populations are not expected 
to experience disproportionately high and adverse human health and environmental effects from 
the continued storage of SNF. 
Transportation (Non-radiological). A low volume of traffic and shipping activities is expected 
with the continued storage of SNF in pools and at-reactor ISFSIs. There would be small 
workforce requirements for continued storage and aging management activities (relative to the 
power plant workforce). 
Transportation (Radiological). A low volume of traffic and shipping activities is expected with 
the continued storage of SNF in pools and at-reactor ISFSIs. There would be small workforce 
requirements for continued storage and aging management activities (relative to the power plant 
workforce) and a low frequency of supply shipments and shipments of LLRW from activities, 
continued dry cask storage operations, and ISFSI replacement activities. 
Infrastructure. Continued SNF storage is not expected to result in any additional infrastructure 
demands. 
Waste Management. Continued at-reactor storage of SNF would generate much less LLRW, 
mixed, and non-radiological waste than an operating facility, and licensees would continue to 
implement Federal and State regulations and requirements regarding proper management and 
disposal of wastes. The construction and operation of an ISFSI would generate a fraction of the 
LLRW generated during reactor operations. 
Human Health, Normal Operations (Non-radiological). Continued SNF storage is not 
expected to result in any additional non-radiological impacts to health. Any construction required 
for long-term storage would be expected to have similar non-radiological health impacts as those 
presented for the Holtec CIS Facility. 
Human Health, Normal Operations (Radiological). Annual public and occupational doses 
would be maintained below the annual dose limits established by 10 CFR Part 72 for the public 
and 10 CFR Part 20 for occupational personnel. Licensed facilities would also be required by 
these regulations to maintain an as low as reasonably achievable (ALARA) program to ensure 
radiation doses are maintained as low as is reasonably achievable. 
Off-Normal Operations and Accidents. The postulated design basis accidents include hazards 
from natural phenomena, such as earthquakes, floods, tornadoes, and hurricanes; hazards from 
activities in the nearby facilities; and fuel handling-related accidents. The environmental impacts 
of these postulated accidents involving continued storage of SNF are small because all important 
safety structures, systems, and components involved with the SNF storage are designed to 
withstand these design basis accidents without compromising the safety functions. The 
probability-weighted environmental impact of severe accidents is also small because of the low 
probability that such events would occur.  
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CHAPTER 5: CUMULATIVE IMPACTS 

5.0 INTRODUCTION 

Cumulative impacts are generally defined as the “impact on the environment which results from 
the incremental impact of the action when added to past, present, and reasonably foreseeable future 
actions regardless of what agency (Federal or non-Federal) or person undertakes such other 
actions” (40 Code of Federal Regulations [CFR] §1508.7). Cumulative impacts can result from 
individually minor but collectively significant actions taking place over a period of time. Holtec 
based the cumulative impact analysis for this Environmental Report (ER) on the Proposed Action 
and other activities in the surrounding region with the potential to contribute to cumulative 
environmental impacts. 

Based on the analysis in Chapter 4 of this ER, the cumulative impact analysis focused on the 
resources with the greatest potential to be meaningfully affected by potential environmental 
impacts resulting from the Proposed Action in combination with other sources of ongoing or 
potential impact. The cumulative impact analysis examined potential impacts for approximately 
40 years into the future (through approximately 2060), which is the timeframe associated with the 
initial operating license for the Consolidated Interim Storage (CIS) Facility. Consistent with other 
Nuclear Regulatory Commission (NRC) documents for nuclear facility operations, Holtec 
examined a 50-mile radius around the proposed CIS Facility sites as the potential region of 
influence (ROI) for cumulative impact analysis.  

5.1 CURRENT AND REASONABLY FORESEEABLE ACTIONS 

In addition to the proposed action of this ER, actions that can contribute to cumulative impacts 
include Federal, State of New Mexico, local government, private sector, and individual projects in 
the regions of influence. This section identifies current and reasonably foreseeable actions to which 
the impacts from the CIS Facility construction and operation could contribute. Holtec categorized 
the current and reasonably foreseeable actions into two categories: (1) Nuclear activities; and (2) 
Non-nuclear activities. The analysis considers reasonably foreseeable actions that could occur 
during the next 40 years. 

5.1.1 Nuclear Activities in the Project Area 

As discussed in Section 2.4 of this ER, the general Project area contains several other nuclear 
projects, including Waste Isolation Pilot Plant (WIPP), the National Enrichment Facility (NEF), 
and the International Isotopes Incorporated Fluorine Extraction Process and Depleted Uranium 
De-conversion Plant (FEP/DUP). In addition, Waste Control Specialists (WCS) has proposed to 
construct and operate a CIS Facility in Andrews County, Texas, approximately 39 miles from 
Holtec’s proposed CIS Facility in Lea County, New Mexico. Figure 5.1.1 shows the CIS Facility 
along with these other existing or proposed nuclear facilities. As shown on that figure, all of these 
facilities would be within 50-miles of Holtec’s proposed CIS Facility. A brief description of these 
other nuclear facilities follows: 
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WIPP. Located approximately 16 miles southwest of the proposed CIS Facility, WIPP is the 
nation’s first underground repository permitted to safely and permanently dispose of transuranic 
(TRU) radioactive and mixed waste generated through defense activities and programs. WIPP, 
which has been operational since March 1999, stores TRU in underground salt caverns 
approximately 2,150 feet deep. From the first receipt of waste in March 1999 through the end of 
2014, 90,983 cubic meters of TRU waste has been disposed of at the WIPP facility. The 
environmental impacts of the WIPP are described in the Waste Isolation Pilot Plant Disposal 
Phase Final Supplemental Environmental Impact Statement (DOE/EIS-0026-S2) (DOE 1997), as 
well as the Waste Isolation Pilot Plant Annual Site Environmental Report for 2014 (DOE 2015). 

NEF. Located approximately 38 miles southeast of the proposed CIS Facility, the NEF is used to 
enrich uranium for use in manufacturing nuclear fuel for commercial nuclear power reactors. NEF 
enriches uranium using a gas centrifuge process. The environmental impacts of the NEF are 
documented in NUREG-1790 (NRC 2005).  

FEP/DUP. Located approximately 23 miles northeast of the proposed CIS Facility, the FEP/DUP 
will de-convert depleted uranium hexafluoride (DUF6) into fluoride products for commercial 
resale and uranium oxides for disposal. Construction of that facility is expected to begin before the 
end of 2016. The environmental impacts of the FEP/DUP are documented in NUREG-2113 (NRC 
2012b). 

WCS CIS Facility. In May 2016, WCS submitted a license application to the NRC to construct 
and operate a CIS Facility in Andrews County, Texas, approximately 39 miles east of the Holtec 
proposed CIS Facility. The WCS CIS Facility would be similar to the Holtec CIS Facility, but 
would utilize AREVA and NAC systems to store SNF at the CIS Facility. The environmental 
impacts of the WCS CIS Facility are documented in an ER which WCS submitted to the NRC in 
May 2016 (WCS 2016). In addition, the NRC is expected to prepare an EIS for the WCS CIS 
Facility.  

5.1.2 Non-Nuclear Activity in the Project Area 

As described in Section 3.1 of this ER, activities in the area are limited to oil and gas exploration 
and production, oil and gas related services industries, mineral extraction, livestock grazing, and 
agriculture. A larger transient population exists in the form of potash mine workers, oil field 
workers, employees of an oil field waste treatment facility, agriculture workers, and workers at an 
industrial landfill. The nearest population center is the village of Loving, New Mexico, 30 miles 
to the southwest of the proposed CIS Facility. There is a population density of less than 5 residents 
per square mile. There are no known significant new non-nuclear projects in the project area, and 
for purposes of this cumulative impact assessment, the existing non-nuclear activities are assumed 
to continue at current levels.  

5.2 POTENTIAL CUMULATIVE IMPACTS 

The analysis in Chapter 4 of this ER indicates that the Proposed Action would not cause any 
notable impacts for the following areas: visual and scenic resources; geology and soils; ecological 
resources; water resources; noise; cultural resources; socioeconomics and environmental justice; 
non-radiological transportation; infrastructure; and waste management. As a result, there is no 
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need to analyze potential cumulative impacts for these resources. The following resource areas 
have the potential for cumulative impacts: land resources, air quality, transportation of nuclear 
materials, and health and safety (normal operations). Cumulative impacts for these resources areas 
are presented below.  

Land Use. Table 5.21.1 presents the cumulative impacts associated with land use. As shown in 
Table 5.2.1, approximately 1,802 acres would be disturbed and/or set-aside to support the nuclear-
related activities within the ROI. In general, these lands would likely be used for grazing or other 
purposes if they were not utilized for these nuclear-related activities. Currently, approximately 93 
percent of land in Lea County is used as range land for grazing (approximately 2.6 million acres) 
(NRC 2012b). Restricting activities on 1,802 acres would result in the loss of 0.07 percent of the 
land available for grazing and other purposes. Due to the abundance of other nearby land for 
grazing and other purposes, this cumulative impact would not be significant.  

Air Quality. As discussed in Section 4.6.1.1, emissions from all criteria pollutants would be less 
than 10 TPY during construction of the CIS Facility. The primary air emissions would be fugitive 
dust. All of the other projects considered in this cumulative impact analysis have either been 
constructed, or would be constructed before the CIS Facility construction begins. Consequently, 
there is no potential for cumulative impacts to occur with respect to fugitive dust. 

Transportation of Nuclear Materials. Table 5.2.2 presents the cumulative impacts associated 
with radiological transportation. As shown in Table 5.2.2, the total annual dose to the public from 
the transportation activities would be 676 person-rem. This cumulative impact would not be 
statistically significant.  

Health and Safety (Normal Operations). Table 5.2.3 presents the doses to an MEI from each 
facility. Because the MEI dose from each facility is assumed to occur at the fence boundary for 
each facility, the MEI doses are not cumulative, as it would not be possible for the same MEI to 
reside at the fence boundary of each facility. Nonetheless, for conservative purposes, this 
cumulative analysis assumes that a single MEI would receive a maximum dose from each of the 
facilities considered in this cumulative analysis. As shown in Table 5.2.3, based on that 
conservative assumption, the total MEI dose would be 2.8 mrem/year. Compared to the dose that 
an average individual receives from natural sources (624.8 mrem/year, per Table 3.12.1), a dose 
of 2.8 mrem/year would be inconsequential.  
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Figure 5.1.1: LOCATIONS OF FACILITIES CONSIDERED IN CUMULATIVE 
IMPACT ANALYSIS 
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CHAPTER 6: MITIGATION MEASURES 

6.0 INTRODUCTION 

This chapter summarizes proposed mitigation measures that could potentially be implemented to 
reduce adverse impacts that could occur during construction, routine, and non-routine operation of 
the Consolidated Interim Storage Facility (CISF). In the process of preparing this chapter, the 
environmental impacts that may result from the construction and operation of the CISF are 
summarized to put mitigation measures into context. Complete details of the potential impacts are 
provided in Chapter 4 of this Environmental Report (ER). Additional ‘voluntary’ mitigation 
measures are listed; however, these measures may not necessarily be implemented for the CISF.  

6.1 LAND USE 

Land use impacts are presented in Section 4.1. With the exception of land disturbance and the loss 
of grazing area, no notable land use impacts would occur. Once operational, the land use at the 
Site would not be inconsistent with other surrounding land uses. After construction is complete, 
the CISF would be stabilized with natural and low-water maintenance landscaping. Mitigation 
measures to minimize any anticipated impacts from the construction and operation of the CISF are 
as follows: 

 Minimizing the construction footprint to the extent practicable. 

 Protecting undisturbed areas with silt fencing and straw bales as appropriate. 

6.2 VISUAL AND SCENIC RESOURCES 

The potential impacts to visual and scenic resources are presented in Section 4.2. The proposed 
CISF construction would be visible only from fairly close vantage points and would result in an 
insignificant impact to visual and scenic resources. The most visible structure would be the Cask 
Transfer Building, which would be approximately 60 feet high. 

Facilities in the Project area geared towards resources extraction (e.g., oil well pump jacks) have 
an equal or higher impact on the visual and scenic landscape compared to the proposed CISF 
facility and activities. 

Mitigation measures to minimize any potential impacts to visual and scenic resources would be as 
follows:  

 Use of accepted natural, low-water consumption landscaping techniques to limit any 
potential visual impacts. These techniques would incorporate, but not be limited to, the use 
of landscape plantings. As for aesthetically pleasing screening measures, planned 
landscape plantings would include indigenous vegetation. 

 Prompt natural re-vegetation or covering of bare areas would be used to mitigate visual 
impacts due to construction activities. 

 Minimization of any removal of natural barriers, screens, or buffers. 
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6.3 GEOLOGY AND SOILS 

The potential impacts to the geology and soils are presented in Section 4.3. Impacts to geology 
and soils would be minimal and would be limited to soil disturbance and temporary increases in 
soil erosion at the CISF. 

Mitigation measures to minimize any potential impact on geology and soils include: 

 Mitigating erosional impacts due to site clearing and grading with construction and erosion 
control best management practices (BMPs) (some of which are further described below). 

 Using acceptable methods to stabilize disturbed soils during construction. 

 Using earthen berms, dikes, and sediment fences as necessary during all phases of 
construction to limit suspended solids in runoff. 

 Stabilizing cleared areas not covered by structures or pavement by acceptable means as 
soon as practical. 

 Reusing excavated materials whenever possible. 
The following measures are considered voluntary: 

 Stabilizing drainage culverts and ditches by lining them with rock aggregate/rip-rap or 
creating berms with silt fencing/straw bales to reduce flow velocity and prohibit scouring. 

 Stockpiling soil generated during construction in a manner that reduces erosion, such as 
placing crushed stone on top of disturbed soil in areas of concentrated runoff. 

6.4 ECOLOGICAL RESOURCES 

The potential impacts to ecological resources are presented in Section 4.4. Based on database 
searches and site inventories conducted by qualified ecologists, impacts to ecological resources 
would be minimal and would include a loss of grazing area and open area for wildlife. There are 
no habitats for threatened and endangered species on the land proposed for the CISF. Mitigation 
measures to minimize any potential impacts on ecological resources include: 

 Minimizing the construction footprint to the extent practicable. 

 Managing unused open areas, including areas of native grasses and shrubs, for the benefit 
of wildlife (i.e. leave undisturbed). 

 Using native plant and grass species (i.e., low-water consuming plants and grasses) to re-
vegetate disturbed areas to enhance wildlife habitat. 

 

The following measures are considered voluntary: 

 Using animal-friendly fencing around the CISF so that wildlife cannot be injured or 
entangled in the CISF security fence. 

ATTACHMENT 4 TO HOLTEC LETTER 5025021

Page 235 of 543 



HI-STORE CIS Facility Environmental Report  Chapter 6: Mitigation Measures 
 

 
HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL 

HI-2167521 Rev. 1 
6-3 

 

 In addition to the proposed wildlife management practices above, Holtec would consider 
all recommendations of appropriate Federal and State agencies, including the United States 
Fish and Wildlife Service (USFWS) and New Mexico Department of Game and Fish. 

6.5 WATER RESOURCES 

The potential impacts to water resources are presented in Section 4.5. No substantial impacts are 
anticipated to the following: 

 Surface water and groundwater quality. 

 Consumptive water uses (e.g., groundwater depletion) on other water users and adverse 
impacts on surface-oriented water users resulting from facility activities. Site groundwater 
would not be utilized for any reason, and therefore, should not be impacted by routine CISF 
operations. The CISF water supply would be obtained from the City of Hobbs Water 
Department. 

 Hydrological system alterations or impacts. 

 Withdrawals and returns of ground and surface water. 

 There are no floodplains or jurisdictional wetlands on the Site.  
As discussed above, even though there is little potential to impact any groundwater or surface 
water resources, the following measures could be implemented: 

 Maintenance of construction equipment in good repair without visible leaks of oil, greases, 
or hydraulic fluids. 

 Use of BMPs to ensure that stormwater runoff related to these activities would not be 
released into nearby areas. 

 Use of silt fencing and/or sediment traps. 

 Control of impacts to water quality during construction through compliance with the 
Construction General Permit requirements and by applying BMPs as detailed in the CISF 
Storm Water Pollution Prevention Plan (SWPPP). 

 Berming all above ground diesel storage tanks. 

 Requiring control of surface water runoff for activities covered by the Construction 
General Permit. 

6.6 METEOROLOGY, CLIMATOLOGY, AIR QUALITY, AND NOISE 

The potential impacts to air quality and noise are presented in Section 4.6. Construction and 
operational activities would result in temporary increases in hydrocarbons, particulate matter, and 
fugitive dust due to vehicle emissions, concrete batch plant operations, and ground disturbance. 
During construction activities, best practices would be employed to reduce and control dust 
emissions. No substantial impacts from emissions would occur and visibility would not be 
impacted. Impacts to air quality would be minimal. Mitigation of the operational noise sources 
will occur primarily from the plant design, equipment and physical structures. The buildings 
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themselves will absorb the majority of the noise located within. Natural land contours, vegetation 
(such as scrub brush), and site buildings and structures will mitigate the impact of other equipment 
located outside of structures that contribute to Site noise levels 

With regard to noise, there are no sensitive receptors (e.g., hospitals, churches, and schools) within 
10 miles of the Site. Noise levels would increase during construction and during operation of the 
CISF, but not to a level that would cause significant impact to nearby residents. The nearest 
residence to the Site is located at the Salt Lake Ranch, 1.5 miles north of the Site. 

Mitigation measures to minimize any potential impact on air quality include: 

 Construction phase BMPs (such as watering) would be used to minimize fugitive dusts. 
Air concentrations of the Criteria Pollutants for vehicle emissions and fugitive dust would 
be below the National Ambient Air Quality Standards (NAAQS) and thus would not 
require further mitigation measures.  

 

The following measures are considered voluntary: 

 Heavy truck and earth moving equipment usage will be restricted after twilight and during 
early morning hours.  

 Noise suppression systems on construction vehicles will be kept in proper operation. 

6.7 CULTURAL RESOURCES 

The potential impacts to cultural resources are presented in Section 4.6. As described in that 
section, the potential to impact cultural resources is considered low. To minimize any potential 
impact on cultural resources, accidental discovery procedures would be in place. In the event that 
any inadvertent discovery of human remains or other item of archeological significance is made 
during construction, the facility would immediately cease construction activities in the area around 
the discovery and notify the State Historic Preservation Officer (SHPO) to make the determination 
of appropriate measures to identify, evaluate, and treat these discoveries. 

6.8 SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE 

The potential socioeconomic and environmental justice impacts are presented in Section 4.8. As 
described in that section, construction and operation of the CISF would result in direct and indirect 
economic benefits within the region of influence (ROI). There would be no adverse direct impacts 
to the nearby communities. There would be minimal demands on local social resources and 
infrastructure to meet housing and other social infrastructure needs, based on the anticipated 
increases in employment for the CISF. With regard to environmental justice, no significant 
disproportionate impacts to low-income or minority persons are anticipated to result from the 
proposed project. 

Socioeconomic impacts from the project would largely be positive, and no displacements would 
be required by the proposed project. Therefore, no socioeconomic mitigation measures are 
required. Given the lack of environmental justice impacts, no environmental justice mitigation 
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measures are required. However, public involvement activities conducted for the CISF licensing 
would include wide outreach efforts to ensure full and fair participation by low-income and/or 
minority communities in the study area. 

6.9 TRANSPORTATION 

Transportation impacts are presented in Section 4.9. With respect to non-radiological 
transportation, no substantial impacts would occur. The increase in traffic from heavy haul vehicles 
and construction workers would not change traffic patterns. Once operational, the estimated 
steady-state work force of less than 40 personnel and the estimated steady-state security force of 
less than 15 personnel would not result in any notable change in traffic on United States (U.S.) 
Highway 62/180.  

Impacts related to the transport of radioactive materials are addressed in Section 4.9. As discussed 
in that section, transportation activities would result in an annual dose of 172 person-rem. With 
regard to potential impacts from accidents, the radiological accident risks to the population would 
be approximately 5.9 person-rem, which is small. The larger impact would be associated with 
potential traffic fatalities. Statistically, 2.9 fatalities from traffic accidents would be expected over 
the 20-year transportation period. Because the risks are for the entire population of individuals 
along the transportation routes, the risk to any single individual would be small.  

All mitigation measures to minimize potential impacts of transportation activities are considered 
voluntary, these include:  

 Scheduling short-duration activities that may impact traffic (e.g., major equipment 
deliveries) to minimize traffic impacts, if such activities are required during the course of 
construction. 

 Encouraging car-pooling to minimize impacts to traffic in the CISF vicinity. 

6.10 INFRASTRUCTURE 
The potential infrastructure impacts are presented in Section 4.10. As described in that section, 
construction and operation of the CISF would not notably impact infrastructure resources and the 
existing infrastructure providers of potable water and electricity have adequate capacity to support 
the CISF. Although no mitigation measures are proposed, the CISF would be designed, constructed 
and operated in a manner to minimize water and electricity demands. 

6.11 WASTE MANAGEMENT 

The potential impacts of waste generation and waste management are presented in Section 4.11. 
As documented in that section, the CISF would generate only minimal amounts of hazardous waste 
and a small amount of low-level radioactive waste (LLRW) from contamination survey rags, anti-
contamination garments, and other health physics materials. With regard to non-hazardous waste, 
waste generated would be commensurate with typical office/personnel waste generated by the 
estimated steady-state work force of 40 plus 15 security personnel. 
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Mitigation measures can be implemented to minimize the generation and potential impact of 
facility wastes. Solid and liquid wastes would be controlled in accordance with regulatory limits. 

These mitigation measures include: 

 Prohibition against onsite disposal of waste at the CISF. 

 Storage of waste in designated areas of the facility until an administrative limit is reached. 
When the administrative limit is reached, waste would be shipped offsite to the appropriate, 
licensed treatment, storage and/or disposal facility. 

 Handling sanitary wastes generated during CISF construction with portable systems until 
such time that plant sanitary facilities are available for site use. An adequate number of 
these portables systems would be provided. 

 Implementation of administrative procedures and practices that provide for the collection, 
temporary storage, processing, and disposal of categorized solid waste in accordance with 
regulatory requirements. 

 Recycling of debris to the extent possible. 

6.12 PUBLIC AND OCCUPATIONAL HEALTH-NORMAL 
OPERATIONS 

The potential impacts to public and occupational health are presented in Section 4.12. There would 
be no chemical substances, airborne particulates, or gases or liquid effluents that could contribute 
to offsite exposures. Worker impacts were estimated to be: 0.007 fatalities annually during 
construction and 0.005 fatalities annually during operations. Approximately 1.8 non-fatal injuries 
were estimated annually during construction, and 1.3 non-fatal injuries were estimated annually 
during operations. 

Potential impacts to the public and workers would be small. The dose to the maximally exposed 
individual (MEI) would be 2.5 millirem (mrem)/year. The average exposure for the construction 
and operations workforces would be 0.25 rem/year and the exposure for the high-exposure workers 
is estimated to be less than 0.5 rem/year. 

Mitigation measures to minimize radiological exposure are listed below. Radiological practices 
and procedures are in place to ensure compliance with Holtec’s Radiation Protection Program. 
This program is designed to achieve and maintain radiological exposure to levels that are as low 
as reasonably achievable (ALARA). These measures include: 

 Conducting routine facility radiation surveys to characterize potential radiological 
exposure. 

 Monitoring of all radiation workers via the use of dosimeters to ensure that radiological 
doses remain within regulatory limits and are ALARA. 

 Monitoring radiological dose rates at the fence line boundary to measure potential exposure 
to any member of the general public. 
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6.13 OFF-NORMAL EVENTS AND ACCIDENTS 

The potential impacts of accidents are presented in Section 4.13. The postulated design basis 
accidents include hazards from natural phenomena, such as earthquakes, floods, tornadoes, and 
hurricanes; and fuel handling-related accidents. The results demonstrate that the HI-STORM 
UMAX storage system can withstand the effects of all credible and hypothetical accident 
conditions and natural phenomena without affecting its safety function. There are no credible 
mechanisms (either from off-normal operations or from hypothetical accidents) that would result 
in the release of radioactive spent nuclear fuel (SNF) contents, including airborne radioactive 
material, into the environment. Consequently, no mitigation measures are needed. 
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CHAPTER 7: MONITORING 

7.0 INTRODUCTION 

This chapter summarizes proposed monitoring that would be in place to demonstrate that the 
Consolidated Interim Storage (CIS) Facility operations would be in compliance with applicable 
regulatory requirements. 

7.1 REGULATORY BASIS FOR RADIOLOGICAL MONITORING 

The Nuclear Regulatory Commission (NRC) requires, pursuant to 10 Code of Federal Regulations 
(CFR) 20, that licensees conduct surveys necessary to demonstrate compliance with these 
regulations and to demonstrate that the amount of radioactive material present in effluent from the 
facility has been kept as low as low as reasonably achievable (ALARA). In addition, pursuant to 
10 CFR 72, the NRC requires that licensees submit annual reports specifying the quantities of the 
principal radionuclides released to unrestricted areas and other information needed to estimate the 
annual radiation dose to the public from facility operations. The NRC has also issued Regulatory 
Guide 4.15, Quality Assurance for Radiological Monitoring Programs (Inception through Normal 
Operations to License Termination)—Effluent Streams and the Environment that reiterates that 
concentrations of hazardous materials in effluent must be controlled and that licensees must adhere 
to the ALARA principal such that there is no undue risk to the public health and safety at or beyond 
the proposed CIS Facility boundary (NRC 2006). 
Moreover, the NRC, in 10 CFR §20.1301, requires each licensee to conduct operations so that the 
total effective dose equivalent (TEDE) to individual members of the public from the licensed 
operation does not exceed 0.1 rem in a year, exclusive of the dose contributions from background 
radiation. The dose in any unrestricted area from external sources may not exceed 0.002 rem in 
any one hour. 

7.2 ENVIRONMENTAL PATHWAYS 

The only pathway for public exposure to radiation from routine operations at the CIS Facility is 
external exposure at the uncontrolled boundary from the spent fuel casks stored on the pad. There 
is no air pathway because the casks are sealed by being welded shut. There is no potential for a 
liquid pathway because the spent fuel contains no liquid component and the casks are sealed to 
prevent any liquids from contacting the spent fuel assemblies. There is a water pipeline in the 
vicinity that provides water to Hobbs, New Mexico. The CIS Facility may be connected to the 
pipeline; however, there is not pathway for CIS Facility operations to contaminate this water 
supply. Any surface contamination on the stored casks is well below regulatory limits. 
Though no pathways exist for exposures due to liquid effluents, administrative investigation and 
action levels are established for monitoring surface water runoff as an additional step in the 
radiation control process. Because the surface water drainage paths are normally dry, it is not 
possible to monitor runoff in a continuous or batch mode basis. Even if surface water were 
sampled, the radionuclide levels would likely be so low as to be statistically insignificant. Instead, 

ATTACHMENT 4 TO HOLTEC LETTER 5025021

Page 241 of 543 



Holtec CIS Facility Environmental Report  Chapter 7: Monitoring 
 

 
HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL 

HI-2167521 Rev. 1 
7-2 

 

quarterly soil sampling coupled with weekly/monthly radiological surveys on the casks and storage 
pad would be conducted. 
There are no connections to municipal sewer systems. Onsite sewage would be routed to holding 
tanks, which are periodically pumped; the sewage would then be sent offsite for disposal in a 
publically owned treatment works. Each holding tank would be periodically sampled (prior to 
pumping) and analyzed for relevant radionuclides. 

7.3 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

The radiological environmental monitoring program (REMP) includes the collection of data during 
preoperational years in order to establish baseline radiological information that would be used in 
determining and evaluating potential impacts from CIS Facility operations on the local 
environment. The REMP would be initiated at least one year prior to CIS Facility operations. The 
early initiation of the REMP provides assurance that a sufficient environmental baseline has been 
established for the CIS Facility before the arrival of the first cask shipment. Radionuclides in 
environmental media would be identified using technically appropriate, accurate, and sensitive 
analytical instruments (e.g., liquid scintillation or gamma/alpha spectrometry). Data collected 
during the operational years would be statistically compared to the baseline generated by the pre-
operational data. Such comparisons provide a means of assessing the magnitude of potential 
radiological impacts on members of the public and in demonstrating compliance with applicable 
radiation protection standards. 
Direct radiation in offsite areas emanating from fuel stored on the dry cask storage pad or resulting 
from cask handling operations is expected to be minimal, see Section 4.12 of this Environmental 
Report (ER). However, thermoluminescent dosimeters (TLDs) or optically stimulated 
luminescence (OSLs) dosimeters would be placed strategically around the CIS Facility perimeter 
to measure these potential exposures and demonstrate regulatory compliance. Monitoring is 
expected to include the following: 

 Continuous radiation monitoring at boundary fence (via TLDs) 

 Continuous monitoring (via TLDs) on the outside of all buildings 

 Continuous monitoring (via TLDs) at strategic work locations, as backup for personnel 
radiation exposure monitoring 

 Each TLD locations will have a backup (i.e. two TLDs) with quarterly retrieval and 
processing 

 Local radiation monitors with audible alarms to be places in canister transfer building 

 Continuous airborne radioactivity monitoring of the transfer building ventilation exhaust 
Detection of radionuclide impacts to surface water runoff would be conducted in a two-step 
process. First, all casks would be checked for surface contamination during weekly surveys and 
all storage pads would be checked for surface contamination during monthly surveys. Second, soil 
samples would be collected on a quarterly basis at the culverts leading to the CIS Facility outfalls. 
Monitored radioactive contaminants exceeding the action levels, as established in written 
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procedures, would cause an immediate investigation and would require corrective action to protect 
human health and prevent future recurrences. 
During the course of facility operations, revisions to the REMP may be necessary and appropriate 
to assure reliable sampling and collection of environmental data. The rationale and actions behind 
such revisions to the program would be documented and reported to the NRC and other appropriate 
regulatory agency, as required. Sampling focuses on locations proximate to the facility, but may 
also include distant locations as control sites. Potential sample locations have been identified, but 
are subject to change based on NRC guidance, meteorological information and current land use. 

7.4 COMPLIANCE WITH REGULATORY REQUIREMENTS 

Compliance with 10 CFR §20.1301 is demonstrated using a calculation of the TEDE to the 
individual who is likely to receive the highest dose in accordance with 10 CFR 20.1302(b)(1). 
Appropriate models, codes, and assumptions that accurately represent the facility, the site and the 
surrounding area support the determination of the TEDE by pathway analysis. Compliance with 
10 CFR 72.104 and 10 CFR 72.106 is demonstrated by the annual reporting required by 10 CFR 
72. .44(d)(3). 
Compliance is demonstrated through boundary monitoring and environmental sampling data. If a 
potential release should occur, then routine operational environmental data would be used to assess 
the extent of the release. 
The offsite impact from the CIS Facility storage has been evaluated and is discussed in Section 
4.12 of this ER. The conservative evaluation shows (see Section 4.12.2.1.1) that an annual dose 
equivalent of 2.5 mrem/year is expected at the highest impacted area at the facility perimeter fence. 
Because the offsite dose equivalent rate from stored casks is expected to be very low and difficult 
to distinguish from the variance in normal background radiation beyond the CIS Facility boundary, 
demonstration of compliance would rely on a system that combines direct dose equivalent 
measurements and computer modeling to extrapolate the measurements. The direct dose 
equivalent at offsite locations would be measured using TLD/OSL data from the highest impacted 
offsite areas. 
Appropriate investigation and action levels are specified for CIS Facility surface water runoff. 
Data analysis methods and criteria used in evaluating and reporting environmental sample results 
are appropriate and would indicate when an action level is being approached in time to take 
corrective actions. 

7.5 QUALITY ASSURANCE 

The REMP is included in the facility's quality assurance (QA) program. Key parts of the program 
are the written procedures that ensure representative sampling; proper use of appropriate sampling 
methods and equipment; proper locations for sampling points; and proper handling, storage, 
transport, and analyses of environmental samples. In addition, written procedures ensure that 
sampling and measuring equipment are properly maintained and calibrated at regular intervals. 
Moreover, the REMP implementing procedures include functional testing and routine checks to 
demonstrate that monitoring and measuring instruments are in working condition. The instrument 
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maintenance and calibration program is tailored to the given instrumentation, in accordance with 
manufacturers' recommendations. 
A qualified independent laboratory would analyze environmental samples. Monitoring and 
sampling activities, laboratory analyses, and reporting of facility-related radioactivity in the 
environment would be conducted in accordance with industry-accepted and the NRC approved 
methodologies. Monitoring procedures would employ well-known analytical methods and 
instrumentation. 
The quality control (QC) procedures used by the laboratories performing the facility’s REMP 
would be adequate to validate the analytical results and would conform to the guidance in 
Regulatory Guide 4.15 (NRC 2006). These QC procedures include the use of established standards 
such as those provided by the National Institute of Standards and Technology, as well as standard 
analytical procedures such as those established by the National Environmental Laboratory 
Accreditation Conference. 
Holtec would ensure that any contractor laboratory used to analyze CIS Facility samples 
participates in third-party laboratory intercomparison programs appropriate to the media and 
analytes being measured. Examples of these third-party programs include but are not limited to: 
(1) Mixed Analyte Performance Evaluation Program; and (2) Analytics Inc., Environmental 
Radiochemistry Cross-Check Program. Holtec would require that all radiological and non-
radiological laboratory vendors be certified by the National Environmental Laboratory 
Accreditation Program or an equivalent state laboratory accreditation agency for the analytes being 
tested. 
Holtec would ensure that only individuals trained in accordance with written procedures will be 
permitted to calibrate analytical sampling equipment. Sampling equipment would be inspected for 
defects, obstructions, and cleanliness. Calibration intervals and methods would be developed based 
on applicable industry standards and in accordance with procedures. 
The radiation monitoring program falls under the oversight of the Holtec Radiation Safety 
Program. Therefore, it is subject to periodic audits conducted by facility QA personnel. Written 
procedures would be in place to ensure the collection of representative samples; use of appropriate 
sampling methods and equipment; proper locations for sampling points; and proper handling, 
storage, transport, and analyses of environmental samples. In addition, the facility’s written 
procedures also ensure that sampling and measuring equipment, including ancillary equipment, 
are properly maintained and calibrated at regular intervals, if required. Employees involved in 
implementation of this program will be trained in the program procedures. 

7.6 REPORTING PROCEDURES 

Reporting procedures would comply with the requirements of 10 CFR 72.44(d)(3) and the 
guidance specified in Regulatory Guide 4.16. Reports of the concentrations of any radionuclides 
released to unrestricted areas would be provided and would include the Minimum Detectable 
Concentration (MDC) for the analysis and the error for each data point. 
Each year, Holtec would submit a summary report of the environmental sampling program to the 
NRC, including all associated data as required by 10 CFR 72.44(d)(3). The report would include 
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the types, numbers, and frequencies of environmental measurements and the identities and activity 
concentrations of facility-related nuclides found in environmental samples. The report would also 
include the MDC for the analyses and the error associated with each data point. Significant positive 
trends in activities, if any, would also be noted in the report, along with any adjustment to the 
program, unavailable samples, and deviation to the sampling program. 

7.7 PHYSIOCHEMICAL MONITORING 

Chemicals are not anticipated to be stored at the CIS Facility and therefore, no physicochemical 
monitoring would be required. 

7.8 ECOLOGICAL MONITORING 

Ecological monitoring would not be required given that threatened or endangered species would 
not be impacted during construction, operation, and decommissioning of the CIS Facility as 
discussed in Section 4.4. 
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CHAPTER 8: SUMMARY OF ENVIRONMENTAL 
CONSEQUENCES 

8.0 INTRODUCTION 

This chapter discusses the: (1) unavoidable adverse environmental impacts of the Proposed Action 
(Section 8.1); (2) irreversible and irretrievable commitments of resources of the Proposed Action 
(Section 8.2); and (3) relationship between the short-term use of the environment and enhancement 
of long-term productivity.  

8.1 UNAVOIDABLE ADVERSE ENVIRONMENTAL IMPACTS 

Section 102(2)(C)(ii) of National Environmental Policy Act (NEPA) requires that an 
environmental impact statement (EIS) include information about any adverse environmental 
effects that cannot be avoided if the proposal is implemented. Because the Nuclear Regulatory 
Commission (NRC) will utilize this Environmental Report (ER) to prepare a project-specific EIS 
for the Proposed Action, this section provides input to that EIS analysis.  
8.1.1 Land Use 

Phase 1 construction of the Consolidated Interim Storage (CIS) Facility would disturb 
approximately 119.4 acres of land. At full build-out, approximately 330 acres would be disturbed. 
Although construction of the CIS Facility would change the existing land use of the Site, the 
proposed CIS Facility would be compatible and consistent with land use activities in the area and 
would be compatible and consistent with the current land use designation for the Site. Once the 
CIS Facility reaches its end of life, land could be returned to open space uses if the buildings, 
access road, and rail spur were removed, areas cleaned up, and the land re-vegetated. 

8.1.2 Visual and Scenic Resources 

The proposed CIS Facility would be visible only from fairly close vantage points and would have 
no notable visual and scenic impacts compared to other activities in the area. Consequently, there 
would be no adverse environmental impacts to visual and scenic resources.  
8.1.3 Geology and Soils 

Disturbing the existing soil profile and using aggregate in construction would be unavoidable 
adverse impacts of the Proposed Action. However, only a very small amount of soil would be 
permanently lost in Project construction, and aggregate materials could be recovered after 
decommissioning. Economic mineral resources located beneath the CIS Facility would be 
unavailable for exploitation during the life of the project.  

8.1.4 Ecological Resources 

The CIS Facility would eventually require the commitment of approximately 330 acres for the 
assumed 120 year life of the facility. The loss of wildlife habitat in these areas would be 
unavoidable. Currently, this land is sparsely vegetated and supports a low amount of wildlife. 

ATTACHMENT 4 TO HOLTEC LETTER 5025021

Page 246 of 543 



HI-STORE CIS Facility Environmental Report  Chapter 8: Summary of Consequences 
 

 
HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL 

HI-2167521 Rev. 1 
8-2 

 

Small areas of animal habitat would be unavoidably lost in the disturbed areas during construction 
activities. It is likely that individual animals of less mobile species would be lost during 
construction. The impacts to vegetation and wildlife are expected to be small, especially 
considering the other available land areas in southeastern New Mexico that are comparable to the 
potentially affected area. 
8.1.5 Water Resources 

Unavoidable impacts to surface water are not a concern since there are no surface waters near the 
facility; however, there may be increased stormwater runoff from the CIS Facility due to the 
presence of impervious surfaces (e.g., buildings, asphalt, concrete, etc.). Such runoff would be 
directed to natural drainage networks and controlled under the appropriate permits. No 
unavoidable adverse impacts on groundwater are expected.  
8.1.6 Meteorology, Climatology, Air Quality, and Noise 

Unavoidable impacts to air quality from construction and operation of the CIS Facility would be 
associated with earth-moving activities that create airborne dust. Through the use of adequate 
control measures, such as treating disturbed areas with dust suppressants, the potential impacts to 
air quality due to suspended particulate matter would be minimal, although not unavoidable. 
Increased noise will accompany construction and operation of the CIS Facility; however, the 
increased noise levels will not create adverse impacts given the lack of noise receptors around the 
facility. 

8.1.7 Historic and Cultural Resources 

Based on available data, construction and operation of the CIS Facility would have no adverse 
impacts on historic properties. In the unlikely event that buried cultural resource sites or artifacts 
are encountered during construction activities, the significance and potential for adverse impacts 
would be evaluated at that time. 

8.1.8 Socioeconomics and Environmental Justice 

Socioeconomic impacts from the project would be positive. With regard to environmental justice, 
no significant disproportionate impacts to low-income or minority persons are anticipated to result 
from the proposed project. 
8.1.9 Transportation 

The increase in traffic from heavy haul vehicles and workers would not significantly change traffic 
patterns or traffic on area roads. Transportation of spent nuclear fuel (SNF) would have minimal 
adverse impacts. 

8.1.10 Infrastructure 

The construction and operation of the CIS Facility would include the consumption of fossil fuels 
used to generate electricity. Energy would also be expended in the form of diesel fuel, gasoline, 
and oil for construction equipment and transportation vehicles. Water would also be required 
during construction and operation. The amounts of unavoidable energy and water required to 
construct and operate the CIS Facility would be minimal.  
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8.1.11 Wastes 

Operations at the CIS Facility would generate a variety of wastes (including potentially 
radioactive, hazardous, and sanitary) as an unavoidable impact of normal operations. Although 
Holtec would use pollution prevention and waste avoidance measures, and would dispose of 
wastes in accordance with all applicable requirements, generation of wastes would result in an 
adverse impact.  

8.1.12 Human Health  

Impacts of radiation doses from the SNF transportation and storage at the CIS Facility cannot be 
avoided. However, the radiation doses that would occur would be well below regulatory limits and 
would represent a small fraction of the existing background levels of radiation. Thus, the 
radiological health risk is considered to be small. 

8.2 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF 
RESOURCES 

Section 102(2)(C)(v) of NEPA requires that an EIS include information about irreversible and 
irretrievable commitments of resources that would occur if the proposed actions were 
implemented. The NRC guidance in United States NRC Regulation (NUREG)−1748, 
Environmental Review Guidance for Licensing Actions Associated with NMSS Programs, defines 
an irreversible commitment as the commitment of environmental resources that cannot be restored 
(NRC 2003, Section 5.8). In addition, an irretrievable commitment refers to the commitment of 
material resources that once used cannot be recycled or restored for other uses by practical means. 
For an away-from-reactor Independent Spent Fuel Storage Installation (ISFSI), the NRC 
concluded in its Generic EIS that there would be no irreversible and irretrievable commitments of 
resources during continued storage for most resources (NRC 2014b, Chapter 8). For the CIS 
Facility, land and visual resources allocated for SNF storage would be committed for up to 120 
years as continued operations would preempt other productive land uses and permanently affect 
the viewshed. Waste management activities involving waste treatment, storage, and disposal 
would result in the irreversible commitment of capacity for waste disposal. Transportation 
activities would involve the irreversible and irretrievable commitment of resources, including 
vehicle fuel for commuting workers and shipping activities. 
The irretrievable commitment of resources during construction and operation of the CIS Facility 
would include the consumption of fossil fuels used to generate electricity. Energy would also be 
expended in the form of diesel fuel, gasoline, and oil for construction equipment and transportation 
vehicles. Water would also be required during construction and operation. The amounts of 
irretrievable energy and water required to construct and operate the CIS Facility would be minimal.  
The irreversible and irretrievable commitment of material resources during the entire lifecycle of 
the CIS Facility includes construction materials that cannot be recovered or recycled, materials 
that are rendered radioactive but cannot be decontaminated, and materials consumed or reduced to 
unrecoverable forms of waste. Construction and operational materials required include wood, 
concrete, sand, gravel, plastics, steel, aluminum, and other metals. At this time, no unusual material 
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requirements have been identified either as to type or quantity. The resources, except for those that 
can be recovered and recycled with present technology, would be irretrievably lost. However, none 
of these identified construction resources is in short supply and all are readily available in the 
vicinity of the locations being considered for the CIS Facility.  

8.3 SHORT-TERM USES OF THE ENVIRONMENT AND THE 
MAINTENANCE AND ENHANCEMENT OF LONG-TERM 
PRODUCTIVITY 

Section 102(2)(C)(iv) of NEPA requires that an EIS include information about the relationship 
between local short-term uses of the environment and the maintenance and enhancement of long-
term productivity. The NRC guidance in NUREG−1748 further clarifies that short-term represents 
the period from start of construction to end of the Proposed Action, including prompt 
decommissioning, and long-term represents the period extending beyond the end of the Proposed 
Action (NRC 2003, Section 5.8).  
The proposed initial operating period for the CIS Facility is 40 years with possible license 
extensions of 80 years for an extended operating lifetime of 120 years. Assuming the facility is 
closed and decommissioned at the end of the 120-year license period, the impacts from the facility 
would be short-term (i.e., no more than approximately 120 years). Impacts during the short-term 
would be limited to the impacts presented in Section 8.1. Long-term impacts could result if the 
CIS Facility lifetime were extended indefinitely or if the facility were not decommissioned at the 
end of its life as is planned. 
The proposed CIS Facility would occupy land that is presently undeveloped rangeland. A limited 
amount of grazing currently occurs on this land and there are potential mineral and hydrocarbon 
resources that could be extracted. The use of this land for the proposed Project would reduce the 
amount of such land available, but the reduction would not be a significant amount. The proposed 
CIS Facility would replace this land with an industrial development which has its own 
infrastructure. The addition of such infrastructure to the area would increase the productivity and 
usefulness of the land above its current use and could potentially increase the opportunities for 
further economic development in the area. 
In NUREG-2157, NRC examined the relationship of short-term uses and long-term productivity 
and concluded that the maximum impact on long-term productivity of the land occupied by an 
ISFSI would result if the CIS Facility is not dismantled after the short-term storage period ends 
(NRC 2014b, Section 8.4). Under such a scenario, the loss of productivity in the location would 
be indefinite and other productive uses of the site would be foregone. Long-term productivity of 
those lands needed for waste disposal would also be impacted. 
Once storage ends and decontamination and decommissioning (D&D) is complete, the NRC 
license may be terminated and the site would be available for other uses. Other potential long-term 
impacts on productivity would include the commitment of land and consumption of disposal 
capacity necessary to meet waste disposal needs. This commitment of land for disposal would 
remove land from other productive use. A small contribution to greenhouse gas emissions would 
add to the atmospheric burden of emissions that could contribute to potential long-term impacts. 
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Impacts to long-term productivity can be eliminated under the short-term storage scenario once 
the ISFSI operations cease and the associated facilities undergo D&D. Though greenhouse gas 
emissions of the CIS Facility proposal would be very small, those emissions could contribute to 
long-term impacts associated with climate change (NRC 2014b, Section 8.4). 
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CHAPTER 9: COST BENEFIT ANALYSIS 

9.0 INTRODUCTION 

The successful construction and operation of the Holtec Consolidated Interim Storage (CIS) 
Facility has the potential to greatly reduce United States (U.S.) government expenditures for the 
storage and management of spent nuclear fuel (SNF) prior to the development of a permanent 
disposal site. The Nuclear Waste Policy Act of 1982 (NWPA) obligated the Federal government 
to dispose of SNF from the nation’s nuclear power plants and created a “polluter pays” funding 
mechanism to ensure that the full costs of disposing of commercial SNF would be paid by utilities 
(and their ratepayers), with no impact on taxpayers or the Federal budget. Nuclear utilities are 
assessed a fee on every kilowatt-hour of nuclear-generated electricity as a quid pro quo payment 
in exchange for the Federal government’s contractual commitment to begin accepting commercial 
spent fuel by January 31, 1998. Fee revenues go to the government’s Nuclear Waste Fund (NWF), 
which was established for the sole purpose of covering the cost of disposing of civilian nuclear 
waste and ensuring that the waste program would not have to compete with other funding priorities.  
The NWPA also authorized the Department of Energy (DOE) to enter into Standard Contracts 
with commercial reactor licensees for the disposal of SNF. During the 1980s, DOE entered into 
76 such contracts. Beginning in 1983, monies were collected from electricity consumers, as part 
of their monthly bill, and deposited into the NWF. The fee has generated approximately $750 
million in annual revenues.  
The NWPA also created a process for establishing a permanent, underground repository by the 
mid-1990s. Congress assigned responsibility to the DOE to site, construct, operate, and close a 
repository for the disposal of SNF. In December 1987, Congress amended the NWPA to designate 
Yucca Mountain, Nevada as the permanent repository site for the nation’s nuclear waste. In 2010, 
the Obama Administration stopped the Yucca Mountain license review and empaneled a study 
commission to recommend a new policy for the long-term management of SNF and high-level 
radioactive waste. In January 2012, the Blue Ribbon Commission on America’s Nuclear Future 
published its final recommendations to the Secretary of Energy (DOE 2012). In January 2013, the 
DOE issued its used fuel management strategy to implement the Blue Ribbon Commission’s 
recommendations (DOE 2013). 
As a consequence of Federal actions (and inaction), there is presently no licensed disposal site for 
tens of thousands of metric tons of SNF, no proposed alternate site to Yucca Mountain, and a 
continued obligation for the disposal of SNF by the Federal government. The unfulfilled Federal 
obligation to dispose of SNF has become an increasingly expensive liability for nuclear power 
plant operators. Because there is not, nor has there ever been, an operational disposal site for SNF, 
operators of nuclear plants have had to retain, store, and manage SNF on-site.  
As the expense of ongoing storage of SNF has compounded for nuclear power plant operators, it 
has become common practice for them to either file lawsuits against the Federal government or to 
negotiate for reimbursement of their storage costs. The reimbursements come from the U.S. 
Department of Treasury’s Judgment Fund, which is used to pay for judgments against the U.S. 
The Judgment Fund is permanent, has an indefinite appropriation, and is exempt from annual 
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congressional approval. The payments are made to the plant operators because of the DOE’s partial 
breach of contract, stemming from its failure to take possession of SNF (starting January 31, 1998), 
as required by the NWPA and the Standard Contract it signed with utilities.  
On November 19, 2013, a Federal court ruled that the DOE must stop collecting fees for SNF 
disposal until it again complies with the NWPA (as it is currently written) or until Congress enacts 
an alternate waste management plan (National Association of Regulatory Utility Commissioners 
v. United States Department of Energy 2013). Substantial concerns also exist regarding the future 
of the NWF, given the entanglement of budget rules and reimbursement issues facing the fund. 
According to an article in The National Law Journal, in 2015 alone, the Federal government paid 
approximately $650 million to utility companies for expenses related to storing SNF. The same 
article estimates that the total expenditure over the past five years has been $4 billion (Greene 
2016). Similarly, the Congressional Budget Office (CBO) reported in their December 2015 
testimony before the U.S. House Subcommittee on Environment and the Economy (part of the 
Committee on Energy and Commerce), that $4.3 billion in damages have been paid out of the 
taxpayer-funded U.S. Judgment Fund to date, and that remaining liabilities will total $23.7 billion, 
even if legislation and sufficient appropriations are enacted that will enable the DOE to begin 
accepting waste within the next 10 years (CBO 2015). Further delays in implementing an interim 
storage site beyond 2025 will increase this liability, which will ultimately be borne by the nation’s 
taxpayers. 
A recent CBO estimate of the Federal government’s liability for the SNF disposal costs was $23.7 
billion assuming “legislation and sufficient appropriations are enacted that will allow the 
government to begin to accept waste within the next 10 years” (CBO 2015, page 1). This figure 
was an increase from a 2006 estimate of $6.9 billion, which assumed that the permanent storage 
of SNF would be complete in 2055 (Government Accountability Office [GAO] 2014). As of the 
end of fiscal year 2015, the NWF was credited with a total of $41.9 billion, which includes $21.6 
billion in fees paid by the nuclear industry as well as $20.3 billion from intra-governmental 
transfers of interest credit. Expenditures from the fund totaled about $7.6 billion, mostly for work 
on the Yucca Mountain facility, leaving the 2015 balance at $34.3 billion. 

9.1 SCOPE OF THIS COST-BENEFIT ANALYSIS 

In accordance with NUREG-1748, Section 6.7 (NRC 2003), this cost-benefit analysis includes the 
following items:  

 Qualitative discussion of environmental degradation (including air, water, soil, biotic, as 
well as socioeconomic factors such as noise, traffic congestion, overuse of public works 
and facilities, and land access restrictions): addressed in Chapter 4 of this ER; 

 Decreased public health and safety: addressed in Chapter 4 of this ER; 

 Capital costs of the proposed action and alternatives, including land and facilities: 
addressed in Section 9.2 of this chapter; 

 Operating and maintenance costs: addressed in Section 9.2 of this chapter; 
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 Post-operation restoration: environmental impacts addressed in Chapter 4 of this ER, with 
costs addressed in Section 9.2 of this chapter; 

 Post-operation monitoring requirements: addressed in Chapter 7 of this ER; 

 Other costs of the alternative (e.g., lost tax revenue, decreased recreational value, 
degradations in transportation corridors, as appropriate): addressed in Section 9.2 of this 
chapter; 

 Qualitative discussion of the environmental benefits: addressed in Chapter 4 of this ER; 

 Increased public health and safety: addressed in Chapter 4 of this ER; 

 Capital benefits of the alternative: addressed in Section 9.2 of this chapter; 

 Tax revenues received by local, State, and Federal governments: addressed in Section 9.2 
of this chapter; 

 Incremental increases in regional productivity: addressed in Section 9.2 of this chapter; 

 Enhancement of recreational values: addressed in Chapter 4 of this ER; 

 Creation and improvement of transportation corridors and facilities: addressed in Chapter 
4 of this ER; and 

 Other benefits: addressed throughout this ER. 
The results of the cost-benefit analysis presented in Section 9.2 considers only quantifiable benefits 
and costs and is based on the storage of SNF at the proposed CIS Facility for two scenarios: (1) 
Phase 1 (5,000 metric tons of SNF), and (2) Phases 1-20 (full implementation: 100,000 metric tons 
of SNF) over an initial 40-year license.1 “Benefits” are estimated as the costs to society that can 
be avoided by use of the proposed CIS Facility. These “avoided costs” are estimated by subtracting 
the costs of storing SNF at the proposed CIS Facility from the costs of continuing to store SNF at 
reactor sites until it can be sent to a permanent repository (i.e., the costs associated with the No-
Action Alternative). The cost-benefit analysis does not address penalties that could arise as a result 
of contractual breaches. 
There are approximately 100 commercial nuclear power reactors operating in the United States 
today; together they supply approximately 20 percent of the nation’s electricity needs. Given that 
each reactor uses about 20 metric tons of uranium fuel per year, the industry as a whole generates 
approximately 2,000 metric tons of SNF on an annual basis (NRC 2014b, Section 2.1.2). At 
present, nearly all of the nation’s existing inventory of SNF is being stored at the reactor sites 
where it was generated— about three-quarters of it in shielded concrete pools and the remainder 
in dry casks aboveground. As of the end of 2011, the amount of commercial SNF in storage at 
commercial nuclear power plants was approximately 68,000 metric tons (NRC 2014b, Section 
2.1.2). Based on an annual generation rate of 2,000 metric tons of SNF, the inventory at the end of 
2016 is estimated to be approximately 78,000 metric tons of SNF. This inventory includes 
                                                
1 Given that the earliest estimated time by which a permanent geologic repository could be licensed and operational is 2048 
(DOE 2013, pg. 7), an analysis of SNF storage for a nominal 40 year period (i.e., 2022-2062) provides ample time by which a 
permanent geologic repository could be operational. 
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approximately 3,000 metric tons of SNF in storage at commercial reactors that have been shut 
down and are no longer operating (DOE 2012). 
With regard to shutdown commercial nuclear power plant sites in the U.S., the SNF is often 
referred to as “stranded SNF” and is stored on site. Direct cost considerations alone provide a 
compelling reason to move stranded SNF as quickly as possible to a consolidated storage facility 
like the CIS Facility. This is because the cost attributable to storing SNF at plant sites increases 
dramatically once the reactor is shut down. Because the cost of loading SNF into dry storage casks 
has generally already been incurred at this point, continued storage involves little activity other 
than site security and monitoring. At an operating nuclear plant, security is already in place and 
only incremental effort is required to include the independent spent fuel storage installation (ISFSI) 
within the plant’s security umbrella. The same is true for the personnel needed to monitor the status 
of the fuel and perform any routine maintenance. When the rest of the site is shut down, however, 
these structures, systems, equipment and people are still needed to tend the SNF, and the cost is 
substantial (DOE 2012). For purposes of this cost-benefit analysis, Holtec has assumed that the 
CIS Facility would prioritize the storage of stranded SNF as part of Phase 1 operations.  
The detailed basis for Holtec’s cost assumptions and calculations is described in Holtec’s Cost-
Benefit Analysis Data Call (Holtec 2017a). Holtec has calculated net benefits by finding the cost 
avoided by the U.S./reactor licensees due to operation of the proposed CIS Facility, and then 
subtracting the costs of building and operating the proposed CIS Facility. The cost of the No-
Action Alternative (i.e., the case in which the proposed CIS Facility is not constructed) is 
calculated in order to establish the baseline cost without the availability of the proposed CIS 
Facility. This cost is then compared to the total costs assuming that the proposed CIS Facility 
would be available. The calculation for determining the net benefits of the proposed CIS Facility 
is to subtract the cost of the proposed CIS Facility from the cost of the No-Action Alternative for 
both Phase 1 and Phases 1-20 (full implementation). 
Discounting. Costs (and benefits) were determined and “discounted” to a present value to be 
comparable at a single point in time. Discounting reduces future values in order to reflect the time 
value of money. This means that benefits and costs have more value if they are experienced sooner. 
The higher the discount rate, the lower the corresponding present value of future cash flows. The 
discount rate is an extremely important variable in this analysis because the proposed CIS Facility 
represents a near-term investment that reduces future costs. 
Holtec has calculated the present values using two rates: (1) a 7 percent discount rate, which is 
mandated by OMB Circular A-94 (OMB 2015, page 9) for public investment and regulatory 
analyses (note: the OMB rate is intended to approximate the marginal pre-tax rate of return on an 
average investment in the private sector in recent years); and (2) a 3 percent discount rate, 
consistent with the cost-benefit analysis provided in NUREG-2157 (NRC 2014b, page 7-2). Both 
of these rates (i.e., 7 percent and 3 percent) are used to calculate the present value of costs and 
benefits for Phase 1 and Phases 1-20 (full implementation).  
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9.2 RESULTS 

9.2.1 No-Action Alternative Costs 

Under the No-Action Alternative, storage of SNF would continue as provided in current NRC 
licenses issued to reactor operators. Key assumptions regarding the No-Action Alternative are as 
follows:  

 Commercial SNF will be stored at ISFSIs at reactor sites, which includes operating reactor 
sites and decommissioned shutdown sites through 2060. A repository is assumed to be 
available for SNF disposal by at least 2060.2 

 As of October 2016, all but three reactor sites had existing ISFSIs or planned to build an 
ISFSI (NRC 2017). The analysis assumes that the three reactor sites without an ISFSI will 
construct an ISFSI in order to maintain a desired capacity in their storage pools. These 
ISFSIs could cost about $30 million each, but this cost would vary widely by site (GAO 
2014, page 30). 

 For every year after 2020 that DOE fails to take custody of the SNF in accordance with its 
contracts with the reactor operators, DOE estimates that the government will continue to 
accumulate up to $500 million per year beyond the estimated $12 billion in liabilities that 
will have accrued up to that point; however, the outcome of pending litigation could 
substantially affect the government’s total liability (GAO 2014, page 37). 

Based on these assumptions, Holtec developed cost data for the No-Action Alternative, as 
described below. 
Shutdown Sites: Operation and maintenance costs for SNF storage at shutdown sites (which 
currently accounts for approximately 3,000 metric tons of SNF) range from $4.5 million to $8 
million per year, compared to an incremental $1 million per year or less when the reactor is still in 
operation (BRC 2012, Section 5.2.1). For the shutdown sites identified in Table 2.1.1 of this ER, 
the cumulative operation and maintenance costs for SNF storage would range from $54 million to 
$96 million per year at today’s costs, based upon the above values. Using the mid-point of this 
estimate, this cost-benefit assumes that the cumulative operation and maintenance costs for storing 
the stranded SNF (3,000 metric tons) would be $75 million per year at today’s costs. 
Operating Sites: The operation and maintenance costs for SNF storage at each of the operating 
reactor sites (which currently accounts for approximately 75,000 metric tons of SNF) is 
approximately $1 million per year or less (BRC 2012, Section 5.2.1). For the current operating 
reactor sites, the cumulative operation and maintenance costs for SNF storage is approximately 
$60 million per year at today’s costs.  
Future SNF Storage: As commercial reactor operations continue, SNF would continue to be 
generated. Assuming such generation continues at the current rate of 2,000 metric tons per year 
(NRC 2014b, Section 2.1.2), approximately 22,000 additional metric tons of SNF would be 

                                                
2 The earliest estimated time by which a permanent geologic repository could be licensed and operational is 2048 (DOE 2013, 
 page 7). As such, the 2060 date is considered to be achievable. 
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accumulated by 2027, bringing the total SNF requiring storage to 100,000 metric tons.3 As of June 
2014, there were operational ISFSIs at all but three reactor sites across the U.S. and nearly all 
reactor sites operate an ISFSI or have plans to construct an ISFSI (see Appendix G of NUREG-
2157; NRC 2014b, and NRC 2017). Consequently, this cost-benefit analysis assumes that existing 
and future ISFSIs would be capable of storing the additional 22,000 metric tons of SNF that would 
be generated by approximately 2027. Moreover, per the analysis in NUREG-2157 (NRC 2014b, 
page 2-17), construction of a replacement at-reactor ISFSI is considered to be “a continued storage 
activity in the long-term and indefinite timeframes,” both of which would occur beyond the 
planning basis of this ER.  
Reactor Operations: It is not reasonable to assume that all of the existing reactors would continue 
to operate for the next 40 years, as many of these reactors would be expected to reach their end-
of-life, even with license extensions.4 Although it is unknown whether the SNF at these sites 
would become stranded, this cost-benefit analysis provides a bounding range: (1) Scenario 1-- all 
SNF becomes stranded by 2040, at which time the annual operation and maintenance costs for 
SNF storage would rise from $60 million to approximately $375 million at today’s costs; and (2) 
Scenario 2-- no additional SNF becomes stranded, and annual operation and maintenance costs for 
SNF storage would remain at $60 million at today’s costs. In addition to analyzing Scenarios 1 
and 2, this cost-benefit analysis also considers a third scenario, which is based on DOE’s estimate 
that the Federal government’s future liabilities related to SNF will average up to $500 million per 
year (GAO 2014, Page 37). 
Based on the discussion above, the total annual costs for storing SNF under the No-Action 
Alternative would be as shown in Table 9.2.1 (Scenario 1), Table 9.2.2 (Scenario 2), and Table 
9.2.3 (Scenario 3). Given these scenarios, the costs associated with the No-Action Alternative for 
the storage of 5,000 metric tons of SNF are estimated as follows: 

 Non-discounted cost:  $3.2 billion 

 Discounted cost (3%):  $1.9 billion 

 Discounted cost (7%):  $1.1 billion 
The range of costs associated with the No-Action Alternative for the storage of 100,000 metric 
tons of SNF are estimated as follows: 

 Non-discounted cost:  $8.1 billion - $22.6 billion 

 Discounted cost (3%):  $5.8 billion - $14.2 billion 

 Discounted cost (7%):  $4.5 billion - $9.3 billion 

9.2.2 Proposed Action Costs 

Holtec developed cost data for both construction and operation of the CIS Facility for both Phase 
1 and Phases 1-20 (full implementation). These data are shown in Tables 9.2.4 and 9.2.5. Table 

                                                
3 The cost-benefit analysis analyzes the storage of 100,000 tons of SNF for full implementation of the CIS Facility. 
4 Per Table G-1 of NUREG-2157 (NRC 2014b), most of the existing reactors in the U.S. began operations in the 1970s and 
1980s. Many of these reactor sites could cease operations by 2040 and any SNF at those sites could become “stranded”.  
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9.2.6 includes the total project costs (construction plus operations and maintenance) for both Phase 
1 and Phases 1-20, including discounted costs.  

9.2.3 Discussion of Results 

Under either Phase 1 or Phases 1-20 (full implementation), Holtec has determined that the 
Proposed Action would result in substantial net benefits compared to costs. Under Phase 1, the 
non-discounted total costs of the Proposed Action would be $662.3 million versus a No-Action 
Alternative cost of $3.2 billion, which results in a net benefit of $2.6 billion over 40 years. When 
discounting is applied, the net benefit is $1.3 billion (for a 3 percent discount), and $600 million 
(for a 7 percent discount).  
If full implementation occurs, the non-discounted total costs of the Proposed Action would be $7.5 
billion versus a No-Action Alternative cost range of $8.1 billion to $22.6 billion, which results in 
a net benefit of $0.6 billion to $15.1 billion over 40 years. When discounting is applied, the net 
benefit is -$1.2 billion to $7.2 billion (for a 3 percent discount), and -$2.0 billion to $2.8 billion 
(for a 7 percent discount).  
These results are based on uncertainties regarding both assumptions and data estimates. For 
example, the analysis assumes that a permanent repository is available in 2060, thereby reducing 
the quantity and duration of SNF at stranded sites. If a permanent repository is delayed beyond 
2060, or opens sooner, the benefits of the Proposed Action could increase or decrease accordingly.  

9.2.4 Tax Revenues 

Construction and operation of the CIS Facility will generate tax revenues on three levels: (1) local, 
through real estate taxes and sales taxes; (2) state, through personal income taxes and New Mexico 
Gross Receipts Tax; and (3) national, through personal income taxes.  
During construction, approximately 80 workers would be employed annually over the 20-year 
construction period for full build-out of the CIS Facility. The mean annual salary for a construction 
worker in New Mexico is $28,320 and the mean annual salary for a construction manager is 
$86,970 (BLS 2016b). One year of construction activities would generate a total increase in 
income from direct jobs of about $4 million and approximately $409,000 in personal income tax 
and New Mexico Gross Receipts Tax. In addition, construction activities could result in beneficial 
impacts from increased local revenue from commercial activities and sales taxes. Nationally, a 
total increase in income from direct jobs of about $4 million would generate approximately 
$600,000 in personal income tax based on a nominal 15 percent effective tax rate.  
During operations, approximately 40 personnel and 15 security force personnel would be 
employed at the CIS Facility. The mean annual salary for engineering operations in New Mexico 
is $85,730 and the mean annual salary for security guards is $29,880 (BLS 2016b). One year of 
operation activities would generate a total increase in income from direct jobs of nearly $3.9 
million and approximately $411,000 in personal income tax and New Mexico Gross Receipts Tax 
would be recognized. In addition, operation activities could result in beneficial impacts from 
increased local revenue from commercial activities, and sales taxes. Nationally, a total increase in 
income from direct jobs of about $3.9 million would generate approximately $585,000 in personal 
income tax based on a nominal 15 percent effective tax rate. 
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Real estate taxes on the CIS Facility would be determined based on the assessed value of the 
property, but at this time it would be premature to speculate as to that value.  
The No-Action Alternative also generates tax revenues on the same three levels as the CIS Facility. 
However, site-specific data does not exist to permit quantifiable estimates of these tax revenues. 
Nonetheless, given the much higher costs of operating multiple ISFSIs at multiple reactor sites, it 
is clear that tax revenues for the No-Action Alternative are much greater than for the CIS Facility.  

9.2.5 Other Costs 

The CIS Facility would not result in any lost tax revenue, decreased recreational value, 
degradations in transportation corridors, or incremental increases in regional productivity. 
9.2.6 Comparison with Other Analyses 

NRC published an analysis of the benefit and cost of a similar ISFSI at Skull Valley (NRC 2001). 
There are many differences between the Skull Valley ISFSI and the CIS Facility, so a direct 
comparison is not possible. For example, the Skull Valley ISFSI was evaluated for a capacity of 
21,000 metric tons and 38,000 metric tons of SNF, while the proposed Holtec CIS Facility is 
evaluated for capacities of 5,000 metric tons and 100,000 metric tons. The Skull Valley EIS 
included a repository opening of 2015 while the analysis in this ER assumes a repository opening 
in 2060. Also, the Skull Valley EIS was performed in 2001 and costs may be different as a result 
of inflation. While a direct comparison is not valid, the general conclusions of the Skull Valley 
EIS do provide insights into the validity of the conclusions presented here. 
NUREG-1714 (NRC 2001, Table 8.2) reports a net benefit of $255 million for a 21,000 metric ton 
facility and a $921 million net benefit for a 38,000 metric ton facility with a repository opening 
date of 2015, both based on a 7% discount rate. This corresponds to a $600 million benefit for a 
5,000 metric ton CIS Facility and -$2.0 billion to $2.8 billion benefit for a 100,000 metric ton CIS 
Facility, also both based on a 7% discount rate. 
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Table 9.2.4: 

 
PROPOSED ACTION CONSTRUCTION COSTS 

 Phase 1 Quantity  
(5,000 metric tons) 

Phase 1-20 Quantity  
(100,000 metric tons) 

Land Acquisition  $1 million $1 million  
Facility Construction $81.7 million $81.7 million 

Site Work $51.2 million $238.5 million 
UMAX construction $89.4 million $1.79 billion 

TOTAL $222.3 million $2.1 billion 
Source: Holtec 2017a. 
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Table 9.2.5: 

 
PROPOSED ACTION OPERATION AND MAINTENANCE COSTS 

 Phase 1 Quantity  
(5,000 metric tons) 

Phase 1-20 Quantity  
(100,000 metric tons) 

Annual Cost $4.5 million $4.5 million 
Source: Holtec 2017a. 
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Table 9.2.6: 

 
PROPOSED ACTION COSTS (TOTAL) 

 Phase 1 Quantity  
(5,000 metric tons) 

Phase 1-20 Quantity  
(100,000 metric tons) 

SNF Transportation1 $260 million $5.2 billion 
Non-discounted Cumulative Costs2  $662.3 million $7.5 billion 

Discounted Cost (3%)3 $586.3 million $7.0 billion 
Discounted Cost (7%)3 $542.3 million $6.5 billion 

Source: Holtec 2017a. 
Note 1: Transportation costs are double for Proposed Action compared to No-Action Alternative, to account for transportation 

as follows: (1) from reactors to the CIS Facility, and (2) from the CIS Facility to a permanent repository. Costs are 
based on an estimate of $26,000 per metric ton of SNF transported and are independent of transportation distance (see 
GAO 2014). 

Note 2:  Construction costs for Phase 1 are not discounted, as these activities would be conducted in the 2020 timeframe. For 
Phase 1, only operation and maintenance costs are discounted. 

Note 3:  Construction costs (site work and UMAX construction) for Phase 2-20 are discounted over a 20 year period to account 
for construction of these phases after Phase 1. Operation and maintenance costs for Phases 1-20 are discounted. 
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CHAPTER 11: GLOSSARY 

 
100-year flood 
Refers to a flood elevation (for a given area) that has a 1% chance of being equaled or exceeded 
each year. The term 100-year flood is synonymous with the 1% annual chance flood. 
 
500-year flood 
Refers to the flood elevation for a given area that has a 0.2% chance of being equaled or exceeded 
each year. This term is synonymous with the 0.2% annual chance flood. 
 
Air pollutant 
Any substance in air which could, if in high enough concentration, harm humans, other animals, 
vegetation, or material. Pollutants may include almost any natural or artificial composition of 
matter capable of being airborne. 
 
Air quality 
A measure of the quantity of pollutants, measured individually, in the air. These levels are often 
compared to regulatory standards. 
 
Air quality standards 
The level of pollutants in the air prescribed by regulations that may not be exceeded during a 
specified time in a defined area. Air quality standards are used to provide a measure of the health-
related and visual characteristics of the air. 
 
Adverse environmental impacts 
Impacts that are determined to be harmful to the environment. 
 
Aesthetics (visual resources) 
The natural and cultural features of the landscape that can be seen and that contribute to the 
public’s appreciative enjoyment of the environment. Visual resource or aesthetic impacts are 
generally defined in terms of a project’s physical characteristics and potential visibility and the 
extent to which the project’s presence would change the perceived visual character and quality of 
the environment in which it would be located. 
 
Air quality 
Assessment of the health-related and visual characteristics of the air, often derived from 
quantitative measurements of the concentrations of specific injurious or contaminating substances. 
Air quality standards are the prescribed levels of substances in the outside air that cannot be 
exceeded during a specific time in a specified area. 
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Alluvium 
Clay, silt, sand, and/or gravel deposits found in a stream channel or in low parts of a stream valley 
that is subject to flooding. Ancient alluvium deposits frequently occur above the elevation of 
present-day streams. 
 
Alpha particle 
A positively charged particle emitted in the radioactive decay of certain nuclides. Made up of two 
protons and two neutrons bound together, it is identical to the nucleus of a helium atom. 
 
Alternative 
Reasonable means, other than the proposed action, by which to achieve the same purpose and 
satisfy the same need as the proposed action. 
 
Ambient Temperature  
The 24 hour average of the local temperature as forecast by the National Weather Service. 
 
Ambient air 
The surrounding atmosphere, usually the outside air, as it exists around people, plants, and 
structures. It is not the air in immediate proximity to emission sources. 
 
Ambient Air Quality Standards 
Standards established on a State or Federal level, that define the limits for airborne concentrations 
of designated “criteria” pollutants (nitrogen dioxide, sulfur dioxide, carbon monoxide, total 
suspended particulates, ozone, and lead), to protect public health with an adequate margin of safety 
(primary standards) and to protect public welfare, including plant and animal life, visibility, and 
materials (secondary standards). 
 
Ancillary or Ancillary Equipment  
Generic name of a device used to carry out "short term” operations. 
 
Aquatic biota 
An organism that lives in, on, or near the water, including fish, macro-invertebrates, zooplankton, 
phytoplankton, macrophytes, and aquatic vegetation. 
 
Aquifer 
An underground layer of permeable, unconsolidated sediments or porous or fractured bedrock that 
yields usable quantities of water to a well or spring. 
 
Area of potential effects 
The geographic area or areas within which an undertaking may directly or indirectly cause 
alterations in the character or use of historic properties, if any such properties exist. The area of 
potential effects is influenced by the scale and nature of an undertaking and may be different for 
different kinds of effects caused by the undertaking 
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Archaeological 
The study of the buildings, graves, tools and other objects which belonged to people who lived in 
the past, in order to learn about their culture and society. 
 
Archaeological Resources Protection Act of 1979 
A statute which requires Federal permitting for excavation or removal of archaeological resources 
from public or Native American lands. 
 
As low as (is) reasonably achievable (ALARA) 
Making every reasonable effort to maintain exposures to ionizing radiation as far below the dose 
limits as practical, consistent with the purpose for which the licensed activity is undertaken, taking 
into account the state of technology, the economics of improvements in relation to state of 
technology, the economics of improvements in relation to benefits to the public health and safety, 
and other societal and socioeconomic considerations, and in relation to utilization of nuclear 
energy and licensed materials in the public interest (see 10 CFR 20.1003). 
 
Atmosphere 
The layer of air surrounding the earth. 
 
Atom 
Smallest unit of an element that is capable of entering into a chemical reaction and displays the 
other properties of the element. 
 
Attainment area 
A region that meets the U.S. Environmental Protection Agency (EPA) National Ambient Air 
Quality Standards (NAAQS) for a criteria pollutant under the Clean Air Act. 
 
Backfill 
Materials, such as salt or a mixture of salt and other materials, used to reduce void volumes in 
storage panels or drifts. 
 
Background radiation 
Radiation from: (1) naturally occurring radioactive materials, as they exist in nature prior to 
removal, transport, or enhancement or processing by man; (2) cosmic and natural terrestrial 
radiation; (3) global fallout as it exists in the environment; (4) consumer products containing 
nominal amounts of radioactive material or emitting nominal levels of radiation; and (5) radon and 
its progeny in concentrations or levels existing in buildings or the environment that have not been 
elevated as a result of current or past human activities. 
 
Baseline 
A quantitative expression of conditions, costs, schedule, or technical progress to serve as a base or 
standard for measurement during the performance of an effort; the established plan against which 
the status of resources and the progress of a project can be measured. 
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Basin 
A topographic or structurally low area compared to the immediately adjacent areas. 
 
Berm 
An earthen embankment; a long artificial mound of stone or earth similar to a dike or levee. 
 
Best Management Practices (BMP) 
Structural, nonstructural, and managerial techniques recognized to be the most effective and 
practical means to reduce surface water and groundwater contamination while still allowing the 
productive use of resources. 
 
Biota 
The flora and fauna of an area. 
 
Biotic community 
A group of organisms living and interacting within the same habitat. 
 
Bounding 
That which represents the maximum reasonably foreseeable event or impact. All other reasonably 
foreseeable events or impacts would have fewer and/or less severe environmental consequences. 
 
Caliche 
Calcium carbonate (CaCO3) deposited in the soils of arid or semiarid regions. 
 
Cancer 
Any malignant new growth of abnormal cells or tissue. 
 
Canister 
All-welded vessel containing used fuel that has been qualified to serve as a confinement boundary 
under the rules of 10 CFR 72. 
 
Carbon monoxide 
An odorless, colorless, poisonous gas produced by incomplete burning of carbon in fuels. 
Exposure to carbon monoxide reduces the delivery of oxygen to the body's organs and tissues. 
Elevated levels can cause impairment of visual perception, manual dexterity, learning ability, and 
performance of complex tasks. 
 
Carcinogen 
An agent capable of producing or inducing cancer. 
 
Cask 
A heavily shielded container used for the dry storage or shipment (or both) of radioactive materials 
such as spent nuclear fuel (spent fuel) or other high-level radioactive waste. Casks are often made 
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from lead, concrete, or steel. Casks must meet regulatory requirements and are not intended for 
long-term disposal in a repository. 
 
Cavity Enclosure re Container (CEC) 
A thick walled cylindrical steel  weldment that defines the storage cavity for the MPCs. 
 
Cenozoic 
An era of geologic time, from the beginning of the Tertiary period to the present; considered to 
have begun about 65 million years ago. 
 
Census tract 
An area usually containing between 2,500 and 8,000 persons that is used for organizing and 
monitoring census data. The geographic dimensions of census tracts vary widely, depending on 
population density. Census tracts do not cross county borders. 
 
CISF 
The consolidated interim storage facility envisaged to be built and operated by Holtec in 
Southeastern New Mexico. 
 
Clean Air Act 
A Federal law that requires the EPA to set and enforce air pollutant emissions standards for 
stationary sources and motor vehicles. 
 
Climatology 
The science devoted to the study of the conditions of the natural environment (rainfall, daylight, 
temperature, humidity, air movement) prevailing in specific regions of the earth. 
 
Climate change (Global climate change) 
Changes in the Earth’s surface temperature thought to be caused by the greenhouse effect and 
responsible for changes in global climate patterns. The greenhouse effect is the trapping and 
buildup of heat in the atmosphere (troposphere) near the Earth’s surface. Some of the heat flowing 
back toward space from the Earth’s surface is absorbed by water vapor, carbon dioxide, ozone, 
and certain other gases in the atmosphere and then reradiated back toward the Earth’s surface. 
 
Closure Lid 
The M ETCON lid that is installed on the MPC storage cavity to provide physical and shielding 
protection to the stored MPC. 
 
Code of Federal Regulations (CFR) 
The codification of the general and permanent rules published in the Federal Register by the 
executive departments and agencies of the Federal government. It is divided into 50 titles that 
represent broad areas subject to Federal regulation. Each volume of the CFR is updated once each 
calendar year and is issued on a quarterly basis. 
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Committed dose equivalent 
The predicted dose equivalent to a tissue or organ over a 50-year period after an intake of a 
radionuclide into the body. It does not include dose contributions from radiation sources external 
to the body. Committed dose equivalent is expressed in units of rem (or sievert) (1 rem = 0.01 
sievert). 
 
Committed effective dose equivalent 
The sum of the committed dose equivalents to various organs or tissues in the body from 
radioactive material taken into the body, each multiplied by the tissue-specific weighting factor. 
Committed effective dose equivalent is expressed in units of rem (or sievert). 
 
Concentration 
The amount of a substance contained in a unit quantity (mass or volume) of a sample. 
 
Confined aquifer 
An aquifer bounded above and below by impermeable beds, or by beds of distinctively lower 
permeability than that of the aquifer itself, allowing the groundwater to be under pressure; an 
aquifer containing confined water. 
 
Confinement 
The ability of a storage system to retain radioactive material, including gases and particulates,  
within the system. 
 
Confinement Boundary 
The  outline  formed  by  the  sealed,  cylindrical  enclosure  of the Multi-Purpose Canister (M 
PC) shell welded to a solid baseplate,  a  l id  welded  around  the  top circumference  of the  
shell  wall,  the  port  cover  plates  welded  to the  lid,  and  the  closure  ring welded to the 
lid and MPC shell providing the redundant sealing. 
 
Consolidated storage 
A spent fuel storage facility designed to store spent fuel produced from multiple nuclear power 
plants. 
 
Controlled Area 
Area immediately surrounding an ISFSI for which the owner/user exercises authority over its use 
and within which operations are performed. 
 
Continued storage 
The time period during which spent fuel is stored after the end of the licensed life for operations 
of a nuclear reactor and prior to disposal in a permanent repository. 
 
Corrective action 
Measures taken to rectify conditions adverse to quality, safety, or compliance with NRC 
requirements. 
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Conservative 
When used with predictions or estimates, leaning on the side of pessimism. A conservative 
estimate is one in which the uncertain inputs are used in the way that provides a reasonable upper 
limit of the estimate of an impact. 
 
Consumptive use 
Water use where the water is withdrawn from the source and not returned. 
 
Containment 
Retention of a material or substance within prescribed boundaries. 
 
Contamination 
The presence of excess radioactive material from an activity in or on a material or property. 
 
 
Cooling water 
Water circulated through a nuclear reactor or processing plant to remove heat. 
 
Cosmogenic 
Produced by the action of rays that come from outer space. 
 
Cost-benefit analysis 
A formal quantitative procedure comparing costs and benefits of a proposed project. 
 
Council on Environmental Quality (CEQ) 
Established by the National Environmental Policy Act (NEPA). Council on Environmental Quality 
regulations (40 CFR Parts 1500-1508) describe the process of implementing NEPA, including 
preparation of environmental assessments and environmental impact statements, and the timing 
and extent of public participation. As an independent regulatory body, the NRC’s policy is to take 
account of the regulations of the Council on Environmental Quality published November 29, 1978 
(43 FR 55978-56007) voluntary, to the extent applicable.  
 
Criteria pollutants 
Six pollutants (ozone, carbon monoxide, total suspended particulates, sulfur dioxide, lead, and 
nitrogen oxide) known to be hazardous to human health and for which the U.S. Environmental 
Protection Agency sets National Ambient Air Quality Standards under the Clean Air Act. 
 
Critical habitat 
Specific geographic areas, whether occupied by a listed species or not, that are essential for its 
conservation and that have been formally designated by rule published in the Federal Register. 
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Criticality 
The normal operating condition of a reactor, in which nuclear fuel sustains a fission chain reaction. 
A reactor achieves criticality when each fission event releases a sufficient number of neutrons to 
sustain an ongoing series of reactions. Nuclear fuel that is in storage or being handled is required 
to avoid criticality, or remain “subcritical.” 
 
Cultural resource (historic resource) 
The remains of past human activity and include prehistoric era and historic era archaeological sites, 
historic districts, buildings, or objects with an associated historical, cultural, archaeological, 
architectural, community, or aesthetic value. Historic and cultural resources also include 
traditional cultural properties that are important to a living community of people for maintaining 
their culture. 
 
Cumulative impacts 
Cumulative impacts are those impacts on the environment that result 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. 
Cumulative impacts can result from individually minor but collectively significant actions taking 
place over a period of time. 
 
Day-night Average Sound Level (LDN) 
A sound level that represents the average sound level during daytime hours and nighttime hours, 
with the nighttime hours having a 10 dB increase to represent the higher sensitivity of humans at 
those hours. 
 
Decibel (dB) 
A standard unit for measuring sound-pressure levels based on a reference sound pressure of 0.0002 
dyne per square centimeter. This is the smallest sound a human can hear. In general, a sound 
doubles in loudness with every increase of slightly more than 3 decibels. 
 
Decibel, A-weighted (dBA) 
A number representing the sound level which is frequency weighted according to a prescribed 
frequency response established by the American National Standards Institute and accounts for the 
response of the human ear. 
 
Decommissioning 
The process of safely closing a nuclear power plant (or other facility where nuclear materials are 
handled) to retire it from service after its useful life has ended. This process primarily involves 
decontaminating the facility to reduce residual radioactivity and then releasing the property for 
unrestricted use (see 10 CFR 20.1003) or (under certain conditions) restricted use. This often 
includes dismantling the facility or dedicating it to other purposes. Decommissioning begins after 
the nuclear fuel, coolant, and radioactive waste are removed from the reactor. 
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Decontamination 
The reduction or removal of contaminating radioactive material from a structure, area, object, or 
person. Decontamination may be accomplished by (1) treating the surface to remove or decrease 
the contamination, (2) letting the material stand so that the radioactivity is decreased as a result of 
natural radioactive decay, or (3) covering the contamination to shield or attenuate the radiation 
emitted 
 
Delaware Basin 
An area in southeastern New Mexico and the adjacent parts of Texas where the Permian sea 
deposited a large thickness of evaporites some 220 to 280 million years ago. It is partially 
surrounded by the Capitan Reef. 
 
Department of Energy (DOE) 
The DOE is a cabinet-level agency that has both important energy- and national security-related 
missions. The DOE carries out policies ranging from nuclear power to fossil fuels to alternative 
energy sources. 
 
Depleted uranium 
Uranium having a percentage of uranium-235 smaller than the 0.7 percent found in natural 
uranium. It is obtained from spent (used) fuel elements or as byproduct tails, or residues, from 
uranium isotope separation. 
 
 
Deposition 
Material that is deposited; a deposit or sediment. The laying, placing, or throwing down of any 
material. 
 
Design life 
The design life of components or systems generally refers to the estimated minimum period of 
time that the component or system is expected to perform within specifications before the effects 
of aging result in performance deterioration or a requirement to replace the component or system. 
 
Design basis events 
Conditions of normal operation, design basis accidents, external events, and natural phenomena, 
for which the plant must be designed to ensure the capability to prevent or mitigate the 
consequences of accidents that could result in potential offsite exposures. 
 
Design basis accident 
A postulated accident that a nuclear facility must be designed and built to withstand without loss 
to the systems, structures, and components necessary to ensure public health and safety. 
 
Direct jobs 
The number of workers required at a site to implement an alternative. 
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Disposal 
The act of placing unwanted materials in an area with the intent of not recovering in the future. 
 
Dose 
A general term which may be used to refer to the amount of energy absorbed by an object or person 
per unit mass. Known as the “absorbed dose,” this reflects the amount of energy that ionizing 
radiation sources deposit in materials through which they pass, and is measured in units of 
radiation-absorbed dose (rad). The related international system unit is the gray (Gy), where 1 Gy 
is equivalent to 100 rad. See also, total effective dose equivalent (TEDE), committed effective 
dose equivalent (CEDE), and deep dose equivalent. 
 
Dose conversion factor 
A numerical factor used in converting radionuclide intake (curies) in the body to the resultant dose 
equivalence (rem or person-rem). 
 
Dose equivalent 
The product of the absorbed dose in tissue, quality factor, and all other modifying factors at the 
location of interest. The units of dose equivalent are the rem and Sievert (Sv). 
 
Dosimetry 
The theory and application of the principles and techniques involved in the measurement and 
recording of radiation doses. Its practical aspect is concerned with the use of various types of 
radiation instruments with which measurements are made (i.e., film badge, thermoluminescent 
dosimeter, and Geiger counter). 
 
Dry cask storage 
A method for storing spent fuel in special containers known as casks. After fuel has been cooled 
in a spent fuel pool for at least 1 year, dry cask storage allows approximately one to six dozen 
spent fuel assemblies to be sealed in casks and surrounded by inert gas. 
 
Ecology 
The science dealing with the relationship of all living things with each other and with the 
environment. 
 
Ecological 
Of or pertaining to the environment as it relates to living organisms. 
 
Economic 
A distinctive part of the economy of a geographic region defined by a sector standard industrial 
classification scheme. One such scheme defines “major” sectors and divides them intosubsectors; 
for example, the major sector “trade” contains the subsectors “wholesale trade” and “retail trade.” 
Another classification scheme specifies “primary” and “secondary” sectors; the criterion for 
including a sector in the primary classification is that its level of activity is generally not controlled 
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by the level of economic activity in the region; a primary industry, in other words, produces goods 
and services for export from the region. 
 
Effects 
Include: (i) direct effect, which are caused by the action and occur at the same time and place; (ii) 
indirect effects caused by the action and are later in time or farther removed in distance, but still 
reasonably foreseeable; and (iii) cumulative effects caused by the aggregate effects of past, present, 
and reasonably foreseeable future actions. Effects and impacts as used in thi document are 
synonymous. 
 
Effective dose equivalent 
The sum of the products of the dose equivalent received by specified organs or tissues of the body 
and a tissue-specific weighting factor. The effective dose equivalent is expressed in units of rem 
(or sievert). 
 
Effluent 
A discharge of gas or liquid into the environment, partially or completely treated or in its natural 
state. This term typically refers to wastes discharged into surface waters. 
 
Element 
One of the known chemical substances that cannot be divided into simpler substances by chemical 
means. 
 
Emission 
Gases, particles, or liquids released into the atmosphere from smokestacks, other vents, and surface 
areas of commercial or industrial facilities. 
 
Emission standards 
Legally enforceable limits on the quantities and/or kinds of air contaminants that can be emitted 
into the atmosphere. 
 
Endangered species 
Animal or plant species in danger of extinction throughout all or a significant portion of its range. 
 
Endangered Species Act of 1973 (ESA) 
Requires consultation with the FWS and/or the NMFS to determine whether endangered or 
threatened species or their habitats will be affected by a proposed activity and what, if any, 
mitigation measures are needed to address the impacts. 
 
Energy 
The capacity for doing work. 
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Environment 
The sum of all external conditions and influences affecting the life development and, ultimately, 
the survival of an organism. 
 
Environmental impact statement (EIS) 
A document required of Federal agencies by NEPA for major proposals or legislation that will or 
could significantly affect the environment. The primary purpose of an EIS is to serve as an action-
forcing device to ensure that the policies and goals defined in the Act are infused into the ongoing 
programs and actions of the Federal government. An EIS provides full and fair discussions of 
significant environmental impacts and shall inform decision-makers and the public of the 
reasonable alternatives which would avoid or minimize adverse impacts or enhance the quality of 
the human environment. The EIS should be used by Federal officials in conjunction with other 
relevant material to plan actions and make decisions. 
 
Environmental justice 
The fair treatment of people of all races, cultures, incomes, and educational levels with respect to 
the development, implementation, and enforcement of environmental laws, regulations, and 
policies. Fair treatment implies that no population of people should be forced to shoulder a 
disproportionate share of the negative environmental impacts of pollution or environmental 
hazards due to a lack of political or economic strength. 
 
Environmental monitoring 
The act of measuring, either continuously or periodically, some quantity of interest, such as 
radioactive material in the air. 
 
Environmental Protection Agency (EPA) 
A Federal agency, created for the purpose of promoting human health by protecting the nation’s 
air, water, and soil from harmful pollution by enforcing environmental regulations based on laws 
passed by Congress. The agency performs environmental assessments, conducts research, and 
provides education. It has the responsibility of maintaining and enforcing national standards under 
a variety of environmental laws (e.g., Clean Air Act), in consultation with State, Tribal, and local 
governments. It delegates some permitting, monitoring, and enforcement responsibility to States 
and Native American Tribes. EPA enforcement powers include fines, sanctions, and other 
measures. The agency also works with industries and all levels of government in a wide variety of 
voluntary pollution prevention programs and energy conservation efforts. 
 
EPA Air Quality Designations 

 Attainment: An EPA air quality designation for any area that meets the national primary 
or secondary ambient air quality standard for the pollutant. 

 Nonattainment: An EPA air quality designation for any area that does not meet (or that 
contributes to ambient air quality in a nearby area that does not meet) the national primary 
or secondary ambient air quality standard for the pollutant. 
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 Unclassifiable: Any area that cannot be classified on the basis of available information as 
meeting or not meeting the national primary or secondary ambient air quality standard for 
the pollutant. 

 
Environmental Report (ER) 
Environmental Report required as part of an environmental assessment, which identifies, describes 
and evaluates the likely significant effects on the environment of implementing a plan or program. 
 
Erosion 
Removal and transport of materials by wind, ice, or water on the earth’s surface. 
 
Exposure 
Measure of the ionization produced in air by X or gamma radiation. It is the sum of the electrical 
charges on all ions of one sign produced in air when all electrons liberated by photons in a volume 
element of air are completely stopped in air, divided by the mass of the air in the volume element. 
 
Exposure limit 
The level of exposure to a hazardous chemical (set by law or a standard) at which or below which 
adverse human health effects are not expected to occur: 
 
Exposure pathways 
A route or sequence of processes by which a radioactive or hazardous material may move through 
the environment to humans or other organisms. Each exposure pathway includes a source or 
release from a source, an exposure point, and an exposure route. 
 
Fault 
A fracture or a zone of fractures along which there has been displacement parallel to the fracture. 
 
Fish and Wildlife Service (FWS) 
A Federal agency within the U.S. Department of the Interior responsible for the management of 
fish, wildlife, and natural habitats. The FWS's major responsibilities are for migratory birds, 
endangered species, certain marine mammals, and freshwater and anadromous fish. 
 
Flood 
An event in which a river, lake, ocean, or other water feature to rise above normal limits. 
Floodplain 
The lowland and relatively flat areas adjoining creeks, rivers, lakes, and coastal waters. This 
includes, at a minimum, that area subject to a 1 percent or greater chance of flooding in any given 
year. The base floodplain shall be used to designate the 100-yr floodplain (1-percent chance 
floodplain). 
 
Fuel cycle 
The series of steps involved in supplying fuel for nuclear power reactors. It can include mining, 
milling, isotopic enrichment, fabrication of fuel elements, use in a reactor, chemical reprocessing 
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to recover the fissionable material remaining in the spent fuel, re-enrichment of the fuel material, 
refabrication into new fuel elements, and waste disposal. 
 
Fugitive dust 
Particulate air pollution released to the ambient air from ground-disturbing activities related to 
construction, manufacturing, or transportation (i.e., the discharges are not released through a 
confined stream such as a stack, chimney, vent, or other functionally equivalent opening). Specific 
activities that generate fugitive dust include, but are not limited to, land-clearing operations, travel 
of vehicles on disturbed land or unpaved access roads, or onsite roads. 
 
Gamma 
Short-wavelength electromagnetic radiation (high-energy photons) emitted In the radioactive 
decay of certain nuclides. Gammas are the same as gamma rays or gamma waves. 
 
Geologic 
Of or related to a natural process acting as a dynamic physical force on the Earth (faulting, erosion, 
mountain building resulting in rock formations, etc.). 
 
Geologic repository 
An excavated, underground facility that is designed, constructed, and operated for safe and secure 
permanent disposal of high-level radioactive waste. A geologic repository uses an engineered 
barrier system and a portion of the site's natural geology, hydrology, and geochemical systems to 
isolate the radioactivity of the waste. 
 
Geology 
The science that deals with the earth; the materials, processes, environments, and history of the 
planet, especially the lithosphere, including the rocks, their formation, and structure. 
 
Greater-than-class-C waste (GTCC) 
GTCC waste means low-level radioactive waste that exceeds the concentration limits of 
radionuclides established for Class C wastes in 10 CFR 61.55.  
 
Greenhouse gases 
Gases that trap heat in the atmosphere. The most common greenhouse gases are carbon dioxide, 
methane, nitrous oxide, and fluorinated gases. Greenhouse gases contribute to global climate 
change. 
 
Groundwater 
The water found beneath the Earth’s surface, usually in porous rock formations (aquifers) or in a 
zone of saturation, which may supply wells and springs, as well as base flow to major streams and 
rivers. Generally, it refers to all water contained in the ground. 
 
Habitat 
Area in which a plant or animal lives and reproduces. 
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Hazardous material 
A substance or material in a quantity and form which may pose an unreasonable risk to health and 
safety or property when transported in commerce. 
 
Hazardous waste 
According to the Resource Conservation and Recovery Act, a waste that, because of its 
characteristics, may (1) cause or significantly contribute to an increase in mortality or an increase 
in serious irreversible illness, or (2) pose a substantial hazard to human health or the environment 
when improperly treated, stored, transported, disposed of, or otherwise managed. Hazardous 
wastes possess at least one of the following characteristics: ignitability, corrosivity, reactivity, or 
toxicity. Hazardous waste is nonradioactive. 
 
Herbaceous 
Non-woody vegetation. 
 
Herbicide 
A chemical agent (often synthetic) capable of killing or causing damage to certain plants (usually 
weeds) without significant disruption of other plants. 
 
HI-STAR System 
A Holtec-designed transportation and storage system consisting of an MPC sealed within the HI-
STAR storage/transportation Overpack. 
 
Historic Resources 
The sites, districts, structures, and objects associated with historic events, persons, or social or 
historic movements. 
 
Historic property 
Any prehistoric or historic district, site, building, structure, or object included in, or eligible for 
inclusion in, the National Register of Historic Places maintained by the Secretary of the Interior. 
This term includes artifacts, records, and remains that are related to and located within such 
properties. The term includes properties of traditional religious and cultural importance to an 
American Indian tribe or Native Hawaiian organization and that meet the National Register criteria 
[36 CFR 800.16(l)]. 
 
HI-STORM VVM 
The module that receives and contains the sealed multi-purpose canisters containing spent nuclear 
fuel for long term storage. It provides the gamma and neutron shielding, ventilation passages, 
missile protection, and protection against natural phenomena and accidents for the loaded MPC. 
 
HI-STORM UMAX 
The system consisting of loaded canisters (MPCs) stored in VVMs. 
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HI-TRAC 
A generic term for the transfer cask used to house the MPC during loading, unloading, and onsite 
transfer operations to a HI-STAR storage/transportation overpack. The HI-TRAC transfer cask is 
required for shielding and protection of the SNF during loading and closure of the MPC. 
 
High-level radioactive waste (HLW) 
The highly radioactive materials produced as byproducts of fuel reprocessing or of the reactions 
that occur inside nuclear reactors. HLW includes the following: 
 

 irradiated spent fuel discharged from commercial nuclear power reactors, 
 the highly radioactive liquid and solid materials resulting from the reprocessing of spent 

fuel, which contain fission products in concentration (this includes some reprocessed HLW 
from defense activities and a small quantity of reprocessed commercial HLW), and 

 other highly radioactive materials that the Commission may determine require permanent 
isolation. 

 
Hydrology 
The study of water that considers its occurrence, properties distribution, circulation, and transport 
and includes groundwater, surface water, and rainfall. 
 
Impacts 
An assessment of the meaning of changes in all attributes being studies for a given resource. An 
aggregation of all of the adverse effects, usually measured using a qualitative and nominally 
subjective technique. 
 
Independent Spent Fuel Storage Installation (ISFSI) is a facility for the interim storage of SNF 
in accordance with 10 CFR 72. The CISF would constitute an ISFSI. 
 
Indirect effects 
Those effects that would not directly destroy the physical integrity of a significant cultural 
resource, but would either adversely affect an element or elements that contribute to the 
significance of the resource or would increase the risk of destruction by outside action. 
 
Indirect jobs 
Jobs generated or lost in related industries within a regional economic area as a result of a change 
in direct employment. 
 
Ingestion 
To take in by mouth. Material that is ingested enters the digestive system. 
 
Inhalation 
To take in by breathing. Material that is inhaled enters the lungs. 
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Ionizing radiation 
Radiation capable of displacing electrons from atoms or molecules to produce ions. 
 
Interim Storage 
An autonomous monitored canister storage facility from which the stored canister can be retrieved, 
if necessary. 
 
ISFSI Pad means the reinforced concrete pad that provides the support surface for the cask 
handling device. 
 
Isotope 
Two or more forms (or atomic configurations) of a given element that have identical atomic 
numbers (the same number of protons in their nuclei) and the same or very similar chemical 
properties but different atomic masses (different numbers of neutrons in their nuclei) and distinct 
physical properties. Thus, carbon-12, carbon-13, and carbon-14 are isotopes of the element carbon, 
and the numbers denote the approximate atomic masses. Among their distinct physical properties, 
some isotopes (known as radioisotopes) are radioactive because their nuclei emit radiation as they 
strive toward a more stable nuclear configuration. For example, carbon-12 and carbon-13 are 
stable, but carbon-14 is unstable and radioactive. 
 
Karst 
A topography characterized by sinkholes, caves, and disappearing streams formed by dissolution 
in limestone, dolomite, and evaporite bedrock. 
 
Land Use 
The way land is developed and used in terms ofthe kinds of anthropogenic activities that occur 
(e.g., agriculture, residential areas, industrial areas). 
 
Licensee 
A company, organization, institution, or other entity to which the NRC or an Agreement State has 
granted a general license or specific license to construct or operate a nuclear facility, or to receive, 
possess, use, transfer, or dispose of source material, byproduct material, or special nuclear 
material. 
 
License Life 
The duration for which the system is authorized by virtue of its certification by the U.S. NRC. 
 
Loam 
A rich, friable soil containing a relatively equal mixture of sand and silt and a somewhat smaller 
proportion of clay. 
Low-income population 
A population where 25 percent or more of the population is identified as living in poverty. 
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Low-level mixed waste 
Low-level waste that also contains hazardous chemical components regulated under the Resource 
Conservation and Recovery Act. 
 
Low-level waste (LLW) 
A general term for a wide range of items that have become contaminated with radioactive material 
or have become radioactive through exposure to neutron radiation. The radioactivity in these 
wastes can range from just above natural background levels to much higher levels, such as seen in 
parts from inside the reactor vessel in a nuclear power reactor. 
 
Magnitude (earthquake) 
A measure of the total energy released by an earthquake. It is commonly measured in numerical 
units on the Richter scale. Each unit, e.g. 7, is different from an adjacent unit by a factor of 30. 
 
Maximally exposed individual (MEI) 
A hypothetical person who—because of proximity, activities, or living habits—could receive the 
highest possible dose of radiation or of a hazardous chemical from a given event or process. 
 
Meteorology 
The science dealing with the atmosphere and its phenomena, especially as relating to weather. 
 
Minority 
The term minority is defined by the U.S. Census Bureau to include the five racial categories of 
black/African American, American Indian or Alaska Native, Asian, Native Hawaiian or other 
Pacific Islander, some other race, and two or more races. NUREG-1748 defines minority 
populations to include individual of Hispanic or Latino origin. 
 
Mitigation 
A series of actions implemented to ensure that projected impacts will result in no net loss of habitat 
value or wildlife populations. The purpose of mitigative actions is to avoid, minimize, rectify, or 
compensate for any adverse environmental impact. 
 
Mixed oxide fuel (MOX) 
A type of nuclear reactor fuel (often called "MOX") that contains plutonium oxide mixed with 
either natural or depleted uranium oxide, in ceramic pellet form. Using plutonium reduces the 
amount of highly enriched uranium needed to produce a controlled reaction in commercial 
lightwater reactors. 
 
Mixed waste 
A type of waste that contains both hazardous and radioactive source, special nuclear, or byproduct 
material as defined by the Atomic Energy Act of 1954. 
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Mixing height 
The height above the earth’s surface through which relatively strong vertical mixing of the 
atmosphere occurs. 
 
Model 
A simplified representation of an object or natural phenomenon. The model can be in many 
possible forms: a set of equations or a physical, miniature version of an object or system 
constructed to allow estimates of the behavior of the actual object or phenomenon when the values 
of certain variables are changed. Important environmental models include those estimating the 
transport, dispersion, and fate of chemicals in the environment. 
 
Monitoring 
Periodic or continuous processes and activities necessary to assess the status of the environment 
that is typically part of a structured program required or approved by a regulatory agency 
responsible for protection of human health and safety and the environment. 
 
Multi-Purpose Canister (MPC) 
The sealed canister consisting of a fuel basket for SNF storage. 
 
Municipal solid waste 
Residential solid waste and some nonhazardous commercial, institutional, and industrial wastes. 
 
National Ambient Air Quality Standards (NAAQS) 
Air quality standards established by the Clean Air Act, as amended. The primary NAAQS specify 
maximum outdoor air concentrations of criteria pollutants that would protect the public health 
within an adequate margin of safety. The secondary NAAQS specify maximum concentrations 
that would protect the public welfare from any known or anticipated adverse effects of a pollutant. 
 
National Environmental Policy Act (NEPA) of 1969 
A federal law constituting the basic national charter for protection of the environment. The act 
calls for the preparation of an environmental impact statement (EIS) for every major federal action 
that may significantly affect the quality of the human or natural environment. The main purpose 
is to ensure that environmental information is provided to decision makers so that their actions are 
based on an understanding of the potential environmental and socioeconomic consequences of a 
proposed action and the reasonable alternatives. 
 
National Historical Preservation Act of 1966 (NHPA) 
Section 106 of the NHPA addresses the impacts of Federal undertakings on historic properties. 
Undertakings are defined in the NHPA as any project or activity that is funded or under the direct 
jurisdiction of a Federal agency, or any project or activity that requires a Federal permit, license, 
or approval. 
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National Pollutant Discharge Elimination System (NPDES) 
Federal permitting system required for any discharges to waters of the United States regulated 
through the Clean Water Act, as amended. 
 
National Register of Historic Places 
A list maintained by the National Park Service of architectural, historic, archaeological, and 
cultural sites of local, state, or national importance. 
 
Natural phenomena 
Events that occur in nature such as earthquakes, tornadoes, hurricanes, floods, and tsunamis. 
 
Natural Resources Conservation Service 
An organization within the U.S. Department of Agriculture aimed at helping America’s private 
land owners and managers conserve their soil, water, and other natural resources. 
 
No-Action alternative 
In general, the No-Action Alternative of an EIS assumes that the proposed action would not take 
place; the resulting environmental impacts from taking no action would be compared with the 
impacts of permitting the proposed action or an alternative action.  
 
Nonradioactive nonhazardous waste 
Waste that is neither radioactive nor hazardous and typically deposited in a landfill.  
 
Normal operations 
Conditions during which facilities and processes operate as expected or designed. In general, 
normal operations include the occurrence of some infrequent events that, although not considered 
routine, are not classified as accidents 
 
NOx 
Oxides of nitrogen, primarily nitrogen oxide and nitrogen dioxide. These are produced primarily 
by combustion of fossil fuels, and can constitute an air pollution problem. 
 
Nuclear fuel 
Fissionable material that has been enriched to a composition that will support a self-sustaining 
fission chain reaction when used to fuel a nuclear reactor, thereby producing energy (usually in 
the form of heat or useful radiation) for use in other processes. 
 
Nuclear power plant 
A facility that uses a nuclear reactor to generate electricity. 
 
Nuclear reactor 
A device in which nuclear fission may be sustained and controlled in a self-supporting nuclear 
reaction. There are many types of reactors, but all incorporate certain features, including 
fissionable material or fuel, a moderating material (unless the reactor is operated on fast neutrons), 
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a reflector to conserve escaping neutrons, provisions of removal of heat, measuring and controlling 
instruments, and protective devices. The reactor is the principal component of a nuclear power 
plant. 
 
Nuclear Regulatory Commission (NRC) 
The NRC is an independent agency of the United States government tasked with protecting public 
health and safety related to nuclear energy. 
 
Nuclear waste 
A subset of radioactive waste that includes unusable byproducts produced during the various stages 
of the nuclear fuel cycle, including recovery (or extraction), conversion, and enrichment of 
uranium; fuel fabrication; and use of the fuel in nuclear reactors. Specifically, these stages produce 
a variety of nuclear waste materials, including uranium mill tailings, depleted uranium, and spent 
(depleted) fuel, all of which are regulated by the NRC. By contrast, "radioactive waste" is a broader 
term, which includes all wastes that contain radioactivity, regardless of how they are produced. 
 
Nuclide 
A species of atom, characterized by its number of protons, number of neutrons, and energy state. 
 
Occupational dose 
The dose received by an individual in the course of employment in which the individual’s assigned 
duties involves exposure to radiation or to radioactive material. Occupational dose is restricted by 
NRC regulations under 10 CFR Part 20, Subpart C. 
 
Occupational Safety and Health Administration (OSHA) 
A Federal agency in the Department of Labor whose mission is to prevent work-related injuries, 
illnesses, and deaths. Congress created OSHA under the Occupational Safety and Health Act on 
December 29, 1970.  
 
Off-site 
Area outside the property boundary (or outside the fence line) of a facility. 
 
Onsite 
Area inside the property boundary (or inside the fence line) of a facility. 
 
Outfall 
The place where effluent is discharged into receiving waters. 
 
Oxide 
A compound consisting of an element combined with oxygen. 
 
Ozone 
A molecule of oxygen in which three oxygen atoms are chemically attached to each other. 
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Package 
In the regulations governing the transportation of radioactive materials, the packaging together 
with its radioactive contents as presented for transport. 
 
Packaging 
A shipping container without its contents. 
 
Paleocene 
Noting or pertaining to an epoch of the Tertiary period, from 65 to 55 million years ago, and 
characterized by a proliferation of mammals. 
 
Particulate matter 
Materials such as dust, dirt, soot, smoke, and liquid droplets that are emitted into the air by sources 
such as factories, power plants, cars, construction activity, fires, and natural windblown dust. 
Exposure to high concentrations of particulate matter can affect breathing, aggravate existing 
respiratory and cardiovascular disease, alter the body's defense systems against foreign materials, 
damage lung tissue, and cause premature death. 
 
Peak ground acceleration 
The maximum acceleration experienced by the particle on the ground during the course of the 
earthquake motion. 
 
Permeability 
The capability of a soil or rock to transmit a fluid. 
 
Perennial 
A feature that contains water year round during a year of normal rainfall, with the aquatic bed 
located below the water table for most of the year. A perennial stream exhibits the typical 
biological, hydrological, and physical characteristics commonly associated with the continuous 
conveyance of water. 
 
Person-rem 
A measure of the radiation dose to a given population; the sum of the individual radiation doses 
received by that population. 
 
Physiochemical 
Being physical and chemical. Of or relating to chemistry that deals with the physiochemical 
properties of substances. 
 
Physiographic 
Geographic regions based on geologic setting. 
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Pleistocene 
Noting or pertaining to the epoch forming the earlier half of the Quaternary period, beginning 
about 1.75 million years ago and ending 11,500 years ago, characterized by widespread glacial ice 
and the advent of modern humans. 
 
Plume 
The elongated pattern of contaminated air or water originating at a point source, such as a 
smokestack or a hazardous waste disposal site. 
 
PM10 
Particulate matter with a 10-micron or less aerodynamic diameter. PM10 includes PM2.5. 
 
PM2.5 
Particulate matter with aerodynamic diameter of 2.5 μm or less. Since it is very small, PM2.5 is 
important because it can be inhaled deep into the lungs. 
 
Point source 
A source of effluents that is small enough in dimensions that it can be treated as if it were a point. 
The converse is a diffuse source. A point source can be either a continuous source or a source that 
emits effluents only in puffs or for a short time. 
 
Pollutant 
Any material entering the environment that has undesired effects. 
 
Pollution 
The addition of an undesirable agent to the environment in excess of the rate at which natural 
processes can degrade, assimilate, or disperse it. 
 
Pollution prevention 
The use of any process, practice, or product that reduces or eliminates the generation and release 
of pollutants, hazardous substances, contaminants, and wastes, including those that protect natural 
resources through conservation or more efficient utilization. 
 
Population dose 
The sum of the radiation doses received by the individual members of a population. 
 
Porosity 
Percentage of void space in a material. 
 
Potable water 
Water that is safe for human consumption. 
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Precambrian 
All geologic time and its corresponding rocks before the beginning of the Paleozoic era, equal to 
about 90% of geologic time. The Precambrian ended 570 million years ago, during which the 
Earth’s crust formed and life first appeared in the seas. 
 
Prehistoric 
Predating written history, in North America, also predating contact with Europeans. 
 
Private Fuel Storage Facility (PFSF) 
A previous proposed away-from-reactor ISFSI on the Reservation of the Skull Valley Band of 
Goshute Indians in Tooele County, Utah. The NRC analyzed the environmental impacts of 
constructing and operating the PFSF in NUREG-1714. 
 
Probability weighted consequence 
A measure of the severity of an environmental impact or accident that accounts for both the 
likelihood that the event occurs and the consequences if the event does occur. Where both the 
likelihood and consequences (e.g., cumulative dose, cost to the local economy, or area of land 
contamination) can be quantified, it is the product of these two factors. 
 
Proposed action 
Action under consideration. 
 
Quaternary 
Noting or pertaining to the present period of Earth’s history, forming the latter part of the Cenozoic 
era, originating about 2 million years ago and including the Recent and Pleistocene epochs. 
 
Rad 
The special unit for radiation absorbed dose, which is the amount of energy from any type of 
ionizing radiation air). A dose of one rad means the absorption of 100 ergs (a small but measurable 
amount of energy) per gram of absorbing tissue (100 rad = 1 gray). 
 
Radiation 
Ionizing radiation; e.g., alpha particles, beta particles, gamma rays, X-rays, neutrons, protons, and 
other particles capable of producing ion pairs in matter. As used in this document, radiation does 
not include nonionizing radiation. 
 
Radiation standards 
Exposure standards, permissible concentrations, rules for safe handling, regulations for 
transportation, regulations for industrial control of radiation, and control of radioactive material 
by legislative means. 
 
Radioactivity 
The property possessed by some elements (e.g., uranium) of spontaneously emitting energy in the 
form of radiation as a result of the decay (or disintegration) of an unstable atom. Radioactivity is 
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also the term used to describe the rate at which radioactive material emits radiation. Radioactivity 
is measured in curies (Ci) and becquerels (Bq). 
 
Radioactive waste 
Materials from nuclear operations that are radioactive or are contaminated with radioactive 
materials and for which there is no practical use or for which recovery is impractical. 
 
Radionuclide 
A radioactive atomic nuclide, which is an atomic nucleus specified by atomic weight, atomic 
number, and energy state. 
 
Rare 
Species listed as threatened, endangered, or other special concern by the state or federal 
government. 
 
Recharge 
The downward vertical flow of groundwater to an aquifer. Recharge may be from seepage through 
the unsaturated zone (for unconfined aquifers) or downward flow from overlying layers (for 
confined aquifers). 
 
Region (socioeconomic) 
The relevant region is limited to that area necessary to include social and economic base data for: 
(i) the county in which the proposed facility would be located; and (ii) those specific portions of 
surrounding counties and urbanized areas from which the construction/refurbishment work force 
would be principally drawn, or that would receive stresses to community services by a change of 
residence of construction/refurbishment/decommissioning workers. Other social and economic 
impacts can generally be presumed to fall within the same area covered by this definition of the 
region. 
 
Region of influence (ROI) 
The physical area that bounds the environmental, sociological, economic, or cultural features of 
interest for the purpose of analysis. A site-specific geographic area that includes the counties where 
approximately 90 percent of the site’s current employees reside. 
 
Relief 
A term used loosely for the physical shape, configuration, or general unevenness of a part of the 
Earth’s surface, considered with reference to variations of height and slope or to irregularities of 
the land surface; the elevations or differences in elevation, considered collectively, of a land 
surface. 
 
Rem 
A common (or special) unit of dose equivalent, effective dose equivalent, or committed dose 
equivalent. 
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Remediation 
The restoration of a site by removal of pollution or contamination from the site environment, 
consistent with regulatory standards, for the protection of public health and safety and the 
environment. 
 
Repackaging 
Replacement of the canister and/o cask which houses spent fuel assemblies.  
 
Repository 
See Geologic repository. 
 
Reasonable alternatives 
Those alternatives that are practical or feasible from the technical and economic standpoint and 
using common sense. 
 
Reservoir 
A natural or artificial lake used for the storage of water for industrial and domestic purposes and 
for the regulation of inland waterway levels. Service reservoirs store water for domestic supply 
purposes under cover and regulate diurnal fluctuations in demand. Impounding reservoirs provide 
storage to cover seasonal or year-to-year variations in inflow. Such reservoirs (feeder reservoirs) 
may supply water for domestic or industrial use or for regulating water levels in rivers and canals. 
 
Resource Conservation and Recovery Act (RCRA) 
This Act was designed to provide “cradle to grave” control of hazardous chemical wastes. 
 
Restricted area 
Any area to which access is controlled for the protection of individuals from exposure to radiation 
and radioactive materials. 
 
Riparian 
The land adjacent to the banks or the banks of any river or stream. 
 
Risk 
The likelihood of suffering a detrimental effect as a result of exposure to a hazard. In accident 
analysis, the probability weighted consequence of an accident, defined as the accident frequency 
per year multiplied by the consequence. 
 
Risk assessment (chemical or radiological) 
The qualitative and quantitative evaluation performed in an effort to define the risk posed to human 
health and/or the environment by the presence or potential presence and/or use of specific chemical 
or radiological materials. 
 
Rulemaking 
The process by which NRC formulates, amends, or repeals regulations. 
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Runoff 
The portion of rainfall that is not absorbed by soil, evaporated, or transpired by plants, but finds 
its way into streams directly or as overland surface flows. 
 
Safeguards 
The use of material control and accounting programs to verify that all special nuclear material is 
properly controlled and accounted for, as well as the physical protection (or physical security) 
equipment and security forces. Requirements for physical protection of plants and materials are 
found in 10 CFR Parts 37 and 73.  
 
Safety-related 
Systems, structures, components, procedures, and controls (of a facility or process) that are relied 
upon to remain functional during and following design basis events. Their functionality ensures 
that key regulatory criteria, such as levels of radioactivity released, are met. 
 
Sanitary/industrial waste 
Nonhazardous, nonradioactive liquid and solid waste generated by normal housekeeping activities. 
 
Scenario 
A set of conditions presumed for the purpose of estimating doses by analysis. 
 
Saturated zone 
The portion of the ground wholly saturated with water. 
 
Sediment 
Eroded soil particles that are deposited downhill or downstream by surface runoff. 
 
Seismic 
Pertaining to any earth vibration, especially an earthquake. 
 
Seismicity 
A seismic event or activity such as an earthquake or earth tremor; seismic action. 
 
Severe accident (beyond-design-basis accident) 
Accidents that may challenge safety systems at a level much higher than expected. See also Design 
basis accident. 
 
Shielding 
Any material or obstruction that absorbs radiation and thus tends to protect personnel or materials 
from the effects of ionizing radiation. Shielding also refers to the resulting ability of a system to 
limit the dose rate at designated locations to acceptable regulatory limits. 
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Silt 
A sedimentary material consisting of fine mineral particles intermediate in size between sand and 
clay. 
 
Sievert (Sv) 
The SI unit of radiation dose equivalent, equal to 1 joule of energy per kilogram of absorbing 
tissue. The sievert replaces the rem (1 Sv = 100 rem). 
 
Site 
The area of land owned or controlled by the applicant for the principal purpose of constructing and 
operating a facility. As a general rule, the applicant’s "site boundary" should be accepted as 
defining the site. 
 
Site characterization 
An onsite investigation at a known or suspected contaminated waste or release site to determine 
the extent and type(s) of contamination. 
 
Socioeconomic 
Social and economic characteristics of a human population. Includes both the social impacts of 
economic activity and the economic impacts of social activity. 
 
Source material 
Uranium or thorium ores containing 0.05 percent Uranium or Thorium regulated under the Atomic 
Energy Act. In general, this includes all materials containing radioactive isotopes in concentrations 
greater than natural and the by-product (tailings) from the formation of these concentrated 
materials 
 
Spent fuel (spent nuclear fuel) 
Nuclear reactor fuel that has been removed from a nuclear reactor because it can no longer sustain 
power production for economic or other reasons. 
 
Stability 
A property of the atmosphere that suppresses mixing. The main parameter determining stability is 
the vertical temperature profile of the atmosphere. 
 
State Historic Preservation Officer (SHPO) 
The state officer charged with the identification and protection of prehistoric and historic resources 
in accordance with the National Historic Preservation Act. 
 
Storage 
Temporary placement of waste in a facility. Storage usually implies the need for continued 
surveillance. 
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Stormwater 
The flow of water that results from precipitation and that occurs immediately following rainfall or 
as a result of snowmelt. 
 
Strata 
Layers of rock. 
 
Stratigraphy 
The study of layered sequences of rocks. 
 
Subgrade 
The lateral space between each CEC, the SFP and the ISFSI Pad. 
 
Subsidence 
The process of sinking or settling of a land surface due to natural or artificial causes. 
 
Support Foundation Pad (SFP) 
The reinforced concrete pad located underground on which the CECs are situated. 
 
Surface water 
A creek, stream, river, pond, lake, bay, sea, or other waterway that is directly exposed to the 
atmosphere. 
 
Terrestrial 
Belonging to or living on land. 
 
Tertiary 
The first period of the Cenozoic era (after the Cretaceous period of the Mesozoic era and before 
the Quaternary period), thought to have covered the span of time between 65 million years and 3 
to 2 million years ago. The Tertiary period is divided into five epochs: the Paleocene, Eocene, 
Oligocene, Miocene, and Pliocene. 
 
Threatened Species 
Any species likely to become an endangered species within the foreseeable future throughout all 
or a significant portion of its range. Requirements for declaring a species threatened are contained 
in the Endangered Species Act. 
 
Topography 
The shape of Earth’s surface or the geometry of landforms in a geographic area. 
 
Topsoil 
The fertile, surface portion of a soil; usually dark colored and rich in organic material.  
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Total effective dose equivalent (TEDE) 
Sum of the effective dose equivalent (for external exposure) and the CEDE (for internal exposure). 
 
Transmission line 
A set of conductors, insulators, supporting structures, and associated equipment used to move large 
quantities of power at high voltage, usually over long distances between a generating or receiving 
point and major substations or delivery points. 
 
Travel corridor 
Pathways that animals use to travel from one location to another to acquire resources. 
 
Uplift (geologic) 
A structurally high area in the crust, produced by positive movements that raise or upthrust the 
rocks, as in a dome or arch. 
 
Uranium 
A radioactive element with the atomic number 92 and, as found in natural ores, an atomic weight 
of approximately 238. The two principal natural isotopes are uranium-235 (0.7 percent of natural 
uranium), which is fissile, and uranium-238 (99.3 percent of natural uranium), which is fissionable 
by fast neutrons and is fertile. Natural uranium also includes a minute amount of uranium-234. 
 
Vertical Cask Transporter or VCT 
The generic name for a device that has the ability to raise or lower a cask or a canister with the 
built-in safety of a redundant drop protection system. A VCT may be designed to be limited in its 
operation space to the ISFSI pad area and/or it may have the capability to translocate the cask over 
a suitably engineered haul path. 
 
Viewshed 
The area on the ground that is visible from a specified location. 
 
Visual Resource Management (VRM) 
A process devised by the Bureau of Land Management to assess the aesthetic quality of a landscape 
and to design proposed activities in a way that would minimize their visual impact on that 
landscape. The process consists of a rating of site visual quality followed by a measurement of the 
degree of contrast between the proposed development activities and the existing landscape. 
 
Visual and Scenic Resources 
Natural or developed landscapes that provide information for an individual to develop their 
perceptions of the area. The size, type, gradient, scale, and continuity of landforms, structures, land 
use patterns, and vegetation are all contributing factors to an area's visual character and how it is 
perceived. 
 

ATTACHMENT 4 TO HOLTEC LETTER 5025021

Page 307 of 543 



HI-STORE CIS Facility Environmental Report  Chapter 11: Glossary 
 

 
HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL 

HI-2167521 Rev. 1 
11-31 

 

Volatile organic compound 
Any compound containing carbon and hydrogen in combination with any other element that has a 
vapor pressure of 77.6 millimeters of mercury (1.5 pounds per square inch) absolute or greater 
under actual storage conditions. 
 
Vertical Ventilated Module (VVM) 
The vertical ventilated module wherein the canister (MPC) is stored in the upright orientation. 
 
Waste classification (classes of waste) 
Classification of LLW according to its radiological hazard. The classes include Class A, B, and C, 
with Class A being the least hazardous and accounting for 96 percent of LLW. As the waste class 
and hazard increase, the regulations established by the NRC require progressively greater controls 
to protect the health and safety of the public and the environment. 
 
Waste Confidence 
Historically, Waste Confidence has been the NRC’s generic determination regarding the safety 
and environmental impacts of storing spent fuel beyond the licensed life for operations of a nuclear 
power plant. As part of this rulemaking, the name used for the rule will be changed from “Waste 
Confidence” to “Continued Storage.” 
 
Waste management 
The planning, coordination, and direction of functions related to generation, handling, treatment, 
storage, transportation, and disposal of waste. It also includes associated pollution prevention and 
surveillance and maintenance activities. 
 
Waste minimization 
An action that economically avoids or reduces the generation of waste by source reduction and 
recycling; or reduces the toxicity of hazardous waste, improving energy usage. 
 
Water resources 
This term includes both freshwater and marine systems, wetlands, floodplains, and ground water. 
 
Water table 
The top of an unconfined aquifer, below which the aquifer is saturated. 
 
Water quality 
(i) The fitness of water for use; and (ii) the physical, chemical, and biological characteristics of 
water 
 
Wetland 
The U.S. Army Corps of Engineers and the EPA define wetlands as those areas that are inundated 
or saturated by surface or ground water at a frequency and duration sufficient to support, and that 
under normal circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar areas.  
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Wind rose 
A graphic display of the distribution of the wind direction at a location during a defined period. It 
is a set of wind statistics that describes the frequency, direction, force, and speed. The 
characteristics patterns can be presented in either tabular or graphic forms. 
 
Wind Speed 
The speed of air movement measured for a set height above ground level (agl) at a meteorological 
observing site. This height may vary depending on the location. Typically, anemometers at 
National Weather Service stations are placed at 32 feet 10 inches (10 meters) agl; however, some 
are still found at 20 feet (6 meters) agl 
 
Yucca Mountain 
Yucca Mountain, Nevada, was the DOE’s proposed location for a geologic repository for spent 
fuel and HLW. After the DOE requested to withdraw the application for the Yucca Mountain site 
in 2010 and the NRC’s Atomic Safety and Licensing Board dismissed the proceeding, the U.S. 
Court of Appeals in 2013 ordered the NRC resume its license review and the Commission 
complied. Site selection remains an ongoing process. 
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CHAPTER 12: LIST OF PREPARERS 

12.0 LIST OF PREPARERS 

The organizations and individuals listed below are the principal contributors to the preparation of 
this ER. 

12.1 TETRA TECH, INC. 

Jay Rose 
Project Manager 
B.S. Ocean Engineering, U.S. Naval Academy, 1983 
J.D., Catholic University Columbus School of Law, 1996 
 
Brandon Hawkins 
Deputy Project Manager 
M.S., University of Texas of the Permian Basin, 2011 
B.S., University of Texas of the Permian Basin, 2009 
 
Maher Itani 
Project Engineer, Infrastructure, Waste Management  
M.E.A., Engineering Administration, George Washington University, 1987 
B.S., Civil Engineering, George Washington University, 1985 
 
Kenneth Bulmahn 
Nuclear Resources Manager, Health and Safety, Accidents 
B.S., Mechanical Engineering, Purdue University, 1974 
Steve Compton 
Non-Nuclear Resources Manager 
M.S., Utah State University, 1992 
B.S., Cornell University, 1986 
 
Delight Buenaflor 
Document Integrator, Land Use, Visual Resources, Water Resources, Socioeconomics 
B.A., Biology, McDaniel College (Formerly Western Maryland College), 1996 
 
Henry Garson 
QA Manager 
B.S., Finance, State University of New York at Buffalo, 1964 
J.D., State University of New York at Buffalo School of Law, 1967  
 
Kim Hould 
Ecological Resources  
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M.S., New Mexico State University, 2006 
B.S., University of Minnesota, 2001 
 
Malcolm Richards 
Air Quality and Noise 
J.D., Texas Southern University, 2006 
B.S., Environmental Management, University of Houston – Clear Lake, 1992 
 
David Wertz 
Geology and Soils  
M.S., Geophysics, Boston College, 2001 
B.S., Environmental Science, University of Rochester, 1998 
 

12.2 STATISTICAL RESEARCH, INC. 

Bradley J. Vierra 
Cultural Resources 
Ph.D., University of New Mexico, 1992 
M.A., University of New Mexico, 1985 
B.A., California State University, 1975 
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APPENDIX A: DATA SOURCES

A.1 GENERAL DATA SOURCES

This Appendix discusses the data sources used in this Environmental Report (ER), focusing on 
the data used to support the environmental analyses. The analyses in the ER were prepared based 
on the most relevant and most current data sources available. In general, data sources supporting 
the ER analyses are less than four years old. In cases where older data sources are used, those 
sources were considered to be the best available. Justifications and discussions for any data 
sources more than four years old follows, arranged by the environmental resources in Chapters 3 
and 4 where the data source first appears in the ER. The full reference citations for the references 
discussed below are included in Chapter 10 of this ER.

LAND USE

International Isotopes Fluorine Products (IIFP) 2009. Data from this ER, which was 
prepared in 2009 for a nuclear facility approximately 23 miles northeast of the proposed 
Consolidated Interim Storage Facility (CISF), provided background data to characterize the 
affected environment. IIFP 2009 contains information that could not be found in any other 
more current reference. 

Eddy-Lea Energy Alliance (ELEA) 2007. This siting study for the Global Nuclear Energy 
Partnership (GNEP) involved the same 1,040 acre site that is proposed for the CISF. ELEA 
2007 contains data based on site-investigations (such as soil borings and groundwater wells) 
specifically relevant to the CISF Site. As such, this data source provided unique site-specific 
information that does not exist in any other source.

Bureau of Land Management (BLM) 1986. The BLM Resource Management Plan 
Environmental Impact Statement contains the most current information regarding visual 
resource management classification of the area.  

GEOLOGY AND SOILS

Powers et al., 1978. This document provides the most comprehensive characterization of the 
regional geology for the CISF Site. This document is referenced in numerous environmental 
reports for nearby facilities because of its comprehensive description of the regional geology, 
seismicity, and seismic risk. It contains information that could not be found in any other 
more current reference. 

Sanford A., Balch, R., and Delap S., 1993. This reference supports the technical 
conclusions of Powers 1978, with respect to the design basis earthquake (DBE) for the 
region; the DBE is again confirmed in reference DOE 2016. 
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United States Geological Survey (USGS) 2009. The website was designed to display 
earthquake probabilities that are computed from the source model of the 2008 USGS-
National Seismic Hazard Mapping Project (NSHMP) update. There is no more current 
version for this website application. 

ECOLOGICAL RESOURCES

NatureServe 2009. This document provides the Ecological Classification Standard used to 
describe the Chihuahuan desert. This is the most current document describing the desert.  

Dick-Peddie et al. 1993. This reference is used to describe the New Mexico vegetation 
communities. Nothing as comprehensive has been written since. 

NatureServe 2013. This document provides the Ecological classification Standard used to 
describe the Apaherian-Chihuahuan ecology. This is the most current document describing 
this resource. 

Bureau of Land Management (BLM) 2008. The BLM Resource Management Plan 
amendment contains the most current information regarding BLM resources in the area.

New Mexico Rare Plant Technical Council (NMRPTC) 1999. This reference provides 
information regarding rare plants in New Mexico and includes the most recent data available. 

AIR QUALITY AND NOISE

New Mexico Environmental Department (NMED) 2010. This document is specific 
regulatory guidance document and is the current version of this guidance; therefore, this 
reference is the most current reference with this information.  

Holzworth 1972. This is the current leading document on this subject matter. To date, no 
additional studies have been published to the general public on this subject. Further, more 
recent documents regarding this subject refer to this document as the authoritative source.  

U.S. Environmental Protection Agency (EPA) 1973. This is the current regulatory agency 
guidance document on this subject matter. To date, no additional standards regarding noise 
and its effect on the environment has been published to the general public. Also, other 
documents refer to this document as the authoritative source in regards to a standard of noise 
level and its effect on the environment. Therefore, this reference is proper.  

Geer 1996. This is a reference document of terms. This is the currently, generally accepted 
reference document in regards to meteorological terms and definitions. Most meteorological 
studies and publications use document as the authoritative source for meteorological terms 
and definitions. A new version has of this reference document has not yet been published.  
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AP42 2006. This document is a regulatory guidance document from the EPA in regards to 
accepted calculation methodologies and emission factors and is the current version of this 
guidance.

Texas Commission on Environmental Quality (TCEQ) 2001. This document is a 
regulatory guidance document from the agency in regards to accepted calculation 
methodologies and emission factors and is the current version of this guidance. 

TCEQ 2011. This document is a regulatory guidance document from the agency in regards 
to accepted calculation methodologies and emission factors and is the current version of this 
guidance.

SOCIOECONOMICS

U.S. Census Bureau (USCB) 2010. The 2010 Census is the latest Census for the U.S., and 
provides the most current source of data related to may socioeconomic factors, such as 
housing units, addressed in the ER.

TRANSPORTATION

U.S. Department of Energy (DOE) 2008. The Final Supplemental Environmental Impact 
Statement for a Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level 
Radioactive Waste at Yucca Mountain, Nye County, Nevada (DOE/EIS-0250F-S-1) contains 
the most recent analysis of the environmental impacts of transporting spent nuclear fuel 
(SNF) from the nation’s nuclear power sites to a geological repository.

PUBLIC AND OCCUPATIONAL HEALTH AND SAFETY

ANSI/ANS-57.9. This reference merely provides a description of the events that fall into the 
various off-normal/accident conditions. This categorization scheme is not time sensitive and 
is widely used. 

NRC 2001. This reference is the most recent and only EIS addressing a site-specific 
independent spent fuel storage installations (ISFSI), so there are no other sources to consider. 
This is a key reference for the Generic EIS (NRC 2014b), which shows it is the most recent. 

NRC 2007. This is the newest and only detailed probabilistic risk assessment (PRA) 
addressing ISFSIs and, therefore, it is the only available reference. 

A.2 METEOROLOGICAL DATA

This ER uses meteorological data from the Western Region Climate Center (WRCC), which is 
located at the Lea County Regional Airport approximately 23 miles from the proposed CISF 
Site. Meteorological data from the Waste Isolation Pilot Plant (WIPP), which is located 
approximately 16 miles away from the proposed CISF Site was also considered in the ER. 
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However, for the reasons explained below, the data from the WRCC was considered to be better 
and more representative.  

1. The WRCC is a governmental department closely associated with the National Oceanic 
and Atmospheric Administration (NOAA) and the National Weather Service (NWS). The 
data from the WRCC is generally considered to be the authoritative source of 
meteorological data. The WIPP meteorological data is not generally considered an 
authoritative source of meteorological data. Due to this, the WRCC would be considered 
the better data.

2. WIPP meteorological data only dates back approximately 20 years, whereas WRCC has 
more than 60 years of data (back to 1948). Due to this, the representation of weather 
patterns, average temperatures, average wind speeds and wind directions, and average 
precipitation from the WRCC is the better data. This is because the amount of both 
annual and monthly average data better represents the variations that occur over years of 
weather patterns.

3. WRCC has detailed data and averages such as distinctions between rainfall precipitation 
and snowfall precipitation; single day high and low temperatures; and single day rainfall 
and snowfall rates since 1948. The WIPP data only has averages over approximately the 
past 20 years. 

4. Perhaps most importantly, the WRCC and WIPP meteorological averages are 
substantially similar. Examples of this are the temperature and wind data. In 2014, the 
annual average temperatures were within two degrees (WIPP = 62.7 degrees Fahrenheit 
and WRCC = 61.2 degrees Fahrenheit). In addition, the WIPP and WRCC wind data all 
show the majority of wind from the south to east sector with over 80 percent of the wind 
speeds being between zero and nineteen miles per hour.  
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APPENDIX B: ECOLOGICAL SURVEY RESULTS 

Survey results are in attached pages. 
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If you have any questions or require additional information, please contact me by e-mail at 
brandon.hawkins@tetratech.com or by phone at 432-687-8125. 

Sincerely,

Brandon Hawkins 
Senior Project Manager 

Reference 

ELEA 2007 Eddy Lea Energy Alliance (ELEA).  Eddy Lea Siting Study.  April 28, 2007. 
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APPENDIX C: CULTRURAL RESOURCES 
COMMUNICATIONS AND SURVEY RESULTS 

Survey results are in attached pages. 
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APPENDIX D: ADDITIONAL SOIL DATA 

Additional soil data is in attached pages. 
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