ATTACHMENT 3 TO HOLTEC LETTER 5025021

CHAPTER 2: SITE CHARACTERISTICS®

2.0 INTRODUCTION

This chapter presents the relevant characteristics of the proposed HI-STORE Consolidated
Interim Storage (CIS) Facility site (Site). The purpose of this chapter is to: (1) characterize local
land and water use and population so that individuals and populations likely to be affected can be
identified; (2) identify the external natural and man-induced phenomena for inclusion in design
basis considerations; and (3) characterize the transport processes which could move any released
contamination from the facility to the maximally exposed individuals and populations. More
details regarding the environmental characteristics of the Site and surroundings is found in the
Environmental Report (ER) [1.0.4].

* All references are placed within square brackets in this report and are compiled in Chapter 19 of this report
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2.1 GEOGRAPHY AND DEMOGRAPHY

2.1.1 Site Location

The center of the Site is at latitude 32.583 north and longitude 103.708 west, in Lea County,
New Mexico, 32 miles east of Carlsbad and 34 miles west of Hobbs (Figure 2.1.1). 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.

2.1.2 Site Description

The Site is currently owned by the Eddy-Lea Energy Alliance (ELEA), a limited liability
company owned by the cities of Carlsbad and Hobbs, and Eddy County and Lea County. In April
2016, Holtec and ELEA signed a memorandum of agreement (MOA) [2.1.1] covering the
design, licensing, construction and operation of the Site. Among other things, that MOA
provides the terms by which Holtec could purchase the Site. On July 19, 2016, the New Mexico
Board of Finance approved the sale of the Site to Holtec [2.1.2].

The Site consists of mostly undeveloped land used for cattle grazing with the only boundary
being a four-strand barb wire fence along the south side of the property until it nears Laguna
Gatuna, where it turns south to the highway. This fence is the boundary between two grazing
allotments administered by the Bureau of Land Management (BLM). The majority of allotments
are grazed year-round with some type of rotational grazing. Figure 2.1.2 depicts the Site
boundaries.

Rangelands comprise a substantial portion of the Site and provide forage for livestock. Pasture
rotation, with some of the pastures being rested for a least a portion of the growing season, is
standard management practice for grazing allotments. Grazing allotments near the site can be
seen in Figure 2.1.3. Vegetative monitoring studies to collect data on the utilization of the land,
and the amount of precipitation by pasture from each study allotment are conducted annually on
Federal lands to compare production with consumption. Currently, the BLM permits nine animal
unit months' per 640 acres [2.1.3]. Because the Site is privately held, it does not fall under the
BLM range management rules, although the rules apply to most of the adjacent lands that are
managed by the same rancher.

The following list of structures is shown on Figures 2.1.2, 2.1.13, and 2.1.20. A map of the utility
infrastructure is shown on Figure 2.1.4. An aerial view of the Site is shown in Figure 2.1.5 and
several plot views of the HI-STORE CIS Facility with all Phases complete are shown in Figures
2.1.6(a), (b), and (c).

e A communications tower in the southwest corner of the Site;
e A former producing gas and distillate well is located near the communications tower;

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

' An “animal unit month” is the amount of forage needed to feed a cow for one month.
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e Oil recovery facility (abandoned) that still has tanks and associated hardware left in place
in the northeast corner;

e An oil recovery facility with tanks and associated hardware still in place in the far
southwest corner;

e Existing natural gas pipelines run underground along the North-South axis to the East of
the Site;

e A temporary flexible pipeline for natural gas runs aboveground diagonally through the
center of the Site.

As can be seen in Figure 2.1.2, the oil recovery facility that is currently in place in the southwest
corner of the Site is a potential fire hazard to the SSCs of the CIS Facility. Table 2.1.4 lists
conservative values for input parameters used to assess the risk this oil recovery facility poses to
the SSCs of the CIS Facility. A detailed discussion of this evaluation is presented in Subsection
6.5.2.

The natural gas pipelines can be seen in Figures 2.1.13 and 2.1.20. The temporary flexible
pipeline that runs aboveground through the center of the Site will be moved prior to or during the
early construction phases of the CIS Facility. The natural gas pipelines which run along the
North-South axis to the East of the site are underground and not considered to present a threat to
the CIS Facility operations.

No water wells are located on the Site. However, the Site has been associated with oil and gas
exploration and development with at least 18 plugged and abandoned oil and gas wells located
on the property. However, none of these plugged and abandoned oil and gas wells are located
within the area where the ISFSI would be located or where any land would be disturbed and they
are not expected to affect the construction and operation of the CIS Facility. The plugged wells
are estimated to be 30-70 years old. It is possible that hydrocarbon contamination exists at the
Site as a result of these past practices [1.0.4]. There are no active wells on the Site and there are
no plans to use any of the plugged and abandoned wells on the Site.

United States Department of Agriculture (USDA) Natural Resources Conservation Service
(NRCS) Soil Survey Maps of Lea County, NM [2.1.4] were reviewed in order to identify the soil
units present at the Site. A Soil Survey Map is provided as Figure 2.1.7. About 90 percent of the
soils within the Site are classified as Simona-Upton association (SR) and Simona fine sandy
loam (SE). 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. The remaining
soils (approximately 10 percent) consist of Midessa and wink fine sandy loam (MN), Mobeetie
Potter Association (MW), Stony rolling land (SY), and Mixed alluvial land (MU). Details
regarding the Site soil types and characteristics were compiled from Appendix D of the ER
[1.0.4], and are summarized below.

Simona-Upton Association (SR)

Simona (50 percent of soil unit)

e 0 to 8 inches: gravelly fine sandy loam; saturated hydraulic conductivity (Ksat) of
14.11 to 42.34 micrometers per second.
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e 8to 16 inches: fine sandy loam; Ksat of 14.11 to 42.34 micrometers per second.

e 16 to 26 inches: cemented material (Petrocalcic Restrictive Layer i.e. Caliche);
Ksat of 0.00 to 0.42 micrometers per second.

Upton (35 percent of soil unit)
e 0 to 8 inches: gravelly loam; Ksat of 4.23 to 14.11 micrometers per second.
e 8 to 18 inches: cemented material; Ksat of 0.07 to 4.23 micrometers per second.

e 18 to 60 inches: very gravelly loam; Ksat of 4.23 to 14.11 micrometers per
second.

Simona fine sandy loam (SE)
e 0 to 8 inches: fine sandy loam; Ksat of 14.11 to 42.34 micrometers per second.

e 8 to 16 inches: gravelly fine sandy loam; Ksat of 14.11 to 42.34 micrometers per
second.

e 16 to 26 inches: cemented material (Petrocalcic Restrictive Layer i.e. Caliche);
Ksat 0of 0.0 to 0.42 micrometers per second.

Midessa and wink fine sandy loams (MN)
Midessa (45 percent of soil unit)
e 0 to 4 inches: fine sandy loam; Ksat of 14.11 to 42.34 micrometers per second.
e 4to 22 inches: clay loam; Ksat of 1.35 to 1.55 micrometers per second.
e 22 t0 60 inches: clay loam; Ksat of 4.23 to 14.11 micrometers per second.
Wink (40 percent of soil unit)
e 0 to 12 inches: fine sandy loam; Ksat of 14.11 to 43.34 micrometers per second.
e 12 to 23 inches: sandy loam; Ksat of 14.11 to 43.34 micrometers per second.
e 23 to 60 inches: sandy loam; Ksat of 14.11 to 43.34 micrometers per second.
Mobeetie-Potter Association (MW)
Mobeetie (70 percent of soil unit)
e 0 to 4 inches: fine sandy loam; Ksat of 14.11 to 43.34 micrometers per second.
e 4 to 24 inches: fines sandy loam; Ksat of 14.11 to 43.34 micrometers per second.
e 24 to 60 inches: fine sandy loam; Ksat of 14.11 to 43.34 micrometers per second.
Potter (24 percent of soil unit)

e 0 to 4 inches: gravelly fine sandy loam; Ksat of 4.23 to 14.11 micrometers per
second.

e 4 to 14 inches: extremely cobbly loam; Ksat of 4.23 to 42.34 micrometers per
second.
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Stony rolling land (SY)
Torriorthents (85 percent of soil unit)

e 0 to 20 inches: extremely gravelly sandy loam; Ksat of 14.11 to 42.34
micrometers per second.

e 20 to 60 inches: bedrock; Ksat of 0.42 to 14.00 micrometers per second.
Mixed alluvial land (MU)
Ustifluvents (85 percent of soil unit)

e 0 to 60 inches: stratified sand to loamy fine sand to loam to sandy clay loam to
clay loam to clay; Ksat of 0.42 to 141.14 micrometers per second.

Appendix D of the ER [1.0.4] provides additional information regarding soil descriptions, soil
features, and physical, chemical, and engineering properties, including soil salinity. Laboratory
analyses of soil samples within the Site indicated chloride concentrations of 26-43,000 mg/kg in
the soil [2.1.3]. The soil samples were taken in the eastern portion of the Site, in areas previously
used for oilfield disposal. The highest chloride concentrations are considered to be localized and
not reflective of the concentrations where the CISF would be located [2.1.3]. 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 [2.1.3]. Removal
of fill would not induce seismic activity or affect subsurface faults [1.0.4]. Section 4.3 of the ER
[1.0.4] provides additional details regarding the potential impacts of the CIS Facility on soils,
including a discussion of construction activities adjacent to a finished ISFSI structure.

In December of 2017, a site characterization for HI-STORE CISF Phase 1 was completed . The
field explorations included borings and geophysical testing at the HI-STORE site. Figure 2.1.8
shows the location of the 9 borings and ancillary borings. Detailed profiles for these borings can
be found in the Geotechnical Data Report prepared by GEI [2.1.24] or in Sections 2.5 and 2.6 of
this report.

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.

The Project area is in the primary vegetation community of Desert Grasslands, which is
widespread at lower elevations in southern and western New Mexico. These communities are
characterized by significant amounts of grasses and less than 10 percent of total cover being
forbs and shrubs [2.1.5]. Typical vegetation in Desert Grassland communities include black
grama (Bouteloua eriopoda), blue grama (Bouteloua gracilis), bluestem, buffalo grass
(Bouteloua dactyloides), western wheatgrass (Pascopyrum smithii), galletas (Hilaria spp.),
tobosa (Pleuraphis mutica), alkali sacaton (Sporobolus airoides), three-awn (Aristida spp.),
mesquite (Prosopis spp.), serviceberry (Amelanchier denticulate), skunkbush sumac
(Rhus trilobata), sand sagebrush (Artemisia filifolia), Apache plume (Fallugia paradoxa),
creosotebush (Larrea tridentata), and cliffrose (Purshia mexicana). With appropriate moisture
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(generally more than is typically experienced) sunflower (Helianthus annuus), croton (Croton
spp.), and pigweed (Amaranthus palmeri) may grow in disturbed or ponded depressions.

A biological survey in October of 2016 (Appendix B in the ER [1.0.4]) also documented a
variety of mesquite scrubland and very few grassland species. This further indicates that
vegetation in the area has changed from a desert grassland to mesquite scrubland due to
overgrazing. The dominant species documented during this survey include broom snakeweed,
honey mesquite, prairie verbena (Glandularia bipinnatifida), prickly pear (Opuntia
engelmannii), scarlet globemallow (Sphaeralcea coccinea), silverleaf nightshade (Solanum
elaeagnifolium), tobosa grass, western peppergrass (Lepidium montanum), and wooly croton
(Croton capitatus).

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 [2.1.3]. Figures 2.1.9 — 2.1.11 depict the
topography for the Site and the surrounding area.

There are no United States Army Corps of Engineers (USACE) jurisdictional wetlands on the
Site [2.1.3]. Additionally, there no floodplains identified or mapped for the Site or Lea County,
New Mexico [2.1.6, 2.1.7].

2.1.3 Population Distribution and Trends

This section describes population distribution and trends for the 50-mile region of influence
(ROI) surrounding the proposed Site including Lea and Eddy Counties in New Mexico and
Andrews and Gaines Counties in Texas (see Figure 2.1.12). Lea County is primarily rural, as are
the other counties in the ROI. Between 2000 and 2010, the population in the ROI has grown at a
slower rate in comparison to New Mexico-wide population growth. Population estimates in the
ROI are projected to grow at a slower rate than New Mexico, increasing 10 percent between
2015 and 2025 while New Mexico is projected to increase 19 percent during the same time
period. Table 2.1.1 lists historical population and Table 2.1.2 lists projected population in the
ROI and New Mexico and Texas.

The population in the ROI in 2015 was estimated to be 166,914 [2.1.9]. In 2015, 43 percent of
the population of the ROI resided in Lea County, New Mexico. Between 2010 and 2015, the
counties within the ROI all experienced an increase in population. Gaines County, Texas had the
greatest increase at 14 percent, while Eddy County, New Mexico had the lowest increase at
seven percent during the same time period.

The nearest residence to the Site is the Salt Lake Ranch located 1.5 miles north of the Site. There
are additional residences at the Bingham Ranch, two miles to the south, and near the Controlled
Recovery Inc. complex, three miles to the southwest. There is an average population of less than
20 residents among the five ranches within a six mile radius. This is a population density of less
than 5 residents per square mile [2.1.3]. Table 2.1.3 presents the population density per square
mile of land for the ROI in 2010. Figure 2.1.13 presents a sector map of population in segments
surrounding the Site for distances of 1, 2, 3, 4, and 5 miles. As shown on that Figure, there are
only 9 people living within 5 miles of the proposed Site. As discussed in Section 3.8.1 of the ER,
population estimates in the Region of influence (ROI) are projected to grow at a slower rate than
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New Mexico, increasing 10 percent between 2015 and 2025, while New Mexico is projected to
increase 19 percent during the same time period. Assuming a 10 percent growth between 2015
and 2025, the projected population living within 5 miles of the CIS Facility would grow from 9
to 10 persons.

With regard to transient populations within 5 miles of the CIS Facility, Holtec contacted all
employers within 5 miles and determined that there are currently approximately 303 persons
working within 5 miles of the CIS Facility boundary, broken down as follows:

e Land Farm (R360 Disposal): 1.9 miles southwest of the CIS Facility Site boundary;
43 full time equivalent (FTE) workers;

e Intrepid East Mine: 4.9 miles east of the CIS Facility Site boundary; 210 FTE’s;

¢ Intrepid North Mine: 4.2 miles west of the CIS Facility Site boundary; 40 FTE’s;

e Caliche Mine: 4 miles southwest of the CIS Facility Site boundary; 10 FTE’s
[2.1.14].

With regard to future projections, there are no reasonably foreseeable projects expected to occur
within 5 miles of the CIS Facility boundary and no changes to the existing transient workforce
were forecast by the employers in the area [2.1.14]. Consequently, it is assumed that the
transient population of 303 workers would remain constant going forward.

The nearest local school facilities, daycare, nursing homes and hospitals are located in Hobbs,
NM. The educational institutions include three colleges, a high school and an alternative high
school, three middle schools, twelve elementary schools, and two private schools. The Lea
Regional Medical Center is the nearest hospital. There are no school facilities or hospitals
located within 5 miles of the proposed Site.

Because the only mechanism for radiological exposure would be from radiation (neutrons and
gamma rays) emitted from the storage casks, the highest public dose would result from an
individual located as close to the SNF casks as possible. For details on the radiation protection
evaluation for the Site, see Chapter 11 of this SAR.

2.1.4 Land and Water Use

As shown on Figure 2.1.14 and 2.1.15, almost all of the land immediately surrounding the Site is
owned and managed by the BLM. 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. Lands within six miles of the Site are privately owned, state lands, or BLM lands. Land
use within six miles of the Site falls into two categories; livestock grazing and mineral
extraction.

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. Along with the mining, grazing,
and oil/gas activity, agriculture is a major activity [2.1.3].

Lea County is approximately 2.8 million acres in size. Property ownership is 17 percent Federal
government, 31 percent state government, and 52 percent private. The Federally-owned land is
primarily located in the southwestern portion of the county, the state-owned land is
predominately located throughout the middle, and the privately owned land primarily extends
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from north to south in the county’s eastern portion. Large tracts of land in Lea County are
privately owned by farmers, ranchers, oil, gas, and mining companies. Urbanized areas near
cities and towns include ownership of smaller tracts of land for residential, municipal, and
commercial purposes. Approximately 93 percent of Lea County is used as range land for grazing,
and approximately 4 percent is used for crop farming. Urban areas and the roadway system
account for the remaining land use. Most of the land actively farmed in Lea County is irrigated
[2.1.15].

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 (Intrepid) owns two potash mines located within 6
miles of the Site. The Intrepid North mine, located nearly 6 miles 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 [2.1.3]; however, it too is nearly 6 miles to the southwest of the site. Mineral resources near
the Site, as determined from the USGS Mineral Resources Data System and the New Mexico
Mining Minerals Division, are mapped on Figure 2.1.12. The USGS and NM MMD databases
indicate that the CIS Facility is not co-located with existing mining facilities.

Potash was discovered in southeastern New Mexico in 1925 in a well that was being drilled for
oil and gas. By the mid-1930s, there were 11 companies exploring for potash in southeastern
New Mexico. The potash in southeastern New Mexico has been a major potash resource. The
remaining potash reserves are estimated to be 500 million tons. Potash production continues in
the Delaware Basin with active mining by Intrepid Mining and Mosaic Co. Although much of
the high-grade zones have been mined out, exploration for commercially viable deposits
continues [2.1.16].

Conventional mechanized underground mining operations are the most widely used method for
the extraction of potash ore. A variety of mining techniques and equipment may be employed
depending on factors such as: the orebody depth, geometry, thickness and consistency, the
geological and geotechnical conditions of the ore and surrounding rock, and the presence of
overlying aquifers. Methods in widespread use include variations of room and pillar, longwall,
cut and fill, and open slope techniques. After the ore is extracted, it is generally transferred by
bridge conveyor, shuttle cars or load-haul-dump units to a system of conveyors that carry it to
underground storage bins, prior to haulage to the surface through a shaft by automated skips. On
rare occasions shallow mines may use a decline and conveyor arrangement [2.1.20].

In general, potash ore zones are nearly flat lying; the potash ore is mined with slightly modified
conventional coal-mining equipment. Room and pillar workings are commonly 6 feet high; as
much as 60-70 percent of the ore is removed during the first stage of mining. Some operations
also use a second “pillar-robbing” mining technique, allowing overlying rock to settle slowly. In
this manner, as much as 92 percent of the ore may be removed [2.1.20, 2.1.16].

When the potash to be extracted is at a depth of 3,000 feet or deeper and/or the potash it is
located in sedimentary rock then solution mining provides a cost effective, efficient and safe way
to extract the resource. Conventional mining involves extracting a lot of rock material to access
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the mineral resource resulting in large underground caverns and this excess waste material must
also be stored on surface. With solution mining, a brine is heated and injected into the deposit to
dissolves the potash. The potash-rich brine is then pumped out of the cavern to the surface
where the water is evaporated. Solution mining is currently used at a number of operations in
New Mexico, and Intrepid Potash was recently approved to conduct solution mining of potash
minerals in order to extract some of the remaining ore from suspended mines in the main potash
mining area [2.1.16].

Subsidence is the phenomenon or response that occurs when an underground opening is created.
In the Delaware Basin, subsidence caused by human activities largely has occurred as a result of
potash mining and activities involving the withdrawal or injection of fluids for oil and gas
production and brine extraction. Subsidence from mining creates voids that cause collapse of
strata above the mining level. The overlying and surrounding rock or soil naturally deforms in an
effort to arrive at a new and more stable overall equilibrium position. This equilibrium-seeking
action can result in both vertical and horizontal ground movement, and, if not controlled or
minimized, can cause damage to both surface and subsurface structures. It can result in the
development of undesirable surface topography, such as surface cracking or collapse, sinkholes,
blocking or changing stream channels, and modification of drainage pathways. The rate of
subsidence is largely dependent on the type of material being mined and the amount of material
mined [2.1.16].

The magnitude, rate of development, and surface expression of the subsidence process are
controlled by several factors, most of which are interdependent. These include mining method,
depth of extraction, size and configuration of openings, rate of advance or extraction, seam
thickness, topography, lithology, structure, hydrology, in situ stresses, and rock strength and
deformational properties. Taken collectively, they demonstrate the complexity of the subsidence
process [2.1.22].

Subsidence is expected in areas where 90 percent extraction rates occur with the room-and-pillar
mining technique typically used in potash mining. Subsidence is not expected where 60-70
percent extraction rates are employed (e.g., first stage potash mining). @ The amount of
subsidence is similar to findings concerning historic potash mining in the area where, given an
average 6-feet mining extraction height, the maximum subsidence was found to be a nominal 4
feet. Subsidence fractures have been observed in the land surface above workings that have
collapsed at depths of 1,000 feet or more [2.1.16].

As a general rule, the amount of maximum subsidence (i.e., the depth of subsidence) that could
occur cannot exceed the thickness of the zone of mineral extracted (the mining thickness).
Maximum subsidence depth, however, is seldom observed, due to one or more of the following
reasons:

e Because subsidence actually spreads over an area somewhat larger than the mined
area, the subsidence is proportionally less.

e (Convergence, or closure of the mined area, is never fully complete or total, so some
voids inevitably remain, reducing the amount of subsidence.
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e The overlying rocks expand slightly in volume due to breakage as the ground moves
downward into the mined area, resulting in a “bulking” effect, which contributes to a
reduction in subsidence volume and depth.

e The subsidence process can be slow for rocks that creep—several hundred (or more)
years may be required for ultimate subsidence to occur [2.1.16].

It is important to note that both historic data and anecdotal evidence suggest that for the
southeastern New Mexico potash mines, virtual completion of the maximum surface subsidence
profile occurs within just a few years (5 to 7 years) after completion of mining [2.1.16].

In some instances, surface subsidence induced by underground mining may alter river and stream
drainage patterns, disrupt overlying aquifers, and damage buildings and infrastructure. The
degree of subsidence depends on factors such as orebody thickness and geometry, the thickness
of the overlying rock and the amount of ore recovered. The effects of subsidence have been
reduced to some extent, through either: (1) the design of the ore extraction layout so as to reduce
the rate and extent of subsidence, or (2) by backfilling openings with processing wastes such as
salt tailings, to reduce or prevent subsidence [2.1.21].

Figure 2.1.17 shows potash that has been historically mined within 6 miles of the proposed CIS
Facility. As shown on that figure, the nearest mined potash is approximately 2 miles from the
southwestern boundary of the CIS Facility Site. However, no active potash mines are within 4.2
miles of the Site. Per Mr. Robert Baldridge, Operations Manager for Intrepid Potash, potash
mines in the area are generally a maximum of approximately 1,800-3,000 feet in depth, and the
thickness of the zone of mineral extracted is a fraction of this total depth [2.1.19]. According to
Golder and Associates, “the zone of disturbance of strata above the mine workings extends
beyond the limit of the mine workings and data from the southeast New Mexico potash fields
suggest that a reasonable limit for defining this zone of disturbance would be an angle of 45
degrees from the vertical” [2.1.18]. Consequently, for potash mining at a nominal 3,000-feet
depth, the subsidence effects area could extend 3,000 feet beyond the edge of the mine workings
[2.1.18]. Given that the nearest historic potash mine is approximately 2 miles away from the CIS
Facility, subsidence effects at the CIS Facility Site from past or current potash mines would not
be expected to occur.

With regard to the nearest potash mine (the National Potash Mine, located approximately 4.2
miles west of the Site, and shown on Figure 2.2.1 of the SAR), no deep mining has occurred at
that mine since 1982. Given that surface subsidence generally occurs within 5 to 7 years after
completion of mining, no further subsidence from that mine is expected. That mine is
considered a surface facility and is used by Intrepid Potash as a warehouse and distribution
center [2.1.19].

With regard to potential future potash mining near the CIS Facility, Figures 2.1.18 and 2.1.19
show the locations of potash core holes and potash leases within 6 miles of the CIS Facility Site.
As shown on those figures, numerous potash core holes have been drilled in the areas
surrounding the CIS Facility and there are potash leases surrounding the CIS Facility Site. As
previously stated in Section 2.6.4 of the SAR, with regard to potential future drilling on the Site,
Holtec has an agreement with Intrepid Mining LLC (Intrepid) such that Holtec controls the
mineral rights on the Site and Intrepid will not conduct any potash mining on the Site.

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL

Report No. HI-2167374 \ Proposed Rev. 0B

2-10

Page 10 of 205



ATTACHMENT 3 TO HOLTEC LETTER 5025021

Oil in southeastern New Mexico was discovered in 1909, 8 miles south of Artesia, but the well
was never completed as a producer due to mechanical problems. Oil and gas production began in
the New Mexico portion of the Delaware Basin in 1924 with the discovery of the Dayton-Artesia
Field. Until the year 2000, 4.5 billion barrels of oil had been produced mainly from fields on the
Northwest Shelf and Central Platform areas in the Delaware Basin. More than 3.5 billion barrels
of the total production was extracted from Permian-age rocks. The U.S. Geological Survey
(USGS) estimates that the greater Permian Basin area, including parts of southeastern New
Mexico and west Texas, contains substantial undiscovered oil and gas resources on the order of
1.3 billion barrels of oil and 41 trillion cubic feet of gas [2.1.16].

As a precaution for the potash mines in this region, the mining companies historically left
protection pillars around the oil and gas boreholes. Well casing corrosion is a common problem
in the Delaware Basin, caused by contact with the brine fluids being withdrawn or injected
depending on the purpose of the well. There are documented cases where escape of unsaturated
brines and dissolution of salt formations caused catastrophic collapse to the surface, not only in
the Delaware Basin, but in other basins having substantial thicknesses of salt layers and
numerous wells penetrating the salt for the purpose of fluid withdrawal [2.1.16].

Thousands of wells have been drilled through evaporate formations in the Delaware Basin to
explore for and produce oil and gas (see Figure 2.1.20, which depicts wells immediately
surrounding the CIS Facility) Because of the extent of the evaporites (salt and anhydrite),
drilling and completion operations have to be conducted in a manner that prevents the dissolution
of the salt and protects the well during drilling and through the productive lives of the wells,
often 20 to 30 years or more. Oil and gas exploration targets range from relatively shallow oil
and gas at 5,000 feet deep in the Delaware Canyon Formation to deep gas targets in middle
Paleozoic formations in excess of 16,000 feet deep [2.1.16].

Salt can be extracted from subsurface formations by using wells that inject fresh water to
dissolve the salt followed by extraction of the saturated water. In the Delaware Basin, these wells
are referred to as brine wells. Brine wells in the Delaware Basin are used to extract saline water
for use in oil and gas well drilling and workover fluids. Recently, a few brine wells in Eddy
County that were 200 to 300 feet in diameter and 100 to 200 feet deep suffered catastrophic
collapse causing sinkhole development at the surface. Each of the wells associated with the
collapse were former oil and gas wells converted to brine wells. At one brine well in Carlsbad,
New Mexico, geophysical surveys indicated the presence of subsurface fracturing, cavities, and
collapse, but no surface manifestation of collapse has occurred other than tilting of the ground
surface [2.1.16].

There are several examples in the Permian Basin of catastrophic subsidence as a result of
suspected oil field casing corrosion and dissolution of salt. The examples of subsidence
associated with oil and gas operations include the Wink Sinks I and II and the Jal Sink. There
are other similar incidents that occurred in areas underlain by salt in Texas and in Kansas. The
Wink Sinks developed in the Hendrick oil field in Winkler County, Texas, near the town of
Wink, which is approximately 75 miles southeast of the proposed CIS Facility Site. Wink Sink I
developed in 1980 and Wink Sink II occurred in 2002 [2.1.16].
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The Jal sinkhole, which developed in 2001, is located about 8 miles northwest of Jal, New
Mexico and approximately 50 miles southeast of the proposed CIS facility Site. The geologic
settings of the Wink and Jal sinkholes are similar to that of the CIS Facility Site as they occurred
at the basin margin above the Capitan Reef. In each incident, sinkholes formed around a well
location and the sinks had diameters ranging from 200 to over 700 feet. Although the exact cause
of development of these sinkholes is not known, it is suspected that casing failure allowed
unsaturated water to come into contact with, and subsequently dissolve, salt layers [2.1.16].
Potash deposits are located around and within the Site as shown on Figure 2.1.21. With regard to
potential future drilling on the Site, Holtec has an agreement [2.6.9] with Intrepid such that
Holtec controls the mineral rights on the Site and Intrepid will not conduct any potash mining on
the Site. An area for a potash mine nearby and west of the Site has been identified as shown on
Figure 2.1.21; while the operational and construction footprint for the CIS Facility does not
intersect the area for the potash mine (identified on Figure 2.1.21 as “Belco shallow” and “Belco
deep” potash drill islands), the proposed railroad spur has the potential to cross these drill
islands.

The Belco Shallow and Belco Deep drill islands are located approximately 0.25 and 0.5 miles,
respectively, from the CIS Facility Site boundary, and are intended to accommodate multiple oil
and gas well locations, all or most of which will be horizontal wells completed below the Bone
Springs formation (7,800 feet below the ground surface. Oil and gas drilling has occurred on
those drill islands in the past and could be used in the future. Similarly, as shown on Figure
2.1.20, oil and gas wells have been drilled in the Green Frog Café Drill Island located just east of
the proposed CIS Facility [2.1.17]. Water demand in Lea County increased 33 percent from 1985
to 1995 and in 1998, the demand was about 189,000 acre-feet per year. Similar increases in
water use from 1985 to 1995 occurred in Irrigated Agriculture (33 percent) Public Supply (26
percent), Domestic (40 percent), Livestock (106 percent) and Commercial (21 percent) use
categories. The water use by category, as a percentage of Lea County’s total, is 78 percent
Irrigated Agricultural, 10 percent for Public Water Supply, 7 percent Mining, and 3 percent
Power. Present water use by Domestic, Livestock, Commercial Reservoir Evaporation, and
Recreation uses are all less than 1 percent of the total use [2.1.15].

The largest water use in Lea County is for non-municipal irrigation. The New Mexico Office of
the State Engineer (NMOSE) has on record a total of 2,007 non-municipal wells with an
associated water right of 344,600 acre-feet. The next largest user group is municipalities, with
water rights of 48,000 acre-feet). The city of Hobbs is the largest water-rights holder with water
rights of 20,100 acre-feet per year [2.1.15].

Over the next 40 years, if unrestrained, the water use in Lea County is estimated to increase to
approximately 360,000 acre-feet, 90 percent greater than the 1995 total. The largest part of this
increase is anticipated to come from Irrigated Agricultural, which is projected to require 290,000
acre-feet in 2040, in response to demands for feed from Lea County’s expanding dairy industry.
All other water use categories are expected to increase in Lea County over the next 40 years.
Specifically, 55 percent Public Supply, 58 percent Domestic, 364 percent Livestock, 58 percent
Commercial, 134 percent Industrial, 32 percent Mining, 57 percent Power, and 55 percent
Recreation are estimated above 1995 uses. These other categories account for a total of
approximately 70,000 acre-feet per year of the total annual 2040 estimate [2.1.15].

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL

Report No. HI-2167374 \ Proposed Rev. 0B

2-12

Page 12 of 205



ATTACHMENT 3 TO HOLTEC LETTER 5025021

Table 2.1.1
POPULATION ESTIMATES FOR REGION OF INFLUENCE [2.1.9, 2.1.10, 2.1.11]
Area Census Census Census Population Estimates as of July 1
1990 2000 2010 2011 2012 2013 2014 2015
Lea 55,765 55,528 64,727 63,690 64,670 65,681 66,876 71,180
Eddy 48,605 51,633 53,829 53,288 53,693 54,284 54,834 57,578
Andrews 14,338 13,004 14,786 14,500 15,006 15,554 16,126 18,105
Gaines 14,123 14,467 17,526 17,123 17,572 18,019 18,496 20,051
Total
ROI 132,831 134,632 150,868 148,601 150,941 153,538 156,332 166,914
New
Mexico 1,515,069 | 1,819,046 | 2,059,179 | 2,037,136 | 2,055,287 | 2,069,706 | 2,080,085 | 2,085,109
Texas 16,986,510 | 20,851,820 | 25,145,561 | 24,774,187 | 25,208,897 | 25,639,373 | 26,092,033 | 27,469,114
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Table 2.1.2
POPULATION PROJECTIONS FOR THE REGION OF INFLUENCE [2.1.10, 2.1.11]
Area 2020 2025 2030 2035 2040

Lea 78,407 85,773 93,712 102,090 110,661
Eddy 57,908 59,945 61,836 63,595 65,258
Andrews 16,450 17,244 17,973 18,695 19,378
Gaines 20,064 21,420 22,858 24,316 25,644
Total ROI 172,829 184,382 196,379 208,696 220,941
New Mexico 2,351,724 2,487,227 2,613,332 2,727,118 2,827,692
Texas 27,238,610 | 28,165,689 | 28,994,210 | 29,705,207 | 30,305,304
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Table 2.1.3

POPULATION DENSITY PER SQUARE MILE OF LAND FOR THE REGION OF
INFLUENCE, 2010 [2.1.12]

Area | 2010
County
Lea 14.7
Eddy 54
Andrews 9.9
Gaines 11.7
County Subdivision and Place

Eunice City, Lea County 970.6
Hobbs City, Lea County 1,424.4
Jal City, Lea County 446.4
Lovington City, Lea County 2,320.9
Carlsbad City, Eddy County 903.3
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Table 2.1.4

CONSERVATIVE VALUES USED TO EVALUATE OIL RECOVERY FACILITY
FOR FIRE CONSIDERATIONS

Parameter Description Distance (Units)
Nearest location of Loaded Conveyance on 450 (ft)
Haul Path to East of Oil Recovery Facility
Nearest location of Loaded Conveyance on 350 (ft)
Haul Path to North of Oil Recovery Facility
N§arest location o.f.HI—STORM for Phase 1 to 1750 (ft)
Oil Recovery Facility
Nearest location of HI-STORM for All 900 (1)
Phases to Oil Recovery Facility
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Figure 2.1.2: HI-STORE CIS Facility Site Boundaries [2.1.3]
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Figure 2.1.3: Grazing Allotments near the CIS Facility Site

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL

Report No. HI-2167374 \ Proposed Rev.

0B

2-19

Page 19 of 205




ATTACHMENT 3 TO HOLTEC LETTER 5025021

it
¥
gl rwyegd oy Sgve oom FECE 08 Bge F
Topmgrmpats [ 30300 Touks) Jusdrn e ard ‘h |
le Al 3
e Ll -

— m: : E.:?'.“, E‘"mnbd'?’!'r{-il-::ﬂ B Cow Fadiesa O aw we l' [ 1 3 ]
- {1hea) rnnkovss el (30081 ?
“:M?n baslt Iw,"' i —v—— g Valege (bl [earvrnns (res [ s L L —

e T:‘:" o et T‘:'ﬂ — ety R

' d L - 4 "y ! " " ~- -

e B «?”fu. g Al N war fplia Cammoriasiioa Cobid Ecdy—-Laa Energy Aliance
Lo I L ey e (NS GHEF Project
e e N Wt e e kol - il o 4 " SEuft MW =)
Sobereral Tomirarwt Nevimier (V) o, Dot Th I,_-\ |.L"," I]rr{]bi'uELJFC Lo County, Maw Mgaice
TH] e Reweaer Deta= \‘ N . . r .

LT i . r 0
AL e o \ Map 4

e e L | 1 wd | ! i ;
1) R aralan bem ! L [ L-I.,_,. 21 X \_.1||E' dp

Area ot Interes Source: BLM, Siote Land Office

Figure 2.1.4: Utility Infrastructure near the CIS Facility Site

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL

Report No. HI-2167374 \ Proposed Rev. 0B

2-20

Page 20 of 205



ATTACHMENT 3 TO HOLTEC LETTER 5025021

Figure 2.1.5: Aeri
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Figure 2.1.8: Phase 1 Boring Location Map [2.1.24]
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Holtec Hi-Store Facility
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Figure 2.1.16: Mineral Resources near the Site
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2.2 NEARBY INDUSTRIAL, TRANSPORTATION, MILITARY, AND
NUCLEAR FACILITIES

2.2.1 Industrial Facilities

Figure 2.2.1 identifies industrial facilities located within approximately 5 miles of the Site. These
facilities are:

1. Land Farm — oilfield waste management company that remediates contaminated soil from
oil and gas operations. Located 1.9 miles southwest of the Site, contaminated soils are
trucked to the facility and remediated using microbial degradation of the hazardous
compounds.

2. Potash Facility — National Potash Mine, located approximately 4.2 miles west of the Site.
This mine first began operations in 1957. Potassium (mainly) is mined below surface
with boring machines and lifted to the surface through shafts using hoists.

3. Transwestern — gas pipeline compressor station located approximately 5.2 miles southwest
of the Site. This station consists of a small building with compressors used to compress
natural gas, transporting it through the gas pipeline.

4. Caliche — mining operation located approximately 4 miles southwest of the Site. Caliche
generally occurs on or near the surface or at depths of 10-20 feet. Caliche is mined using
traditional excavation machinery and is used in construction applications.

None of the facilities located within 5 miles of the Site are engaged in operations that would pose
a hazard to the Site or affect the design basis of the Site.

2.2.2 Pipelines

There are approximately 27,000 miles of energy-related pipelines in New Mexico that are
regulated by the U.S. Department of Transportation’s Pipeline and Hazardous Materials Safety
Administration (PHMSA). Three pipelines are currently near the CIS Facility Site: (1) a
Transwestern (TW) 20-inch diameter natural gas pipeline located approximately 0.8 miles from
the western boundary of the Site, and (2) a DCP Midstream (DCP) 20-inch diameter natural gas
pipeline located approximately 0.16 miles east of the eastern boundary of the Site; and (3) a DCP
10-inch diameter natural gas pipeline located approximately 0.17 miles east of the eastern
boundary of the Site. The two 20-inch pipelines are classified as high-pressure pipelines rated
for a pressure of 1,180 pounds per square inch (psi). They are normally operated at a pressure of
approximately 680 psi. A fourth pipeline is proposed to be constructed near the two DCP
pipelines east of the CIS Facility Site. That pipeline would be a 10.75-inch diameter low-
pressure natural gas pipeline and would run south-to-north between the two existing pipelines
which are east of the CIS Facility [2.2.1].

PHMSA has collected pipeline incident reports since 1970. Although the reporting regulations
and incident report formats have changed several times over the years, PHMSA merged the
various report formats to create pipeline incident trend lines going back 20 years. PHMSA
defines significant incidents based on any of the following conditions:
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e Fatality or injury requiring in-patient hospitalization;
e $50,000 or more in total costs, measured in 1984 dollars; or

e Highly volatile liquid releases of 5 barrels or more or other liquid releases of 50 barrels or
more [2.2.4].

Tables 2.2.1 and 2.2.2 identify significant incidents over the past 20 years involving PHMSA-
regulated pipelines in the U.S. and in New Mexico, respectively.

The most significant incident in New Mexico occurred on August 19, 2000, when a 30-inch
diameter El Paso Natural Gas pipeline ruptured near Carlsbad, New Mexico. That incident killed
12 members of an extended family camping over 600 feet from the rupture point. The force of
the escaping gas created a 51-foot-wide crater about 113 feet along the pipe. A 49-foot section of
the pipe was ejected from the crater, in three pieces measuring approximately 3 feet, 20 feet, and
26 feet in length. The largest piece of pipe was found about 287 feet northwest of the crater. The
cause of the failure was determined to be severe internal corrosion of that pipeline [2.2.3].

In order to determine whether the potential failure of a pipeline could have significant impact on
people or property, the PHMSA has developed a calculation that accounts for the size of the
pipeline and the maximum allowable operating pressure. The term “PIR” means the radius of a
circle within which the potential failure of a pipeline could have significant impact on people or
property. The PIR is determined by the following formula:

r=0.69-\p-d?

where:
r = the PIR in feet,
p = the pipeline maximum operating pressure in pounds per square inch (psi), and
d = the nominal pipeline diameter in inches [2.2.2].

Figure 2.2.2 depicts a graphic representation of the results of that formula. As can be seen from
that figure, for the maximum expected diameter pipeline (42-inch) operating at the maximum
pressure (1450 psi), the hazard area radius is not expected to exceed approximately 1,100 feet
from the explosion. For the CIS Facility, there are no pipelines in the vicinity greater than 20-
inch diameter or with operating pressures greater than 1,180 psi. As shown on Figure 2.2.2, for a
24-inch diameter pipeline with an operating pressure of approximately 1,180 psi, the hazard area
radius is not expected to exceed approximately 600 feet from the explosion. All pipelines near
the CIS Facility are located more than 600 feet from the Site boundary, and more than 1 mile
from the ISFSI.

Table 2.2.3 presents a summary of some of the most relevant pipeline explosions that have
occurred in the U.S. since approximately 1969. As can be seen from that table, impacts occurred
within 1,000 feet of all explosions. Given that there are no pipelines within one-half mile of the
proposed operations at the CIS Facility, it would be extremely unlikely for a pipeline rupture to
impact operations at the facility.
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With regard to past operations at the site involving an oil recovery facility with tanks within the
CIS Facility Site boundary, it should be noted that there are no oil recovery operations presently
occurring on the Site and none are reasonably foreseeable. There are 7 aboveground storage
tanks (ASTs) associated with past brine disposal activities on the site. These ASTs are holding
tanks that were used for storing brine and settling solids and separating residual oil from oil-field
brines. 'The tanks range in size from 150 barrels to 250 barrels. These holding tanks or ASTs
are not in use. No containers of hazardous substances have been noted in prior site visits (2007) or
most recent site visits (2016). Within Section 13, which is where the CIS Facility would be located,
two additional tanks (250 gallon barrels) are present at the well location in the southwest portion
of the Site. One active oil/gas well on the southwest portion of Section 13 operates at minimum
production to maintain mineral rights.

2.2.3 Air Transportation

The airspace surrounding the CIS Facility is unrestricted and at any given time there would be
the potential for commercial aircraft, military aircraft, and civilian aircraft to be flying in that
airspace at various altitudes and at various speeds. Commercial aircraft would fly in accordance
with flight plans filed with the Federal Aviation Administration (FAA) and would be controlled
by the national air traffic control system [2.2.5].

Because airspace above the United States from the surface to 10,000 feet above sea level is
limited to 250 knots (indicated airspeed) by FAA regulations, any aircraft below 10,000 feet
would be travelling at speeds of less than 250 knots. There is a military exception to this
requirement, however. The Military Training Route Program is a joint venture by the FAA and
the Department of Defense (DOD), developed for use by military aircraft to gain and maintain
proficiency in tactical "low-level" flying. These low-level training routes are generally
established below 10,000 feet for speeds in excess of 250 knots. Military training routes do not
constitute an official airspace, and are all open to civilian traffic [2.2.9].

There are four designated military training routes in the vicinity of the proposed CIS Facility: (1)
Instrument Route (IR) 180; (2) IR 192; (3) Visual Route (VR) 291; and (4) VR 102. The routes
are individually operated by the military, which schedule and 'own' the route. The FAA requires
the military to provide advance notice to other aircraft that the military training routes will be
used to allow for civilian traffic to de-conflict if needed. IR 180 is located approximately 10
miles east of the CIS Facility; IR 192 is located approximately 10 miles west of the CIS Facility;
VR 291 is located approximately 30 miles north of the CIS Facility; and VR 102 is located above
the CIS Facility. Military training routes are usually limited to 420 knots, and in no case are
aircraft allowed to exceed Mach 1 within United States sovereign airspace, except in designated
Military Operation Areas. While on the route, military aircraft squawk a Mode C Transponder
code of '4000', which informs controllers that they are 'speeding' on a route. This squawk
however is only legal by military aircraft, while inside a properly scheduled route corridor.

The closest Military Operation Area to the CIS Facility is approximately 30 miles to the west,
just north of Carlsbad. A Military Operation Area is airspace designated to separate or segregate
certain nonhazardous military activities from non-military traffic [2.2.9].

As discussed below, most of the commercial airline operations at airports in the area of the CIS
Facility involve regional jets. The largest commercial planes (Boeing 737s) are flown in and out
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of Midland International Air and Space. A summary of the airplane operations at airports near
the CIS Facility are provided below.

Cavern City Air Terminal is a public use airport in Eddy County, New Mexico, United States. It
is owned by the city of Carlsbad and located five nautical miles southwest of its central business
district, approximately 35 miles from the CIS Facility. The airport is served by one commercial
airline. In 2015, the airport had approximately 6,900 aircraft operations, an average of 18 per
day: 53 percent general aviation, 39 percent scheduled commercial, 4 percent air taxi, and 4
percent military. There are approximately 24 aircraft based at this airport: 67 percent single-
engine, 21 percent multi-engine, and 12 percent helicopter [2.2.6].

Lea County Regional Airport is 4 miles west of Hobbs, approximately 30 miles from the CIS
Facility. The airport covers 898 acres and has three runways. It is an FAA certified commercial
airport served by United Airlines' affiliate with daily regional flights. Lea County Regional
Airport is the largest of the three airports owned and operated by Lea County Government. Lea
County also owns and operated two general aviation airports in Lovington and Jal, New Mexico.
For the 12 month period ending April 30, 2017, the Lea County Regional Airport had
approximately 12,745 aircraft operations, an average of 35 per day: 77 percent general aviation,
16 percent air taxi and 7 percent military. There are 47 aircraft based at this airport: 83 percent
single-engine, 8 percent multi-engine, 8 percent jet, and 3 percent helicopter [2.2.7].

Midland International Air and Space is located approximately midway between the Texas cities
of Midland and Odessa. It is owned and operated by the City of Midland. In September 2014 it
became the first US facility licensed by the FAA to serve both scheduled airline flights and
commercial human spaceflight. Midland International Air and Space Port is ranked eighth in
Texas for primary commercial service airports. For the 12 month period ending April 30, 2017,
the airport has approximately 63,000 aircraft operations, averaging 173 per day: 25 percent
military, 42 percent general aviation, 15 percent air taxi and 18 percent airline. Approximately
78 aircraft are then based at the airport: 39 percent single-engine, 47 percent multi-engine, 12
percent jet and 2 percent helicopter The airport has three airlines, two serving hubs with regional
jets and one (Southwest) flying mainline jets (Boeing 737s) [2.2.8].

2.2.4 Ground Transportation

U.S. Highway 62/180, approximately 1 mile south of the proposed CIS Facility is the closest and
most trafficked public road. It provides a route from the state of Texas to Carlsbad, New Mexico
and points further west. It is a divided highway with a maximum speed limit of 70 miles per
hour in the area near the proposed CIS Facility. This, in addition to other transportation
infrastructure near the site, can be seen in Figure 2.2.4. This highway is on the National
Hazardous Materials Route Registry (79 FR 40844, July 14, 2014) and can be used for the
transportation of radioactive waste materials to WIPP [2.2.10] (Note: as shown on Figure 2.2.5,
the WIPP route is approximately 5 miles southwest of the CIS Facility. There have been
instances where transuranic wastes associated with WIPP have been transported along U.S.
Highway 62/180 within approximately 1 mile of the proposed CIS Facility).

Like similar roads, commercial shipments of hazardous materials are also transported over U.S.
Highway 62/180. Such shipments could include a wide range of hazardous materials, including,
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but not limited to: gasoline, diesel fuel, acids, carbon dioxide (CO,), nitrogen (N,), liquid
nitrogen (LN,), chlorine (Cl) gas, refrigerants, fuel gases, oxygen (O;), explosives, and low-
level radioactive materials. The State of New Mexico does not keep records of hazardous
material shipments via roadways or rail. Consequently, specific types and quantities cannot be
provided. In 2015, the annual average daily traffic on U.S. Highway 62/180 was 5,696 vehicles
per day in the vicinity of the proposed Site (near the Eddy-Lea County line) and approximately
43 percent of these vehicles were associated with commercial trucks [2.2.12]. In 2014, in the
entire state of New Mexico, there were 69 Hazardous Material Incidents required to be reported
by 49 CFR §§ 171.15 and 171.16 [2.2.11]. While truck shipments in the area are expected to rise
over time, this highway is not included in the planning for increasing freight traffic in the “New
Mexico Freight Plan” [2.2.13].

The nearest operating railroad is an industrial railroad approximately 3.8 miles west of the
proposed CIS Facility and serves the local potash mines to transport ore to the refiners. The
potash ore is not a hazardous material. From 2008 to 2012, the annual average of train accidents
per 1,000 railroad miles was 10.4, the fatality rate was zero and the injury rate was 0.4 [2.2.13].
As with highway transport, shipments by rail could include a wide range of hazardous materials,
including, but not limited to: gasoline, diesel fuel, acids, CO,, N,. LN, ClI gas, refrigerants, fuel
gases, O,, explosives. However, no specific records are maintained by the state of New Mexico
regarding hazardous material shipments via rail. All transportation infrastructure can be seen in
Figure 2.2.5.

2.2.5 Nuclear Facilities

With regard to nuclear facilities, Figure 2.2.5 depicts existing or planned nuclear facilities in the
vicinity of the Site. As shown on that Figure, all of these facilities would be within 50-miles of
the proposed Site. A brief description of these other nuclear facilities follows:

1. Waste Isolation Pilot Plant (WIPP): Located approximately 16 miles southwest of the
proposed Site, WIPP is the nation’s first underground repository permitted to safely and
permanently dispose of transuranic (TRU) radioactive and mixed waste generated
through defense activities and programs. WIPP, which has been operational since March
1999, stores TRU in underground salt caverns approximately 2,150 feet deep. From the
first receipt of waste in March 1999 through the end of 2014, approximately 90,983 cubic
meters of TRU waste has been disposed of at the WIPP facility. The environmental
impacts of the WIPP are described in the Waste Isolation Pilot Plant Disposal Phase
Final Supplemental Environmental Impact Statement (DOE/EIS-0026-S2) [2.2.14], as
well as the Waste Isolation Pilot Plant Annual Site Environmental Report for 2014
[2.2.15].

2. National Enrichment Facility (NEF): Located approximately 38 miles southeast of the
proposed Site, the NEF is used to enrich uranium for use in manufacturing nuclear fuel
for commercial nuclear power reactors. NEF enriches uranium using a gas centrifuge
process. The environmental impacts of the NEF are documented in NUREG-1790
[2.2.16].

3. Fluorine Extraction Process & Depleted Uranium De-conversion Plan (FEP/DUP):
Located approximately 23 miles northeast of the proposed Site, the FEP/DUP will de-
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convert depleted uranium hexafluoride (DUF6) into fluoride products for commercial
resale and uranium oxides for disposal. Construction of that facility is expected to begin
before the end of 2016. The environmental impacts of the FEP/DUP are documented in
NUREG-2113 [2.217].

. Waste Control Specialists (WCS) CIS Facility: In May 2016, WCS submitted a license
application to the NRC to construct and operate a CIS Facility in Andrews County,
Texas, approximately 39 miles east of the Holtec proposed Site. The WCS CIS Facility
would be similar to the Holtec Site, but would utilize AREVA’s horizontal canister
storage system (NUHOMS) at the facility. A limited number of vertical canisters
supplied by NAC may also be stored. The environmental impacts of the WCS CIS
Facility are documented in an ER which WCS submitted to the NRC in May 2016
[2.2.18]. In addition, the NRC is expected to prepare an EIS for the WCS CIS Facility.
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Table 2.2.1: Significant Incidents in U.S. Involving Pipelines (1997-2016) [2.2.4]

Calendar Year | Number | Fatalities | Injuries | Total Cost Current Year Dollars
1997 267 10 i $110,377,793
1998 205 21 81 174,516,797
1999 275 22 108 $178,313,209
2000 290 38 a1 257,659 464
2001 233 T 61 79,086,596
2002 258 12 49 $124,067 949
2003 297 12 M $163,459,897
2004 309 23 56 $314,362,210
2005 336 16 46 $1,476,994 582
2006 257 19 M $157,117,008
2007 265 15 46 147,800,810
2008 278 8 =4 $592 290 867
2009 275 13 62 $180,360,208
2010 264 19 103 $1,854,123,037
2011 287 12 5 447,059,777
2012 254 10 4 $233,813,285
2013 304 8 42 $355,213,552
2014 301 19 94 $305,253,746
2015 128 10 49 $338,297 939
2016 306 16 82 $301,612,864

Grand Total 5,679 3o, 1,30 $7,791,781,681
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Table 2.2.2: Significant Incidents in New Mexico Involving Pipelines (1997-2016) [2.2.4]

Calendar Year | Number | Fatalities  Injuries Total Cost Current Year Dollars
1997 4 0 0 $8,575

1998 6 0 1 $411,056

1999 1 0 1 $1,796,066

2000 3 12 0 $2,019.207

2001 6 0 5 5481 449

2002 g 0 0 366,976

2003 T 1 1 $730.327

2004 6 0 2 401,852

2005 6 0 1 478,356

2006 4 0 2 S794 157

2007 6 2 0 $1,023,842

2008 T 0 2 31,087,684

2009 5 0 4 $320.,218

2010 2 0 1 $133,880

2011 5 0 0 S726,725

2012 3 0 1 S577414

2013 4 0 0 $1,205 874

2014 3 0 0 250,297

2015 i 0 0 $1,336 314

2016 T 0 0 825,006

Grand Total 110 15 21 $15,065,275
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Table 2.2.3: Notable Significant Incidents Involving Pipelines [2.2.2]

—
Maximum EBurn

Dats Raport Looation Inaldent Damage Dlamester| Praccurs
Dicianps [Ini) {pel)
1969 |NTEE-PAR-T1-1 |mear Houston, Texss |Rupture at 3:20pom.on [Bumed area 370 ong by 300 (300N 14 T
Sepbemmiber Sth, wide {all fo one side). Houses
explosive ignBon £ o 10 |desiroyed by blast to 250 7, heat
minufes afer falluns damage to 300 ft, 105 homes
damiaged., 3 Injuries, and 0
faialtes
1974 |NTEE-FPAR-TE-Z |mear Bealeton, Virg nl1 Bumed area 70O Moy 400 b 30 Tis
1974 |NTEE-PAR-TE-3 |mear Farmingion, New |Rupiure at 3:45 a.mi. on  |Earth chamed within a 300 #t 1275 az7
Mexico KMarch 15th, ignition soon|dameter circle, 3 fall njuries
after fallure (within &0 ft oftsel)
1978 |NTEE-PAR-TT-1 |Carbawright, Louisiana Rupture at 1:05 p.om. on |Bum area 3 acres (mples a 200 20 iy
August S8, ignibed within |radius circie), & faalBes (wihin
seEConds about 100 % offset) and 1 Injury.
1982 |NTEE-PAR-83- |Hudzon, lowa S tatalties (within 150 #, l=ss than pra i B0
=0 ft offset).
1984 |NTEE-FPAR-8E-1 |mear Jackson, Rupture at 1:00 p.m. on  |Bumed area 1450 f long by 260 ft |Offset 120t 30 i0ie
Liowlsiana November Z5th, ignBon |wide (furthest fine extent 350 ft), 5 |Disance S50 M.
soon afer fallure. faialbes (within 65 fi, O ft offset),
amd 23 injuries (within 800 &,180 ft
offsatl
1985 |NTEE-PAR-87-1 |mear Beaumaont, Rupture a1 5:10 p.m. on  |Bumed area SO0 fwide by 700 ft  |Offset 320t 30 520
Hentucky Aprl 2Tth, igniticn soon  |long. Z houses, 3 house tralers Distance S00 f.
after fallure. and numerous other struchuress and
equipment destroyed. £ faliBes
due 1o smoke inhalation In house
31 ft from rupture (150 ft offset), 3
people burmed ruRRing fom Rouss
320 ft from rupture 200 ft offset)
ome hosplalized wil 2nd degree
barns.
1986 |NTEE-FPAR-8T-1 |mear Lancaster Rupture 3t 2:05 a.m. on  |Bumed area SO0 by 10007 2 |Ofset TOO T 30 S&T
Kenfucky Febnuary 21st, ignbion  |howses, 1 house traller and Distance BOO .
soon afer fallure rumerous other siructures amd
equipment destroyed. 3 peopie
berned running from house 280 ft
from rupture (requiring
hospialzaton), 5 others receled
milmor burm injuries runring from
dwelings betwesn 200 and 525 ft
from rupture (250 ft ofsef).
1954 |NTEE-FPAR-35-1 |Edison, New Jersey  |Rupiure at night on Bumed area 1400 f long by 200 ft |[Offset 720t 3= 5T
KMarch 23nd, igniion wide. Fire damage fo dwelling units|Distance S0 f1.
within 1 to 2 minuies up io 500 f from rupfure, dweling
after falkure. wnits at SO0 ft and beyond caughg
fire between 7 o 10 minutes afer
fallurz. no fataikies but 52 mjuries
1954 |T28 Report No.  |Maple Cresk Rupture af 7:40 p.m. on  |Fire bam area 21.0 acres (B.5 4z 1207
FRIHOOO3 Saskatchewan Febnsary 1£th, ignition Fectares).
500N afer fallure.
19584 |T38 Report No. |Ladchiord, Oniario FRupiture af 7:13 a.m. on  |Fire bom area 11.8 acres (4.77 - 000
FRIHOOZE July 23, ignEion soon  |Rectares), heal-a®ecied arss 18.6
after fallure. |acres [7.52 hectares)
19585 |T28 Repori Mo. |Rapld Chy, Manioba |Rupiure of £2 inch Ine af|Fire bum area 48.5 acres (1598 4z BED
FPa5SHOOZE S:42 a.m. on July Z5th, |Rectares), heslt-a®ecied arsy 198

lgnkion soon after falure
l=ading b rupturs and
fire on adjacent 36 Inch
lim= 3t 6:34 am.

acres (B0 hectares)
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Figure 2.2.1: Industrial Facilities Within Approximately 5 Miles of the Proposed Site
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2.2: Hazard Area Radius as Function of Pipeline Pressure and Diameter [2.2.2]
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Figure 2.2.3: WIPP Transportation Route.
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Transportation Infrastructure near the CIS Facility Site
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Figure 2.2.5: Existing or Planned Nuclear Facilities in the Vicinity of the Proposed Site
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LEGEND DISTANCE BETWEEN SITES

@ Holtec CISF (proposed) Holtec CISF (proposed) to WIPP = 16 miles
@ wippP Holtec CISF (proposed) to NEF = 38 miles
IIFP Site Holtec CISF (proposed) to lIFP Site = 23 miles
@ NEF Holtec CISF (proposed) to WCS CISF (proposed) = 39 miles

@ WCS CISF (proposed)
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23 METEOROLOGY

2.3.1 Regional Climatology

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

Meteorological information was obtained from various sources, including the Western Regional
Climate Center (WRCC) and other sources as noted in this section. The use of the data from the
WRCC and other sources are appropriate due to proximity to the proposed Site and are expected
to have similar climates. The WRCC is a governmental department closely associated with the
National Oceanic and Atmospheric Administration (NOAA) and the National Weather Service
(NSW). The data from the WRCC 1is generally considered to be the authoritative source of
meteorological data for the region (see Appendix A, Section A.2 of the ER [1.0.4] for additional
details regarding the applicability of data from the WRCC).

Temperatures. Data collected over approximately the past 75 years at the Lea County Regional
Airport station [2.3.1] is summarized in Table 2.3.1. The temperature data reported in this
summary table includes monthly average values for the minimum, average, and maximum
temperatures as well as the monthly extreme values for the minimum and maximum
temperatures. Additionally, annual values for these temperature parameters are included.

A site-specific 3-day average ambient temperature is defined by evaluating local weather service
records for the Lea County in which the site is situated. The results are as follows:

e Location: Lea Regional Airport
e Records Period: 1980 — 2017
e Maximum 3-Day Average Temperature: 90.7°F

Winds. Prevailing wind directions and wind speeds at the Lea County Regional Airport station
are presented in Table 2.3.2 and depicted graphically in Figure 2.3.2. The average wind speed is
approximately 12 miles per hour (mph) and the prevailing wind direction is from the south.
Winds are typically moderate, between 1 mph and 19 mph blowing 84 percent of the time, with
calm winds (winds less than 1.3 mph) occurring only approximately 8 percent of the time [2.3.1].

With respect to wind gusts, the average wind speed of all of the maximum gusts is approximately
25 mph. The prevailing wind direction for wind gusts is wind from southwest during 11 percent
of the observations; however, the wind gusts are out of the south, south-southeast, and southeast
during 30 percent of the observations. Typical gusts range in speed from 13 mph to 32 mph,
comprising of 86 percent of the gusts. Gusts range in speed from 32 mph to 47 mph occurred
during 13 percent of the observations, and less than 1 percent of the gusts observed were over 47
mph [2.3.1].
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Mixing Heights. Mixing height is the height above the ground where the strong, vertical mixing
of the atmosphere occurs. G.C. Holzworth developed mean annual morning and afternoon
mixing heights for the contiguous United States [2.3.2]. The results of Holzworth’s calculation
methods for mixing heights include mean annual morning and afternoon mixing heights at the
Site of approximately 1,430 feet and 6,854 feet, respectively [2.3.2]. Table 2.3.3 shows the
average morning and afternoon mixing heights for Midland-Odessa, Texas, which is the nearest
available area with mixing height data, located approximately 100 miles southeast.

Tornadoes. Tornadoes are typically classified by the F-Scale classification. The F-Scale
classification of tornadoes is based on the appearance of the damage that the tornado causes. The
six classifications range from FO to F5 with an FO tornado having winds of 40-72 mph and an F5
tornado having winds of 261-318 mph [2.3.3]. 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:

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

e Changing the minimum tornado wind speed from 40 mph to 65 mph.
e Changing the wind speed intervals associated with each F scale class.

The enhanced F-scale uses three-second wind gusts estimated at the point of damage based on a
judgment of eight levels of damage to 28 indicators. The enhanced F-scale has six classifications,
EFO0 to EF5, with an EF0 tornado having three-second gusts of 65-85 mph and an EF5 tornado
having three-second gusts of over 200 mph [2.3.4].

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 1x10° and 2x10™, as is presented in
Figure 2.3.3 [2.1.3]. Ninety two tornados have occurred in Eddy and Lea counties since 1954.
The highest number of tornados in any given year was 15 in 1991; of which, 14 occurred over a
two day period. The lowest number of tornado in a year has been zero, with a mean average of
1.5 tornados occurring in a year. Most tornados recorded were FO in scale and occurred in the
spring [2.3.5].

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

Thunderstorms. Thunderstorms can occur during every month of the year, but generally occur
from March through October of each year. Thunderstorms occur an average of 39 days per year
in Carlsbad, New Mexico. The seasonal averages are: 2.7 days in spring (March through May);
8.3 days in summer (June through August); 2.3 days in fall (September through November); and
less than 1 day in winter (December through February) [2.3.1]. Occasionally, thunderstorms are
accompanied by hail [2.1.15].

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

HOLTEC INTERNATIONAL COPYRIGHTED MATERIAL

Report No. HI-2167374 \ Proposed Rev. 0B

2-55

Page 55 of 205



ATTACHMENT 3 TO HOLTEC LETTER 5025021

Table 2.3.4 and depicted graphically with monthly average total precipitation in Figure 2.3.4
[2.3.1].

A summary of snowfall data collected at the Lea County Regional Airport station resulted in an
annual mean average total precipitation of 5.13 inches with monthly mean average totals ranging
from 1.84 inches in February to 0.0 inches from May to October. The monthly minimum total is
0.00 inches and the monthly maximum total is 21.2 inches. The highest daily total is 10.00
inches occurring in February of 1956 [2.3.1].

Based on the season, atmospheric pressure systems can affect temperature and cause cloud
formation. Clouds are formed when warm, moist air rises into the atmosphere and the droplets
are cooled. When the droplets cool, the water from the air condenses into tiny droplets and forms
clouds. This occurs during low pressure system. These low pressure systems typically occur
during the spring and summer. Climatology data indicate the relative humidity throughout the
year ranges from 45 percent to 61 percent in the region, with the highest humidity occurring
during the early morning hours [2.1.15].

2.3.2 Local Meteorology

There are no on-site weather stations, however due to the proximity of the Lea County Regional
Airport weather station to the Site (approximately 30 miles away), it is reasonable to say that the
data presented in Section 2.3.1 adequately represents the on-site conditions for Local
Meteorology. Additional details regarding the applicability of this data can be seen in Appendix
A, Section A.2 of the ER [1.0.4].

2.3.3 Onsite Meteorological Measurement Program

There are no on-site weather stations, however due to the proximity of the Lea County Regional
Airport weather station to the Site (approximately 30 miles away), it is reasonable to say that the
data presented in Section 2.3.1 adequately represents the on-site conditions for Local
Meteorology. Additional details regarding the applicability of this data can be seen in Appendix
A, Section A.2 of the ER [1.0.4]. After the license is issued for the CIS Facility, Holtec will
establish an on-site meteorological data collection system. That system will collect, at a
minimum, temperature, precipitation, and wind data.
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Table 2.3.1
LEA COUNTY REGIONAL AIRPORT STATION TEMPERATURE DATA (09/01/1941-06/09/2016) [2.3.1]
Average Monthly Average Monthly
Minimum Maximum Average Monthly | Extreme Minimum | Extreme Maximum

Month Temperature °F Temperature °F Temperature °F Temperature °F Temperature °F
January 27.72 56.25 41.98 4.00 81.00
February 30.68 61.12 45.90 -11.00 84.00
March 35.67 67.32 51.53 14.00 86.00
April 44.32 75.05 59.69 24.00 93.00
May 53.77 84.05 68.91 28.00 103.00
June 63.71 92.90 78.31 51.00 107.00
July 66.73 93.62 80.17 52.00 108.00
August 65.50 92.57 79.04 55.00 104.00
September 58.29 86.47 72.37 41.00 104.00
October 47.82 75.76 61.79 24.00 94.00
November 34.23 64.42 49.33 4.00 85.00
December 28.78 59.04 43.91 7.00 79.00
Annual 46.34 76.03 61.19 -11.00 108.0

Note: The extreme maximum temperature was recorded in July of 2000 and again in July 2001 at 108°F and the extreme minimum temperature was recorded in

February of 1951 at -11°F.
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Table 2.3.2

LEA COUNTY REGIONAL AIRPORT STATION ALL WIND DATA (12/01/1948-12/31/2014) [2.3.1]

Wind
Speed | N |[NNE| NE [ ENE| E | ESE | SE | SSE S |SSW | SW [WSW| W |WNW| NW |NNW  Total
(mph) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%)
1.3-4 | 0.1 0.1 02 | 0.1 02 | 02 ] 02 1] 02|03 ] 020201 0.1 0.1 0.1 | 0.1 2.5
4-8 1 0.8 | 09 | 0.7 1.8 1.3 1.4 14 | 2.7 1.7 1.3 | 09 | 0.6 05 | 0.6 | 0.5 | 18.2
8-13 2 1.5 1.7 1.5 3 28 | 39 | 45 | 62 | 34 | 28 | 23 1.7 1.2 1.1 | 09 | 404
13-19 | 14 1.2 1.1 0.6 1.1 12 | 22 | 28 | 29 1.6 1.9 1.8 1 0.7 | 0.6 | 0.5 | 227
19-25 | 0.5 | 04 | 02 | 0.1 0.1 0.1 03 | 06 | 04 | 04 | 07 | 07 | 04 03 | 02| 02 | 5.6

25-32 | 0.2 0.1 0.1 0 0 0 0 0.1 0.1 0.1 0.2 0.3 0.1 0.1 0.1 0.1 1.7
32-39 0 0 0 0 0 0 0 0 0 0 0 0.1 0 0 0 0 0.4
39-47 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1
47+ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total
%) 5.3 4.1 4.1 3.1 6.2 5.7 7.9 95 | 126 | 7.5 7.2 6.4 3.9 3 27 | 2.3 | 91.5
Avg.
Wind
Speed 126 | 124 | 114 | 10.5 | 10.0 | 105 | 11.3 | 11.9 | 11.0 | 11.3 | 129 | 14.1 | 12.8 | 134 | 11.9| 12.3 | 10.8
(mph)

NOTE: Total Calm Winds (Calm Winds is defined as less than 1.3 mph) is 8.4 percent
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Table 2.3.3

AVERAGE MORNING AND AVERAGE AFTERNOON MIXING HEIGHTS [2.3.2]

Summer Autumn Annual

Winter (feet) | Spring (feet) (feet) (feet) (feet)

Morning 951 1,407 1,988 1,375 1,430
Afternoon 4,186 8,035 9,003 6,191 6,854
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Table 2.3.4

LEA COUNTY REGIONAL AIRPORT STATION PRECIPITATION DATA (09/01/1941-

06/09/2016) [2.3.1]

Monthly
Monthly Monthly Average Extreme Daily
Minimum Totals | Maximum Totals Totals Maximum Totals

Month (Inches) (Inches) (Inches) (Inches)
January 0.00 2.09 0.31 0.68
February 0.00 1.02 0.32 0.68
March 0.00 1.41 0.24 0.52
April 0.00 2.26 0.65 1.40
May 0.00 5.02 1.43 1.72
June 0.00 3.19 0.75 1.77
July 0.00 3.49 1.17 1.98
August 0.04 4.08 1.32 2.28
September 0.05 5.84 1.85 2.13
October 0.00 3.81 1.52 1.73
November 0.00 1.07 0.26 0.95
December 0.00 6.21 0.56 3.63
Annual 2.81 18.66 10.16 3.63
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HOBBS LER CO AF, MEW MEXICO (294028

Feriod of Record : 89/81/1941 to B86/89/2816
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Figure 2.3.1: Lea County Regional Airport Station Temperature Data (09/01/1941-
06/09/2016) [2.3.1]
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Station : Hobb=z New Mexico MPH
Latitude : 32° 41" 15" W N H 1&3 -84
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Figure 2.3.2: Lea County Regional Airport Station All Wind Rose (12/01/1948-12/31/2014)
[2.3.1]
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Figure 2.3.3: Tornado Probability Map [2.1.3]
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HOBES LEA CO AF, MNEW MEXICO (294028)
Feriod of Record : 89/081/1941 to 06/89/2816
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Figure 2.3.4: Monthly Average Total Precipitation Lea County Regional Airport Station
(09/01/1941-06/09/2016) [2.3.1]
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24 SURFACE HYDROLOGY

2.4.1 Hydrologic Description

The Site lies within the Pecos River Basin (see Figure 3.5.1 of the ER [1.0.4]), which has a
maximum basin width of 130 miles, and a drainage area of 44,535 square miles. There are no
surface-water bodies or surface-drainage features on the proposed CIS Facility Site. The Pecos
River is the closest surface water feature to the Site. At its nearest approach, the distance from
the Site to the Pecos River is 26 miles. 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 [2.4.1, Section 2.5.1].

The CIS Facility Site is contained within the Upper Pecos-Black watershed; however, there are
no freshwater lakes, estuaries, or oceans in the vicinity of the site (Figure 2.4.1). Local surface
hydrologic features in the vicinity of the site include a cluster of four saline playas that 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) [2.4.5; 2.4.1, Section 2.5.1]. Surface runoff from the
Site flows into Laguna Gatuna to the east and Laguna Plata to the northwest [2.1.3]. Surface
drainage at the proposed Site is contained within two local playa lakes that have no external
drainage. These playas are generally dry, but retain runoff temporarily [2.1.3]. Runoff does not
drain to one of the state’s major rivers. Figures 2.4.2 and 2.4.3 show hydrologic features in the
vicinity of the CIS Facility.

The lagunas help to create shallow saline ground-water which exists under much of the Querecho
Plain. Surface water is lost through evaporation, resulting in high salinity conditions in soils
associated with the playas. These conditions are not favorable for the development of viable
aquatic or riparian habitats. The presence of the shallow saline water has been recognized to the
extent that the New Mexico Oil Conservation Commission Order No. R-3221, banning the
surface disposal of produced water into unlined pits within the State was amended (OCC Order
No. R-3221-B, July 25, 1968) to exclude much of the area [2.4.5; 2.4.6].

Laguna Gatuna is located on the eastern boundary of the Site. Laguna Gatuna is an ephemeral
playa that covers a surface area of 0.54 square miles, has an average depth of 10 feet, and a total
shore line of 4 miles. The lake, which sits at an elevation of 3,495 feet drains a watershed that
covers 170 square miles. 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 [2.4.1, Section 2.4.2.1].
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Laguna Tonto is located approximately 2.5 miles northeast of the Site. Laguna Tonto is an
ephemeral playa that covers a surface area of 0.28 square miles, has an average depths of 12 feet,
and has a total shore line of 2 miles. The playa, which sits at an elevation of 3,531 feet, drains a
watershed that covers 49 square miles.

Laguna Plata is located approximately 1.8 miles northwest of the Site. Laguna Plata is an
ephemeral playa that covers a surface area of 2 square miles, has an average depth of 14 feet, and
has a total shore line of 6 miles. The playa, which sits at an elevation of 3,432 feet, drains a
watershed that covers 254 square miles. Laguna Plata is the largest of the playas in the vicinity
of the site with a total water volume of approximately 14,593 acre-feet. Laguna Plata is the
topographically lowest point in the area and alluvial groundwater appears to flow toward this site
[2.4.1, Section 2.4].

Laguna Toston is the smallest of the playas in the vicinity of the CIS Facility Site with a surface
area of one-quarter mile. The playa is a major input point for potash refinery brine and water
appears to drain radially away from this location [2.4.1, Section 2.4].

The U.S. Geological Survey (USGS) does not have permanent stream gages in Lea County
which measure daily surface flows. However, peak flow rates have been spot measured at
Monument Draw (near Monument) and Antelope Draw (near Jal). Each of these Draws can
occasionally convey sizable flows. In June of 1972, a flow of 1280 cubic feet per second (CFS)
(the highest recorded) occurred at Monument Draw. In July of 1994, a flow of 530 CFS (also the
highest recorded) occurred at Antelope Draw. These flows should be considered indicative of
flows that can occur at other gullies and swales in Lea County (Lea County 2016, 1999).

The proposed CIS Facility Site is not located near any floodplains. The Site is located in an area
of Lea County designated as “Zone D”. The “Zone D” designation is used for areas where there
are possible but undetermined flood hazards, as no analysis of flood hazards has been conducted
or when a community incorporates portions of another community’s area where no map has been
prepared [2.4.3]. A digital version of the map panel for the CIS Facility location in the National
Flood Hazard Layer is presented in Figure 2.4.4 [2.4.3]. Other than the playas, the nearest
surface water is the Pecos River which is west of the Site. Like most rivers in New Mexico, the
Pecos River is described as “extremely variable from year-to-year” due to its dependence on
runoff. The principle use of Pecos River water is for agriculture. There are no sensitive or unique
aquatic or riparian habitats or wetlands at the Site, nor is there surface water in the vicinity that is
potable [2.1.3].

Groundwater within Lea County is provided primarily by the High Plains Aquifer composed of
the Ogallala Formation. Cretaceous and Triassic rocks underlying the Ogallala Formation limit
downward percolation from the Ogallala Aquifer. The region includes portions of five declared
underground water basins (UWBs): Capitan, Carlsbad, Jal, Lea County, and Roswell. (A
declared UWB is an area of the state proclaimed by the State Engineer to be underlain by a
groundwater source having reasonably ascertainable boundaries. By such proclamation the State
Engineer assumes jurisdiction over the appropriation and use of groundwater from the source.)
The Jal UWB falls entirely within the Lea County region, but the other four are shared with the
Lower Pecos Valley region, although only a small portion of the Lea County UWB extends into
the Lower Pecos Valley region, and Lea County overlies only a small extension of the Roswell
Basin [2.4.6].
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The CIS Facility Site is within the Capitan UWB (Figure 2.4.5) and lies within the Upper Pecos-
Black Watershed which is part of the Pecos River Basin (Figure 2.4.6). The Capitan UWB
covers approximately 1,100 square miles and occupies the south-central portion of Lea County.
The Capitan UWB is located within a geologic province known as the Delaware Basin, a
subdivision of the Permian Basin. The Capitan UWB is aerially oriented in a northwest-southeast
alignment above an arc shaped section of a formation known as the Capitan Reef Complex. The
Capitan aquifer occurs within dolomite and limestone strata deposited as an ancient reef. The
ground-water quality of the Capitan in Lea County is very poor. Other aquifers in the Capitan
UWB are found in the overlying Rustler Formation4, Santa Rosa Sandstone5, and Cenozoic
Alluvium. The primary uses of ground-water from the Capitan UWB are mining, oil recovery,
industry, livestock, and domestic use. The towns of Eunice and Jal are located within the Capitan
UWRB, but currently tap beds of saturated Quaternary alluvium located within the Lea County
UWRB and Jal UWB respectively [2.4.5].

The site topography is irregular, with a slight slope toward the north, with elevations ranging
between about 3,500 and 3,550 feet above mean sea level [2.4.4]. Based on a review of the
USGS topographic map, the elevation at the CIS Facility Site is approximately 3,530 feet above
mean sea level. Several shallow depressions are shown along the western portions of the Site.
Figure 2.4.7 illustrates local topography in the area of the proposed CIS Facility Site. A
topographic high is present within the central portion of the property with ephemeral washes
draining from this point; one to the west into Laguna Plata and another to the east into 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 [2.4.1].

The Project area is classified as Apacherian-Chihuahuan mesquite upland scrub [2.4.8]. This
ecosystem often occurs as invasive upland shrublands such as those that are concentrated in the
foothills and piedmonts of the Chihuahuan Desert [2.4.7]. Substrates are typically derived from
alluvium, often gravelly without a well-developed argillic or calcic soil horizon that would limit
infiltration and storage of winter precipitation in deeper soil layers. Deep-rooted shrubs are able
to access the deep-soil moisture that is unavailable to grasses and cacti. Water held in storage in
the soil is subsequently subject to evapotranspiration. Historical periods of high temperature and
low precipitation in Lea County have resulted in high demands for irrigation water and higher
open water evaporation and riparian evapotranspiration [2.4.6]. Evapotranspiration at the Site is
five times the precipitation rate, indicating that there is little infiltration of precipitation into the
subsurface. 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. Essentially all the
precipitation that occurs at the Site is subject to infiltration and/or evapotranspiration.

No major surface water supplies are available in Lea County, only intermittent streams, lakes,
stock ponds, and small playas that collect runoff during thunderstorms. Intermittent streams that
channel runoff include Lost Draw, Sulfur Springs Draw, and Monument-Seminole Draw in the
northern half of Lea County, which is part of the Texas Gulf Basin, and Landreth-Monument
Draw in the southern portion of the county, which flows to the Pecos River. The Site lies within
the Pecos River Basin as depicted in Figure 2.4.8, which has a maximum basin width of 130
miles, and a drainage area of 44,535 square miles. The Pecos River generally flows year-round.
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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. Due to
the seasonal nature of the rainfall, most surface drainage is intermittent. There are no surface-
water bodies or surface-drainage features on the proposed CIS Facility Site. The intermittent
surface drainages, lakes, and watersheds in Lea County are shown on Figure 2.4.8 [2.4.6].

The USGS does not have permanent stream gages in Lea County which measure daily surface
flows. However, peak flow rates have been spot measured at Monument Draw (near Monument)
and Antelope Draw (near Jal). Each of these Draws can occasionally convey sizable flows. In
June of 1972, a flow of 1,280 cubic feet per second (cfs) (the highest recorded) occurred at
Monument Draw. In July of 1994, a flow of 530 cfs (also the highest recorded) occurred at
Antelope Draw. These flows should be considered indicative of flows that can occur at other
gullies and swales in Lea County [2.4.5; 2.4.6].

The proposed CIS Facility Site is not located near any floodplains. The Site is located in an area
of Lea County designated as “Zone D”. The “Zone D” designation is used for areas where there
are possible but undetermined flood hazards, as no analysis of flood hazards has been conducted
or when a community incorporates portions of another community’s area where no map has been
prepared [2.4.3]. A digital version of the map panel for the CIS Facility location in the National
Flood Hazard Layer is presented in Figure 2.4.9 [2.4.3].

There are no wetlands on the proposed CIS Facility Site. Wetlands in the vicinity of the CIS
Facility are shown on Figure 2.4.10.

As further discussed in sections 2.4.2 and 2.4.3, the Site can be considered “flood-dry” and
therefore it can be concluded that none of the facilities important to safety structures will be
affected by the Site’s hydrologic features. Additionally, there are no surface water bodies on the
Site and groundwater resources are at depths of approximately 300 to 400 feet, therefore no
population groups are affected by normal Site operations.

2.4.2 Floods

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

The proposed Site or Lea County has no floodplain identified or mapped for Lea County, New
Mexico [2.1.6, 2.1.7]. 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,
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located in the southern portion of the county, is separated by the Mescalero Ridge and its
extended escarpment [2.1.3].

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 [2.1.3].

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 [2.1.3].

A site-specific flood analysis of the maximum precipitation event was prepared. The objective
of this study was to determine the amount of flooding that would occur at the project site (as seen
in Figure 2.4.11) with 7.5 inches of rain during a 24-hour period using publicly available GIS
data.

The boundary of the site (defined as Area of Interest (AOI)) was provided. All other GIS data
for the analysis were identified, derived, and/or acquired from publicly available data sources.
This data included a Digital Elevation Model (DEM) of the AOI, one foot contours of the area
(derived from the DEM), hydrologic unit boundary for the 12-digit sub-watersheds (HUC-12),
and the NRCS soils present in the AOI [2.4.9; 2.4.10; 2.4.11]. Also derived from the DEM was
a Triangular Interpolated Network (TIN) layer used in the polygon volume calculations. All data
were projected into the NAD83, UTM Zone 13N coordinate system.

The flooding analysis was conducted with ESRI ArcGIS for Desktop software, version 10.2.2,
with 3D and Spatial Analyst extensions. The HUC-12 sub-watersheds layer was assessed for
proximity to the site, and two sub-watersheds were identified as relevant basins (i.e., Laguna
Grande and Laguna Plata Watersheds). The Laguna Gatuna and Laguna Plata wetlands both
were the downslope point of catchment for their respective watersheds. Acreage was calculated
for each of these watersheds, and the watersheds were buffered to eliminate edge effects of
contour creation. Two DEMs (east and west, corresponding to Laguna Grande and Laguna Plata,
respectively) were extracted from the buffered layers and contours were created at one foot
intervals.

The NRCS soils layer was clipped to the watershed boundaries. The soil attributes of concern,
Depth to Restrictive Layer (depth to impermeable bedrock in centimeters, “Dep2ResLyr”) and
Saturated Hydraulic Conductivity (Ksat in um/second) were extracted and consolidated into one
layer. The Ksat values were used from the top 0-80 inch active soil zone. The infiltration level
(Ksat) was converted into inches of water absorbed per 24 hour period, and the Dep2ResLyr
converted to inches. The restrictive depth was then halved to add conservatism, and 7.5 inches
was subtracted from this value. Area where saturation and run-off occurred within the 24-
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hour/7.5 inch rain event were calculated for these soil types, normalized for feet, and multiplied
by the acreage for the respective watersheds, yielding acre-feet of runoff that were converted to
cubic feet of runoff. These values were 23,379,663.14 ft’ (Laguna Gatuna eastern wetland basin)
and 15,508,872.72 ft* (Laguna Plata western wetland basin). These volumes were used to
determine the level of flooding in each watershed.

A TIN was created from watershed’s DEM. This provided a 3D functional surface representing
elevations over the watershed and was used as an input for polygon volume calculation. From
the contour layers, polygons were created in an ascending order of elevations from the lowest
level in each laguna. The Polygon Volume tool was run iteratively on these polygons,
calculating the volume between the polygon and the TIN surface. Based on the watershed and
hydrologic modeling the results of the analysis show the volume of flooding in the eastern
Laguna Gatuna would rise 5 feet from 3,500 feet to an elevation of 3,505 feet. The volume of
flooding in the western Laguna Plata would rise 2 feet from 3,427 feet to an elevation of 3,429
feet. The Project site is bisected by the two sub-watersheds. The lowest elevation of the Project
site on the west side is 3,501 feet which is 72 feet above the modeled flood elevation, and the
east side is 3,523 feet which is 18 feet above the modeled flood elevation. In summary, this
analysis indicates that the Project site will not flood during a 24-hour/7.5 inch rain event even
with 50% reduction in the soil saturation capacity/depth to restriction which was added into this
model as a conservative measure. It should be noted that the model assumes that the playas were
dry prior to the 24-hour/7.5 inch rain event.

2.4.3 Probable Maximum Flood (PMF)

Because there are no significant bodies of water or rivers within 50 miles of the Site, the only
plausible flooding hazard to the Site is from stormwater runoff during rain events. To estimate
the potential effects of rainfall-induced stormwater runoff, Holtec reviewed precipitation data for
the area spanning more than 50-years (see Paragraph 3.6.1.7 of the ER [1.0.4]), as well as other
available data developed for other nuclear facilities in the area. The highest daily precipitation in
the area was 3.6 inches, which occurred in December of 2015 [1.0.4].

The topography of the CIS Facility Site is irregular, with a slight slope toward the north. A
topographic high is present within the central portion of the property with ephemeral washes
draining from this point; one to the west into Laguna Plata and another to the east into Laguna
Gatuna. Based on a review of the USGS topographic map, the elevation at the Site is
approximately 3,530 feet above mean sea level. Several shallow depressions are shown along
the western portions of the Site. The Site is not within the 100-year and 500-year floodplains.
Table 2.4.1 provides estimates of the 24-hour 100-year rain event for the Hobbs, New Mexico.

As discussed in Section 2.4.2, drainages on the Site would be able to accept a one day severe
storm total within the 7.5 inch range with excess free board space. Because the Site’s drainage
areas can handle a greater maximum flood height than what the PMF has been determined to be,
the site can be considered to be “flood-dry”.
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Per Table 2.3.1 of the HI-STORM UMAX FSAR [1.0.6], the HI-STORM UMAX System is able
to withstand a maximum flood height of 125 ft. Therefore, all ITS components of the system can
be considered safe from flooding concerns.

With regard to the potential for surface erosion from flooding at the Site, as discussed in Section
4.3 of the ER [1.0.4], soils at the Site are considered to be only slightly susceptible to water
erosion.

2.4.4 Potential Dam Failures (Seismically-Induced)

The nearest dams are Brantley Dam, approximately 38 miles, and Avalon Dam, approximately
31 miles from the proposed Site. Both dams are at an elevation more than 500 feet below the
Site. As a result of the large distances to the nearest bodies of water, these bodies of water do not
present a credible disruptive event for the proposed Site.

2.4.5 Probable Maximum Surge and Seiche Flooding

There are no significant bodies of water or rivers within 50 miles of the Site and seiche flooding
is excluded as a potential flood hazard.

2.4.6 Probable Maximum Tsunami Flooding

The Site is approximately 500 miles from any coastal area and tsunamis are excluded as a
potential flood hazard.

2.4.7 Ice Flooding

The mean annual snowfall is 5.1 inches recorded at the Hobbs weather station. The maximum
recorded snow accumulation for Hobbs, NM, is 12.2 inches, and a 100-year, 2-day snowfall is
12.1 inches [2.4.14]. The Site is not subject to flooding caused by ice jams. In the winter, during
those periods when the playas are retaining temporary runoff, freezing of the retained water can
occur.

2.4.8 Flood Protection Requirements

Because the flooding analyses do not indicate that the Site would be subject to flooding, there are
no flood protection requirements.

2.4.9 Environmental Acceptance of Effluents

As stated in Chapter 14, the canister storage system does not create any radioactive materials or
have any radioactive waste treatment system and thus provides assurance that there are no
radioactive effluents from the spent fuel storage system. Additionally, surface drainage at the
proposed Site is contained within two local playa lakes that have no external drainage. Evapo-
transpiration at the Site is five times the precipitation rate, indicating that there is little infiltration
of precipitation into the subsurface. The near surface water table is approximately 35-50 feet
deep, where present and is likely controlled by the water level in the playa lakes. Therefore, there
is little to no risk of effluents of any kind being accepted by the environment.
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Table 2.4.1: Estimates of the 24-hour 100-year Rain Event for the Hobbs, New Mexico

[2.4.13]
Mean Lower Limit Upper Limit
Location (90% Confidence (90% Confidence (90% Confidence
Interval) Interval) Interval)
Hobbs 4030 6.43 inches 5.73 inches 7.03 inches
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Figure 2.4.2: Location of Hydrologic Features in the Vicinity of the CIS Facility Site [2.4.2]
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Figure 2.4.3: Lakes/Playas in the Vicinity of the CIS Facility [2.4.4]
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Figure 2.4.4: FEMA’s National Flood Hazard Layer for the CIS Facility Site [2.4.3]
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Figure 2.4.8: Major Surface Drainages, Stream Gages, Reservoirs, and Lakes
[2.4.6]
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Figure 2.4.9: FEMA’s National Flood Hazard Layer for the CIS Facility Site [2.4.3]
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Figure 2.4.10: Wetlands in the vicinity of the CIS Facility Site [2.4.12]
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2.5 SUBSURFACE HYDROLOGY

The Site is located in the Capitan Underground Water Basin (UWB) as shown in Figure 2.5.1
[2.5.1]. A declared groundwater basin is an area of the state proclaimed by the State Engineer to
be underlying a groundwater source having reasonably ascertainable boundaries. By such
proclamation, the State Engineer assumes jurisdiction over the appropriation and use of
groundwater from the source. The Capitan UWB covers approximately 731,500 acres in the
south-central portion of Lea County. It is located within a geologic province known as the
Delaware Basin, a subdivision of the Permian Basin. The Capitan UWB is oriented in a
northwest-southeast alignment above an arc-shaped section of a formation known as the Capitan
Reef Complex. The Capitan aquifer occurs within dolomite and limestone strata deposited as an
ancient reef. The groundwater quality of the Capitan in Lea County is very poor, with total
dissolved solids ranging from 10,065 to 165,000 milligrams per liter (mg/L).

Other aquifers in the Capitan UWB are found in the overlying Rustler Formation, Santa Rosa
Sandstone, Ogallala Formation, and Cenozoic alluvium and are important sources of
groundwater in the Capitan UWB. The depth to the top of the Rustler Formation ranges from 900
to 1,100 feet.

Potable groundwater is available from three geologic units in southern Lea County; the Triassic
Dockum shale, the Tertiary Ogallala, and Quaternary alluvium [2.5.2]. 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 the 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 [2.1.3].

Evapo-transpiration at the Site is five times the precipitation rate, indicating that there is little
infiltration of precipitation into the subsurface. There are numerous low permeability layers
between the surface and the expected groundwater level [2.1.3]. Because of the depth of
groundwater, excavation during construction would not reach the groundwater. Groundwater at
the Site would also not likely be impacted by any potential releases; therefore, groundwater
would be unaffected by the proposed activities. The near surface water table appears to be 35-50
feet deep, where present, and is likely controlled by the water level in the playa lakes. No
groundwater was encountered in the test boring on the west side of the Site in the vicinity where
the ISFSI would be located [2.1.3]. Consequently, no impacts from the near surface water table
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would be expected. Additional information regarding groundwater can be found in Sections 3.5.2
and 4.5 of the ER [1.0.4].

Well drilling was conducted at the Site in 2007. Two wells, ELEA-1 and ELEA-2 were drilled
on the Site to identify the depth and character of water-bearing rocks. The goals of the drilling
investigation were to identify the potential for thin groundwater saturation in lower alluvium
perched on the Triassic shale, or deeper groundwater saturation in the Triassic shale. Locations
of these wells and other wells in the vicinity are shown on the well location map in Figure 2.5.2.

Piezometer ELEA-1. A small amount of water was initially detected in the well; however the
water has steadily declined to within a few inches of the bottom of the well and is attributed to
the small amount of bentonite hydration water that was placed in the well to seal the upper
annulus during completion. Based on the data obtained from ELEA-1, no shallow groundwater
saturation is present at the top of the Triassic shale at the location [2.1.3].

Piezometer ELEA-2. Water level in this well rose slowly over several days to a static depth of
34 feet below land surface (3,497 feet above mean sea level). 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 [2.1.3].

From the data collected from the onsite drilling, shallow alluvium is likely non water-bearing at
the Site. Groundwater saturation in the Triassic shale appears to be limit