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Forrestal Building
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1000 Independence Avenue
Washington, DC 20585

Reference:  Final Detailed Siting Report
Eddy-Lea Siting Study
Grant No.: DE-FG07-07I1D14799

Dear Ms. Swichkow

On behalf of the Eddy Lea Energy Alliance, LLC, (ELEA) it is my pleasure to provide you
with our Final Detailed Siting Report and Final Communications Report prepared under
DOE Contract DE-FG07-07ID14799. The attached reports represent the culmination of
work performed over the last 90-days. The documents are being provided to you in hard
copy, electronically via E-Link and on a CD. The CDs also are being express mailed to
the contract office in Idaho. Consistent with your request, we have not e-mailed the
documents due to their size.

ELEA has worked with its corporate partners, AREVA, and Washington Group
International to determine the feasibility of siting the Global Nuclear Energy Partnership
proposed Consolidated Fuel Treatment Center and Advanced Recycling Reactor on a
1,040 acre parcel of private land situated halfway between the cities of Carlsbad and
Hobbs. Our research clearly indicates that the site meets and in most cases exceeds all
of the criteria that DOE elaborated in the grant request. Moreover, through the public
participation meeting process, we have overwhelming support for this project.

The attached materials present our findings. For ease of evaluation, we arranged the
contents of the Detailed Siting Report in the DOE NEPA/EIS format. To correlate our
report with areas required in the grant, we are including a Crosswalk as an attachment to
this letter.

During our mid-term review, DOE asked us to address four topics specifically. These
are summarized as follows:
» Abundance of Water. This land has access to enormous amounts of
groundwater. An existing pipeline that is currently underutilized can deliver up to
6,000 gallons per minute (8,000,000 gallons per day).
» Expansion Potential. There is land adjacent to the south of the site that is
owned by the Federal Government, Bureau of Land Management. This land
could be released to us as it has no dedicated land use except for grazing.
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> Waste Disposal Capacity. If currently pending licenses are granted, Waste
control Specialists in Andrews County Texas (less than 50 miles form the Site)
will have 11M cubic yards of low level radioactive mixed waste capacity. In
addition, there is 1,338 acres of land permitted for treatment, storage and
disposal.

> Broader Economic Area. Support for construction of facilities is far reaching
with commitments from Trades Organizations as far away as Albuquerque, NM,
Lubbock, TX and El Paso, TX to help meet labor craft requirements and to
establish in county training programs.

Should you have any questions regarding this submittal, or require any additional
information, please do not hesitate to contact me at (505) 393-3085.

Very Truly Yours,

O Cepe

Johnny Cope, Chairman
Eddy Lea Energy Alliance, LLC

Attachment (Crosswalk)
Enclosures (2)

cc

Bob Forrest

Janell Whitlock
Jim Maddox
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1 Maps
Site location: State, county, latitude and longitude Universal Transverse Mercator (UTM) coordinates, Appendix 2A and Section
a township, range, and sections 2.1
Appendix 2C
A map of the site showing site boundaries area and linear dimensions; exclusion area; existing site structures | Appendix 2A and Section
b and facilities; major land uses (with land use classifications consistent with the U.S. Geological Survey 21
(USGS) categories)
A map of the proposed construction zone for one or more facilities; current zoning classification; sites for any Map 2 in Appendix 2A
c planned buildings and structures (both temporary and permanent); and transportation routes adjacent to the and Section 2.1
site (including improved roads).
A map of the site vicinity within about a 10-km (6-mi) radius of one or more facilities showing county and local | Maps 3to 15 in
municipality boundaries; place names; residential areas; schools; airports; industrial and commercial facilities; | Appendix 2A and Section
d prisons; roads; railroads; major land uses (with land classification consistent with the USGS categories); 2.1. Section 2.7.7 and
current zoning classification; utility rights-of-way; rivers; flood plains, other bodies of water; wetlands; trust Part 5 of Appendix 2J
lands; historic sites; archaeological sites; Native American lands; military reservations; and designated
Federal, State, and local parks and natural area. Orient true north at the fop of the map.
A map of the region within an 80-km {50-mi) radius of the site showing major civil divisions; highways; Map 16 in Appendix 2A.
transmission corridors that would serve the project; rivers, flood plains, other bodies of water; Native American | and Sections 2.1, 2.5.1,
e lands; military reservations; designated Federal, State, and local parks and natural area; and nonattainment 2.7.7 and Part 5 of
and maintenance areas defined under the Clean Air Act, as amended (Title 42 U.S.C. 7401, et seq.). Orient Appendix 2J
true north at the top of the map.
2 Aquatic/Riparian Communities
Describe the fish and shellfish community in the source water body. List species and estimates of the Section 2.6.2.
numbers of fish and shelffish that is present in the portion of the water body that could be affected by
a consumptive water use. The distribution and value of commercial and sport fisheries shall be discussed. The
focations of important habitats for fish and shell fish {e.g., spawning areas, nursery grounds, feeding areas,
wintering area, and migration routes) within the area that could be affected by consumptive water use shall be
fully described.
Describe the riparian ecological community in the source water body. For the portion of the water body that Section 2.4.1.
b could be affected by consumptive water use, describe the associated riparian ecological community types,
including (a) their extent and locations, (b) lists of pants and animal species they contain, and (c) estimates of
the abundance of those species.
3 Water Resources
Describe all groundwater aquifers potentially impacted by operation of on-site wells, including approximate Section 2.4.2
a areal extent, thickness, porosities, and hydraulic conductivities of aquifer strata. The descriptions shall discuss
significant uncertainties and inhomogeneities.
Describe existing and known future off-site and on-site wells, including average flowrate, peak flowrate, water | Section 2.4.2.2
b use, and completion depth.
Provide maps of steady-state piezometric surfaces estimated with on-site and off-site wells at peak pumpage, | Section 2.4.2
average pumpage, and no pumpage. These maps shall indicate the location of all wells and shall annotate
c each off-site well with the drawdown of the piezometric surface attributable to the on-site wells and with the
drawdown of the piezometric surface attributable to the offsite wells. Describe the methods of analysis,
including assumptions used.
d Describe the existing and known future groundwater rights (including Native American tribal groundwater Not Applicable
rights).
e Describe any wetlands in the vicinity that might be impacted by a lowered water table. Section 2.5.2
f Describe potentially affected waters to which discharges from the proposed facilities could be made and Section 2.4.1
describe their classification.
Describe any existing environmental contamination with impacts or potential to impact the groundwater quality | Section 2.4.3 and Section
9 for the proposed site. 21142
h If surface water is being proposed the applicant must state and provide proof of an unencumbered right to Not Applicable
withdraw water.
i Describe any existing environmental contamination with impacts or potential to impact the surface water Section 2.11.4.2
quality for the proposed site.
. Indicate the volume of surface water and ground water available and provide distance from the water source Section 2.4.3 and Section
] to the proposed site. 274
4 Terrestrial Habitat
if the GNEP facilities could potentially disturb any plant or wildlife habitat, determine whether any of the plant Section 2.6.1
41 and animal species is important and describe those plant and animal species or wildlife habitat. Important

species are those that either (1) have high pubiic interest or economic vatue or both or (2) may be critical o
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the structure and function of the ecosystem or provide a broader ecological perspective of an area. Important
habitats are defined as those that support important species.
S Threatened or Endangered Species
a Listed at 50 CFR 17.11 (Fish and wildlife) or 50 CFR 17.12 (birds) Section 2.6.3
b Listed as a threatened or endangered, or other species of concem by the host State Section 2.6.3
c Proposed for listing, or are current candidates for listing in the Federal Register Section 2.6.3
Describe threatened or endangered species, or candidate species, and critical habitat that may be found on Section 2.6.3
d the site or in the vicinity of the site. This information shall support the determination of whether the facility is
likely to adversely affect such species or habitat.
6 Regional Demography
a Information refated to the area's economic base, including construction industry and construction tabor force, Section 2.7.2 and Part 2
total regional labor force, unemployment levels, and future economic outiook. of Appendix 2J
b Housing information, including the sales and rental markets in the region, number and types of units, turnover | Section 2.7.3 and Part 1
and vacancy rate, and trends in additions. of Appendix 2J
c Information about the local educational system (regional primary and secondary schools and higher Section 2.7.4.5 and Part
institutions), including present and projected capacity and percentage of utilization. 1 of Appendix 2J
Public and private recreational facitities and opportunities, including resent and projected capacity and Section 2.7.4.7 and Part
d percentage of utilization 3 of Appendix 2J
e Regional tax structure and distribution of the present revenues to each jurisdiction and district. Section 2.7.3 and Part 4
of Appendix 2J
Local plans concemning land use and zoning that are relevant to population growth, housing, and changes in Section 2.7, Section 2.1.2
f land use pattems.
Sociat services and public facilities present and projected. Section 2.7.4 and Part 3
9 of Appendix 2J
Define the present population density, including weighted transient population, averaged over any radial Section 2.7.1 and Section
h distance up to 32 km (20 miles) and up to 80 km (50 miles) of the proposed site (cumulative population at a 2.7.6 (Environmental
distance divided by the area at that distance). Justice) and Part 1 of
Appendix 2J
Distance from proposed site to nearest population centers: 1) at least 20,000 people; 2) at least 50,000; and Section 2.7.1 and Section
3) at least 100,000. 2.7.6 and Part 1 of
i Appendix 2J
Section 2.1 and Map 16
in Appendix 2A
7 Historic and Cultural Resources
Identify any onsite or offsite historical, archaeological, and cuftural properties that could be affected by the Section 2.7.8 and
proposed facilities. On a copy of the site map prepared above, identify areas of potential effects if historical, Appendix 2D
archaeological, or cultural properties were found. All on-site historical, archaeological, and cultural properties
and any off-site historic, archaeological, and cuftural properties located in or near the facilities shalf be
identified and described in the text.
8 Future Projects needs
Describe and identify any known and reasonably foreseeable Federal and non-Federal projects and other Section 2.1.2.6
actions in the vicinity of the site that may contribute to the cumulative environmental impacts of the proposed
GNEP facilities.
9 Geology/Seismology
Describe proposed site locations, including geologic and seismic characteristics, surface faulting, ground Section 2.3 and
motion (including peak ground acceleration and a chance of exceeding this peak), and foundation conditions. | Appendices 2E and 2F
Describe the seismic zone and capable faults, as defined in 10 CFR 100, within 200 mites of proposed site
location.
10 Weather/Climatology
a Temperatures: average, monthly and annual, extremes. Section 2.2.1
b Precipitation: average annual and monthly as well as maximum and minimum recorded annual and monthly. Section 2.2.1
c Wind speeds: average annual, highest annual. Section 2.2.1
d Hurricane: annual probability, maximum wind speed, tangential velocity, translational velocity, external Section 2.2.1
pressure drop, and site designation, if any, by the U.S. Land Falling Hurricane Probability Project.
Tomado: annual probability, maximum wind speed, tangential velocity, translational velocity, external pressure | Section 2.2.1
e drop, and the number and intensity of tornados classified as F2 or higher that have occurred within 1,000

square miles of the proposed site over the last 5 years.
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identify positions of air quality nonattainment and maintenance areas for the National Ambient Air Quality Section 2.2.2
Standards (NAAQS) relative to the proposed site and probable areas where workers will reside. Note the
f likety commuter routes for the workers. If there are no nonattainment and maintenance areas within 80 km (50
mi) of the proposed site and residential locations of workers, this shall be explained and no further analysis is
required.
f Identify the pollutant or pollutants for which the area is in nonattainment or maintenance, as well as the Section 2.2.2
severity of nonatiainment.
fii Determine the meteorological conditions typically associated with poor air quality with regional climatology. Section 2.2.2
11 HydrologyiFlooding
Describe the maximum probable flood, the flood source(s), and any current or planned activities that could Section 2.5.1
reasonably be expected to affect the maximum probable flood.
12 Regulatory and Permitting
identify tocal, regional, state and national regutatory and environmental permits required for this facility, Section 2,10
including legistative or regulatory prohibitions that might prevent siting such a facility.
13 Construction Costs
Relative cost to heavy construction projects in the area, as compared to the RSMeans U.S. 30-city average. | Section 2.1.2.3
14 Storage Capability
Identify the sites storage capability for the volume of nuclear materials associated with commercial scale Section 2.1
operations. Section 2.1.6.4
15 Other Facilities
Potential hazardous facilities and activities within 5 miles of a proposed site, and major airports within 10 Section 2.1.2.3
miles of a proposed site should be identified
16 Cleanup/Remediation
a Indicate whether or not the proposed site or any portion thereof, is on the National Priorities List. The National | Section 2.11 and
Priorities List can be found at hitp://www.epa.gov/superfund/sites/npl/npl.htm. Appendices G, H and |
Indicate whether or not the proposed site or any portion thereof, r is included in the Comprehensive Section 2.11 and
b Environmental Response, Compensation and Liability Information System (CERCLIS) database. The Appendices G, H and |

CERCLIS can be found at http:/iwww.epa.gov/enviroihtml/cerclis/cerclis_query.html.
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Executive Summary

The Eddy-Lea Energy Alliance (ELEA), AREVA, and WGI are working together to determine
the feasibility of siting GNEP’s proposed Consolidated Fuel Treatment Center (CFTC) and
Advanced Recycling Reactor (ARR) on a parcel of land situated halfway between the cities

of Carlsbad and Hobbs. The research we have conducted clearly indicates that the site
meets and in most cases exceeds all of the criteria that DOE elaborated in the initial grant
request. Moreover, through the public participation meeting process, we have overwhelming
support for this project. Occasionally you find the perfect combination of site suitability and
public support. That's what the ELEA site offers to DOE.

In the grant contract, DOE requested an
Executive Summary that provides information
in three major areas. To be fully compliant
with requirements, we have structured this
section as follows:

e How the research adds to the
understanding of the area investigated

e Technical effectiveness and economic
feasibility of methods or techniques

e How the project is of benefit to the public

In addition to these requirements, the DOE
requested that we provide a comparison of
actual accomplishments with goals and
objectives of the project. That is also
contained in the next few pages. Figure 1
depicts the factors that make the ELEA site an
ideal choice for siting GNEP facilities.

How the Research Adds to the

Understanding of the Area Investigated

Prior to investigating the Site, the research
team knew that the Site met specific criteria
offered in a DOE Siting Study Grant.
Figure 2 provides a synopsis of how our
research provides a solid understanding of the
requirements stated in the grant. As shown,
we meet and/or exceed the geologic,
regulatory, and land use requirements stated in
the Grant, providing DOE with land that is
ideally suited to site the CFTC and ARR
facilities. Additionally, of importance is that
there is land immediately adjacent to the south
of the site that is owned by the Federal

Figure 1. Factors Making the ELEA Site the Ideal
Choice for Siting GNEP Facilities

Availability of Water. This land has access to
an abundant supply of groundwater.

Public Support. Based on the public
participation meetings and other facilities sited
in this area, there is overwhelming public
support for GNEP.

Existing Nuclear Infrastructure. Through
WIPP and the LES facility, there is a growing
nuclear infrastructure in this area with directly
transferable skills to build and operate GNEP-
type facilities.

Expansion Potential. There is land adjacent
to the south of the site that is owned by the
Federal Government, Bureau of Land
Management. This land could be released to
us as it has no dedicated land use except for
grazing.

Waste Disposal Capacity. WCS has 11M
cubic yards of mixed LLRW capacity. In
addition, there is 1338 acres of land permitted
for treatment, storage and disposal , which sits
within an additional 14,500 acres. Most likely,
CFTC and ARR facilities can use this site for
storage and disposal.

Government, Bureau of Land Management
(BLM). This land could be released to ELEA
through the land exchange process as it has no
dedicated use in a 1-3 year timeframe. ELEA
Project Manager, Mark Turnbough also
managed a project for the Sand Point Landfill,
which was permitted for Carlsbad and Eddy
County. BLM land was acquired for that
facility in about 12 months using this process.
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Figure 2. Our Site Meets Grant Requirements.

Grant Ref. Description How We Meet Objective
Number
1 Site Data The Site is available for use to host the two GNEP facilities with
adequate land. No other claims on the land are present that would
make the area unavailable for construction of the facilities.
2 Aquatic and Riparian There are no aquatic and riparian communities that would be adversely
Ecological impacted by siting the facilities.
Communities
3 Water Resources There are no surface water resources or groundwater that would be
adversely impacted by the project.
4 Critical and Important There are no critical and important habitats that could be adversely
Terrestrial Habitats impacted at the Site.
5 Threatened, There are no threatened, endangered or special concern species that
Endangered, Special could be adversely impacted at the Site.
Concern Species
6 Regional Demography | The demographic information indicates that there are well developed
social and physical infrastructures in the region that can accomodate
the construction and operation of the GNEP facilities and there is little
likelihood of disparate (Environmental Justice) impacts due to the
GNEP facilities.
7 Historical, There are likely no unique historic and cultural resources at the Site
Archaeological and that could be adversely impacted by the construction of the facilities.
Cultural Resources
8 Future Projects Withdrawal of the land would not unduly impact other uses of the land
and could provide a benefit to the land. There are no known
foreseeable federal and non-federal projects and other actions in the
vicinity of the site that may contribute to the cumulative environmental
impacts of the proposed GNEP facilities.
9 Geology/Seismology The geology and seismology are favorable to the siting of these
facilities at the Site.
10 Weather/Climatology The weather and climatology are favorable to the siting of these
facilities at the Site.
11 Hydrology/Flooding The site is not located in a 100 or 500 year flood plain.
12 Regulatory and There are no known concerns that would prevent the federal, state, and
Permitting local regulatory and permitting requirements from being fulfilled for the
construction of the GNEP facilities at the Site. Other facilities and uses
can be accommodated while using the Site for construction of the
GNEP facilities.
13 Construction Costs Construction costs in this area are reasonable for the CFTC and ARR
facilities.
14 Storage Capability There is ample storage capability at the site; as well, we have access
to the WCS, which has significant land available for storage.
15 Other Facilities There are no other hazardous facilities and activities within 5 miles of
proposed site. No major airports are within 10 miles of proposed site.
16 NPL/CERCLIS There are no listings of the Site on the National Priorities List or on the

Federal Comprehensive Environmental Response, Compensation and
Liability Information System.
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Technical Effectiveness and Economic
Feasibility of Methods or Techniques

Investigated/Demonstrated

Also of import is the area itself. The corridor
of innovative and existing facilities that would
enhance the location of GNEP at the ELEA
site builds on the nuclear expertise that
currently exists in the Permian Basin
throughout Central and South East New
Mexico, as well as West Texas. This corridor
extends from WIPP in Carlsbad and The
Carlsbad Environmental Mnitoring Research
Center (CEMRC) to the LES uranium
enrichment facility in Eunice, New Mexico,
and the site of Waste Control Specialists
(WCS) Andrews County, Texas: a disposal
site for low-level radioactive waste that will
accommodate the depleted uranium waste
from LES.

In addition, there is a significant amount of
academic support in Central and South
Eastern New Mexico, as well as West Texas.
The New Mexico State Legislature
appropriated funds to begin a nuclear research
facility in Hobbs, (staffed by New Mexico
Institute of Mining), and the University of
Texas is planning to construct a research
reactor in Andrews County. Work on the
research reactor is in concert with Sandia and
Los Alamos National Laboratories.

The ELEA team was able to rely extensively
on a body of well-developed public
documentation for the characterization of the
Site. This information included documents
from the Department of Energy Waste
Isolation Pilot Plant, the Department of
Interior Bureau of Land Management, the US
Fish and Wildlife Service and published
documents from other recognized experts.

Because of the availability of such
information the team was able to substantially
focus its field reconnaissance to verifying the
information that was in many cases already
available. Thus confirmatory sampling plans

Accomplishments versus Goals and Objectives
of the Grant

Met/Exceeded Grant Criteria. ELEA has met
or exceeded all of the criteria identified in the
study as important to DOE.

Positive Public Support. We conducted four
public participation meetings in the potentially
affected areas and received only positive

comments.

Positive Stakeholder Support. We have
received stakeholder support from a variety of
sources including Senator Pete Domenici as
well as state and federal legislators from the
region. Support from officials like the Senator
is critical for DOE to move forward in the siting
process for both CFTC and ARR facilities.

were developed for field verification, resulting
in a cost-effective approach to the project.

Project benefits to the public

The benefits to the public based on this
Detailed Siting Study is that the DOE will be
able to move forward with the preparation of
its Programmatic Environmental Impact
Statements and understand in context the
project environmental impacts to the Site, if
chosen, for development of the CFTC and the
ARR.

During the course of the 90-days, we held
public  meetings in  four locations:
Hobbs, Lovington, Las Cruces and Carlsbad.
ELEA Project Manager Mark Turnbough led
the meetings, where he presented program and
site specific aspects of GNEP, addressed
stakeholder questions, and actively solicited
public opinion regarding the overall program.

In each of these meetings the proposed
construction of the GNEP facilities received
resounding support from the public. Adequate
characterization of the Site facilitates public
confidence that siting the GNEP facilities at
the ELEA Site would be a sound alternative
for the DOE’s consideration.
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1.0 Background

The detailed siting report prepared by the ELEA Team meets all requirements set forth in
the contract, providing an ideal location to site the Consolidated Fuel Treatment Center and
Advanced Recycling Reactor. Resounding public support and abundance of water make the

site even more attractive to siting the facilities in this area.

1.1 Purpose of this Document

The Eddy Lea Energy Alliance, LLC (ELEA) prepared this Detailed Siting Report (DSR) in response to a
grant issued by the United States (U.S.) Department of Energy (DOE) (Grant DE-FG07-071D14799). The
objective of the grant is to obtain a DSR that provides site information to determine suitability for hosting
the proposed GNEP facilities; the Consolidated Fuel Treatment Center (CFTC) and Advanced Recycling
Reactor (ARR) at the ELEA Global Nuclear Energy Partnership (GNEP) site (Site). The location of the
Site is in Lea County, New Mexico, halfway between the cities of Carlsbad and Hobbs (Figure 1.1-1).

Figure 1.1-1 Location of the Site Superimposed on a New Mexico Landform Map (Sterner, 1995)
©Applied Physics Laboratory, Used with Permission
This DSR provides baseline information that will allow the DOE to assess the potential environmental
impacts of the proposed action to construct the CFTC and ARR at the Site. The DOE has indicated its
intent to prepare a Programmatic Environmental Impact Statement (PEIS) in the near future that evaluates
the environmental impacts. This DSR provides input to the PEIS.

1.2 Proposed Action Covered by the Detailed Siting Report

The proposed action that is being considered for the Site is the construction, operation, and
decommissioning of two facilities that are vital components of the DOE’s GNEP initiative. The CFTC
would include a series of processes that recover the energy-producing elements of uranium and
transuranics from used nuclear fuel. The process separates waste products that can be packaged for
disposal and recovers the remaining material to make reactor fuel for commercial use. Recycling of used
fuel recovers unused energy and reduces demand for fresh uranium. The ARR would involve “fast
reactors” that can destroy transuranics. Recycling in advanced recycling reactors would address technical

Page 1.1-1
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issues in licensing a nuclear waste repository by reducing the heat generation, radio-toxicity, and volume
of waste materials. Figure 1.2-2 depicts a “closed” fuel cycle as envisioned by the GNEP initiative.

Figure 1.2.-2 Diagram Depicting the GNEP Vision of a Closed Fuel Cycle

1.3 The Need for the GNEP Initiative

As part of the Advanced Energy Initiative, the GNEP seeks to develop worldwide cooperation on
enabling expanded use of economical, nuclear energy to meet growing electricity demand. This requires a
nuclear fuel cycle that:

» Enhances energy security

» Reduces proliferation risk

» Reduces the production of carbon emissions and greenhouse gases
It would achieve its goal by having nations with secure, advanced nuclear capabilities provide fuel
services — fresh fuel and recovery of used fuel — to other nations who agree to employ nuclear energy for
power generation purposes only. The closed fuel cycle model envisioned by this partnership requires
development and deployment of technologies that enable recycling and consumption of transuranics, as
well as a significant reduction in the volume of long-lived radioactive waste.

GNEP will implement the critical technologies needed to change the way used nuclear fuel is managed —
to build recycling technologies that enhance energy security in a safe and environmentally responsible
manner. Some of the benefits envisioned as the result of the GNEP initiative include:

> Providing abundant energy without generating carbon emissions or greenhouse gases

Recycling used nuclear fuel to minimize waste and reduce proliferation concerns

Safely and securely allowing developing nations to deploy nuclear power to meet energy needs
Maximizing energy recovery from still-valuable used nuclear fuel

Reducing the number of required U.S. geologic high-level waste repositories to only one for the
remainder of this century

YV V VY
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1.4 Scope of the Detailed Siting Report

To fulfill its responsibilities under the grant, the ELEA has prepared this DSR to provide information that
will enable DOE to determine that the Site is suitable for the construction and operation of the CFTC and
the ARR. The information in this DSR represents the best and most current information regarding the
Site. Existing information is extensive as the result of site investigations conducted for the Waste
Isolation Pilot Plant (WIPP) and the National Enrichment Facility (NEF). The ELEA relied heavily on
these existing data and supplemental site-specific field investigation to confirm what is generally known
about the region of interest. Topics covered in this DSR include the following:

>
>
>

YV V VYV VYV

A\

YVVVVVVVYYYVYY

Site location and description including boundaries, dimensions, structures, and land-use
Verification and validation of Construction Zones

Compilation of information for a 6-mile radius and a 50-mile radius showing county and local
municipality boundaries, place names, residential areas, schools, airports, industrial and
commercial facilities, prisons, roads, railroads, major land uses, current zoning classification,
utility rights-of-way (ROW), rivers, flood plains, other bodies of water, wetlands, trust lands,
historic sites, archaeological sites, Native American lands, military reservations, and designated
federal, state, and local parks and natural areas and nonattainment and maintenance areas defined
under the Clean Air Act, as amended (Title 42 U.S.C. 7401, et seq.).

Confirmation of aquatic and riparian communities

Confirmation of surface water resources

Confirmation of groundwater resources

Confirmation of the absence of critical and important habitats

Verification of endangered and threatened species status

Collection of demographic information concerning the area’s economic base, housing, local
educational systems, recreational facilities and opportunities, tax structure, and distribution of the
present revenues to each jurisdiction and district, land uses and zoning, social services, and public
facilities present and projected, present population density and information to support an analysis
of environmental justice and the likelihood of disparate impacts due to the GNEP facilities at the
Site

Information/data on historic and cultural resources

Information/data on future projects needs

Description and identification of any known and reasonably foreseeable federal and non-federal
projects and other actions in the vicinity of the site that may contribute to the cumulative
environmental impacts of the proposed GNEP facilities

Validation of Site and Regional geology

Documentation of the Regional Climatology

Documentation of the Site and Regional Meteorology

Validation of the flood plain potential

Identification of federal, state, and local regulatory and permitting requirements
Verification of other facilities and uses

Description of visual resources

Description of noise impacts

Identification and description of any National Priorities List (NPL) listing

Identification and description of any Comprehensive Environmental Response, Compensation
and Liability Information System (CERCLIS) database items

1.5 Public Participation Activities
The Grant contains requirements for conducting public information meetings during the 90-day grant
period. These are intended to inform local stakeholders of the GNEP purposes and to record their
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comments and concerns. Four meetings were held to assure broad coverage in southeastern New Mexico
and West Texas. Notice of Public Participation Meetings were published in local newspapers resulting in
both the public, and those personally invited, participating. At all four meetings, the presentations
included specific description of the ELEA, who is represented within the ELEA, and presentations from
the ELEA corporate partners, Areva, and Washington Group International. The first meeting was held in
Lovington, New Mexico on March 21, 2007. Lovington was selected since it is the County Seat of Lea
County, has traditionally expressed an interest in nuclear initiatives in Southeast New Mexico, and has an
informed populace that could provide meaningful input. Participation included city and county officials,
members of the public, and one activist group. None of the statement opposed the GNEP Initiative,
although the activists’ group offered several insightful questions concerning transportation and site
suitability for consideration. The second meeting was held in Hobbs, New Mexico on March 22, 2007.
The meeting complemented the PEIS scoping meeting that DOE held earlier in late February and
provided the attendees with Site—specific information. Public support was overwhelmingly positive with
commitments made by both trade organizations, as well as local colleges and universities to support the
GNEP Initiative with training and educational programs. The third meeting was held in Carlsbad, New
Mexico on March 28, 2007. As with the Hobbs meeting, the focus was to complement the information
provided at the PEIS scoping meetings and to allow further input for citizens. Attendance in Carlsbad was
also high and the support was unanimous. Many citizens and civic leaders in Carlsbad reflected on the
positive experience on the community from the WIPP and stated they envisioned the same positive
outcome from the GNEP program. The final meeting was held in Las Cruces, New Mexico on

April 5, 2007. This meeting targeted a smaller audience and focused on colleges and universities in the
area. At this meeting, endorsement from a New Mexico State Representative, from several departments of
New Mexico State University, and local trade organizations reflected the general acceptance of nuclear
energy as the long-term solution to problems created by burning fossil fuels. The outcome of these
meetings is the conclusion that Southeast New Mexico and Western Texas are ready to advance the role
of nuclear power by hosting critical facilities. The commitment from the citizens and their elected leaders
is to support the new projects with infrastructure, a trained labor force, and educated operations staff.
Summaries of each of these meetings are attached as Appendix 1A.

1.6 Data Quality and Authenticity

In order to assure the availability of reliable data and information for use in the PEIS process, data used in
preparing the DSR is accompanied by a statement validating the data quality and authenticity. References
cited in this DSR that were used in the compilation of site information in Chapter 2 have an
accompanying Site Selection Reference Data Form (SSRD) in Appendix 1B. References fall into four
general categories:

> Documents prepared by an Agency of the federal, state, or Local government. In this case, the
information is validated on an SSRD as conforming to the agency’s document preparation and
publication processes.

» Documents prepared by independent scientists, engineers, or researchers. These are examined on
a case-by-case basis by the responsible ELEA team member and a statement of the validity of the
information is presented based on the professional judgment of the ELEA team member.

» Documents prepared by National Laboratories, Corporations, Standards Organizations, or other
organizations with in-house document preparation and review procedures. In this case, the SSRD
relies on the in-house processes for quality control.

» New information developed by the ELEA team. In this case, the methods for quality control are
listed on the SSRD.

In addition, the ELEA arranged for independent review of several portions of the DSR by Sandia National
Laboratories-Carlsbad Operations (SNL). SNL performed most of the geological and hydrological
characterization for the WIPP site and are considered by many to be the experts on the geohydrological
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aspects of southern Eddy and Lea Counties. Their review covered geology, site stability (karst and
seismology), and hydrology.

1.7 Conclusions

The ELEA has offered a 1,040 acre site for the construction of the CFTC and ARR. Summarized in
Table 1.7-1. The Site meets or exceeds basic requirements including infrastructure requirements,
identified by the DOE as essential in the support of the construction and operation of the GNEP facilities.

>
>

>

Public support for nuclear activities and the GNEP facilities specifically is excellent.

Public participation meetings were well attended and comments were overwhelmingly
supportive.

Trade organizations and local colleges and universities made commitments to assure ample
skilled labor for the construction and operation of the facilities.

Local elected officials demonstrated support for the GNEP facilities at the Public Participation
Meetings (PPM).

A major 4-lane, divided federal highway runs within one-half mile of the Site and a rail spur lies
three miles to the west.

Numerous power transmission lines exist within the region assuring plentiful electricity to meet
the demands of high-output facilities.

Proximity to the Ogallala Aquifer and the presence of a 24-inch diameter water line also assures a
plentiful supply of water for plant operation. The Ogallala is estimated to contain

14,000,000 acre-feet of recoverable water in the Lea county portion.

The land is privately owned, which is considered to be an advantage from the stand point of
acquisition for construction of the facilities.

There is federal land adjacent to the Site should expansion of the facility be needed.

The region is sparsely populated with a few nearby ranches and a transient population associated
with oil and gas exploration and production, potash mining, and ranching.

Two major nuclear facilities lie within 50 miles of the Site. The WIPP is 14 miles to the south and
the Waste Control Specialists (WCS) site is 35 miles to the southeast.

Proximity to WCS provides nearby disposal of hazardous Toxic Substance Control Act (TSCA)
waste.

Highway 62/180 that serves the site is a well established radioactive waste transportation corridor
established by the DOE for shipping transuranic mixed waste.

The nearest population centers are the Village of Loving, 30 miles; Carlsbad, 32 miles; Hobbs,
34 miles.

The Site and the immediate vicinity contain no significant sources of potable water, either as
groundwater or surface water.

Current land uses consist of grazing and one operating gas well.

The area soils are sandy and well drained, with a well-developed caliche layer occurring as
shallow as 10"-12" below the surface in some areas of the Site.

The Site is naturally drained and does not lie in a 100- or 500-year flood plain.

The area contains no perennial streams, and the only bodies of water in or around the Site are
ephemeral playas. Playas are barren, flat, generally dry, undrained basins. Laguna Gatuna is an
ephemeral playa that parallels the east side of the Site with portions of the Laguna being
contained in the Site boundary.

The Site is sparsely vegetated with little water and limited land uses.

Biota of this area represent desert grasslands with range grasses, sandsage, and honey mesquite
serving as local dominants.

There are no non-attainment areas in the vicinity and no obstacles to obtaining needed permits
and licenses to construct and operate the plants.
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Table 1.7-1 Comparison of Site Environmental Characteristics to DOE Siting Criteria

Area Reviewed

Comparison of Site Environment

Aquatic and Riparian Ecological Communities

No aquatic or riparian habitat is situated within the Site.
Therefore, there are no licensing or permitting issues
associated with these type of ecological communities. See
Section 2.6.2 for further details.

Water Resources

No important surface water or groundwater features are
located at the Site. See Sections 2.4.1 and 2.4.2 for further
details.

Critical and Important Terrestrial (Plant and Animal)
Habitats

No important or unique terrestrial habitats are situated within
the Site. Therefore, there are no licensing or permitting
issues associated with critical and important terrestrial
habitats. See Section 2.6.1 for further details.

Threatened or Endangered and Special Concern
Species

Based on the information developed and reviewed for this
DSR, no threatened or endangered species or their critical
habitats were identified within the Site. Therefore, there are
no licensing or permitting issues associated with threatened
or endangered species. See Section 2.6.3 for further details.

Regional Demography

Based on the demographic information provided in Section
2.7, the local and regional demographics support the
suitability of the Site for licensing and permitting purposes.

Historical, Archaeological, and Cultural Resources

Information on historic, archaeological, and cultural
resources is provided in Section 2.7.8. Any cultural sites that
are eligible for listing on the National Registry of Historic
Places will be avoided or data recovery will be performed.
These efforts would be coordinated with the New Mexico
State Historic Preservation Officer (SHPO).

Future Projects/Cumulative Environmental Impacts

There are no known future projects for the Site vicinity that
could add additional impacts to constructing, operating and
decommissioning the proposed facilities.

Geology/Seismology

The Site and regional geology and seismology are described
in Section 2.3. The information supports the suitability of the
Site from both a geologic and seismologic standpoint for the
facilities.

Weather/Climatology

Information on the Site climatology and severe weather is
presented in Section 2.2. The information supports the
suitability of the Site for this type of facility.

Hydrology/Flooding

Information on Site flood potential is presented in
Section 2.5.1. The conclusion of the assessment is that the
potential for flooding at the Site is extremely minimal.

Cleanup/Remediation

A Phase | Environmental Site Assessment (ESA) of the Site
has been performed and is summarized in Section 2.11. The
portion of the property used for oil-field brine and oil-field
solids (drill cuttings, mud and tank bottoms) disposal is
avoided by the proposed facilities construction zone. Any
existing oil-industry related contamination would be readily
discernable from any facility releases. Therefore, the Site is
suitable for the proposed facilities.

Visual Resources

Because of the remote location and the classification of the
land, the proposed facilities will not adversely impact the
visual resources as discussed in Section 2.1.3.

Noise

The proposed facilities will not be constrained by noise
restrictions as disclosed in Section 2.9.

Local Support

Local support for the facility is strong and would not
adversely impact licensing and permitting of the Site. Local
support is documented in Appendix 1A.
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2.0 Existing Environment
The ELEA Team has conducted the research required to provide DOE with the proof that
we meet and / or exceed all requirements set forth in the initial grant request, including
overwhelming public support and an abundance of water. Meeting these objectives is a
critical first step to identifying a site for the Consolidated Fuel Treatment Center and the
Advanced Recycling Reactor facilities. Moreover, this area has an energy corridor that
exists as a result of WIPP, LES, and WCS, giving us the infrastructure required to take on a
task of the magnitude of GNEP. Occasionally, there exists the perfect combination of site
suitability and public support — that's what the ELEA site offers to DOE.

2.1 Site Description, Land Use, and Aesthetics

The purpose of this section is to describe the physical location and characteristics of the Site and the
current land uses. This information is necessary to evaluate land use impacts and to determine if the
proposed facilities create land use or infrastructure conflicts. Based on the information collected, the
commitment of land to the proposed facilities has negligible impact on land use and is consistent with the
purposes designated for the land by the ELEA. Development of facilities will result in the relocation of
several pipelines, a telephone cable, and one county road. Relocation can be accomplished with minimal
disruption to the users of these facilities.

The information in this section is also necessary to evaluate the availability of infrastructure (power,
transportation, water) to support construction and operations. The information available for the Site and
reported herein shows that there is a well maintained four-lane highway that serves the Site from both of
the nearby major population centers (Carlsbad and Hobbs). This highway has an annual average daily
traffic (AADT) (both directions) of 3,286 vehicles (2005 data), (NNMDOT, 2007). An industrial railroad
lies 3 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 public lands and would be along ROW obtained
from the state and federal agencies. Construction of railroads is not inconsistent with agency land use,
although additional NEPA analysis would likely be required for ROW on Federal lands. The construction
route would be relatively level and would not have to cross major highways. Similarly, a short extension
of the Double Eagle water line, requiring a federal ROW would be needed if use of the existing aqueduct
proves infeasible. 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 brought in from the north or the south a distance of
one mile to the center of the Site from either direction.

Additionally, the information in this section is needed to evaluate the impacts of the proposed facility on
nearby residents and facilities. 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. Information
collected regarding the Site shows that the only nearby residents 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 Highway 62/180. The nearest population center is the village
of Loving, New Mexico, 30 miles to the southwest. Impacts from normal operations and the most severe
accidents on local populations are expected to be negligible due to the lack of nearby resident population.

This section also presents information regarding aesthetic values in the area. Information collected
indicates that the Site is classified by the Bureau of Land Management (BLM) as a Visual Class IV,
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. Therefore, the proposed facilities are
not expected to have adverse aesthetic impacts.
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The Site offered by ELEA and the subject of this DSR is located on a 1,040 acre site described as
Section 13, Township 20 South, Range 32 East; and West 1/2 Section 18, Township 20 South, Range 33
east and a 40-acre tract in the southwest corner of Section 17, Township 20 South, Range 33 East. The
Site is situated 0.52 miles north of U.S. Highway 62/180. The Site is privately owned under option to
ELEA and is bordered by federal and state lands on all sides. Of interest is BLM Section 24 immediately
to the south of the Site. If additional area is needed for the GNEP facilities, the BLM has a well
established process that would allow the ELEA to acquire additional acreage through purchase or land
exchange. Acquiring Section 24 would make another 640 acres available; 400-acres of which are north of
U.S. Highway 62/180. Securing additional lands could be useful for the purpose of assuring that ample
space is available for storage of waste from the GNEP facilities. The acquisition process takes 24 to
36 months (Lofton, 2007).

The Site was chosen from among six candidate sites within the two county regions. The ELEA developed
and used 31 separate screening criteria to determine which site should be offered. The Site described in
this DSR best met the 31 criteria. The screening criteria and process are described in Appendix 2C.

During the investigation of this Site, published data required to complete the grant application were
identified and validated by a team of subject matter experts and determined to be accurate and appropriate
for the purpose. Much of these data were used to support DOE’s preparation of an Environmental Impact
Statement (EIS) for WIPP, various permit applications for WIPP and the licensing process for the recently
NRC-licensed NEF facility near Eunice, New Mexico. Many of the reference documents were compiled
by federal or state agencies under programs that assure the accuracy of the data used.

In addition, new studies and investigations were used in preparing this DSR to serve two fundamental
purposes:

» The studies validated the regional data as appropriate for the Site

» Investigations of site-specific factors that were not available in a regional database were
necessary to complete the site description

> Data collected by the ELEA GNEP team were collected under subcontractor Quality
Assurance/Quality Control programs based on Environmental Protection Agency (EPA)
guidance, DOE guidance, or established industry standards

2.1.1 Site of the Proposed Facilities

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. The nearest international airport
is located between Midland and Odessa, Texas 98 miles to the southeast (See Figure 2.1.1-1).
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Figure 2.1.1-1 Site Vicinity

2.1.1.1 Boundaries, Dimensions, Structures, and Land-Use

The Site consists of mostly undeveloped land (See Figure 2.1.1.1-1) 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 (BLM, 2007a).
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—— ELFEASite Boundary Note: North-South distance of Site is approximetely
5,280 feet. East-WWest distance is approximately
— — Section Lines 11,870 feet. - ﬂ -

0

0

Figure 2.1.1.1-1 ELEA Site Boundary
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This fence is the boundary between two grazing allotments administered by the U.S Department of
Interior, 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. The legal description of the Site is as follows (ELEA, 2006):

> Atract of land located in Section 13, Township 20 South, Range 32 East containing 640 acres,
more or less

» The Surface Estate only of Lot 2, 3, and 4; the East Half of the West Half (E 1/2 W 1/2); and the
South Half of the Southeast Quarter (S 1/2 SE 1/4), all in Section 18, Township 20 South, Range
33 East, New Mexico Principal Meridian (NMPM)
» The Surface Estate only of a tract of land located in the Southwest Quarter of Section 17,
Township 20 South, Range 33 East, N.M.P.M. and more particularly described as beginning at
the Southwest corner of said Section 17, thence S89° 59' E, 1322.50 feet; thence NQ° 3' W,
1320 feet; thence N89° 59" W, 1322.50 feet; and thence S0° 3' E, 1320 feet to the point of
beginning
The following are situated on the Site: (See Appendix 2A: Map 1, ELEA Site roads, Structures, and
Utilities)
» A communications tower in the southwest corner of the Site

» A 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 property

» Qil 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
Surrounding the Site are BLM lands and two small parcels of state land. The surface estate is privately
owned (Lea County, 2007), and the subsurface minerals are owned by the state of New Mexico. Mineral
rights available for leasing are potash, and oil/gas. Figure 2.1.1.1-2 shows the oil/gas leasing on the Site
(NM State Land Office, 2007). Figure 2.1.1.1-3 shows the potash mineral leasing (BLM, 2007Db).

Figure 2.1.1.1-2 Oil/Gas Leases
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Figure 2.1.1.1-3 Potash Leases

There are several existing ROW in the Site. These existing ROW include pipelines, roads, well pads,
power lines, telephone lines, and a communications tower (BLM, 2007d). See Appendix 2A, Map 1 in for
the location of the existing right -of-ways.

2.1.1.2 Construction Zones

ELEA has determined that 695 acres is available without significant site preparation to construct the
GNEP facilities. Map 2 shows the siting of the construction zone available on the Site. There have been
283 acres set aside for surface water run-off protection areas which includes the portion of the property in
the Laguna Gatuna playa. Fifty-four acres have been removed from the construction area for partially
reclaimed oil/gas facilities and the one producing gas well (ELEA, 2006). If additional area is needed for
the GNEP facilities, the BLM has a well established process that would allow the ELEA to acquire
additional acreage through purchase or land exchange. Acquiring Section 24 would make another 640
acres available; 400-acres of which are north of U.S. Highway 62/180. The acquisition process takes 24 to
36 months (Lofton, 2007).

2.1.1.3 Infrastructure
This description of infrastructure includes transportation, water, electric power, waste management
facilities, and analytical laboratory services in the vicinity of the Site.

2.1.2 Land Use

2.1.2.1 Six-Mile Radius

Lands within six miles of the Site are privately owned, state lands, or BLM lands (See Appendix 2A:
Maps 1-15). Land use within six miles of the Site falls into two categories; livestock grazing and mineral
extraction. Map 6 shows all of the BLM grazing allotments in the vicinity. 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 Mining, LLC owns both mines located within 6 miles of the Site. The Intrepid North
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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 (Intrepid Mining Co, 2007). See Appendix 2A, Map 7 details the
extent of the mined out areas of the two potash mines. The mining facilities do not impact the Site.

Oil/gas extraction provides most of the activity in the vicinity. See Appendix 2A, Maps 3, 4, 5, and 10
show the infrastructure for the oil/gas industry in the area. 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 and produced water 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 (UT, 1986). 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.

The nearest residents 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, two miles to the south and at the Controlled Recovery Inc.
complex, three miles to the southwest. There is an average population of less than 20 residents among 5
ranches within a 6-mile radius. This is a population density of less than 5 residents per square mile
(Hughes, 2007; Sterner, 1995, 2007; USA Photomaps, 2007).

2.1.2.2 Fifty-Mile Radius

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 six mile radius (See Appendix 2A: Map 16). Along with the mining,
grazing, and oil/gas activity, agriculture is a major activity. Along the Pecos River agricultural activities
are conducted from south of Loving, New Mexico, to north of Roswell, New Mexico. The farm lands in
this region are irrigated primarily with water from the Pecos River and supplemented with well water.

To the east of the ELEA Site, agricultural activities occur on the high plains of the Llano Estacado.
Irrigation is supported by water wells tapping available aquifers. The irrigation methods and layout of
these fields are quite different from those used along the Pecos River. Most of these lands are irrigated
with center-pivot sprinkler systems.

Oil/gas activity occurs throughout the area where allowed. Mining is confined to the area east of
Carlsbad, New Mexico. Livestock grazing is permitted throughout the region except for the Carlsbad
Caverns National Park, which is southwest of the Site.

Regional airports are available in Carlsbad, Hobbs, and Roswell, New Mexico, with services provided by
regional air carriers. Small, general aviation airports are available in Artesia, Jal, and Lovington, New
Mexico.

There are three state parks and two national facilities in the vicinity and all are located on or near the
Pecos River. Living Desert State Park is in Carlsbad. Brantley Lake State Park is northwest of Carlsbad
on the Pecos River, and Bottomless Lakes State Park, also on the Pecos River, is east of Roswell
(NMEMNRD, 2007). Bitter Lake National Wildlife Refuge is east of Roswell (USGS, 1974) and
Carlshad Caverns National Park is southwest of Carlsbad (USGS, 1976).

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. Route 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. See Appendix 2A, Map 16 shows the major roads, parks, population centers, and other
items of interest within 50 miles of the Site.
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2.1.2.3 Other Facilities and Uses of Site
This section describes facilities near the Site and their uses. The section also addresses the relative cost of

heavy construction in the area.

Figure 2.1.2.3-1, shows the location of other facilities in relation to the Site. Facilities of interest in the
area include major airports within 10 miles of the Site boundary and hazardous facilities (NMED Web
portal) within 5 miles of the boundary. There are no major airports within 10 miles of the Site. However,
an abandoned landing strip (1,000 feet long) is located five miles west of the Site. There are 12 industrial
facilities (“potentially hazardous facilities”) located within five miles of the Site boundary. The industrial
facilities consist of four compressor stations, a booster station, two gas plants, two potash mines, a major
natural gas transmission pipeline, a hydrocarbon remediation landfarm, and an industrial solid waste
landfill.

Figure 2.1.2.3-1 Other Facilities near the Site
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Facility name and use is outlined in Table 2.1.2.3-1.

Table 2.1.2.3-1 Facility Description and Use

Facility Name Facility Use
Paige — Hat Mesa Compressor Station | Natural Gas Transmission
Geronimo Compressor Station Natural Gas Transmission
Tomahawk Compressor Station Natural Gas Transmission
Maverick 14 Compressor Station Natural Gas Transmission
Transwestern Pipeline and Pipeline Transportation of Natural Gas
Compressor Station Yard
Hat Mesa Compressor Station Natural Gas Transmission
Lusk Natural Gas Plant Natural Gas and Gas Products
Zia Gas Plant Crude Petroleum and Natural Gas Extraction
Lea Land Incorporated Non-Hazardous Industrial Solid Waste Landfill
Controlled Recovery Incorporated Hydrocarbon Remediation Landfarm
Intrepid Potash North Plant Potash Mining-Mill Facility
Intrepid Potash East Plant Potash Mining

Heavy Construction Cost

The construction cost of building a facility is generally determined using the RSMeans U.S. 30-city
average. The average establishes a cost index that is used to estimate construction cost from city to city
and region to region. The cities used to establish the cost index are, for the most part, large cities with a
plentiful selection of construction contractors and construction materials.

The city cost index must be adjusted when determining construction cost in a rural or remote micropolitan
areas, such as Carlsbad and Hobbs. Heavy construction costs in the area are typically 15 to 20 percent
higher than the RSMeans U.S. 30-city average, (Johns, 2007) applicable in large cities such as
Albuquerque, New Mexico or Dallas, Texas. The higher construction costs are the result of fewer local
contractors capable of constructing complex facilities and the fact that construction materials are not as
readily available as in a large city.

2.1.2.4 Grazing

Rangelands comprise a substantial portion of the Site and provide forage for livestock. The grazing
allotments administered by the BLM in the vicinity of the Site are shown on Map 6. Pasture rotation with
some of the pastures being rested for at 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 9 animal unit months per
640 acres (BLM, 2007). 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
adjacent lands that are managed by the same rancher. The entire Site is used for grazing.

2.1.2.5 Oil and Gas and Minerals Activities

The oil and gas industry is well established in the region of 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 and distillate well is present on the Site along with numerous plugged and abandoned wells. The
minerals (including oil and gas) beneath the Site are owned by the state of New Mexico and are leased to
production companies for development (See Appendix 2A, Maps 10 and Figure 2.1.2-2). Further oil and
gas development is not allowed by the New Mexico Oil Conservation Division (OCD) due to the
presence of potash ore beneath the Site. However, development of the GNEP facilities could disrupt oil
and gas in the future, although drilling methods would allow access to resources from outside the Site.
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Potash minerals are used to produce one of the major ingredients in fertilizers. There are twelve potash
ore zones of Permian Age in the Carlsbad Mining District, all in the Salado formation. There were two
potash mining and refining operations in the area: Mosaic Potash and Intrepid Mining NM, LLC. Potash
has been evaluated at the Site (See Appendix 2A, Map 8). Intrepid has rights to potash beneath the Site as
shown in Appendix 2A, Map 9 and Figure 2.1.2-3. Mining has not progressed as far as Site and is not
likely to during the construction, operation, and decommissioning of the GNEP facilities (See

Appendix 2A, Map 7).

Caliche, as the term is used in the Southwestern United States, refers to a buff, white, or reddish brown
calcareous material of secondary accumulation, commonly found in layers on or near the surface of soils
in the arid and semiarid regions. “Calcrete,” “duricrust,” and “hardpan” are other terms used to describe
caliche in its various forms. Caliche is considered a locally significant construction material due to its
compaction properties. Deposits of caliche are frequently used for the construction of well pads, surfacing
roads, and as a compacted base-course for buildings and paved roads. Several pits which produce a
caliche are located in the vicinity. Access to caliche on federal lands is made achieved by way of Free Use
Permits granted by the BLM. No caliche production occurs on the Site.

2.1.2.6 Future Project Needs

There are no known plans for the development of either federal or non-federal facilities in the area that
would add to the impacts created by the construction, operation, and decommissioning of the GNEP
facilities at the Site. The nearest nuclear facility, the WIPP, is a zero release facility. That is, it has no
normal operations or processes that create airborne or waterborne releases of radionuclides. WIPP does
release volatile organic compounds and diesel emissions in small quantities under permits issued by the
Hazard Waste Bureau and the New Mexico Air Quality Bureau, respectively. An excellent environmental
baseline has been established by the WIPP prior to operations and ongoing monitoring will detect releases
from non-normal events.

The NEF which is under construction near Eunice, NM, is too distant from the Site (34 miles) to create
cumulative impacts.

2.1.3 Aesthetics

The BLM provides a means for determining visual values in their Visual Resource Management
(VRM) Manual 8410 (BLM, Undated). This inventory-like system of evaluation consists of three
determinations:

> Scenic Quality
> Sensitivity Level Analysis
» Delineation of Distance Zones
Based on these three categories, the BLM places land into one of four visual resource inventory classes.

Classes I and Il are the most valued, Class |11 is of moderate value and Class 1V is of least value. The Site
is determined to be in the range of a Class I11-1V location as demonstrated below.

The 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.

2.1.3.1 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: landform, vegetation, water, color, adjacent scenery, scarcity, and cultural modifications.
Evaluators followed the visual resource inventory process and evaluated the Site from key observation
points. Based upon this process, the Site received the lowest scenic-quality rating. This rating means that
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the level of change to the characteristic landscape can be high, and allows for the greatest level of
landscape modification.

2.1.3.2 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.

Since 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.

2.1.3.3 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 landfarm to
the southwest of the Site, and an area potash mine to the west of the Site along with a communication
tower.
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2.2 Climate and Air Quality

This section presents information on the climate, weather, and air quality at the Site. This information is
needed in order to develop air dispersion models for evaluating the impacts of normal operations and
potential accidents on human health and the environment. Air models are also used to evaluate the effects
of construction activities. In addition, this information will be used in the design of the facilities with
regard to wind, rain, and snow loadings on structures and the establishment of a design basis tornado.

Climate and weather are believed to be conducive to siting nuclear facilities. Precipitation is low and
violent storms are infrequent. Spring winds may cause dust during construction periods. However, the
natural vegetation at the Site generally reduces the amount of windblown dust. It is not possible to
definitively assess the impact without a specific facility design, however it is believed that impacts will be
small based on the analysis performed the NEF which has similar climatic and weather conditions (NRC,
2005). The NEF demonstrates that construction can be accomplished in a manner that assures vehicle
emissions are below the National Ambient Air Quality Standards (NAAQS) for criteria pollutants and
that particulate matter from windborne dust is also below the NAAQS.

2.2.1 Climate

The Site climate is typical of a semi-arid region, with generally mild temperatures, low precipitation and
humidity, and a high evaporation rate. During the winter, the weather is often dominated by a high
pressure system located in the central part of the western U.S. and a low pressure system located in north-
central Mexico. During the summer, the region is affected by a low pressure system normally located over
Arizona.

Climate information from Hobbs, New Mexico obtained from the Western Regional Climate Center was
used. In addition, National Oceanic and Atmospheric Administration (NOAA) Local Climatological Data
(LCD) recorded at Midland-Odessa Regional Airport, TX and at Roswell, NM, were used. Use of the
Hobbs, Midland-Odessa, and Roswell observations for a general description of the meteorological
conditions at the Site was deemed appropriate as they are all located within the same region and have
similar climates. Midland-Odessa is the closest first-order National Weather Service (NWS) station to the
Site. Figure 2.2.1-1 presents a map of the region. In the following summaries of meteorological data, the
averages are based on:

» Hobbs station (WRCC, 2007a) averages are based on a 30-year record (1971 to 2000) unless
otherwise stated (a cooperative station, with limited data; e.g., no humidity or snowfall data).

» Midland-Odessa station (NOAA, 2005a) averages are based on a 30-year record (1971 to 2000)
unless otherwise stated (a first order National Weather Service station).
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Figure 2.2.1-1 Map of Region Showing Weather Stations Used in Analysis

» Roswell station (NOAA, 2005b) averages are based on a 30-year record (1971 to 2000) unless
otherwise stated (a first order National Weather Service station).

A DOE station is operated at the WIPP (14 miles south of the Site) to support their program. However,
because of the short duration of the WIPP station record, commencing in 1986, the data were not used
here for describing the general climate. For more information see the WIPP Annual Site Environmental
Reports (DOE, 1999, 2000, 2001, 2002a, 2003, 2004b, 2006).

2.2.1.1 Temperatures

A summary of 30 years of temperature data (Table 2.2.1.1-1) collected at the Hobbs, New Mexico,
Cooperative Observer’s Station shows a mean annual temperature of 62.2° Farenheit (F) with the mean
monthly temperature ranging from 42.9°F in January to 80.1°F in July (WRCC, 2007). The highest mean
maximum temperature for the period from 1971-2000 is 102.1°F and the lowest mean minimum
temperature is 22.8°F. There are an average of 2,849 heating® degree days and 1,842 cooling degree days’
per year; national averages of 4,055 heatingl and 1,368 cooling degree days® per year (NOAA, 2007).

! With respect to fuel consumption, one heating degree day is given for each degree that the daily mean daily
temperature departs below the base temperature of 65°F.
2 With respect to fuel consumption, one cooling degree day is given for each degree that the daily mean daily
temperature departs above the base temperature of 65°F.
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Table 2.2.1.1-1 HOBBS, New Mexico, Temperature Data

1971-2000
Highest Mean | Lowest Mean
Mean Monthly | Highest Mean | Lowest Mean Maximum Minimum
Temperature Temperature Temperature Temperature Temperature
Month °F °F °F °F °F
January 42.9 47.8 36.6 64.7 22.8
February 48.0 54.6 42.5 71.3 28.5
March 54.8 61.6 48.7 79.1 33.9
April 62.6 67.8 57.0 83.8 41.5
May 70.9 77.9 66.6 94.5 50.5
June 77.9 84.8 73.7 101.5 59.5
July 80.1 86.0 74.8 102.1 62.7
August 78.3 82.0 72.9 96.4 61.1
September 72.3 77.5 66.0 92.6 54.2
October 63.2 66.6 56.9 84.4 41.7
November 51.3 56.4 44.9 73.5 30.8
December 44.0 48.9 37.6 65.4 22.8
Annual 62.2 86.0 36.6 102.1 22.8

Thirty-year mean monthly average temperatures in Midland-Odessa (NOAA, 2005a) range from 43.2°F
in January to 81.7°F in July. The lowest daily minimum temperature (over a 57-year period) was —11°F in
February 1985 and the highest daily maximum temperature (over a 57-year period) was 116°F in June
1994. The 30-year mean relative humidity ranges from 27 to 80 percent. Highest humidities occur mainly
during the early morning hours (NOAA, 2005a). For the Midland-Odessa data, the daily and monthly
averages and extremes of temperature, and the monthly averages of mean relative humidity, are listed in
Table 2.2.1.1-2 and Table 2.2.1.1-3, respectively.

Thirty-year mean monthly average temperatures in Roswell (NOAA, 2005b) range from 40.0°F in
January to 80.8°F in July. The lowest daily minimum temperature (over a 33-year period) was —9°F in
January 1979 and the highest daily maximum temperature (over a 33-year period) was 114°F in

June 1994. The 30-year mean relative humidity ranges from 22 to 75 percent. Highest humidities occur
mainly during the early morning hours (NOAA, 2005b). For the Roswell data, the daily and monthly
averages and extremes of temperature, and the monthly averages of mean relative humidity, are listed in
Table 2.2.1.1-4 and Table 2.2.1.1-5, respectively.
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Table 2.2.1.1-2 Midland-Odessa, Texas, Temperature Data

Mean Daily Mean Daily Highest Daily Lowest Daily
Mean Monthly Maximum Minimum Maximum Minimum
Temperature® | Temperature’ | Temperature®* | Temperature® | Temperature®
Month °F °F °F °F °F
January 43.2 57.0 30.1 84 -8
February 48.6 62.0 34.0 90 -11
March 55.9 69.7 40.6 95 9
April 63.7 78.8 49.5 101 20
May 72.8 86.7 59.1 108 34
June 79.6 93.0 67.0 116 47
July 81.7 94.5 69.4 112 53
August 80.4 93.2 68.4 107 54
September 73.9 86.5 61.9 107 36
October 64.4 77.6 51.7 101 24
November 52.3 65.9 39.2 90 11
December 44.8 58.8 31.8 85 -1
Annual 63.4 77.0 50.2 116 -11
130-year period (1971 — 2000)
257-year period (1944 — 2000)
358-year period (1943 — 2000)
Table 2.2.1.1-3 Midland-Odessa, Texas, Relative Humidity Data
1971-2000
RH% | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Year
Average | 58 55 46 45 51 54 | 52 55 60 60 59 58 54
00LST* | 64 62 54 53 60 63 | 58 62 68 70 68 65 62
06LST | 72 71 65 67 75 78 | 73 76 80 80 76 72 74
12 LST | 47 44 35 33 38 42 | 42 44 49 47 45 46 43
18LST | 42 36 28 27 31 34 | 35 38 43 44 45 44 37
*LST = Local Standard Time
Table 2.2.1.1-4 Roswell, New Mexico, Temperature Data
Mean Daily Mean Daily Highest Daily Lowest Daily
Mean Monthly Maximum Minimum Maximum Minimum
Temperature® | Temperature’ | Temperature®* | Temperature® | Temperature®
Month °F °F °F °F °F
January 40.0 54.8 26.6 82 -9
February 45.7 60.2 30.9 85 3
March 52.9 67.9 37.2 93 9
April 60.5 76.5 45.6 99 23
May 69.6 85.5 55.4 107 34
June 78.0 93.6 64.1 114 47
July 80.8 94.4 66.8 111 0
August 78.9 92.1 66.6 107 54
September 72.0 85.8 59.5 103 40
October 61.4 76.2 47.5 99 14
November 48.9 63.8 35.0 88 4
December 40.7 55.5 27.0 81 -8
Annual 60.8 75.5 46.8 114 -9

130-year period
250-year period
333-year period

(1971 - 2000)
(1949 — 2000)
(1968 — 2000)
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Table 2.2.1.1-5 Roswell, New Mexico, Relative Humidity Data
1971-2000
RH% | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Year
Average | 57 50 42 37 40 44 | 48 53 55 52 52 56 49
00LST* | 71 66 58 54 59 65 | 69 74 75 70 68 68 66
06 LST | 50 44 34 30 33 35 | 40 44 47 43 44 48 41
12LST | 41 33 26 22 24 27 | 32 36 39 36 38 41 33

18 LST 62 55 45 41 44 48 54 60 62 59 59 61 54
*LST = Local Standard Time

2.2.1.2 Precipitation

The 30-year mean annual total rainfall in Hobbs is 18.15 inches. Precipitation ranges from an average of
0.48 inches in March to 3.13 inches in September. Record maximum and minimum monthly totals are
13.83 inches in May 1992 and zero in January 2000. The highest 24 hour precipitation total over a
92-year period is 7.5 inches (WUSLHS, 2006). Table 2.2.1.2-1 lists the monthly averages and extremes of
precipitation for Hobbs (WRCC, 2007).

The 30-year mean annual total rainfall in Midland-Odessa is 14.8 inches. Precipitation amount ranges
from an average of 0.42 inches in March to 2.31 inches in September. Record maximum and minimum
monthly totals (over a 58-year period) are 9.70 inches in September 1980 and a trace amount in

March 1994, respectively. The highest 24-hour precipitation total (over a 52-year period) was 5.99 inches
in May 1968 (NOAA, 2005a). Table 2.2.1.2-2 lists the monthly averages and extremes of precipitation for
Midland-Odessa.

The 30-year mean annual rainfall total in Roswell is 13.34 inches. Record maximum and minimum
monthly totals (over a 33-year period) are 6.88 inches in July 1991 and a trace amount in May 1996,
respectively (NOAA, 2005b). The highest 24-hour precipitation total (over a 33-year period) was 4.91
inches (NOAA, 2005b). Table 2.2.1.2-3 lists the monthly averages and extremes of precipitation for
Roswell.

Table 2.2.1.2-1 HOBBS, New Mexico, Precipitation Data
1971-2000

Precip

inches | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Year

Average | 0.51 | 0.66 | 0.48 | 0.78 | 2.58 | 2.03 | 242 | 252 | 3.13 |1.45]0.87 | 0.72 | 18.15
Max 2.03 221|298 |286|13.83 | 537|941 |9.06 | 1299 |8.15|4.33 | 5.08 | 13.83
Min 0 0 0 0 0 0 |0.22]0.11] 0.08 0 0 0 0

Table 2.2.1.2-2 Midland-Odessa, Texas, Precipitation Data

Precip

inches Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
1

Average” | 553 | o5 | 042 | 073 | 179 | 171 | 180 | 177 | 231 | 1.77 | 065 | 065 | 148
2

Max 366 | 255 | 2.86 | 2.85 | 763 | 393 | 85 | 443 | 97 | 745 | 542 | 33 | 97
L2

Min 0.0 0.0 T 00 | 002 | 001 T 005 | 0.0 0.0 0.0 T 0.0

Max in

hozu‘tss 115 | 1.32 | 22 162 | 475 | 307 | 599 | 241 | 437 | 359 | 217 | 09 | 599

T =trace

130-year period (1971 — 2000)
258-year period (1943 — 2000)
%52-year period (1949 — 2000)
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Snowfall over a 30-year period in Midland-Odessa averages 5.1 inches per year. Maximum monthly
snowfall/ice pellets (over a 57-year period) of 9.8 inches fell in December 1998. The maximum amount of
snowfall/ice pellets (over a 51-year period) to fall in 24 hours was 9.8 inches in December 1998 (NOAA,
2005a). Table 2.2.1.2-4 lists the monthly averages and maximums of snowfall/ice pellets.

Snowfall over a 30-year period in Roswell averages 11.9 inches per year. Maximum monthly snowfall/ice
pellets (over a 26-year period) of 21.0 inches fell in December 1997. The maximum amount of
snowfall/ice pellets (over a 26-year period) to fall in 24 hours was 16.5 inches in February 1988 (NOAA,
2005b). Table 2.2.1.2-5 lists the monthly averages and maximums of snowfall/ice pellets.

Table 2.2.1.2-3 Roswell, New Mexico, Precipitation Data

Precip

inches Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
1

Average 039 | 041 | 035 | 058 | 130 | 162 | 199 | 231 | 1.98 | 1.29 | 053 | 059 | 13.34
2

Max 103 | 202 | 284 | 289 | 457 | 502 | 688 | 6.48 | 658 | 591 | 295 | 3.07 | 6.88
.2

Min 0.03 | 00 0.0 | 001 T 0.02 | 001 | 007 | 005 T 0.0 0.0 0.0

Max in 24

hours? 067 | 141 | 222 | 224 | 177 | 305 | 491 | 394 | 2,71 | 389 | 133 | 11 4.91

T = trace
130-year period (1971 — 2000)
233-year period (1968 — 2000)

Table 2.2.1.2-4 Midland-Odessa, Texas, Snowfall Data

Snowfall
inches Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
1
Average 22 | 07 | 02 | 01 | 00 | 00 | 00 | 00 | 00 | 0o* | 05 | 14 | 51
2
Max 9.0 3.9 5.9 2.0 T T T T T 0.6 8.0 9.8 9.8
Max in 24
hours® 6.8 3.9 5.0 2.0 T T T T T 0.6 6.0 9.8 9.8

T =trace; 0.* indicates the value is between 0.0 and 1.3 cm (0.0 and 0.5 in)
130-year period (1971 — 2000)
257-year period (1944 — 2000)
351-year period (1952 — 2000)

Table 2.2.1.2-5 Roswell, New Mexico, Snowfall data

Snowfall
inches Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

1
Average 3.1 2.6 09 | 04 o | 00| 00| 00 | 00 | 03 | 13 3.3 11.9

Max?
10.4 16.9 6.8 5.3 0.8 1.0 0.0 0.0 1.0 4.2 12.3 21.0 21.0

Max in 24
hours? (7.3) | (16.5) | (6.8) | (4.0) (2.0) | (1.0) | (0.0) | (0.0) | (1.0) | 3.1 | (6.3 (9.7) (16.5)

0.* indicates the value is between 0.0 and 1.3 cm (0.0 and 0.5 in)
130-year period (1971 — 2000)
226-year period (1975 — 2000)

2.2.1.3 Wind Speeds

Monthly mean wind speeds and prevailing wind directions at Midland-Odessa are presented in

Table 2.2.1.3-1. The annual mean wind speed was 11.0 mph and the prevailing wind direction was wind
from 180 degrees with respect to True North (NOAA, 2005a). Monthly mean wind speeds and prevailing
wind directions at Roswell are presented in Table 2.2.1.3-2. The annual mean wind speed was 8.2 mph
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and the prevailing wind direction was wind from 160 degrees with respect to True North (NOAA, 2005b).
The maximum five-second wind speed was 70 mph from 200 degrees with respect to True North at
Midland-Odessa and 64 mph from 250 degrees with respect to True North at Roswell.

Five years of data (1987-1991) from the Midland/Odessa National Weather Service site were used to
generate joint frequency distributions of wind speed and direction as a function of atmospheric stability
class. Depending on the amount of incoming solar radiation and other factors, the atmosphere may be
more or less turbulent at any given time. Meteorologists 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. This data summary is provided in Table 2.2.1.3-3 through

Table 2.2.1.3-9.

Table 2.2.1.3-1 Midland-Odessa, Texas, Wind Data

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Mean
Speed*
mph
Prevailin
Direction
degrees 180 180 180 180 180 160 160 160 160 180 180 180 180
from True
North
Max 5-
second
speed3 54.0 52.0 54.0 59.0 55.0 63.0 69.0 64.0 70.0 52.0 48.0 54.0 70.0
mph
149-year period (1952 — 2000)
234-year period (1967 — 2000)
39 -year period (1992 — 2000)

10.4 11.2 12.4 12.6 12.4 12.2 10.7 9.9 9.9 9.9 10.3 10.1 11.0

Table 2.2.1.3-2 Roswell, New Mexico, Wind Data

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year

Mean
Speed®
(mph)
Prevailing
Direction
degrees 160 160 160 160 150 160 150 140 160 160 160 360 160
from True
North

Max 5-
second
speed® mph
142-year period (1959 — 2000)
226-year period (1975 — 2000)
39 —year period (1992 — 2000)

6.9 8.1 9.5 9.8 9.6 9.6 8.5 7.7 7.6 7.3 7.2 6.9 8.2

54.0 | 54.0 55.0 64.0 58.0 62.0 59.0 55.0 51.0 52.0 53.0 51.0 64.0
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Table 2.2.1.3-3 Midland/Odessa Five Year (1987-1991) Annual Joint Frequency Distribution for all Classes
Combined as Percent of Time
Jan. 1, 1987-Dec. 31, 1991

Wind Speed mph
Calm =2.53%
Direction 1-3 4-7 8-12 13-18 19-24 2245 Total
N 0.28 1.64 1.69 1.32 0.53 0.13 5.59
NNE 0.17 0.68 1.19 1.30 0.48 0.14 3.96
NE 0.15 0.67 1.51 1.82 0.64 0.14 4,92
ENE 0.12 0.89 1.73 1.70 0.40 0.06 4.90
E 0.16 1.46 2.75 1.67 0.22 0.04 6.30
ESE 0.17 1.38 2.48 1.30 0.18 0.03 5.54
SE 0.16 2.18 2.96 1.91 0.31 0.04 7.57
SSE 0.30 2.70 3.64 3.25 0.87 0.11 10.87
S 0.39 411 6.46 7.44 1.92 0.23 20.55
SSW 0.23 1.90 2.99 1.89 0.31 0.02 7.34
SW 0.14 1.04 2.21 1.77 0.27 0.05 5.49
WSW 0.16 0.83 1.56 1.49 0.45 0.18 4.67
W 0.20 0.77 1.35 1.21 0.48 0.40 4.41
WNW 0.18 0.57 0.66 0.63 0.18 0.12 2.33
NW 0.21 0.78 0.82 0.52 0.16 0.09 2.58
NNW 0.18 1.17 0.85 0.53 0.19 0.05 2.98
SubTotal 3.21 22.78 34.85 29.75 7.58 1.83 100.00

Table 2.2.1.3-4 Midland/Odessa Five Year (1987-1991) Annual Joint Frequency Distribution for Stability
Class A as Percent of Time
Jan. 1, 1987-Dec. 31, 1991

Wind Speed mph
Calm = 0.06%
Direction 1-3 4-7 8-12 13-18 19-24 >24.5 Total
N 1.75 9.36 0.00 0.00 0.00 0.00 11.11
NNE 1.75 4.09 0.00 0.00 0.00 0.00 5.85
NE 0.00 4.68 0.00 0.00 0.00 0.00 4.68
ENE 1.17 7.02 0.00 0.00 0.00 0.00 8.19
E 1.75 8.77 0.00 0.00 0.00 0.00 10.53
ESE 1.75 4.68 0.00 0.00 0.00 0.00 6.43
SE 1.17 5.85 0.00 0.00 0.00 0.00 7.02
SSE 0.00 5.85 0.00 0.00 0.00 0.00 5.85
S 1.75 9.36 0.00 0.00 0.00 0.00 11.11
SSwW 1.17 5.26 0.00 0.00 0.00 0.00 6.43
SW 0.00 7.02 0.00 0.00 0.00 0.00 7.02
WSW 0.58 3.51 0.00 0.00 0.00 0.00 4.09
W 0.00 2.92 0.00 0.00 0.00 0.00 2.92
WNW 0.00 1.17 0.00 0.00 0.00 0.00 1.17
NW 0.58 4.09 0.00 0.00 0.00 0.00 4.68
NNW 0.00 2.92 0.00 0.00 0.00 0.00 2.92
SubTotal 13.45 86.55 0.00 0.00 0.00 0.00 100.00
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Table 2.2.1.3-5 Midland/Odessa Five Year (1987-1991) Annual Joint Frequency Distribution For Stability
Class B as Percent of Time
Jan. 1, 1987-Dec. 31, 1991

Wind Speed mph
Calm=0.11%
Direction 1-3 4-7 8-12 13-18 19-24 >24.5 Total
N 1.24 2.66 1.36 0.00 0.00 0.00 5.25
NNE 1.05 1.55 1.17 0.00 0.00 0.00 3.77
NE 0.99 1.98 1.36 0.00 0.00 0.00 4.33
ENE 0.87 2.84 2.22 0.00 0.00 0.00 5.93
E 0.37 4.26 3.83 0.00 0.00 0.00 8.47
ESE 1.05 3.09 2.72 0.00 0.00 0.00 6.86
SE 0.56 2.97 2.78 0.00 0.00 0.00 6.30
SSE 0.93 3.34 3.96 0.00 0.00 0.00 8.22
S 1.55 5.93 8.53 0.00 0.00 0.00 16.01
SSW 0.74 3.28 3.65 0.00 0.00 0.00 7.66
SW 0.87 2.60 3.03 0.00 0.00 0.00 6.49
WSW 0.74 2.66 2.66 0.00 0.00 0.00 6.06
W 0.99 3.15 1.05 0.00 0.00 0.00 5.19
WNW 0.68 1.55 0.80 0.00 0.00 0.00 3.03
NW 1.11 1.30 0.87 0.00 0.00 0.00 3.28
NNW 0.93 1.67 0.56 0.00 0.00 0.00 3.15
SubTotal 14.65 44.81 40.54 0.00 0.00 0.00 100.00

Table 2.2.1.3-6 Midland/Odessa Five Year (1987-1991) Annual Joint Frequency Distribution for Stability
Class C as Percent of Time
Jan. 1, 1987-Dec. 31, 1991

Wind Speed mph
Calm=0.12%
Direction 1-3 4-7 8-12 13-18 19-24 >24.5 Total
N 0.17 1.04 2.38 0.38 0.15 0.06 4,18
NNE 0.06 0.69 1.67 0.71 0.10 0.02 3.24
NE 0.10 0.71 1.82 0.88 0.21 0.06 3.78
ENE 0.00 1.00 1.78 0.82 0.08 0.02 3.70
E 0.04 1.04 3.14 0.96 0.13 0.00 5.31
ESE 0.08 0.79 2.82 1.15 0.13 0.00 4,97
SE 0.06 0.69 3.43 2.09 0.19 0.02 6.48
SSE 0.02 1.25 5.06 3.82 1.00 0.10 11.23
S 0.12 1.97 10.10 7.82 1.82 0.36 22.20
SSW 0.10 1.57 5.10 2.38 0.25 0.02 9.41
SW 0.02 1.13 4,56 2.20 0.21 0.04 8.17
WSW 0.06 0.82 3.45 1.17 0.42 0.13 6.06
W 0.10 0.75 1.92 1.46 0.40 0.19 4.81
WNW 0.08 0.69 1.09 0.48 0.13 0.02 2.49
NW 0.13 0.40 0.98 0.40 0.08 0.00 1.99
NNW 0.08 0.61 0.92 0.15 0.15 0.06 1.97
SubTotal 1.19 15.15 50.23 26.88 5.46 1.09 100.00
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Table 2.2.1.3-7 Midland/Odessa Five Year (1987-1991) Annual Joint Frequency Distribution for Stability
Class D as Percent of Time
Jan. 1, 1987-Dec. 31, 1991

Wind Speed mph
Calm =0.18%
Direction 1-3 4-7 8-12 13-18 19-24 >24.5 Total
N 0.04 0.51 1.39 2.45 0.98 0.24 5.61
NNE 0.06 0.29 1.37 2.35 0.91 0.26 5.24
NE 0.03 0.36 1.76 3.30 1.18 0.26 6.89
ENE 0.03 0.47 1.93 3.09 0.75 0.12 6.38
E 0.03 0.49 2.49 3.00 0.40 0.07 6.47
ESE 0.06 0.43 2.07 2.25 0.31 0.05 5.17
SE 0.02 0.42 2.32 3.20 0.56 0.08 6.60
SSE 0.05 0.44 2.79 5.39 1.44 0.19 10.31
S 0.06 0.68 4.29 12.52 3.28 0.37 21.19
SSW 0.01 0.33 1.67 3.09 0.54 0.03 5.67
SW 0.00 0.21 1.17 2.90 0.47 0.09 4.85
WSW 0.01 0.19 0.82 2.60 0.76 0.32 4.71
W 0.02 0.22 0.80 1.99 0.84 0.73 4.60
WNW 0.02 0.13 0.37 1.10 0.31 0.23 2.16
NW 0.01 0.14 0.43 0.92 0.29 0.17 1.96
NNW 0.03 0.21 0.55 0.99 0.33 0.08 2.19
SubTotal 0.49 5.52 26.21 51.14 13.35 3.29 100.00

Table 2.2.1.3-8 Midland/Odessa Five Year (1987-1991) Annual Joint Frequency Distribution for Stability
Class E as Percent of Time
Jan. 1, 1987-Dec. 31, 1991

Wind Speed mph
Calm = 0.00%
Direction 1-3 4-7 8-12 13-18 19-24 >24.5 Total
N 0.00 1.70 3.43 0.00 0.00 0.00 5.14
NNE 0.00 0.82 1.29 0.00 0.00 0.00 2.11
NE 0.00 0.85 1.78 0.00 0.00 0.00 2.63
ENE 0.00 1.04 2.34 0.00 0.00 0.00 3.38
E 0.00 1.83 5.12 0.00 0.00 0.00 6.95
ESE 0.00 1.68 5.28 0.00 0.00 0.00 6.95
SE 0.00 3.02 6.76 0.00 0.00 0.00 9.78
SSE 0.00 3.32 7.80 0.00 0.00 0.00 11.12
S 0.00 4.87 14.71 0.00 0.00 0.00 19.58
SSW 0.00 1.86 7.45 0.00 0.00 0.00 9.31
SW 0.00 0.83 5.08 0.00 0.00 0.00 5.92
WSW 0.00 0.77 3.36 0.00 0.00 0.00 4,12
W 0.00 0.54 3.62 0.00 0.00 0.00 4.16
WNW 0.00 0.46 1.66 0.00 0.00 0.00 2.13
NW 0.00 0.64 2.43 0.00 0.00 0.00 3.07
NNW 0.00 1.25 2.39 0.00 0.00 0.00 3.65
SubTotal 0.00 25.47 74.53 0.00 0.00 0.00 100.00
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Table 2.2.1.3-9 Midland/Odessa Five Year (1987-1991) Annual Joint Frequency Distribution for Stability Class
F as Percent of Time
Jan. 1, 1987-Dec. 31, 1991

Wind Speed mph
Calm =2.07%
Direction 1-3 4-7 8-12 13-18 19-24 >24.5 Total
N 1.36 5.93 0.00 0.00 0.00 0.00 7.29
NNE 0.59 1.62 0.00 0.00 0.00 0.00 2.21
NE 0.62 1.09 0.00 0.00 0.00 0.00 1.71
ENE 0.50 1.50 0.00 0.00 0.00 0.00 2.00
E 0.88 4.03 0.00 0.00 0.00 0.00 4.91
ESE 0.60 4.55 0.00 0.00 0.00 0.00 5.15
SE 0.88 8.77 0.00 0.00 0.00 0.00 9.65
SSE 1.72 11.55 0.00 0.00 0.00 0.00 13.27
S 2.09 17.39 0.00 0.00 0.00 0.00 19.47
SSW 1.34 7.75 0.00 0.00 0.00 0.00 9.10
SW 0.78 3.83 0.00 0.00 0.00 0.00 4.60
WSW 0.86 2.79 0.00 0.00 0.00 0.00 3.65
W 1.02 2.50 0.00 0.00 0.00 0.00 3.52
WNW 0.98 2.00 0.00 0.00 0.00 0.00 2.98
NW 1.07 3.50 0.00 0.00 0.00 0.00 4.57
NNW 0.91 5.01 0.00 0.00 0.00 0.00 5.93
SubTotal 16.20 83.80 0.00 0.00 0.00 0.00 100.00

Table 2.2.1.3-10 presents the frequency of occurrence of each atmospheric stability class. Figure 2.2.1.3-1
presents the annual wind rose for the Midland/Odessa National Weather Service site for the years
1987-1991.

Table 2.2.1.3-10 Percent Frequency of Occurrence of Atmospheric Stability Classes
Jan. 1, 1987-Dec. 31, 1991

Percent Frequency of
Stability Class Number of Occurrences Occurrencel
A 171 0.4
B 1,618 3.8
C 5,216 12.3
D 22,124 52.1
E 7,809 18.4
F 5,803 13.7
Total 42,471
1Rounded up
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Figure 2.2.1.3-1 Midland/Odessa Annual Wind Rose (1987-1991)

Per Title 14, Chapter 7, Part 2 (14.7.2 NMAC), New Mexico has adopted the 2003 International Building
Code (IBC). Per IBC 2003, Section 1609 (ICC, 2003), 90 mph basic wind speed is the basis for wind
design loads for structures located at the Site. This wind speed is a nominal design 3-second gust at 33
feet above ground for open terrain with scattered obstructions (Exposure C Category).

2.2.1.4 Storms

Thunderstorms

Thunderstorms occur during every month of the year but are most common in the spring and summer
months. Thunderstorms occur an average of 36.1 days/year in Midland/Odessa (based on a 57-year period
of record as indicated in NOAA (2005a)). The seasonal averages are: 10.6 days in spring (March through
May); 17.4 days in summer (June through August); 6.8 days in fall (September through November); and
1.3 days in winter (December through February).

Tornadoes

Tornadoes are commonly classified by their intensities. The F-Scale classification of tornadoes is based
on the appearance of the damage that the tornado causes. There are six classifications, FO to F5, with an
FO tornado having winds of 40-72 miles per hour and an F5 tornado having winds of 261-318 miles per
hour (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.
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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, EFO to EF5, with
an EFO0 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, 2007Db).

Based on a United States-wide study performed on a state by state basis, the average tornado probability
for any F-scale tornado for the Site is between 1E-06 and 2E-04, as is presented graphically in
Figure 2.2.1.4-1 (EAI, 2007). The range of probability includes both New Mexico and Texas.

Figure 2.2.1.4-1 Tornado Probability Map

The tornado characteristics, with an annual probability of 1E-07, for the region in which the Site is
located are (NRC, 2006):

Maximum Wind Tangential Velocity Translational Velocity External Pressure
Speed mi/hr mi/hr mi/hr Drop psi/s
260 208 52 0.8

No tornadoes of F2 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 October 31, 2006 (NCDC, 2007).

Figure 2.4.1.4-2 presents a map of the region on which the area within 1,000 square miles of the Site is
portrayed as a circle having a radius of 18 miles.
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Figure 2.2.1.4-2 1,000-Mile Area Around Proposed Site
Hurricanes

Hurricanes, or tropical cyclones, are low-pressure weather systems that develop over the tropical oceans.
Hurricanes are fueled by the relatively warm tropical ocean water and lose their intensity quickly once
they make landfall. Since the Site is located 500 miles from the coast, it is most likely that any hurricane
that tracked towards it would have dissipated to the tropical depression stage, that is, wind speeds less
than 39 miles/hr, before it reached the Site. The U.S. Landfalling Hurricane Probability Project
(E-Transit, 2007) did not assign a site designation for any portion of the Site.

2.2.2 Air Quality

The United States EPA uses six criteria pollutants as indicators of air quality. Maximum concentrations,
above which adverse effects on human health may occur, have been set. These concentrations are referred
to as the NAAQS. Areas either meet the national primary or secondary air quality standards for the
criteria pollutants (attainment) or do not meet the national primary or secondary air quality standards for
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the criteria pollutants (nonattainment). The criteria pollutants are ozone, carbon monoxide, nitrogen
dioxide, sulfur dioxide, particulate matter, and lead.

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. Note that one exceedance of this limit is allowed per year.

Based on EPA information (EPA, 2007a), all of the region within 50 miles of the Site isnot in a
nonattainment area for all of the criteria pollutants (Figure 2.2.2-1). This region is comprised of all or
portions of the following counties: Lea County, New Mexico; Chaves County, New Mexico; Eddy
County, New Mexico; Andrews County, Texas; Gaines County, Texas; Yoakum County, Texas; Loving
County, Texas; Reeves County, Texas; and Culberson County, Texas. Figure 2.2.2-2 shows this region,
including the probable areas where workers will reside and the likely commuter routes for the workers.
Probable residential areas for workers include Hobbs, Carlsbad, Lovington, Artesia, Eunice, and Loving.
The likely commuter route is Highway 62/180.

Figure 2.2.2-1 EPA Criteria Pollutant Nonattainment Map
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Figure 2.2.2-2 Fifty-Mile Ring Around Proposed Site

There are no nonattainment or maintenance areas within 50 miles of the Site and residential locations of
workers; therefore, according to the scope of this project, no further analysis is required. Table 2.2.2-1
lists the NAAQS (EPA, 2007b).
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Table 2.2.2-1 National Ambient Air Quality Standards National Ambient Air Quality Standards

Pollutant

Standard Value*

Standard Type

Carbon Monoxide (CO)

8-hour Average 9 ppm (10 mg/m®) Primary
1-hour Average 35 ppm (40 mg/m®) Primary
Nitrogen Dioxide (NO2)
Annual Arithmetic 3 .
Mean 0.053 ppm (200 pg/m®) Primary & Secondary
Ozone (O3)
1-hour Average 0.12 ppm (235 ug/m®) Primary & Secondary
8-hour Average** 0.08 ppm (157 pg/m®) Primary & Secondary
Lead (Pb)
Quarterly Average |  1.5ug/im® | | Primary & Secondary

Particulate (PM 10) Particles with diameters of 10 micrometers or less

Annual Arithmetic
Mean

50 pg/m?®

Primary & Secondary

24-hour Average

150 pg/m®

Primary & Secondary

Particulate (PM 2.5) Particles with diameters of 2.5 micrometers or less
Annul\a/:eAE;rl]tnmetm 15 pg/m® Primary & Secondary
24-hour Average** 65 pg/m® Primary & Secondary

Sulfur Dioxide (SO5)

Annual Arithmetic

3 .
Mean 0.03 ppm (80 pg/m?) Primary
24-hour Average 0.14 ppm (365 pg/m°) Table Primary
3-hour Average 0.50 ppm (1300 pg/m°) Secondary

*Parenthetical value is an approximately equivalent concentration.
**The ozone 8-hour standard and the PM 2.5 standards are included for information only. A 1999 federal
court ruling blocked implementation of these standards, which EPA proposed in 1997. EPA has asked the

U.S. Supreme Court to reconsider that decision. The Updated Air Quality Standards website has

additional information.
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2.3 Geology and Soils

This section provides information on the geological features of the Site, including the Site and regional
geology, physiography, structure, stratigraphy, and stability, including seismicity. This information is
needed to evaluate potential impact to the proposed facilities from geological processes, the impact of the
facilities on geological and soil resources, and to determine the suitability of the Site for construction and
operation.

Construction of the facilities would disrupt the soils on up to 600 acres of the Site. Areas where soils are
removed may be subject to increased erosion during the period of construction. Mitigative measures are
available to minimize soil erosion by wind or rain. The area is relatively flat such that excavated soils
may be used to fill in low areas to bring them up to grade. The resulting change from slightly sloping to
flat would represent a small impact to the area. Preliminary geotechnical investigations indicate that the
soils would be able to support the facility.

Site stability is not affected by processes related to dissolution. Results for an in depth study show the
probability that evaporite dissolution has occurred or will occur in the future is negligible and that there is
no evidence of karst at the Site.

The area is in a seismically quiet region, with nearby earthquakes being of small magnitude and generally
caused by oil field injection activities. No threat of liquefaction or other earthquake-related hazards exist
at the Site. Seismic activity is well documented as the result of an extensive network of seismometers
established for the WIPP facility.

2.3.1 Physiography

The Site lies at the boundary between the Lower Pecos Valley and Llano Estacado sections of the Great
Plains physiographic province (Hawley, 1986). Hawley defines a physiographic province as a region with
a pattern of landforms that are distinct from those of adjacent provinces. Physiographic provinces are
formed by distinct combinations of underlying geological frameworks and topographic and hydrographic
conditions that have interacted through geologic time. The Site lies in the transition zone between the
Lower Pecos Valley, which is underlain by Permian bedrock units containing gypsiferous and saline
evaporites; limestone, dolomite, and clastic mudstone; shales and sandstones; and the Llano Estacado,
which is underlain by alluvium and eolian deposits of the Tertiary Ogallala Formation and having a
resistant caliche caprock.

Nicholson and Clebsch (1961) identified a number of physiographic subdivisions of the Lower Pecos
Valley in the area of the Site in southern Lea County. Kelly (1979) identified other physiographic features
in eastern Eddy County. These features and subdivisions are illustrated in the map in Figure 2.3.1-1. This
map identifies a number of important physiographic features in the vicinity of the Site, including the
Llano Estacado and Mescalero Ridge, the Laguna Valley, Nash Draw, Clayton Basin, and San Simon
Swale. Nash Draw and Clayton Basin are situated along a north-south trending belt where soluble
evaporite deposits of the Rustler Formation are exposed or thinly mantled by unconsolidated alluvial
deposits. Nash Draw was described by Vine (1963) as a sinuous depression four miles wide and 18 miles
long and identified as an undrained surface depression which probably formed as a result of dissolution of
anhydrite, gypsum, and halite beds in the Permian Rustler and upper Salado Formations. Powers et al.
(1978) commented that many of the larger depressions in the vicinity of Nash Draw probably are
coalesced smaller solution depressions or sinks. Clayton Basin appears to be a northward extension of
Nash Draw and is located in a similar geologic setting. San Simon Swale is located 15 miles east of Nash
Draw and is thought to have formed by a combination of solution subsidence in Ogallala calcretes and
surface erosion of an ancestral tributary to the Pecos River (Bachman and Johnson, 1973). More than

600 feet of post-Ogallala sediments have been penetrated by exploratory drilling in San Simon Swale,
indicating significant subsidence in this feature (Powers et al., 1978).
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Powers et al. (1978) characterized Laguna Plata, Laguna Gatuna, and other depressions in the area of the
Site as “blowouts”, having been formed by wind erosion, rather than by solution subsidence. This
conclusion is supported by the presence of large downwind sand dune fields identified by Bachman
(1974).

Figure 2.3.1-1 Physiographic Features in the Vicinity of the Site

2.3.2 Stratigraphy and Structure

2.3.2.1 Depth to Bedrock
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
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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. In the operational exclusion
areas on the northwest and east sides of the tract, pediment deposits are incised by ephemeral drainages,
or by Laguna Gatuna. In these areas (Figure 2.3.2.1-1), the shale bedrock is exposed or nearly exposed.
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Figure 2.3.2.1-1 Site Map Showing the Construction Zone
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The pediment surface has been sufficiently stable through recent geologic time to allow formation of a
significant caliche caprock weathering zone. This caliche zone is sufficiently extensive in the region to
warrant identification in geological literature of the vicinity, being named the Mescalero caliche
(Bachman, 1973). In the vicinity of the Site, the Mescalero caliche is a tightly bound and erosion-resistant
unit, forming a ledge or cusp that bounds the north and west margins of Laguna Gatuna and the tributary
drainage to the west.

Across the Site, the pediment deposits and Mescalero caliche cap are relatively uniform. The total
thickness of the pediment unit is 25 feet; the thickness of the caliche cap is 8-10 feet. Borings for
piezometers ELEA-1 and ELEA-2 penetrated near-identical thickness of pediment and caliche. Lithologic
logs for the borings are included in Figures 2.3.2-2a and 2.3.2-2b; locations are shown in Figure 2.3.2.1-3.
During site reconnaissance, three test pits penetrating the Mescalero caliche were inspected. The
thickness of caliche in these pits was consistent with thickness measurements in the piezometer borings.
The test pits were located 100 feet south and east of the boundaries of the Pronghorn Saltwater Disposal
Inc. site (Figure 2.3.2.1-4). A photo of one of the test pits is shown below in Figure 2.3.2.1-5.
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Figure 2.3.2.1-2a Drillhole Log ELEA-1
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Figure 2.3.2.1-2b Drillhole Log ELEA-2
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Figure 2.3.2.1-3 Location of Piezometer and Media Sampling Points
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Figure 2.3.2.1-4 Qilfield Disposal Sites and Impact Areas
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Figure 2.3.2.1-5 Photo of Mescalero Caliche in Test Pit South of the Pronghorn Saltwater Disposal Inc Facility

2.3.2.2 Stratigraphy

Rocks that outcrop in eastern Eddy County and western Lea County in the vicinity of the Site include
Permian, Triassic, Tertiary, and Quaternary deposits (Hendrickson and Jones, 1952). Discussion of
stratigraphy here focuses on rocks of Permian and younger age. Post-Pennsylvanian geologic units of the
area are identified on the stratigraphic nomenclature chart in Figure 2.3.2.2-1 (Hendrickson and Jones,
1951 and Hawley et al., 1993).

Permian stratigraphy in the Delaware Basin is highly influenced by the Capitan Reef Complex and its
control on depositional environments in the middle Permian. Significant reef developments are present
through 7,000 vertical feet of middle Permian strata along the reef complex. Middle Permian sediments
on the south or basin side of the reef (fore-reef, or basin facies) are principally clastic sandstones and
shales; mid-Permian sediments on the north or shelf side of the reef (back-reef, or shelf facies) are
primarily carbonates. This relationship is depicted in the geologic cross section in Figure 2.3.2.2-2. Due
to the dramatic differences in lithology across the reef complex, separate stratigraphic nomenclatures for
basin facies and shelf facies have evolved to represent and discuss these rocks.

Permian Rocks
The basin facieses of the Permian section is divided into four series: Wolfcampian, Leonardian,
Guadalupian, and Ochoan.

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
(Nicholson and Clebsch, 1961). Both the clastic and limestone facies of the Wolfcamp have been
recognized as oil and gas exploratory targets (Powers et al., 1978).
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Figure 2.3.2.2-1 Post-Pennsylvanian Stratigraphy of the Delaware Basin
(from Hendrickson and Jones, 1952 and Hawley et al., 1993)
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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. A major reef development (the
Abo reef) is present in Bone Springs limestone lateral equivalent (Figure 2.3.2.2-2). The Abo reef
comprises one of the most prolific oil and gas producing provinces in southeastern New Mexico.

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 evaporites (Powers et al., 1978). The Delaware Mountain Group contains important oil and
gas exploratory targets in the Delaware Basin (Ventrees, et al., 1959). The Group is divided into three
formations from oldest to youngest; the Brushy Canyon, the Cherry Canyon and the Bell Canyon
Formations. Each of these sandstone units is up to 1,000 feet thick.

The lateral equivalent to the Delaware Mountain Group is the Capitan limestone and the Goat Seep
dolomite, which are the loci of major reef developments. The Capitan Reef is depicted in the tectonic and
structure map in Figure 2.3.2.2-3, as well as the cross section in Figure 2.3.2.2-2. The Goat Seep dolomite
consists of massive reef and fore-reef talus facies (Hayes, 1964) and thick-bedded light gray fine
crystalline and locally porous dolomite. The Capitan limestone is a light-colored, fossiliferous, locally
vuggy limestone and breccia (Hayes, 1964). The Capitan limestone forms an arc around the west, north,
and east margins of the Delaware Basin. The Capitan limestone comprises a significant fresh water
aquifer where it is thinly buried on the west margin of the basin and receives recharge on its outcrop in
the Guadalupe Mountains. The Capitan Aquifer contributes significant recharge to the Pecos River.
Utilization of water from this unit for municipal, industrial, and extractive industry has been the subject of
detailed analyses for potential impacts to in-stream flow in the Pecos River (Hiss, 1978).
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Figure 2.3.2.2-2 Geologic Cross Section Through the Capitan Reef Area, Eddy and Lea Counties, NM
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Figure 2.3.2.2-3 Major Regional Geological Structures near the Site (Powers et al., 1978)

Ochoan Series. The Ochoan series is composed primarily of evaporite deposits that formed during
regressive events of shallow sea waters (Nicholson and Clebsch, 1961). The lowermost unit is the Castile
Formation, consisting principally of anhydrite, gypsum, and small amounts of halite, dolomite and
sandstone. The Castile Formation ranges in thickness from as much as 2,000 feet in the basin to being
absent outside the reef boundary (Powers et al., 1978).

The lower middle portion of the Ochoan Series is the Salado Formation, which consists primarily of halite
and anhydrite with lesser amounts of red mudstones and sandstones. The Salado Formation also contains
significant accumulations of valuable potash mineral ore (Vine, 1963). Potash ore zones have been named
and identified through approximately the upper half of the upper Salado Formation, but major production
has historically been from about the middle third of the formation. The Salado Formation is laterally
extensive, and is continuous from the basin area and well beyond the shelf area, thinning gently
northward and eastward (Powers et al., 1978).

The upper middle portion of the Ochoan Series is the Rustler Formation. In the vicinity of the Site, the
lower portion of the Rustler Formation consists of over 100 feet of siltstone and very fine grained
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sandstone, interbedded with gypsum and anhydrite. Above the mudstone at the top of the Los Medafios
Member is the Culebra Dolomite, a 30-foot thick section of microcrystalline dolomite that is
characterized by spherical vugs. Overlying the Culebra, the Tamarisk member consists of 115 feet of
massive anhydrite and gypsum. Over the Tamarisk member, the Magenta member consists of 20 feet of
thin, wavy, lenticular laminae of dolomite and gypsum. The uppermost portion of the Rustler Formation
is the Forty-Niner member, which consists of 65 feet of anhydrite (Powers et al., 1978).

Overlying the Rustler Formation is the Dewey Lake Redbeds, 600 feet of red shale and siltstone. This unit
is laterally extensive and was deposited in the shallow water remaining in the Delaware Basin before final
sea regression (Mercer and Orr, 1977). Five hundred feet of Dewey Lake Redbeds have been identified in
oil well logs in the immediate vicinity of the Site. Surficial geology in the vicinity of the Site is depicted
in the geologic map in Figure 2.3.2.2-4. The Dewey Lake Redbeds outcrop in an exposure belt south of
Highway 62/180 seven miles southwest of the Site.

Triassic Rocks

Due to lack of deposition or erosion, or both, no rocks from the early portion of the Triassic period are
present in the vicinity of the Site. 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 (Brokaw, et al., 1972). The Dockum
Group has been divided into the Santa Rosa Sandstone and the overlying Chinle Formation; however,
these two units have not been differentiated in the vicinity of the Eddy and Lea County line.

The Dockum Group outcrops in several areas in the vicinity of the Site. Dockum Group redbeds have
been observed in exposures around the flanks of Laguna Gatuna, Laguna Plata, and along an outcrop belt
(See local surface geology, Figure 2.3.2.2-4). The Dockum Group is thinly buried by alluvial pediment
deposits in the vicinity of the Site. Available unpublished oil well and water well logs and file data of the
OCD and the New Mexico State Engineer Office (OSE), as well as published resources were reviewed to
evaluate the subsurface stratigraphy in the vicinity of the Site. Summaries of oil well and water well
records are included with this report in Table 2.3.2.2-1 and Table 2.3.2.2-2.

The hydrogeologic cross section in Figure 2.3.2.2-5 depicts the distribution of surface alluvium and
underlying Dockum Group redbeds in the vicinity of the Site.

Tertiary-Quatemary Rocks

Jurassic rocks are not known to have been deposited in southeastern New Mexico. Cretaceous rocks were
deposited in the area, but have been almost entirely removed by erosion (Powers et al., 1978). Following
the Cretaceous deposition, regional uplift exposed most of southeastern New Mexico and the Ogallala
Formation, consisting of up to 400 feet of fluvial sand, gravel, silt, and clay, were deposited over irregular
terrain (Bachman, 1976). The Ogallala is capped by a very dense layer of pisolitic caliche that ranges in
thickness from a few feet to as much as 60 feet. Following Pliocene time, the Ogallala was removed in
much of southwestern Lea County and eastern Eddy County. The Ogallala remains on the High Plains in
northeastern Lea County. The caliche is resistant to erosion and forms a prominent ledge along Mescalero
Ridge and the western margin of the High Plains province (see physiographic map, Figure 2.8.1-1).

During Pleistocene and Holocene time, the Ogallala and underlying units continued to erode and well-
developed drainage systems developed in the area. Local deposits of mixtures of Ogallala and older units
formed in low-lying areas, forming the Gatuna Formation. 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 (Powers et al., 1978).

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
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3 to 10 feet. Bachman (1973) characterized this unit as a remnant of an extensive soil profile. The
Mescalero is present across the Site and is exposed in an arc along the north and west margins of Laguna

Gatuna. The unit is 10 feet thick at the Site (See Figure 2.8.1.1-8).
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Surficial Geology in the Vicinity of the Site
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Figure 2.3.2.2-5 Hydrogeologic Cross Section
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Playas and shallow lakes are present in several low-lying areas in western Lea County and eastern Eddy
County. Several of these low-lying areas contain ephemoral lakes, including Laguna Grande, Laguna
Plata, Laguna Gatuna, and Laguna Tonto. Lacustrine deposits including clay, silt, sand, gypsum,
carbonate, and halite, as well as associated eolian sands are present in the playas; these units were
deposited in Late Pleistocene and Holocene time (Hendrickson and Jones, 1952). Visual inspection of
shallow stratigraphy at Laguna Gatuna indicates that a grayish-white lacustrine clay exceeding 10 feet in
thickness is present. At least three subsequent periods of sand dune development related to the playa were
also noted. A white sandy eolian unit up to 5 feet thick rests on the lacustrine clay. A dark reddish brown
silty vertically-jointed eolian unit which is as much as 15 feet thick rests on the lacustrine eolian unit. A
more recent deposit of light brown very friable eolian sand forms an arc-shaped ridge along the east
margin of Laguna Gatuna. This unit reaches a maximum thickness of 45 feet immediately east of the

playa.
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Table 2.3.2.2-1 Information from Water Wells in the Vicinity of the Site

Lication: Location of wels Mew Mexico Prime Meridian land location system
USGESE 2007 Mumbs Wel control number in United States Geological Survey database

\Well Elevation: Elewation of land surface or welhead (if indicated) at well in feet abowe MSL

Use ype of water use

\Well Depth Total depth of well, n feet below land surface

Geclogic Unit: Geologe unit we' produces from; Rslr, Ruster Fm; Tr, Triassic rocks: To, Ogallala Fr;
2l Quatemary alluvium

\Water Lewel: Depth, feet to water below land surface, or other, as indicated

Source of Data:

Micholson and Clebsch, 1281, Mew Mexico Bursau of Mines Ground-Water Report 3

Henarickson and Jones, 1832, New Mawico Bursau of Mines Ground-Water Report &

Kelly. 1984: Geohydrology Associates Inc., Report to Pollution Contral, Inc.

USGES, 2007: Unitedd States Geological Sunsey Database, 2007

Gordon, 2007: Gordon Environmental site assessment March 2007

WG, 2007: Washington Group field data, March 2007

Location Lafitude Longiude USGS Vel U= Vel Geologic  Waier Elev  Depthic Elev. Top Date of Hemarks Tource of Dala
2007 Elevation Diepth (1) Unit Lewel (ft) Water Triassic Tnassic Measurement
Number Table (ft) Shale (ft] Shale |ft)
TE31.2E.530 HED Domestic Tr TE0.00 | 330000 T1EG984E Vendrnill Hencrickson & Jones. 1902
18.31.33.110 3450 Mot uzed 160 Tr 100.70 | 3348.30 11/28/1848 Abandoned Hendrickson & Jones, 1852
18.31.33.110s 345D Saock Tr 103.00 | 3347.00 1172911848 Gas pump Hendrickson & Jones, 1852
18.31.33.1100 345D Saock Tr 1172911848 Windrill Hendrickson & Jones, 1852
TRIZEI00 el Srock Tr 36030 | 3IEETT TZRTEEE Nicholson & Clebsch 1501
1B.32.36.100 3565 Ciam Siock 485 Tr Nicholson & Clebsch 1881
1B.33.6.213 3710 Srock Tr =20 [ Pumping WL Nicholson & Clebsch 1881
1B.33.26.244 3600 Ciam Siock 101 Qal 92.80 | 3807.10 TI1954 Nicholson & Clebsch 1881
18.34.8.114 37ED Srock 33 Tr? 23.60 Bra1954 Nicholson & Clebsch 1881
20.31.13.440 345D Saock Tr7] 127221948 Windrill Hendrickson & Jones, 1852
20.31.15.130 3450 Stock 70 Tr {7} 1272211848 Wamdrmill Hendrickson & Jones, 1853
20.31.16.240 3460 Srock 110+ Tr (7} 3%0a8.80 1272211848 Wil Hendrickson & Jones, 1852
203E 1322 510 minck 30 [*E} 21.ED MHEE Fonpotabie Micholson & Clebsch 1881
g EREEN S AR T0E4ETITE 3500.H ELEA-T ] Tr 4T ED 26 JA00.54 24 hr after cormpl_[Gordon 2007
47.54 Gordon 2007
MP=LE+2T1H 48.17 WGl 2007
872 after bail test 2-21 [WGI-2007
42.10 Wil [
CRY [=aturation from Fiyhdrabng bentonite seal | 5100 WGI-2007
SOSETTIS LT BLW Test 00 Cal 0.00 HE0.00 20 255.00 ZZETETS Very Salty Felly THE2
20.32.18.233 3450 Industrial 400 Tr E2.20 | 338080 32418 Water zone 215-243|Nicholson & Clebsch 1861
20.32.22.33 3525 BLM Test 170 Trigal 30,00 | 34B5.00 40 24B5.00 22EMETE Fresh Helly 1024

Page 2.3-19




Eddy Lea Siting Study
Contract No: DE-FG07-071D14799

Table 2.3.2.2-1 Information from Water Wells in the Vicinity of the Site (continued)

Location Latitude Longitude USGS Wiell Use Wiell Geologic  Water Elev  Depthte Elev. Top Date of Remarks Source of Data
2007 Elewation Depth (i) Unit Lewel (ftj] Woater Triassic Triassic Measurement
Nurnber Table (ff) Shale [ft) Shale (ft)
2032 734537 SO G4EET | 102735405 | 2853000 il Commencia ] Tr 3511.80 BIZBTREE U5GEE 2007
2ETE U5GEE 20
2MBMBET USGES 2007
Tr 126M1BE4 Abandoned
471888
B23Meed
351117 1/301BRE
SO TH i<t ol used L] [*E 353270 oA Nicholson & Clshsch 1881
20.32.24.33333 32.54818 [ 102727430 | 2033033 3505 ‘Windrmil ] Qa 3518.45 B2BMBEE USGES 2007
21871 USGES 20
22M4ETE USGESE 2007
Cygll 1/261BE4 Helly 1024
351478 130 THbG T5EE 2007
3565 ‘Windrmil ar.5 - 3519.83 12181877 Helly 1824
20.32.27.144 3545 ot used 25 [FE 383270 [EGEE] Nicholsan & Cishsch 1881
20.32.27.32322 3530 Saock - [FE 351470 2BMBES Helly 1824
20.32.27. 32411 3530 Saock 75 [FE 351345 21871 Unused Helly 1824
20.32.30.142 3500 Mone - Qs 8010 Br11/1854 Located in sink
e ] THEEE BLM Test 250 Tr H14ET 23 352605 SRS
5233374 3518 Domestic il [*E 7140 BOTE55 Abandoned B
20.32.36.21424 3568 ‘Windrmil B5 [FE 353754 1261BE4 Helly 1824
20.32.36.214 3568 Siock B Qs 4560 [ 34140 West well of 2 [Micholson & Ciebsch 1861
20.32.36.221 35E8 Saock 53.7 [FE 45.3 354283 Abd SC 2000 Helly 1824
20554450017 3000 [Jzed Windmil]  BE [*E N S SBBEE Flupged TIZ5E4 |Felly TRES
20.33.5. 4321 3580 Oil Test [ Tr 325.00 [ 322500 2MTIBER SED
20.33.5. 4321 3580 Oil Test 880 Tr 278AT [ 327143 2aeT Helly 15824
20.33.15.221 3570 ot used Tr 336.10 [ 323380 420011BES Nicholson & Clshsch 1881
2055 1E3TH S A TEI TS 4ZEET A ELEA-I 100 Tr JTET HETT o5 K] SOE00T Gordon 2007
N ETRE WG 2007
ME=LS +Z40 R 3718 [ MET.3E WiGI 2007
20.33.16.12322 3520 Open hole Tr 24888 [ 327012 ANEMBGEE Abandoned Felly 1824
20.33.21.111 3538 ‘Windrmil Tr 3542 | 360058 126/1BE4 Inoperatve Helly 1824
2035 M TE 3850 Sanck Tr 300+ - Nicholson & Cishsch 1881
2055 M THETTS el R Tr 21355 [ 371845 ZTE Used Felly ThES

Page 2.3-20




Table 2.3.2.2-1 Information from Water Wells in the Vicinity of the Site (continued)
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Location Latitude Longitude USGS Wiell Use Wiell Geologic  Water Elew  Depthto Elev. Top Diate of Remarks Source of Data
2007 Elewvation Depth (i) Unit Level (ft) Water Triassic Triassic Measurement
Number Table (ft] Shale (ft] Shale {ft)
R I E k) 3635 =anch 200+ Tr 7218
20HEAT3AE ek Siock 200 Tr T40.00 Fumping WL Nicholson & Cebsch 1281
20.34.22. 223 3655 Siock 235 Tr Nicholson & Clebsch 1861
20.34.23.232333 3658 Saock 250 Tr 214.08 211871 Helly 1024
20.35.1.221 3665 Clbsenvation 35 [*E 2450 [ 3F30.50 11181853 Dug well Nicholson & Clebsch 1861
20.35.31.113 3740 Siock B To G840 A28 854 Recently pumped |Nicholson & Clebsch 1881
2053555453 3700 =anch 135 To B0 [ Fumping WL Micholson & Clebsch 1861
0.5 35553 SERD Dom Stock 05 To EEBD [ 3m01.10 JAETEH Fumping WL Micholson & Clebsch 1861
21.31.2.221 3562 Abandoned [ 3167 30.15 [ 3538.E5 [ Helly 1024
21.31.3.22 351050 BLM Test 20 Tr 142.00 [ 3377.88 a0 24E80.50 22EMETE Helly 1024
21.31.7.331 3380 387 Fskr 18210 [ 3157.80 B4/1872 Conductance 3500 |Kelly 1024
21317647 3310 SioT Fsk 155+ STTETG Conduciance 3200 [Felly TBES
21.32.6.1113 3567 Sioc 55 To 44.04 211871 Used windrmill _ |Helly 1084
21.33.2.231 3810 Domestic 1150 Tr Nicholson & Clebsch 1861
21.33.2.2414 aTez Domestic 120 Tr Abandoned Helly 1024
21.33.2.24233 aTet Mot used 120 Tr Open Hole Abd  |Helly 1024
2133227019 3TES ot used 150 Tr Cpen cased hole [Felly 7022
213504800 a0 Domestic T2 1o Micholson & Clebsch 1861
21.33.2.42233 3768 Dom Stock 102 Tr [ Helly 1024
21.33.2.420734 3768 Saock 100 Tr [ Use windmill kelly 1024
21.33.2.242 3800 Siock To BI2EMBES \West side of sink_ [Micholson & Clebsch 1981
21.33.2.8423 Dom Stock To East sid of sink  |Micholson & Clebsch 1861
21.33.11.11144 3H20 Siock B3 To 144.52 Helly 1024
2135 TE 1 3000 Sinch To 143.00 Nicholson & Clebsch 1861
21337511410 o] iock 160 To 148.13 Used windmill  [Felly THES
21.33.16.12314 3865 Saock 23 To 117.50 Used windrmill  |Helly 1024
21.33.25.42322 3668 Saock S Used windrmill _ |Helly 1024
21.33.26.124 36ED Wot used 224 Tr 178.50 [ 3510.50 "standard well  |Micholson & Clebsch 1861
21.33.26.12443 3668 Siock 224 Tr 17862 [ 3509.23 “standard well  |Helly 1822
211287 L Siock Tr GEEd 350308 Used windrmill Felly THEZ
G ] fili] Sanck T To 10580 [ 358030 Nicholson & Clebsch 1981
21.34.5.422 37D8 Siock To 105.64 [ 3600.28 Used windmill __ |Nicholson & Clebsch 186
21.34.13.324 3665 Domestic 335 Tr 200.00 [ 3455.00 Nicholson & Clebsch 1861
2134211314 3677 Wot used 184 Tr [l 357728 Helly 1024
21.34.23.223 3660 Ind. Domestic] 230 To 150.00 [ 3510.00 Nicholson & Clebsch 1861
21.34.24. 222 3655 Domestic 125 7 Nicholson & Clebsch 196
21433313 J6ED ot used El To G 3588100 “chnsiman” well  [Nicholson & Clebsch 1881
e B ek | S =anch Bz To HAT | 3F7aEs Used winarmll _ [Felly THES
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Table 2.3.2.2-1 Information from Water Wells in the Vicinity of the Site (continued)

Location Latitude Longitude USGS Wiell Use Wiell Geologic  Water Elev Depth to Elev. Top Date of Remarks Source of Data
2007 Elewvation Depth () Unit Level (ftf Water Trassic Trassic Measurement
Nurnber Table [ft) Shale (ft] Shale (ft)
22 3513200 3510 Sanck 50 Tr Water zone J20-470[Micholson & Clebsch 1981
22312111 3530 Dom Stock B2 [*E 4800 | 348200 1851 Nicholson & Clebsch 1861
2212114 3515 Saock 16 [*E 1260 | 350240 TR nfifiration tunngl _[Micholson & Clebsch 1981
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Table 2.3.2.2-2 Information from Qil/Gas Wells in the Vicinity of the Site

Lacatian Lecatian of wels In Mew Mexdco Prime Keskdlan [and location sysism
Lieatian within Saction Livzatian of wals In fest relaive to rorth, south, east or west saction baundaries
AP Numbsr. American Petrolzum Instihse database well control number
Mame: Leasee name, stabe or federal lease, and sequaniial well rumbsr In lsass
Flek: Hzw Mexleo QI Conservation Dihvislon well fisld and producing zong name
Sourss of Data: Mew Mexioo O Consenvation Divislon dalsbase, 2007
ar ncation within B g APT Humber Hame Fleid Ol Land Wall  GShallow Depih bt Depth io Top  Depbh o Depihiic  Depih o Dapth tp Depthio  Depihito  Depin io DepEn o |
Section Dafe  Surfsce Depth  Water  Topof of Deweylake fopof  Topof Bottomof  top Top of Top of Top of Top of
Ewvallon M Zomse  Trigsslc  Redbeds () Rustler (M) Salt  Last Sait vates () Resf M) Delawara () Cherry  Bone
) Abave Daptne  Shale i canyon (it} Spring (i)
MEL it [t
032 Z310 5L 350 PWL JMOEES TSRS [Snyder ART Mo 1 = LU=k Dlawars 3453 TES 105 2197 3520 JE02 d5ad 7OES |
203210 |330 FNL 220 PWL 3002500235 [Pamy Fad 1 3430 14367 840
[20.32.12  |e6d FSL BED FEL 002500337 [Monme 1 Harway 3827 3126 | 815535 25 1045 610
al!? 132|650 FSL 1360 PAL 10572122 Harsan Stale S Lk Bane Spr 3558 13368 [ 11320 2256 S24T TBED
[20.32.12  |ead FSL 1360 FWL 103.72122 Haresan State S LK Alowa gae EE
[20.32 123|650 FSL 1260 PWL 10572122 Harsan Stale Wildeat Aloxa gas 35
[20.32 14 |9980 7L 1580 FEL 002526836 [Selko Fed 1 Unges. Celeware | 1322 13230 1500 28210 211D 3510 4730 7730
FO3Z T8 [I5T0FML 1380 FND IOE0E o [Tenas Slae B Ll ) o0 E] 20T s il ] 300
[20.32.33 11980 FEL 1580 FWL 30025254174 |3z 23 Mo 1 Z3k Lake Bone Sp 9 e 13460 1085 2210 3544 5122 EEEE]
[20.32 34 |E5T FN. 860 FWL 002526416 [Sovd A Mo 1 vilidzat 1360 ST
0.337 E50 FEL 580 PAWL 325818 | 10370843 | 3052505403 |Srooks Federal 1 San Lase Yales 1341 323 3110 1104 2620
al!& T E51 FSL 1260 PWL | 52 55152 | 105 T0421 | 00501710 [Srooks Federal 7 Sal Lake Yates 3535 3075 1110 2619
20337 E&50 FSL 1360 FEL 002501711 [Srooks Federal 3 Sal Lake Yates 3503 1120 2630
20337 1980 FEL 2000 FWlL 3002501712 [Srooks Federal 4 5al Lake Yates 3540 3064 1132 2630
0337 50 FSL 1236 PWL | 3355152 | 10570438 | 3002501713 [Srooks Federal £ Sl Lake Yates 3550 15560 1110 1350 2600
20337 E50 FGL 1260 PWL | 3288182 | 10570421 | 052505404 |Srooks 5ar Lase Yates
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[20.33.15  |1980 7L 1580 FEL A002537231 |Sandt 15 Federal 2 Teas Penn Gas 2006 3560 13290 a1 1354 3267 3500
[20.33 15 |1980 FML 1380 FINL 002520459 [Tenneco Federal 1 vilidzat 1364 3532 1370 2902 2054
[20.33.16  |1730 FML 1980 FEL 3002531566 |Anasazl 16 Slabat Taas 3555 5300 7i0 1230
OIS TE  |ES0TFRO S0 PNL JOE5356ET |Conocs Siale 2 Viesl Teas 1200 530 P
[20.33.16  [1980 FML 550 FEL 3002530543 [Snwder Stae 1 Vies2 Taas (dry) 3550 1200 2210 2014
E].Eé 168|330 FNL 330 FEL 2002553144 [5eale BF-4 (WT 621] Viest Teas 355 2180
[20.33.16  |1980 FML 1980 FEL 3002501740 [5ale 5F-1 Viest Teas 3535 41 1257 2805
[20.33 17 91980 ML 330 FEL 1] 002501747 Mo 1 Federal 17 Viest Teas 305 3356 (3] 1145 2850 21D
[20.33. 18 [330 FNL 2310 FWL 002527305 |5ass Siake © Sal Lake Yates 35336 3056 1110 2840 2736
[20.33.18  [330 FNL 1550 FWL 10370524 | 3002525125 |Sass Siale £ Sal Lake Yates 3524 3073 &10 1104 2853 JE0E
E\].ES 16 |330 FRL 290 PML 10370738 | 002521355 |5ass Siate 2 Sal Lake Yates 3533 3120 1108 115D 2580
|[F0.35.18_ [E50 FRL 1950 FEL 10370003 | 3052505422 |Smiih Sl Lake Yales
|E].E.3 1B |E50 FNL 1950 FEL 10370003 | 3002501749 |Smiin Fedaral 18 Sar Lase Yates 3500 3032 1034 1350 2085
0.33.1E  [eal FNL 2010 FEL 10370013 | 002525172 |Smiih 15 Feg 2 San Lake Yates 35114 3120 1360 2813
|0.35.16 |65 FNL 2080 FWL 10370353 | 002820325 |5ass Siake 1 5ar Lase Yates 3z 3100 1102 1200 2830
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0.35.16  |650 FKL 1930 FWL 10570415 | 052505425 lch Siate San Lase Yales
|P03316 [E50 FRL 1580 FIRL 10370415 | 052505424 |5ass Stats Sal Lake Yates
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Table 2.3.2.2-2 Information from Qil/Gas Wells in the Vicinity of the Site (continued)

Locatlon  Locabionwithin Lsfitude  Longiuds AP Kumbsr Hams Flield Dl Land Wall  Shaliow Dapthtc DeplhicTop Depthic Depihto Depthto Depihfo Depinic Depihto  Depthfic  Depthio
section Dats  Surface Depth  Water  Topof of Dewey Lake fopof  Topol BoHomof  top Top of Topof Topof Top af
Elowation (%)  Zomes  Trissslc  Redbeds (M) Rustler (M) Salt  LastSat Yates (ff) Resf(ff) Delawars[ff) Cherry  Bons
() Above Depthe  Shale Carmyon () Spring (K)
MEL {tt 1]
02318 [ES0FNL 1930 FWL | 32.577E9 | 10370415 [ DS2505435 |Sass Slaks
D.253.1E |ESOFNL 1930 FWL [ 335 10370415 [ 3002E01FES |Lecnand Welch 52 2 3521 3099 | 415428 25 1104 1245 2800
EII.EE- 18 |B50 FNL 8680 FWL 2.5 10370644 [ 2052505427 NS
|F0353E [ES0FN J FdL 325 10570624 | 3052505435
E].E& 18 |650 FNL 660 PWL 2.5 3002501751 onand Wedch 52 1 3521 3102 | 415450 12
[P0.33.16  [1700 FNL 1650 FWL | 32.5 3002520337 |5ass Stabe 2 349 3100
[20.23.16 (1980 FNL 1930 FWL | 32.5 300251Z7ET |Wieich S 4 3073
O35 78 (TS50 FNL 1830 FEL [3X5 DD ET S0re
[0.23.16  [1980FNLGS0FWL | 32.5 3002501752 |Weich State 2 3104
D.253.1E 1980 FMLESOFWL [ 33.5 2052505420 |Siate 3104
EII.EE- 18 1980 FML BSOFWL [ 325 3052505429 |Sale
[E13579E [23I0 FEL ISE0 FIL 328 30025213254 |Sa35s Siabe 3526 3142 1118 1312 2865
|E].E.3 18 |1980FSL 1560 PWL | 32.57058 3052505432 :
0.33.18  [1980 FSL 1580 FWL | 32.57055 | 105370404 | 30025017458 | 53k Laike Yabes 17 20 1110 1266 ]
(
| 0.25.12 |eA0 FNL 1650 FWL | 32.56242 | 10570502 | 3002523816 |Sass A Fegeral Dy Abandaned 3556 100
0.23.1¢  |1750FSL 1650 FEL 3002522332 |Sass Federal 1 ‘Wildcat Pia 1140 IS Z53E S22E
03518 [ES0 FSI 1880 FWL 3002525021 |53ss Faderal 2 5. Zait Lake 3567 13E00
[E1E50E 205 FNL 1530 WL SLOEEESA0G [ Sass Federal 1 vindcat = 1130 B2 iy
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2.3.2.3 Structure

The Site is situated on the northern margin of a relatively deep sedimentary basin feature known as the
Delaware Basin. 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 2.3.2.2-3 (Powers et al., 1978). 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 2.3.2.3-1. Thickness of sediments in the basin exceeds 20,000 feet, and Permian strata
alone account for more than 13,000 feet of sedimentary materials (Oriel, et al., 1967). The Delaware
Basin began tectonic development by the late Pennsylvanian period and major basin subsidence took
place during the late Pennsylvanian period and early Permian period. Basin development ended in the late
Permian period (Brokaw, et al., 1972). 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 (Stipp, 1954). Shallow subsurface structure at the Site consists
of gently east sloping beds of Triassic age redbeds, dipping two degrees to the east (Kelly, 1984).
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Figure 2.3.2.2-3 Major Regional Geological Structures near the Site (Powers et al., 1978)
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Figure 2.3.2.3-1 Regional Surficial Geology and Generalized Geologic Cross Section Through the Site
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2.3.3 Soils

USDA Natural Resources Conservation Service Soil Survey Maps of Lea County, NM (1974;
http://soildatamart.nrcs.usda.gov/) were reviewed in order to identify the soil units present at the Site. A
Soil Survey Map is provided as Figure 2.3.3-1. 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. Map unit descriptions corresponding to those soils described on Figure 2.3.3-1 are provided in
Table 1, Appendix 2H.

As shown on Figure 2.3.2.1-1, 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). Descriptions of these soils are provided in
Table 1, Appendix 2H. 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. Exclusion areas
(Figure 2.3.2.1-1) additionally include Badland (BD), Jal association (JA), Largo-Pajarito complex (LP),
Playas (Pb), and Stony rolling land (SY) soils (refer to Table 1, Appendix 2H for map unit descriptions).

Soil features for each of the map units at the Site are described in Table 2, Appendix 2H. Soil feature data
include the restrictive layer, subsidence, potential for frost action, and risk of corrosion. Physical soil
properties are provided in Table 3, Appendix 2H. Physical properties data include depth, sand/silt/clay
content (as percentage by weight), moist bulk density, saturated hydraulic conductivity, available water
capacity, linear extensibility, organic matter, erosion factors, and wind erodibility. Chemical soil
properties are provided in Table 4, Appendix 2H. These data include depth, cation-exchange capacity,
effective cation-exchange capacity, soil reaction, calcium carbonate, gypsum, salinity, and sodium
adsorption ratio. Engineering properties for the Site soils are provided in Table 5, Appendix 2H.
Engineering properties include depth, USDA texture, classification, fragments, percent passing (sieve
nos. 4, 10, 40, 200), liquid limit, and plasticity index (Atterberg limits).

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.

2.3.4 Geologic Hazards

2.3.4.1 Seismology

This section addresses seismology of the Site and region, including structure and tectonics, quaternary
faulting, seismicity, earthquake potential, and the design earthquake. Regional and site stability related to
dissolution of evaporite stratigraphy, and other geomorphic stability, are addressed in Section 2.3.2.

This assessment has been based upon existing information from public-domain databases and previous
nearby seismology studies. The following section briefly describes the investigations and data referenced
for this effort, and their primary contributions to the seismology assessment for the Site.
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Figure 2.3.3-1 Soil Survey Map
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2.3.4.1.1 Previous Investigations and Available Data

The WIPP is located 14 miles southwest of the Site. In 1978, the Geological Characterization Report
(GCR) for the WIPP Site in Southeastern New Mexico (Powers et al., 1978) was produced. Referenced
within the GCR is Circular 143 of the New Mexico Bureau of Geology and Mineral Resources
(NMBGMRY) in Socorro, New Mexico, Seismicity of Proposed Radioactive Waste Disposal Site in
Southeastern New Mexico (Sanford and Toppozada, 1974). Because of the proximity of the Site to the
WIPP, the Regional and Site Structure and Tectonics, and the Seismology portions of the GCR are
directly relevant. For the seismic risk analysis, authors of the GCR made it clear that the broad
characterization of the WIPP site region’s seismicity was developed in a way useful for making
earthquake design decisions.

The recently licensed NEF uranium enrichment facility located in Lea County, New Mexico submitted
the Integrated Safety Analysis (ISA) Summary portion of an application for license to NRC in December
2003 (LES, 2003). The NEF facility location is 20 miles south of Hobbs and 0.5 miles west of the state
border with Texas. The Site is located 34 miles west-northwest of the NEF facility location. While the
NEF site is located 34 miles east of the Site, and in a different structural basin, the seismology portion of
the NEF ISA Summary is useful in updating earthquake information presented in the GCR. Additional
information is also provided for Quaternary faulting.

The earthquake data presented in the GCR were only as recent as 1978 because of the date of the study.
To address more recent earthquakes and related data, the following reports and data were reviewed:

» Geophysics Open File Report 68 (Sanford et al., 1993), A Review of the Seismicity and Seismic
Risk at the WIPP Site, is an update of seismic risk evaluation from earlier work (since 1972) by
New Mexico Tech (Sanford and Toppozada, 1974; Sanford et al., 1980). Open File Report 68
used continuing instrument recordings of earthquakes in the area to provide the seismic risk
update. Currently, seismicity within 200 miles of the WIPP site is being monitored by the New
Mexico Institute of Mining and Technology (NMIMT) in Socorro, New Mexico, using data from
a nine-station network centered on the WIPP site. The seismicity data from this network is
summarized in Annual Site Environmental Reports by DOE (DOE/WIPP-99-2225 through
DOE/WIPP-06-2225). These data have been used to update the frequency and magnitude of
earthquakes in the vicinity of the Site.

» NMIMT published Circular 210, Earthquake Catalogs for New Mexico and Bordering Areas:
1869 — 1998 (Sanford et al, 2002) that consolidates and presents 40 years of seismological
research at NMIMT and elsewhere in New Mexico and west Texas. Circular 210 was useful in
the overall number and distribution of earthquakes for New Mexico and within the region of the
Site. Supporting information was also presented in Circular 210 for the relationship of earthquake
activity and tectonic features in New Mexico. Related reports that discuss probabilistic seismic
hazard in New Mexico include (but are not necessarily limited to): Probabilistic Seismic Hazard
Estimates for New Mexico Using Instrumental Data from 1962 through 1995 (Lin et al., 1997);
and Some Characteristics of a Probabilistic Seismic Hazard Map for New Mexico (Lin and
Sanford, 2000).

» Wong et al., 2004 presents comprehensive information on earthquake scenario and probabilistic
ground-shaking hazard maps for the Albuquerque — Belen — Santa Fe corridor in central New
Mexico. While this paper specifically addresses the seismicity of central New Mexico, a
tectonically active area in comparison to the region of the Site, important inferences are made
about the areas outside the central New Mexico corridor that are applicable to the Site’s
seismology.

» The United States Geological Survey (USGS) has an extensive database of earthquakes,
Quaternary faults, and seismic hazard maps. The basic URL to begin a search for earthquake-
related information is http://earthquake.usgs.gov/index.php. From the home page, custom
searches can be made for earthquake-related information. This on-line service was used for this
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effort to identify Quaternary faults near the Site; historical earthquakes within 200 miles of the
Site; and probabilistic ground motion values for the Site.

» The NEF ISA Summary provides information on the seismic history of the region, correlations of
seismicity with tectonic features, earthquake recurrence models, earthquake listings, quaternary
faultsm, and probabilistic seismic hazard results. Given the close proximity of the NEF site to the
Site, this information is generally applicable for this study.

2.3.4.1.2 Structure and Tectonics

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
(Powers et al., 1978). The Basin was formed by early Pennsylvanian time, followed by major structural
adjustment from Late Pennsylvanian to Early Permian time. Regional eastward tilting of the Basin
occurred much later in the Cenozoic era.

Tectonic activity in the Basin is characterized by slow uplift relative to surrounding areas which has
resulted in erosion and dissolution of rocks in the Basin. 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.

2.3.4.1.3 Quaternary Faulting

Quaternary-age faulting is not present in the vicinity of the Site Powers et al. (1978) report that the
nearest Quaternary-age fault is located 70 miles southwest of the WIPP site. NEF (NRC, 2005) indicates
that the nearest Quaternary-age fault is located more than 100 miles west of the NEF site.

These reports are consistent with information contained in the USGS database for Quaternary faults. The
USGS (http://earthquakes.usgs.gov/regional/gfualts) shows that the Guadalupe fault is located 80 miles
west of the Site (USGS, 2007a). 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 in/yr. 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 Grand Rift of central New Mexico.

Figure 2.3.4.1.3-1 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).
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Figure 2.3.4.1.3-1 Quaternary Faults

Table 2.3.4.1.3- 1 summarizes all of the faults and folds within a 200-mile radius of the Site as illustrated
on Figure 2.3.4.1.3-1. 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.
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Table 2.3.4.1.3-1 Summary of Quaternary Faults within 200 Mile (322 km) Radius of GNEP Site

Carlsbad 1 x 2 AMS Sheet

Number Name County(s) | Province | Class' | Capable® | Length Strike® Movement® | Dip® | Most Recent | Slip Rate
(km)* Deformation | (mm/yr)’
2054b Alamogordo Otero, NM Basin and A Y 62 N13 W Normal W Latest <0.2
Fault, Range (section) Quaternary
Sacramento N9 W (whole (<15,000 ya)
Mountains fault)
Section
2054c Alamogordo | Otero, NM Basin and A N 15 N21 E Normal w Late <0.2
Fault, Range (section) Quaternary
McGregor N9 W (whole (<130,000 ya)
Section fault)
2058 Guadalupe Chaves, Basin and A Y 6 N6 W Normal W Latest <0.2
Fault Otero, NM Range Quaternary
(<15,000 ya)
Las Cruces 1 x 2 AMS Sheet
900 East Dona Ana, Basin and A Y 45 N2 E Normal E Latest 0.2t0 1.0
Franklin NM Range Quaternary
Mountains El Paso, TX (<15,000 ya)
Fault
901 Hueco Fault | Dona Ana, Basin and A N 116 N7 W Normal E, W Middle and <0.2
Zone Otero, NM Range Late
El Paso, TX Quaternary
(<750,000 ya)
902 Campo El Paso, Basin and A N 45 N51 W Normal SW Late <0.2
Grande Hudspeth, Range Quaternary
Fault X (<130,000 ya)
Van Horn1 x 2 AMS Sheet
903 Acala Fault Hudspeth, Basin and A N 8 N47 W Normal SW Middle and <0.2
X Range Late
Quaternary
(<750,000 ya)
904 Arroyo Hudspeth, Basin and A N 14 N47 W Normal SW Middle and <0.2
Diablo Fault TX Range Late
Quaternary
(<750,000 ya)
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Faults within 200 Mile (322 km) Radius of GNEP Site (continued)

Number Name County(s) | Province | Class® | Capable® | Length Strike® Movement® | Dip® | Most Recent | Slip Rate
(km)® Deformation | (mm/yr)’
905 Amargosa NA NA A Y 68 N43 E Normal NE Latest <0.2
Fault (Mexico) Quaternary
(<15,000 ya)
907 Unnamed Culberson, Basin and A N 10 N30 W Normal SW Quaternary <0.2
Fault TX Range (<1.6 Ma)
(Base of
Guadalupe
Mtns)
908 East Flat Hudspeth, Basin and A N 21 N8 W Normal E Late <0.2
Top X Range Quaternary
Mountain (<130,000 ya)
Fault
909 North Sierra | Culberson, Basin and A N 4 N83 W Normal N Quaternary <0.2
Diablo Fault | Hudspeth, Range (<1.6 Ma)
X
910 East Sierra | Culberson, Basin and A N 33 N1W Normal E Late <0.2
Diablo Fault TX Range Quaternary
(<130,000 ya)
911 West Culberson, Basin and A N 24 N30 W Normal SW Late <0.2
Delaware X Range Quaternary
Mountains (<130,000 ya)
Fault Zone
912 East Baylor | Culberson, Basin and A N 41 N24 E Normal SE Middle and <0.2
Mountain — TX Range Late
Carrizo Quaternary
Mountain (<750,000 ya)
Fault
913 West Eagle Hudspeth, Basin and A N 24 N44 W Normal SW Middle and <0.2
Mountains — TX Range Late
Red Hills Quaternary
Fault (<750,000 ya)
919 West Wylie Culberson, Basin and A N 19 N26 W Normal SW; Quaternary <0.2
Mountains TX Range W (<1.6 Ma)
Fault
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Table 2.3.4.1.3-1 Summary of Quaternary Faults within 200 Mile (322 km) Radius of GNEP Site (continued)

Number Name County(s) | Province | Class® | Capable® | Length Strike® Movement® | Dip® | Most Recent | Slip Rate
(km)® Deformation | (mm/yr)’
Marfal x 2 AMS Sheet
906a Caballo Hudspeth, Basin and A N 17 N38 W Normal SW Middle and <0.2
Fault X Range (section) (section) Late
(northern) 211 N33 W Quaternary
(total) (total) (<750,000 ya)
906b Caballo Hudspeth, Basin and A N 25 N30 W Normal SW Quaternary <0.2
Fault TX Range (section) (section) (<1.6 Ma)
(southern) 21.1 N33 W
(total) (total)
914 Ice Cream Hudspeth, Basin and A N 10 N55 W Normal SW Middle and <0.2
Cone Fault TX Range Late
Quaternary
(<750,000 ya)
915 West Indio Hudspeth, Basin and A N 56 N24 W Normal SW Late <0.2
Mountains X Range Quaternary
Fault (<130,000 ya)
916 East Eagle Hudspeth, Basin and A N 1 N10 W ( Normal E Quaternary <0.2
Mountains TX Range (<1.6 Ma)
Fault
918a West Lobo Culberson, Basin and A N 4 N28 W Normal E Middle and <0.2
Valley Fault TX Range (section) (section) Late
Zone 59.4 N19 W Quaternary
Fay Section (total) (total) (<750,000 ya)
918b West Lobo Culberson, Basin and A N 18 N11E Normal E; Late <0.2
Valley Fault X Range (section) (section) SE Quaternary
Zone 59.4 N19 W (<130,000 ya)
Neal Section (total) (total)
918c West Lobo Culberson, Basin and A N 20 N46 W Normal NE Late <0.2
Valley Fault | Jeff Davis, Range (section) (section) Quaternary
Zone TX 59.4 N19 W (<130,000 ya)
Mayfield (total) (total)
Section
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Faults within 200 Mile (322 km) Radius of GNEP Site (continued)

Number Name County(s) | Province | Class® | Capable® | Length Strike® Movement® | Dip® | Most Recent | Slip Rate
(km)® Deformation | (mm/yr)’
918d West Lobo Jeff Davis, Basin and A N 22 N12 E Normal E Late <0.2
Valley Fault Presidio, Range (section) (section) Quaternary
Zone X 59.4 N19 W (<130,000 ya)
Sierra Vieja (total) (total)
Section
920 Unnamed Presidio, Basin and A N 3 N9 W Normal w Quaternary <0.2
Fault X Range (<1.6 Ma)
(Southeast
of
Candelaria)
Notes

Fault information from USGS website (http://earthquakes.usgs.gov/regional/gfualts)
Figure 1-1 shows faults within 200 mile (322 km) radius of GNEP site
'Class based upon demonstrable evidence of tectonic movement during the Quaternary (known or presumed to be associated with large-magnitude earthquakes);
Class A = Geologic evidence demonstrates the existence of a Quaternary fault of tectonic origin, whether the fault is exposed by mapping or inferred from liquefaction or other
deformational features
%Capable fault is defined as one that has exhibited one or more of the following characteristics (10 CFR 100 Appendix A.I11 (Definitions)):

e (1) 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;

e  (2) Macro-seismicity instrumentally determined with records of sufficient precision to demonstrate a direct relationship with the fault;
e (3) A structural relationship to a capable fault according to characteristics (1) or (2) of this paragraph such that movement on one could be reasonably expected to be
accompanied by movement on the other.

3Length of fault or fault segment
“Average fault strike
°Sense of fault movement
®Fault dip direction
"Fault slip rate category
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A “capable” fault is one that has exhibited one or more of the following characteristics (10 CFR 100
Appendix A.llI (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.

2.3.4.1.4 Seismicity
This section addresses earthquake activity in the region of the Site, and the relationship of earthquake
activity to regional tectonics.

Earthquake Activity

Earthquakes of low to moderate magnitude have been documented within a 200 mile radius of the Site.
Figure 2.3.4.1.4-1 is a seismicity map of New Mexico and bordering areas as presented in Sanford et al.
(2002) showing the locations of earthquakes during the period 1962 to 1995 with moment magnitudes of
1.3 or greater. Figure 2.3.4.1.4-2 is a similar map for earthquakes during the time period 1962 to 1998
with moment magnitudes of 3.0 or greater. Figures 2.3.4.1.4-1 and 2.3.4.1.4-2 are presented to illustrate
the quantity and distribution of relatively low-magnitude earthquakes within the vicinity of the Site. The
vast majority of the earthquake activity is located southeast of the Site in west Texas, and west/northwest
of Site in central New Mexico.

Figure 2.8.2-4 shows the epicenters of all instrumentally-located earthquakes with magnitude 2.5 or
greater for the period 1962 through 1992 (Sanford et al., 1993) within a 186 miles of WIPP. While the
data for Figures 2.3.4.1.4-and 2.3.4.1.4-2 are more recent (though 1995 and 1998, respectively),

Figure 2.3.4.1.4-3 is more specific to the area around WIPP and the Site. As such, it incorporates more of
the region to the south and east of the Site.

The U.S. Geological Survey (USGS) earthquake database was used to query historical earthquakes within
a 200 mile radius of the Site (USGS, 2007b). According to information provided by the USGS on their
website, the USGS earthquake database was assembled over a period of decades, and it consists of
numerous constituent catalogs including published papers and computer tapes of records. The database
can be accessed online using the URL http://earthquake.usgs.gov/egcenter then specifying an earthquake
search for the radius of a specified location (latitude 32.583 degrees N and longitude 103.708 degrees W
were input for the Site). Results of the search of the 200 mile radius yielded a total of 106 historical
earthquakes between 1974 and the most recent update of the database in 2006. Appendix 2E is a printout
of the search results. The results indicate the closest earthquake to the Site was 24 miles southwest with a
magnitude of 2.9 that occurred on December 4, 1984. The highest magnitude earthquake in the database
within a 200 mile radius is 5.7 on April 14, 1995 located 159 miles south of the Site.

Seismic information for the region prior to 1962 was derived from chronicles of the effects of earthquakes
on people, structures, and surface features using the Modified Mercalli Scale of intensity. Prior to 1962,
earthquake activity reported in New Mexico was mostly limited to the Rio Grande Rift region of central
New Mexico. Since 1962, the majority of earthquake information has been recorded at numerous
seismograph stations throughout the state and surrounding regions.
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Figure 2.3.4.1.4-1 Seismicity: Earthquakes with M1.3 or Greater (1962 — 1995)
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Figure 2.3.4.1.4-2 Seismicity: Earthquakes with M3 or Greater (1962 — 1998)
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Figure 2.4.4.1.4-3 Epicenters of Instrumentally Located Earthquakes with
M2.5 or Greater (1962 — 1992)
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The most recent seismic data for the region comes from a network of seismograph stations for the WIPP
site located only 14 miles southwest of the Site (Figure 2.3.4.1.4-4). The stations are monitored by New
Mexico Institute of Mining and Technology (NMIMT). When appropriate, readings from the network are
combined with readings from an additional NMIMT network in the central Rio Grande Rift.
Occasionally, data are also exchanged with the University of Texas at El Paso and Texas Tech University
in Lubbock, both of which operate stations in West Texas. In 1998 there were a total of seven WIPP
stations, and currently there are nine (see Figure 2.3.4.1.4-4). Table 2.3.4.1.4-1 summarizes the seismic
data for the stations from 1998 through 2005 for the WIPP network as reported in WIPP Annual Site
Environmental Reports for 1998 through 2005, respectively (DOE/WIPP-99-2225 through DOE/
WIPP-06-2225).

Three earthquakes with magnitudes above 5.0 have occurred within 150 miles of the Site. The Valentine,
Texas earthquake of August 16, 1931 had an estimated magnitude of 6.4 based upon an original intensity
rating of V111 on the Modified Mercalli Scale (Powers et al., 1978). The earthquake was located a distance
of 130 miles south of the WIPP site (a similar distance from the Site). An earthquake of magnitude 5.0
was recorded near Eunice, New Mexico, on January 2, 1992. The Eunice earthquake is included in the
USGS database (Appendix 2E) and is shown to be a distance of 39 miles east of the Site. On

April 14, 1995, a 5.3 magnitude earthquake was recorded 144 miles southwest of the WIPP site

(158 miles southwest of the Site) near Alpine Texas (DOE/WIPP 99-2225). Figure 2.3.4.1.4-5 shows
earthquakes with magnitudes 4.5 or greater in New Mexico during the period 1869 to 1998.

Table 2.3.4.1.4-2 is a summary of those earthquakes. Earthquake No. 30 listed in Table 2.3.4.1.4-2 is the
Eunice earthquake of 1992. Both Figure 2.3.4.1.4-5 and Table 2.3.4.1.4-2 are from Sanford et al. (2002).

Earthquake Distribution and Relationship to Tectonics

Sanford et al. (2002) provide the most recent and comprehensive assessment of the geographic
distribution of earthquakes and their relationship to tectonism for the Site region of New Mexico and
West Texas:

» Figure 2.8.2-3 illustrates that there is a tight cluster of earthquake activity in the Rio Grande
valley near Socorro. Referred to as the Socorro Seismic Anomaly (SSA), the SSA occupies only
0.7 percent of the total area shown in the figure, but accounts for 23 percent of the earthquakes
2.0 magnitude or greater.

» Outside the SSA, the pattern of seismicity is diffuse and occurs in all physiographic provinces
including the relatively tectonically stable Colorado Plateau and Great Plains provinces.

» While the vast majority of Quaternary faults in New Mexico are within the boundaries of the
Rio Grande Rift, earthquake activity between 1962 and 1998 fails to define this major continental
rift extending from north of Taos to south of Las Cruces; earthquakes are relatively absent,
particularly between just south of Socorro to just north of Las Cruces. (Figures 2.3.4.1.4-1 and
Figure 2.3.4.1.4-2).

» There is a relatively small cluster of earthquake activity in the far southeast corner of New
Mexico and west Texas in the Great Plains, located 31 to 62 miles southeast of the Site. The
distribution appears to correlate with locations of oil and gas fields; the seismic activity in this
region is likely induced by production, secondary recovery, or waste injection within this
petroleum and natural gas province.
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Figure 2.3.4.1.4-4 WIPP Seismograph Station Locations
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Figure 2.3.4.1.4-5 Strongest New Mexico Earthquakes (1869 — 1998)
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Table 2.3.4.1.4-2 Strongest Earthquakes in New Mexico, 1869 - 1998

Maximum
intensity
Origin time Approximate location (modified Estimated

Nuo, Date hr  min  secs lat (°N) long ("W) Mercalli) W Nearby city
1. 15865 3.1 1069 Vil 3.2 SOCOTTD
2. Sep. 7, 1893 347 10,6 VIl 5.2 Belen
3 Ot 31, 1895 12 34.1 pLE-R) Vil 45 SOCOrTD
4. 1897 341 1069 Vi 45 SO
3 Sep 10, 1904 341 1.9 Vi 45 SOCOrTo
i, Jul. 2, 1506 mn 15 341 1069 Vi 45 SOCOTTD
7 Jul 127, 1906 12 15 341 1069 VI to VI 5.5 Socorro
5 Jul. 16, 1906 14 341 1069 VIII 5.8 Socorro
Q. Mow. 15, 19040 12 15 341 106.9 VI 58 Spcorm
10 D, 19, 19006 12 341 1069 Wl 45 Socormo
11. May 28, 1918 11 30 55 10,1 VI to VI 5.5 Cerrillos
12. Feb. 5, 1431 4 48 as0 165 vl 45 Albuquerque
13 Feb. 21, 1935 1 25 345 106.8 V1 45 Bernardo
14. Dec. 22,1935 1 36 47 106.8 VI 45 Belen
15. Sep. 17, 1938 17 20 333 108.5 V1 45 Glenwood
16, Sep. 20, 1938 2 39 33.3 108.5 VI 4.5 Glerwood
17. Sep. 29, 1938 23 35 333 108.5 V1 45 Glenwaood
18. Now: 2, 1938 16 0 333 1085 VI 45 Glenwood
19, Jan. 20, 1939 1z 17 333 108.5 VI 45 Glenwaad
20, Jun. 4, 1939 1 19 333 108.5 VI 45 Glenwaad
21, MNow, 6, 1947 la 50 350 1064 V1 45 Albuguerque
22 May 23, 1949 7 2 36 105.2 VI 4.5 Vaughn
23, Aug, 3, 1955 A 349 42 370 107.3 VI 45 Dhilee
24, Jul. 23, 1960 14 16 344 1.9 Vi 45 Bernardo
25, Jul. 3, 1961 7 f M2 1064 VI 4.5 SOcorro
26, Jan. 23, 1966 1 56 39 374 107.0 48 Dhulce
27, Jan. 5, 1976 6 23 29 5.0 108.5 47 Callup
28 Nov, 29, 1989 6 39 3.5 1064 4.7 Bernardo
29, Jar. 29, 1990 13 16 11 34.5 1069 46 Bernardo
an. Jan. 2, 1992 11 45 a5 323 103.2 5.0 Euniee

Source: Sanford, Allan R., Lin, Kuo-wan, Tsai, I-ching, and Jaksha, Lawrence H., 2002, Earthquake
catalogues for New Mexico and bordering areas: 1869-1998; NMBMMR Circular 210, Table 2 (p. 5).

The GCR (Powers et al., 1978) concluded that there are three seismic source zones within a 186 mile
radius of the WIPP site: the northern and southern regions of the Southern Basin and Range — Rio Grande
rift zone located west and southwest of the sites - and the Central Basin Platform zone located southeast
of the sites. The GCR (Powers et al., 1978) also concluded that the most active seismic area within

186 miles of the WIPP site (and thus the Site) is the Central Basin Platform southeast of the Site. This is
consistent with the more recent seismic data presented in Figures 2.3.4.1.4-1 and 2.3.4.1.4-2. The GCR
further concludes that large magnitude earthquakes are not occurring or have not occurred within the
recent geologic past in that area due to the absence of Quaternary faults. This is also consistent with the
distribution of Quaternary faults within 200 miles of the Site presented in Figure 2.3.4.1.4-1. The GCR
suggests that the induced seismicity in the Central Basin Platform southeast of the Site is a result of
reduced 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. The maximum magnitude
earthquakes listed in Table 2.3.4.1.4-2 occurring 50 to 53 miles west/northwest of the WIPP Site are
referenced in a brief paragraph by Allan Sanford on the New Mexico Tech website
http://www.ees.nmt.edu/Geop/recentquakes.html as follows:

Continuing Seismicity in Southeastern New Mexico, September 20, 2002

On September 17, 2002, earthquakes of magnitude 3.4 and 3.2 occurred at 9:45 AM (MDT) and
5:34 PM (MDT) at an isolated location 27 miles northwest of Carlsbad, New Mexico. The
epicenters of these two quakes, 32.58 degrees North latitude and 104.63 degrees West longitude,
fall within a small region that has been producing quakes since January of 1997. To date

30 earthquakes of magnitude 2.0 or greater have occurred within this 6 square mile area located
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16 miles south of the village of Hope. The strongest earthquake of this sequence had a magnitude

of 4.0 on March 14, 1999. At this time it is believed that these earthquakes may be induced by
injection of waste water from natural gas production into a deep well or wells.

Earthquake Potential
An earthquake probability map (EPM) was generated for the region from data input to the interactive
USGS website http://earthquake.usgs.gov/research/hazmaps/productsdata/48States/index.php).

The EPM shows the Site (triangle) and an epicenter (circle) associated with the Eunice earthquake
location of January 2, 1992 (estimated moment magnitude of 5.0 — see Table 2.3.4.1.4-2). The probability
of an earthquake greater than or equal to 5.0 (body-wave magnitude; corresponds to moment magnitude
of 4.5 to 4.8) within 50 years and 31 miles source distance is 5 percent. The USGS uses the Poisson
probability model for probabilistic seismic hazard assessment (PSHA). Other details and assumptions of
PSHASs used to produce EPMs are discussed on the USGS website within the appropriate readme files.

Probabilistic Ground Motion

Probabilistic ground motion for the Site was determined using information from the USGS website
http://earthquake.ugs.gov/regional (2002 data) then identifying an area for a map view, or specifying
coordinates for a specific location (USGS, 2007c). Figure 2.3.4.1.4-6 is a probabilistic ground motion
map of the Site, illustrating peak horizontal acceleration (percent g) with a 2 percent probability of
exceedence in 50 years (2,500 year return interval).

The Peak Horizontal Ground Acceleration (PGA) value of 0.12g estimated by the regional USGS
algorithm is greater than values suggested in the site-specific work by Powers et al., (1978) of <0.06g for
a return interval of 1,000 years, and <0.1g for a return interval of 10,000 years. Sanford et al. (1993)
estimated a maximum expected acceleration of 0.1g for the WIPP. This value assumes a magnitude 6.0
earthquake is possible along the Central Basin Platform, and a magnitude 7.8 earthquake is possible west
of the western margin of the Sacramento, Guadalupe, and Delaware Mountain uplifts west of the Site.

The NEF seismic hazard analysis predicts 0.05¢g for a return interval of 1,000 years and 0.15g for a return
interval of 10,000 years. Both the WIPP and NEF results are based on site-specific studies and may
provide more reliable results than the USGS methodology which is applied to a large region of the
United States.
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Figure 2.3.4.1.4-6 Seismic Impact Zones Map

Summary

Earthquake activity in southeastern New Mexico and West Texas, inclusive of the Site, has been
characterized by events of low to moderate magnitude. Records of recent seismic activity have been
recorded with seismograph instrumentation, while information prior to 1962 was derived from chronicles
of the effects of earthquakes on people, structures, and surface features (“felt” earthquakes). The strongest
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earthquake of record within a 200-mile radius of the Site occurred near Valentine, Texas on

August 16, 1931, located 130 miles south of the Site near the Texas-Mexico border. The Valentine, Texas
earthquake was prior to instrumentation (it was a “felt” earthquake), so its estimated magnitude of 6.4 was
determined, in part, from its intensity rating of V11l on the Modified Mercalli Scale. Two other
earthquakes of more recent times, with measured magnitudes greater than or equal to 5.0, were recorded
within a 200 miles radius of the Site. The Eunice earthquake of January 2, 1992, located 39 miles east of
the Site, had a magnitude of 5.0. The Alpine, Texas earthquake of April 14, 1995, located 158 miles
southwest of the Site, had a magnitude of 5.3 (5.7 according to the USGS database). The USGS
earthquake database reports the earthquake closest to the Site of magnitude 2.5 or greater to be one of
magnitude 2.9 located 24 miles southwest of the Site.

The Site is within the Delaware Structural Basin. The Delaware Basin has not experienced significant
tectonic activity for the past 200 million years. This is consistent with the lack of recent (Quaternary)

faults within a distance of 80 miles of the Site. The vast majority of Quaternary faults within the Site

region are within the boundaries of the Rio Grande Rift of central New Mexico.

Historical seismic activity within 200 miles of the Site is related to both tectonism associated with the

Rio Grande Rift of central New Mexico, and activity induced by production, secondary recovery, or waste
injection associated with oil and gas fields. The induced seismic activity occurs predominantly southeast
of the Site within the Central Basin Platform. Recent records (1998 through 2005) from the WIPP seismic
monitoring network indicate that the strongest events recorded annually in 1999, 2000, and 2002 through
2005 have been located 50 to 57 miles west to northwest of the WIPP. This activity, typically of 2.5 to
4.0 magnitude during this time period, is located a similar distance from the Site. The recent activity
located west to northwest of the WIPP is suspected to be induced by injection of waste water from natural
gas production into deep well or wells.

Earthquake probability and probabilistic ground motion are dominated by seismic activity within the
Central Basin Platform south and east of the Site. The USGS has calculated an approximate probability of
5 percent of an earthquake with magnitude greater than or equal to 5.0 within 50 years and a distance of
31 miles.

2.3.4.2 Karst Potential

The Carlsbad region is noted for caves and extensive karst terrains, warranting a thorough evaluation of
the Site for potential for karst activity. The potential for karst development at the Site was initially
evaluated with a review of published and unpublished information on the area. A detailed site
reconnaissance was also performed in order to identify any evidence of karst features in the area.

Karst Environments and Features. Thornbury (1969) identified a number of geologic and hydrologic
conditions favorable to the development of karst terrain as follows:

» Presence of soluble rock such as limestone, gypsum, dolomite, or halite at or near land surface
» Dense, highly jointed, and/or thinly bedded soluble rock units
» Stream valleys deeply incised into soluble rock
» Moderate to high rainfall rates
Thornbury also identified a number of characteristic karst geomorphic landforms as follows:

» Sinkholes and associated forms, including solution sinks with broad shallow sinkhole ponds and
collapse sinks, with steep rocky margins

Karst plain, as a broad flat area with no laterally extensive drainages
Sinking creeks, or creeks that end abruptly, typically in sinkholes
Blind valleys or ephemeral washes that end abruptly

Rise and resurgence of streams

Avrtesian springs

YV V VY
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Haystack hills or hums
Caverns
Voids and lost drilling circulation

» Tension cracks
Site File and Literature Review. No references were found on karst in the immediate vicinity of the Site
during the file and literature search. Comparison of conditions at the Site with those conditions favorable
to karst development identified by Thornbury (1969) 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 surface at the Site. Additionally, rainfall rates in the area are not
moderate to high (See Section 2.2). The 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.
Referring to Figure 2.3.2.2-1, Nash Draw and Clayton Basin, located six miles southwest and 12 miles
west of the Site, respectively are the result of dissolution of shallow and exposed gypsum and halite beds
in the Rustler Formation. Another collapse feature known as San Simon Sink is located 25 miles
southeast of the Site; the origin of this feature is less well understood; Nicholson and Clebsch (1963)
concluded that San Simon Sink likely resulted from a combination of deep-seated collapse and wind
deflation.

vV VYV VY

Site Reconnaissance. One of the most common indicators of active karst and collapse is the presence of
tension cracks in surface soil and rock on margins of actively subsiding areas. Other indicators of active
karst processes may be tilting, offset, and/or displacement of older cultural features.

Nicholson and Clebsch (1963) identified an array of large annular cracks in soils arrayed around
San Simon Sink, which are clearly visible in the aerial photograph shown in Figure 2.3.4.2-1.

Tension cracks are visible on the margins of many sinks and escarpments of the region where karst
processes are active. Land and Love (2000) identified karst-related tension cracks in gypsum beds of the
Seven Rivers Formation in the area of McMillan Escarpment on the east flank of the Pecos River near
former Lake McMillan (Figure 2.3.4.2-2).
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Figure 2.3.4.2-1 Tension cracks in soils around San Simon Sink (from Nicholson and Clebsch, 1963)

Figure 2.3.4.2-2 Tension cracks in Seven Rivers Formation, McMillan Escarpment Area
(from Land and Love, 2000)
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
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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. A photograph of a well monument located on the north flank of the west tributary to
Laguna Gatuna is shown in Figure 2.3.4.2-3.

Another older cultural feature on the Site is the grade of the old Carlsbad-Hobbs highway that runs from
southwest to northeast across the Site. This feature is identified on the historical aerial photos presented in
the ESA (Appendix 2G) and predates the earliest photo, flown in 1947. The road grade is roughly level
and elevated throughout much of its length across the Site, and it crosses a broad low drainage that runs
from south to north a few hundred feet east of piezometer ELEA-1. A culvert is still in place in this
drainage, as shown in the photo in Figure 2.3.4.2-4. Viewing the road grade lengthwise along its crest
affords an opportunity to identify any locations where subsidence has occurred. This inspection indicated
that no significant displacement has occurred along the road grade since its abandonment. The culvert still
conveys stormwater through the road grade and does not appear to have subsided relative to the grade and
adjacent terrain.

The above referenced literature review and site reconnaissance, leads to the conclusion that no evidence
of active karst or land subsidence was discovered during these investigations.

Figure 2.3.4.2-3 Well monument near Laguna Gatuna showing no signs of tilting or displacement
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2.3.4.2-4 Onsite Drainage Culvert

2.3.4.3 Site Stability

A halite preservation and stability assessment was performed for the Site by Dennis W. Powers and the
Report on Evaporite Stability in the Vicinity of the Proposed GNEP Site, Lea County, NM is provided as
Appendix 2F. This study was conducted in order assess existing data on the continuity and stability of
evaporites under the Site, with special attention to data within, or adjacent to the boundaries of nearby
lakes or playas. The main data sources for the project area include potash exploration drillholes and oil
and gas drillholes.

Lithologic logs from potash exploration and geophysical logs from oil and gas exploration around the Site
in southwestern Lea County, New Mexico, provide evidence of the extent and stability of evaporites and
their possible relationship to the formation of playas in the vicinity.

An elevation map on the uppermost evaporite-bearing bed (top of Permian Rustler Formation) shows
continuity across the area. General northeast slopes are revealed, with some flattened slopes associated
with Laguna Plata. There are no indications of lowering of the surface by dissolution; the top of Rustler
under most of Laguna Plata is actually elevated above the general trend. The surface varies locally due to
variable reporting for potash drillholes of the first encounter with the uppermost sulfate bed of the
Rustler. Marker bed (MB) 103, in the upper Salado Formation, was reported in more detail and shows no
effects of dissolution from under the evaporite section or from above.

There are no surface, drillhole, or mining indications that subsidence and collapse chimneys occur at the
Site or surrounding area. These features are associated with the front of the Capitan reef, which is south of
the Site, and with a hydraulic environment that is not known to exist at the Site.

Geophysical logs indicate that halite in the Rustler persists across the Site area. Dissolution from above to
create lows on the uppermost Rustler is not a practical process. Dissolution of the extent inferred at
Laguna Plata by Reeves and Temple (1986) would have removed most of the halite down to the depth of
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MB103, and there is no indication of such removal. There is neither subsurface drillhole data nor surface
features indicating a dissolution front in the vicinity of the Site.

There is no evidence for either past or continuing natural processes that would cause Site instability due
to halite dissolution in the near future.
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2.4 Water Resources
Water resources are of interest from two major aspects:

» Surface water availability, quality, and vulnerability

» Groundwater availability, quality, and vulnerability
Information about the Site indicates that there is no surface water in the vicinity that is potable. Therefore,
the construction and operation of the proposed facilities are expected to have no adverse impacts.
Likewise, the geo-hydrological and climate factors lead to the conclusion that groundwater is not likely to
be impacted by the construction, operation or decommissioning of the proposed facilities.

2.4.1 Surface Water Resources
This section provides information needed to evaluate the potential for the proposed facilities to impact
surface water resources. Surface waters are of interest with regard to availability and quality.

Surface drainage at the Site is contained within two local playa lakes that have no external drainage.
Runoff does not drain to one of state’s major rivers. Surface water is lost through evaporation, resulting in
high salinity conditions and the waters in soils associated with the playas. 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” (OSE, 2004) due to its dependence on runoff. The principle use of
Pecos River water is for agriculture.

Because 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, the construction and operation of the proposed facilities are
expected to have no adverse impacts.

The Site lies within the Pecos River Basin as depicted in Figure 2.4.1-1, which has a maximum basin
width of 130 mi, and a drainage area of 44,535 square miles. The Pecos River generally flows year-round.
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.
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Figure 2.4.1-1 Pecos River Basin Drainage Area

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.

At its nearest point, the Pecos River is 26 miles southwest of the Site. 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.

The only major natural lakes or ponds within six 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 (DOE, 2004a).

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 of the
river is 1,650 tons/day. Large amounts of chlorides from Salt Creek and Bitter 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.

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 (Powers et al., 1978).

2.4.2 Groundwater Resources

The purpose of this section is also to provide information needed to evaluate impacts to groundwater
resources as the result of the construction, operation and decommissioning of the proposed facilities.
Groundwater is significant if it can become contaminated or otherwise impacted for normal operations of
the facilities. 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
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be 35 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 was encountered in the test boring on
the west side of the Site. Regional data indicates that groundwater is on the order of 300 to 400 feet deep.
There are numerous low permeability layers between the surface and the expected groundwater level.
Therefore, the geo-hydrological and climate factors lead to the conclusion that groundwater is not likely
to be impacted by the construction, operation, or decommissioning of the proposed facilities.

2.4.2.1 Site and Regional Hydrogeology

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, saturations of shallow groundwater brine
have been created in a number of areas associated with the playa lakes. (More detail is provided in
Section 2.11).

2.4.2.2 Groundwater at the Site

Several sources of data were used to develop information on the occurrence and quality of groundwater in
the area of the Site. Nicholson and Clebsch (1961) described groundwater conditions and sources in
southern Lea County. Hendrickson and Jones (1952) published records of groundwater wells and
descriptions of water-bearing rocks in eastern Eddy County. Unpublished electronic records of wells in
the United States Geological Survey (USGS, 2007) and New Mexico Office of the State Engineer

(OSE, 2007) files were consulted to provide information on water wells in the area. Kelly (1978a, 1979,
1982, and 1984) performed a series of investigations of shallow groundwater in the vicinity of Nash
Draw, Clayton Basin and the Salt Lakes. Kelly’s work included compiling, field checking data, and
testing existing wells in the area, as well as installing and testing an array of shallow groundwater monitor
wells in the potash district. Four of these wells are located within five miles of the Site. Information from
these sources was used to compile the well records in Table 2.3.2.2-1 (water well records). Pursuant to
this submittal, shallow drilling and monitor well completion were performed at the Site to provide site
specific information on shallow groundwater conditions.

Shallow Drilling Investigation

Well drilling and completion were performed at the Site during the week of March 9, 2007. Two wells,
ELEA-1 (CP-961) and ELEA-2 (CP-960) were drilled on the Site to identify the depth and character of
water-bearing rocks. Locations of these wells and other wells in the vicinity are shown on the well
location map in Figure 2.4.2.2-1. Wells were drilled with direct air-rotary techniques; holes were
completed with 2-inch Schedule 40 PVC casing and with gravel packs and annular seals. Since drilling,
wells have been monitored for water levels and water samples have been collected and analyzed. Logs of
the wells are included in Figure 2.3.2.1-2.
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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.
Therefore each well was advanced through the alluvium and into the underlying Triassic shale. During
drilling, dry air was used to circulate drill cuttings to the surface; cuttings were examined to identify
evidence of water saturation.

Piezometer ELEA-1: During drilling ELEA-1, caliche-capped Quaternary sands were drilled to a depth
of 26 feet, where the Triassic shale was penetrated. Drill cuttings were moist, but not saturated in the
lower portion of the alluvium and the upper few feet of Triassic shale. Cuttings were dry from a few feet
below the top of the shale to the total depth of 80 feet. The well was plugged back to 50 feet using
hydrated granular bentonite and completed with a gravel pack and well screen from 20 feet to 50 feet to
promote communication with any saturation present at the alluvium-shale interface. 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.

Piezometer ELEA-2: ELEA-2 penetrated caliche-capped Quaternary sands to a depth of 26 feet, where
Triassic shale was struck. Drill cuttings were slightly moist in the upper 25 feet of the Triassic shale, then
dry-appearing to the total depth of 100 feet. During recovery of the drill tools, mud was noted on the drill
bit. The well was cased with a screen interval from 58 feet to 98 feet and equipped with a gravel pack and
annular seal. Water level in this well rose slowly over several days to a static depth of 34 feet below land
surface (3,497 ft 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.

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 ft amsl.
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Figure 2.4.2.2-1 Water Wells and Piezometer Locations

Groundwater in the Permian Rustler Formation
In the vicinity of the Site, the Los Mendafios member of the Rustler Formation consists of 100 feet of
siltstone and very fine grained sandstone, interbedded with gypsum and anhydrite. Above the mudstone at

Page 2.4-5



Eddy Lea Siting Study
Contract No: DE-FG07-071D14799

the top of the Los Mendafios Member is the Culebra Dolomite, a 30-foot thick section of microcrystalline
dolomite that is characterized by spherical vugs. Overlying the Culebra, the Tamarisk member consists of
115 feet of massive anhydrite and gypsum. Over the Tamarisk member, the Magenta member consists of
20 feet of thin, wavy, lenticular laminae of dolomite and gypsum. The uppermost portion of the Rustler
Formation is the Forty-Niner member, which consists of 65 feet of anhydrite (Powers, et al., 1978). See
additional detail in Appendix 2F.

The Rustler Formation is the oldest unit that is known to produce water to a well in the vicinity of the
Site. Kelly (1978b) identified a stock well in Section 18, Township 21 South, Range 31 East, 6 miles
southwest of the Site that is reported to be completed in the Rustler Formation at a depth of 367 feet. The
well was in use at the time of Kelly’s reconnaissance and produced water having an electrical
conductance of 3,500 micromhos per centimeter, indicating total dissolved solids of 1,250 milligrams per
liter. No other wells producing from the Rustler Formation are known to exist in the vicinity of the Site.

Groundwater in the Permian Dewey Lake Redbeds

The Dewey Lake Redbeds overlie the Rustler Formation and consist of red shale and siltstone.
Five-hundred (500) feet of Dewey Lake Redbeds have been identified in oil well logs in the immediate
vicinity of the Site (OCD, 2007). The Dewey Lake Redbeds outcrop in an exposure belt south of
Highway 62/180, seven miles southwest of the Site. The Dewey Lake Redbeds occasionally yield small
quantities of moderately mineralized water to stock wells; however no wells in the vicinity of the Site are
known to produce water from the Dewey Lake Redbeds.

Groundwater in the Upper Triassic Chinle

Seven hundred feet of upper Triassic shale overlies the Dewey Lake Redbeds in the area of the Site (see
hydrogeologic cross section, Figure 2.3.2.2-5). Triassic shales have been identified in exposures around
the flanks of Laguna Gatuna, Laguna Plata and along an outcrop belt five miles west of the Site and south
of Highway 62/180 (see local surface geology, Figure 2.3.2.2-4). The Triassic shale is thinly buried by
alluvial pediment deposits in the vicinity of the Site. Several wells are completed in Triassic shale in the
vicinity. Local shallow saturation in the Triassic shale has been found in a few wells; however a deeper
potentiometric surface for water in the Triassic section was identified by Nicholson and Clebsch (1961),
who produced the potentiometric surface map shown in Figure 2.4.2.2-2. The Nicholson and Clebsch map
indicate a groundwater flow direction to the southwest near the Site. This potentiometric surface is plotted
on the hydrogeologic cross section (Figure 2.3.2.2-5).

Unpublished oil well logs and file data of the OCD (OCD 2007) indicate that deeper water-bearing sands
in the Triassic section were penetrated by several wells in the area of Site. The Texas State B and Bass
State 6 oil wells (shown on the hydrogeologic cross section in Figure 2.3.2.2-5) struck water-bearing
sands in the Triassic shale at depths of 250 feet and 415 feet, respectively. These sands are plotted on the
hydrogeologic cross section in Figure 2.3.2.2-5.

Nicholson and Clebsch (1961) data indicate that quality of water from wells completed in Triassic
aquifers ranges from 675 milligrams per liter (mg/l) total dissolved solids (TDS) to 2000 mg/l and
average 1000 mg/l. Two wells in the area are known to have produced from this zone; a well at the
Intrepid North Potash mine, and a domestic/stock well located three miles north of the Site in Section 36,
Township 19 South, Range 32 East.
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Figure 2.4.2.2-2 Piezometric Surface of Water in Triassic Units in the Area of the Site
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Groundwater in the Quaternary Deposits

Quaternary age deposits in the area of the Site consist of pediment alluvium, eolian sands, and lacustrine
lake deposits. The pediment deposits form a gently west-sloping surface that is interrupted by drainages,
the playa basins and eolian erosion/deposition. Powers, et al., (1978) characterized Laguna Plata, Laguna
Gatuna and other depressions in the area as “blowouts” formed by wind erosion. Bachman (1974) and
Nicholson and Clebsch (1961) identified large accumulations of sand on prevailing downwind sides (east)
of the playas. Nicholson and Clebsch (1961) noted that Laguna Toston appeared to be filled with
sediments and stabilized with vegetation such that wind erosion and deposition had halted.

Groundwater occurs in Quaternary alluvium where stream beds or playa blowouts have incised into the
Triassic shales and the resulting low has been subsequently filled with eolian sand or pediment materials.
Recharge occurs on the flanks of the playas and over buried stream channels and flows toward the playas,
or down paleochannels. Distribution and elevation of groundwater in Quaternary deposits based on
available water well data are shown on the map in Figure 2.4.2.2-3. This map indicates that groundwater
in Quaternary deposits is laterally discontinuous and is in thin saturations that rarely exceed 20 feet.
Groundwater appears to be limited to the immediate areas of Laguna Toston, Laguna Plata and an
apparent buried stream channel flowing from the area of the southeast corner of Township 20 South,
Range 32 East toward Laguna Plata. Laguna Toston is a major input point for potash refinery brine and
water appears to drain radially away from this location. Laguna Plata is the topographically lowest point
in the area and alluvial groundwater appears to flow toward this site. Available water quality data
suggests that the quality of alluvial groundwater ranges from slightly brackish to near-saturated brine in
potash refinery discharge areas.

2.4.2.3 Groundwater Quality Summary

Available general groundwater quality data is summarized in the groundwater quality map in

Figure 2.4.2.3-1. This map shows available laboratory measurements of TDS of groundwater samples
from the area, including three BLM test wells sampled by Kelly (1979) and water samples collected from
Laguna Gatuna (surface water) and piezometer ELEA-2 as part of the March 2007 site investigations.
Water TDS ranged from 424 mg/l in a sample collected from a BLM test well tapping Triassic shale five
miles southwest of the Site to 300,000 mg/l in a water sample collected from Laguna Gatuna. Two BLM
test wells near Laguna Toston and the Intrepid North Potash Mine contained 3,100 mg/l and 173,000 mg/I
TDS, respectively. The sample from piezometer ELEA-2 contained 83,000 mg/l TDS. Based on this data,
most shallow alluvial groundwater in the vicinity of the Site has been impacted by brine disposals, or
originated from brine disposal.
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Figure 2.4.2.2-3 Shallow Groundwater Map
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Figure 2.4.2.3-1 Groundwater Quality
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2.4.3 Water Supply

The High Plains Aquifer in the Ogallala Formation contains 3.270 billion acre-feet of water and underlies
174,050 square miles in parts of eight states, Figure 2.4.3-1 (HPWD, 2007). In eastern New Mexico the
aquifer underlies 9,450 mi or 8 percent of the state. The volume of recoverable water in the New Mexico
portion of the aquifer is on the order of 50 million acre feet. (USGS, 2007d).

The City of Carlsbad owns and operates Double Eagle Water System, located near Maljamar in
northwestern Lea County (City of Carlsbad, 2005). The Double Eagle Water System is supplied by
groundwater pumped from 11 wells completed in the Ogallala Formation. The first 16-mile segment of
the pipeline carrying water from these wells to the WIPP facility has a 24-inch diameter and runs to
Highway 62/180.

The ELEA GNEP facilities will be able to tap into the Double Eagle Water Resorece System that is

3 miles west of the Site. This source of water is adequate to supply the water needs of analogous
operating facilities. The City of Carlsbad has indicated that the Double Eagle water line near the Site is
capable of delivering 6,000 gallons per minute. This equates to over 8,000,000 gallons of water per day.
The City of Carlsbad is in the process of modeling the Double Eagle system to determine what upgrades
are needed for future users. The water superintendent offered to include the GNEP facilities in the
modeling if water requirements are known. (Abell, 2007).

It is estimated that the Lea County portion of the High Plains Aquifer contains 14,000,000 acre feet of
recoverable water (OSE, 2000).
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Figure 2.4.3-1 High Plains Aquifer (used with permission from HPWD)
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2.5 Floodplains and Wetlands

This section contains information regarding floodplains and wetlands. This information is needed for
evaluating impacts related to severe storm events and to assess the need for permits and mitigative
measures to avoid impacts to protected wetlands areas. A Flood Hazard Boundary Map produced by the
Federal Emergency Management Agency for the Pecos River Floodway does not include the Site.
Therefore, there are no 100-year floodplains within the Site. Both of these drainages are able to accept a
one-day severe storm total within a 5 and 7.5 inch range with excess free board space. Therefore the risk
of adverse impacts due to floods is small.

No Corps of Engineers jurisdictional wetlands were identified anywhere on the Site. Therefore the risk of
impacts to wetlands is nonexistent.

2.5.1 Floodplains

The Site is located in western Lea County, north of Highway 62/180 with Eddy County in close proximity
to the west. Lea County is divided in half by a prominent topographic feature known as Mescalero Ridge.
The Mescalero Ridge traverses the western and central portions of Lea County and is a nearly
perpendicular cliff that indicates the southern limits of the High Plainsin New Mexico. The High Plains
are capped by a thick layer of caliche, locally known as Caprock, which extends throughout northern Lea
County. In the east-central part of Lea County, the Mescalero Ridge becomes more subdued and is no
longer considered a ridge (OSE, 2007). Figure 2.5.1-1illustrates the major topographic areas in the region
of the Site.

The Site is not located in any 100 year or 500 year flood plain, as shown in Figure 2.5.1-2.
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Figure 2.5.1-1 Topographical Map of Northwest Lea County Showing Mescalero Ridge which is the Topographic Divide between the Texas Gulf Basin
and the Pecos River Basin
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Figure 2.5.1-2 Federal Emergency Management Agency (FEMA) Floodplain Map for Eastern Eddy County

The FEMA has no flood plain neither identified nor mapped for Lea County, New Mexico
(FEMA, 2007).

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 (OSE, 2007).

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.

A cluster of four saline playas are located in the Querecho Plain area of the west-central part of the
county. These playas, which retain runoff temporarily, are referred to locally as lagunas. Laguna Plata
covers the largest area, about 2 square miles. Laguna Toston, the smallest of the four with a surface area
of one-quarter square mile, is completely filled with sediments; the other three all contain accumulations
of clastic sediments and salts (halite, gypsum).
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As presented in Section 2.2, the average rainfall in Hobbs, New Mexico was 18.15 inches per year based
on 1971-2000 meteorological data. However, the largest recorded rainfall in a 24 hour period recorded in
Hobbs totaled 7.5 inches (WUSRCC, 2000).

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.

2.5.2 Wetlands

No Corps of Engineers jurisdictional wetlands were identified anywhere on the Site. To be classified as a
Corps of Engineers jurisdictional wetland, a site must simultaneously exhibit three types of physical
evidence; it must possess wetland hydrology, contain hydric soils, and support a sufficient number and
density of hydrophytic plants (Environmental Laboratory, 1987). Although temporarily saturated soils
exist at the edges and/or bottom of Laguna Gatuna when runoff water is present and wetland hydrology is
evident, no hydrophytic plants were observed in the survey area. The lack of hydrophytic plants may be
due to prolonged dry periods (dessication of the playa), excessive salt buildup in the soil and water,
and/or other factors. Because all three of the Corps of Engineers characteristics are not met, the Site is not
classified as a wetland.
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2.6 Ecological Resources

The purpose of this section is to provide information that will allow an evaluation of the impacts the
construction, operation, and decommissioning of the proposed facilities will have on ecological resources.
This section describes the terrestrial communities of the Site and their associated plant and animal
species.

A significant body of literature exists that is related to habitat, flora, and fauna in the region. This section
is based upon a review of the available literature and consultation with wildlife biologists with expertise
in regional habitat. An emphasis was placed on determining the habitats of potential species that could
occur at the Site. Data identified in the ecological field surveys of the Site that were conducted in

March 2007 and summarized in Appendix 2B augment the literature and consultation data.

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.

This section of DSR summarizes the terrestrial habitat at the Site while the more detailed report on
terrestrial habitats is included as Appendix 2B. Based on the lack of significant species and habitats,
including habitats for threatened or endangered species, the proposed facilities are expected to have small
impacts on the ecological resources. Clearing 600 acres of land to construct the facilities will remove
habitat that is currently used principally for grazing livestock. This will displace resident populations of
rabbits and coyotes and other small mammals. However, the area does not provide a unique habitat for
these animals. Construction and operation of the facilities will likely remove some of the traditional
stressors such as grazing and oil and gas production that have affected habitat in the past. Portions of the
Site may be available for habitat improvement.

2.6.1 Terrestrial Habitats

Characteristics that collectively create site habitat are the interactions of climate with elevation, soils, and
physical setting. These factors have combined to support certain vegetation and provide food and cover
for wildlife.

The Site is located primarily (roughly 98 percent) in an environment of Simona-Tonuca soils and includes
varying combinations of sand, fine sands, loam, and gravel (Turner et. al., 1974). An indurated layer of
caliche underlies soils in the area. This layer is named Mescalero Caliche at the Site and consists of
pedogenic calcrete denoting soil formed as naturally cemented calcium carbonate (Powers, 2007). It is
significant in that it affects the depth to which roots can grow and thus, the vegetative species in the area.
The caliche can be found as outcrops at the surface in some areas and from 10 to 12 inches beneath the
surface in the remainder of the Site.

The regional climate is semiarid-continental with generally warm temperatures. Average annual rainfall at
the Site will be similar to that reported by the WIPP which is in the range of 13.5 inches per year. This
represents precipitation data collected at the WIPP site from 1990 through 2006, coupled with the 1970
through 1989 temperature data collected at the Carlsbad Regional Airport by the DOT Federal Aviation
Administration. The Site’s pattern of evaporation is similar to that at Brantley and Avalon reservoirs just
north of Carlsbad where evaporation far exceeds average precipitation. Service winds are primarily
southeasterly; however, strong westerly Spring winds are frequent.

These conditions generally favor plants that can efficiently absorb, store, and utilize water from the soil.
The vegetation community for the Site is Desert Grassland which contains both prairie grasses and shrubs
and provides food and cover for specific types of wildlife. Figure 2.6.1-1 provides views of the common
fauna and flora at the Site.
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Honey Mesquite (Prosopis glandulosa)

2.6.1.1 Faunain the Vicinity of the Site
The Site is contained within the BLM Roswell Resource Management planning area. For the planning
area, the BLM’s Roswell Field Office Database (BLM 2004) indicates a potential for 43 species of
mammals, 31 species of reptiles, and 60 species of birds. Reptiles are also identified from “Amphibians &
Reptiles of New Mexico”. Research and ecological field surveys conducted in preparation of the EIS for
the NEF in Lea County, New Mexico (NRC, 2005) and results of the ecological field surveys conducted
at the Site in March 2007 refine the list to those species whose preferred habitat aligns with the habitat
characteristics associated with the Site.

The composition of wildlife species at the Site is reflective of the type, quality, and quantity of habitat
present. Wildlife species likely to be present at the Site and vicinity are those that occur in prairie grasses
and semi-desert shrubs and are listed in Table 2.6.1.1-1.

Black-tailed jackrabbit (Lepus californicus)

Figure 2.6.1-1 Common Flora and Fauna Habitat at Site

During the field surveys, 16 bird species and 4 mammal species were recorded and these are noted in
Table 2.6.1.1-1. No reptiles were observed due to the season. Most bird species observed were typical
year round residents or wintering species for Desert Grasslands in southern New Mexico. All birds
observed, with the exception of the Eurasian Collared Dove, are protected by the Migratory Bird Treaty

Act (Appendix 2B).

Table 2.6.1.1-1 Mammals, and Amphibians/Reptiles Potentially Inhabiting the Site and Vicinity, Noting Their
Habitat and Bird (BLM 2004, NRC 2005, BISON-M, Appendix 2B)

Mammals
Common Name Scientific Name Preferred Habitat
Badger Taxidea taxus Prairies, near rodents and lizards

Black-tailed jackrabbit *

Lepus californicus

Grasslands and open areas.

Black-tailed prairie dog

Cynomys ludovivianus

Short Grass Prairie

Bobcat

Lynx rufus

Rocky, brushy hillsides

Cactus mouse

Peromyscus eremicus

Grasslands, prairies and mixed vegetation

Coyote'

Canis letrans

Open space, grasslands, and brush country

Deer mouse

Peromyscus maniculatus

Grasslands, prairies, and mixed vegetation

Desert cottontail *

Sylvilagus audubonii

Arid lowlands, brushy cover, and valleys

Desert pocket mouse

Perognathus penicillatus

Grasslands

Gray shrew

Notiosorex crawfordi

Any

Hispid pocket mouse

Chaetodipus hispidus

Scattered stands of grasses
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Hognose skunk

Conepatus mesoleucus

Brushy foothills

House mouse

Mus musculus

Near buildings and humans

Javelina

Dicotyles tajacu

Mesquite with abundant prickly pear

Merriams kangaroo rat

Dipodomys merriami

Sagebrush, shad scale, creosote bush, many
soil types

Mexican ground squirrel

Spermphilus mecicanus

Grassy, bushy areas, mesquite

Mountain lion

Felis concolor

Multiple habitats, stays near dear and
adequate cover

Mule deer Odocoileus hemionus Desert Shrubs, chaparral, and rocky uplands
Nelsons pocket mouse Perognathus nelsoni Grasslands
Northern grasshopper mouse Onychomys leucogaster Grasslands

Ords kangaroo rat

Dipodomys ordii

Hard desert soils

Plains harvest mouse

Reithrodontomys montanus

Well drained grasslands, bluestem grass

Plains pocket gopher

Geomys bursarius aernarius

Deep soils of the plains

Plains pocket mouse

Perognathus flavescens

Grasslands

Porcupine Erethizon dorsatum Dry, scrubby areas
Pronghorn antelope Antilocapra americana Sagebrush flats, plains, and deserts
Raccoon Procyon lotor Brushy, semi-desert, chaparral, and mesquite

Rock squirrel

Spermphilus variegates

Rocky areas, near canyon walls

Silky pocket mouse

Perognathus flavus

Prairies, sandy, gravely areas

Southern plains woodrat !

Neotomamicropus

Grasslands, prairies and mixed vegetation

Spotted ground squirrel

Spermphilus spilosoma

Brushy, semi-desert, chaparral, mesquite, and
oaks

Striped skunk

Mephitis mephitis

All land habitats

Swift fox

Vlupes velox

Rangeland with short grasses and low shrub
density

Thirteen-lined ground squirrel

Spermphilus tridecemlineatus

Short grass prairie

Western harvest mouse

Reithrodontomys megalotis

Dry, weedy or grassy areas

White-throated woodrat

Neotoma albigula

Grasslands, prairies and mixed vegetation

Reptiles
Common Name

Scientific Name

Preferred Habitat

Round-tail horned lizard

Phrynosoma modestum

Arid or semiarid, desert plains, scrubby
vegetation and sandy or gravelly soils

Bull snake (gopher)

Pituophis melanoleucus

Mesquite bosque and creosote bush

Checkered garter snake

Thamnophis marciauns

Grama-tabosa grass in Chihuahuan Desert

Checkered whiptail

Cnemidophorus grahamii

Grama-tabosa grass in Chihuahuan Desert

Chihuahuan spotted whiptail

Cnemidophorus exsangus

Grama-Tobosa grass in Chihuahuan Desert

Coachwhip

Masticophis flagellum

Mixed grass prairie and desert grasslands

Collared lizard

Crytaphytus collaris

Desert grasslands

Common king snake

Lampropeltis getula

Grassland and mesquite dominated flats

Glossy snake

Arizona elegans

Grama-buffalo grasses

Great plains skink

Eumeces obsoletus

Grama-Tobosa grasses

Greater earless lizard

Cophosaurus texanus scitulus

Rocky dry streambeds, broken rock around
limestone cliffs

Ground snake

Sonora semiannulata

Grama-buffalo and Grama-Tobosa grasses

Lesser earless lizard

Holbrookia maculate

Mixed grass prairie and desert grasslands
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Longnose snake

Rhinocheilus lecontei

Desert grasslands

Many lined skink

Eumeces multivirgatus

Rocky areas

Massasauga rattlesnake

Sistrurus catenatus

Dry shortgrass plains

Milk snake

Lampropeltis triangulum

Grama-Buffalo grasses

Night snake

Hypsiglena torquata

Grama-Tobosa grasses

Ornate box turtle

Terrapene ornate

Desert grasslands and short grass prairie

Plains black-headed snake

Tantilla nigriceps

Short grass prairie and desert grasslands

Plains Striped Whiptail

Aspidoscelis inornatus lianuras

Desert and plains grasslands

Prairie lizard

Sceloporus undulates

Prairies, grasslands

Sand-dune lizard

Sceloporus arenicolus

Open sand, takes refuge in shinnery oak.

Side-blotched lizard

Uta stansburana

Flat desert areas with scattered rocks or low
vegetation and convenient mammal burrows for
protection

Six-lined racerunner

Cnemidophorus sexlineatus

Mixed grass prairie and desert grasslands

Texas Spotted Whiptail

Aspidoscelis qularis gularis

Varies from arid canyon bottoms and washes to
semiarid prairies

Texas Horned Lizard

Phrynosoma cornutum

Desert Grasslands

Trans-Pecos Striped Whiptail

Aspidoscelis inornatus
heptagrammus

Rocky slopes or flatlands with scattered
vegetation. Sandy silt deposited by periodic
flooding.

Western diamondback
rattlesnake

Crotalus atrox

Mesquite-grasslands

Western hognose snake

Heterodon nasicus

Grassland flats

Western rattlesnake (prairie)

Crotalus viridis

Mesquite-grasslands

Western whiptail lizard

Cnemidophorus tigris

Mixed grass prairie and desert grasslands

Yellow mud turtle

Kinosternon flavescens

Permanent bodies of water with muddy bottoms
such as lakes, ponds, cattle tanks

Birds
Common Name

Scientific Name

Common Name

Scientific Name

American kestrel

Ash-throated flycatcher

Bairds sparrow

Barn swallow

Bewicks wren

Black-throated sparrow

Brewers sparrow

Brown thrasher

Brown-headed cowbird

Burrowing owl

Cactus wren®

Cassins sparrow’

Cedar waxwing

Chihuahuan raven

Common barn owl

Coopers hawk

Crissal thrasher*

Curve-billed thrasher

Eastern meadowlark

Eurasian collared dove®?

Ferruginous hawk™

Falco sparverius
Myiarchus cinerascens
Ammodramus bairdii
Hirundo rustica
Thryomanes bewickii
Amphispiza bilineata
Spizella breweri
Toxostoma rufum
Molothrus ater
Athene cinicularia
Camppylorhynchus
brunneicapillus
Aimophila cassinii
Bombycilla cedrorum
Corvus cryptoleucus

Accipter striatus
Toxostoma crissale
Toxostoma curvirostre
Sturnella magna
Streptopelia decaocto
Buteo regalis

Lark sparrow

Chondestes grammacus

Lesser nighthawk

Chordeiles acutipennis

Lesser prairie chicken

Tympanuchus pallidicintus

Loggerhead shrike

Lanius ludovicianus

Mourning dove

Zenaida macroura

Nighthawk

Chordeiles minor

Northern bobwhite

Colinus virginianus

Northern flicker

Colaptes auratus

Northern harrier*

Circus cyaneus

Northern mockingbird

Mimus polyglottus

Pyrrhuloxia

Cardinalis sinuatus

Red-Tailed hawk

Buteo jamaicensis

Rough-Legged hawk

Buteo lagopus

Sage sparrow

Amphispiza belli

Tyto alba

Sage thrasher

Oreoscoptes montanus

Savannah sparrow

Passerculus sandwichensis

Says phoebe

Sayornis saya

Scaled quail

Callipepla squamata

Scissor-tailed flycatcher

Tyrannus forficatus

Snowy Plover®

Charadrius alexandrinus

Spotted towhee

Pipilo maculatus
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Golden eagle

Grasshopper sparrow

Great horned owl

Greater roadrunner

Greater yellowlegs®

Aquila chrysaetos
Ammodramus
savannarum
Bubo virginianus
Geococcyx
californianus
Tringa melanoleuca
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Swainsons hawk

Buteo swainsoni

Turkey vulture

Cathartes aura

Verdin

Auriparus flaviceps

Vesper sparrow

Pooecetes gramineus

Western bluebird

Sialia mexicana

Harris hawk Parabuteo unicinctus Western kingbird Tyrannus vertucalis
Horned lark* Eremophila alpestris Western meadowlark® Sturnella neglecta
House finch Carpodacus mexicanus Western screech owl Otus kennicotti
Killdeer Chardrius vociferus White-crowned sparrow" Zonotrichia leucphrys
Ladder-backed Picoides scalaris White-throated sparrow Zonotrichia albicollis
woodpecker!

Lark bunting1 Calamospiza Zenaida asiatica

melanocorys

White-winged dove

! Species observed during the Site ecological surveys % Not Protected by the Migratory Bird Treaty Act

2.6.1.2 Florain the Vicinity of the Site

The portion of the Site with the primary vegetation community of Desert Grasslands is widespread at
lower elevations in southern and western New Mexico. As is observed elsewhere in the state, Desert
Grassland often contains a substantial shrub component, in this case honey mesquite (Prosopis
glandulosa). Desert Grasslands begin at the western edge of the Laguna Gatuna shoreline zone and extend
throughout the Site to its western border. The portion of the Site with this general habitat is shown in
Figure 2.6.1.2-1 and is all of the area within the Site boundary with the exception of those areas circled
and marked as Badlands and Playas (Turner et al., 1974).

Desert Grasslands can include black grama, blue grama, bluestem, buffalo grass, western wheatgrass,
galletas, tobosa, alkali sacaton, three-awn, mesquite, serviceberry, skunkbush sumac, sand sagebrush,
Apache plume, creosotebush, and cliffrose. With appropriate moisture (generally more than is typically
experienced) sunflower, croton, and pigweed may grow in disturbed or ponded depressions. A list of the
plants observed at the Site is included in Table 2.6.1.2-1.
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Table 2.6.1.2-1 Flora Observed at the Site (Appendix 2B)

Species Name

Family Name

Common Scientific Common Scientific
Alkali Sacaton Sporobolus airoides Grass Poaceae

Black Grama Bouteloua eriopoda Grass Poaceae
Bladderpod Lesquerella sp. Mustard Brassicaceae Mustard
Blue Grama Bouteloua gracilis Grass Poaceae
Bristlegrass Setaria leucopila Grass Poaceae

Broom Snakeweed Gutierrezia sarothrae Sunflower Asteraceae
Buffalobur Solanum rostratum Potato Solanaceae
Burrograss Scelropogon brevifolius Grass Poaceae
Cowpen Daisy Verbesina encelioides Sunflower Asteraceae
Dwarf Desert Holly Acourtia nana Sunflower Asteraceae
Fourwing Saltbush Atriplex canascens Goosefoot Chenopodiaceae
Glovemallow Sphaeralcea sp. Mallow Malvaceae
Honey Mesquite Prosopis glandulosa Pea Fabaceae
James’ Nailwort Paronychia jamesii Pink Caryophyllaceae
Joint Fir Epedra sp. Joint Fir Ephedraceae
Lotebush Condalia [Microrhamnus] Buckthorn Rhamnaceae
Milkvetch Astragalue sp. Pea Fabaceae

Mock Vervain Glandularia sp. Vervain Vervenaceae
Muhly Muhlenbergia sp. Grass Poaceae
Panicgrass Panicum sp. Grass Poaceae

Pott’s Leatherweed Croton pottsii Spurge Euphorbiaceae
Ragweed Ambrosia Sunflower Asteraceae
Small Soapweed Yucca glauca Agave Agavaceae
Spiny Dogweed Thymophylla acerosa Sunflower Asteraceae
Threeawn Aristida sp. Grass Poaceae
Tobosa Pleuraphis [Hilaria] mutica Grass Poaceae

Vine Mesquite Panicum obtusum Grass Poaceae

The ecological survey results noted that:

» Relatively few species were observed as the Site survey could not be conducted during the
growing season

» The most common and conspicuous plant at the Site is honey mesquite

> Grasses are not abundant in density or diversity; blue grama (Bouteloua gracilis) is the species
most frequently encountered

> No riparian habitat exists in or near the Site (Appendix 2B)

Laguna Gatuna (Playa soil mapping unit) and the contingent near-shore zone (Badlands mapping unit)
occupy 9 percent of the overall land mass (86 acres) on the eastern edge of the Site. This area supports
virtually no plant life and provides almost no habitat for wildlife because of the dearth of food and high

salinity of the soils and water. These areas are noted in Figure 2.6.1.2-1.
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Figure 2.6.1.2-1 United States Department of Agriculture Soils Map (Turner et. al. 1974)
See Appendix 2B for Explanation

2.6.2 Aquatic Ecology

This section describes the potential for aquatic/riparian habitats within the Site and the resulting
conclusion regarding their presence. The section is based on review of data from available literature and
consultation with regional wildlife biologists; confirmed by the ecological survey conducted on the Site
on March 16 - 18, 2007. As a result of this work, it is confirmed that there is no aquatic/riparian habitat in
the Site (see Appendix 2B). This conclusion is based on the following:

> Absence of permanent surface waters throughout the Site

High saline content of the Laguna Gatuna soils and soil sediments in the shoreline zone

High salinity of the playa water when present

Absence of micro invertebrates in the Laguna (Lang and Rogers, 2002)

Confirmation that there are no halophytic (plants thriving in saline soils) or riparian vegetation in
the Site

The BLM Resource Management database (BLM, 2004) and the recent Environmental Impact Statement
prepared for the NEF (NRC, 2005) identified eight amphibian species that could potentially be present in
the area. These are listed in Table 2.6.2-1 along with their preferred habitat (BISON-M). However, the
factors bulleted above also result in the absence of amphibian species. This was confirmed to the extent
possible for the season in which the survey was conducted. No amphibian species were observed during
the survey (See Appendix 2B).

YV V VYV
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Table 2.6.2-1 Amphibians Potentially Present at the Site and Vicinity and Their Habitat
(BLM 2004, NRC 2005, BISON-M)

Amphibians
Common Name Scientific Name Preferred Habitat

Barking frog Hylactophryne augusti Damp areas in limestone caves,
crevices, and ledges. Rarely seen
in open

Couch’s Spadefoot Scaphiopus couchii Shallow to standing pools of water

Great plains toad Bufo cognatus Desert Grassland, creosote bush,
grassland flats, mesquite
dominated flats

Green toad Bufo debilis Desert Grassland, semi-arid plains,
valleys, foothills

New MeXiCO Spadefoot Spea multiplicata Sha”ow to standing pools of water

Plains leopard frog Rana blairi Variety of aquatic habitat types,
with terrestrial habitat surrounding
areas usually grassland, sandhills,
and cottonwood-willow

Plains spadefoot toad Spea bombifrons Shallow to standing pools of water

Tiger Salamander Ambystoma tigrinum Tall grass prairie and desert

grasslands

Surveys for macro invertebrates in Laguna Gatuna, as well as other playas in the vicinity of the survey
area performed in 2000-2002 found no macro invertebrates (Lang and Rogers, 2002). The March survey
confirmed there to be no evidence of fish or shellfish in the Laguna Gatuna.

2.6.3 Threatened and Endangered Species Survey

Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. § 1531 et seq.) was enacted to prevent
the further decline of endangered and threatened species and restores those species and their critical
habitats.

There are three species considered “Species of Concern” within the habitat near the Site. These include
the Lesser Prairie Chicken (Tympanuchus pallidicinctus), the Sand Dune Lizard (Sceloporus aerinicolus),
and Gypsum wild-buckwheat (Eriogonum gypsophilum). 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
Site.

The U.S. Fish and Wildlife Service (USFWS) office has provided a list of threatened and endangered
species in southeast New Mexico which are illustrated in Table 2.6.3-1. The USFWS defines Threatened
and Endangered Species in five (5) categories as follows:

> Endangered: Any species which is in danger of extinction throughout all or a significant portion
of its range

» Threatened: Any species which is likely to become an endangered species within the foreseeable
future throughout all or a significant portion of its range

» Candidate Species: Taxa for which the USFWS has sufficient information to propose that they be
added to the list of endangered and threatened species, but the listing action has been precluded
by other higher priority listing activities

> Proposed: Any species of fish, wildlife, or plant that is proposed in the Federal Register to be
listed under Section 4 of the Act. This could be either proposed for endangered or threatened
status

Page 2.6-8



Eddy Lea Siting Study
Contract No: DE-FG07-071D14799

» Species of Concern: Taxa for which further biological research and field study are needed to
resolve their conservation status OR are considered sensitive, rare, or declining on lists
maintained by Natural Heritage Programs, State wildlife agencies, other Federal agencies, or
professional/academic scientific societies

The State of New Mexico, NMSA Title 19, Natural Resources and Wildlife, Chapter 33, Endangered and
Threatened Species Statute 19.33.6.8 establishes the state list of threatened and endangered wildlife
species as shown in Table 2.6.3-2.

There are no wetlands or unique habitats for threatened or endangered plant or animal species on the Site.
Currently the land is used for grazing and oil and gas production.

Table 2.6.3-1 Eddy and Lea County Threatened and Endangered Species. (All species are listed for Eddy
County. Species with * are also listed for Lea County.)

Common Name Scientific Name Species Group Listing Status
Bald Eagle* Haliaeetus leucocephalus Birds Threatened
Black-Footed Ferret* Mustela nigripes Mammals Endangered
Gypsum Wild- Eriogonum gypsophilum Flowering Plants | Threatened
Buckwheat
Kuenzler Hedgehog Echinocereus fendleri var. Flowering Plants | Endangered
Cactus kuenzleri Escobaria

(Coryphantha)
Least Tern Sterna antillarum Birds Endangered
Lee Pincushion Cactus | Coryphantha sneedii var. Flowering Plants | Threatened
leei
Lesser Prairie-Chicken* | Tympanuchus pallidicinctus Birds Candidate
Mexican Spotted Owl Strix occidentalis lucida Birds Threatened
Texas Hornshell Popenaias popeii Clams Candidate
(mussell)
Northern Aplomado Falco femoralis Birds Endangered
Falcon* septentrionalis
Pecos Bluntnose Notropis simus pecosensis Fishes Threatened
Shiner
Pecos Gambusia Gambusia nobilis Fishes Endangered
Sand Dune Lizard* Sceloporus arenicolus Reptiles Candidate
Sneed Pincushion Coryphantha sneedii var. Flowering Plants | Endangered
cactus sneedi
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Table 2.6.3-2 State of New Mexico Listed and Sensitive Species. (All species are listed for Eddy County except

for Bell's vireo which is listed for Lea County only. Species with* are listed for Lea County.)

Common Name Scientific Name Species Group Listing Status
Lesser prairie-chicken* | Tympanuchus pallidicinctus | Bird Candidate
Texas hornshell Popenaias popeii Mollusk - Candidate
(mussel) Invertebrate
Sand dune lizard* Sceloporus arenicolus Reptile Candidate
Least Tern (Interior Sterna antillarum Bird Endangered
Population)
Northern aplomado Falco femoralis Bird Endangered
falcon* septentrionalis
Pecos gambusia Gambusia nobilis Fish Endangered
Black-footed ferret* Mustela nigripes Mammal Endangered
Kuenzler's hedgehog Echinocereus fendleri var. Plant Endangered
cactus kuenzleri Escobaria
(=Coryphantha)
Sneed pincushion Coryphantha sneedii var. Plant Endangered
cactus sneedii
Bald eagle* Haliaeetus leucocephalus Bird Threatened
Mexican spotted owl Strix occidentalis lucida Bird Threatened
Designated Critical
Habitat
Pecos bluntnose shiner | Notropis simus pecosensis | Fish Threatened
Designated Critical
Habitat
Gypsum wild- Eriogonum gypsophilum Plant Threatened
buckwheat
Designated Critical
Habitat
Lee pincushion cactus Coryphantha sneedii var. Plant Threatened
leei
Limestone tiger beetle Cicindela politula petrophila | Arthropod - Species of Concern
Invertebrate
American peregrine Falco peregrinus anatum Bird Species of Concern
falcon*
Arctic peregrine falcon* | Falco peregrinus tundrius Bird Species of Concern
Baird’'s sparrow* Ammodramus bairdii Bird Species of Concern
Bell's vireo* Vireo bellii Bird Species of Concern
Black tern Chlidonias niger Bird Species of Concern
Northern goshawk Accipiter gentilis Bird Species of Concern
Western burrowing owl* | Athene cunicularia Bird Species of Concern
hypugaea
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Common Name

Scientific Name

Species Group

Listing Status

Yellow-billed cuckoo* Coccyzus americanus Bird Species of Concern

Blue sucker Cycleptus elongatus Fish Species of Concern

Gray Redhorse Scartomyzon congestum Fish Species of Concern

Greenthroat darter Etheostoma lepidum Fish Species of Concern

Headwater catfish Ictalurus lupus Fish Species of Concern

Pecos pupfish Cyprinodon pecosensis Fish Species of Concern

Rio Grande shiner Notropis jemezanus Fish Species of Concern

Black-tailed prairie dog* | Cynomys ludovicianus Mammal Species of Concern

Guadalupe southern Thomomys umbrinus Mammal Species of Concern

pocket gopher guadalupensis

Pecos River muskrat Ondatra zibethicus ripensis | Mammal Species of Concern

Swift fox* Vulpes velox Mammal Species of Concern

Townsend's big-eared Corynorhinus townsendii Mammal Species of Concern

bat

Western red bat Lasiurus blossevillii Mammal Species of Concern

Ovate vertigo (snail) Vertigo ovata Mollusk - Species of Concern
Invertebrate

Pecos Springsnalil Pyrgulopsis pecosensis Mollusk - Species of Concern
Invertebrate

Few-flowered Streptanthus sparsiflorus Plant Species of Concern

Jewelflower

Glass Mountain coral- Hexalectris nitida Plant Species of Concern

root

Guadalupe Rabbitbrush | Chrysothamnus nauseosus | Plant Species of Concern

var. texensis

Mat Leastdaisy Chaetopappa hersheyi Plant Species of Concern

Tharp’s blue-star Amsonia tharpii Plant Species of Concern

Wright's water-willow Justicia wrightii Plant Species of Concern

2.6.3.1 Lesser Prairie Chicken
The Lesser Prairie Chicken is an upland, grassland-nesting bird present in regions of New Mexico. Once
present in large numbers, the Lesser Prairie Chicken population and its original distribution have declined
significantly. In the twentieth century, human influences such as the conversion of native rangelands to
cropland, decline in habitat quality due to herbicide use, petroleum and mineral extraction activities, and
excessive grazing of rangelands by livestock have contributed to this decline. Severe drought has also
significantly impacted Lesser Prairie Chicken populations. Due to these factors, the Lesser Prairie
Chicken is now being considered by the USFWS as a species in need of protection through the ESA.

As a year-round resident, the breeding, summer, and winter ranges of the Lesser Prairie Chicken are
identical. The Lesser Prairie Chicken is present in Eddy and Lea counties.
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The Lesser Prairie Chicken’s habitat includes native rangeland in different stages of plant succession
consisting of a diversity of native, short- to mid-height grasses and forbs interspersed with low-growing
shrubby cover. Optimum Lesser Prairie Chicken habitat in New Mexico includes shinnery oak/bluestem
habitat dominated by sand bluestem (Andropogon hallii), little bluestem (Andropogon scoparium),
Indiangrass, switchgrass, buffalo grass, sand dropseed (Sporobolus cryptandrus), and sand sagebrush
(Artemisia filifolia). These habitat types provide protective cover for nesting and brood-rearing activities,
as well as food. Sand plum (Prunus angustifolia) and skunkbush sumac (Rhus aromatica) are valuable
shrubs for providing shade and brood-rearing cover as well. Display grounds, or leks, are established in
open areas of low-growing vegetation and generally are located within or close to grassland nesting cover.
Adequate cover is among the greatest factors affecting Lesser Prairie Chicken populations, and the
continued loss of shrub/grassland habitat remains the greatest threat to the Lesser Prairie Chicken.

Figure 2.6.3.1-1 is a side-by-side view of favorable Lesser Prairie Chicken habitat (left photo) and the
typical habitat provided at the Site (right photo). Note the absence of shinnery oak and favorable tall
grasses at the Site. Figure 2.6.3.1-2 depicts the Lesser Prairie Chicken range within the BLM Roswell
Planning Area.

Figure 2.6.3.1-1 Side-by-Side Comparison of Favorable Lesser Prairie Chicken Habitat (left) and Typical
Habitat Found on the Site (Right)

Figure 2.6.3.1-2 Bureau of Land Management Map depicting Lesser Prairie Chicken and Sand Dune Lizard
Habitat Area in Eddy and Lea Counties
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2.6.3.2 Sand Dune Lizard

The Sand Dune Lizard (formerly known as the Dunes Sagebrush Lizard) is a small reptile, from nose to
tail about as long as a human hand. This blunt-nosed lizard has a rounded head, bright yellow eyes, and a
faint yellow under-lip beneath its wide mouth. In coloration, it is well camouflaged with small scales of
pale gray and tan. Along its back, faint brownish speckles extend in parallel lines from the ear openings to
the base of the tail. While its front feet are small, its back feet are large and well suited for running and
digging in sand. It has long, splayed, claw-tipped toes - the fourth digit being the longest. Distribution of
the Sand Dune Lizard is restricted to sand dune habitat in Lea, Eddy, and south Chaves counties in south
eastern New Mexico (see Appendix 2A, Map 12). The Sand Dune Lizard occurs only in large and deep
sand dune “blowouts” (open, low-lying areas between active dunes) in areas dominated by shinnery oak
(see Appendix 2A, Map 13). Sand Dune Lizard populations may be threatened by activities that remove
shinnery oak, or otherwise alter the configuration of shrub and grass cover and blowout patches in dune
areas. The two main threats faced by the Sand Dune Lizard are the removal of shinnery oak by herbicide
application or grazing and disturbance of dune areas by roads and infrastructure from activities such as oil
and gas development (NP LPC/SDL Working Group 2005). Both of these activities have occurred at the
Site.

2.6.3.3 Gypsum Wild-Buckwheat

The Gypsum Wild-Buckwheat is a tufted, herbaceous, perennial, growing from a woody base; leaves
basal, dark green, thick, glabrous above and sparsely hairy beneath; blade ovate to reniform, 1.0-2.0 cm
long, 1.5-2.5 cm wide, petiole often longer than the blade; inflorescence an open leafless cyme, 12-20 cm
tall; involucres in clusters at the ends of inflorescence branches, campanulate, 4 or 5-toothed, each with

6 flowers; and flowers yellow with 6 tepals, 2 mm long. The plant flowers May through June (Hitchcock,
1971).

The habitat of the Gypsum Wild-Buckwheat is restricted to almost pure gypsum that is sparsely vegetated
with other gypsophilous plants such as Hairy crinklemat (Coldenia hispidissiam), Guadalupe stickleaf
(Mentzelia humilis), and Pecos gyp ringstem (Anulocaulis leiosolenus) at 3,280 to 3,600 feet elevations.
Locations where these conditions are known to exist include Eddy County, New Mexico; north of
Carlsbad at Seven River Hills; south of Black River Village; and in the drainages of Ben Slaughter Draw
and Hay Hollow.

Oil and gas development is occurring throughout the range of this species. The gypsum deposits on which
this plant occurs could be mined. Off-road vehicles were damaging the habitat at Seven River Hills in the
past, but the area was closed and the old damage is healing. No habitat suitable for the Gypsum Wild-
Buckwheat occurs on or within 6 miles of the Site.
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2.7 Social and Economic Resources

This section summarizes the demographic and socio-economic characteristics in the area of the Site. A
more complete discussion is presented in Appendix 2J. This section presents the information to evaluate
the potential socioeconomic and cultural impacts from the construction and operation of the proposed
facilities on employment and economic activity, population and housing, and public services and finances
within the 50-mile and, in some cases, broader region of influence. During construction, the employment
impacts would be largest. Demographic information indicates that a significant number of new
construction jobs would represent a significant portion of the construction labor force in the region of
interest. Therefore, the economic impacts are expected to be moderate. More discussion follows and can
be found in Appendix 2J.

Demographic and socio-economic data were primarily extracted from the 1990 and 2000 Decennial
Census data (USCB, 2007 a, b, c). School enroliment figures were downloaded from the websites of the
National Center for Education Statistics and the New Mexico Public Education Department. Vital
statistics numbers were processed from records provided by the New Mexico Department of Health Vital
Statistics Records. The New Mexico Construction and Industries Division (CID) was the source of new
residential construction data for most of the areas covered in the study area. Data for the City of Hobbs
are from Hobbs.

2.7.1 Population

The study area covers a 50-mile radius from the Site, designated by a red dot in Figure 2.7.1-1. Socio-
economic characteristics and some housing data are tabulated at the Census Tract level. The Census Tract
boundaries (in blue outline) are shown in Figure 2.7.1-1 and the numbers on the map designate the
Census Tracts in each county. Some Texas counties are also in the circle but the population centers are
well outside the defined 50-mile radius. Consequently, for the most part, no information is presented for
these places.

2.7.1.1 Population Characteristics

Table 2.7.1-1 shows the population of the urban areas by proximity to the Site. Figures 2.7.1-2 and
2.7.1-3 illustrate the relative location of these areas to the Site. Close to the Site are the cities of Carlsbhad
in Eddy County and Hobbs in Lea County. Carlsbad is 32 miles southwest while Hobbs is 34 miles
northeast of the Site.

Figure 2.7.1-3 aggregates the number of people that are covered within the 50 mile radius and indicates
that approximately 20,000 people reside within 30 miles of the Site. Extending the radius another three
miles captures an additional 30,000 people. Figure 2.7.1-3 further shows that more than 100,000 people
reside just over 40 miles from the Site. The areas within the 30-mile radius of the project are sparsely
populated. The cities and urban areas in the study area are more than 30 miles away. Altogether,
approximately 115,000 people reside in the study area.

Table 2.7.1-2 presents the Census 2000 population counts of the study area and detailed by Census Tract,
indicates where and how the approximately 114,000 people are distributed throughout the study area.
Hobbs and Carlsbad comprise over 60 percent of the study area population. The smallest urban area was
Loving with a population of just over 2,000 people; Eunice had a population just below 2,900 people; and
Tatum had close to 4,000 people.

From 1990 to 2000, the study area population increased by almost four percent or approximately

4,200 people. Table 2.7.1-2 specifies the Census Tracts that gained population as well as those that
suffered a loss during the 1990s. As shown in Table 2.7.1-3, the compound annual average growth rate
over the five-year period, from July 1, 2001 to July 1, 2005, was about four-tenths of one percent

(two thousand people). Table 2.7.1-4 indicates that population growth in the study area was primarily
from natural increase (the difference between births and deaths) versus migration. The population growth
is consistent with residential construction trends reported for the period.
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Table 2.7.1-1 Cities of Varying Population Sizes and Their Distance to Study Site
(Source: USCB, 2007a)

Distance from
Population State County Place the_Center Population Housing Units
(miles) of

Study Area
At least 20,000 people NM Eddy Carlsbad 33.2 25,625 11,421
NM Lea Hobbs 37.8 28,657 11,968
TX Howard Big Spring 136.4 25,233 8,155
X El Paso Socorro 193.6 27,152 6,756
At least 30,000 people TX Ector Odessa 109.1 90,943 37,966
nearest NM Chaves Roswell 109.4 45,293 19,327
X Midland Midland 117.2 94,996 39,855
NM Otero Alamogorda 179.4 35,582 13,704
NM Dona Ana Las Cruces 2415 74,267 29,184
At least 100,000 people TX Lubbock Lubbock 147 199,564 84,066
X El Paso El Paso 197.2 563,662 182,063

2.7.1.2 Future Population Size

Table 2.7.1-5 presents a set of projections by Census Tract and County from July 1, 2010 to July 1, 2030.
The projected population numbers were derived by a mathematical extrapolation method using the
following formula:

Pt+n = Pt e(rn), where

Pt+n = Population at time + n or later year

Pt = Population at time t or an earlier year

e = is a constant equal to the value 2.7182818

r = compound annual average growth rate

n = number of years for which population is calculated
The assumption is that the compound annual average growth rate experienced during the period
July 1, 2001 to July 1, 2005 continues into the future. For the very near future the population numbers
should useful. However, projections need to be updated every 3 to 5 years, especially for places like
southeastern New Mexico that are undergoing rapid economic and demographic change. See Appendix 2J
for explanation of projections and limitations in their use.

2.7.1.3 Race and Ethnic Composition of the Study Area Population

Figures 2.7.1-4 and 2.7.1-5 show the ethnic population distribution by Census Tract. Table 2.7.1-2
suggests that the race and ethnic composition of this region is changing. From 1990 to 2000, the Hispanic
population in the study area increased by 26 percent. In comparison, the overall study area population
increased by only four percent. See Appendix 2J for further information on the distribution of these
minority populations which are primarily in or near urban areas.

Figure 2.7.1-6 reflects the demographic trend in the study area population. The younger age groups are
represented by minority and Hispanic individuals while the older age groups are primarily Anglos or
White Not Hispanic. The minority population comprised approximately 60 percent of the population who
were younger than 10 years old and greater than 50 percent among the 10-19 years old.
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Figure 2.7.1-1 Study Area Definition
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Figure 2.7.1-2 Closest Urban Areas to Site with Population of at Least 20,000

Page 2.7-4



Eddy Lea Siting Study
Contract No: DE-FG07-071D14799

Figure 2.7.1-3 Total Population within the 50.5 Mile Radius
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Table 2.7.1-2 Population Counts, Annual Average Growth Rate, Percent Change from 1990 to 2000, by

Census Tract

(Source: USCB, 20074, b, c, d)

Total Population Growth Rate Hispanic Growth Rate

County/Census Average |