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1.0 DESCRIPTION OF THE PROPOSED PROJECT

11 SCOPE OF PROJECT

Southwestern Public Service Company (SPS), a subsidiary of Xcel Energy, is proposing to construct a
single-circuit, 230-kilovolt (kV) electric transmission line between the existing Hitchland Substation,
located near the state line approximately 15 miles north of Gruver, Texas in north central Hansford
County and the proposed Ochiltree County Substation, located north of the City of Perryton, Texas in
Ochiltree County (Figure 1-1). Depending on which route is ultimately selected, the preferred and
alternative routes would be approximately 38 to 50 miles long and located within Hansford and Ochiltree
Counties, Texas and Texas County, Oklahoma.

1.2 PURPOSE AND NEED

SPS is a member of, and its entire transmission system is located within, the Southwest Power Pool
(SPP). The SPP is an organization that meets the requirements of Public Utility Regulatory Act (PURA)
Section 39.151 as an independent system operator. The SPP, as a Regional Transmission Operator
(RTO), has determined that there is a need for the proposed transmission line, and has issued a notice for
SPS to construct the proposed transmission line.

The proposed 230 kV transmission line from the Hitchland Substation to the proposed Ochiltree County
Substation is one of nine transmission system upgrades grouped together and referred to by SPP under the
project name “Multi - Hitchland - Texas Co. 230 kV and 115 kV” and referred to by SPS as the “Texas
North Upgrades”. This group of transmission system upgrades was developed by SPP and SPS through
long-range planning processes to be the most effective group of transmission system upgrades that would
compliment each other to achieve the capacity and reliability requirements necessary to improve the
transmission reliability in the Texas Panhandle area, and to maintain the bulk electric transmission
capacity from adjacent transmission systems north of Texas.

As part of the Texas North Upgrades, the proposed 230 kV transmission line from the Hitchland
Substation to the proposed Ochiltree County Substation will improve transmission reliability by providing
a 230 kV source to the transmission system in the Perryton, Texas area, and thereby mitigate overloads
and low voltage conditions.

1.3 AGENCY ACTIONS

Construction documents and specifications will indicate any special construction measures needed to
comply with the regulatory requirements listed below. All routes would require highway-crossing permits
for state highways. Depending on which route is selected, SPS will need to obtain six to ten permits from
Texas Department of Transportation (TXDOT) for any crossing of a state maintained roadway prior to
construction. No railroads are crossed by any of the alternative routes. The appropriate permits will be

11 lw
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obtained after the Certificate of Convenience and Necessity (CCN) is approved and prior to construction.
1.3.1  Public Utility Commission

SPS’s proposed transmission line project will require an application for a CCN with the Public Utility
Commission of Texas (PUC). This Environmental Assessment (EA) and route analysis report has been
prepared by PBS&J in support of SPS’s application for the CCN on this project. This document is
intended to provide information on certain environmental and land use factors contained in Section
37.056(c)(4) of the Texas Utilities Code, PUC Substantive Rule 25.101(b)(3)(B), as well as to address
relevant questions in the PUC’s CCN application. This report may also be used in support of any other
local, state, or federal permitting requirements, if necessary. SPS will acquire PUC approval prior to
beginning construction of the transmission line.

1.3.2 U.S. Army Corps of Engineers

Under Section 404 of the Clean Water Act (CWA), activities in wetlands are regulated by the U.S. Army
Corps of Engineers (USACE), in conjunction with the U.S. Environmental Protection Agency (EPA). The
discharge of dredged or fill materials, draining, excavation, or mechanized land clearing in waters of the
U.S., including wetlands, is subject to USACE regulatory policies. Thus, potential wetland impacts
incurred by the proposed transmission line project may be subject to USACE regulation.

Certain construction activities that potentially impact waters and wetlands may be authorized by one of
the USACE’s Nationwide General Permits (NWP). Permits that may apply to placement of support
structures and associated activities are NWP numbers 25 and 12. NWP 25 authorizes the discharge of
concrete, sand, rock, etc., into tightly sealed forms or cells where the material is used as a structural
member for standard pile-supported structures (i.e., linear projects, not buildings or other structures).
NWP 12 authorizes discharges associated with the construction of utility lines and substations within
waters of the U.S. and additional activities affecting waters of the U.S. such as those associated with the
construction and maintenance of utility line substations; foundations for overhead utility line towers,
poles, and anchors; and access roads for the construction and maintenance of utility lines.

Under Section 10 of the Rivers and Harbors Act of 1899, the USACE is directed by Congress to regulate
all work and structures in, or affecting the course, condition, or capacity of, navigable waters of the U.S.
According to the Tulsa District, there are no features within the study area that would require permitting
under Section 10 of the Rivers and Harbors Act.

1.3.3 Texas Commission on Environmental Quality

If this project requires more than one acre of clearing, the Texas Commission on Environmental Quality
(TCEQ) would require implementation of a Storm Water Pollution Prevention Plan (SWPPP). SPS will
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submit a Notice of Intent (NOI) with the TCEQ prior to clearing and construction if it is determined that
more than one acre will be cleared.

1.34 Federal Aviation Administration

If a permit is required, SPS will file a “Notice of Proposed Construction or Alteration” (Form 7460-1)
with the Federal Aviation Administration (FAA) if the alternative route certificated by the PUC is located
in the vicinity of an airport.

1.35 Texas Historical Commission

SPS will obtain clearance from the Texas Historical Commission (THC) with regard to requirements
concerning historic and prehistoric cultural resources, prior to construction.

1.3.6  Texas Department of Transportation

Permits will be obtained from the TXDOT and the Oklahoma Department of Transportation (ODOT) for
any crossing of a state-maintained roadway and railroad crossings, if necessary. There are no railroads on
this project; therefore, no permits will be required. The railroad was abandoned many years ago and
right-of-way (ROW) sold to individuals.




2.0 SELECTION AND EVALUATION OF ALTERNATIVE
TRANSMISSION LINE ROUTES

2.1 OBJECTIVE OF STUDY

The objective of this study was to select and evaluate several alternative transmission line routes and
ultimately recommend one preferred route, along with several alternate routes, for the proposed 230-kV
transmission line that are feasible from economic, engineering, and environmental standpoints. SPS and
PBS&J utilized a comprehensive transmission line routing and evaluation methodology to delineate and
evaluate alternative transmission line routes. Methods used to locate and evaluate potential routes were
governed by SPS’s transmission line routing process and criteria, and the Texas Public Utilities Code.
The following sections provide a description of the process used in the selection and evaluation of
alternative transmission line routes.

2.2 DATA COLLECTION

Data used by PBS&J in the delineation and evaluation of alternative routes were drawn from a variety of
sources, including published literature (e.g., documents, reports, maps, aerial photography, etc.) and
information from local, state and federal agencies. Aerial photography acquired from the National
Agriculture Imagery Program (NAIP) dated 2008, U.S. Geological Survey (USGS) topographic
quadrangles (1:24,000 and 1:100,000), TXDOT County Road Maps, and ground reconnaissance surveys
were used throughout the selection and evaluation of alternative routes. Ground reconnaissance of the
study area and computer-based evaluation of digital aerial imagery were utilized for both refinement and
evaluation of alternative routes. The data collection effort, although concentrated in the early stages of the
project, was an ongoing process that continued up to the point of final route selections.

2.3 DELINEATION OF ALTERNATIVE ROUTES
2.3.1 Study Area Delineation

The first step in the selection of alternative routes was to select a study area. This area needed to
encompass both project termination points (the existing Hitchland Substation and the proposed Ochiltree
County Substation) and include a large enough area within which an adequate number of alternative
routes could be located. The study area, as shown on Figure 2-1, is roughly a rectangular area
encompassing the existing Hitchland Substation to the west and the proposed Ochiltree County Substation
to the east. The study area is approximately 36 miles west to east and 18.5 miles north to south.
Altogether, this study area covers approximately 666 square miles in Hansford and Ochiltree Counties,
Texas and Beaver and Texas Counties, Oklahoma.
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2.3.2  Constraints Mapping

Since numerous potential routes could be drawn to connect the existing Hitchland Substation and the
proposed Ochiltree County Substation, a constraints mapping process was used in selecting/refining
possible alternative routes. The geographic locations of environmentally sensitive or otherwise restrictive
areas within the study area were located and considered during transmission line route delineation. These
constraints were mapped on a topographic base map, which was created using USGS 1:100,000
topographic quadrangles (Figure 2-2). The overall impact of each alternative route presented in this report
has thereby been significantly reduced by avoiding, to the greatest extent possible, such constraints as
individual residences, rural subdivisions, community facilities, airstrips, irrigation systems, cemeteries,
historic sites, archeological sites, wetlands, parks, churches, schools, and endangered or threatened
species habitat, and by utilizing or paralleling existing compatible ROW and property lines, and
roadways, where possible.

2.3.3  Preliminary Alternative Routes

Utilizing the information described above, Manning Land, LLC, a land and siting contractor to SPS,
identified numerous preliminary routes, which were presented to SPS for review and comment. The
project team made modifications to the preliminary routes based upon the results of the field evaluation
and review of high-resolution aerial photography. These preliminary routes, which are shown on Figure
2-3, were presented to the public at an open-house meeting held in Perryton, Texas on May 20, 2009.

Manning Land, LLC and SPS performed additional reviews to look at areas of concern discussed at the
public meetings, met with individual landowners, evaluated the public comments, and considered
revisions to the preliminary routes. In response to public and landowner concerns, some new links were
added for consideration.

The additional routes were presented at a public open-house meeting held in Perryton, Texas on March
30, 2010.

The project team, utilizing this input, made final revisions to the preliminary routes and identified the
primary alternative routes to be evaluated by PBS&J in this document.

Generally, the changes that were made to the preliminary routes after the public meetings were made for
the following reasons:

e To improve the paralleling of apparent property lines,
e To improve the paralleling of compatible ROW, and

e To increase the number of possible alternative routes.
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2.3.4  Primary Alternative Routes

Ultimately, five primary alternative routes were selected that were then specifically studied and evaluated
by PBS&J. The results of PBS&J’s efforts are presented in this EA in Sections 4.0 and 6.0. The primary
alternative routes are shown on Figure 6-1. The primary routes constitute, for the purposes of this
analysis, the only alternative routes addressed in this report. Table 2-1 presents the composition of these
routes by link as well as their approximate length in miles.

Table 2-1

Primary Alternative Route Composition and Length
Hitchland Substation to Ochiltree County Substation Project

Route Number Links Length (miles)
1 A-E-U-V-W-M-O-P-R 38
2 A-E-U-H-M-0-Q 38
3 A-E-F-G-T-Y-X-O-P-R 38
4 A-E-F-G-T-Y-Z-Q 40
5 A-B-C-G-J-L-N-Y-Z-Q 50

Note: For primary route locations, see Figure 6-1

Each of the alternative routes were examined in detail during May and June 2010 field visits conducted
by PBS&J. In evaluating the alternative routes, 34 environmental criteria were considered. The goal of
this evaluation was to select a preferred and several alternative transmission line routes between the
existing Hitchland Substation and the proposed Ochiltree County Substation. PBS&J’s recommendations
are discussed in Section 6.1. The analysis of each route involved inventorying and tabulating the number
or quantity of each environmental criterion located along the centerline of each route (e.g., number of
habitable structures, the length across pastureland/cropland, etc.). The number or amount of each factor
was determined by reviewing various maps and recent color aerial photography, and by field verification,
where possible. The environmental advantages and disadvantages of each alternative were then evaluated.
Potential environmental impacts of the primary alternative routes are addressed in Section 4.0 of this
document. After PBS&J made its preferred and alternative route recommendations, SPS completed
further evaluations in which PBS&J’s environmental evaluations were considered in conjunction with
SPS’s criteria associated with constructability, maintenance, and operation. SPS’s evaluation, and its
selection of preferred and alternative routes, is located in Section 6.2 of this document.
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3.0 EXISTING ENVIRONMENT

3.1 PHYSIOGRAPHY AND GEOLOGY
3.1.1 Physiography

As shown on Figure 3-1, the study area is in the High Plains physiographic region (Bureau of Economic
Geology [BEG], 1996). The High Plains form a nearly flat plateau with average elevations of
approximately 3,000 feet (ft) above mean sea level. Gravel deposits and stream-lain sands, which contain
the Ogallala Aquifer, underlie the plains. Windblown sands and silts form thick, rich soils and caliches
locally. Numerous playa lakes are scattered throughout the treeless plains. The Caprock Escarpment, a
westward-retreating escarpment capped by a hard caliche, borders this region to the east.

Headwaters of major rivers deeply notch the caprock, as exemplified in Palo Duro Canyon. The local
drainage is dominated by widespread small, intermittent streams. The Canadian River bisects the region
and separates the Central High Plains from the Southern High Plains. The Pecos River drainage erodes
the west-facing escarpment of the Southern High Plains, which terminates against the Edwards Plateau to
the south.

3.1.2 Geology

Quaternary rock formations within the study area include windblown sand, alluvium, fluviatile terrace
deposits, quaternary deposits undivided, and playa deposits associated with the Canadian River and its
larger tributaries. Alluvium includes recent floodplain deposits consisting of clay, silt, sand, and gravel
(BEG, 1970). Mapped deposits of alluvium occur along Hackberry Creek, Cottonwood Creek, Chiquita
Creek, Palo Duro Creek, Coldwater Creek, Frisco Creek, and Horse Creek. Fluviatile terrace deposits
include terraces along streams (i.e., low terrace deposits) and high gravel deposits. These terrace deposits
generally occur above the floodplain and consist of varying amounts of gravel, sand, silt, clay, and
organic material, with gravel more prominent on the older, higher terraces (BEG, 1970). Low terrace
deposits occur along the major streams within the study area, while high gravel deposits occur at slightly
higher elevations.

There is one tertiary formation in the study area: the Ogallala Formation, which overlies Permian,
Triassic, Jurassic, and Cretaceous strata. This formation consists primarily of coarse-grained sand and
gravel in the lower part grading upward into fine clay, silt, and sand (BEG, 1970).

Permian formations include the Cloud Chief Formation. This formation is a conglomerate of sand,
sandstone, gypsum, dolomite and shale. The Cloud Chief Formation is dolomite with sandstone mixed
throughout (BEG, 1970).
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3.1.3 Minerals and Energy Resources

Major mineral resources located within the study area include sand and gravel, limestone, gypsum, salt,
clays, iodine, coal, and petroleum (crude oil and natural gas) (BEG, 1970). These deposits are widely
scattered widespread throughout the study area.

Energy resources occurring include petroleum and natural gas (BEG, 1996). Small pockets of petroleum
and natural gas producing horizons are scattered throughout the study area. According to the Railroad
Commission of Texas (RRC) and the Oklahoma Corporation Commission (OCC), there are also
numerous oil and/or gas wells throughout the study area (RRC, 2003 and OCC, 2010).

3.2 SOILS
3.21 Soil Associations

Soil associations for the study area are described in the U.S. Department of Agriculture (USDA) Soil
Conservation Service (SCS) [now the Natural Resources Conservation Service (NRCS)] Soil Survey for
Hansford County, Texas (1960), Soil Survey for Ochiltree County, Texas (1973), Soil Survey for Beaver
County, Oklahoma (1962), and Soil Survey for Texas County, Oklahoma (1961). A soil association is a
landscape that has a distinctive proportional pattern of soils and it normally consists of one or more major
soil and at least one minor soil.

Soil associations found within the study area include the following: Berda-Veal, Mobeetie-Veal-Potter,
and Potter-Mobeetie associations. The Berda-Veal association consists of nearly level, calcareous loamy
soils that are well drained. This association occupies valley sides, scarps, and knolls. The Mobeetie-Veal-
Potter association consists of nearly level to sloping, calcareous, loamy soils. This soil association
occupies soils along the high plains breaks and on drainage ways. The Potter-Mobeetie soil association
occurs mainly along the southern high plains breaks and small drainage areas of western Texas and
eastern New Mexico. This association generally occupies strongly sloping to steep hillslopes and near
vertical scarp slopes.

3.2.2 Prime Farmland

Prime farmland is defined by the Secretary of Agriculture in 7 Code of Federal Regulations (CFR) Part
657 (Federal Register, Vol. 43, No. 21) as land that has the best combination of physical and chemical
characteristics for producing food, feed, forage, fiber or oilseed and is also available for these uses (i.e.,
the land could be used as cropland, pastureland, rangeland, forest land, but not land which is developed or
under water). It has the soil quality, growing season, and moisture supply needed to economically sustain
high yields of crops when treated and managed properly (NRCS, 1978). Some soils are considered prime
farmland in their native state and others are considered prime farmland only if they are irrigated well
enough to grow the main crops in the area.
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Prime farmland soils account for approximately 52% of the soils within the overall study area. In
Hansford County, prime farmland soils account for approximately 45% of the total study area (NRCS,
2010). In Ochiltree County, prime farmland soils make up approximately 75% of the total study area
(NRCS, 2010). In Texas County, prime farmland soils comprise approximately 24% of the total study
area (NRCS, 2010). In Beaver County, prime farmland soils make up approximately 74% of the total
study area (NRCS, 2010).

According to the NRCS (2010), prime farmland soils occurring in the study area include: Gruver clay
loam, zero to one percent slopes; Ulysses clay loam, zero to one percent slopes; Bippus clay loam, one to
three percent slopes; Ulysses clay loam, one to three percent slopes; Lofton clay loam, zero to one percent
slopes; Sherm clay loam, zero to one percent slopes; Darrouzett clay loam, zero to one percent slopes;
Sherm clay loam, one to three percent slopes; Darrouzett clay loam, one to three percent slopes;
Lazbundie clay; Manzano clay loam, one to three percent slopes; Manzano clay loam, three to five
percent slopes; Darrouzett clay loam, three to five percent slopes; Sherm silty clay loam, zero to one
percent slopes; Sherm silty clay loam, one to three percent slopes; Alibates loam, one to three percent
slopes; Ulysses-Darrouzett complex, zero to three percent slopes; Ulysses silt loam, one to three percent
slopes; Ulysses silt loam, three to five percent slopes; Pullman clay loam, zero to one percent slopes; and
Carey silt loam, one to three percent slopes.

33 WATER RESOURCES
3.31 Surface Water

The study area is located within the Canadian River Basin in Texas and the Arkansas River Basin in
Oklahoma.

The Canadian River Basin extends from its headwaters in northeastern New Mexico, through the Texas
Panhandle, and into Oklahoma where it merges with the Arkansas River in eastern Oklahoma. It is the
northernmost river basin in Texas, and is bound by the Red River Basin to the south. Major reservoirs
within the Canadian River Basin include Lake Meredith (approximately 779,556 acre-feet [ac-ft]), Palo
Duro Reservoir (approximately 60,897 ac-ft), and Lake Rita Blanca (approximately 12,100 ac-ft). The
Canadian River is 213 miles long with a total drainage area of 12,865 square miles. Limited surface water
supplies, often depleted by drought, remain an issue in the basin. Historically, groundwater supplies have
provided the majority of water used in the basin, yet these groundwater supplies are experiencing long-
term decline (Texas Water Development Board [TWDB], 2007).

The Arkansas River Basin is the northernmost river basin in Oklahoma, with the Red River Basin to the
south. The Arkansas River Basin encompasses Texas and Beaver Counties at the headwaters of the North
Canadian River. Beaver River, a historical name for the North Canadian River, drains most of the
Oklahoma Panhandle and consists of several intermittent tributaries (Coldwater Creek, Hackberry Creek,
and Palo Duro Creek).
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Small, surface-water impoundments, which are apparently used for watering livestock, are located
throughout the study area. Named impoundments include Truax Lake, Peckenpaugh Lake, Miller’s Lake
and Palo Duro Reservoir. The most noteworthy creeks and streams include Palo Duro Creek, Hackberry
Creek, Horse Creek, Cottonwood Creek, and Chiquita Creek. The remaining creeks and streams are
smaller tributaries of Palo Duro Creek, Hackberry Creek and Chiquita Creek (TWDB, 2007).

According to the Texas 2008 CWA Section 303(d) List and Texas Water Quality Inventory, the Palo
Duro Reservoir in Hansford County is listed as impaired due to depressed dissolved oxygen (TCEQ,
2008). According to the Oklahoma 2008 CWA Section 303(d) List, Beaver River (North Canadian River)
is listed as impaired due to enterococcus, total dissolved solids, and high levels of chloride (Oklahoma
Department of Environmental Quality [ODEQ], 2008).

3.3.2 Groundwater

The study area crosses the Ogallala Aquifer in parts of Hansford and Ochiltree Counties in Texas and
Beaver and Texas Counties in Oklahoma.

The Ogallala Aquifer is the largest aquifer in the United States and is a major aquifer of Texas and
Oklahoma, underlying much of the High Plains region. It consists of sand, gravel, clay, and silt and has a
maximum thickness of 800 ft. It covers more than 36,497 square miles of the Texas Panhandle, providing
water to all or parts of 47 counties. The aquifer covers approximately 3,750 square miles of the Oklahoma
Panhandle, providing water to all three counties. This aquifer extends through eight states including South
Dakota, Wyoming, Nebraska, Colorado, Kansas, Oklahoma, New Mexico, and Texas. The Texas High
Plains is the southernmost extension of this major water-bearing unit (USGS, 1996).

3.3.3 Floodplains

The Federal Emergency Management Agency (FEMA) designated 100-year floodplain data is unmapped
for Hansford and Ochiltree Counties in Texas and Beaver and Texas Counties in Oklahoma.

3.4 VEGETATION
3.41 Regional Vegetation

As shown on Figure 3-2, the study area falls within the High Plains Vegetational Area of Texas as
delineated by Hatch et al. (1990) and the Shortgrass High Plains Area of Oklahoma as delineated by Duck
and Fletcher (1945). The High Plains Vegetational Area is higher and drier than the Central Great Plains
to the east, and in contrast to the irregular, mostly grassland or grazing land of the Northwestern Great
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Plains to the north. Much of the High Plains is characterized by smooth to slightly irregular plains with a
high percentage of cropland. Grama-buffalograss is the natural vegetation in this region compared to
mostly wheatgrass-needlegrass to the north, Trans-Pecos shrub savanna to the south, and taller grasses to
the east (Hatch et al, 1990). The northern boundary of this ecological region is also the approximate
northern limit of winter wheat and sorghum and the southern limit of spring wheat.

Within the High Plains, the study area is located within the Rolling Sand Plains and the
Canadian/Cimarron High Plains. The Rolling Sand Plains expand northward from the lip of the Canadian
River trough, and they are topographically expressed as flat sandy plains or rolling dunes. In northern
Texas, the vegetative cover of the Rolling Sand Plains is transitional between the shinnery sands to the
south and the sandsage prairies of Oklahoma and Kansas (Hatch et al, 1990). Havard shin oak (Quercus
havardii) and sand sagebrush (Artemisia filifolia) perform an important function of stabilizing sandy areas
subject to wind erosion. The sandsage association includes grasses such as big sandreed (Calamovilfa
gigantea), little bluestem (Schizachyrium scoparium), sand dropseed (Sporobolus cryptandrus), and sand
bluestem (Andropogon hallii) (Hatch et al, 1990).

The Canadian/Cimarron High Plains ecoregion includes that portion of the Llano Estacado that lies north
of the Canadian River in the Texas Panhandle. Winters are more severe than on the southern extent of the
Llano Estacado. The increased snow accumulation delays summer drought conditions because the
snowmelt saturates the ground in the spring season. Although the topography is similarly flat as the rest
of the Llano Estacado, the northern portion has fewer playas, and it is more deeply dissected by stream
channels. There is also more grazing land; the rougher terrain near the stream incisions tends to be grazed
rather than tilled. In cultivated areas, corn, winter wheat, and grain sorghum are the principal crops (Hatch
et al, 1990).

The Shortgrass High Plains Vegetational Area of Oklahoma is a small part of a vast extent of similar
grasslands reaching between the tallgrass prairie and the Rocky Mountains from Central Texas, north into
Canada. The Shortgrass High Plains is found mainly in the three panhandle counties and encompasses
approximately 1,127 square miles. The area is extensive plains with gently sloping, smooth lying surface
interrupted by breaks on the larger stream borders. Natural depressions known as sinks or playa lakes are
scattered over heavier soils. Topographically, these high plains are in a stage of extreme youth and
drainage channels have not developed. Climatically, this region is characterized by limited precipitation
of irregular seasonal distribution, a high rate of evaporation, low relative humidity, and a high average
wind velocity. Approximately 50 percent of the Shortgrass High Plains is under cultivation. Grama-
buffalograss is the main vegetational component of this region.

3.4.2 Vegetation Community Types in the Study Area

Vegetation community types occurring in the study area include riparian woodland, pastureland
(including cropland), rangeland, hydric and aquatic habitats and emergent wetlands. The pastureland and
rangeland community types comprise a large majority of the area. The pastureland community is often
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intermixed with upland brushland and is generally used for grazing of livestock. The cropland community
is a relatively small component due to the fact that much of the study area is not tillable. The rangeland
community makes up the majority of the study area and is generally unimproved land dominated by
grasses, forbs and shrubs. Riparian woodlands are limited to areas adjacent to major drainages within the
northern portion of the study area. The majority of hydric and aquatic habitats and emergent wetlands are
playa lakes.

34.2.1 Terrestrial

The community types that occur within the study area, as described by McMahan et al. (1984), are Blue
Grama-Buffalograss Grassland, Mesquite Shrub/Grassland, Sandsage-Havard Shin Oak Brush, and crops.
The Blue Grama-Buffalograss Grassland community type makes up the majority of the grassland areas
found within the study area. These communities consist of sideoats grama (Bouteloua curtipendula), hairy
grama (Bouteloua hirsuta), sand dropseed, grassland pricklypear (Opuntia spp.), narrowleaf yucca (Yucca
angustissima), western ragweed (Ambrosia psilostachya), broom snakeweed (Gutierrezia sarothrae),
zinnia (Zinnia spp.), rushpea (Hoffmannseggia glauca), scurfpea (Psoralidium tenuiflora), catclaw
sensitive briar (Schrankia nuttalli), wild buckwheat (Polygonum convolvulus), and woollywhite
(Hymenopappus artemisiifolius).

The Mesquite Shrub/Grassland is located primarily in the High Plains, Rolling Plains, and northwestern
Edwards Plateau Vegetational Areas. These communities consist of narrow-leaf yucca, tasajillo
(Cylindropuntia leptocaulis), juniper (Juniperus spp.), grassland pricklypear, blue grama (Bouteloua
gracilis), hairy grama, purple three-awn (Aristida purpurea), buffalograss (Buchloe dactyloides), little
bluestem, western wheatgrass (Pascopyrum smithii), Indiangrass (Sorghastrum nutans), switchgrass
(Panicum virgatum), James rushpea (Hoffmanseggia jamesii), scurfpea, plains beebalm (Monarda spp.),
scarlet gaura (Gaura coccinea), yellow evening primrose (Oenothera flava), sandsage, and wild
buckwheat.

The Sandsage-Havard Shin Oak Brush contains most of the brushland located within the study area. This
community consists of skunkbush sumac (Rhus trilobata), Chickasaw plum (Prunus angustifolia),
Indiangrass, switchgrass, sand lovegrass (Eragrostis trichodes), big sandreed, sideoats grama, hairy
grama, sand dropseed, sand paspalum (Paspalum maritimum), scurfpea, slickseed bean (Strophostyles
leiosperma), wild blue indigo (Baptisia australis), wild buckwheat, and bush morningglory (Ipomoea
leptophylla).

The crops in this area consist of cultivated cover crops or row crops providing food and/or fiber for either
man or domestic animals. This type may also portray grassland associated with crop rotations.

Vegetation of the Shortgrass High Plains mainly consists of buffalograss, blue grama, little bluestem, wire
grass (Aristida sp.), and sideoats grama. Other plants, such as scurf pea, partridge pea (Chamaecrista
fasiculata), blazing star (Liatris sp.), day flower (Commelina erecta), bush morningglory, and gumweed
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(Grindelia squarrosa) appear on more shallow soils. In the playas, smartweed (Polygonum spp.),
ironweed (Vernonia sp.), door weed (Polygonum aviculare) and snow-on-the-mountain (Euphorbia
marginata) are found. Cultivated fields support Russian thistle (Salsola kali), sunflower (Helianthus
spp.), cockleburr (Xanthum strumarium), lambs quarter (Chenopodium album), bindweed (Convolvulus
arvensis), ragweed (Artemisia spp.), and grassbur (Cenchrus carolianus). Cholla (Opuntia imbricata),
and prickly pear cacti have appeared as a result of close grazing on some pastureland.

3.4.2.2 Aquatic/Hydric

Aguatic habitats within the study area include streams such as Frisco Creek, Coldwater creek, Dry Creek,
Peacher Creek, Palo Duro Creek, Hackberry Creek, Horse Creek, Chiquita Creek, Cottonwood Creek, and
their associated tributaries. Lakes within the study area include Truax Lake, Peckenpaugh Lake, Miller’s
Lake, and Palo Duro Reservoir along with many unnamed playa lakes. Plant species common to this
habitat type include smartweeds, spikerushes (Eleocharis spp.), sedges (Carex spp.), and flatsedges
(Cyperus spp.). Additional species covering portions of the water’s surface typically include pondweed
(Potamogeton spp.) and duckweed (Lemna spp.).

The hydric habitats are primarily located within the floodplains and are generally associated with streams,
creeks, impoundments, and low topographic areas. Wetter portions that could be classified as hydric
habitat undergo seasonal inundation and/or maintain saturated soils. Emergent wetlands are typically
found as narrow bands along the edges of ponds and streams and support such species as rushes (Juncus
spp.), sedges, flatsedges, smartweeds, bushy bluestem (Andropogon glomeratus), and cocklebur.

National Wetlands Inventory (NWI) mapping on 1:24,000 topographic quadrangles prepared by the U.S.
Fish and Wildlife Service (FWS) indicate potential wetlands scattered throughout the study area. These
areas may be defined as jurisdictional wetlands by the USACE. If these areas meet the criteria necessary
to define them as jurisdictional wetlands, pursuant to Section 404 of the CWA, certain activities (e.g.,
placement of fill) within these habitats are subject to regulation.

3.4.2.3 Commercially or Recreationally Important Plant Species

Commercially important species are defined as those that are (a) commercially or recreationally valuable;
(b) endangered or threatened; (c) affect the well-being of some important species within criterion (a) or
(b); and (d) are critical to the structure and function of the ecological system or are biological indicators.

Commercially important species within the study area include hay crops, row crops, and pastureland.
Pastureland and cropland are limited to the northwestern portion of the study area. Row crops cultivated,
to a limited extent, include wheat, corn, oats, cotton, and sorghum.
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3.4.3 Endangered and Threatened Plant Species

An endangered species is one that is in danger of extinction throughout all or a significant portion of its
range, while a threatened species is one likely to become endangered within the foreseeable future
throughout all or a significant portion of its range. Proposed species are those that have been formally
submitted for official listing as endangered or threatened, but have yet to be so designated. In addition, the
FWS has identified species that are candidates for listing as a result of identified threats to their continued
existence. Candidates are those species for which the FWS has on file sufficient information on biological
vulnerability and threat(s) to support their being listed as either endangered or threatened, and are likely
to be proposed for listing in the foreseeable future.

The Endangered Species Act (ESA) also provides for the conservation of “critical habitat,” the areas of
land, water, and air space that an endangered species needs for survival. These areas include sites with
food and water, breeding areas, cover or shelter sites, and sufficient habitat to provide for normal
population growth and behavior. One of the primary threats to endangered and threatened species is the
destruction or modification of essential habitat areas by uncontrolled land and water development. There
are no areas of critical habitat designated within the study area.

Information was received from the Texas Parks and Wildlife Department (TPWD) Natural Diversity
Database (NDD), the Oklahoma Department of Wildlife Conservation (ODWC), and the Oklahoma
Biological Survey (OBS) concerning the occurrence and location of state and federally listed plant species
in the study area. There are no known locations of threatened or endangered plant species occurring
within the study area (TPWD, 2010, ODWC, 2010a, and OBS, 2010).

3.4.4 Waters of the U.S., Including Wetlands

The USACE regulates waters of the U.S., including wetlands, under Section 404 of the CWA. Waters of
the U.S. include, but are not limited to, territorial seas, lakes, rivers, streams, oceans, bays, ponds, and
other special aquatic features, including wetlands. The USACE uses the regulatory term “ordinary high
water mark” in describing the jurisdictional portion of a stream. This term refers to the established line on
the bank or shore indicated by the fluctuation of water (an average width is determined).

The USACE defines wetlands in a broad sense as transitional areas (ecotones) between terrestrial and
aquatic systems where the water table is usually at or near the ground surface, or where shallow water
covers the land (Cowardin et al., 1979). Wetlands generally include bogs, seeps, marshes, swamps,
forested bottomland wetlands, and other similar areas (USACE, 1987). Construction activities resulting in
the placement of fill materials within waters of the U.S. are subject to the regulations and restrictions
outlined in Section 404 of the CWA and may require coordination with the USACE to ensure compliance.

The study area is known for its isolated wetlands and stock tanks that have no connection to streams or
ponds. Most of the wetlands are playa lakes and are not jurisdictional under the CWA unless hydrologic
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connectivity is proven. NWI maps indicate that potential wetland communities are generally palustrine
and lacustrine communities, with many emergent wetlands scattered throughout the study area. According
to the NWI maps, the vast majority of forested, scrub-shrub and emergent wetlands are found adjacent to
Palo Duro Creek.

Streams and wetlands that are present within the selected alternative, and that meet certain criteria, are
subject to regulation by the USACE. If these areas meet the criteria necessary to define them as waters of
the U.S., or jurisdictional wetlands pursuant to Section 404 of the CWA, certain activities (e.g., placement
of fill) may require permitting if impacts are proposed.

3.5 WILDLIFE
3.5.1  Wildlife Habitat and Species

The study area lies within the Kansan Biotic Province (Figure 3-3), as described by Blair (1950). The
Kansan Biotic Province is divided into three well-marked biotic districts: Mixed-grass Plains district,
Mesquite Plains district, and Short-grass Plains district. At least 59 species of mammals are known to
inhabit in the Kansan Province in recent times, in addition to 31 snake species, 14 lizards, 1 land turtle, 14
anurans (frogs and toads), and 1 urodele (salamanders and newts) (Blair, 1950). There are five species of
mammals which are restricted to this province. These species include swift fox (Vulpes velox), pocket
gopher (Geomys lutescens), plains pocket mouse (Perognathus flavescens), Texas kangaroo rat
(Dipodomys elator), and Palo Duro mouse (Peromyscus comanche). Of all the species only one shake, the
Brazos water snake (Natrix harteri) with a restricted range in the Mesquite Plains district, is limited to the
Kansan Province.

3.5.2 Amphibians and Reptiles

Urodele fauna likely to occur in the study area include the barred tiger salamander (Ambystoma tigrinum
mavortium), which is restricted to moist bottomland or hydric habitats (Garrett and Barker, 1987; Dixon,
2000; Sievert and Sievert, 1993).

Anuran species (frogs and toads) found in the region include the plains spadefoot (Spea bombifrons), New
Mexico spadefoot (Spea multiplicata), great plains toad (Bufo cognatus), Woodhouse’s toad (Bufo
woodhousii), western green toad (Bufo debilis), red-spotted toad (Bufo punctatus), plains leopard frog
(Rana blairi), bullfrog (Rana catesbeiana), and couch’s spadefoot toad (Scaphiopus couchii). No
treefrogs are found within the study area (Garrett and Barker, 1987; Dixon, 2000; Sievert and Sievert,
1993).

Common reptiles expected to occur in the study area include the ornate box turtle (Terrapeneornata
ornata), red-eared slider (Trachemys scripta elegans), yellow mud turtle (Kinosternon flavescens
flavescens), common snapping turtle (Chelydra serpentina serpentina), and lizards such as the eastern
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collared lizard (Crotaphytus collaris collaris), northern earless lizard (Holbrookia maculate maculate),
Texas horned lizard (Phrynosoma cornutum), southern prairie lizard (Sceloporus undulates consobrinus),
great plains skink (Eumeces obsoletus), and prairie-lined racerunner (Cnemidophorus sexlineatus viridis).
Snakes in the area include the New Mexico blind snake (Leptotyphlops dulcis dissectus), Kansas glossy
snake (Arizona elegans elegans), ground snake (Sonora semiannulata), eastern yellow-bellied racer
(Coluber constrictor flaviventris), prairie ring-necked snake (Diadophis punctatus arnyi), plains hog-
nosed snake (Heterodon nasicus nasicus), Brazos water snake, central plains milk snake (Lampropeltis
triangulum gentilis), western coachwhip (Masticophis flagellum testaceus), bull snake (Pituophis
catenifer sayi), mountain patch-nosed snhake (Salvadora grahamiae grahamiae), plains black-headed
snake (Tantilla nigriceps nigriceps), blotched water snake (Nerodia erythrogaster transversa), Texas
night snake (Hypsiglena torquata jani), western hognose snake (Heterodon nasicus), Texas longnose
snake (Rhinocheilus lecontei tessellates), western garter snake (Thamnophis radix haydenii), checkered
garter snake (Thamnophis marcianus marcianus), New Mexico garter snake (Thamnophis sirtalis
dorsalis), prairie kingsnake (Lampropeltis calligaster calligaster), great plains rat snake (Elaphe guttata
emoryi), desert kingsnake (Lampropeltis getula splendida), and speckled kingsnake (Lampropeltis getula
holbrooki). Venomous species also occur in the region, including the western massasauga (Sistrurus
catenatus), western diamondback rattlesnake (Crotalus atrox), and the prairie rattlesnake (Crotalus viridis
viridis) (Garrett and Barker, 1987; Tennant, 1998; Dixon, 2000; Sievert and Sievert, 1993).

3.5.3 Birds

Numerous avian species are found within the study area. Year-round residents include the Eared Grebe
(Podiceps nigricollis), Great Blue Heron (Ardea herodias), Red-tailed Hawk (Buteo jamaicensis),
Northern Harrier (Circus cyaneus), American Kestrel (Falco sparverius), Ring-necked Pheasant
(Phasianus colchicus), Northern Bobwhite (Colinus virginianus), Scaled Quail (Callipepla squamata),
American coot (Fulica americana), Killdeer (Charadrius vociferus), Mourning Dove (Zenaida
macroura), Greater Road-runner (Geococcyx californianus), Burrowing Owl (Athene cunicularia), Great
Horned Owl (Bubo virginianus), Belted Kingfisher (Ceryle alcyon), Northern Flicker (Colaptes auratus),
Ladder-backed Woodpecker (Picoides scalaris), Loggerhead Shrike (Lanius ludovicianus), Blue Jay
(Cyanocitta cristata), Chihuahuan Raven (Corvus cryptoleucus), Horned Lark (Eremophila alpestris),
Carolina Chickadee (Parus carolinensis), Blue-gray Gnat-catcher (Polioptila caerulae), American Robin
(Turdus migratorius), Cedar Waxwing (Bombycilla cedrorum), Common Yellowthroat (Geothlypis
trichas), Rock Wren (Salpinctes obsoletus), Bewick’s Wren (Thryomanes bewickii), Vesper Sparrow
(Pooecetes gramineus), Lark Sparrow (Chondestes grammacus), Song Sparrow (Melospiza melodia),
Lark Bunting (Calamospiza melanocorys), House Finch (Carpodacus mexicanus), American Goldfinch
(Carduelis tristis), Northern Mockingbird (Mimus polyglottos), European Starling (Sturnus vulgaris),
Northern Cardinal (Cardinalis cardinalis), Red-winged Blackbird (Agelaius phoeniceus), Eastern
Meadowlark (Sturnella magna), Western Meadowlark (Sturnella neglecta), Yellow-headed Blackbird
(Xanthocephalus xanthocephalus), Common Grackle (Quiscalus quiscala), Brown-headed Cowbird
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(Molothrus ater), and House Sparrow (Passer domesticus) (Oklahoma Bird Records Committee [OBRC],
2006; Rappole, 1995).

Many species of birds migrate through the study area in the spring and fall, including such winter
residents as the Black-crowned Night-heron (Nycticorax nycticorax), Green-winged Teal (Anas crecca),
Mallard (Anas platyrhychos), Northern Pintail (Anas acuta), Blue-winged Teal (Anas discors), Cinnamon
Teal (Anas cyanoptera), Northern Shoveler (Anas clypeata), Gadwall (Anas stepera) American wigeon
(Anas americana), Redhead (Aythya americana), Lesser Scaup (Aythya affinis), Bufflehead (Buephala
albeola), Ruddy Duck (Oxyura jamaicensis), Mississippi Kite (Ictinia mississippiensis), sandhill crane
(Grus canadensis), Grerater Yellowlegs (Tringa melanoleuca), Lesser Yellowleg (Tringa flavipes),
Common Snipe (Gallinago gallinago), Wilson’s Phalarope (Phalaropus tricolor), Rock Dove (Culumba
livia), Northern Rough Winged Swallow (Stelgidopteryx serripennis), Bank Swallow (Riparia riparia),
Cliff Swallow (Petrochelidon pyrrhonota), Wilson’s Warbler (Wilsonia pusilla), Rufous-sided Towhee
(Pipilo erthrophthalmus), Scissor-tailed Flycatcher (Tyrannus forficatus), Northern Shrike (Lanius
excubitor), Common Raven (Corvus corax), Ruby-crowned Kinglet (Regulus calendula), Swainson’s
Thrush (Catharus ustulatus), Hermit Thrush (Catharus guttatus), Yellow-rumped Warbler (Dendroica
coronata), American Tree Sparrow (Spizella arborea), Clay-colored Sparrow (Spizella pallida), White-
crowned Sparrow (Zonotrichia leucophrys), Grasshopper Sparrow (Ammodramus savannarum), White-
throated Sparrow (Zonotrichia albicollis), Lincoln’s Sparrow (Melospiza lincolnii), McCown’s Longspur
(Calcarius mccownii), Lapland Longspur (Calcarius lapponicus), and Dark-eyed Junco (Junco hyemalis).

Migrant species expected to reside in the study area during the summer months include Canvasback
(Aythya valisineria), Ring-necked Duck (Aythya collaris), Common Merganser (Mergus merganser),
Turkey Vulture (Cathartes aura), Swainson’s Hawk (Buteo swainsoni), Spotted Sandpiper (Actitis
macularia), Yelllow-billed Cuckoo (Coccyzus americanus), Common Nighthawk (Chordeiles minor),
Wilson’s Yellowthroat (Geothlypis trichas), American Bittern (Botaurus lentiginosus), Green Heron
(Butorides virescens), Chimney Swift (Chaetura pelagica), Barn Swallow (Hirundo rustica), Cassin’s
Sparrow (Aimophila cassinii), Blue Grosbeak (Guiraca caerulea), Western Kingbird (Tyrannus
verticalis), Painted Bunting (Passerina ciris), Dickcissel (Spiza americana), Western Tanager (Piranga
ludoviciana), Yellow Warbler (Dendroica petechia), Orchard Oriole (Icterus spurius), and Black-and-
White Warbler (Mniotilta varia). Numerous other migrating species, such as arctic Shorebirds wintering
on the Gulf coast, northern passerines wintering in Central and South America, raptors, and waterfowl,
pass through or over the study area during spring and fall migrations (OBRC, 2006; Texas Ornithological
Society [TOS], 1995; Seyffert, 2002).

354 Mammals

Common mammals of this region include the Virginia opossum (Didelphis virginiana), desert shrew
(Notiosorex crawfordi), least shrew (Cryptotis parva), eastern mole (Scalopus aquaticus), hoary bat
(Lasiurus cinereus), big brown bat (Eptesicus fuscus), silver-haired bat (Lasionycteris noctivagans),
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western pipistrelle (Pipistrellus hesperus), Townsend’s big-eared bat (Corynorhinus townsendii), Pallid
bat (Antrozous pallidus), Brazilian free-tailed bat (Tadarida brasiliensis), eastern red bat (Lasiurus
borealis), nine-banded armadillo (Dasypus novemcinctus), eastern cottontail (Sylvilagus floridanus),
desert cottontail (Sylvilagus audubonii), black-tailed jackrabbit (Lepus californicus), eastern fox squirrel
(Sciurus niger), spotted ground squirrel (Spermophilus spilosoma), thirteen-lined ground squirrel
(Spermophilus tridecemlineatus), black-tailed prairie dog (Cynomys ludovicianus), plains pocket gopher
(Geomys bursarius), yellow-faced pocket gopher (Cratogeomys castanops), plains pocket mouse, silky
pocket mouse (Perognathus flavus), hispid pocket mouse (Chaetodipus hispidus), Ord’s kangaroo rat
(Dipodomys ordii), beaver (Castor canadensis), western harvest mouse (Reithrodontomys megalotis),
plains harvest mouse (Reithrodontomys montanus), white-footed mouse (Peromyscus leucopus), deer
mouse (Peromyscus maniculatus), northern pygmy mouse (Baiomys taylori), northern grasshopper mouse
(Onychomys leucogaster), hispid cotton rat (Sigmodon hispidus), eastern white-throated woodrat
(Neotoma leucodon), southern plains woodrat (Neotoma micropus), porcupine (Erethizon dorsatum),
coyote (Canis latrans), Kit fox (Vulpes velox), gray fox (Urocyon cinereoargenteus), ringtail
(Bassariscus astutus), common raccoon (Procyon lotor), American badger (Taxidea taxus), striped skunk
(Mephitis mephitis), eastern spotted skunk (Spilogale putorius), mountain lion (Puma concolor), bobcat
(Lynx rufus), pronghorn (Antilocapra americana), mule deer (Odocoileus hemionus), and white-tailed
deer (Odocoileus virginianus) (Blair, 1939; Davis and Schmidly, 1994; Manning and Jones, 1998;
Schmidly, 2004).

3.5.5 Commercially or Recreationally Important Animal Species

As stated in Section 3.4.2.3, a species is considered commercially important if one or more of the
following criteria applies: (a) the species is recreationally or commercially valuable; (b) the species is
endangered or threatened; (c) the species affects the well-being of some important species within criterion
(@) or criterion (b); and (d) the species is critical to the structure and function of the ecological system or
is a biological indicator.

Wildlife resources within the study area provide human benefits as a result of both consumptive and
nonconsumptive uses. Nonconsumptive uses include activities such as observing and photographing
wildlife, bird watching, etc. These uses, although difficult to quantify, deserve consideration in the
evaluation of the wildlife resources of the study area. Consumptive uses of wildlife species, such as
hunting and trapping, are more easily quantifiable. Consumptive and nonconsumptive uses of wildlife are
often enjoyed simultaneously and are generally compatible. Many species occurring provide consumptive
uses, and all provide the potential for non-consumptive benefits.

The white-tailed deer is the most important big game mammal in Texas and Oklahoma. Deer require
woodlands containing good shrub layers that provide food and cover. Edge situations are often favored
for browsing. Although food habits vary regionally and seasonally, twigs of shrubs and trees, acorns, and
various forbs and grasses comprise most of a deer’s diet (Martin et al., 1951). The TPWD divides the
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counties of Texas into ecological areas for white-tailed deer management, with Hansford and Ochiltree
Counties falling within the Pecos and Staked Plains ecological zone. The Oklahoma counties of Texas
and Beaver fall in the High Plains and Southwestern Tablelands ecological regions (EPA, 2010). The
ODWC divides the State of Oklahoma into antlerless deer management zones for white-tailed deer
management. The study area is situated in Zone 1 (ODWC, 2010).

Other game species regularly hunted within this region are pheasant, northern bobwhite, scaled quail,
dove, rabbits, and numerous species of migratory waterfowl (ODWC, 2010d, Sullivan, 1997; Roberson,
1997; Peterson, M.J., 1998; Perez, 1998).

3.5.6 Endangered and Threatened Animal Species
3.5.6.1 Potential for Occurrence in Study Area

Table 3-1 lists those fish and wildlife species with a geographic range that includes the Texas and
Oklahoma counties in the study area and that are considered by FWS and/or TPWD and ODWC to be
endangered, threatened, candidate for listing, or rare. It should be noted that inclusion on the list does not
imply that a species is known to occur within the study area, but only acknowledges the potential for
occurrence. Only those species listed as endangered or threatened by FWS are afforded federal protection.
Sources reviewed to develop the list include FWS (2010), TPWD (2010, 2010a), and ODWC (2010).

Four species listed in Table 3-1 are considered by the FWS as endangered in the study area. These are the
Whooping Crane (Grus americana), Interior Least Tern (Sterna antillarum athalassos), black-footed
ferret (Mustela nigripes) and gray wolf (Canis lupus). The Interior Least Tern is only listed for Beaver
and Texas counties in Oklahoma. The FWS and ODWC consider the Arkansas River shiner (Notropis
girardi) as threatened for Beaver County, Oklahoma. The Arkansas darter (Etheostoma cragini) is a listed
candidate species for Beaver County. In addition, the FWS lists the Lesser Prairie Chicken
(Tympanuchus pallidicinctus) as a candidate for Beaver and Texas Counties. The Bald Eagle (Haliaeetus
leucocephalis) (recently delisted as endangered) is listed by FWS in Hansford and Ochiltree Counties
under the Migratory Bird Treaty Act (MBTA).

The Bald Eagle breeds along the Gulf Coast and on major inland lakes in Texas. Additional numbers of
migratory Bald Eagles winter in these habitats. This species is not expected to occur in the study area. It is
possible; however, that on occasion this species may fly over the study area during migration. The Bald
Eagle has been removed from the federal endangered and threatened species list. However, it will still
receive protection under provisions of the Bald and Golden Eagle Protection Act and the MBTA.

The study area lies within the migratory corridor of the Whooping Crane. Each fall, the entire population
from Wood Buffalo National Park in northern Canada migrates primarily to the Aransas National Wildlife
Refuge (NWR) and adjacent areas of the central Texas coast in Aransas, Calhoun, and Refugio Counties
to overwinter (FWS, 1995). During migration, these birds may stop at small stock ponds or other water
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Table 3-1

Endangered, Threatened, and Rare Wildlife of

Potential Occurrence in Hansford and Ochiltree Counties, Texas and Beaver and Texas Counties,

Oklahoma*
Status®
TPWD/  Known Occurrence
Common Name” Scientific Name? FWS  ODWC inthe Study Area
BIRDS
Whooping Crane Grus americana E E/E
American Peregrine Falcon Falco peregrinus anatum DL T/NL
Arctic Peregrine Falcon Falco peregrinus tundrius DL
Bald Eagle Haliaeetus leucocephalus DL T/NL
Mountain Plover Charadrius montanus NL R/ISC
Piping Plover Charadrius melodus T NL/T
Peregrine Falcon Falco peregrinus DL T/NL
Baird's Sparrow Ammodramus bairdii NL R/SC
Western Burrowing Owl Athene cunicularia hypugaea NL R/SC Y
Ferruginous Hawk Buteo regalis NL R/SC
Lesser Prairie Chicken Tympanuchus pallidicinctus C R/C
Prairie Falcon Falco mexicanus NL R/SC
Interior Least Tern Sterna antillarum athalassos E E/E
FISHES
Arkansas River shiner Notrpois girardi T TT
Arkansas darter Etheostoma cragini C NL/SC
Arkansas River peppered chub  Macrhybopsis tetranema NL R/SC
INSECTS
Bleached Skimmer Libellula composita
MAMMALS
Big free-tailed bat Nyctinomops macrotis NL R/NL
Black bear Ursus americanus T/SALNL  T/NL
Black-footed ferret’ Mustela nigripes E R/NL
Black-tailed prairie dog Cynomys ludovicianus NL R/SC
Gray wolf’ Canis lupus E E/NL
Pale Townsend's big-eared Corynorhinus townsendii NL R/SC
bat/Western big-eared bat pallescens
Plains spotted skunk Spilogale putorius interrupta NL R/NL
Prairie vole Microtus ochrogaster taylori NL R/NL Y
Swift fox Vulpes velox NL R/SC Y
Western small-footed bat Myotis ciliolabrum NL R/SC
REPTILES
Texas horned lizard Phrynosoma cornutum NL T/SC

According to FWS (2010), TPWD (2010), ODWC (2010)

“Nomenclature follows Crother et al (2000, 2001, 2003), Hatch et al. (1990), Hubbs et al. (1991), American Ornithologists’ Union
(AOU, 1998, 2000, 2002, 2003, 2004, 2005, 2006, 2007), and Manning and Jones (1998).

*FWS — U.S. Fish and Wildlife Service. TPWD — Texas Parks and Wildlife Department, ODWC — Oklahoma Department of Wildlife

Conservation.

E — Endangered; in danger of extinction; T — Threatened; severely depleted or impacted by man; DL — Formerly listed as threatened
or endangered, but due to significant population increases has officially been removed from threatened or endangered status.; SC-

Oklahoma species of concern; R — State-listed as rare, but with no regulatory listing status; NL — Not listed; C — Candidate Species;
T/SA — Threatened due to similarity of appearance.
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bodies occurring in pastureland and feed in cultivated fields such as sorghum or corn. The Whooping
Crane is a potential migrant in the study area.

The black-footed ferret’s ideal habitat is short-grass prairies. Historically, the black-footed ferret occurred
in the High Plains, Rolling Plains, and Trans-Pecos regions of North America. However, they have not
been seen in Texas since 1963. Black-footed ferrets are endangered because much of the short-grass
prairie habitat on which the ferrets depend has been plowed for crops.

The gray wolf was formerly known throughout the western two-thirds of the state. Gray wolves are found
in forests, brushlands, or grasslands where suitable cover and den sites are available (Davis and Schmidly
1994; TPWD 20010, 2010a). It has since been extirpated from Texas and is not likely to occur within the
study area.

Least Terns are small shorebirds that have been divided into three subspecies based on the location of
their breeding ranges: Eastern or Coastal Least Terns (Sterna antillarum antillarum), California Least
Terns (Sterna antillarum browni), and Interior Least Terns. Least terns are migratory, breeding along
inland river systems throughout the U.S. and wintering along the coasts of Central America. Preferred
nesting habitat includes bare or sparsely vegetated sand or dried mudflats along coasts or rivers
(Thompson et al., 1997). In Texas, the Interior Least Tern historically nested on sandbars of the Colorado
River, Red River, and Rio Grande River. In Oklahoma, the Interior Least Tern has been documented on
the Canadian River, Cimarron River, and Red River. Small remnant breeding populations persist at
isolated locations within the historic range. Important characteristics of breeding habitat include the
presence of bare to nearly bare ground and alluvial islands or sandbars. The availability of food (primarily
small fish), and the existence of favorable water levels encourages nesting success for the interior least
tern (FWS, 1995). The Least Tern winters along the entirety of the Texas coast and is considered
endangered by TPWD. The FWS has listed the Least Tern as endangered but any least tern within 50
miles of the Gulf Coast is generally considered to be the coastal subspecies, and thus is not protected by
the ESA of 1973. Potential habitat within the study area would be limited to the major tributaries of the
Canadian River.

The Arkansas River shiner is typically found in turbid waters of broad shallow channels with shifting silt
or sandy bottoms. Historically, the Arkansas River shiner inhabited the entire length of the Cimarron
River system, but due to impoundments throughout its drainage system, constant water flow cannot be
maintained. The Cimarron River drainage system is designated as critical habitat for the Arkansas River
shiner in Beaver County, Oklahoma. However, this drainage system is not within the study area.

While not listed by the FWS, six of the species in Table 3-1 are state-listed as threatened by TPWD. The
species that are state-listed as threatened are the Bald Eagle, American Peregrine Falcon, Peregrine
Falcon, Arkansas River shiner, black bear, and Texas horned lizard. Oklahoma state-listed threatened
species are identical to the FWS listed threatened species in the study area.
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The Peregrine Falcon is a known resident in the Chisos and Guadalupe Mountains (TOS, 1995) and is
listed by TPWD as threatened. The American Peregrine Falcon was federally delisted (64 Federal
Register 46542-58; August 25, 1999). This action releases the E/SA (endangered due to similarity of
appearance) designation for the American Peregrine Falcon and all free flying peregrine falcons within
the 48 conterminous states. TPWD still lists the Peregrine Falcon as threatened and describes nesting
habitat as tall cliff aeries. Although the study area lacks quality-nesting habitat, the Peregrine Falcon is a
potential migrant to the area.

The black bear is found throughout North America in habitats ranging from swamps to desert scrub
(TPWD, 2010). Breeding occurs in June and July and some biologists believe female black bears in
Texas hibernate, while males do not. Offspring are born in January or February, with females producing
two to three cubs per year (TPWD, 2010).

The Texas horned lizard was once common throughout Oklahoma and Texas and prefers open, flat terrain
with scattered vegetation. Over the past 20 years, it has almost vanished from the eastern half of Texas
and Oklahoma, but still maintains relatively stable numbers in West Texas (Price, 1990). The Texas
horned lizard has been documented in Beaver and Texas counties (ODWC, 2010b), but its occurrence in
the study area is unlikely.

3.5.6.2 Known Occurrences in Study Area

Information was received from the TPWD NDD and the ODWC OBS concerning the occurrence and
location of state and federally listed species in the study area (TPWD, 2010a and ODWC, 2010c). The
official state list of endangered and threatened animal species promulgated by the TPWD and the ODWC
includes the same species listed by the FWS as endangered or threatened. Species that have known
occurrences within the study area are the western burrowing owl, prairie vole, and the swift fox. These
three species are indicated by the letter “Y” in the last column in Table 3-1.

The western burrowing owl has a known occurrence in prairie dog towns in Texas and Beaver Counties.
The prairie vole has a known occurrence near a tributary of Palo Duro Creek in Hansford County, Texas.
The swift fox has known occurrences in Beaver and Texas Counties (Hoagland, 1999).

3.6 AQUATIC ECOLOGY
3.6.1 Aquatic Habitats and Species

As mentioned previously, the study area lies in the Kansan Biotic Province. Although the various biotic
provinces were originally separated on the basis of terrestrial animal distributions, Hubbs (1957) has
shown that the distribution of freshwater fishes within the State of Texas generally corresponds with the
terrestrial-vertebrate province boundaries. This finding is applicable to the Oklahoma counties within the
study area as they are situated within the same biotic province.
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The aquatic habitats in the study area are dominated by the Chiquita Creek, Hackberry Creek, Horse
Creek, Cottonwood Creek, and Palo Duro Creek and their associated tributaries and various
impoundments.

The manmade ponds located in the study area exhibit variability in terms of their age, drainage, use by
cattle, past stocking, and fertilization history. These aquatic habitats are almost always exposed to full
sunlight and do not experience the large fluctuations in water level and flow associated with streams
during heavy precipitation. Bottom materials in these ponds are universally silt-sized to clay-sized
particles, either naturally occurring where the pond was built or added as a liner to prevent its leaking.

In stream reaches dominated by scoured, sandy-clay bottoms, accumulations of woody debris or leaf pack
provide the most important feeding and refuge areas for invertebrates and forage fish. While this material
is also an important habitat component in reaches with soft, muddy substrate, the softer bottoms also
generally harbor substantial populations of burrowing invertebrates (e.g., larval diptera and oligochaetes),
which may be an important food resource to higher trophic levels.

The streams of the study area support aquatic species primarily adapted to ephemeral pool habitats.
Because they consist of small headwater drainages in a predominantly sandy clay substrate, flow is
unlikely to be sufficiently persistent to support substantial lotic assemblage. Stream inhabitants will
instead be species adapted to rapid dispersal and completion of life cycles in pool habitats having fine-
grained substrates.

Fish are prominent in the trophic structure of most streams, being the largest and most conspicuous of the
ecosystem’s resident consumers. Extensive environmental changes in an area can lead directly or
indirectly to changes in the feeding habits of fish. However, changes in available feeding levels are not
necessarily detrimental, unless the organism’s feeding habits are very specialized. Food habits of fish vary
with season, food availability, and life cycle stages. For example, the diet of most young fish consists of
microscopic plants and animals including algae, protozoans, and crustaceans found on plants, in bottom
material or suspended in the water column. As fish develop and attain sexual maturity, feeding
adaptations develop and the diets of some species become very restricted. Some fish are herbivorous,
while others (e.g., bass) are strictly carnivorous. Most of the sunfish (Lepomis spp.) and catfish (Ictalurus
punctatus) are omnivorous.

According to Lee et al. (1980) and Hubbs et al. (1991), up to 100 species of freshwater fish are known to
occur in Hansford and Ochiltree Counties. A survey of the Oklahoma Panhandle counties conducted in
1983 produced 33 species (Pigg, 1987). Based on the size and characteristics of the various water bodies;
however, not all of these species would occur in the particular habitats available in the study area. Most of
the creek segments are too small to offer habitat to larger species, especially gamefish. The headwater
segments of the feeder tributaries probably host minnows (Notropis spp.), mosquitofish (Gambusia
affinis), red shiner (Cyprinella lutrensis), and darters (Etheostoma spp.), with some younger members of
larger species. With distance downstream, especially in pooled areas, the fish community tends to be
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heavily dominated by sunfish that are probably widely distributed in area streams when sufficient water is
present. Impoundments within the study area may support various gamefish such as the largemouth bass
(Micropterus salmoides), channel catfish (Ictalurus punctatus), and various species of sunfish
(Centrarchidae spp.).

3.6.2 Commercially or Recreationally Important Aquatic Species

Streams in the study area are generally too small to provide or support any substantial recreational or
commercial fishery. The majority of sport fish in the creeks are either too small or found in low numbers,
making them undesirable to sport fishermen. Instead, ponds in the study area provide the bulk of the
recreational fishing. Pond habitats in the area typically provide a private recreational fishery for
landowners and their guests. No commercial fishery is known to occur due to the lack of sustainable
habitat.

Important game fish and recreational species that could occur in aquatic habitats of the study area include
the largemouth bass, white crappie (Pomoxis annularis), black crappie (Pomoxis nigromaculatus), striped
bass (Morone saxatilis), white bass (Morone chrysops), channel catfish, green sunfish (Lepomis
cyanellus), and bluegill (Lepomis macrochirus). Threadfin shad (Dorosoma petenense), brook silverside
(Labidesthes sicculus), sunfishes, and gizzard shad (Dorosoma cepedianum) are important forage species.
Important rough species include gar (Lepisosteidae spp.) and several species of catfish.

3.7 SOCIOECONOMICS

This section presents a summary of economic and demographic characteristics for Hansford and Ochiltree
Counties in Texas, and Beaver and Texas Counties in Oklahoma. A brief description of the
socioeconomic environment for the states of Oklahoma and Texas is also included. Literature sources
reviewed include publications by the Bureau of Labor Statistics (BLS), Oklahoma Employment Security
Commission, Oklahoma State Data Center, TWDB, the Texas Workforce Commission (TWC), and the
U.S. Census Bureau.

3.7.1  Population Trends

While the population of the State of Texas has consistently increased since 1990, the study area counties
in Texas (Hansford and Ochiltree Counties) experienced population declines between 1990 and 2000, and
growth between 2000 and 2009. Hansford County’s population decreased by 8.2% between 1990 and
2000, with Ochiltree County decreasing by 1.3% and the state increasing by 22.8% during the same time
period. By 2009, Hansford County had 5,406 persons, an increase of 0.7% from 2000, and Ochiltree
County had 9,791 persons, an increase of 8.7%. By comparison, the state as a whole had 24,782,302
persons, an increase of 18.9% from 2000 (U.S. Census Bureau, 1990, 2000, 2009).
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The study area counties in Oklahoma (Beaver and Texas Counties) experienced different population
trends between the years 1990 and 2009, while the State of Oklahoma has grown steadily throughout
those years. Beaver County had a population decrease of 2.8% between 1990 and 2000, with Texas
County increasing by 22.5% and the State of Oklahoma increasing by 9.7% during the same time period.
By 2009, Beaver County had 5,270 persons, a decrease of 10.0% from 2000, and Texas County had
21,135 persons, an increase of 5.1%. By comparison, the state as a whole had 3,687,050 persons, an
increase of 6.9% from 2000 (U.S. Census Bureau, 1990, 2000, 2005, 2009; Oklahoma State Data Center,
2010).

The TWDB publishes population projections for Texas and its counties for the purpose of estimating
future water demand. As shown in Figure 3-4, the State of Texas is expected to experience significant
growth, increasing from 20,851,820 persons in 2000 to a projected 33,712,122 persons in 2030, an
increase of 61.7%. In the same time period, Hansford County’s population is expected to increase from
5,369 to 6,532, an increase of 21.7%, while Ochiltree County is projected to increase by 22.2%, raising a
population of 9,006 to 11,001 (TWDB, 2006).

The Oklahoma State Data Center provides census data and population projections in order to assist
community and business leaders in Oklahoma and across the country. As shown in Figure 3-4, the State
of Oklahoma is expected to experience slow but steady growth, increasing from 3,450,654 persons in
2000 to a projected 3,913,251 persons in 2030, an increase of 13.4%. Beaver County’s population is
projected to increase from 5,857 persons in 2000 to 6,100 persons in 2030, an increase of 4.2%, while
Texas County is projected to increase from 20,107 persons to 39,200 (a 95.0% increase) (Oklahoma State
Data Center, 2010).
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FIGURE 3-4

POPULATION TRENDS AND PROJECTIONS

Source: U.S. Census Bureau, 1990, 2000, 2005, 2009; TWDB, 2006.
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Table 3-2
Population Trends and Projections

Population

Place 1990 2000 2009 2010 2020 2030
Hansford County 5,848 5,369 5,406 5,699 6,148 6,532
Ochiltree County 9,128 9,006 9,791 9,685 10,440 11,001
Texas 16,986,510 20,851,820 24,782,302 25,388,505 29,650,489 33,712,122

Population Change
% change % change Projected

Place 1990-2000 2000-2009 Increase 2000-30
Hansford County -8.19 0.69 21.66
Ochiltree County -1.34 8.72 22.15
Texas 22.76 18.85 61.67

Population
Place 1990 2000 2009 2010 2020 2030
Beaver County 6,023 5,857 5,270 5,900 6,000 6,100
Texas County 16,419 20,107 21,135 26,300 32,700 39,200
Oklahoma 3,145,585 3,450,654 3,687,050 3,591,516 3,735,690 3,913,251
Population Change
% change % change Projected

Place 1990-2000 2000-2009 Increase 2000-30
Beaver County -2.76 -10.02 4.15
Texas County 22.46 5.11 94.96
Oklahoma 9.70 6.85 13.41

Source: U.S. Census Bureau (1990, 2000, 2005, 2009); TWDB (2006).

3.7.2

Employment

From 2000 to 2003, the civilian labor forces for Hansford County, Ochiltree County, and the State of Texas
increased by 2.7%, 5.7%, and 6%, respectively (Figure 3-5). Between 2003 and 2006, the civilian labor force
decreased by 17.7% for Hansford County, while the labor force of Ochiltree County increased slightly (0.9%)
and the state’s labor force increased by 3.2%. The most current labor force statistics (4™ quarter 2009) show
Hansford County to have a labor force of 2,800 persons, which is a decrease of 0.7% from its 2000 labor force.
Ochiltree County’s labor force had increased to 5,563 persons, an increase of 16.8% from its 2000 labor force.
The state’s labor force has increased steadily in the last decade, from approximately 10,348,000 persons in 2000
to approximately 11,931,000 persons in the 4™ quarter of 2009, for an overall increase of 15.3% (TWC, 2010).
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FIGURE 3-5
CIVILIAN LABOR FORCE AND UNEMPLOYMENT
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The civilian labor forces for Beaver County and the State of Oklahoma increased between 2000 and 2003 by
2.9% and 2.0%, respectively, while Texas County decreased by 1.1%. Between 2003 and 2006, the civilian
labor force decreased by 2.7% in Beaver County and 13.2% in Texas County, while it increased in the State of
Oklahoma by 1.8%. The most current labor force statistics (December 2009) show Beaver County to have a
labor force of 3,340 persons (an increase of 13.5% from its 2000 labor force). Texas County’s labor force for
December 2009 was 6,640 persons, a decrease of 37.4% from its 2000 labor force. The state’s labor force has
increased steadily in the last decade, from 1,661,045 persons in 2000 to 1,773,186 persons in December 2009,
for an overall increase of 6.7% (BLS, 2010).

In the last decade, the unemployment rates of the study area states and counties increased between 2000 and
2003, decreased between 2003 and 2006, and then increased again between 2006 and 2009. In Texas, the
counties and the state held the same pattern, but the unemployment rate was lower by county compared to the
state average. Hansford County had an unemployment rate of 3.0% in 2000 that increased to 4.1% by 2003,
while Ochiltree County, with a rate of 3.1% in 2000, increased to 3.9% in 2003. The unemployment rate of
Texas as a whole increased from 4.4% to 6.7% during the same period. Between 2003 and 2006, however, the
counties’ and the state’s unemployment rates dropped. Hansford County’s unemployment rate fell from 4.1% to
3.6% and Ochiltree County’s rate fell from 3.9% to 3.0%. The state’s unemployment rate dropped from 6.7% to
4.9%. By 2009, all three rates were increasing again. Hansford County’s unemployment rate was at 5.2%,
Ochiltree County’s rate was at 6.0%, and the state had an unemployment rate of 7.6% (TWC, 2010).

Beaver and Texas Counties and Oklahoma followed a similar trend throughout the last decade, with the counties
holding lower unemployment rates than the state. Beaver County had an unemployment rate of 2.4% in 2000
that increased to 3.9% by 2003, and then decreased to 2.7% by 2006. Texas County had an unemployment rate
of 2.6% in 2000, increased to 3.6% by 2003, and decreased to 3.4% by 2006. The State of Oklahoma had an
unemployment rate of 3.1% in 2000, increased to 5.6% by 2003, and decreased to 4.1% by 2006. All three had
higher unemployment in 2009, with Beaver County, Texas County, and Oklahoma having unemployment rates
of 3.2%, 5.7%, and 6.4%, respectively (Oklahoma Employment Security Commission, 2010).

3-35 m



Table 3-3

Labor Force and Unemployment

Labor Force

Unemployment Rate (%)

Place 2000 2003 2006 2009 2000 2003 2006 2009
Hansford County 2,820 2,897 2,384 2,800 3.0 4.1 3.6 5.2
Ochiltree County 4,763 5,036 5080 5,563 3.1 3.9 3.0 6.0
Texas (in 1,000s) 10,348 10,965 11,317 11,931 4.4 6.7 49 7.6

Civilian Labor Force
% Increase % Increase % Increase % Increase

Place 2000-2003 2003-2006 2006-2009 2000-2009
Hansford County 2.73 -17.71 17.45 -0.71
Ochiltree County 5.73 0.87 9.51 16.80
Texas (in 1,000s) 5.96 3.21 5.43 15.30
Source: TWC (2010a).

Labor Force Unemployment Rate (%)
Place 2000 2003 2006 2009* 2000 2003 2006 2009*
Beaver County 2,943 3,028 2,947 3,340 24 3.9 2.7 3.2
Texas County 10,606 10,494 9,112 6,640 2.6 3.6 34 5.7
Oklahoma (in 1,000s) 1,661 1,694 1,725 1,773 3.1 5.6 4.1 6.4

Civilian Labor Force

% Increase

% Increase

% Increase

% Increase

Place 2000-2003 2003-2006 2006-2009 2000-2009
Beaver County 2.89 -2.68 13.34 13.49
Texas County -1.06 -13.17 -27.13 -37.39
Oklahoma 1.99 1.83 2.78 6.74

Source: BLS (2010); Oklahoma Employment Security Commission (2010).

*December 2009
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3.7.4

Leading Economic Sectors

Covered employment data incorporates jobs that are located within the county and state. It includes workers
who are covered by state unemployment insurance and most agricultural employees. The employment count
includes all corporation officials, executives, supervisory personnel, clerical workers, wage earners,
pieceworkers, and part-time workers. The data excludes employment covered by the Railroad Retirement Act,
self-employed persons, and unpaid family workers. A comparison of fourth quarter covered employment data
between 2004 and 2009 for Texas shows an increase in the total number of jobs for Hansford County (an
increase of 5.4%), Ochiltree County (an increase of 7.9%), and the state (an increase of 7.1%) (TWC, 2010a).
Comparing covered employment data between 2004 and 2008 (the most current data available) for Beaver
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County, Texas County, and the State of Oklahoma, each experienced an increase in the total number of jobs by
35.0%, 2.5%, and 8.6%, respectively (BLS, 2010).

For the fourth quarter of 2009, the three leading economic sectors for Hansford County were government
(30%), natural resources and mining (28%), and trade, transportation and utilities (17%) (Figure 3-6). The
leading economic sectors for Ochiltree County were natural resources and mining (32%), trade, transportation,
and utilities (21%), and government (19%). For comparison, the leading economic sectors for the State of Texas
were trade, transportation, and utilities (20%), government (18%), and education and health services (13%)
(TWC, 2010a).

The most current economic sector information available (2008) showed that the three leading economic sectors
for Beaver County were government (34%), natural resources and mining (24%), and trade, transportation, and
utilities (12%). In Texas County the three leading sectors were government (28%), trade, transportation, and
utilities (22%), and natural resources and mining (16%). For comparison, the leading economic sectors for the
State of Oklahoma were government (20%), trade, transportation, and utilities (19%), and education and health
services (12%) (BLS, 2010).

Table 3-4
Covered Employment by Sectors
4th Quarter 2004 and 2009

Hansford County, Texas

4th Quarter Emp. % Total Employment % Change

Employment Sector 2004 2009 2004 2009 2004—-2009
Natural Resources & Mining 560 537 30.17 27.44 -4.11
Construction 117 97 6.30 4.96 -17.09
Manufacturing 49 55 2.64 2.81 12.24
Trade, Transportation, & Utilities 310 340 16.70 17.37 9.68
Information 5 0 0.27 0.00 -100.00
Financial Activities 90 105 4.85 5.37 16.67
Professional & Business Services 48 58 2.59 2.96 20.83
Education & Health Services 9 59 0.48 3.01 555.56
Leisure & Hospitality 45 82 2.42 4.19 82.22
Other Services 55 44 2.96 2.25 -20.00
Unclassified 0 0 0.00 0.00 0.00
Government 568 580 30.60 29.64 211
Total Employment 1,856 1,957 5.44
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Ochiltree County, Texas

4th Quarter Emp. % Total Employment % Change

Employment Sector 2004 2009 2004 2009 2004-2009
Natural Resources & Mining 1,357 1,358 34.69 32.16 0.07
Construction 213 283 5.44 6.70 32.86
Manufacturing 22 44 0.56 1.04 100.00
Trade, Transportation, & Utilities 770 872 19.68 20.65 13.25
Information 36 39 0.92 0.92 8.33
Financial Activities 138 143 3.53 3.39 3.62
Professional & Business Services 180 97 4.60 2.30 -46.11
Education & Health Services 162 173 4.14 4.10 6.79
Leisure & Hospitality 220 280 5.62 6.63 27.27
Other Services 114 130 291 3.08 14.04
Unclassified 0 2 0.00 0.05 N/A
Government 700 801 17.89 18.97 14.43
Total Employment 3,912 4,222 7.92
State of Texas

4th Quarter Emp. % Total Employment % Change

Employment Sector 2004 2009 2004 2009 2004-2009
Natural Resources & Mining 219,694 255,491 2.32 2.52 16.29
Construction 548,007 567,920 5.80 5.61 3.63
Manufacturing 894,137 813,670 9.46 8.03 -9.00
Trade, Transportation, & Utilities 1,979,555 2,046,232 20.94 20.20 3.37
Information 224,230 201,260 2.37 1.99 -10.24
Financial Activities 590,506 617,242 6.25 6.09 4.53
Professional & Business Services 1,111,923 1,242,210 11.76 12.26 11.72
Education & Health Services 1,066,692 1,276,208 11.28 12.60 19.64
Leisure & Hospitality 879,245 985,623 9.30 9.73 12.10
Other Services 270,339 288,604 2.86 2.85 6.76
Unclassified 10,301 5,231 0.11 0.05 -49.22
Government 1,660,479 1,830,934 17.56 18.07 10.27
Total Employment 9,455,108 10,130,625 7.14

Source: TWC (2010b).
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Beaver County, Oklahoma

4th Quarter Emp. % Total Employment % Change
Employment Sector 2004 2008 2004 2008 2004—-2008
Natural Resources & Mining 237 359 21.12 23.70 51.48
Construction 119* 104 20.48 6.86 -12.61
Manufacturing 50* 56 8.61 3.70 12.00
Trade, Transportation, & Utilities 145 187 12.92 12.34 28.97
Information ND 4 ND 0.26 N/A
Financial Activities 69 82 6.15 541 18.84
Professional & Business Services 41 103 3.65 6.80 151.22
Education & Health Services ND 11 ND 0.73 N/A
Leisure & Hospitality 54 53 481 3.50 -1.85
Other Services 35 34 3.12 2.24 -2.86
Unclassified 0 0 0.00 0.00 0.00
Government 541 522 48.22 34.46 -3.51
Total Employment 1,122 1,515 35.03
Texas County, Oklahoma
4th Quarter Emp. % Total Employment % Change
Employment Sector 2004 2008 2004 2008 2004-2008
Natural Resources & Mining 747 930 12.88 15.65 24.50
Construction ND ND ND ND N/A
Manufacturing ND ND ND ND N/A
Trade, Transportation, & Utilities 1,291 1,335 22.27 22.47 341
Information 247 220 4.26 3.70 -10.93
Financial Activities 268 278 4.62 4.68 3.73
Professional & Business Services 385 422 6.64 7.10 9.61
Education & Health Services 325 300 5.61 5.05 -7.69
Leisure & Hospitality 571 643 9.85 10.82 12.61
Other Services 129 151 2.22 254 17.05
Unclassified 34 ND 0.59 ND N/A
Government 1,801 1,662 31.06 27.98 -7.72
Total Employment 5,798 5,941 2.47
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State of Oklahoma

4th Quarter Emp. % Total Employment % Change
Employment Sector 2004 2008 2004 2008 2004-2008
Natural Resources & Mining 38,190 59,477 2.68 3.84 55.74
Construction 62,686 75,567 4.39 4.87 -12.61
Manufacturing 142,417 150,568 9.98 9.71 12.00
Trade, Transportation, & Utilities 275,370 287,984 19.29 18.57 4.58
Information 31,747 28,964 2.22 1.87 -8.77
Financial Activities 79,398 81,095 5.56 5.23 2.14
Professional & Business Services 162,394 184,236 11.38 11.88 13.45
Education & Health Services 172,532 189,965 12.09 12.25 10.10
Leisure & Hospitality 129,067 143,774 9.04 9.27 11.39
Other Services 36,242 38,333 2.54 247 577
Unclassified 758 89 0.05 0.01 -88.26
Government 296,816 310,439 20.79 20.02 4.59
Total Employment 1,427,617 1,550,491 8.61

Source: BLS (2010).
ND = Not disclosable
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FIGURE 3-6
COVERED EMPLOYMENT AND MAJOR ECONOMIC SECTORS
4TH QUARTER 2004 AND 2009
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3.7.5 Agriculture

Agriculture has historically been a significant part of the economy of the study area counties and continues to
contribute economically to the area. According to the USDA NASS 2007 Census of Agriculture, the market
value of agricultural products sold for the study area counties for the year 2007 totaled nearly two billion dollars
(NASS, 2007).

The number of farms in Hansford County decreased from 290 in 2002 to 242 in 2007 (a decrease of 17%).
However, in 2007, the market value of products sold was $589,799,000, an increase of 61% over the 2002
market value. Of this $589,799,000, crop sales accounted for approximately 15%, while livestock sales
accounted for 85%. Top crop items in Hansford County include wheat, corn, and sorghum, and top livestock
items include cattle and calves, hogs and pigs, and horses and ponies (NASS, 2007).

In Ochiltree County, the number of farms increased by 4% from 367 farms in 2002 to 382 farms in 2007. The
total market value of products sold also increased, but much more significantly, from $241,852,000 in 2002 to
$395,063,000 in 2007 (an increase of 63%). Top crop items in Ochiltree County include wheat, sorghum, and
corn, while top livestock inventory items were hogs and pigs, cattle and calves, and quail (NASS, 2007).

While the number of farms in Beaver County slightly decreased by 1% between 2002 and 2007, the market
value of agricultural products sold increased during the same period, from $119,841,000 in 2002 to
$188,463,000 in 2007 (an increase of 57%). Of this $188,463,000, crop sales accounted for 19%, while
livestock sales accounted for 81%. Top crop items for Beaver County include wheat, sorghum, and forage (i.e.,
land used for all hay and haylage, grass silage, and greenchop), and top livestock inventory items include hogs
and pigs, cattle and calves, and horses and ponies (NASS, 2007).

In Texas County, the number of farms increased by 4%. The market value of products sold also increased
during the same period, from $662,508,000 in 2002 to $779,868,000 in 2007 (an increase of 18%). Of this
$779,868,000, crop sales accounted for 15% while livestock sales accounted for 85%. Top crop items for Texas
County include wheat, corn, and sorghum, while top livestock inventory items include hogs and pigs, cattle and
calves, and horses and ponies (NASS, 2007).

3.7.6  Community Values

The term “community values” is included as a factor for consideration of transmission line certification under
Section 37.056(c)(4) of the PURA, although the term has not been specifically defined for regulatory purposes
by the PUC. For the purpose of evaluating the effects of the proposed transmission line, PBS&J has defined the
term community values as a “shared appreciation of an area or other natural or human resource by a national,
regional, or local community.”
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3.8 LAND USE, AESTHETICS, AND RECREATION
3.8.1 Land Use

The study area includes portions of Hansford and Ochiltree Counties, Texas and Beaver and Texas
Counties, Oklahoma, and includes the community of Perryton. Development is concentrated in the City of
Perryton; however, rural single-family residences and farm operations are scattered throughout the study
area along the various farm-to-market (FM) and county roads. Major roadway corridors include State
Highways (SHs) 136 and 207, SH 15, and U.S. Highway (US) 83.

PBS&J solicited information from Hansford and Ochiltree Counties, Texas and Beaver and Texas
Counties, Oklahoma, economic development boards, chambers of commerce, independent school
districts, and various local, state, and federal agencies regarding environmental and/or land use constraints
within the study area (Appendix A).

3.8.2 Aesthetic Values

Aesthetics is considered in the transmission facility evaluation in Section 37.056(c)(4)(A)—(D) of the
Texas Utilities Code. For the purposes of this study, the term aesthetics is defined by PBS&J as the
subjective perception of natural beauty in a landscape and scenic qualities which may be perceived from
the proposed facilities.

Consideration of the visual environment includes a determination of aesthetic values (where the major
potential effect of a project on the resource is considered visual) and recreational values (where the
location of a transmission line could potentially affect the scenic enjoyment of the area). PBS&J
considered the following aesthetic values in this study that combine to give an area its aesthetic identity:

e topographical variation (hills, valleys, etc.);

e prominence of water in the landscape (rivers, lakes, etc.);
e vegetation variety (woodlands, meadows);

o diversity of scenic elements;

e degree of human development or alteration; and

o overall unigueness of the scenic environment compared with the larger region.

The immense flat sandy plain of the study area is north of the Llano Estacado (USGS, 2000) that spans
into New Mexico and a large part of the Texas Panhandle, one of the largest expanses of near featureless
terrain in the U.S. North of the Canadian River, the study area exhibits similar topographical features to
the Llano Estacado — flat expansive terrain — barely visibly dissected by the eroded breaks along
Coldwater Creek. While these vast views are occasionally interrupted by localized wind farm, circle pivot
irrigation, and oil and gas development structures, the intensely rural character of the area supports the
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Texas Economic Development and Tourism Office’s claim that the region has the “clearest and brightest
star-filled evening skies you’ll find anywhere in the Lone Star State” (Office of the Governor, Economic
Development and Tourism, 2010). Distinguished from many areas rapidly developing across Texas, this
landscape exhibits a unique contrasting aesthetic.

3.8.3 Parks and Recreation

A review of the Texas Outdoor Recreation Inventory (TORI), revealed four parks in the study area. These
are city parks associated with the City of Perryton. Leatherman Park is located at the intersection of 3"
Street and Jefferson Street. Central Park is located at the corner of 9™ Street and Main Street. Perryton
Municipal Golf Course is located at East 24™ Street and Stark Park is located at the intersection of 16"
Street and Eton Street (TPWD, 1990).

Museum of the Plains is located in Perryton. The museum aids in the education and preservation of the
local community history. The center is used for local celebrations, business meetings and educational
field trips for school-aged children.

TxDOT has mapped 10 separate “Travel Trails” throughout Texas to provide travel routes through
different areas of the state, highlighting natural, cultural, and scenic attractions. These routes are
described in pamphlets distributed by TxDOT offices and tourist information centers and marked by
special signs along designated highways. The study area is not included in any Travel Trails through
Texas (TxDOT, 2006).

A review of a TxDOT publication entitled “Scenic Overlooks and Rest Areas” in Texas, found that none
of the locations listed as having particularly strong aesthetic views or settings were located within the
study area (TxDOT, 1998). The National Park Service website does not identify any Wild and Scenic
Rivers, Historic Trails, National Parks, National Monuments, or National Battlefields within the study
area (National Park Service, 2005). No other outstanding aesthetic resources, designated scenic views,
scenic roadways, or unique visual elements were identified from the literature review of the study area.

3.8.4  Transportation/Aviation

The study area’s existing transportation system is a limited system of public roads - SH 15, SH 136, SH
207, US 83 and county and FM roads. Most of the smaller evident roadways in the study area are private
ranch and oil/gas exploration roads (see aerial extents on Figures 6-1 A-D).

No Metropolitan Planning Organizations (MPO) operate in the study area. The closest MPO is Amarillo,
bounded by the area around the City of Amarillo and is likely to urbanize in the next 20 years within
Potter and Randall counties (Amarillo MPO, 2008). The Panhandle Regional Transportation Advisory
Group was formed to address the rural transit needs of the Panhandle area. This group recently received
“The Final Panhandle Region Transportation Coordination Study” (Goodman Corporation, 2007) which
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identified areas of high need in the Panhandle; however, no known projects are planned within the study
area to address those needs.

A review of TXDOT’s Statewide Transportation Improvement Program (2008-2011) identified multiple
road improvements to be made within the study area (TxDOT, 2007). In Hansford County, road
resurfacing of SH 136, from SH 15 to the Oklahoma state line, and FM 1261, from SH 207 to the
Oklahoma state line were listed in the program. In Ochiltree County, road improvements to US 83, from
the City of Perryton to the Oklahoma state line and roadway repair of US 83, from the City of Perryton to
Wolf Creek Bridge were listed in the program.

A review of the Wichita Sectional Aeronautical Chart did not identify registered public-use airports in the
study area (FAA, 2008a and FAA, 2008b). Six private airstrips were identified on USGS topographic
quadrangles but were not identified on the FAA Sectional Aeronautical Chart. No heliports, gliderports,
or balloonports were documented in the study area.

3.85 Communication Towers

Seventeen unnamed communication towers were identified within the study area. In addition, one FM
tower was identified within the study area, KTA61, associated with Panhandle Eastern Pipeline.

3.9 CULTURAL RESOURCES
3.9.1  Cultural Setting

The overhead transmission line segments lie within Ochiltree and Hansford Counties in the northern
portion of the Texas Panhandle and in Texas and Beaver counties in the panhandle portion of western
Oklahoma. This area is located in the southern portion of the central Great Plains (Boyd, 1995, 2004;
Johnson and Holliday, 2004). Like much of the Texas Panhandle and western Oklahoma, the locations of
archeological regions are often oversimplified into boundaries that mirror the ecological regions. On that
basis, the project area is located in the northern end of the High Plains portion of the Texas Southern
Plains archeological region as shown on Figure 3-7 (Boyd, 2004). The current chronology calls upon the
basic summaries outlined for several subregions including the southern end of the High Plains (Johnson
and Holliday, 2004), the Southern Plains (Willey and Phillips, 1958), the Texas Panhandle (Indeck and
Shaller, 2010), and western Oklahoma (Bement and Carmichael, 2004; Brooks, 2010). The various
regional and source references often use different period names to describe the same general time periods
due to variations in characteristics and cultures throughout the area. For this summary, Johnson and
Holliday’s (2004) terminology is used as the main reference, and alternate period names are described
within the Johnson and Holliday periods.
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3.9.2 Paleoindian Period

The Paleoindian period refers to prehistoric populations that inhabited North America from the end of the
Pleistocene until the early Holocene (Boyd, 2004). The earliest well-defined period of human habitation
in the Southern Plains region began about 11,500 B.P. (Boyd, 2004). These populations are believed to
have been composed of small nomadic bands of hunters and gatherers who exploited herds of megafauna,
such as mammoth and now-extinct bison, as well as smaller mammals (Johnson, 2010). Plants were
almost certainly consumed, but data regarding this aspect of subsistence are rare.

The Paleoindian period in the area is generally subdivided into a sequence of three main cultures: from
earliest to latest, these are Clovis (11,500-11,000 B.P.), Folsom (10,800-10,300 B.P.), and Late
Paleoindian (10,000-8500 B.P.) (Johnson and Holliday, 2004). Beginning with the Clovis occupation,
Paleoindians pursued a highly mobile foraging strategy as big game specialists in the twilight of the
Pleistocene (Bement, 1999; Hofman et al., 1989). A number of Clovis sites occur in the region. These
include the Clovis type site at Blackwater Draw Locality #1 near Clovis, New Mexico (Hester, 1972), the
Roberts County Miami site on the northern edge of the Llano Estacado in Texas (Sellards, 1938), and the
Lubbock Lake site near Lubbock, Texas (Holliday et al., 1983; Johnson and Holliday, 1985).

Subsequent to mass extinctions of Pleistocene megafauna at the beginning of the Holocene, Plains
Folsom and Late Clovis groups began to specialize in bison procurement (Bement, 1999 and 2003). Bison
appear to have remained the primary resource north of the Canadian and Washita drainages during much
if not all of the Holocene (Bement and Carmichael, 2004). Regional Folsom sites include the type site
near Folsom, New Mexico (Figgins, 1927), the Lipscomb site in Lipscomb County, Texas (Holliday,
1997:166; Wormington, 1957), the Lubbock Lake site (Holliday et al., 1983; Johnson and Holliday,
1985), the Adair-Steadman site in Fisher County, Texas (Tunnell, 1977), and the Lake Theo site (41BI70)
in Caprock Canyons State Park in southeast Briscoe County, Texas (Harrison and Killen, 1978; Harrison
and Smith, 1975).

The Late Paleoindian period was similar to the Folsom culture in its use of Bison antiquus and is marked
by a diversification of lanceolate point styles, such as Agate Basin, Hell Gap, Plainview, Milnesand,
Firstview, Cody, and Frederick (Bement and Carmichael, 2004). These generally unfluted and parallel-
flaked point styles are found throughout the region, including at the Hale County, Texas sites (Sellards et
al., 1947), the San Jon (Wormington, 1957) and Milnesand sites in eastern New Mexico (Sellards, 1955),
Blackwater Draw Locality #1 in New Mexico, and Lubbock Lake, Texas (Holliday et al., 1983; Johnson
and Holliday, 1985).

Environmental changes and the resultant adaptation by later cultural groups define the end of the
Paleoindian period. By about 8500 B.P., the wet and cool conditions of the Anathermal gave way to much
warmer and drier conditions. Most megafauna species, including mammoth, mastodon, and bison, as well
as Anathermal plants, were then extinct.
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3.9.3 Archaic Period

The Archaic period is marked by a widespread shift to notched dart point styles and more-diverse tool Kits
including a more prevalent ground stone inventory, perhaps geared toward broad-spectrum faunal and
floral exploitation (Bement and Carmichael, 2004). This time period also witnessed the onset of more-
xeric conditions culminating with the Altithermal between 6500 B.P. and 4500 B.P. This time period is
generally subdivided into Early, Middle, and Late subperiods, though the late subperiod may be
contemporaneous with Early Formative (Ceramic) or Woodland (Lake Creek) groups (Bement and
Carmichael, 2004).

The Early Archaic (8500 B.P. to 6500 B.P.) encompasses the latter part of the Early Holocene that
witnessed a marked warming and drying trend, while the Middle Archaic (6500 B.P. to 4500 B.P)
encompasses the hot, dry, and dusty Altithermal (Johnson and Holliday, 2004). Generally, these periods
in the High Plains are characterized by a pattern of localized foraging for wild plant foods and small
game. There is a notable absence of bison remains in area sites, and Dillehay (1974) surmises this as the
first period of bison scarcity on the Southern Plains. In fact, in the western part of the Southern Plains,
Early and Middle Archaic sites are few, and many researchers have hypothesized a depopulation of the
region during the Altithermal (Lintz, 2002; Quigg et al., 1993; Wedel, 1975). Others have suggested that
the scarcity of sites might also be related to erosional mass wasting of favorable streamside campsites
during this dry period (Holliday, 1997; Lintz, 1993).

Lithic artifacts that are common during the Early Archaic include stemmed dart points, gouges, grinding
implements, hearthstones, and boiling pebbles (J. Hughes, 1991). Sites associated with these periods
include the Pigeon Cliffs site near Clayton, New Mexico (Steen, 1976), the Rex Rodgers site in Tule
Canyon in the Texas Panhandle (Willey et al., 1978), and the Nall and Johnson-Cline sites in the
Oklahoma Panhandle (Baker et al., 1957; Lintz, 1986; Quigg et al., 1993; LaBelle et al., 2003).

By about 4500 B.P., the climatic conditions begin to improve to a more modern climate (Medithermal),
which marks the beginning of the Late Archaic. The Late Archaic is represented by thousands of
archeological sites, in sharp contrast to the few sites identified in the Early and Middle Archaic. During
the Late Archaic, the primary mode of subsistence was bison hunting, even though assemblages dating to
this subperiod indicate exploitation of both large and small game animals as well as exploitation of wild
plants. Nomadic groups of people followed the ever-increasing bison herds redeveloping bison-hunting
skills reminiscent of their Paleoindian predecessors (Boyd, 1997; J. Hughes, 1991). Late Archaic site
types include bison Kill/butchering sites, campsites, and rockshelters. The predominant types of projectile
points during this time are various kinds of barbed dart points (J. Hughes, 1991). Other types of lithic
tools in Late Archaic assemblages include knives, key-shaped drills, bifacial and unifacial choppers,
various types of scrapers, gravers, and denticulates. Bison kill sites have been the most common site
investigated from this time period.
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Burned rock middens and prepared hearths often occur on High Plains sites during the Late Archaic
(Cassells, 1983; Gunnerson, 1987). Since Late Archaic assemblages may temporally overlap Early
Ceramic assemblages at bison Kills like Twilla, Collier, Strong, and Bell, on the extreme eastern edge of
the Llano Estacado in Texas, Thurmond (1989, 1991) and Mitchell (1975) have proposed that atlatl
technology is retained into the Ceramic period as a specialized bison-hunting assemblage (D. Hughes,
1977 and 1989).

394 Ceramic Period

The Ceramic period equates to the Late Prehistoric period and Neolndian Stage throughout the region. In
the Southern Plains region, the Ceramic period is often temporally divided into Early, Middle, and Late
Ceramic, corresponding to the Plains Woodland, Plains Village, and Protohistoric periods (Bement and
Carmichael, 2004). However, following Johnson and Holliday’s (2004) chronology, the Ceramic period is
divided here into Early and Late Ceramic with the Protohistoric separated into its own period. A large
number of investigated sites attributed to these time periods provide a more complete understanding of
the vast cultures that influenced this broad time period up to the point of the first European contact and
the start of the Protohistoric period. Because of this vast variation, several regions are subdivided and
several cultural complexes are introduced into the area. An understanding of the cultures throughout the
region aids in understanding the Lake Creek/Woodland cultures and the Antelope Creek phase, which
occupied the region of the current project area.

3.94.1 Early Ceramic

The Early Ceramic, or Late Prehistoric I, was a time of dynamic cultural interaction along the Southern
Plains throughout the panhandles of Texas and Oklahoma (Boyd, 2004). The area witnessed the
influences of the Plains Woodland manifestations of the southern Great Plains, which is referred to as the
Lake Creek complex in the Texas Panhandle (Boyd, 2004; J. Hughes, 1962 and 1991). In the Oklahoma
Panhandle, the sites dating to this time period are attributed to the Graneros complex. They are mostly
found along the upper tributaries of the Arkansas River on the Chaquaqua Plateau, well north of the
project areas (Bement and Carmichael, 2004). To the south, the Palo Duro complex dominates the
Caprock Canyonlands, the Plains Woodland cultures of the Custer phase dominate western Oklahoma,
and the Blow Out Mountain phase dominates west-central Texas (Boyd, 2004). Farther to the southwest
in eastern New Mexico and West Texas, the numerous pithouse phases of the Jornado Mogollon begin to
dominate (Boyd, 2004).

Generally, the archaeological record indicates a change from nomadic hunter-gatherers toward a more-
sedentary villager-gardener lifestyle throughout the region (J. Hughes, 1991). These new innovations
included the bow and arrow, pottery, and more than likely, some gardening or horticulture (Boyd, 1997; J.
Hughes, 1991). Residential structures see an influence of the eastern extension of the Jornada Mogollon
with the appearance of pithouses towards the south and the eventual multiroom structures made of dry-fit
walls of local stone to the north (Bement and Carmichael, 2004; Boyd, 2004;). Settlements typically are
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located near active or abandoned river and stream channels. Early Ceramic occupations typically occur in
the same location as those of the preceding Archaic period, and hunting and gathering is still the primary
mode of subsistence for people in the area. However, evidence of 8-row corn appears in the Middle
Graneros to the north (Bement and Carmichael, 2004; Gunnerson, 1987 and 1989). Diagnostic artifacts
from this period include contracting-stemmed Perdiz arrow points and triangular Harrell points (Collins,
1969; Runkles, 1964; Suhm and Jelks, 1962; Turner and Hester, 1985).

The Lake Creek complex is a Plains Woodland culture that was first identified on the basis of excavations
conducted at the Lake Creek site in Hutchinson County, Texas (Hughes, 1962). The identifying
characteristics of this complex include cordmarked ceramics, Scallorn-like arrow points, and a lithic
assemblage consisting of scrapers, retouched flakes, and a high frequency of one-handed cobble manos
and basin-type slab metates. Features usually found at Lake Creek sites include storage pits and rock-
lined hearths. These sites tend to be located on lesser tributaries, rather than along primary waterways in
areas that appear to have been frequently flooded (Couzzourt, 1982; Cruse, 1992).

In the Texas Panhandle, the Palo Duro complex, dating from about A.D. 200 to 1000, was initially
recognized as a separate cultural complex by Hughes and Willey (1978.) The artifact assemblage for Palo
Duro sites consists primarily of Deadman’s and Scallorn arrow points and Mogollon Brownware
ceramics. Also included in the assemblage are small numbers of corner-notched dart points, high
concentrations of slab metates and cobble manos, ovate-shaped knives, scrapers, and some bone tools.
The lithic material used is predominantly local, but a few flakes of materials such as obsidian have been
recovered at these sites. Sites dating to the Palo Duro complex are small open camps, rockshelters, or
pithouses located along the eastern margins of the Texas Panhandle (Cruse, 1992). The type site for the
Palo Duro complex is the Deadman’s Shelter site in Texas located in Tule Canyon below the juncture of
Deadman’s and Barber’s creeks, now in McKenzie Reservoir (Hughes and Willey, 1978).

An eastern extension of the Jornada branch of the Mogollon culture with a sequence of Querecho and
Maljamar phases was recognized based on test excavations at sites in southeastern New Mexico and
Texas (Corley, 1965; Collins, 1966 and 1968). According to Corley (1965) and Collins (1966, 1968,
1971), the Querecho phase evolved out of the local Late Archaic Jornada-wide Hueco phase. It dates from
A.D. 950 to 1100 and is characterized by a lack of houses, locally made plain brownware, corner-notched
arrow points, and small dart points. The Maljamar phase (A.D. 1100 — 1300) is characterized by
pithouses, locally made plain and corrugated brown wares, several kinds of intrusive wares, and corner-
notched and side-notched arrow points.

3.9.4.2 Late Ceramic

The Late Ceramic marks the general time period when the Woodland/Village transition was taking place
in the northern part of the Panhandle Plains, and about A.D. 1200, when a pit-to-surface-house transition
was taking place on the southwestern part of the South Plains (Cruse, 1992). This transition not only
includes changes in house type but also a shift from barbed points to side-notched triangular points. This
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time period is often referred to as the Upper Canarack Variant of the Plains Village period in the region
encompassing the northern Texas Panhandle, the Oklahoma Panhandle, and the Chaquaqua Plateau of
southeastern Colorado (Lintz, 1986). The Upper Canark Variant is further subdivided into the Apishapa,
Buried City, and Antelope Creek cultures. Additionally, Bement and Carmichael (2004) show the area
just to the north as being at the southern extent of the late Graneros stage (Bement and Carmichael, 2004).
Overall, these adaptations throughout the region are generally differentiated on the basis of architecture
and the frequency of exotic trade goods and decorated ceramics (Bement and Carmichael, 2004).

Beginning around A.D. 1000-1100, the Plains Village period is marked by aggregation along fertile
stream valleys, substantial permanent dwellings, storage facilities, increased evidence of long-distance
trade, and the adoption of a dual foraging/horticultural economy (Hughes and Hughes-Jones, 1987). The
dominant culture in the immediate vicinity of the project area was the Antelope Creek phase (A.D. 1200-
1500), located principally along the Canadian River. Characteristics of the Antelope Creek phase include
Borger Cordmarked ceramics, Washita and Fresno arrow points, and rectangular structures with rock slab
foundations. The economy during the Antelope Creek phase was based on bison hunting and horticulture.
The height of the Upper Canarack Variant of the Plains Village period may be around A.D. 1330, with
most village sites abandoned by A.D. 1450, before the beginning of the Protohistoric period in A.D. 1541
(Bement and Carmichael, 2004; Lintz, 1986).

The pattern of seasonal hunting and gathering and limited horticulture probably would have remained
unchanged until well into the historic stage had it not been for Athapaskan and Shoshonean speakers,
bison, and the horse. By at least A.D. 1200, Athapaskan speakers began to move south along the eastern
slope of the Rocky Mountains from the Great Slave Area of Canada (Cruse et al., 1993). The
Athapaskans split into two prongs with the Western Athapaskan gradually developing into the Navajo,
San Carlos, Chiricahua, and Mescalero Apache. The Eastern Athapaskan included Jicarilla, Paloma,
Carlana, and Lipan Apache. The latter assumed control of the Llano Estacado and its bison herds by about
A.D. 1500. The Lipan Apache also engaged in limited agriculture with techniques learned from the
Pueblos. Protohistoric (ca. A.D. 1450 to 1650)

Spanish explorer Francisco Vazquez de Coronado crossed the northern Llano Estacado and Panhandle
Plains between 1540 and 1542. This time period is characterized by a massive depopulation of many
Plains Village sites (Bement and Carmichael, 2004).The Eastern Apache by then had a well-defined
seasonal round including communal hunts and raids and limited agriculture. Apache camps of this time
are identified by the presence of Garza and Lot projectile points, Tierra Blanca plain ceramics, and Rio
Grande glaze wares (Cruse et al., 1993). At the time of European contact, the area was inhabited by
indigenous groups that had extensive trading networks with the Caddo in east Texas and the Trans-Pecos
groups to the west (Suhm, 1958). Typically, these foraging bands were highly mobile and lived in tipis
(Bement and Carmichael, 2004). The Lipan Apache entered the area from the Plains in pursuit of food in
the seventeenth century. Trade items such as glass beads, European-made ceramics, gun parts, and metal
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arrow points indicate contact with Europeans. The widespread adoption after 1598 of the Spanish
mustang by the Plains cultures resulted in the removal of the eastern Apache from the Llano Estacado.

3.95 Historic

This section relies heavily on the historical chronology presented by Bement and Carmichael (2004) for
investigations in the Black Mesa region of Cimarron County, Oklahoma. Although Cimarron County is
located at the northern end of the project area, the Bement and Carmichael (2004) historical chronology
encompasses the entire region.

All of the counties that now compose the Texas and Oklahoma panhandles were predominantly inhabited
by Native American tribes until the Red River War of 1874-1875 (Abbe and Anderson, 2009). French,
Spanish, and Anglo[Euro-American] trappers and traders, may have ventured into the region as early as
the late eighteenth century. However, the first long-term Euro-American incursions in the area didn't
occur until the nineteenth century when William Becknell is credited with opening the Santa Fe Trail in
1821, the first year after Mexican independence and the suspension of the Spanish/American trade
embargo (Bement and Carmichael, 2004). The next year, Becknell led four trade wagons across the
Oklahoma Panhandle bound for Santa Fe in an effort to avoid crossing Raton Pass, establishing the Santa
Fe Cutoff in Cimarron County (Lees, 1977; Parrish, 2010).

Military campaigns by the United States Army during the Red River War of 1874-1875 were initiated to
drive the Native Americans still in the Texas Panhandle to the Indian Territory. Comanche, Kiowa, and
Southern Cheyenne Indians joined forces to fight against the army but were eventually forced to move
from Texas. The result of the Native American removal was that buffalo hunters moved in and
exterminated the great herds on which the Native Americans had depended (Cruse, 2008). Around the
same time, pastores from New Mexico began moving into this portion of Texas in search of grazing land
and water for their sheep. Most pastores herded their flocks on a seasonal basis along the upper Canadian
River (Anderson, 2008). By the mid-1860s, the Baca and Trujillo families of Santa Fe had established
large sheep-ranching operations in the Oklahoma Panhandle (Bement and Carmichael, 2004). Following
the Red River War, an increasing number of pastores began entering the area. The pastores yearly
migration into the region contributed significantly to the population and economy of the Texas Panhandle
in the early 1880s. However, shortly thereafter cattlemen began moving in the region in large numbers
and began forcing the pastores out of the area by buying them out or restricting their grazing lands by
fencing the previously free range. These large ranches continued to flourish throughout the region with
more modern developments including ranching and farm towns taking root (Briscoe, 2002).  These
developments have become the cities and towns of the region today (Briscoe, 2002).
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3.9.6  Previous Investigations

Professional archeological investigations in this part of the southern Great Plains are lacking. Some of the
earliest work conducted in the Texas Panhandle was in conjunction with watershed projects (Hood and
Hughes, 1975; Hughes and Hood, 1976; Hughes et al., 1977; Hughes et al., 1978) or transportation
projects (State Department of Highways and Public Transportation [SDHPT], 1975a, 1975b, 1988). The
THC’s on-line Restricted Archeological Sites Atlas only listed 11 previous archeological projects for the
two counties encompassed by the current project. The earliest investigation dates to 1975 and the most
recent was conducted in 2000.

Early investigations in both Hansford and Hutchinson Counties were conducted throughout the 1950s by
Jack Hughes. However, the first archeological trinomials were not recorded until the 1970s. The most
extensive work conducted in Hansford County includes work associated with Palo Duro Creek (Peterson,
1988; Peterson, 1991; Quigg and Frederick, 1992) and Palo Duro Reservoir (Hughes, 1978; Freeman et
al., 1990; Quigg et al, 1993; Quigg and Lintz, 1994; Quigg, 1997). Investigations of the creek and
reservoir account for the majority of the previously recorded sites within the county including all of the
State Archeological Landmarks (SALSs). Additional investigations in the county include works for the
SDHPT (SDHPT, 1981; 1990a) as well as for the TXDOT (TXDOT, 1990).

3.9.7 Results of the Literature/Records Review

The Hansford County record files at the Texas Archeological Research Laboratory (TARL) identified 128
previously recorded archeological sites. The THC’s Historic Sites Atlas identified six of these sites as
SALs. All six of the SALs are associated with the Palo Duro Reservoir survey. Also recorded in the
county are three Recorded Texas Historic Landmark (RTHL) properties all located in the town of
Spearman.

In Ochiltree County, 110 previously recorded sites are known, ten of which are part of the Wolf Creek
Park SAL group. These ten sites are located in the park that is owned by the county. Also identified
during the file review was one National Register of Historic Places (NRHP) listed property, the Buried
City Handley Ruin site (410C1). Three RTHL’s are also listed for the county, the Trading Post Site, the
First Sanitarium, and the Blasingame House.

A site file and records review was conducted for the Oklahoma portion of the project utilizing the files at
the Oklahoma Archaeological Survey (OAS) in Norman to identify previously recorded archeological
sites and the office of the State Historic Preservation Officer (SHPO) in Oklahoma City to review NRHP
and Landmark Inventory files. The OAS files identified two previously recorded archeological sites
within 1,000 feet of the alignment. These two sites, 34TX137 and 34TX138, were recorded during a
survey conducted in May 2000.
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Site 34TX137 is a prehistoric occupation that appears to have multiple components, including Late
Archaic and Late Woodland or Plains Village occupations. Diagnostic material collected from the site
includes one Alibates Fresno point and eleven corner notched arrowpoints.

Site 34TC138 is a historic 1860s military occupation possibly related to a military campaign under the
command of General Phil Sheridan in the winter of 1868. Artifacts that may be associated with this
occupation include parts of unfired and deteriorated 56 Spencer rounds, six 45-70 rounds, seven general
service military buttons, and three pieces of a trigger guard. A later occupation, an Anglo-American
homestead, appears to be present at this location. The cultural material associated with this component
includes nails and glass.

The NRHP and OL.I files did not identify any resources within 1,000 feet of the proposed alignment.
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