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1.0 DESCRIPTION OF THE PROPOSED PROJECT 

1.1 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 
between State Highway (SH) 136 and SH 207, in Hansford County and the existing Moore County 
Substation, located near the City of Sunray, Texas, northeast of the intersection of Farm-to-Market (FM) 
119 and FM 1284, in Moore County (Figure 1-1). Depending on which route is ultimately selected, the 
proposed project would be approximately 55 to 63 miles long and located entirely within Hansford, 
Sherman, and Moore Counties, Texas. 

1.2 PURPOSE AND NEED FOR PROJECT  

SPS has developed several projects to improve the transmission service to customers in the Texas 
Panhandle. These projects are needed to improve the reliability of existing transmission services, and to 
accommodate the growth of existing customer loads. 

The proposed 230 kV transmission circuit from the Hitchland Substation to the Moore County Substation 
is needed to provide and sustain reliable service to the growing load-base of the Panhandle of Texas.  

1.3 AGENCY ACTIONS 

Construction documents and specifications will indicate any special construction measures needed to 
comply with the regulatory requirements listed below. In addition, depending upon the location of the 
transmission line structures, road crossing and railroad crossing permits may be required. 

1.3.1 Public Utility Commission 

SPS’s proposed transmission line project will require an application for a Certificate of Convenience and 
Necessity (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 Environmental Protection Agency (EPA). The  
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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 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 (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 
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. 

1.3.4 Federal Aviation Administration 

There are four registered public-use airports in the study area: Cluck Ranch Airport, Gruver Municipal 
Airport, Sunray Airport, and Texhoma Municipal Airport. Three additional airports were identified on 
USGS topographic maps but were not identified on the Federal Aviation Administration (FAA) Sectional 
Aeronautical Charts. No heliports, gliderports, or balloonports were documented in the study area. If a 
permit is required, SPS will file a “Notice of Proposed Construction or Alteration” (Form 7460-1) with 
the FAA if the alternative route certificated by the PUC is located in the vicinity of one of these airports. 

1.3.5 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. 
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1.3.6 Texas Department of Transportation 

Permits will be obtained from the Texas Department of Transportation (TxDOT) for any crossing of a 
state-maintained roadway and railroad crossings, if necessary. Permits will also be obtained from the 
Texas North Western Railway Company for any crossing of a railroad. 
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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 (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 maps 
(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 existing Moore 
County Substation) and include a large enough area within which an adequate number of alternative 
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2.3.2 Constraints Mapping 

Since a large number of potential routes could be drawn to connect the existing Hitchland Substation and 
the existing Moore 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 maps (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, traveling irrigation systems, 
cemeteries, historic sites, archeological sites, wetlands, parks, churches, schools, and endangered or 
threatened species habitat, and by utilizing or paralleling existing compatible right-of-way (ROW) and 
property lines, and roadways, where possible. 

2.3.3 Preliminary Alternative Routes 

Utilizing the information described above, PBS&J identified numerous preliminary routes, which were 
presented to SPS for review and comment. These initial preliminary routes were examined in the field in 
spring 2008 by PBS&J staff. 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 the 
study area on June 26, 2008. 

PBS&J staff and/or 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 and 
others were eliminated from consideration.  

The revised routes were presented at two subsequent public open-house meetings held in Gruver, Texas 
on April 7, 2009 and April 21, 2009.  

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: 

• To improve the paralleling of apparent property lines, 

• To improve the paralleling of compatible ROW,  

• To avoid habitable structures, and  

• To reduce other land use impacts to ranching and farming operations.   
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Figure 2-3
Preliminary Alternative Routes

Hitchland To Moore
230 kV Transmission Line Project

Note: This figure is a reduced version
of Figure 2-3 located in inset pocket.

BASE MAP: 2008 National Agriculture Imagery Program (NAIP) 1m True Color Aerial Photography; Hansford, Hutchinson,
Moore, and Sherman Counties, Texas, and Texas County, Oklahoma.
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2.3.4 Primary Alternative Routes 

Ultimately, eight primary alternative routes were selected that were then specifically studied and 
evaluated by the PBS&J staff. The results of PBS&J’s effort are presented in this EA in Sections 4.0 and 
6.0. The primary alternative routes are shown on Figure 7-1. 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 to Moore Project 

Route Number Links Length (miles) 
Alternative Route 1 A-D-F-K-K1-X 59 
Alternative Route 2 A-C-G-J-P-P-K1-X 55 
Alternative Route 3 A-D-F-H-I-M-Q-S-U-W-X 63 
Alternative Route 4 B-L-N-R-S-T -W-X 63 
Alternative Route 5 B-L-O-P-K1-X 62 
Alternative Route 6 A-D-F-H-I-L-O-P-K1-X 60 
Alternative Route 7 A-C-G-I-M-Q-S-U-W-X 61 
Alternative Route 8 A-D-F-H-I-L-N-R-S-U-W-X 61 

Note: For primary route locations, see Figure 7-1 

Each of the alternative routes was examined in detail in the field during summer 2009. In evaluating the 
alternative routes, 35 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 existing Moore County Substation. PBS&J’s recommendations of a preferred and several alternative 
routes 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 their 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 their selection of a preferred 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 of Texas (Bureau of 
Economic Geology [BEG], 1996). The High Plains form a nearly flat plateau with average elevations of 
approximately 3,000 ft (ft). Gravel deposits and stream-laid sands, which contain the Ogallala Aquifer, 
underlie the plains. Windblown sands and silts form thick, rich soils and caliches locally. Numerous playa 
lakes scatter randomly over the treeless plains. The eastern boundary is a westward-retreating escarpment 
capped by a hard caliche (the Caprock Escarpment).  

Widespread small, intermittent streams dominate the drainage. The Canadian River cuts across the region, 
creating the Canadian Breaks and separating 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 on the south. 

3.1.2 Geology 

Quaternary rock formations include alluvial and fluviatile deposits associated with the Canadian River 
and its larger tributaries. Alluvium includes recent floodplain deposits consisting of clay, silt, sand, and 
gravel (BEG, 1969, 1983, and 1984). Mapped deposits of alluvium occur along Rosita, East Amarillo, 
West Amarillo, Horse, Big Blue, Coldwater, Rita Blanca, Punta de Agua, Indian, Corral, and Sand 
Creeks. Fluviatile terrace deposits include terraces along streams (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, 1969). Low terrace deposits occur along the major streams within the study area, while high gravel 
deposits occur at slightly higher elevations. Other Quaternary formations include wind-deposited sand 
and loess. 

There is one Tertiary formation in the study area: the Ogallala formation, which overlies Permian, 
Triassic, Jurassic, and Cretaceous strata and consists primarily of heterogeneous space of coarse-grained 
sand and gravel in the lower part grading upward into fine clay, silt, and sand (BEG, 1969). 

Triassic formations include both the Trujillo and Tecovas formations. The Trujillo formation is a 
conglomerate with sand and shale. This is sandy and composed of granules and pebbles of quartz, 
limestone, sandstone, siltstone, chert, and fragments of petrified wood (BEG, 1983). The Tecovas 
formation is composed of shale, clay, siltstone, and sand (BEG, 1983). 
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3.1.3 Minerals and Energy Resources 

Major mineral resources located within the study area include sand and gravel (BEG, 1969). Sand and 
gravel deposits occur in the general area.  

Energy resources occurring within the study area include petroleum and natural gas (BEG, 1969). Small 
pockets of petroleum and natural gas producing horizons are scattered throughout the study area. 
According to the Railroad Commission of Texas (RRC), there are also numerous oil and/or gas wells 
throughout the study area (RRC, 2003).  

3.2 SOILS 

3.2.1 Soil Associations 

The U.S. Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS, formerly 
Soil Conservation Service [SCS]) published soil surveys for Hansford (1960), Hutchinson (1976), 
Sherman (1975), and Moore (1975) counties, which were used to describe the soil associations found 
within the study area. A soil association is a landscape that has a distinctive proportional pattern of soils. 
It normally consists of one or more major soil and at least one minor soil. 

Soil associations found within Hansford County 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 (NRCS, 
1960). The Mobeetie-Veal-Potter association occupies soils along the high plains breaks and on drainage 
ways. The Potter-Mobeetie soils occur 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 (NRCS, 1960). 

Soil associations found within Hutchinson County include the following: Likes-Trivoli-Lincoln, Sherm- 
Gruver, Mobeetie-Berda-Veal, Tascosa-Burson, Conlen-Sunray-Humbarger, and Dallam-Dumas 
associations (NRCS, 1976). The Likes-Trivoli-Lincoln association consists of nearly level to sloping and 
rolling, noncalcareous or calcareous sandy soils that are moderately rapidly permeable or rapidly 
permeable (NRCS, 1976). This association is mainly nearly level to rolling sandy soils along the 
Canadian River and its tributaries. The Sherm-Gruver soil association is nearly level, noncalcareous soils 
on smooth upland plains. This association consists of broad expanses of nearly level soils that extend 
across the county (NRCS, 1975). There is no definite pattern of drainage except where the soils slope 
slightly into playas. The Mobeetie-Berda-Veal association consists of gently sloping to steep, calcareous 
loamy soils that are moderately rapidly permeable to moderately permeable. This association is deep soils 
along deeply cut drainage ways (NRCS, 1976). The Tascosa-Burson association consists of gently sloping 
to steep, calcareous loamy to gravelly soils that are moderately permeable. This association is on deeply 
cut drainage ways along the Canadian River and its tributaries (NRCS, 1976). The Conlen-Sunray-
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Humbarger association consists of nearly level to gently sloping, calcareous loamy soils that are 
moderately permeable. This association is mainly on the side slopes of drainage ways on uplands (NRCS, 
1976). The Dallam-Dumas association consists of nearly level to gently sloping, noncalcareous loamy 
soils that are moderately permeable (NRCS, 1976). This association is along drainage ways of the 
Canadian River.  

Soil associations found within Sherman County include the following: Sherm-Gruver (as previously 
described), Sunray-Conlen, Spurlock-Dalhart, and Mobeetie-Pastura-Berthoud associations (NRCS, 
1975). The Sunray-Conlen soil association is nearly level to gently sloping, loamy, calcareous soils on 
smooth upland plains. This association consists of deep soils on uplands (NRCS, 1975). There is no 
definite pattern of drainage except where the soils slope slightly into playas or heads of drains. The 
Spurlock-Dalhart association is nearly level to gently sloping, loamy, calcareous and noncalcareous soils 
on upland plains. This association consists of deep, well drained soils (NRCS, 1975). Some of these soils 
are calcareous and shallow to caliche, and others are noncalcareous. The Mobeetie-Pastura-Berthoud 
association is gently sloping to steep, loamy, calcareous soils on side slopes and foot slopes. This 
association consists of deep fine sandy loams, loams, and loams that are very shallow to caliche (NRCS, 
1975). These soils occupy the erosional valleys and drainageways of the county.  

Soil associations found within Moore County include the following: Sherman, Mobeetie-Tascosa-Pastura, 
Sunray, Dumas-Dalhart, Likes-Springer-Tivoli, and Sunray-Ulysses-Humbarger associations as well as, 
rough broken land. The Sherman association consists of nearly level, deep, noncalcareous, loamy soils. 
The rough broken land consists of escarpments, gullies, canyon walls, and sloping to very steep areas 
(NRCS, 1975). The Mobeetie-Tascosa-Pastura association is gently sloping to steep, very shallow to 
deep, calcareous, loamy and gravelly soils. This association occupies most of the Canadian Breaks 
(NRCS, 1975). The Sunray association is nearly level to gently sloping, deep, calcareous, loamy soils. 
This association is in smooth, scattered areas on the High Plains. The soils formed in limy, loamy 
sediments of the High Plain eolian mantle (NRCS, 1975). The Dumas-Dalhart association is nearly level 
to gently sloping, deep, noncalcareous, loamy soils. This association is mostly in smooth, nearly level 
areas. Some areas, however, are on low, gentle rises that are several hundred ft wide and up to a mile long 
and have slopes of 0.5 to 1.5 percent (NRCS, 1975). The Likes-Springer-Tivoli association is undulating 
to hummocky and duned, deep, calcareous and noncalcareous, sandy loams. This association occupies 
broad areas on upland plains in the Canadian Breaks (NRCS, 1975). The Sunray-Ulysses-Humbarger 
association is nearly level to sloping, deep, calcareous, loamy soils. This association occupies the bottom 
lands and adjacent slopes along creeks and draws that cross the High Plains (NRCS, 1975).  

3.2.2 Prime Farmland 

Prime farmland is defined by the Secretary of Agriculture in 7 Code of Federal Regulations (CFR) 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 
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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.  

In Hansford County, prime farmland soils make up approximately 51.1% of the total county farmland 
area (NRCS, 2009). In Hutchinson County, prime farmland soils make up approximately 22.7% of the 
total county farmland area (NRCS, 2009). In Sherman County, prime farmland soils make up 
approximately 44.6% of the total county farmland area (NRCS, 2009). In Moore County, prime farmland 
soils make up approximately 54% of the total county farmland area (NRCS, 2009). 

Soils that occur within the study area that are listed by the NRCS as prime farmland soils are: Capps clay 
loam, 0 to 1% slopes; Capps clay loam, 1 to 3% slope; Gruver clay loam, 0 to 1% slope; Gruver clay 
loam, 1 to 3% slopes; Manzano clay loam, 1 to 3% slopes; Sherman silty clay loam, 0 to 1% slopes; 
Sherman silty clay loam, 1 to 3% slopes; Clairemont silty loam; Dumas loam, 0 to 1% slopes; Dumas 
loam, 1 to 3% slopes; Dumes clay loam, 0 to 1% slopes; Humbarger clay loam; Sherman clay loam, 0 to 
1% slopes; Sherman clay loam, 1 to 3% slopes; Spur clay loam, Capps silty clay loam, 0 to 1% slope and 
Capps silty clay loam 1 to 3% slopes. These soils are scattered throughout the study area (NRCS, 2009).  

3.3 WATER RESOURCES 

3.3.1 Surface Water 

The study area is located within the Canadian River Basin. 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-ft [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). 

Small, surface-water impoundments, which are apparently used for watering livestock, are located 
throughout the study area. The most noteworthy creeks and streams found within the study area include 
North and South Palo Duro Creek, Coldwater Creek, Frisco Creek, and Hannas Draw Creek. The 
remaining creeks and streams are smaller tributaries of Palo Duro Creek and Coldwater Creek (TWDB, 
2007). 

According to the Texas 2008 CWA Section 303(d) List and Texas Water Quality Inventory, the study 
area does not contain any waters listed as impaired (TCEQ, 2008).  
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3.3.2 Groundwater 

The study area crosses the Ogallala Aquifer in parts of Hansford, Hutchinson, Sherman, and Moore 
Counties, Texas. 

The Ogallala Aquifer is the largest aquifer in the United States and is a major aquifer of Texas, 
underlying much of the High Plains region. It consists of sand, gravel, clay, and silt and has a maximum 
thickness of 800 ft. The Ogallala Aquifer covers more than 36,497 square miles of the Texas Panhandle, 
providing water to all or parts of 47 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.  

3.3.3 Floodplains 

The Federal Emergency Management Agency (FEMA) designated 100-year floodplain data is unmapped 
for Hansford, Hutchinson, Moore, and Sherman counties.  

3.4 VEGETATION 

3.4.1 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). 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 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 goal of both agricultural and grazing management is to keep enough 
vegetative cover on the land surface to minimize wind erosion. The sandsage association includes  
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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). 

3.4.2 Vegetation Community Types in the Study Area 

Vegetation community types occurring in the study area include upland brushland, riparian woodland, 
grassland (including pasture and cropland), and hydric and aquatic habitats. The grassland and upland 
brushland community types comprise the large majority of the study area. The grassland community is 
often intermixed with upland brushland and is generally used for grazing of livestock. The cropland 
community is a relatively small component within the study area due to the fact that much of the study 
area is not tillable. Riparian woodlands are limited to areas adjacent to major drainages within the study 
area. The majority of hydric and aquatic habitats are found adjacent to perennial streams within the study 
area. 

3.4.2.1 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 (Schizachyrium scoparium), 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 
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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. 

3.4.2.2 Aquatic/Hydric 

Aquatic habitat within the study area includes Coldwater Creek, Frisco Creek, North Palo Duro Creek, 
South Palo Duro Creek, and Hanna’s Draw Creek, and other lakes, ponds, and creeks. Vegetation in 
aquatic habitat is typically limited to the shallow edges of the water. Plant species common to this habitat 
type include black willow (Salix nigra), spikerushes (Eleocharis spp.), sedges (Carex spp.), cattails 
(Typha spp.), and flatsedges (Cyperus spp.). Additional species covering portions of the water’s surface 
typically include yellow nelumbo (Nelumbo lutea), American waterlily (Nymphaea odorata), pondweed 
(Potamogeton spp.), and duckweed (Lemna spp.).  

The hydric habitats in the study area are generally associated with impoundments, and low topographic 
areas. Wetter portions of the study area that could be classified as hydric habitat undergo seasonal 
inundation and/or maintain saturated soils. Typical plant species in these portions include cattails, rushes 
(Juncus spp.), sedges, flatsedges, smartweeds (Polygonum spp.), bushy bluestem (Andropogon 
glomeratus), and cocklebur (Xanthium sp.).  

National Wetlands Inventory (NWI) mapping on 1:24,000 topographic maps 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 northeastern portion of the study area. Row crops cultivated 
within the study area, to a limited extent, include wheat, corn, 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) 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, 2009a).  

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. 
Most isolated wetlands within the study area are playa lakes and are not jurisdictional under the CWA 
unless hydrologic connectivity is proven. NWI maps indicate that potential wetland communities within 
the study area are generally palustrine and lacustrine communities, with few emergent wetlands scattered 
throughout the study area.  
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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 
have occurred 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). Only one snake, 
the Brazos water snake, Natrix harteri, with a restricted range in the Mesquite Plains district, is limited to 
the Kansan province. There are five species of mammals which are restricted to the Kansan Biotic 
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).  

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). 

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 region (Garrett and Barker, 1987; Dixon, 2000). 

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 
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 
glossysnake (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 snake (Salvadora grahamiae grahamiae), plains black-headed 
snake (Tantilla nigriceps nigriceps), blotched water snake (Nerodia erythrogaster transversa), Texas 
night snake (Hypsiglena torquata jani), Texas longnose snake (Rhinocheilus lecontei tessellates), western  
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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). A couple of venomous species also 
occur in the region, including the western diamondback rattlesnake (Crotalus atrox) and the prairie 
rattlesnake (Crotalus viridis viridis) (Garrett and Barker, 1987; Tennant, 1998; Dixon, 2000). 

3.5.3 Birds  

Numerous avian species are found within the study area. Year-round residents include the eared grebe 
(Podilymbus podiceps), black-crowned night-heron (Nycticorax nycticorax), white-faced ibis (Plegadis 
chihi), great blue heron (Ardea herodias), turkey vulture (Cathartes aura), red-tailed hawk (Buteo 
jamaicensis), northern harrier (Circus cyaneus), sharp-shinned hawk (Accipiter striatus), Cooper’s hawk 
(Accipiter cooperii), ferruginous hawk (Buteo regalis), peregrine falcon (Falco peregrinus), American 
kestrel (Falco sparverius), ring-necked pheasant (Phasianus colchicus), scaled quail (Callipepla 
squamata), northern bobwhite (Colinus virginianus), American coot (Fulica americana), killdeer 
(Charadrius vociferus), mourning dove (Zenaida macroura), white-winged dove (Zenaida asiatica), 
greater roadrunner (Geococcyx californianus), barn owl (Tyto alba), burrowing owl (Athene cunicularia), 
great horned owl (Bubo virginianus), belted kingfisher (Ceryle alcyon), northern flicker (Colaptes 
auratus), red-headed woodpecker (Melanerpes erythrocephalus), downy woodpecker (Picoides 
pubescens), ladder-backed woodpecker (Picoides scalaris), eastern phoebe (Sayornis phoebe), loggerhead 
shrike (Lanius ludovicianus), brown thrasher (Toxostoma rufum), curve-billed thrasher (Toxostoma 
curvirostre), blue jay (Cyanocitta cristata), American crow (Corvus brachyrhynchos), Chihuahuan raven 
(Corvus cryptoleucus), horned lark (Eremophila alpestris), blue-gray gnatcatcher (Polioptila caerulae), 
American robin (Turdus migratorius), cedar waxwing (Bombycilla cedrorum), common yellowthroat 
(Geothlypis trichas), spotted towhee (Pipilo maculatus), red-breasted nuthatch (Sitta canadensis), rock 
wren (Salpinctes obsoletus), Bewick’s wren (Thryomanes bewickii), house wren (Troglodytes aedon), 
chipping sparrow (Spizella passerine), vesper sparrow (Pooecetes gramineus), lark sparrow (Chondestes 
grammacus), savannah sparrow (Passerculus sandwichensis), song sparrow (Melospiza melodia), 
Bullock’s oriole (Icterus bullockii), lark bunting (Calamospiza melanocorys), house finch (Carpodacus 
mexicanus), red crossbill (Loxia curvirostra), pine siskin (Carduelis pinus), American goldfinch 
(Carduelis tristis), eastern bluebird (Sialia sialis), 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), great-tailed 
grackle (Quiscalus mexicanus), brown-headed cowbird (Molothrus ater), field sparrow (Spizella pusilla), 
and house sparrow (Passer domesticus) (Texas Ornithological Society [TOS], 1995; Seyffert, 2002). 

Many species of birds migrate through the study area in the spring and fall, including such winter 
residents as the mallard (Anas platyrhychos), blue-winged teal (Anas discors), green-winged teal (Anas 
crecca), canvasback (Aythya valisineria), redhead (Aythya americana), ruddy duck (Oxyura jamaicensis), 
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cinnamon teal (Anas cyanoptera), northern shoveler (Anas clypeata), northern pintail (Anas acuta), 
American wigeon (Anas americana), snow goose (Chen caerulescens), Ross’s goose (Chen rosii), 
Canada goose (Branta canadensis), American white pelican (Pelecanus erythrorhynchos), Mississippi 
kite (Ictinia mississippiensis), bald eagle (Haliaeetus leucocephalus), merlin (Falco columbarius), prairie 
falcon (Falco mexicanus), sandhill crane (Grus canadensis), common snipe (Gallinago gallinago), 
common nighthawk (Chordeiles minor), common poorwill (Phalaenoptilus nuttallii), scissor-tailed 
flycatcher (Tyrannus forficatus), northern shrike (Lanius excubitor), common raven (Corvus corax), ruby-
crowned kinglet (Regulus calendula), Townsend’s solitaire (Myadestes townsendi), 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). Summer 
migrant species expected to reside in the study area during the summer months include cattle egret 
(Bubulcus ibis), American bittern (Botaurus lentiginosus), green heron (Butorides virescens), chimney 
swift (Chaetura pelagica), Swainson’s hawk (Buteo swainsoni), eastern kingbird (Tyrannus tyrannus), 
cliff swallow (Petrochelidon pyrrhonota), 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 (TOS, 1995; Seyffert, 2002). 

3.5.4 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), 
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 
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(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) (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 
(a) 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 in the study area 
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. 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 make up most of a deer’s diet (Martin et al., 1951). The TPWD divides the counties of Texas 
into ecological areas for white-tailed deer management, with Hansford, Hutchinson, Sherman and Moore 
counties falling within the High Plains and Rolling Plains ecological zones.  

Other game species regularly hunted within the High Plains region are pheasant, northern bobwhite, 
scaled quail, dove, rabbits, and numerous species of migratory waterfowl (SCS, 1975; Sullivan, 1997; 
Roberson, 1997; Peterson, 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 Hansford, 
Hutchinson, Sherman, and Moore counties and that are considered by FWS and/or TPWD 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 in the study area, but only acknowledges the potential for 
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occurrence. Only those species listed as endangered or threatened by FWS are afforded federal protection. 
Sources reviewed to develop the list include FWS (2010) and TPWD (2009).  

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 Hutchinson 
County. The FWS and TPWD consider the Arkansas River Shiner (Notropis girardi) as threatened for 
Hutchinson County. In addition, the FWS lists the lesser prairie chicken (Tympanuchus pallidicinctus) as 
a candidate for Moore County. The bald eagle (Haliaeetus leucocephalis) (recently delisted as 
endangered) is listed by FWS in Hansford, Hutchinson, Sherman and Moore 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 
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. Black-footed ferrets 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 2009a, 2009b). 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).  
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Table 3-1 

 
Endangered, Threatened, and Rare Wildlife of 

Potential Occurrence in Hansford, Hutchinson, Sherman, and Moore Counties, Texas 1 

  Status3 Known Occurrence 
in the Study Area Common Name2 Scientific Name2 FWS TPWD 

BIRDS     
Whooping crane Grus americana E E  
American peregrine falcon Falco peregrinus anatum DL T  
Arctic peregrine falcon Falco peregrinus tundrius DL   
Bald eagle Haliaeetus leucocephalus DL T  
Mountain plover Charadrius montanus NL R  
Peregrine falcon Falco peregrinus DL T  
Baird’s sparrow Ammodramus bairdii NL R  
Western burrowing owl Athene cunicularia hypugaea NL R Y 
Ferruginous hawk Buteo regalis NL R Y 
Lesser prairie chicken Tympanuchus pallidicinctus C R  
Prairie falcon Falco mexicanus NL R  
Interior least tern Sterna antillarum athalassos E E  
FISHES     
Arkansas River Shiner Notrpois girardi T T Y 
Peppered chub Macrhybopsis tetranema NL R  
INSECTS     
Bleached Skimmer Libellula composita    
MAMMALS     
Big free-tailed bat Nyctinomops macrotis NL R  
Black bear Ursus americanus T/SA;NL T  
Black-footed ferret7 Mustela nigripes E R  
Black-tailed prairie dog Cynomys ludovicianus NL R  
Gray wolf7 Canis lupus E E  
Pale Townsend’s big-eared bat Corynorhinus townsendii 

pallescens 
NL R  

 
Plains spotted skunk Spilogale putorius interrupta NL R  
Prairie vole Microtus ochrogaster taylori NL R Y 
Swift fox Vulpes velox NL R Y 
Western small-footed bat Myotis ciliolabrum NL R  
REPTILES     
Texas horned lizard Phrynosoma cornutum NL T  
1According to FWS (2010), TPWD (2009) 
2Nomenclature 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). 
3FWS – U.S. Fish and Wildlife Service. TPWD – Texas Parks and Wildlife Department. 
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.; 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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In Texas, the interior least tern historically nested on sandbars of the Colorado River, Red River, and Rio 
Grande 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 Canadian 
River system, but due to impoundments throughout its drainage system, constant water flow cannot be 
maintained. The known occurrences within the study area are located in the Canadian River drainage 
system in Hutchinson County.  

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.  

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 FR 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 
study 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 Texas and prefers open, flat terrain with scattered 
vegetation. Over the past 20 years, it has almost vanished from the eastern half of the state, but still 
maintains relatively stable numbers in west Texas (Price, 1990). The Texas horned lizard has been 
documented in Oldham and Potter counties (Dixon, 2000; FWS, 1995), but its occurrence in the study 
area is unlikely.  
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3.5.6.2 Known Occurrences in Study Area 

Information was received from the TPWD NDD concerning the occurrence and location of state and 
federally listed species in the study area (TPWD, 2009a). The official state list of endangered and 
threatened animal species promulgated by the TPWD includes the same species listed by the FWS as 
endangered or threatened. Species considered rare by TPWD that have known occurrences within the 
study area are the western burrowing owl, ferruginous hawk, Arkansas River shiner, prairie vole, and the 
swift fox. These five 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 Moore and Hutchinson 
counties. The ferruginous hawk has a known occurrence in prairie dog towns in Moore County. The 
prairie vole has a known occurrence near a tributary of Palo Duro Creek in Hutchinson and Hansford 
counties. The Arkansas River shiner has a known occurrence in the Middle Canadian Spring watershed of 
Hutchinson County.  

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 generally corresponds with the terrestrial-
vertebrate province boundaries, although northeast Texas and the coastal zone show a number of 
departures from this general rule. 

The aquatic habitats in the study area are dominated by the Coldwater Creek, Frisco Creek, North Palo 
Duro Creek, South Palo Duro Creek, Hannas Draw, intermittent streams, ephemeral streams, and man-
made impoundments. The principal streams within and adjacent to the study area include the Canadian 
River as well as its tributaries.  

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. 
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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 any 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 this region of Texas. 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 in the area 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 
heavily dominated by sunfish that are probably widely distributed in area streams when sufficient water is 
present. Impoundments within the study area support various gamefish such as the largemouth bass 
(Micropterus salmoides), channel catfish, and various species of sunfish. 

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 would either be too small, or found in such 
low numbers, that few people would fish for them. Instead, the major impoundments and large creeks 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 in 
the study area.  

Important game fish and recreational species that could occur in study area aquatic habitats include the 
largemouth bass, white crappie, black crappie, striped bass, white bass, channel catfish, green sunfish, and 
bluegill. Threadfin shad, brook silverside, sunfishes, and gizzard shad are important forage species. 
Important rough species include gar and several species of catfish. 
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3.7 SOCIOECONOMICS 

This section presents a summary of the economic and demographic characteristics of Hansford, 
Hutchinson, Moore, and Sherman counties and provides a brief description of the socioeconomic 
environment of the State of Texas and the region. Reviewed literature sources include publications of the 
U.S. Census Bureau, the Texas State Data Center (TSDC), the Texas Workforce Commission (TWC), the 
U.S. Bureau of Labor Statistics (BLS), and the TWDB. 

3.7.1 Population Trends 

As shown in Table 3-2 and in Figure 3-4, the population within the study area counties has fluctuated 
since 1980. Hansford County’s population, estimated at 5,115 on January 1, 2008, decreased by 5.8% 
during the 1980s and by 8.2% during the 1990s. Hutchinson County’s population, estimated at 22,701 on 
January 1, 2008, decreased by 2.3% during the 1980s and by 7.1% in the 1990s. Moore County’s 
population, estimated at 19,805 on January 1, 2008, increased by 7.8% during the 1980s and by 12.7% 
during the 1990s. Sherman County’s population, estimated at 3,105 on January 1, 2008, decreased by 
10.0% during the 1980s and increased by 11.5% during the 1990s. The population of Texas grew at a rate 
of 19.4% during the 1980s and 22.8% during the 1990s, and the State’s population was estimated at 
24,105,417 on January 1, 2008 (U.S. Census Bureau, 1980, 1990, 2000; TWDB, 2006). 

According to TSDC projections, the population within the study area counties is expected to increase by 
25.8% between 2000 and 2030. The population is expected to show a slight increase of 0.7% in Hansford 
County, 0.06% increase in Hutchinson County, 1.5% increase in Moore County, and 0.7% increase in 
Sherman County. The population of Texas is projected to increase by 37.1% during this same period 
(TSDC, 2008). 

Table 3-2 
Population Trends and Projections 

 
Population 

Place 1980 1990 2000 2008 2010 2020 2030 
Hansford 
County 

6,209 5,848 5,369 5,115 5,699 6,148 6,532 

Hutchinson 
County 

26,304 25,689 23,857 22,701 24,320 24,655 24,311 

Moore 
County 

16,575 17,865 20,121 19,805 23,049 26,241 29,057 

Sherman 
County 

3,174 2,858 3,186 3,105 3,469 3,770 3,886 

Total 52,262 52,260 52,533 50,726 56,537 60,814 63,786 
         
Texas  14,229,191 16,986,510 20,851,820 24,105,417 24,915,388 29,117,537 33,052,506 
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Population Change (%) 

Place 
% change 

 80-90 
% change 
 90-2000 

Average 
Annual 

Increase  
80-2000 

% change  
80-2008 

Projected 
Increase  
2008-30 

Average 
Annual 

Increase  
2000–30 

Hansford County -5.81 -8.19 -0.68 -17.62 27.70 0.72 
Hutchinson County -2.34 -7.13 -0.47 -13.70 7.09 0.06 
Moore County 7.78 12.63 1.07 19.49 46.72 1.48 
Sherman County -9.96 11.48 0.02 -2.17 25.15 0.73 
Total    -17.62 25.75  
Texas 19.38 22.76 2.33 69.41 37.12 1.95 

Sources: U.S. Census (1990); Texas State Data Center and Office of State Demographer (for Jan 1, 2008 population); TWDB – 
2006 Regional Water Plan – County Population Projections for 2000-2006 (for 2010, 2020, 2030 population) 

3.7.2 Employment 

As shown in Table 3-3 and on Figure 3-5, the labor force within the study area counties has fluctuated 
with population trends since 1980. Hansford County’s labor force decreased by approximately 174 (6.0%) 
between 1980 and 1990, increased by 80 (2.9%) during the 1990s, and by 104 (3.7%) between 2000 and 
August 2009. Hutchinson County’s labor force decreased by approximately 795 (6.9%) between 1980 and 
1990, increased by 177 (1.6%) during the 1990s, and by 1,140 (10.4%) between 2000 and August 2009. 
Moore County’s labor force increased by approximately 976 (12.9%) between 1980 and 1990, by 1,156 
(13.6%) during the 1990s, and by 2,275 (23.5%) between 2000 and August 2009. Sherman County’s 
labor force decreased by approximately 45 (3.1%) between 1980 and 1990, increased by 206 (14.5%) 
during the 1990s, and decreased by 85 (5.2%) between 2000 and August 2009. The labor force for the 
state of Texas grew by 30.7% in the 1980s, 20.4% in the 1990s, and 16.6% between 2000 and August 
2009, respectively (TWC, 2009a; BLS, 2009). 

Table 3-3 
Labor Force and Unemployment  

 Labor Force Unemployment Rate 

Place 1980 1990 2000 
August 
2009 1980 1990 2000 2009 

Hansford County 2,914 2,740 2,820 2,924 1.8% 2.5% 3.0% 4.7% 
Hutchinson County 11,614 10,819 10,996 12,136 4.4% 4.9% 4.8% 4.6% 
Moore County 7,545 8,521 9,677 11,952 3.2% 3.0% 3.3% 4.9% 
Sherman County 1,463 1,418 1,624 1,539 1.2% 1.8% 2.8% 4.5% 
Texas (in 1000s) 6,575 8,594 10,348 12,061 4.0% 6.4% 4.4% 8.1% 

  



FIGURE 3-4
POPULATION TRENDS AND PROJECTIONS

Source: USBOC, 1980, 1990, 2000; TWDB, 2006; TSDC, 2008.
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 Labor Force Change 

Place 

Difference 
1980-
1990 

% 
change 
1980-
1990 

Difference 
1990-
2000 

% 
change 
1990-
2000 

Difference 
2000-Aug 

2009 

% change 
2000-Aug 

2009 

Difference 
1980-Aug 

2009 

% change 
1980-Aug 

2009 
Hansford County -174 -5.97 80 2.92 104 3.69 10 0.34 
Hutchinson 
County 

-795 -6.85 177 1.64 1,140 10.37 522 4.49 

Moore County 976 12.94 1,156 13.57 2,275 23.51 4,407 58.41 
Sherman County -45 -3.08 206 14.53 -85 -5.23 76 5.19 
Texas (in 1000s) 2,019 30.71 1,754 20.41 1,713 16.55 5,486 83.44 

Sources: U.S. Census Bureau (1980); U.S. Department of Labor, Bureau of Labor Statistics (1990, 2000, and 2008 data). 

During 1980 to August 2009 the study area counties experienced a lower unemployment rate when 
compared to the State. For Hansford County, unemployment rates have been recorded at 1.8% in 1980, 
2.5% in 1990, 3.0% in 2000, and 4.7% in August of 2009. For Hutchinson County, unemployment rates 
have been recorded at 4.4% in 1980, 4.9% in 1990, 4.8% in 2000, and 4.6% for August of 2009. For 
Moore County, unemployment rates have been recorded at 3.2% in 1980, 3.0% in 1990, 3.3% in 2000, 
and 4.9% in August of 2009. For Sherman County, unemployment rates have been recorded at 1.2% in 
1980, 1.8% in 1990, 2.8% in 2000, and 4.5% in August of 2009. The unemployment rates for Texas were 
recorded at 4.0% in 1980, 6.4% in 1990, 4.4% in 2000, and 8.1% in August of 2009 (TWC, 2009a; BLS, 
2009). 

3.7.3 Leading Economic Sectors 

Covered employment data incorporate jobs that are located within the county and state. These data 
include workers who are covered by State unemployment insurance and most agricultural employees. 
This includes all corporation officials, executives, supervisory personnel, clerical workers, wage earners, 
piece workers, and part-time workers. The data excludes employment covered by the Railroad Retirement 
Act, self-employed persons, and unpaid family workers. A comparison of the second quarter 2004 and 
2009 for the study area counties reveals a 3.0% increase in the total number of jobs for Hansford County, 
a 11% increase in total number of jobs for Hutchinson County, a 3.2% decrease in the total number of 
jobs for Moore County, and a 3.4% decrease in the total number of jobs for Sherman County. The total 
number of jobs statewide for Texas has increased 9.2% during the same 5-year period (TWC, 2010; BLS, 
2009).  
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FIGURE 3-5
CIVILIAN LABOR FORCE AND UNEMPLOYMENT

Source: TWC 2008; BLS 2009.
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As shown in Table 3-4 and on Figure 3-6, in the second quarter of 2009 the three leading employment 
sectors for Texas included the education and health services (20.0%), trade, transportation, and utilities 
(17.9%), and government (15.0%), which accounted for approximately 50% of the state’s employment. 
The three leading employment sectors in Hansford County are government (28.5%), natural resources and 
mining (27.9%), and trade, transportation, and utilities (17.0%). The three leading employment sectors in 
Hutchinson County are construction (20.6%), government (18.4%), and trade, transportation, and utilities 
(15.1%).. The three leading employment sectors in Moore County are government (27.9%), 
manufacturing (26.5%), and leisure and hospitality (9.7%). The three leading employment sectors in 
Sherman County are government (40.7%), natural resources and mining (27.8%), and trade, 
transportation, and utilities (12.3%) (TWC, 2010).  

Table 3-4 
Covered Employment by Sectors 

2nd Quarter 2004 and 2009 

Hansford County 
     

Employment Sector 
2nd Quarter Emp. % Total Employment % Change 

2004 2009 2004 2009 2004-2009 
Natural Resources & Mining 564 553 29.28 27.89 -1.95 
Construction 146 114 7.58 5.75 -21.92 
Manufacturing 52 56 2.70 2.82 7.69 
Trade, Transportation & Utilities 325 338 16.87 17.04 4.00 
Information 5 0 0.26 0.00 -100.00 
Financial Activities 93 109 4.83 5.50 17.20 
Professional & Business Services 54 62 2.80 3.13 14.81 
Education & Health Services 12 50 0.62 2.52 316.67 
Leisure & Hospitality 53 89 2.75 4.49 67.92 
Other Services 50 46 2.60 2.32 -8.00 
Government 572 566 29.70 28.54 -1.05 
   100.00 100.00  
Total Employment 1,926 1,983   2.96 

 
Hutchinson County      

Employment Sector 
2nd Quarter Emp. % Total Employment % Change 

2004 2009 2004 2009 2004-2009 
Natural Resources & Mining 762 892 10.01 10.56 17.06 
Construction 922 1,736 12.11 20.55 88.29 
Manufacturing 1,580 1,084 20.76 12.83 -31.39 
Trade, Transportation & Utilities 1,125 1,276 14.78 15.11 13.42 
Information 36 29 0.47 0.34 -19.44 
Financial Activities 208 223 2.73 2.64 7.21 
Professional & Business Services 243 209 3.19 2.47 -13.99 
Education & Health Services 338 490 4.44 5.80 44.97 
Leisure & Hospitality 599 742 7.87 8.79 23.87 
Other Services 235 209 3.09 2.47 -11.06 
Government 1,564 1,556 20.55 18.42 -0.51 
   100.00 100.00  
Total Employment 7,612 8,446   10.96 
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Moore County 
     

Employment Sector 
2nd Quarter Emp. % Total Employment % Change 

2004 2009 2004 2009 2004-2009 
Natural Resources & Mining 452 525 7.40 8.88 16.15 
Construction 432 540 7.07 9.13 25.00 
Manufacturing 1,546 1,566 25.29 26.48 1.29 
Trade, Transportation & Utilities 38 53 0.62 0.90 39.47 
Financial Activities 205 185 3.35 3.13 -9.76 
Professional & Business Services 332 301 5.43 5.09 -9.34 
Education & Health Services 306 273 5.01 4.62 -10.78 
Leisure & Hospitality 502 573 8.21 9.69 14.14 
Other Services 200 250 3.27 4.23 25.00 
Government 2,099 1,649 34.34 27.88 -21.44 
   100.00 100.00  
Total Employment 6,112 5,915   -3.22 
 

Sherman County      

Employment Sector 
2nd Quarter Emp. % Total Employment % Change 

2004 2009 2004 2009 2004-2009 
Natural Resources & Mining 260 226 30.84 27.76 -13.08 
Construction 18 13 2.14 1.60 -27.78 
Manufacturing 38 0 4.51 0.00 -100.00 
Trade, Transportation & Utilities 145 100 17.20 12.29 -31.03 
Financial Activities 36 32 4.27 3.93 -11.11 
Professional & Business Services 51 53 6.05 6.51 3.92 
Education & Health Services 0 21 0.00 2.58 0 
Leisure & Hospitality 15 23 1.78 2.83 53.33 
Other Services 34 15 4.03 1.84 -55.88 
Government 246 331 29.18 40.66 34.55 
   100.00 100.00  
Total Employment 843 814   -3.44 
 

State of Texas      

Employment Sector 
2nd Quarter Emp. % Total Employment % Change 

2004 2009 2004 2009 2004-2009 
Natural Resources & Mining 215,529 260,765 1.96 2.17 20.99 
Construction 578,648 637,966 5.27 5.32 10.25 
Manufacturing 892,530 846,765 8.13 7.06 -5.13 
Trade, Transportation & Utilities 2,032,137 2,147,217 18.51 17.91 5.66 
Information 233,761 213,998 2.13 1.78 -8.45 
Financial Activities 587,496 627,082 5.35 5.23 6.74 
Professional & Business Services 1,096,675 1,260,248 9.99 10.51 14.92 
Education & Health Services 2,099,610 2,392,742 19.12 19.95 13.96 
Leisure & Hospitality 920,073 1,051,657 8.38 8.77 14.30 
Other Services 277,563 295,538 2.53 2.46 6.48 
Public Administration 393,622 448,930 3.58 3.74 14.05 
Unclassified 10,772 6,372 0.10 0.05 -40.85 
Government 1,642,638 1,801,498 14.96 15.02 9.67 
Total Employment   100.00 100.00  
 10,981,054 11,990,778   9.20 
Source: Texas Workforce Commission - TRACER (2010). 
  



FIGURE 3-6
COVERED EMPLOYMENT AND MAJOR ECONOMIC SECTORS

2ND QUARTER 2004 AND 2009

Source: TWC, 2008; BLS, 2009.
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3.7.5 Agriculture 

Agriculture is an important segment of the economy throughout the Texas Panhandle region and is 
represented mostly by rangeland and cropland. Aerial figures of the study area (see Figure 2-3) illustrate 
the extent of circle pivot irrigation and agricultural areas. According to the USDA’s 2007 Census of 
Agriculture, the market values for agricultural products sold in 2007 for Hansford, Hutchinson, Sherman, 
and Moore counties were $589,799,000, $457,966,000, $463,200,000, and, $448,860,000 respectively. 
All four counties experienced a substantial increase in their market values of agricultural production 
between 2002 and 2007. 

For Hansford County in 2007, livestock sales accounted for approximately 85% ($503,094,000) of the 
total value for agricultural products, while crop sales accounted for approximately 15% ($86,705,000). 
The county’s livestock inventory is heavily dominated by cattle and calves, followed by hogs and pigs, 
horses and ponies, layers, and broilers and other meat-type chickens. Wheat (grain) is the leading crop 
item, followed by corn (grain), sorghum (grain), corn for silage, and forage (hay, grass silage, greenchop, 
etc.) (USDA, 2007). 

For Hutchinson County in 2007, livestock sales accounted for approximately 47% ($23,134,000) of the 
total value of agricultural products, while crop sales accounted for approximately 53% ($26,423,000). 
The county’s livestock inventory is heavily dominated by cattle and calves, followed by horses and 
ponies, layers, all goats, sheep, and lamb. Wheat (grain) is the leading crop, followed by corn (grain), 
sorghum (grain), forage, and cotton (USDA, 2007).  

For Sherman County in 2007, livestock sales accounted for approximately 77% ($344,697,000) of the 
total value for agricultural products, while crop sales accounted for approximately 23% ($104,162,000). 
The county’s livestock inventory is heavily dominated by cattle and calves, followed by horses and 
ponies, hogs and pigs, goats, and layers. Wheat (grain) is the leading crop item, followed by corn (grain), 
sorghum (grain), cotton, and forage (hay, grass silage, greenchop, etc.) (USDA, 2007).  

For Moore County in 2007, livestock sales accounted for approximately 83% ($384,485,000) of the total 
value for agricultural products, while crop sales accounted for approximately 17% ($78,715,000). The 
county’s livestock inventory is heavily dominated by cattle and calves, followed by hogs and pigs, horses 
and ponies, goats, and layers. Wheat (grain) is the leading crop item, followed by corn (grain), sorghum 
(grain), forage (hay, grass silage, greenchop, etc.), and cotton (USDA, 2007). 

3.7.6 Community Values 

The term “community values” is included as a factor for the consideration of transmission line 
certification under Section 37.056(c)(4) of the Public Utility Regulatory Act (PURA), although the term 
has not been specifically defined for regulatory purposes by the PUC.  
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For the purposes 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.” 

3.8 LAND USE, AESTHETICS, AND RECREATION 

3.8.1 Land Use 

The study area includes portions of Hansford, Hutchinson, Sherman, and Moore Counties, Texas, and 
encompasses the communities of Gruver and Sunray. Development is generally concentrated in the cities 
and towns located along the major roadways; however, rural single-family residences and farm operations 
are scattered throughout the study area along the various farm-to-market and county roads. Major 
roadway corridors include SH 15 and SH 136. 

PBS&J solicited information from Hansford, Hutchinson, Sherman, and Moore Counties, economic 
development boards, chambers of commerce, independent school districts, and various state and local 
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: 

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

• prominence of water in the landscape (rivers, lakes, etc.); 

• vegetation variety (woodlands, meadows); 

• diversity of scenic elements; 

• degree of human development or alteration; and  

• overall uniqueness 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 
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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 
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. 

A review of the Texas Outdoor Recreation Inventory (TORI), revealed two parks in the study area. Both 
of these are city parks associated with Gruver and Sunray, respectively. Gruver City Park is located at the 
intersection of King Street and Broadway Street in Gruver. The Gruver City Park offers a covered 
pavilion, a gazebo, playground area, and two sand volleyball courts. The Gruver Municipal Swimming 
Pool is also located in the City Park. Painter’s Park is located north of the Sunray city limits, at the 
intersection of 10th Street and Avenue J. The park is approximately 3 acres and offers picnic tables, and 
playground equipment (TPWD, 1990). 

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. 

3.8.3 Transportation/Aviation 

The study area’s existing transportation system is a limited system of public roads - SH 15, SH 136, and 
county and farm-to-market 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). 

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 
identified areas of high need in the Panhandle; however, no known projects are planned within the study 
area to address those needs.  
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A review of TxDOT’s Statewide Transportation Improvement Program (2008–2011) did not identify any 
improvements to be made within the study area (TxDOT, 2007).  

A review of the Albuquerque and Wichita Sectional Aeronautical Charts (FAA, 2008a), documented four 
registered public-use airports in the study area: Cluck Ranch Airport, Gruver Municipal Airport, Sunray 
Airport, and Texhoma Municipal Airport. Three additional airports were identified on USGS topographic 
maps but were not identified on the FAA Sectional Aeronautical Charts. No heliports, gliderports, or 
balloonports were documented in the study area. 

3.8.4 Communication Towers 

Two television towers were identified within the study area and both of these are associated with the City 
of Gruver. In addition, one FM tower has filed an application. Numerous cellular phone communications 
towers were also identified throughout the study area (see Figure 6-1). 

3.9 CULTURAL RESOURCES 

3.9.1 Cultural Setting 

All counties (Figure 3-7) in the project area are in the Plains Planning Region, as delineated by the THC 
(Kenmotsu and Perttula, 1993; Mercado-Allinger et al., 1996). The geographic region is described as the 
High Plains and the vegetation is categorized as Plains Grassland (Biesaart et al., 1985). The topography 
generally is very flat, showing little vertical relief. Playa lakes, which are shallow depressions that collect 
runoff water into ponds, are scattered throughout the region. There has been no cultural chronology 
constructed for this specific region, but the broad periods used throughout the Texas area can easily be 
applied to this region. Below is a brief description of the cultural chronology and major cultural 
developments of the region.  

The cultural history of the Southern Plains can be divided into four chronological sequences: Paleoindian, 
Archaic, Late Prehistoric, and Historic periods (Boyd, 1997). The three prehistoric periods have been 
defined based on environmental adaptation and specific diagnostic artifactual materials. In turn, each 
period reflects a change in subsistence, which has been gleaned from the examination of past material 
remains and settlement patterns. For instance, the transition from hunting now extinct species of animals 
roughly coincides with the division between the Paleoindian and Archaic periods. The historic period 
reflects both the effects of European exploration on indigenous populations in the area, as well as 
Europeans and Euro-Americans settlement in the region. Historic sites reflect ranching, farming, and 
related activities. These were the primary means of subsistence during much of the historic period. 

  



Source:  Mercado-Allinger et. al., 1996
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3.9.1.1 Paleoindian Period 

3.9.1.2 Paleoindian Period 

The Paleoindian period refers to prehistoric populations that inhabited North America from the 
end of the Pleistocene epoch until the early Holocene epoch. The earliest well-defined period of 
human habitation in the New World began about 11,000 B.C. 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. Plants were 
almost certainly consumed, but data regarding this aspect of subsistence are rare. 

The Paleoindian period on the Llano Estacado is subdivided into a sequence of four main cultures 
(Holliday, 1987); from earliest to latest, these are Clovis, Folsom, Plainview, and Firstview (Turner and 
Hester, 1985). Distinctive projectile points and economic activities differentiate one from the next.  

The primary marker of the Clovis culture is the Clovis fluted point. Clovis hunters commonly hunted 
now-extinct megafauna such as mammoths. 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) and the 
Roberts County Miami site on the northern edge of the Llano Estacado (Sellards, 1938). Johnson and 
Holliday (1985) also report Clovis material at the Lubbock Lake site near Lubbock, Texas.  

Following Clovis is the Folsom culture. The Folsom culture is characterized by the hunting of Bison 
antiquus using a more refined fluted point than Clovis. Regional Folsom sites include the type site near 
Folsom, New Mexico (Figgins, 1927), the Lipscomb site in Lipscomb County (Wormington, 1957) the 
Lubbock Lake site, the Adair-Steadman site in Fisher County (Tunnell, 1977), the Lake Theo site 
(41BI70) (Harrison and Smith, 1975; Harrison and Killen, 1978). 

The Plainview culture was similar to the Folsom culture in its use of Bison antiquus. The Plainview point, 
however, was unfluted and parallel flaked. Plainview sites in the region include the Hale County type 
sites (Sellards et al., 1947), and the San Jon (Wormington, 1957) and Milnesand sites in eastern New 
Mexico (Sellards, 1955). 

The terminal Paleoindian Firstview culture hunted both extinct and modern bison with unfluted, parallel-
flaked points similar to Plainview. Sites in the region with Firstview components include Blackwater 
Draw Locality #1 and Lubbock Lake. 

Environmental changes and the resultant adaptation by later cultural groups define the end of the 
Paleoindian period. By about 6,500 B.C., the wet and cool conditions of the Anathermal gave way to 
much warmer and drier conditions. Most megafauna species, including mammoth, mastodon, and Bison 
antiquus,, as well as Anathermal plants, were then extinct. 
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3.9.1.3 Archaic Period 

The Archaic period follows the Paleoindian period and spans the period between 6500 B.C. to 
approximately A.D. 500. It is divided into the Early Archaic (5500 to 2000 B.C.) and Late Archaic 
(2000 B.C. to A.D. 500). The Early Archaic substage in the High Plains is 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. 
Lithic artifacts that are common during the Early Archaic include stemmed dart points, gouges, grinding 
implements, hearthstones, and boiling pebbles (Hughes, 1991). 

By about 2000 B.C., the Late Archaic substage is identified based largely on climatic changes to a more 
modern climate (Medithermal). The Late Archaic is represented by thousands of archeological sites, in 
sharp contrast to the few sites identified to date to the Early Archaic substage. During the Late Archaic, 
the primary mode of subsistence was bison hunting, even though assemblages dating to this substage 
indicate exploitation of both large and small game animals as well as exploitation of wild plaints. 
Nomadic groups of people followed the ever increasing bison herds redeveloping bison-hunting skills 
reminiscent of their Paleoindian predecessors (Boyd, 1997; 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 (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.  

3.9.1.4 Late Prehistoric Period  

Beginning about A.D. 500, a wetter climate in the region ushered in the Late Prehistoric period. The Late 
Prehistoric period is subdivided into Late Prehistoric I and Late Prehistoric II. The introduction of several 
new ideas to the cultural inventory began the change from nomadic hunter-gatherers toward a more 
sedentary villager-gardener lifestyle (Hughes, 1991). These new innovations included the bow and arrow, 
pottery, pit houses, and more than likely, some gardening or horticulture (Boyd, 1997; Hughes, 1991). 
Settlements typically are located near active or abandoned river and stream channels. Late Prehistoric 
occupations typically occur in the same location as those of the preceding Archaic period. Hunting and 
gathering was still the primary mode of subsistence for people in the area. 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).  

Hughes (1991) defines this period as starting about A.D. 200 with the appearance of barbed arrowpoints 
and Woodland cordmarked and/or Mogollon brownware pottery. The terminal date of about A.D. 1100 
splits the difference between about A.D. 1000, when a 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 also includes 
changes in house type as well as a shift from barbed points to side-notched triangular points. 
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Three Late Prehistoric cultures occur on the Llano Estacado: Lake Creek on the northern edge, Palo Duro 
on the eastern edge, and Eastern Jornada on the southwest margins. The latter consists of the Querecho 
and Maljamar phases.  

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 (Hughes, 1962). The identifying characteristics of 
this complex include cordmarked ceramics, Scallorn-like arrowpoints, 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).  

The Palo Duro complex, dating from about A.D. 200 to 1000, was initially recognized as a separate 
cultural complex by Hughes and Willey in 1978. The type site for the Palo Duro complex is the 
Deadman’s Shelter site located in Tule Canyon below the juncture of Deadman’s and Barber’s creeks, 
now in McKenzie Reservoir (Hughes and Willey, 1978). Other sites that have been identified as Palo 
Duro complex sites include the Canyon City Club Cave in Randall County (Hughes, 1969), the Blue Clay 
site (Hughes and Willey, 1978), the Chalk Hollow site (Wedel, 1975), and the Kent Creek Site (Cruse, 
1992). 

The artifact assemblage for Palo Duro sites consists primarily of Deadman’s and Scallorn arrowpoints 
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 has 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). 

Based on test excavations at sites on the southwestern Llano Estacado in New Mexico, Corley (1965) 
proposed an eastern extension of the Jornada branch of the Mogollon culture with a sequence of Querecho 
and Maljamar phases. Since 1965, Collins reported components of the Eastern Jornada phases at several 
other sites in southeastern New Mexico and Texas (Collins, 1966, 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. It is characterized by a lack of 
houses. Locally made plain brownware, corner-notched arrow points, and small dart points are common 
artifacts at such sites. 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. 

Beginning around A.D. 1100 or 1200 and coinciding with the appearance of side-notched triangular arrow 
points, the Late Prehistoric II marks the transition from a Woodland to a Village cultural lifestyle. This 
period marks the transition from pit houses to surface houses and subsistence regimes with a heavy 
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reliance on horticulture (Hughes, 1991). The Plains Village culture developed out of the Plains Woodland 
cultures in the region and is often referred to as the Early Plains Village period (Baugh et al., 1984; 
Hofman, 1984). In the Texas Panhandle, the transition from a Woodland to a Plains Village cultural 
lifestyle occurred about A.D. 1200 with the Antelope Creek phase (A.D. 1200–1500), located principally 
along the Canadian River, and the Washita River phase (A.D. 1250–1450) located in western and central 
Oklahoma (Cruse, 1992). 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 Washita River phase is characterized by a ceramic assemblage that is primarily plain wares and 
houses that are not slab lined. Some of the characteristics that it does share with the Antelope Creek phase 
are the use of Washita and Fresno arrow points and subsistence activities revolving around bison 
procurement and horticulture (Cruse, 1992; Hughes, 1991). 

On the southern Llano Estacado the Ochoa phase dates between A.D. 1300 and 1450. It is characterized 
by jacal-like surface houses with rock and adobe foundations, side-notched triangular points, and locally 
made Ochoa Indented Brownware.  

The Late Prehistoric II 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 Athapaska 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 Athapaskan split into two prongs. The Western Athapaskan gradually evolved 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.  

Spanish explorer Francisco Vázquez de Coronado crossed the northern Llano Estacado and Panhandle 
Plains between 1540 and 1542. 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). 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 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 form the Llano Estacado. 
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3.9.1.5 Historic 

Historically, the study area lies in the Comancheria, a region that the Comanche dominated in the 
eighteenth and nineteenth centuries (Thurmond et al., 1981). From approximately A.D. 1700 onward, the 
region’s population grew to include displaced Lipan Apaches, various bands of Comanche, and the 
remnants of original hunters and gatherers. Unlike previous occupants of the area, the Comanche lived in 
seasonal encampments and did not construct permanent dwellings. Instead, they followed the plains herd 
animals on seasonal migrations and lived a nomadic lifestyle. Occasionally, they came together in large 
groups made of multiple bands to gather food in the summer and hunt bison in the fall (Cruse et al., 
1993). Despite Apache alliances with the Spanish and other local tribes, by the early 1800s the Comanche 
had succeeded in pushing the Apaches westward and gaining control of the Concho region (Henderson, 
2009). The introduction of the horse and European firearms allowed the Comanche to function as the 
dominant cultural group in this area until they were displaced by the U.S. government in the Red River 
War of 1874–1875 (Cruse, 2008). As a result of ranching and oil production, the area witnessed an 
increase in the Anglo population after the 1870s. 

Hansford County was first occupied by Apache and subsequently Comanche until the mid 1870s. Buffalo 
hunters, the Red River War of 1874, and the subsequent relocation of the Comanches to Indian Territory 
in 1875 and 1876 removed the Indians as an impediment to the settling and ranching of Hansford County. 
By 1889, the county was politically organized with Hansford becoming the county seat. While ranching 
was the key to the economy of the county, farmers began moving into the area after 1900. Farming 
activities brought land speculation and an influx of immigrant farmers into the county. An example of this 
includes the community of Oslo, a rural community of Norwegian farmers brought to Hansford County 
by the Anders L. Mordt Land Company. The arrival the first railroad, the North Texas and Santa Fe 
Railway, to the town of Spearman in the 1920s brought growth to the county as well as the demise of both 
the towns of Hansford and Farwell which were absorbed by the quickly growing town of Spearman. By 
the 1950s oil had been discovered giving the county a diversified economy of oil production, agriculture, 
ranching, and transportation (Anderson, 2010a). 

Hutchinson County was first occupied by the Antelope Creek Indian culture (Baker and Baker, 2000) 
along the Canadian Valley followed later by other Indian groups such as the Apaches and the Comanches. 
Early Spanish explorers, such as Francisco Vázquez de Coronado and Juan de Oñate, were the first 
Europeans to pass through the area. Anglos began arriving in the area when Stephen H. Long mistook the 
Canadian River for the Red River in the 1820s. By the 1845, Fort Adobe was established and quickly 
abandoned due to friction with the Indians. As a consequence of and as a way to end the increased 
altercations between settlers and the Indians, Colonel Christopher Carson led an expedition against the 
Indians. In what was later referred to as the first battle of Adobe Walls (the ruins of Fort Adobe), the drive 
to remove the Indians from the county had begun. Like Hansford County, buffalo hunters, the Red River 
War of 1874, the second battle of Adobe Walls, and the subsequent relocation of the Indians to Indian 
Territory in 1875 and 1876 removed the Indians as an impediment to the settling and ranching of 
Hutchinson County. Hutchinson’s growth continued much like Hansford County. Politically organizing in 
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1901 with Plemons as its county seat, the county has become economically diversified with agriculture, 
ranching and oil production (Anderson, 2010b). 

Sherman County was named for Sidney Sherman, a veteran of the Texas Revolution. The county was 
established in 1876 by the Texas Legislature from lands formerly part of Bexar County, though it was 
attached to Oldham County until 1889 for administrative purposes. Population growth within the county 
was slow because of its distance from other settlements and its limited surface water. In 1890 the county 
had 34 residents living on 8 farms, which together encompassed 6,400 acres (Pendleton, 2009). The local 
economy was dominated by cattle ranching, with 30,000 cattle reported in the county in 1900 (Pendleton, 
2009). Crops were not heavily grown in the county until the turn of the century, when mechanized water-
well drilling and the first railroad, the Chicago, Rock Island, and Gulf Railway, were built in the county. 
The county seat was moved in 1901 from the small settlement of Coldwater to Stratford, a new town site 
along the railroad (Pendleton, 2009). 

Population growth was encouraged when the railroad began selling land in Sherman County, and by 1910 
the population had grown to 1,376 residents (Pendleton, 2009). Crop farming became successful, with 
over 6,000 acres devoted to wheat and sorghum. The population continued to increase and crop farming 
expanded until the early 1930s, when the Great Depression decreased the population by 10% (Pendleton, 
2009). The drought and recovery cycle continued for the next two decades until large-scale irrigation was 
introduced. Consequently, the large increase in grain production within the county encouraged the growth 
of the cattle industry. The following decades saw a rise in petroleum production and later natural gas 
contributing to the county’s increasing per capita income. The census recorded 3,186 people in the county 
in 2000 (Pendleton, 2009).  

Moore County was formed in 1876 from lands previously assigned to Bexar County. The county was 
named after Commodore Edwin Ward Moore, the commander of the Texas Navy during the Republic of 
Texas. Cattle ranching dominated the periods between 1870 and 1920 (Abbe, 2009). In 1877 George 
Littlefield established the LIT Ranch in southwestern Moore County. Other large ranches in the region 
were soon established, including the LX Ranch, which was headquartered in Potter County. Although 
headquartered in Potter County, the LX and RS ranches (headquartered in Oldham County) held 
substantial acreage in Moore County. Spurred on by the stabilization of the economy and a slowly 
increasing population, the county was organized in 1892 with Dumas as the county seat. By 1900, the 
county recorded 57 ranches and farms with a population of 209. Crop farming existed in the county on a 
limited scale until the early 1900s when a worldwide demand for grains and other crops led to a boom 
after World War I. Many ranches were replaced by farms devoted to sorghum and wheat, and later corn. 
Crop production continued to increase as did the population of the county.  

The Panhandle oilfield was discovered in the mid 1920s. Companies such as Apache, Skelly, Phillips, and 
Shamrock began large-scale commercial oil and gas production in the late 1920s by building refineries in 
the area. The new exploitation of fossil fuels gave rise to the building of several railway lines through the 
county, including the Chicago, Rock Island and Pacific, and the North Texas and Santa Fe Railway. In 
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1935, U.S. Highway 287 was built across the county; it connected Amarillo to Dumas. A network of 
smaller paved roads, including ranch, farm, and oilfield roads, soon developed. The oil and gas industries 
continue to coexist with ranching and farming, and in 2000 the county’s population was 20,121 (Abbe, 
2009).  

3.9.2 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 Transportation (SDHPT), 1975a, 1975b, 1975c, 1988; 
TxDOT, 1993, 1995). The THC on-line Restricted Archeological Sites Atlas only listed 11 previous 
archeological projects for the four 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. Additional investigations in the county include works for the SDHPT 
(SDHPT, 1981, 1990a) as well as for the TxDOT (1990). 

Within Hutchinson County, extensive work has been conducted along Lake Meredith (Bousman, 1974; 
Etchieson, 1979; Phillips, 1985; Etchieson and Couzzourt, 1987; Breternitz et al., 1993; Katz, 1999; Katz 
and Katz, 2000), the Sanford Reservoir (Davis, 1985; Green, 1986), and the Canadian River (Etchieson, 
1981; Karbula and McLoughlin, 1998). Other works in the county include those for proposed pipelines 
(Beene, 1995; Orval et al., 2005), transmission lines (Staley, 1997) as well as investigations for both 
TxDOT (Keller, 1975; TxDOT, 1994a, 1994b) and the SDHPT (1975d, 1982, 1990b). 

In December 2009, the Alternative Route 1 was surveyed by PBS&J archeologists (Nash and Sherman, 
2010). The survey resulted in the location of two newly recorded archeological sites. Site 41MO264 is an 
ephemeral prehistoric lithic scatter. Based on the paucity of artifacts and the small spatial area of the site, 
it likely resulted from a short-duration occupation, very likely a single event, sometime during the 
prehistoric period. Site 41HF129 is a small, sparse lithic scatter that likely resulted from one or more 
ephemeral occupations sometime during the prehistoric period. All cultural materials were observed 
within a disturbed context, on the surface of a cultivated field; no cultural materials were identified in any 
of the six shovel tests excavated on-site. These observations strongly suggest that the portion of site 
41HF129 within the limits of the proposed ROW lacks integrity and the data resources that meet the 
criteria warranting NRHP inclusion. For this reason, no additional investigation is recommended. 
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It is the opinion of the Principal Investigator that neither of these sites meets the criteria warranting 
inclusion in the National Register of Historic Places (NRHP). Further investigation of these sites is not 
recommended.Results of the Literature/Records Review 

The county record files at the Texas Archeological Research Laboratory (TARL) identified six previously 
recorded archeological sites in Sherman County. According to the records the first site was recorded in 
1989 and no sites have been recorded since 2003 when the last two sites, 41SH5 and 41SH6 were 
recorded during the Seaboard Farms survey. The THC’s on-line Atlas did not identify any State 
Archeological Landmark (SAL)-designated sites of RHP-listed properties in Sherman County. The 
Whaley Cemetery is the only cemetery in the county designated as a Texas Historic Cemetery. 
Additionally, the THC Atlas identifies four Official Texas Historical Markers (OTHM) in the county.  

For Moore County the THC’s on-line Atlas identified 263 recorded archeological sites, and no SAL-
designated or NRHP-listed properties. Eight Texas Historic Cemeteries and 10 OTHMs are identified by 
the THC Atlas but none appear to be located within 1,000 ft of the proposed transmission line project.  

Within Hansford County, approximately 128 previously recorded sites were identified, six of which are 
also SALs. All six of these SALs are associated with Palo Duro Reservoir. Additionally, Hansford 
County has three Recorded Texas Historic Landmarks (RTHL). Hutchinson County contains 
approximately 242 previously recorded archeological sites, 1 of which is also a SAL and on the NRHP. 
Also identified in the county was one NRHP property and one NRHP restricted archeological district.  

 




