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To:  TexAmericas Center

Attn: Scott Norton 
  107 Chapel Lane 
  New Boston, TX  75570

CC: Courtney Dunbar, CEcD, EDFP, AICP, Olsson Associates

From: David Williams, P.E., MTG Engineers & Surveyors

OVERVIEW
MTG Engineers & Surveyors Inc. has performed a property assessment and due diligence review for the 
TexAmericas Center located in Bowie County near New Boston, Texas. The purpose of the assessment was 
to review existing property features, identify existing transportation and utility infrastructure, and analyze the 
property’s readiness and limitations for industrial development. The findings of this assessment are as follows:

GENERAL SITE INFORMATION
TexAmericas Center is comprised of three campuses—Central Campus, East Campus, and West Campus—and are 
described as follows:

 Central Campus

  ▯ Approximately 765 acres that were previously a part of the Red River Army Depot (RRAD)

  ▯ The primary use of this area for RRAD was administrative.

  ▯ Currently is a multi-use development consisting of the following:

	 		 	   Single- and multifamily residential use

	 		 	  Recreational use (golf course)

	 		 	  Administrative

	 		 	  Warehousing/storage

	 		 	  Manufacturing

	 		 	  Educational

	 		 	  Personal services (banking)

 East Campus

  ▯ Approximately 8,647 acres previously a part of the Lone Star Army Ammunition Plant (LSAAP)

  ▯  LSAAP’s primary use of the property was as an ammunition production facility including administration, 
production, and storage.

  ▯ Property has land use restrictions for the following items:

	 		 	   Residential use restrictions – No residential use, including but not limited to, single family or 
multifamily residences; childcare facilities; nursing homes or assisted living facilities; and any type of 
education purpose for children/young adults in grades kindergarten through 12.
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	 		 	   Groundwater restriction – No access to or use of groundwater without prior written approval of the 
Army and the Texas Commission on Environmental Quality.

	 		 	   Groundwater monitoring wells – The Army reserves the right to access the property to  
install, monitor, maintain, and remove these wells located mainly around areas previously used for 
munition disposal.

	 		 	   Ground disturbance or intrusive activities – At the time of transfer, certain areas were 
designated as “MEC areas” containing munitions and explosives of concern (MEC).  These 
properties are identified in the Deed Without Warranty from the United States of Americas to the 
Red River Redevelopment Authority (now known as TexAmericas Center) dated September 1, 
2010 as recorded in Volume 11651, Page 1 of the Real Property Records of Bowie County Texas.  
The properties are identified in Exhibit A-6, Access Easement to Army Retained Parcels.  Upon 
remediation of these areas the intent is to transfer ownership to TexAmericas Center.  Attachment 4, 
Notification of Munitions and Explosives of Concern (MEC) – RRRA Parcel of the deed of transfer 
provides a listing where past activities occurred with MEC materials.  	 	 	

	 		 	   Landfill restrictions – Any inactive, abandoned, or active landfills are restricted from excavation, 
digging, drilling, or other ground disturbance activities.

  ▯  29 sites of undetermined historic eligibility for listing on the National Register of Historic Places. No 
disturbance of the ground surface or any other action shall be undertaken or permitted on these sites 
without prior written permission of the State Historic Preservation Office. These sites are primarily 
cemeteries dating from the mid-1800s to the early 1940s.

  ▯ Current uses on this campus include the following:

	 		 	   Manufacturing

	 		 	   Storage

 West Campus

  ▯ Approximately 2,837 acres previously a part of RRAD located in the southwest corner of RRAD.

  ▯  The primary use of this area was as a buffer area and for bunkered storage of ammunitions and  
explosive items.

  ▯  Property has land use restrictions for the following items:

	 		 	   Residential use restrictions – No residential use, including but not limited to, single family or 
multifamily residences; childcare facilities; nursing homes or assisted living facilities; and any type of 
education purpose for children/young adults in grades kindergarten through grade 12.

	 			   Groundwater restriction – No access to or use of groundwater without prior written approval of 
the Army and the Texas Commission on Environmental Quality for the portion of the property within 
a Plume Management Zone associated with the Ordnance Training Center Hazardous Waste Landfill 
on adjacent property identified in the Texas Risk Reduction Program Deed Notice dated August 10, 
2006, as recorded in Volume 4966, Page 7 of the Real Property Records of Bowie County, Texas.
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	 		 	   Groundwater monitoring wells – The Army reserved the right to access the property to install, 
monitor, maintain, and remove these wells.

	 		 	   Ground disturbance or intrusive activities  – At the time of transfer, certain areas had been 
classified as potential “MEC areas”. Discovery of any MEC on the property requires that immediate 
activities cease and that the local police department and the Department of Defense be notified.

  These three campuses are in multiple Headright surveys within Bowie County, and are generally located south 
and east of the city of New Boston, south of the city of Hooks and north of the city of Redwater. 

  The campus locations are shown on a map within the Site Development Section of this due diligence report.

  There are numerous existing easements on the property for the utility infrastructures, access, and antiterrorism 
force protection that runs through and around the property.  The majority of these easements were created by 
reservation in the deed of transfer and are not of public record.

  Numerous cemeteries exist on the property, primarily on the East and West campuses, and are restricted from 
development. The majority of the cemeteries are small family type cemeteries.  Access to these locations is 
restricted and must remain in place.

  The boundary surveys for the campuses are as follows:

 ▯  Central Campus – The U.S. Army performed a boundary survey of the RRAD prior to the transfer of 
any properties. A legal description of the Central Campus was developed by the U.S. Army and used 
as the basis of transfer to TexAmericas Center. No Central Campus-specific boundary survey has been 
performed.

 ▯  East Campus – A boundary survey of the portion of LSAAP that was transferred to TexAmericas  
Center was performed by MTG Engineers & Surveyors Inc. in 2010 and was used as the basis of the  
deed of transfer.

 ▯  West Campus – The U.S. Army performed a boundary survey of the Red River Army Depot prior to 
transfer of any properties. A legal description of the West Campus was developed by the U.S. Army  
and used as the basis of transfer to TexAmericas Center. No West Campus-specific boundary survey has 
been performed.

SITE ACCESS
The site has existing access points and potential access points as follows:

  Central Campus – The Central Campus currently has four access points to US 82 along its northern 
boundary. They are described as follows:

  ▯  North Boundary Patrol Road Access Point 1 located near the western boundary of the campus and 
connects US 82 to the parallel North Boundary Patrol Road.

  ▯  North Boundary Patrol Road Access Point 2 located approximately halfway between the North Boundary 
Patrol Road Access Point 1 and James Carlow Drive and connects US 82 to the parallel North Boundary 
Patrol Road.

  ▯  James Carlow Drive is the primary access point for the Central Campus and is a southerly extension 
of Spur 86 approximately 0.3 miles south of IH 30. The Spur 86/IH 30 interchange is a full access 
interchange.
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  ▯  Panther Creek Drive is located near the eastern boundary of the campus and connects to US 82. This 
location is approximately halfway between Spur 86 and Spur 594, which both have access to IH 30.

  Future access points along US 82 are unlikely because of the Texas Northeastern Railroad Spur running 
parallel to US 82 and the low potential to permit a new railroad crossing. Based on current Texas Department 
of Transportation (TxDOT) policy, any new access points to US 82 would have to be located a minimum of 
425 feet from any existing access points.

  East Campus – The East Campus currently has two access points along its northern boundary to US 82, 
multiple access points to Bowie Parkway along its eastern boundary, and the potential additional access along 
its southern boundary to Farm to Market Road 991. Additionally, a restricted access point that is currently 
closed exists between RRAD and this campus. The access points are further described as follows:

  ▯  Cass Avenue access point, located near the western boundary of the campus, is a direct southern 
extension of Farm to Market Road 560, approximately 0.3 miles south of a full access interchange  
with IH 30. 

  ▯  Lone Star Drive access point, located near the eastern boundary of the campus, is a direct southern 
extension of Spur 74, approximately 0.3 miles south of a full access interchange with IH 30. Currently, 
access into the campus at this access point is closed by TexAmericas Center.

  ▯  Bowie Parkway access points are primarily at Oak and Cypress Streets with secondary access points at 
Cedar and Hopkins Streets.  Additional driveway access points also exist along Bowie Parkway. Currently, 
Bowie Parkway is a county road which would allow additional access points in either street or driveway 
connections. From a highway corridor perspective, TexAmericas has set aside a 600-foot-wide corridor for 
the proposed IH 369 future improvements.  

  ▯  Farm to Market 991 potential access points would be on the west side of Bowie Parkway. These potential 
access points would have to be in compliance with TxDOT’s Access Management Policy. Farm to Market 
991 is a two-lane rural open ditch asphalt roadway.

  ▯  The restricted RRAD access point would require extensive coordination between TexAmericas Center and 
the Army. However, it does create the potential for easy access for support of the mission of RRAD by 
off-base contractors and could have significant benefit to the development of a base support park on the 
TexAmericas Center.

SITE TOPOGRAPHY AND FLOODPLAIN INFORMATION 
EAST CAMPUS
  The maximum elevation on the property is approximately 452 feet (NAVD88); the minimum elevation on 

the property is approximately 284 feet. The East Campus lies within two river basins with approximately the 
northern one-third lying within the Red River Basin and the southern two-thirds lying within the Sulphur River 
Basin. The portion within the Red River Basin flows north to a defined channel crossing under the railroad 
tracks and US 82. Various drainage pathways lead to the Red River. The southern portion of the campus 
slopes to the south and the drainage paths lead toward Elliott Creek Reservoir or to toward the East Fork of 
Elliott Creek, both of which drain to Wright Patman Lake in the Sulphur River watershed.
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   A review of the current Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM) 
was performed on the site.

  ▯   The Red River watershed portion of the site has four areas of Zone A floodplains that exist on the northern 
portion of the site and flow from south to north.

  ▯   The Sulphur River watershed has two areas of Zone A floodplains that exist on the southern portion of the 
site and flow from north to south. 

  ▯   Information from the FIRM is included within the Site Developability section of this due diligence report.

	 		 	   The map is based on FIRM Map Numbers:  48037C0310D (Dated November 19, 2010); 
48037C0350D (Dated November 19, 2010); 48037C0325D (Dated November 19, 2010); 

WETLANDS AND WATERWAYS INFORMATION
Construction activities that affect wetlands or waterways should be given special consideration. Wetlands and 
waterways have the potential to be classified as Waters of the United States. The final determination of whether a 
wetland or waterway is jurisdictional is completed by the United States Army Corps of Engineers (USACE) acting 
under the authority of the Clean Water Act. Impacts to wetlands and waterways that are deemed jurisdictional 
must be permitted through the USACE. Minor impacts (less than 0.1 acre of wetlands impacted and/or less than 
300 feet of waterway channel impacted) require the application for a Nationwide Permit. Major impacts to existing 
wetlands or waterways will likely require an Individual Permit. This permit will typically have a review period with 
the USACE of at least six to nine months. Mitigation of the impacted wetlands and/or loss of stream channel is 
required as a part of the Individual Permit.

  A map of potential wetlands is attached within the Site Developability section of this due diligence report. 

  The National Wetlands Inventory map indicates wetlands and waterways are within the limits of the property.

  ▯  The predominant wetland type is freshwater forested/shrub wetland and these are typically located along 
drainage ditches and locations of flat terrain. No field delineations of wetlands have been performed. 

  ▯  Based on the USGS 7.5 Quadrangle Map, blue-line streams were identified on the property. It is our belief 
that these channels have an extremely high probability of being considered jurisdictional.

The National Wetland Inventory map depicts likely areas for wetlands but should not be used for final 
characterizations or determinations. In order to understand the full extent of wetlands, an on-site wetland 
delineation would need to be performed on the property to evaluate the condition of any wetlands that may exist. 
This wetland delineation can also include an investigation of the waterways on the site. Once the delineation 
is complete, the information is sent to the USACE to obtain a formal jurisdictional determination. Once the 
jurisdictional determination is complete, the impacts to the property and the potential development of the 
property can be fully known.

SOILS INFORMATION
  The Soil Survey map for Bowie County indicates the property contains mostly Sawyer silt loam (42.7 percent), 

Annona loam (19.1 percent), Ruston fine sandy load (17.0 percent), and other various soils (21.2 percent).
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  Preliminary geotechnical investigations have been performed on nine different parcels of land on the East 
Campus. The investigations represent approximately 689 acres and 22 borings at depths of 10 feet and 20 
feet. The investigation revealed the following soil characteristics:

  ▯ Soils encountered included:

	 		 	   Loose to medium dense silty sands (SM)

	 		 	   Silty clayey sands (SC-SM)

	 		 	   Silts (ML)

	 		 	   Medium stiff to hard lean clays (CL)

	 		 	   Fat clays (CH)

  ▯ Atterberg Plasticity Indices ranged from non-plastic to 61.

  ▯  No groundwater seepage was noted during drilling operations thus the phreatic surface is predicted to be 
deeper than 20 feet.

  ▯ Allowable gross bearing pressure for native soils at a 2-foot depth vary as follows:

	 		 	   Isolated footings – 800 to 2,500 pounds per square foot

	 		 	   Strip footings – 500 to 2,500 pounds per square foot

  ▯  Building subgrade preparation through over excavation to minimize the potential for risk of damage due  
to soil movement recommends depths of over excavation and replacement with select fill in the range of  
1 to 8 feet.

ENVIRONMENTAL
Numerous environmental investigations have been conducted on the property since its former use as an Army 
munitions production and storage facility.  The environmental investigations include numerous U.S. Army and 
Corps of Engineers Affected Property Assessment Reports and TexAmericas Center Phase I Environmental Site 
Assessment reports all which are on file at TexAmericas Center. These investigations identified several areas 
of concern and recommendations for areas of required remediation or closure in place when remediation was 
determined to not be practical. TexAmericas Center has and continues to work closely with the U.S. Army and 
the Texas Commission on Environmental Quality (TCEQ) to address environmental conditions on the property. 
The intent is to provide Remedy Standard A as defined by the Texas Risk Reduction Program to the maximum 
extent practical for all properties. This program has been successful on several large parcels of property on the 
campuses which have resulted in the TCEQ issuing “No Further Action” letters. This process will continue until 
remediation is complete. 

Most of the original buildings on the campuses contain regulated asbestos containing materials (RACM) and 
lead-based paint. Exhibit B (located in the Appendix), Environmental Protection Provisions of the deed of 
transfer (Attachment 1) addresses RACM and lead based paint testing performed by the U.S. Army. Specifically, 
Attachment 2, Table 1 – Table of Facilities to be surveyed for ACM – (Army Responsibility) provides a listing of 
the structures that the U.S. Army is responsible for RACM abatement. Attachment 2, Table 2 – Table of Facilities 
which may contain ACM – (RRRA responsibility) provides a listing of structures that are TexAmericas Center’s 
responsibility for RACM abatement. In addition, any building not listed in either of the above tables that are 
discovered to contain RACM would be the responsibility of TexAmericas Center. Any of the buildings on the 
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property which were constructed or rehabilitated prior to 1978 are presumed to contain lead based paint which 
can pose health hazards if not managed properly. A complete list of buildings tested for lead-based paint does 
not exist. The U.S. Army is responsible for remediation of RACM in certain buildings and TexAmericas will be 
responsible for remediation in all other buildings. Limited investigations and testing have been performed on 
various buildings on the East campus. Abatement of these materials has occurred as necessary depending on 
the proposed re-use or demolition of structures and is anticipated to continue on an as-needed basis unless a 
source of funds for a wide-scale remediation is obtained.

UTILITY INFRASTRUCTURE INFORMATION
SANITARY SEWER
  Riverbend Water Resources District (RWRD) operates the wastewater system that serves the East Campus 

and RRAD. The portions of the sanitary sewer collection system on the East Campus are largely in excess 
of 70 years old and were constructed of clay tile collection lines and brick manholes. This system has 
significant inflow and infiltration issues which resulted in abandonment of a large portion of the system on the 
western portion of the campus. TexAmericas Center has secured an Economic Development Administration 
Infrastructure grant to assist with the construction of a new sewer trunk line to service the western portion of 
the campus. The remainder of the collection system still in operation is in poor condition and will have to be 
replaced as funding allows. Additionally, a large portion of the southern portion of the campus currently does 
not have any sanitary sewer service. Because of the terrain, it is anticipated that lift stations and force mains 
will be required to provide service to these areas. System analysis to minimize the number of lift stations is 
planned to be performed as the development of sites occur. A summary of the sanitary sewer system is as 
follows:

  ▯    An existing 10-inch sanitary sewer force main from RRAD along the north side of Oak Street to just west of 
Montague. This is the main outfall from RRAD and provides no benefit to the property.

  ▯    An existing 15-inch sanitary sewer main from the RRAD sewer meter station to the J-15 lift station is 
located east of Bowie Parkway. This main trunk line conveys wastewater from RRAD along with wastewater 
from the East Campus, with the exception of two locations that are on septic systems.

  ▯    An existing 10-inch sanitary sewer force main from J-15 lift station to the south for approximately 1,700 feet 
where it converts back to a 15-inch gravity sanitary sewer main that continues in a southerly direction to 
the Collins Wastewater Treatment Plant. 

  ▯    Sanitary sewer septic systems have been installed at two locations because of the distance from active 
sanitary sewer mains and low usage. TexAmericas Center desires to minimize the use of septic systems 
and to connect these systems to the sanitary sewage collection system when sewer infrastructure 
improvements occur that allow for these changes.  

  ▯    Existing available capacity in the 15-inch sanitary sewer main is greater than 1.25 million gallons per day 
(gpd) in normal dry weather flow conditions.

  ▯    The average wastewater treatment flow at the Collins Wastewater treatment plant varies between 150,000 
to 200,000 gpd. The plant is permitted for an average daily flow of 1.5 million gpd with a maximum flow 
of 3 million gpd  The wastewater treatment plant uses a sequencing batch reactor wastewater treatment 
system and was designed for easy expansion of the facility in 1.5 million gpd treatment modules.
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 WATER
  Texarkana Water Utilities currently owns the potable water distribution system that serves the campus. Transfer 

of this system to RWRD is currently being negotiated and is expected to occur in 2017.

  ▯    An existing 30-inch main exists parallel to the Texas Northeastern Railroad along the north side of the site. 
This main transitions to a 24-inch main at the northwest limits of the East Campus.

  ▯    At the northeast corner of the East Campus, a 16-inch main connects the East Campus to the 30-inch 
main. Additionally, this 16-inch main provides the water supply for RRAD.

  ▯    The East Campus gets its pressure from a booster pump station located on the 16-inch main adjacent to 
the connection to the 30-inch main.  

  ▯    The booster pump station is designed to provide up to 1.728 million gpd through the pump station.

  ▯    The booster pump station maintains a minimum static pressure on the East Campus of 60 psi.

  ▯    The currently available water capacity in the 30-inch main is 5 to 10 million gpd depending on other 
system demands and system operations.

  ▯    With the construction of either an off-site booster pump or elevated storage tank, the available water 
capacity in the 30-inch main could be increased significantly depending on design characteristics.

  RWRD has conducted studies for construction of a new regional water treatment plant. The study selected 
preferred location for the new plant is on the southern portion of the East Campus. This location would require 
a raw water main to be constructed from Wright Patman Lake. The construction of the plant on the East 
Campus would enhance the water availability and provide the opportunity for raw water, if needed.

ELECTRICAL SERVICE
  American Electric Power/Southwestern Electric Power Company (SWEPCO) operates the local power 

distribution, which serves the property.

  69 kV and 128 kV primary lines exist within 0.2 mile of the northern property line and run parallel to US 82. A 
345 kV primary line crosses the southern edge of the campuses near Farm to Market 991.

  12.5 kV distribution lines run along the primary roadways of the campuses being Oak, Cass, and Cypress and 
Bowie Parkway.

  A distribution substation is located on the campuses along Bowie Parkway just north of Cypress Street.  

  A distribution substation is located just north of the site along Farm to Market 1398 north of US 82.

  A distribution substation is located 1.4 miles west of East Campus on Central Campus. Because of the 
presence of the RRAD secured campus, a direct route from this substation to the East Campus would require 
extensive coordination with the Army.

  Current distribution system available capacity is approximately 15 megavolt amperes (MVA) at a 12.5 kV 
distribution voltage.

  An easement would be required for any new location infrastructure provided within the campuses.

  As development occurs, additional electrical substations would be required.  The location of these substations 
would be determined at the time the development occurs.  It is anticipated that a new substation would require 
an approximate 5-acre site.
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NATURAL GAS SERVICE
  Navitas Utility Corporation is developing the local natural gas distribution system which will serve the East 

Campus

  Navitas’ construction plans and system model plans depict running dual 4-inch gas lines along Oak, Cass, 
and Cypress streets and Bowie Parkway. One of the proposed 4-inch gas lines will be operated as a pressure 
main with 60 psi and the other 4-inch gas line as a service main with 60 psi.

  The system should be able to supply up to approximately 70 million cubic feet (MCF) per hour.  Any greater 
demand would require transmission system upgrades.

 An easement would be required for any new infrastructure provided within the site.

TELECOMMUNICATION PROVIDERS
Windstream and Network USA are the telecommunication providers within the campuses.

   Windstream has fiber and copper from US 82 to the intersection of Oak and Lamar streets.

  ▯    IMON has unlimited capacity.

   Network USA recently executed a franchise agreement with TexAmericas Center to use an existing 
TexAmericas Center 12 strand fiber along Oak Street. Network USA plans to use this fiber on an interim basis 
and build out a new fiber infrastructure on the East Campus.

  ▯    The infrastructure will have a minimum capacity of 10 Gbps.

   An easement or utility permit would be required for any infrastructure provided within the site.

TRANSPORTATION INFRASTRUCTURE INFORMATION
ROADWAY INFRASTRUCTURE
   The property ingress/egress can occur at either US 82 and Cass Street (northwest boundary); US 82 at Lone 

Star Parkway (Spur 74) (northeast boundary); US 82 at Bowie Parkway (northeast boundary) and Farm to 
Market 991 at Bowie Parkway (southeast boundary).

   The northwest and northeast access points have easy access (approximately 0.3 mile) from a full access 
interchange with Interstate 30 along state-maintained roadways to the property boundary.

   Bowie Parkway is a paved county roadway with multiple access points to the property, i.e., Oak, Cypress, 
Hopkins streets, etc.

   The site is located in close proximity to major highways and interstates. The adjacent major highways and 
interstates are as follows:

  ▯      Interstate 30 – approximately 0.3 mile to the north of the campuses.

  ▯    US 82 – adjacent to the northern boundary of the campuses.

  ▯      Farm to Market 991 – Direct access from the southeast portion of the campuses.

  ▯      US 67 – approximately 3 miles south of the campuses along Farm to Market 991.
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  ▯         Interstate 369/US 59 – approximately 9 miles east of the northeast portion of the campuses via 
Interstate 30.

  ▯      US 71 – approximately 13 miles east of the northeast portion of the campuses via Interstate 30.

  ▯      Interstate 49 – approximately 15 miles east of the northeast portion of the campuses via Interstate 30.

   The nearest north-south interstate is Interstate 369, which is located 9 miles east.

  ▯      Access to the campuses from I-369 can be made by heading west on Interstate 30 to an interchange with 
Spur 74 which leads directly into the campuses.

    The nearest east-west interstate is Interstate 30, located 0.3 miles north of the campuses.

  ▯      Access to the campuses from I-30 can be made by heading south on either Spur 74 or Farm to Market 
560 to the northern limits of the campuses.  

Texarkana, Texas, is approximately 7 miles from the site via I-30.
Shreveport, Louisiana, is approximately 72 miles from the site via I-30 and I-49.
Dallas, Texas, is approximately 180 miles from the site via I-30.
Little Rock, Arkansas, is approximately 144 miles from the site via I-30.
Houston, Texas, is approximately 267 miles from the site via I-69 (US 59).
New Orleans, Louisiana, is approximately 395 miles from the site via I-30, I-49 and I-10.

RAILROAD INFRASTRUCTURE
    The Texas Northeastern Railway (TNER) line is a Class III railroad that runs east-west along the northern edge 

of the property. TexAmericas Center has approximately 32 miles or rail spur inside of the campuses with a 
switch from the TNER. Lone Star Rail Car Storage is the operator of the rail spur system inside the campuses.  

  ▯      The TNER is owned and operated by the Genesee & Wyoming Rail Company.

  ▯ The TNER interchanges to the Union Pacific and BNSF railroad at Texarkana.

  ▯  The TexAmericas Center rail spurs is primarily constructed of 85# and 95# rail and was designed for 
smaller boxcars in use at the time of its original construction in the 1940s. The rail spur system is primarily 
used for the storage of cars at the present time.

  ▯  The existing spur track system within the campuses requires speed restrictions of 10 mph or less due to 
light rail weight and sharp track curvature.

  ▯  An existing storage-in-transit (SIT) yard is located along the western edge of the east campus.

AIR SERVICE
    There are several domestic commercial airports generally located near the site.

  ▯      The nearest air service is the Texarkana Regional Airport (TXK) located approximately 22 miles  
east of the site. The airport is served by American Eagle and provides service to Dallas/Fort Worth  
International Airport.

	 		 	   There are two runways

     – Runway 04/22 is 6,600 feet long

     – Runway 13/31 is 5,200 feet long

	 		 	  Commercial air operations are provided by American Eagle. 
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	 		 	  TAC Air operates a fixed base operation (FBO) services center at the airport.

	 		 	  The primary destination point for the airport is Dallas/Fort Worth International Airport.

▯      Shreveport Regional Airport (SHV) is located approximately 97 miles south of the site. The airport is served by 
regional traffic with connections to major airline hubs.

	 		 	   There are two runways

     – Runway 114/32 is 8,351 feet long

     – Runway 06/24 is 6,202 feet long

	 		 	  Commercial air operations are provided by Allegiant, American, Delta, GLO, and United.

	 		 	   Major destinations include Dallas/Fort Worth, Las Vegas, Atlanta, New Orleans, Denver,  
and Houston.

  ▯      Clinton National Airport (LIT) located in Little Rock, Arkansas, is approximately 159 miles east of the site. 
The airport is served by national traffic with connections to major airline hubs.

	 		 	   There are three runways

     – Runway 4L/22R is 8,273 feet long

     – Runway 4R22L is 8,251 feet long

     – Runway 18/36 is 6,224 feet long

	 		 	  Commercial air operations are provided by Allegiant, American, Delta, Southwest, GLO, and United.

	 		 	   Major destinations include Las Vegas, New Orleans, Phoenix, Dallas, Houston, Atlanta, Orlando, 
Charlotte, Detroit, St. Louis, Denver, and Chicago.

    One International airport is located west of the site.

  ▯      Dallas/Fort Worth International Airport (DFW) is located approximately 180 miles west of the site. The 
airport is served by regional traffic and international destinations.

	 		 	  There are several runways

     – Runway 13L/31R is 9,000 feet long; Runway 13R/31L is 9,301 feet long

     – Runway 17C/35C is 13,401 feet long; Runway 17L/35R is 8,500 feet long

     – Runway 17R/35L is 13,401 feet long; Runway 18L/36R is 13,400 feet long

     – Runway 18R/36L is 13,400 feet long

	 		 	  Several airlines provide service at DFW. DFW is a hub for over 23 airlines.

	 		 	   Major destinations include 207 destinations; 58 international, 149 domestic. 

	 		 	   The local airport in Texarkana has direct connections to DFW.

PORT SERVICE
    TexAmericas does not have direct access to a port.

    The Port of Caddo-Bossier (Shreveport) is approximately 100 miles from TexAmericas Center. The Port of 
Little Rock is approximately 160 miles and the Port of Houston is approximately 295 miles.
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ZONING AND LAND USE
      TheTexAmericas campus is located within an unincorporated area of Bowie County.

      Bowie County has no zoning ordinance.

      The property is deed restricted for commercial and industrial use.

      The former use of the property as a munitions production facility resulted in sparse residential 

development in proximity to the campuses.  

SITE CONSTRUCTION AND BUILDING PERMITS
The following are general instructions for obtaining the necessary approvals and permits:

      Zoning: Property is currently not zoned and future zoning is not anticipated. The proposed use of the 

property will be approved by TexAmericas Center.

      Floodplain Development: There are floodplains identified on this property. Developments within a 

flood plain require a floodplain development permit from Bowie County. The Bowie County Flood 

Plain Administrator’s office is located at the Bowie County Courthouse, 710 James Bowie Drive, 

New Boston, Texas.

      Site Construction Permits: Prior to ground disturbance on a site, a stormwater permit for 

construction activities must be obtained. Depending on the area of disturbance, this process requires 

the submission of a notice of intent and the creation of a Stormwater Pollution Prevention Plan 

(SWPPP) and the design of proper sediment and erosion control best management practices (BMPs) 

to be used during construction. Stormwater permits for construction activities are issued by the Texas 

Commission on Environmental Quality (https://www.tceq.texas.gov/permitting/stormwater/construction/

TXR15_AIR.html) as authorized by the General Permit to Discharge Under the Texas Pollutant 

Discharge Elimination System under provisions of Section 402 of the Clean Water Act and Chapter 26 

of the Texas Water Code.

      Building Permits: Currently, no building permits are required by TexAmericas Center or Bowie 

County therefore, only permits required by State rules and regulations are required such as 

floodplain, development, on-site sewage facilities, etc. are required. TexAmericas Center is 

in the process of developing covenants, restrictions, and easement documents to insure a 

reasonable, fair, and consistent development of their campuses. These documents will encourage 

development of the property. Currently, TexAmericas Center does require a plan review process 

for any new construction. This plan review process typically takes less than 10 business days.  

In most instances, where ongoing coordination has occurred with TexAmericas Center during 

the development process, the plan review is typically less than 5 business days. Plan reviews, 

inspections, and final certificate of occupancy are handled by authorities having jurisdiction. 

Typically, TexAmericas Center is the controlling authority, except for state-required permits such as 

air permits, stormwater industrial permits, etc.
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FOREIGN TRADE ZONES AND HUB ZONE

FOREIGN TRADE ZONE (FTZ)

       The campuses are designated as foreign trade zone # 258. TexAmericas Center will assist any potential 

business with use of this foreign trade zone. 

HUB ZONE

       TexAmericas Center is designated as a Historically Underutilized Business (HUB) Zone by the Small Business 

Administration in May, 2017.
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EXECUTIVE SUMMARY
TexAmericas Center identified a list of local development targets using the following criteria:

    Raw product proximity

    Skilled labor availability

    Natural clustering opportunities

    Emerging market trends

     Logistical advantages

    Existing asset capitalization

An understanding of key industrial development drivers, performance targets, supply chain networks, competitive 
landscaping, and operating conditions is critical to identifying development targets for designing an industrial 
park. This viability assessment identifies industry segments that are well-suited for the TexAmericas Center based 
on infrastructure availability, capacity, and volume.

OVERVIEW
To maximize marketability of the subject land tract, it is necessary to assess the site’s functionality for users. 
Because industrial prospects sometimes require very specific infrastructure and access characteristics, it is 
necessary for TexAmericas Center to be aware of how the site is developed so it can be effectively marketed  
to new users.

Identifying optimal industry clients for development within the TexAmericas Center involved the following steps:

    Identifying existing industry segments (based upon the following factors):

  ▯      Workforce predominance

  ▯      Location as it pertains to critical markets

  ▯      Up- and down-line demand and supply drivers to related clusters

  ▯      Utility tax or rate advantages compared to competitor regions

    Assessing export dominance on a per-sector basis

    Reviewing existing targeted industry study analyses on a regional and statewide basis

    Understanding statewide marketing and recruitment patterns and incentives

    Reviewing Texarkana Region Workforce Target Analysis (Dean Foote, July 2017) 

    Comparing the list of industry segments to the infrastructure capacities and limitations to determine viability

The following report details industries with a strong likelihood of interest in the subject site. Industry information, 
including up- and down-line supply/demand drivers, key characteristics, regional dominance, and industry 
concentrations is evaulated. In addition, assets and deficiencies of the subject property as they pertain to each 
industry segment are identified.
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Information for each industrial segment was obtained through IBIS World, the U.S. Economic Census, the U.S. 

Bureau of Labor Statistics, and the above-stated targeted industry studies. This information has been summarized 

to provide a high-level view of the compatibility of industrial segments to the subject site.

This information is intended for discussion purposes as it pertains to scoping a direction for the design and 

development of the TexAmericas Center.

ASSESSED TARGETS
The following list of key industry segments, as defined by the North American Industry Classification System 

(NAICS), represents targets based on the initial research:

    Snack Food Production (NAICS 31191) 

    Millwork (NAICS 32191) 

    Plastic and Resin Manufacturing (NAICS 32521) and Plastic Pipe and Parts Manufacturing (NAICS 32612) 

    Mining, Oil, and Gas Machinery Manufacturing (NAICS 33313) 

    Engine and Turbine Manufacturing (NAICS 33361a) and Aircraft, Engine and Parts Manufacturing (NAICS 

33641a)  

    Pump and Compressor Manufacturing (NAICS 33391) 

    Motor Vehicle Parts Manufacturing (NAICS 3363) 

    Frozen Food Wholesaling (NAICS 42442) 

    Freight Packing and Logistics Services (NAICS 48899) 

    Public Storage and Warehousing (NAICS 49311)
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SNACK FOOD PRODUCTION (NAICS 31191)1

INDUSTRY DEFINITION
This industry comprises manufacturers that produce snack foods, including potato and corn chips, pretzels, 
popcorn, and similar snacks. However, it does not produce cookies, crackers, bakery products, cereal, or 
granola bars.

INDUSTRIAL SITING CONSIDERATIONS
    Critical Factors

  ▯      Strategically located near sources of key ingredients—flour, corn, and sugar

  ▯      Long-term contract options with local producers of key ingredients

  ▯      Located near distribution channels in larger cities

  ▯      Proximity to road and rail transportation

  ▯      Nearby consumer base

  ▯      Well-established infrastructure, including water and electricity

  ▯      Electric load capacities with redundant capabilities; (available capacity around 13,000,000 kilowatt-hours 
[kWh] per month)

  ▯      Municipal water preferred; (available capacity around 500,000 gallons per day [gpd])

  ▯      Municipal wastewater treatment preferred; (available capacity around 400,000 gpd)

  ▯ Available natural gas; (capacity around 90,000 Mcf per month)

  ▯ Minimum of a T-3 line; fiber optic service preferred

  ▯ Air permitting capability

  ▯ No major elevation changes through the site

  ▯ Outside the 100-year FEMA floodplain

  ▯ Buffering and distance from lighter categorized land uses

  ▯ Adequate staging and turning radii accommodation within the subject site

KEY CLUSTERING OPPORTUNITIES
    Key Buying Industries

  ▯      Strategically located near sources of key ingredients—flour, corn, and sugar

  ▯      Long-term contract options with local producers of key ingredientsw

    Key Selling Industries

  ▯      Oilseed, corn, wheat, barley, sorghum, vegetable, fruit, nut, sugarcane, and sugar processing

  ▯ Laminated plastics manufacturing

  ▯ Corn, wheat, and soybean manufacturing

 "Snack Food Production in the U.S." IBIS World. N.p., Feb. 2017. Web. July 2017.
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SUMMARY
With the advent of healthier snack food options, nuts and nut butter are surging as the growth leader in 
percentage, accounting for 36.7 percent of market share. Within the industry, chips (potato chips, tortilla and 
corn chips, and other chips) still make up the majority of revenue.

Changing consumer lifestyles, product innovation, the presence of substitutes, pricing, and household disposable 
incomes are key drivers for this industry’s performance. Grocery product wholesalers make up 40.8 percent of all 
industry product sales, however this segment is decreasing as online ordering systems gain in popularity. As this 
industry diversifies their product offerings, their foreign appeal has increased. As such, exports are expected to 
increase to 3.8 percent in 2017. Overall, revenue is expected to grow at less than percent annually through 2022.

Manufacturers of snack food products strategically site their companies between the sources of ingredients 
necessary for production and the consumer markets. This strategy helps to avoid costly transportation of  
either raw product or finished product. The Western region accounts for 25 percent because of its favorable 
climate and the large production state of California. Texas houses the second largest number of establishment  
at 8.0 percent.

    TexAmericas Center Viability Rating: 6

6
LOW HIGH

The TexAmericas Center provides ample access to transportation and natural resources which makes it a viable 
location for the snack food production industry. This location has an established natural gas distribution system 
along with a planned future expansion to the system. The on-site water system is comprised of 16-foot, 12-foot, 
and 10-foot transmission mains which provide ample water throughout the industrial park. The site also has an 
extensive sewer and wastewater infrastructure including an on-site wastewater treatment plant with capacity in 
excess of 1 million gallons per day (mgd). 

Access to Interstate 30, State Highway 8, U.S. Highway 82, and electrical systems provide other benefits. 
Because food often relies on a quick delivery to market, a robust hub and spoke transportation system makes 
for the best scenario. This location’s access to the Texas Northeastern Railway line makes the importing and 
exporting of key ingredients and final products feasible with the existing infrastructure. Access to electrical 
power for the transporting, sorting, producing, and distributing of products is currently available via on-site 
infrastructures. The current electrical infrastructure should be sufficient to provide the power to work the many 
machines used for transporting, sorting, producing, and distributing products of the snack food industry. Large 
markets like Little Rock, Arkansas, Houston, Texas, and Baton Rouge, Lousiana, would only be one day of travel 
making these markets easily accessible.

The site’s proximity to markets like Dallas create a strong opportunity for this industry to take advantage of 
potential markets. The proximity of this site to the Southeast region provides another advantage. With one of 
the largest disparities between the distribution of establishments tovs. population there is a vacuum that can be 
taken advantage of in markets like Arkansas, Louisiana, and Mississippi.
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MILLWORK (NAICS 32191)2
INDUSTRY DEFINITION
This industry manufactures hardwood and softwood cut stock and dimension stock timber, i.e., lumber and 
worked wood products cut or shaped into specialized sizes; wood windows and doors; and other millwork such 
as flooring. The reshaped wood products are sold mainly to housing and other building construction industries 
and their contractors, but also to wood product distributors.

INFRASTRUCTURE AND SITING CONSIDERATIONS
    Critical Factors

  ▯      Proximity to major transportation systems

  ▯ Adequate site space for buffering of outdoor storage

  ▯ Significant electric power, including three-phase power availability

  ▯ Proximity to forested regions

  ▯ Few operators in the region

KEY CLUSTERING OPPORTUNITIES
    Key Buying Industries

  ▯      Industrial building construction

  ▯ Commercial building construction

  ▯ Municipal building construction

  ▯ Home builders

  ▯ Apartment and condominium construction

  ▯ Lumber wholesaling

  ▯ Hardware stores

  ▯ Lumber and building material stores

    Key Selling Industries

  ▯      Electrical power transmission

  ▯      Sawmills and wood production

  ▯      Wood paneling manufacturing

SUMMARY
Demand for industry products has experienced growth as new construction has driven demand for building 
materials. This growth is primarily a reflection of new home residential construction, although commercial 
construction has also had an effect. Interior design elements have favored quality millwork so retailers continue

"Snack Food Production in the U.S." IBIS World. N.p., Feb. 2017. Web. July 2017.
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to market and sell woodwork goods from industry operators. Wood product substitutes create a challenge to 
this industry. This challenge, combined with the stabilization of the housing industry, is expected to limit revenue 
growth to a modest increase of 1.7 percent annualized through 2022.

Wood windows and doors account for 44.5 percent of this industry’s revenue. As an additional impact of the 
residential market, residential repair and remodeling makes up 45.6 percent of the market, and new residential 
construction makes up 41.2 percent. Exports have been on the decline with only 1.4 percent of revenue expected 
to come from exports.

The largest market share is typically located near upstream industries such as sawmills and wood paneling 
manufacturers. Since almost 50 percent of all logging companies are in the Southeast, more than one-quarter 
of the industry’s millwork production occurs there. Texas is home to the second largest number of industry 
establishments with 5.9 percent.

    TexAmericas Center Viability Rating: 5

5
LOW HIGH

The markets and community of Texarkana are both estimated to see increases in population resulting in  
an increase in housing and a potential benefit to this industry in the area. This site provides easy access to 
Dallas/Fort Worth housing markets, as well as Little Rock, Arkansas, Memphis, Tennessee, and Oklahoma 
City, although transportation of wood products is costly. Proximity to major transportation systems is key to this 
industry and the TexAmericas Center provides access to State Highway 8, U.S. Highway 82, and close access 
to Interstate 30. Rail transportation is also available in the TexAmericas Center. This industry requires significant 
electric power and the TexAmericas Center provides an existing electrical network as well as an electrical 
substation. Discussions with the electrical provider has highlighted an ability to expand the existing system to  
suit future needs.

The site is zoned exclusively for non-residential uses and can accommodate the buffering required for outdoor 
storage of raw and finished products. This site has proximity to the Southeast region, which as a region has more 
than 50 percent of all logging companies and more than one-quarter of millwork production. This clustering of 
like industries could present some added benefits to this site.
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 PLASTIC AND RESIN MANUFACTURING  
(NAICS 32521)3
INDUSTRY DEFINITION
This industry is composed of establishments that primarily manufacture resins, plastic materials (i.e., polymers), 
and synthetic rubber. Key product groups include thermosetting resins, thermoplastic resins, and synthetic 
rubber. Raw materials are sourced from other components within the chemical industry and industries involved in 
the production of petroleum-based feedstock.

PLASTIC PIPE AND PARTS MANUFACTURING 
(NAICS 32612)4
INDUSTRY DEFINITION
This industry manufactures a range of plastic pipes, plastic fittings for plastic pipes, and unlaminated plastic 
profile shapes, such as rods, tubes, plates, and car parts. This industry does not include plastic hose fixtures, 
plastic plumbing fixtures, or plastic packaging.

INFRASTRUCTURE AND SITING CONSIDERATIONS
    Critical Factors

  ▯      Skilled machinery operators

  ▯      Proximity to major markets

	 		 	  Concentrations generally in the Southeast, Great Lakes, mid-Atlantic, and West regions

  ▯      Access to transportation routes, especially ports allowing for logistical positioning for shipment of products 
and receipt of inputs

  ▯      Access to rail

  ▯      Zoned for light industrial use

  ▯      No major elevation changes through the site

  ▯      Outside the 100-year FEMA floodplain

  ▯      Electric power capacities that can range from 2 megawatts (MW) to 50 MW; dual feed preferred

  ▯      Lower than average electricity rates

	 		 	  Electricity is the most significant cost factor for this industry 

  ▯      Available natural gas (available capacity around 4,000 Mcf per day)

	 		 	   Natural gas is a key energy source and ethylene, a key raw material for polyethylene, a type of 
plastic that is derived from natural gas

3 "Plastic & Resin Manufacturing in the U.S." IBIS World. N.p., Dec. 2016. Web. July 2017.
4 "Plastic Pipe & Parts Manufacturing in the U.S." IBIS World. N.p., Feb. 2017. Web. July 2017.
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  ▯      Municipal water preferred (dual preferred; available capacity around 150,000 gpd)

  ▯      Municipal wastewater treatment preferred; (available capacity up to 150,000 gpd)

  ▯      Ability to discharge effluent

  ▯      Minimum of a T-3 line; fiber optic service preferred

  ▯      Air permit attainment

  ▯      Allowance for considerable building heights

  ▯      Adequate buffering and staging

  ▯      Outdoor and indoor storage allowance

KEY CLUSTERING OPPORTUNITIES
    Key Buying Industries

  ▯      Plastic film, sheet, and bag manufacturing

  ▯ Plastic pipe and parts manufacturing

  ▯ Laminated plastics manufacturing

  ▯ Polystyrene foam manufacturing

  ▯ Urethane foam manufacturing

  ▯ Plastic bottle manufacturing

  ▯ Agriculture and farming sectors

  ▯ Mining companies

  ▯ Construction companies

  ▯ Water and sewer line construction companies

  ▯ Heating and air-conditioning contractors

  ▯ Plumbing industry

  ▯ Water and sewer line construction companies

  ▯ Oil and gas pipeline construction companies

    Key Selling Industries

  ▯      Electric power transmission

  ▯      Natural gas distribution

  ▯      Petroleum refining

  ▯      Petrochemical refining

  ▯      Industrial machinery and equipment wholesaling
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SUMMARY
The plastics and resin manufacturing and plastic pipe and parts manufacturing industries have both experienced 

solid demand during the past five years. The performance of these industries is heavily reliant on demand from 

the manufacturing and construction industries. Rising input costs and the strength of the U.S. dollar will limit 

revenue increases for plastics and resin, which is estimated to be at an annualized rate of 1.4 percent through 

2021. Additionally, the improvements in technology for plastic pipe and parts manufacturing, is expected to boost 

revenue which is projected to grow at 2.3 percent through 2022.

Thermoplastics make up the largest products for the plastics and resin industry. Polyethylene thermoplastics 

(primarily used for plastic bags, films, and bottles) make up 24.6 percent and other thermoplastics (which 

includes PVC and is also used in carpets, food storage, and textiles) make up 36.7 percent of revenue. Plastic 

pipes and associated pipe fittings (which also includes pipes from PVC) make up 47.4 percent of the plastic pipe 

and parts manufacturing industry’s product segment.

Manufacturing (35.5 percent) is the largest market for the plastics and resin industry and exports—the second 

largest market—account for 30.4 percent of revenue. Commercial and infrastructure construction (nonresidential 

and utilities construction) are the largest market segment for plastic pipe and parts manufacturing making up 

a third of industry revenue. The strength of the U.S. dollar has reduced international demand but demand from 

emerging markets for resin has helped to offset that decline. Mexico and Canada make up the largest portions 

for both industries at 23.4 percent and 16.9 percent respectively for plastics and resin and 30.8 percent and 

30.6 percent respectively for plastic pipe and parts manufacturing. 

The largest market share for plastics and resin is found in Texas which is home to over 10 percent of industry 

establishments. Texas is second largest market for plastic pipe and parts manufacturing (7.7 percent). The 

regions with the highest percentages are the Great Lakes and Southeast regions which each account for around 

a quarter of both industry segments primarily due to their predominance of manufacturing, oil refineries, and their 

proximity to ports. 

    TexAmericas Center Viability Rating: 4

4
LOW HIGH

Access to rail and ports are vital to these two industries, and while the TexAmericas Center has access to rail the 

site does not have direct port access. Existing rail infrastructure is in the form of 32 miles of rail spur inside of the 

campuses with a switch from the Texas Northeastern Railway, which is owned and operated by the Genesee & 

Wyoming Rail Company. The current rail spurs are constructed of 85# jointed rail and was designed for smaller 

boxcars in use at the time of its original construction in the 1940’s. Speed within the existing spur system is 

limited to 10 miles per hour or less due to light rail weight and sharp track curvature. The spurs are primarily 

being used for rail car storage, and improvements would be required to accommodate transloading activity. 

This site is located near the Southeast region with its concentrations of oil refineries, ports, and manufacturing 

centers. Shreveport, Lousiana, is 88 miles away, and the site is within a day’s travel to Baton Rouge, Louisiana, 

and Houston. 
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The site’s large size would accommodate the plastic pipes and parts manufacturing, or resin manufacturing. 
These industries generally require large areas to facilitate outdoor storage, and accommodate truck traffic. This 
site does offer an existing electrical and natural gas system with a planned future expansion to the natural gas 
system. Any demand beyond 7,000 Mcf would require transmission system upgrades. This should not provide 
an issue for these industries as they only require 4,000 MCF. The current electrical infrastructure is run by 
Southwestern Electric Power Company and has access to a 69 kV and a 138 kV line with a 345 kV primary 
line running across the southern edge of the site. Multiple distribution stations can be found on the site as well. 
This site has the existing infrastructure to provide the necessary 150,000 gallons of potable water a day that is 
needed. The existing water infrastructure has a booster pump station that can supply 1.728 million gpd through 
the pump station. Several mains run through the site ranging from 16 – 30 inches with the 30-inch main having a 
capacity of 5 to 10 million gpd.

Generally, the site has sufficient access to water, waste water, and electricity. Internal railroad infrastructure 
would likely require improvements, leaving only those portions of the site adjacent or otherwise accessible to 
the mainline track, which forms the northern boundary of the site, optimally situated for this industry type and 
development. The lack of direct access to ports would pose a concern.
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MINING, OIL, AND GAS MACHINERY 
MANUFACTURING (NAICS 33313)5
INDUSTRY DEFINITION
Companies in this industry manufacture products that support various parts of the resource extraction process, 

including rotary and portable drilling rigs and parts, derricks and substructures, and several types of processing 

machinery such as crushers, pulverizers, and screening equipment. Parts are included, but support services are 

excluded.

INFRASTRUCTURE AND SITING CONSIDERATIONS
    Critical Factors

  ▯      Average price of crude oil, world wide

  ▯      Average price of steel, world wide

  ▯      Proximity to mining, oil, or gas production

  ▯      Access to a skilled workforce

  ▯      Abundant electricity

  ▯      Abundant water

  ▯      Air permitting attainment

  ▯ Rail

  ▯      Excellent regional and national transportation access

  ▯      Larger pad site and potential outdoor storage

KEY CLUSTERING OPPORTUNITIES
    Key Buying Industries

  ▯      Mining

  ▯      Oil drilling and gas extraction

  ▯      Heavy construction equipment wholesaling and rental

    Key Selling Industries

  ▯      Engine and turbine manufacturing

  ▯ Metal stamping and forging

  ▯ Steel rolling and drawing

5 "Mining, Oil & Gas Machinery Manufacturing in the U.S." IBIS World. N.p., Nov. 2016. Web. July 2017.
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SUMMARY
Global demand for resources and energy provided for growth early in the period, but the strength of the U.S. 

dollar and a decline in oil prices has resulted in an overall decline in revenue. U.S. oil and gas companies 

created a jump in revenue in 2011 and 2012 due to their efforts around shale oil and gas extraction, however, 

additional supply resulted in falling oil prices. Positive commodity price trends and the strong export market 

resulted in the expectation of revenue growth of 4.7 percent annualized through 2021. 

Oil and gas machinery and equipment is the largest product segment for this industry making up 83.2 percent 

of industry revenue. This dominance of product segment is readily reflected in the market with oil and gas field 

producers and contractors making up over 50 percent of this industry’s major markets. While exports have 

generally been decreasing, they still account for 39.6 percent of industry revenue. Exports to Mexico specifically 

almost tripled from 2011 to 2013. 

Since this industry tends to locate near the sources of the mining, oil, or gas production, half of all industry 

establishments are in the Southwest. Texas, a hub for oil and gas operations, carries the bulk of these with 39.7 

percent of industry establishments. 

    TexAmericas Center Viability Rating: 8

8
LOW HIGH

The TexAmericas Center offers many positive aspects for the Mining, Oil, and Gas Machinery Manufacturing 

industry. The site is near both Texas and Oklahoma which represent a major hub in this industry. A growing 

population in the area may mean an increase in the skilled labor pool.

Access to transportation networks, particularly rail and interstates, are key for this industry. The TexAmericas 

Center maintains rail access through the Texas Northeastern Railway and interstate access with Interstate 30. 

Existing rail infrastructure on-site may have to be upgraded. Because of the machinery used for production, 

the industry must have access to reliable energy, both in production and cost. The TexAmericas Center 

has preexisting electrical infrastructure including a substation. The current electrical infrastructure is run by 

Southwestern Electric Power Company and has access to a 69 kV and a 138 kV line with a 345 kV primary line 

running across the southern edge of the site. Multiple distribution stations can be found on the site as well.

The site’s location could be considered one of its greatest strengths as it allows the industry to be close to 

mining, oil, and gas production sites in the region. The large site allows for the larger pad sizes and outdoor 

storage requirements which are key to this industry.
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ENGINE AND TURBINE MANUFACTURING (NAICS 
33361A)6

INDUSTRY DEFINITION
Operators in this industry manufacture turbines and equipment used for power transmission, such as generators, 

and diesel engines that would be used for highway vehicles and heavy-duty equipment. Parts and accessories 

are included, but wind turbines are excluded.

AIRCRAFT, ENGINE AND PARTS MANUFACTURING 
(NAICS 33641A)7 

INDUSTRY DEFINITION
This industry manufactures and overhauls the complete aircraft, develops prototypes, and converts aircrafts. The 

industry also includes the manufacture, conversion, and overhaul of aircraft engines and propulsion systems. 

Additionally, the industry makes related parts and auxiliary equipment.

INFRASTRUCTURE AND SITING CONSIDERATIONS
    Critical Factors

  ▯      Availability of primary raw products, such as steel and titanium

  ▯      Proximity to related industries

  ▯      Proximity to multimodal transportation

	 		 	   Excellent four-lane surface transportation access 

	 		 	   Proximity to a commercial airport with 5,500 foot runway (preferred)

	 		 	   Proximity to major shipping routes

	 		 	   Proximity to ports and key buying industries

	 		 	   Proximity to rail for receipt of inputs (preferred)

  ▯      Proximity to rail and/or truck hub options for shipment of finished product

  ▯      Zoned for light industrial use and/or aerospace use

  ▯      No major elevation changes through the site

  ▯      Outside the 100-year FEMA floodplain

6 "Engine & Turbine Manufacturing in the U.S." IBIS World. N.p., May 2017. Web. July 2017.
7 "Aircraft, Engine & Parts Manufacturing in the U.S." IBIS World. N.p., Dec. 2016. Web. July 2017.
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  ▯ Free of wetlands, protected species, or other environmental impacts

  ▯ Electric power capacities that can range from 2 MW to 50 MW; dual feed preferred

  ▯ Lower than average electricity rates

  ▯ Large amounts of natural gas capacity (approximately 4,000 Mcf per month)

  ▯ Municipal water preferred (dual preferred; available capacity around 150,000 gpd)

  ▯ Municipal wastewater treatment preferred; (available capacity up to 150,000 gpd)

  ▯ Minimum of a T-3 line; fiber optic service preferred

  ▯ Large-tract site size for building

	 		 	   Site size (50-200 acres) and configuration to accommodate buffering and specific  

process/facility layout

  ▯ Proximity to truck manufacturers

  ▯ Proximity to defense contractors and space stations (California, Texas, Florida)

  ▯ Proximity to an educated workforce (drafters, engineers, machinists, mechanics, and aircraft technicians)

  ▯ Proximity to a four-year engineering university and/or a technical college

  ▯ Air permitting attainment

  ▯ Foreign trade zone status

KEY CLUSTERING OPPORTUNITIES
    Key Buying Industries

  ▯      Mining

  ▯      Utilities

  ▯      Construction

  ▯      General manufacturing 

  ▯      Aircraft and aircraft parts manufacturing

  ▯      Equipment wholesaling

  ▯      Airlines—domestic and international

    Key Selling Industries

  ▯      Ball bearing manufacturing

  ▯      Iron and steel manufacturing

  ▯      Metalworking machinery manufacturing
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  ▯ Screw, nut, and bolt manufacturing 

  ▯      Circuit board and electronic component manufacturing

  ▯      Computer manufacturing

  ▯      Molybdenum and metal ore mining

	 		 	   Commercial airplanes rely on titanium for strength, durability, and lightness

SUMMARY
Demand for engine and turbine manufacturing is heavily driven by industrial activity, demand from freight 

transportation and truck manufacturers (for diesel engines), and trade through the export market, which accounts 

for nearly half of the industry’s revenue. A significant portion of industry revenue comes from the international 

trade of diesel engines and utility turbines. As the U.S. dollar gains and foreign competition increases, the export 

market has slowed. Overall truck transportation will drive domestic demand. As consumer spending increases so 

will the need for freight trucking and demand from manufacturing firms. Revenue for this industry is expected to 

increase at a rate of less than one percent through 2022 for engine and turbine manufacturing.

Revenue growth for aircraft, engine, and parts manufacturing has changed significantly in the five years leading 

up to 2016 growing at an annualized rate of 4.9 percent. Despite reduced U.S. defense spending, spending in 

the commercial segment spurred this significant growth. Driven by demand for civil aircraft and improvements to 

commercial air fleets, this industry is forecasted to grow at an annualized rate of 2.8 percent through 2021.

Turbines and turbine generator sets make up the largest product segment for engine and turbine manufacturing 

with 31.7 percent. The largest product segment for aircraft, engine, and parts manufacturing is aircraft 

manufacturing (61.3 percent). Exports continue to make up a large percent of the market segment for both 

industries (46.5 percent for engine and turbine manufacturing and 58.4 percent for aircraft, engine, and parts 

manufacturing), however the value of the U.S. dollar will likely slow growth in this segment. 

Half of current industry establishments for engine and turbine manufacturing are in the Great Lakes and 

Southeast regions due to the proximity of secondary manufacturing facilities, especially automotive. Government 

incentives, skilled labor, and proximity to research and development are a primary locating factor for aircraft, 

engine, and parts manufacturing. The West region has the highest number of establishments because of the 

strength of aerospace in California. Since exports are such a major source of revenue, proximity to shipping 

routes is a major determining factor. Texas hosts 7.7 percent of establishments for engine and turbine 

manufacturing and 8.0 percent for aircraft, engine, and parts manufacturing.

    TexAmericas Center Viability Rating: 6

6
LOW HIGH

This industry is well suited for the TexAmericas Center. Texas has a well-established aircraft parts and 

manufacturing trade providing access to key industries.
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Access to rail transportation, Interstate 30, State Highway 8 and U.S. Highway 82 give the TexAmericas Center 

great access to transportation which is another critical factor for the Engine and Turbine Manufacturing industry. 

The nearby Texarkana Regional Airport is a commercial airport with a 6,601-foot runway. Along with the need 

for transportation this industry also relies on the presence of natural gas and electricity which this site has 

preexisting infrastructure to support. Water mains run through the site to supply the industry. The existing water 

infrastructure has a booster pump station that can supply 1.728 million gpd through the pump station. Several 

mains run through the site ranging from 16 to 30 inches with the 30-inch main having a capacity of 5 to 10 

million gpd.

There are lands classified on the National Wetland Inventory (NWI) database scattered throughout portions of the 

site, with a concentrated number of them located in the western portion of the site. Portions of the site are also 

classified in the 100-year FEMA floodplain. However, the site’s large size means large areas remain beyond these 

constraints. Another challenge that would need examination would be access to an educated workforce. While 

TexAmericas is close to the Texarkana Texas A & M campus, there are few other post-secondary institutions in 

the area. Texas A&M Texarkana does offer degrees in electrical engineering and computer science
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PUMP AND COMPRESSOR MANUFACTURING 
(NAICS 33391)8

INDUSTRY DEFINITION
Operators in this industry manufacture pumps and compressors for general use, measuring, and dispensing. In 
addition, the industry manufactures nonagricultural spraying and dusting equipment and provides aftermarket and 
repair services for customers. However, industry operators do not manufacture fluid power pumps, pumps for 
motor vehicles, or air-conditioning compressors.

INFRASTRUCTURE AND SITING CONSIDERATIONS
    Critical Factors

  ▯      Air permitting attainment

  ▯ Availability of primary raw products, such as steel

  ▯ Proximity to inputs

  ▯ Proximity to rail, major highways, and waterway systems

  ▯ Rail spurs for export (largely to Canada and Mexico)

  ▯ Zoned for light industrial use

  ▯ No major elevation changes through the site

  ▯ Outside the 100-year FEMA floodplain

  ▯ Electric power capacities that can range from 2 MW to 50 MW; dual feed preferred

  ▯ Lower than average electricity rates

  ▯ Available natural gas; redundant feeds preferred (available capacity around 4,000 Mcf per day)

  ▯  Municipal water preferred with significant water capacity and adequate pressure (dual preferred; available 
capacity around 150,000 gpd)

  ▯ Ability to discharge effluent

  ▯ Municipal wastewater treatment preferred; (available capacity up to 150,000 gpd)

  ▯ Minimum of a T-3 line; fiber optic service preferred

  ▯ Large-tract site size for building and for buffering and storage

KEY CLUSTERING OPPORTUNITIES
    Key Buying Industries

  ▯      Mining

  ▯      Utilities

  ▯      Manufacturing

8 "Pump & Compressor Manufacturing in the U.S." IBIS World. N.p., Nov. 2016. Web. July 2017.
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    Key Selling Industries

  ▯      Industrial supplies wholesaling

  ▯ Iron and steel manufacturing

  ▯ Nonferrous metal foundry products manufacturing

SUMMARY
This industry has benefited from favorable domestic and international economic conditions. As crude oil prices 
dropped, so has the demand from the oil and gas sector. Increased utility construction and downstream demand, 
especially in the manufacturing sector, has benefitted this industry. Global competition and appreciation of the 
U.S. dollar has stifled the export market. These factors, combined with the expected increase in the price of steel, 
will result in an overall anticipated increase in revenue of 2.8 percent annualized through 2021.

Pump and pumping equipment is the largest product segment (55.4 percent) and exports are the largest market 
segment (28.8 percent). Manufacturing industries are the next largest segment, accounting for a quarter of 
total industry revenue. Canada is the largest export destination largely because of its proximity to the U.S. and 
participation within the North American Free Trade Agreement (NAFTA). Canada’s market share is followed 
closely by Mexico and China.

This industry locates near downstream manufacturing industries to reduce order fulfillment time and 
transportation costs. The Southwest has the largest concentration of industry establishments with 21.9 percent. 
Texas hosts the largest percent of industry establishment with 14.6 percent. Oklahoma is the third largest, 
hosting 5.6 percent of industry establishments. Most natural gas operations in the U.S. take place in these  
two states.

    TexAmericas Center Viability Rating: 7

7
LOW HIGH

The TexAmericas Center is well suited for the pump and compressor manufacturing industry. This industry 
requires an area with no major elevation changes. The site has a difference of about 170 feet but the elevation 
change is a gradual slope to the south. Another important aspect of this industry is access to an electrical 
infrastructure that can support 2 MW to 50 MW. The current electrical infrastructure is run by AEP SWEPCO 
and has access to a 69 kV and a 138 kV lines with a 345 kV primary line running across the southern edge 
of the site. Multiple distribution stations can be found on the site as well. This site has the existing infrastructure 
to provide the necessary 150,000 gallons of water a day that is needed. The existing water infrastructure has a 
booster pump station that can supply 1.728 million gpd through the pump station. Several mains run through 
the site ranging from 16 to 30 inches with the 30-inch main having a capacity of 5 to 10 million gpd. The site 
provides quick access to Interstate 30, State Highway 8, and U.S. Highway 82.
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MOTOR VEHICLE PARTS MANUFACTURING  
(NAICS 3363)9
INDUSTRY DEFINITION
Some of the industries considered in this category are automobile engines and parts, automobile interiors, and 
auto parts manufacturing. Companies in this industry sector may manufacture or rebuild equipment related 
to motor vehicles. Establishments in this subsector use production processes like those of other machinery 
manufacturing establishments: bending, forming, welding, machining, and assembling metal or plastic parts into 
components and finished products. However, the assembly and subassemblies of components and their further 
assembly into finished vehicles tends to be a more common production process.

INFRASTRUCTURE AND SITING CONSIDERATIONS
    Critical Factors

  ▯      Access to transportation systems

	 		 	   Excellent four-lane surface transportation access 

	 		 	   Proximity to ports and key buying industries

	 		 	   Proximity to rail for receipt of inputs

	 		 	   Proximity to rail and/or truck to hub options for shipment of finished product

  ▯      Access to a trained workforce

  ▯      Proximity to raw materials

  ▯      Strength of buying industries

  ▯      Proximity to buying clusters

  ▯      Zoned for light industrial use

  ▯ No major elevation changes through the site

  ▯ Outside the 100-year FEMA floodplain

  ▯ Electric power capacities that can range from 2 MW to 50 MW; dual feed preferred

  ▯ Available natural gas; (available capacity around 4,000 Mcf per day))

  ▯ Municipal water preferred (dual preferred; available capacity around 150,000 gpd)

  ▯ Municipal wastewater treatment preferred; (available capacity up to 150,000 gpd)

	 		 	   Wastewater treatment capacity

  ▯ Minimum of a T-3 line; fiber optic service preferred

  ▯ Site size and configuration to accommodate buffering and specific process/facility layout

  ▯ Foreign trade zone status

  ▯ Air permitting attainment

9 "Automobile Engine & Parts Manufacturing in the U.S." IBIS World. N.p., Mar. 2017. Web. July 2017. "Automobile Interior Manufacturing in the U.S." IBIS 
World. N.p., Jun. 2017. Web. July 2017. "Auto Parts Manufacturing in the U.S." IBIS World. N.p., Dec. 2016. Web. July 2017.
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KEY CLUSTERING OPPORTUNITIES
    Key Buying Industries

  ▯      Car and automobile manufacturing

  ▯ SUV and light truck manufacturing

  ▯ Truck and bus manufacturing

  ▯ Truck, Trailer, and motor home manufacturing

  ▯ Aircraft, engine and parts manufacturing

  ▯ Auto parts wholesaling

    Key Selling Industries

  ▯      Iron and steel manufacturing

  ▯ Aluminum manufacturing

  ▯ Metal stamping and forging

  ▯ Metalworking machinery manufacturing

  ▯ Textile mills

  ▯ Leather goods and luggage manufacturing

  ▯ Synthetic fiber manufacturing

  ▯ Urethane foam manufacturing

  ▯ Inorganic chemical manufacturing

  ▯ Paint manufacturing

  ▯ Iron and steel manufacturing

  ▯ Aluminum manufacturing

  ▯ Screw, Nut, and bolt manufacturing

SUMMARY
Improvements in the economy and the recovery of the automotive industry has given establishments in this 
sector a boost. This industry has made efforts to improve their engine and fuel efficiency, which could enhance 
overall industry performance. However, interest in electric vehicles (EV) could undermine demand for the 
automobile engine and parts manufacturing. Overall, revenue is expected to grow at less than one percent 
through 2022 for automobile engines and parts and less than one percent through 2021 for automobile parts 
manufacturing. However, automobile interiors are expected to increase at a higher rate (2.1 percent), primarily 
because of increased global demand. 

The largest product/service segment for automobile engine and parts manufacturing is new gasoline engines 
at 66.7 percent. The largest segment for automobile interior manufacturing is for seats with 37.5 percent. 
Automobile parts manufacturing is highly segmented; the largest segment is other auto parts with 40.9 percent.
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The largest market segment for automobile engine and parts manufacturing and automobile interior 
manufacturing is original equipment manufacturers (OEM) at 63.9 percent and 51.6 percent respectively. The 
largest segment for automobile parts manufacturing is exports at 36.5 percent.

Exports are increasing through 2017 for these industries with automobile engine and parts manufacturing 
increasing at the annualized rate of 3.4 percent through 2017, automobile interior manufacturing increasing at 9.0 
percent, and automobile parts manufacturing increasing at 6.4 percent.

This industry tends to cluster around automotive assembly facilities. Texas houses 6.1 percent of automobile 
engine and parts manufacturing establishments, 8.5 percent of automobile interior manufacturing (second largest 
state based on the percent of establishments), and 5.5 percent of auto parts manufacturing.

    TexAmericas Center Viability Rating: 7

7
LOW HIGH

The fortunate scenario of motor vehicle parts manufacturing is that there is a wide range of siting requirements 
for these users because of the broad size and materials requirements for various motor vehicle parts. Hence, it 
is advised that more research be completed to better define the accessibility of raw product to accommodate 
various forms of motor vehicle parts to best align and recruit companies that have more applicability to the 
TexAmericas site.

The motor vehicle parts manufacturing industry requires access to several transportation systems to be 
successful. The TexAmericas Center has access to rail, U.S. Highway 82, and Interstate 30, and several state 
highways. Another important aspect of this industry is access to an electrical infrastructure that can support 2 
MW to 50 MW. The current electrical infrastructure is run by Southwestern Electric Power Company and has 
access to a 69 kV and a 138 kV line with a 345 kV primary line running across the southern edge of the site. 
This site has access to 7,000 Mcf of natural gas per day, greater than the 4,000 Mcf required for the motor 
vehicle parts manufacturing industry. 

There are lands classified on the NWI database scattered across portions of the site, with a concentration of 
lands located on the western portion. Portions of the site are also classified in the 100-year FEMA floodplain. 
However, the site’s large size means large areas remain beyond these constraints. This industry also requires 
access to a trained workforce. The TexAmericas Center has access to the Texas A&M Texarkana college which 
could provide a trained workforce.
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FROZEN FOOD WHOLESALING (NAICS 42442)10

INDUSTRY DEFINITION
This industry primarily wholesales packaged frozen foods, excluding dairy products. Wholesaling in this industry 

involves the resale of frozen food products to downstream sectors, including restaurants, food-service outlets, 

grocery stores, and other retailers and wholesalers. Products include packaged frozen meats, poultry, seafood, 

fruits and vegetables, juices, bakery products, pizzas, and other frozen meals.

INFRASTRUCTURE AND SITING CONSIDERATIONS
    Critical Factors

  ▯      Access to transportation systems

  ▯      Access to a trained workforce

  ▯      Sufficient pad site to accommodate building traffic, truck traffic, and staging

  ▯      Redundancy and abundance of electricity

  ▯      Proximity to buying and selling clusters

KEY CLUSTERING OPPORTUNITIES
    Key Buying Industries

  ▯      Supermarkets and grocery stores

  ▯      Specialty food stores

  ▯ Chain restaurants

  ▯ Single location full-service restaurants

  ▯ Food service contractors

  ▯ Coffee and snack shops

  ▯ Fast food restaurants

    Key Selling Industries

  ▯      Bread production

  ▯ Frozen food production

  ▯ Ice cream production

  ▯ Juice [roduction

  ▯ Meat, Beef, and poultry processing

  ▯ Seafood preparation

10 "Frozen Food Wholesaling in the U.S." IBIS World. N.p., Mar. 2017. Web. July 2017.
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SUMMARY
This industry has benefited from the fast-paced lifestyle of consumers. As Americans get busier and busier, 

they have become more reliant upon frozen options for fast-food and quick-service meals; however, growth 

has slowed because of increased pressure from competition. This pressure has driven consolidation of 

establishments and helped strengthen industry profit. Even though consumers depend upon ease and 

convenience, health conscious trends do pose a challenge for this industry. Product development will offset this 

impact but revenue is expected to increase by less than one percent annually through 2020. 

Consumption has shifted product segmentation with meat (17.8 percent), poultry (13.3 percent), and fish (31.5 

percent) combined to make up the largest product segment. Food service establishments are the largest market 

segment with 38 percent. This industry’s market is almost exclusively domestic. 

The largest concentration of establishments is located in the West and Southeast regions (26.0 percent and 22.1 

percent respectively) as establishments tend to locate near wholesalers in population centers. Texas hosts a 

large percentage of establishments with 6.2 percent.

    TexAmericas Center Viability Rating: 6

6
LOW HIGH

The frozen food wholesaling industry requires access to transportation systems that the TexAmericas Center has 

plenty of. Access to transportation is provided through rail, U.S. 82, Interstate 30, and several state highways. 

This site’s size can accommodate building and truck traffic and staging. Another important aspect of this industry 

is the redundancy and abundance of electricity. The current electrical infrastructure is run by Southwestern 

Electric Power Company and has access to a 69 kV and a 138 kV line with a 345 kV primary line running across 

the southern edge of the site. General utility service exists to accommodate a user within this industry vertical, 

however it should be noted that a special emphasis will be placed on redundant electrical power in loads of 

excess of 10 MW to accommodate cold storage facility demands. Smaller users of under 400,000 square feet 

can be aptly accommodated within the TexAmericas site. 

This industry also requires access to a trained workforce. The TexAmericas Center has access to the Texas A&M 

Texarkana college which could provide a trained workforce.
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FREIGHT PACKING AND LOGISTICS SERVICES 
(NAICS 48899)11

INDUSTRY DEFINITION
This industry’s main activity is providing packing and crating services for the transportation sector. The industry 

is comprised of companies that provide consolidation of freight consignments, trade document preparation, 

packing, crating, and otherwise preparing goods for transportation and logistics consulting services. The industry 

does not include actual transportation of goods.

INFRASTRUCTURE AND SITING CONSIDERATIONS
    Critical Factors

  ▯      Access to transportation corridors

	 		 	   Within five miles, via truck route, of an interstate or limited access, four-lane improved  

highway system

	 		 	   Access to rail 

	 		 	   Access to international ports is a plus

	 		 	   Proximity to cargo airports is a plus

  ▯      Proximity to major markets

  ▯      Large pad site and outdoor storage

  ▯      Ample space for truck storage and staging

  ▯      No major elevation changes through the site

  ▯      Outside the 100-year FEMA floodplain

  ▯      Free of wetlands, protected species, or other environmental impacts

  ▯      Accommodating permitting and regulation standards 

  ▯      Redundancy and abundance of electricity; capacities that can range from 2 MW to 50 MW

  ▯      Available natural gas; (capacity around 1,200 Mcf per day))

  ▯      Municipal water preferred (dual preferred; available capacity around 20,000 gpd)

  ▯      Municipal wastewater treatment preferred; (available capacity up to 20,000 gpd)

  ▯      Minimum of a T-3 line; fiber optic service preferred

  ▯      Access to multiskilled and flexible workforce

11 "Freight Packing & Logistics Services in the U.S." IBIS World. N.p., Feb. 2017. Web. July 2017.
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KEY CLUSTERING OPPORTUNITIES
    Key Buying Industries

  ▯      Crop services

  ▯      Manufacturing

  ▯      Wholesale trade

  ▯      Retail trade

  ▯      Transportation and warehousing

    Key Selling Industries

  ▯      Copier and office equipment wholesaling

  ▯      Printing

  ▯      Wood pallets and skids production

SUMMARY
In line with a rise in industrial production and international trade, downstream demand has improved since 2012. 
A sluggish economic recovery and a slowdown in manufacturing and transportation further reduced demand. 
Anticipated increases in freight demand brought on by an increase in consumer spending and international trade 
is expected to result in an annualized increase of 1.7 percent through 2022.

The largest service segment is packing and crating services that are not directly related to motor vehicle 
operations (77.4 percent). Wholesalers and manufacturers account for 93.3 percent of industry users. These 
users send freight around the country and down the supply chain. 

This dependence on transportation access causes this industry to locate near major markets and in places with 
proximity to major transportation and shipping hubs. Texas houses 8.5 percent of industry participants because 
of these factors and its access to the Gulf of Mexico. 

    TexAmericas Center Viability Rating: 8

8
LOW HIGH

A critical factor of freight packing and logistics services is access to an interstate within 5 miles of the industrial 
site. The TexAmericas Center has access to Interstate 30 as well as U.S. 82. Access to rail is also supported in 
this site. This sites size is sufficient to accommodate building and truck traffic and staging. While small areas of 
the TexAmericas Center are in a 100-year FEMA floodplain simple planning would allow for construction of the 
industry outside of the floodplain. Another important aspect of this industry is the redundancy and abundance of 
electricity. The current electrical infrastructure is run by Southwestern Electric Power Company and has access 
to a 69 kV and a 138 kV line with a 345 kV primary line running across the southern edge of the site. This site 
has access to 7,000 Mcf of natural gas per day, greater than the 1,200 Mcf required for the freight packing and 
logistics services industry. 

While the TexAmericas Center does have access to some transportation it lacks the access to international ports 
and a cargo airport. There are lands classified on the NWI database scattered throughout portions of the site, 
with a concentration of classified land on the western portion. Portions of the site are also classified in the 100-
year FEMA floodplain. However, the site’s large size means large areas remain beyond these constraints.
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PUBLIC STORAGE AND WAREHOUSING  
(NAICS 49311)12

INDUSTRY DEFINITION
Industry firms provide storage warehousing and storage services to the manufacturing, wholesale, and retail 
sectors. Operators generally use equipment such as forklifts, pallets, and racks to handle goods in containers 
such as boxes, barrels, and drums. Industry firms avoid specializing in handling bulk products of any type,  
size, or quantity.

INFRASTRUCTURE AND SITING CONSIDERATIONS
    Critical Factors

  ▯      Dependent on population spread and retail establishments

  ▯      Low rent and utility costs due to large physical space requirements

	 		 	   Accounted for over 17 percent of industry costs in 2016

  ▯ 50 contiguous, developable acres

  ▯      Configuration that supports adequate staging, buffering, outdoor storage, and multiple modes of 
transportation access, preferred

  ▯ Access to airport and rail preferred

  ▯ Zoned for industrial uses, including protections for outdoor storage

  ▯ No major elevation changes through the site

  ▯ Free of wetlands

  ▯ Free of the 100-year FEMA floodplain

  ▯ Redundancy and abundance of electricity; capacities that can range from 2 MW to 50 MW

  ▯ Available natural gas; (capacity around 1,200 Mcf per day))

  ▯ Municipal water preferred (dual preferred; available capacity around 20,000 gpd)

  ▯ Municipal wastewater treatment preferred; (available capacity up to 20,000 gpd)

  ▯ Fiber optic line access (or available within 180 days)

  ▯ Within five miles, via truck route, of an interstate or limited access, four-lane improved highway system

  ▯ Soils with adequate bearing capacity

  ▯ Within established routes of major logistics hubs

KEY CLUSTERING OPPORTUNITIES
    Key Buying Industries

  ▯      Manufacturing 

  ▯      Wholesale trade 

  ▯      Retail trade

11 "Freight Packing & Logistics Services in the U.S." IBIS World. N.p., Feb. 2017. Web. July 2017.
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    Key Selling Industries

  ▯      Forklift and conveyor manufacturing

  ▯      Building construction

  ▯      Local freight trucking

  ▯      Local industries (general storage)

  ▯      Long-distance freight trucking

SUMMARY
Big-box retailers had internalized warehousing, which somewhat tempered demand. However, demand for 
warehouse space and the increased likelihood of businesses to contract services from third-party providers has 
increased, resulting in a benefit for this industry. This demand has also been driven by growing prevalence of 
e-commerce. An anticipated increase in e-commerce will drive growth for this industry, resulting in an expected 
increase of 2.8 percent annualized through 2022. 

The largest segments are contract storage and handling services, 41.7 percent and 39.5 percent respectively. 
Retail and e-commerce make up 52.1 percent and manufacturing makes up 37.9 percent of the market segment.

This industry locates near population centers as well as areas with high manufacturing and retail sector 
concentrations. As such, the Southeast hosts 25.1 percent of establishments and 25.7 percent of the U.S. 
population. Texas alone hosts the second largest number of establishments (8.9 percent).

    TexAmericas Center Viability Rating: 10

10
LOW HIGH

Multiple forms of transportation are preferred for adequate staging, buffering, and outdoor storage. This site 
provides access to rail, U.S. 82, and Interstate 30. This site has access to 7,000 Mcf of natural gas per day, 
greater than the 1,200 Mcf required for the Public Storage and Warehousing industry. This site also has the 
existing infrastructure to provide the necessary 20,000 gallons of water a day that is needed. The existing water 
infrastructure has a booster pump station that can supply 1.728 million gpd through the pump station. Several 
mains run through the site ranging from 16 to 30 inches with the 30-inch main having a capacity of 5 to 10 
million gpd. 

The location of this site works well with the workforce requirements of this site. With cities like Texarkana 
providing a stable labor pool this should not be a challenge for this industry. 

There are locational advantages for public storage and warehousing facilities found within the TexAmericas 
site. The proposed contiguous space for potential industrial uses are sufficient to host a variety of users. These 
companies typically bring acreage requirements of between 10 and 50 acres and require considerable staging 
space surrounding their facilities. A key factor to attracting this form of development is to clearly display how  
a storage facility can position itself on a lot within the park to provide both excellent access options and 
adequate staging.
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MASTER PLAN 
INTRODUCTION
Olsson Associates created three master plans for the TexAmericas Center (TAC). The differences between the 
three layouts center around the street configuration and the potential building sizes, layouts, and proposed uses.  

All the master plans allow for great site circulation and visibility. They vary based on the number of buildings 
and the areas allotted for the assessed industry targets. It would be important to find out which users would 
be interested in locating to the industrial park, and how large an area they would need for their proposed sites 
before building the complete infrastructure. These concepts have been created for maximum flexibility and will 
allow the developer to phase the infrastructure and pursue multiple users as the site continues to develop.

There are three campuses that make up the TAC; the West Campus is 2,837 acres, the Central Campus is 
765 acres, and the East Campus is 8,647 acres. The master plans are all designed with a focus on the East 
Campus, and specifically the 3,571 acres on the north portion of the site. The concepts use most of this area 
for development. Efforts were taken to locate detention cells in line with natural environmental features and to 
place them between development areas to serve as additional buffers between users. The site is divided into 
multiple development areas based on the impact of floodplains, wetlands, and established drainage waterways 
which extend into the site. Elements of the natural environment which impact the site are contained, primarily 
within a drainage basin which drains north to the Red River, via Barkman Creek. The extreme southern 
portions of the target area drain south towards the Wright Patman Lake. 

This site is currently served by a system of utilities located within the East Campus and the targeted study 
area. These segments of primary utility infrastructure tend to follow the existing, internal roadways and rights-
of-way (ROWs). This configuration tends to provide a ‘backbone’ system of ROWs and utility corridors which 
significantly influenced the master planning process. The existing system of sanitary sewer comprises sewer 
lines, lift stations, and a wastewater treatment plant; all maintained and operated by TAC. This infrastructure 
passes through the target area from east to west, near the Oak Road ROW. Water utility access is also 
maintained and provided by TAC. Water mains are generally located near existing ROWs, the most significant 
of these near Oak Road, Cass Road, and Cypress Road. The site’s electrical service comes from the north 
via a 69 kV OVH line which connects to existing distribution lines within the site. The most significant on-site 
electrical lines follow existing ROWs (i.e., Oak, Cass, and Cypress roads, and Bowie Parkway). Natural gas 
infrastructure is currently located within the target area along the Oak Road ROW. At present, a proposed 
extension of the natural gas system on-site is proposed along the Oak Road, Cass Road, Cypress Road, and 
Bowie Parkway ROWs. The site’s telecommunications networks is a fiber optic line located in the northern 
portions of the target area, running east to west along the Oak Road ROW. Every effort was made to maximize 
the existing resources within the site by proposing potential development/redevelopment options without 
making significant impacts to the existing utility infrastructure. Because a significant number of utility segments 
use the existing ROWs, the majority of them were maintained in their current location and alignment to further 
reduce costs associated with the providing road access.
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The master plans are designed so future development can occur from either the western or eastern half of the 
targeted area. It is anticipated that future development is most likely to occur within the northern extents of the 
target area in the short-term and move toward the south for more long-term development. However, the plans 
are meant to provide flexibility and identify the necessary improvements needed to accommodate any future 
development within the site.

The proposed building layouts can be easily rearranged to accommodate mega-users who would require 
larger buildings or who would require modifications to the road infrastructure without hindering the site’s traffic 
flow and visibility.

All layouts are designed with respect to the existing and future infrastructure. Any utilities that are crossed will 
need to be protected with encasements. To keep costs down, all plans avoid crossing utility lines as much as 
possible. The plans have the convenient access all targeted industries would require.
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OPTION 1 SUMMARY
Option 1 works with topography, flood plains, and drainage for minimal impacts. The existing rail was largely 
left in place and additional rail spurs were added to extend services through the site. The existing roadway is 
proposed to be extended west to provide access through the site. 

The site is divided into north and south sections by the Oak Road ROW. North of Oak Road, starting on the west 
side, there is a cluster of four manufacturing buildings ranging from 46,000 to 164,000 square feet. Continuing 
east, just north of the rail, there are six commercial buildings (ranging in size from 16,000 to 75,000 square feet) 
with access from Main Street. South of the rail is a cluster of six 30,000-square-foot manufacturing buildings 
and one 70,000-square-foot building. Further east (still south of the rail) are four more manufacturing buildings 
ranging in size from 12,000 to 56,000 square feet. Continuing east is a 325,000 and a 200,000-square-foot 
logistics building. There are two 231,000 and 171,000-square-foot wholesaling buildings just east of the logistics 
buildings. On the east portion of the site is a cluster of 12 commercial buildings ranging in size from 33,000 to 
110,000 square feet.

South of Oak Road, the western portion of the site is designed to accommodate logistics users. The far 
southwest portion of the site has three buildings, two are 219,000 square feet, and one is 266,000 square 
feet. Just northeast of that area is another configuration of ten logistics buildings ranging in size from 20,000 to 
200,000 square feet. There is a manufacturing cluster just south of these logistics buildings that consists of five 
buildings that range from 20,0000 to 120,000 square feet. 

Continuing east there is a cluster of larger manufacturing buildings. There are eight large buildings ranging from 
52,000 to 3.8 million square feet. Just south of this cluster are two smaller manufacturing buildings (41,000 and 
51,000 square feet). East of these manufacturing buildings are three logistics buildings ranging from 400,000 to 
520,000 square feet. Just south of these logistics buildings is a small cluster of commercial buildings (16,000 
to 32,000 square feet). East of the logistics buildings, and along the Oak Road corridor are three logistics 
buildings, two are 425,000 square feet and one is 200,000 square feet.

The southeast portion of the site is primarily setup for warehousing. There are seven buildings ranging in size 
from 50,000 to 110,000 square feet with one 715,000 square foot manufacturing building. North of these 
buildings is another cluster of manufacturing buildings. These range in size from 80,000 to120,000 square feet.

Overall, this site contains 107 pad sites with over 16.2 million square feet of potential covered space. The site 
is approximately 3,571 acres overall. Feasibly, 2,287 of these acres can be developed, leaving ample room for 
easy access and plenty of staging space.

This plan is set up so that development can take place generally from north to south, and connect to the existing 
road infrastructure and system of utilities. This plan is adaptable and expandable based on need.  
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OPTION 2 SUMMARY
Option 2 includes a new rail layout on the north side and has large rail spurs feeding multiple users. The 
existing Oak Road alignment on the north portion of the site will end at Cass Road. Cypress Road will serve the 
southern portion of the site. Cypress road will extend the entirety of the site from east to west. Additionally, this 
development option proposed a re-alignment of the railroad within portions of the site north of Oak Road. This 
re-alignment parallels the mainline track (which forms the northern border of the site) to reduce the number of 
divided/developable parcels within the target area.

The portion of the site that is west of Cass Road consists of several clusters of buildings including manufacturing 
and logistics. The manufacturing buildings are largely near or around Cass Road. There are 25 buildings ranging 
in size from 9,000 to 810,000 square feet. The logistics buildings are situated closer to the rail; there are seven 
buildings ranging in size from 100,000 to 450,000 square feet.

Immediately east of Cass Road, clustered around Oak Road, are five commercial buildings, ranging in size from 
7,000 to 140,000 square feet and two additional manufacturing buildings, that are 910,000 and 450,000 square 
feet. South of this cluster, central to the site, is a series of ten logistics buildings ranging in size from to 24,000 to 
1 million square feet. 

East of the logistics buildings is a cluster of warehousing buildings and a few smaller manufacturing buildings. 
There are ten warehousing buildings ranging in size from 40,000 to 1 million square feet. The six manufacturing 
buildings range in size from 30,000 to 78,000 square feet.

East of the warehousing cluster, north of Oak Road, is a cluster of 15 small manufacturing buildings ranging 
in size from 30,000 to 82,000 square feet. East of that cluster are six buildings designated for commercial 
use. Along with this eastern portion of the site and south of the commercial buildings is another cluster of 12 
manufacturing buildings situated around the existing rail. These buildings range in size from 65,000 to 225,000 
square feet.

Along the southern portion of the site, just west of the manufacturing cluster, are two additional small clusters. 
One cluster of logistics includes six buildings ranging in size from 20,000 to 50,000 square feet, and one cluster 
of 11 warehousing buildings range in size from 8,000 to 20,000 square feet.

Overall, this site contains 115 buildings with over 15 million square feet of potential covered space. The site is 
approximately 3,571 acres overall. Feasibly, 2,287 of these acres can be developed, leaving ample room for 
easy access and plenty of staging space.

Development for this plan takes place from north to south, and connects to the existing road infrastructure and 
system of utilities. However, the construction of a new rail yard located within the central, western portion of the 
site will require significant investment and construction time, potentially limiting the development of this  plan 
unless a specific development opportunity that does not require a new rail yard presents itself. This plan is 
adaptable and expandable based on need.  
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OPTION 3 SUMMARY
Option 3 also includes a new rail layout on the north side. This re-alignment was conducted to parallel this line 
to the mainline track (which forms the northern border of the site) to reduce the number of divided/developable 
parcels within the target area. The existing Oak Road on the north portion of the site extends just past Cass 
Road. Cass Road will extend south through the site and connect to Cypress Road which will serve the southern 
portion of the site providing access from east to west. Cypress Road will extend the entirety of the site. 

The portion of the site that is west of Cass Road consists of several clusters of buildings including some 
manufacturing and commercial, but primarily consists of logistics buildings. The logistics buildings are mostly 
all rail served and are in the north and central portion of the site. There are nine buildings ranging in size from 
40,000 to 540,000 square feet. A small grouping of six commercial buildings (20,000 to 150,000 square feet) 
are south of Oak Road and just west of Cass Road. The manufacturing buildings are also adjacent to Cass Road 
and are part of a large cluster of buildings (just east of Cass Road) that represent a potential petro-chemical 
operation. 

East of this potential petro-chemical user is another logistics cluster. There is one large 225,000-square-foot 
building and six small buildings (15,000 to 32,000 square feet) that will access off of Cypress Road. East of the 
logistics cluster, north of Oak Road, is a cluster of commercial building ranging in size from 30,000 to 78,000 
square feet. Continuing east is a group of manufacturing buildings ranging in size from 12,000 to 577,000 
square feet.

East of the manufacturing cluster is a cluster of commercial buildings ranging in size from 80,000 to 437,000 
square feet. South of these buildings, on the west side of the existing rail, is another logistics cluster of buildings 
ranging in size from 180,000 to 350,000 square feet. On the east side of the existing rail are two small 
manufacturing buildings (20,000 square feet) and a warehousing cluster ranging in size from 30,000 to 175,000 
square feet. Along the southern portion of the site, just west of the warehousing cluster, is an additional small 
cluster of logistics. These logistics buildings range in size from 8,000 to 390,000 square feet.

Overall, this site contains 107+ buildings with over 10.3 million square feet of potential covered space. The site 
is approximately 3,571 acres overall. Feasibly, 2,287 of these acres can be developed, leaving ample room for 
easy access and plenty of staging space.

For this plan, development can take place from east to west. Staying within the strict confines of this development 
will require significant investment and construction time to accommodate the western portions of the target 
area because of the many new railroad facilities. Within the framework of this plan potential new development is 
adaptable and expandable based on need.  
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PRIMARY OPTION 
SUMMARY
This Primary Option is adapted from Option 1 with the southwest building configuration from Option 2.

Oak Road divides the site from its north to south. North of Oak Road, starting on the west side there is a cluster 
of four manufacturing buildings ranging from 46,000 to 164,000 square feet. Continuing east, just north of the 
rail, there are six commercial buildings (ranging from 16,000 to 75,000 square feet) with access from Cass 
Road. South of the rail is a cluster of six 30,000-square-foot manufacturing buildings and one 70,000-square-
foot building. Further east (still south of the rail) are four more manufacturing buildings ranging in size from 
12,000 to 56,000 square feet. Continuing east is a 325,000-square-foot manufacturing building. The boundary 
was expanded in this area and designed for warehousing with eight buildings ranging in size from 137,000 to 
425,000 square feet.

South of Oak Road, the western portion of the site is designed to accommodate logistics users. The far 
southwest portion of the site has three buildings for logistics—two are 100,000 square feet, and one is 175,000 
square feet—and two buildings for manufacturing—a 60,000-square-foot building and a 75,000-square-foot 
building. Just northeast of that area is another configuration of ten logistics buildings ranging in size from 20,000 
to 200,000 square feet. There is a manufacturing cluster just south of these logistics buildings that consists of 
five buildings that range from 20,0000 to 120,000 square feet. 

Continuing east there is a cluster of eight larger manufacturing buildings ranging from 52,000 to 3.8 million 
square feet. Just south of this cluster are two smaller manufacturing buildings (41,000 and 51,000 square feet). 
East of these manufacturing buildings are three logistics buildings ranging from 40,000 to 520,000 square feet. 
Just south of these logistics buildings is a small cluster of commercial buildings (16,000 to 32,000 square feet). 

The northeast portion of the site has a cluster of commercial buildings ranging in size from 33,000 to 110,000 
square feet. Just south of this commercial area is another warehousing cluster with nine buildings ranging in size 
from 80,000 to 500,000 square feet. The southeast portion of the site is setup for manufacturing. There are nine 
buildings ranging in size from 50,000 to 715,000 square feet. The south-central boundary was expanded and 
resulted in mostly commercial buildings with a few manufacturing buildings on either side of the southern road 
ranging in size from 8,000 to 37,000 square feet. Just east of this area is an additional logistics cluster with three 
buildings with 76,000 to 79,000 square feet.

Overall, this site contains 116 buildings with over 18.3 million square feet of potential covered space. The site 
is approximately 3,571 acres overall. Feasibly, 2,287 of these acres can be developed, leaving ample room for 
easy access and plenty of staging space.

Development for this plan takes place from north to south, and connects to the existing road and utilities 
infrastructure. The development of the eastern portion of the site requires less infrastructure construction and 
therefore is more likely to develop first. By contrast, the western portion of this master plan will require more 
investment and construction time to accommodate the planned pad site development pattern. Regardless, this 
plan is adaptable and expandable based on need.





CONCEPTUAL PLANS

TexAmericas Center  |  Comprehensive Diligence Report  | 12

ENGINEERS OPINION  
OF COSTS

Phase I

Item No. Item Description Qty Units Unit Price Total

101 EARTHWORK - SUBGRADE PREPARATION 670 AC  $20,000.00  $13,400,000.00 

102 CONSTRUCT CONCRETE PAVEMENT (ROADWAY)** 100,000 SY  $75.00  $7,500,000.00 

103A CONSTRUCT SANITARY SEWER GRAVITY LINE*** 25,000 LF  $90.00  $2,250,000.00 

103B CONSTRUCT SANITARY LIFT STATION 1 EA  $500,000.00  $500,000.00 

104 CONSTRUCT WATER LINE 7,000 LF  $90.00  $630,000.00 

105 CONSTRUCT STORM SEWER (20% of Item 102) 1 LS  $1,500,000.00  $1,500,000.00 

106 CONSTRUCT INDUSTRIAL LEAD TRACK 0 TF  $ –

107 CONSTRUCT SWITCH 0 EA  $ –

** Assumes 15,000 Linear Feet of Road to Remain in Use

*** Phase I requires the lagest sewer main and is estimated to the treatment plant

Sub Total  $25,780,000.00 

Contingency 20%  $5,156,000.00 

Net Construction Total  $30,936,000.00 

Phase II

Item No. Item Description Qty Units Unit Price Total

201 EARTHWORK - SUBGRADE PREPARATION 915 AC  $20,000.00  $18,300,000.00 

202 CONSTRUCT CONCRETE PAVEMENT (ROADWAY)** 30,000 SY  $75.00  $2,250,000.00 

203A CONSTRUCT SANITARY SEWER GRAVITY LINE 15,000 LF  $80.00  $1,200,000.00 

203B CONSTRUCT SANITARY LIFT STATION 2 EA  $500,000.00  $1,000,000.00 

204 CONSTRUCT WATER LINE 2,500 LF  $90.00  $225,000.00 

205 CONSTRUCT STORM SEWER (20% of Item 202) 1 LS  $450,000.00  $450,000.00 

206 CONSTRUCT INDUSTRIAL LEAD TRACK 0 TF  $ –

207 CONSTRUCT SWITCH 0 EA  $ –

** Assumes 15,500 Linear Feet of Road to Remain in Use

Sub Total  $23,425,000.00 

Contingency 20%  $4,685,000.00 

Net Total Construction  $28,110,000.00 

Phase III

Item No. Item Description Qty Units Unit Price Total

301 EARTHWORK - SUBGRADE PREPARATION 1,170 AC  $20,000.00  $23,400,000.00 

302 CONSTRUCT CONCRETE PAVEMENT (ROADWAY)** 22,000 SY  $75.00  $1,650,000.00 

303A CONSTRUCT SANITARY SEWER GRAVITY LINE 18,000 LF  $70.00  $1,260,000.00 

303B CONSTRUCT SANITARY LIFT STATION 2 EA  $500,000.00  $1,000,000.00 

304 CONSTRUCT WATER LINE 6,500 LF  $90.00  $585,000.00 

305 CONSTRUCT STORM SEWER (20% of Item 302) 1 LS  $330,000.00  $330,000.00 

306 CONSTRUCT INDUSTRIAL LEAD TRACK 0 TF  $ –

307 CONSTRUCT SWITCH 0 EA  $ –

** Assumes 18,000 Linear Feet of Road to Remain in Use

Sub Total  $28,225,000.00 

Contingency 20%  $5,645,000.00 

Net Total Construction  $33,870,000.00 
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 Exclusions
  ▯ Demolition of existing structures
  ▯ Demolition/removal of existing utilities
  ▯ Rail lead tracks and switches
 ▯ Power supply
 ▯ Power and lighting
 ▯ Highway improvements or bypass improvements
 ▯ Grading and erosion control of pad sites
 ▯ Stormwater management (including oulet control strucutres)
 ▯ All pad-site infrastructure (private costs)
 ▯ Gas service for private use
 ▯ Street trees and other landscaping
 ▯  Any retaining walls are intended to be included with each individual pad site construction, and are therefore not included

 Assumptions
  ▯ Phasing is from east to west
 ▯ All existing sewer to be removed and replaced
 ▯ All rail is shown to be reused and any new track is intended to be by the user
 ▯   All sewer can gravity drain to the north. We have planned for a sewer along cypress street and oak street. We have shown  

the potential need for additional lift stations based on review of the existing 10” force main and the j-15 lift station
  ▯ Estimate is for the PRIMARY OPTION and assumes some existing roads will be maintained

 A grading plan was not completed so the grading is assumed per Acre
 ▯ Grading of phases: is assumed to require an average of 5’-0” per acre
 ▯  Storm sewer is based on 20% of the paving estimate per phase. Once a grading plan is completed, storm sewer can  

be better defined

NOTE:
This estimate is based upon conceptual layouts. Quantities and costs are estimated using readily available information and experiences 
with similar projects. Items subject to change such as site conditions, project scope and design requirements, material costs, labor rates, 
and/or market conditions may result in substantial cost fluctuations. Contingencies are established to absorb potential and unforeseen 
changes and may be adjusted throughout the duration of the project as necessary to account tor these uncertainties.

Phase IV
Item No. Item Description Qty Units Unit Price Total

401 EARTHWORK - SUBGRADE PREPARATION* 970 AC  $30,000.00  $29,100,000.00 

402 CONSTRUCT CONCRETE PAVEMENT (ROADWAY)** 27,000 SY  $75.00  $2,025,000.00 

403A CONSTRUCT SANITARY SEWER GRAVITY LINE 17,000 LF  $60.00  $1,020,000.00 

403B CONSTRUCT SANITARY LIFT STATION 1 EA  $500,000.00  $500,000.00 

404 CONSTRUCT WATER LINE 8,100 LF  $90.00  $729,000.00 

405 CONSTRUCT STORM SEWER (20% of Item 402) 1 LS  $405,000.00  $405,000.00 

406 CONSTRUCT INDUSTRIAL LEAD TRACK 0 TF  $ –

407 CONSTRUCT SWITCH 0 EA  $ –

* Phase IV is expected to require the most grading work

** Assumes 18,500 Linear Feet of Road to Remain in Use

Sub Total  $33,779,000.00 
Contingency 20%  $6,755,800.00 

Net Total Construction  $40,534,800.00 
TexAmericas Center

Phase I  $30,936,000.00 
Phase II  $28,110,000.00 
Phase III  $33,870,000.00 
Phase IV  $40,534,800.00 

Total  $133,450,800.00 
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APPENDIX

AVAILABLE UPON 
REQUEST
 Map of area(s) cleared or given a NFA letter
 Volume 11651, Page 1 of the Real Property Records of Bowie County Texas
 Targeting
 ▯ Texarkana Region Workforce Target Analysis (Foote. July 2017.)
 ▯ 2014 State of Arkansas Targeted Industries
	 	   http://www.arkansasedc.com/industries 
	 	   http://www.aed-arkansas.org/wp-content/uploads/2016/02/Arkansas-Study-

Recommendations-2014.pdf 
	 	  http://www.aed-arkansas.org/wp-content/uploads/2016/02/Arkansas-Study-2014.pdf 
	 	  http://www.ualr.edu/smjackson/images/pdfs/industryClusters.pdf 

 ▯ Current State of Louisiana Targeted Industries
	 	  https://www.opportunitylouisiana.com/key-industries 

 ▯ 2010 State of Louisiana Targeted Industries
	 	  http://www.enrg.lsu.edu/Conferences/altenergy2010/ae2010_koubi.pdf 
	 	  http://avalanchemediaworks.com/new-economic-strategy-opens-up-new-markets-to-state/ 
	 	   http://www.lsuagcenter.com/NR/rdonlyres/7DABE0DC-7CA7-46A0-93DA-039AC593F75C/3941/

B872woodproducts.pdf 

 ▯ State of Oklahoma Targeted Industries
	 	   http://www.muskogeeport.com/images/uploads/Strategic_Plan_for_the_Growth_of_Oklahoma_s_

Aerospace_Industry.pdf
	 	  http://www.okcareertech.org/news/video/oklahomas-key-industry-ecosystems 

 ▯ Current State of Texas Targeted Industry Studies – Texas Wide Open for Business Campaign 
	 	   https://texaswideopenforbusiness.com/industries/advanced-tech-manufacturing 
	 	   https://www.dallasfed.org/cd/EconDev/workforce/2017/pipelines 

 ▯ 2004 State of Texas Targeted Industries
	 	  http://www.twc.state.tx.us/partners/texas-industry-cluster-initiative  
	 	  http://gov.texas.gov/files/ecodev/ClusterBackground.pdf   
	 	  http://gov.texas.gov/files/ecodev/Texas_Industry_Clusters_Initiative.pdf
	 	  http://www.texasindustryprofiles.com/PDF/twcClusterReports/TexasAerospaceandDefenseCluster.pdf 
	 	   http://www.texasindustryprofiles.com/PDF/twcClusterReports/

TexasAdvancedTechnologiesandManufacturingCluster.pdf 
	 	   http://www.texasindustryprofiles.com/PDF/twcClusterReports/

TexasBiotechnologyandLifeSciencesCluster.pdf 
	 	  http://www.texasindustryprofiles.com/PDF/twcClusterReports/TexasITCluster.pdf 
	 	  http://gov.texas.gov/files/ecodev/TexasPetrochemCluster.pdf 
	 	  http://www.texasindustryprofiles.com/PDF/twcClusterReports/TexasEnergyCluster.pdf 
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 Regional Targets

 ▯ Greater Texarkana Area

	 	   http://classic.edsuite.com/proposals/proposals_188/71_1_entrepreneurship_assessment_final.pdf 

 ▯ Northeast Texas

	 	   http://www.netxworkforce.org/DocumentCenter/View/357 

	 	   http://www.netxworkforce.org/DocumentCenter/View/358 

	 	   http://www.netxworkforce.org/DocumentCenter/View/435 

	 	   http://www.netxworkforce.org/166/DODOEA-Regional-Economic-and-Workforce-S 

	 	   http://socrates.cdr.state.tx.us/iSocrates/Files/

RegNarrReports01/07NorthEastTexasRegionalNarrative.pdf 

 ▯ Research & Research Tools

	 	   http://socrates.cdr.state.tx.us/ 

	 	   http://tse.export.gov/METRO/ChartDisplay.aspx 

	 	   http://www.texasindustryprofiles.com/ 

	 	   http://www.easttexasworkforce.org/wp-content/uploads/2015/12/Targeted-Occupations-List-East-

Texas_rev-5-1-14.pdf 

	 	   http://www.gwedc.org/user/file/ssg_analysis____full_study.pdf 

	 	   https://www.cfnla.org/sites/default/files/resources/nwla_sac._economic_developme_0.pdf

	 	   http://www.goodjobsfirst.org/sites/default/files/docs/pdf/shortchanging.pdf

	 	   http://usblogs.pwc.com/industrialinsights/2017/01/24/positive-business-sentiment-to-drive-

future-ma-activity-in-industrial-products-sector/?utm_source=feedburner&utm_medium=email&utm_

campaign=Feed%3A+pwcindustrialinsights+%28Industrial+Insights%29 

	 	   http://www.chmuraecon.com/blog/2017/january/23/help-wanted-applications-software-developers-

anywhere-usa/?utm_source=Chmura+Mailing+List&utm_campaign=beda8dfcbb-Newsletter_

Jan_2017&utm_medium=email&utm_term=0_4b4d27672f-beda8dfcbb-116841005

	 	   https://www.bls.gov/eag/eag.tx_texarkana_msa.htm http://iea.ualr.edu/pubs/2011/Taxes-Economy-

Texarkana/11-02%20Tax%20inTexarkana.pdf

	 	   http://www.howmoneywalks.com/texarkana-taxes-two-states-revenue-laws-divide-a-pair-of-cities/ 

	 	   http://www.bestplaces.net/economy/city/texas/texarkana 

	 	   http://www.bestplaces.net/economy/city/arkansas/texarkana

	 	   http://study.com/major_industries_in_texas.html 

	 	   http://www.netstate.com/economy/ar_economy.htm

	 	   http://www.newsmax.com/FastFeatures/industries-in-oklahoma-economy/2015/04/13/id/638098/

	 	   https://www.ok.gov/oesc_web/documents/lmiEconIndPub.pdf 

	 	   http://ace.arkansas.gov/cte/careerClusters/Documents/Industrial%20Equipment%20

Maintenance%20Program.pdf

	 	   http://www.clustermapping.us/region 























































































Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named and some
minor components that belong to taxonomic classes other than those of the
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have
properties and behavioral characteristics divergent enough to affect use or to
require different management. These are called contrasting, or dissimilar,
components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special symbol on the maps. If
included in the database for a given area, the contrasting minor components are
identified in the map unit descriptions along with some characteristics of each. A
few areas of minor components may not have been observed, and consequently
they are not mentioned in the descriptions, especially where the pattern was so
complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description: Annona loam, 1 to 3 percent slopes---Bowie County, Texas (4) Annona Loam

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/3/2017
Page 1 of 4



Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Bowie County, Texas

4—Annona loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: m9mm
Elevation: 200 to 700 feet
Mean annual precipitation: 40 to 52 inches
Mean annual air temperature: 63 to 68 degrees F
Frost-free period: 210 to 280 days

Map Unit Description: Annona loam, 1 to 3 percent slopes---Bowie County, Texas (4) Annona Loam
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Farmland classification: Farmland of statewide importance

Map Unit Composition
Annona and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Annona

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Clayey alluvium of quaternary aged derived from

mixed sources

Typical profile
H1 - 0 to 12 inches: loam
H2 - 12 to 45 inches: clay
H3 - 45 to 80 inches: clay

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Very

low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Gypsum, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0

to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Alusa
Percent of map unit: 10 percent
Landform: Interfluves
Hydric soil rating: Yes

Unnamed
Percent of map unit: 5 percent

Map Unit Description: Annona loam, 1 to 3 percent slopes---Bowie County, Texas (4) Annona Loam
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Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Annona loam, 1 to 3 percent slopes---Bowie County, Texas (4) Annona Loam
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named and some
minor components that belong to taxonomic classes other than those of the
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have
properties and behavioral characteristics divergent enough to affect use or to
require different management. These are called contrasting, or dissimilar,
components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special symbol on the maps. If
included in the database for a given area, the contrasting minor components are
identified in the map unit descriptions along with some characteristics of each. A
few areas of minor components may not have been observed, and consequently
they are not mentioned in the descriptions, especially where the pattern was so
complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description: Blevins silt loam, 1 to 3 percent slopes---Bowie County, Texas (8) Blevins Silt Loam
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Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Bowie County, Texas

8—Blevins silt loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: m9n1
Elevation: 250 to 400 feet
Mean annual precipitation: 46 to 54 inches
Mean annual air temperature: 63 to 66 degrees F
Frost-free period: 205 to 220 days

Map Unit Description: Blevins silt loam, 1 to 3 percent slopes---Bowie County, Texas (8) Blevins Silt Loam
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Farmland classification: All areas are prime farmland

Map Unit Composition
Blevins and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Blevins

Setting
Landform: Interfluves
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy residuum weathered from sandstone and

shale

Typical profile
H1 - 0 to 15 inches: silt loam
H2 - 15 to 38 inches: very fine sandy loam
H3 - 38 to 61 inches: silt loam
H4 - 61 to 80 inches: silt loam

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 11.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: Loamy Upland (F133BY005TX)
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 20 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Blevins silt loam, 1 to 3 percent slopes---Bowie County, Texas (8) Blevins Silt Loam
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named and some
minor components that belong to taxonomic classes other than those of the
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have
properties and behavioral characteristics divergent enough to affect use or to
require different management. These are called contrasting, or dissimilar,
components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special symbol on the maps. If
included in the database for a given area, the contrasting minor components are
identified in the map unit descriptions along with some characteristics of each. A
few areas of minor components may not have been observed, and consequently
they are not mentioned in the descriptions, especially where the pattern was so
complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description: Darden loamy fine sand, 8 to 12 percent slopes---Bowie County, Texas (12) Darden loamy fine sand
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Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Bowie County, Texas

12—Darden loamy fine sand, 8 to 12 percent slopes

Map Unit Setting
National map unit symbol: m9ln
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 55 inches
Mean annual air temperature: 64 to 68 degrees F
Frost-free period: 235 to 275 days

Map Unit Description: Darden loamy fine sand, 8 to 12 percent slopes---Bowie County, Texas (12) Darden loamy fine sand
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Farmland classification: Not prime farmland

Map Unit Composition
Darden and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Darden

Setting
Landform: Interfluves
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy residuum weathered from sandstone and

shale

Typical profile
H1 - 0 to 24 inches: loamy fine sand
H2 - 24 to 80 inches: loamy fine sand

Properties and qualities
Slope: 8 to 12 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High to

very high (5.95 to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Very Deep Sandy Upland (F133BY010TX)
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 20 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Darden loamy fine sand, 8 to 12 percent slopes---Bowie County, Texas (12) Darden loamy fine sand
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named and some
minor components that belong to taxonomic classes other than those of the
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have
properties and behavioral characteristics divergent enough to affect use or to
require different management. These are called contrasting, or dissimilar,
components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special symbol on the maps. If
included in the database for a given area, the contrasting minor components are
identified in the map unit descriptions along with some characteristics of each. A
few areas of minor components may not have been observed, and consequently
they are not mentioned in the descriptions, especially where the pattern was so
complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description: Eylau very fine sandy loam, 0 to 3 percent slopes---Bowie County, Texas (13) Eylau very fine sandy loam
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Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Bowie County, Texas

13—Eylau very fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: m9lp
Elevation: 200 to 400 feet
Mean annual precipitation: 45 to 55 inches
Mean annual air temperature: 64 to 68 degrees F
Frost-free period: 230 to 240 days

Map Unit Description: Eylau very fine sandy loam, 0 to 3 percent slopes---Bowie County, Texas (13) Eylau very fine sandy loam
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Farmland classification: All areas are prime farmland

Map Unit Composition
Eylau and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Eylau

Setting
Landform: Interfluves
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy residuum weathered from sandstone and

shale

Typical profile
H1 - 0 to 12 inches: very fine sandy loam
H2 - 12 to 36 inches: sandy clay loam
H3 - 36 to 55 inches: sandy clay loam
H4 - 55 to 80 inches: sandy clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 28 to 60 inches to fragipan
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high (0.20 to 0.57 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0

to 2.0 mmhos/cm)
Available water storage in profile: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: Loamy Upland (F133BY005TX)
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 10 percent
Hydric soil rating: No

Adaton
Percent of map unit: 10 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Ecological site: Depression (F133BY001TX)

Map Unit Description: Eylau very fine sandy loam, 0 to 3 percent slopes---Bowie County, Texas (13) Eylau very fine sandy loam
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Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Eylau very fine sandy loam, 0 to 3 percent slopes---Bowie County, Texas (13) Eylau very fine sandy loam
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named and some
minor components that belong to taxonomic classes other than those of the
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have
properties and behavioral characteristics divergent enough to affect use or to
require different management. These are called contrasting, or dissimilar,
components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special symbol on the maps. If
included in the database for a given area, the contrasting minor components are
identified in the map unit descriptions along with some characteristics of each. A
few areas of minor components may not have been observed, and consequently
they are not mentioned in the descriptions, especially where the pattern was so
complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description: McKamie loam, 1 to 5 percent slopes---Bowie County, Texas (18) McKamie loam, 1 to 5 % slope
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Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Bowie County, Texas

18—McKamie loam, 1 to 5 percent slopes

Map Unit Setting
National map unit symbol: m9lv
Elevation: 50 to 250 feet
Mean annual precipitation: 45 to 60 inches
Mean annual air temperature: 61 to 70 degrees F
Frost-free period: 220 to 300 days

Map Unit Description: McKamie loam, 1 to 5 percent slopes---Bowie County, Texas (18) McKamie loam, 1 to 5 % slope
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Farmland classification: Not prime farmland

Map Unit Composition
Mckamie, affr 25-30, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Mckamie, Affr 25-30

Setting
Landform: Interfluves
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0 to 13 inches: loam
H2 - 13 to 36 inches: clay
H3 - 36 to 80 inches: very fine sandy loam

Properties and qualities
Slope: 1 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very

low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Ecological site: Terrace (F133BY013TX)
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 20 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: McKamie loam, 1 to 5 percent slopes---Bowie County, Texas (18) McKamie loam, 1 to 5 % slope
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named and some
minor components that belong to taxonomic classes other than those of the
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have
properties and behavioral characteristics divergent enough to affect use or to
require different management. These are called contrasting, or dissimilar,
components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special symbol on the maps. If
included in the database for a given area, the contrasting minor components are
identified in the map unit descriptions along with some characteristics of each. A
few areas of minor components may not have been observed, and consequently
they are not mentioned in the descriptions, especially where the pattern was so
complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description: McKamie loam, 5 to 12 percent slopes---Bowie County, Texas (19) McKamie loam, 5 to 12 % slope
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Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Bowie County, Texas

19—McKamie loam, 5 to 12 percent slopes

Map Unit Setting
National map unit symbol: m9lw
Elevation: 50 to 250 feet
Mean annual precipitation: 45 to 60 inches
Mean annual air temperature: 61 to 70 degrees F
Frost-free period: 220 to 300 days

Map Unit Description: McKamie loam, 5 to 12 percent slopes---Bowie County, Texas (19) McKamie loam, 5 to 12 % slope
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Farmland classification: Not prime farmland

Map Unit Composition
Mckamie, affr 25-30, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Mckamie, Affr 25-30

Setting
Landform: Interfluves
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0 to 4 inches: loam
H2 - 4 to 44 inches: clay
H3 - 44 to 74 inches: very fine sandy loam

Properties and qualities
Slope: 5 to 12 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very

low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Ecological site: Terrace (F133BY013TX)
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 15 percent
Hydric soil rating: No

Gladewater
Percent of map unit: 3 percent
Landform: Flood plains
Ecological site: Clayey Bottomland (F133BY018TX)
Hydric soil rating: Yes

Perry
Percent of map unit: 2 percent
Landform: Flood plains

Map Unit Description: McKamie loam, 5 to 12 percent slopes---Bowie County, Texas (19) McKamie loam, 5 to 12 % slope
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Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: McKamie loam, 5 to 12 percent slopes---Bowie County, Texas (19) McKamie loam, 5 to 12 % slope
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named and some
minor components that belong to taxonomic classes other than those of the
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have
properties and behavioral characteristics divergent enough to affect use or to
require different management. These are called contrasting, or dissimilar,
components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special symbol on the maps. If
included in the database for a given area, the contrasting minor components are
identified in the map unit descriptions along with some characteristics of each. A
few areas of minor components may not have been observed, and consequently
they are not mentioned in the descriptions, especially where the pattern was so
complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description: Rosalie loamy fine sand, 2 to 5 percent slopes---Bowie County, Texas (25) Rosalie loamy fine sand
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Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Bowie County, Texas

25—Rosalie loamy fine sand, 2 to 5 percent slopes

Map Unit Setting
National map unit symbol: m9m3
Elevation: 250 to 500 feet
Mean annual precipitation: 45 to 55 inches
Mean annual air temperature: 61 to 70 degrees F
Frost-free period: 220 to 240 days

Map Unit Description: Rosalie loamy fine sand, 2 to 5 percent slopes---Bowie County, Texas (25) Rosalie loamy fine sand
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Farmland classification: Farmland of statewide importance

Map Unit Composition
Rosalie, affr 25-30, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Rosalie, Affr 25-30

Setting
Landform: Interfluves
Landform position (two-dimensional): Summit
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Loamy residuum weathered from sandstone and

shale

Typical profile
H1 - 0 to 24 inches: loamy fine sand
H2 - 24 to 55 inches: sandy clay loam
H3 - 55 to 80 inches: sandy clay loam

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0

to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 7.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: B
Ecological site: Northern Sandy/Loamy Upland (F133BY006TX)
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 20 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Rosalie loamy fine sand, 2 to 5 percent slopes---Bowie County, Texas (25) Rosalie loamy fine sand
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named and some
minor components that belong to taxonomic classes other than those of the
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have
properties and behavioral characteristics divergent enough to affect use or to
require different management. These are called contrasting, or dissimilar,
components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special symbol on the maps. If
included in the database for a given area, the contrasting minor components are
identified in the map unit descriptions along with some characteristics of each. A
few areas of minor components may not have been observed, and consequently
they are not mentioned in the descriptions, especially where the pattern was so
complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description: Ruston fine sandy loam, 1 to 3 percent slopes---Bowie County, Texas (27) Ruston fine sandy loam, 1 to 3
percent slope
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Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Bowie County, Texas

27—Ruston fine sandy loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2tglq
Elevation: 100 to 550 feet
Mean annual precipitation: 41 to 71 inches
Mean annual air temperature: 50 to 79 degrees F
Frost-free period: 196 to 320 days

Map Unit Description: Ruston fine sandy loam, 1 to 3 percent slopes---Bowie County, Texas (27) Ruston fine sandy loam, 1 to 3
percent slope
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Farmland classification: All areas are prime farmland

Map Unit Composition
Ruston and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Ruston

Setting
Landform: Hillslopes
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Riser
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Pleistocene loamy fluviomarine deposits

Typical profile
A - 0 to 16 inches: fine sandy loam
Bt - 16 to 30 inches: sandy clay loam
Bt/E - 30 to 36 inches: fine sandy loam
B't - 36 to 80 inches: sandy clay loam

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.1 to 0.3 mmhos/cm)
Available water storage in profile: Moderate (about 8.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: Loamy Upland (F133BY005TX)
Hydric soil rating: No

Minor Components

Smithdale
Percent of map unit: 9 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Riser
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Loamy Upland (F133BY005TX)

Map Unit Description: Ruston fine sandy loam, 1 to 3 percent slopes---Bowie County, Texas (27) Ruston fine sandy loam, 1 to 3
percent slope
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Hydric soil rating: No

Malbis
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Riser
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: Southern Sandy/Loamy Upland (F133BY007TX)
Hydric soil rating: No

Unnamed, hydric
Percent of map unit: 1 percent
Landform: Flood-plain steps
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Ruston fine sandy loam, 1 to 3 percent slopes---Bowie County, Texas (27) Ruston fine sandy loam, 1 to 3
percent slope
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named and some
minor components that belong to taxonomic classes other than those of the
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have
properties and behavioral characteristics divergent enough to affect use or to
require different management. These are called contrasting, or dissimilar,
components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special symbol on the maps. If
included in the database for a given area, the contrasting minor components are
identified in the map unit descriptions along with some characteristics of each. A
few areas of minor components may not have been observed, and consequently
they are not mentioned in the descriptions, especially where the pattern was so
complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description: Ruston fine sandy loam, 3 to 8 percent slopes---Bowie County, Texas (28) Ruston fine sandy loam, 3 to 8
percent slope
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Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Bowie County, Texas

28—Ruston fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2wdl1
Elevation: 50 to 400 feet
Mean annual precipitation: 47 to 66 inches
Mean annual air temperature: 52 to 72 degrees F
Frost-free period: 205 to 300 days

Map Unit Description: Ruston fine sandy loam, 3 to 8 percent slopes---Bowie County, Texas (28) Ruston fine sandy loam, 3 to 8
percent slope
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Farmland classification: Not prime farmland

Map Unit Composition
Ruston and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Ruston

Setting
Landform: Interfluves
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Pleistocene loamy fluviomarine deposits

Typical profile
A - 0 to 4 inches: fine sandy loam
E - 4 to 9 inches: fine sandy loam
Bt - 9 to 46 inches: sandy clay loam
B/E - 46 to 55 inches: fine sandy loam
B't - 55 to 80 inches: sandy clay loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0

to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: Loamy Upland (F133BY005TX)
Hydric soil rating: No

Minor Components

Savannah
Percent of map unit: 8 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Linear

Map Unit Description: Ruston fine sandy loam, 3 to 8 percent slopes---Bowie County, Texas (28) Ruston fine sandy loam, 3 to 8
percent slope
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Hydric soil rating: No

Smithdale
Percent of map unit: 5 percent
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Malbis
Percent of map unit: 2 percent
Landform: Interfluves
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Ruston fine sandy loam, 3 to 8 percent slopes---Bowie County, Texas (28) Ruston fine sandy loam, 3 to 8
percent slope
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Map Unit Description

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions in this
report, along with the maps, can be used to determine the composition and
properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or
more major kinds of soil or miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the dominant soils. Within a
taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which it is named and some
minor components that belong to taxonomic classes other than those of the
major soils.

Most minor soils have properties similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have
properties and behavioral characteristics divergent enough to affect use or to
require different management. These are called contrasting, or dissimilar,
components. They generally are in small areas and could not be mapped
separately because of the scale used. Some small areas of strongly contrasting
soils or miscellaneous areas are identified by a special symbol on the maps. If
included in the database for a given area, the contrasting minor components are
identified in the map unit descriptions along with some characteristics of each. A
few areas of minor components may not have been observed, and consequently
they are not mentioned in the descriptions, especially where the pattern was so
complex that it was impractical to make enough observations to identify all the
soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned,
however, onsite investigation is needed to define and locate the soils and
miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Map Unit Description: Sardis silt loam, 0 to 1 percent slopes, frequently flooded---Bowie
County, Texas

(35) Sardis silt loam
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Soils that have profiles that are almost alike make up a soil series. All the soils of
a series have major horizons that are similar in composition, thickness, and
arrangement. Soils of a given series can differ in texture of the surface layer,
slope, stoniness, salinity, degree of erosion, and other characteristics that affect
their use. On the basis of such differences, a soil series is divided into soil
phases. Most of the areas shown on the detailed soil maps are phases of soil
series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of
the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an
intricate pattern or in such small areas that they cannot be shown separately on
the maps. The pattern and proportion of the soils or miscellaneous areas are
somewhat similar in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an
example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of
present or anticipated uses of the map units in the survey area, it was not
considered practical or necessary to map the soils or miscellaneous areas
separately. The pattern and relative proportion of the soils or miscellaneous
areas are somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an
example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and
proportion of the soils or miscellaneous areas in a mapped area are not uniform.
An area can be made up of only one of the major soils or miscellaneous areas, or
it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is
an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Additional information about the map units described in this report is available in
other soil reports, which give properties of the soils and the limitations,
capabilities, and potentials for many uses. Also, the narratives that accompany
the soil reports define some of the properties included in the map unit
descriptions.

Bowie County, Texas

35—Sardis silt loam, 0 to 1 percent slopes, frequently
flooded

Map Unit Setting
National map unit symbol: 2tzrq
Elevation: 50 to 150 feet
Mean annual precipitation: 42 to 59 inches
Mean annual air temperature: 50 to 74 degrees F

Map Unit Description: Sardis silt loam, 0 to 1 percent slopes, frequently flooded---Bowie
County, Texas

(35) Sardis silt loam
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Frost-free period: 215 to 265 days
Farmland classification: Not prime farmland

Map Unit Composition
Sardis and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Sardis

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium

Typical profile
A - 0 to 5 inches: silt loam
Bw - 5 to 48 inches: silty clay loam
Cg - 48 to 80 inches: silty clay loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high to high (0.60 to 2.00 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: High (about 11.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Guyton
Percent of map unit: 10 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Una
Percent of map unit: 10 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear

Map Unit Description: Sardis silt loam, 0 to 1 percent slopes, frequently flooded---Bowie
County, Texas

(35) Sardis silt loam
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Hydric soil rating: Yes

Urbo
Percent of map unit: 5 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Sardis silt loam, 0 to 1 percent slopes, frequently flooded---Bowie
County, Texas

(35) Sardis silt loam
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Bowie County, Texas

36—Sawyer silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: m9mh
Elevation: 150 to 450 feet
Mean annual precipitation: 48 to 54 inches
Mean annual air temperature: 61 to 66 degrees F
Frost-free period: 190 to 230 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Sawyer, affr 25-30, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Sawyer, Affr 25-30

Setting
Landform: Marine terraces
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy residuum weathered from sandstone and

shale

Typical profile
H1 - 0 to 6 inches: silt loam
H2 - 6 to 26 inches: silty clay loam
H3 - 26 to 80 inches: clay

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat):

Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: Loamy Upland (F133BY005TX)
Hydric soil rating: No

Map Unit Description: Sawyer silt loam, 0 to 3 percent slopes---Bowie County, Texas (36) Sawyer silt loam
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Minor Components

Adaton
Percent of map unit: 10 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Ecological site: Depression (F133BY001TX)
Hydric soil rating: Yes

Unnamed
Percent of map unit: 10 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Sawyer silt loam, 0 to 3 percent slopes---Bowie County, Texas (36) Sawyer silt loam
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Bowie County, Texas

42—Thenas fine sandy loam, frequently flooded

Map Unit Setting
National map unit symbol: m9mq
Elevation: 50 to 650 feet
Mean annual precipitation: 36 to 51 inches
Mean annual air temperature: 64 to 66 degrees F
Frost-free period: 235 to 268 days
Farmland classification: Not prime farmland

Map Unit Composition
Thenas and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Thenas

Setting
Landform: Flood plains
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loamy alluvium

Typical profile
H1 - 0 to 6 inches: fine sandy loam
H2 - 6 to 34 inches: fine sandy loam
H3 - 34 to 70 inches: sandy clay loam
H4 - 70 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0

to 2.0 mmhos/cm)
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: C
Ecological site: Stream Bottomland (F133BY014TX)
Hydric soil rating: No

Map Unit Description: Thenas fine sandy loam, frequently flooded---Bowie County, Texas (42) Thenas fine sandy loam
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Minor Components

Unnamed
Percent of map unit: 20 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Thenas fine sandy loam, frequently flooded---Bowie County, Texas (42) Thenas fine sandy loam

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/3/2017
Page 2 of 2



Bowie County, Texas

43—Udorthents, Loamy, and Clayey

Map Unit Setting
National map unit symbol: m9mr
Elevation: 10 to 700 feet
Mean annual precipitation: 26 to 48 inches
Mean annual air temperature: 64 to 73 degrees F
Frost-free period: 230 to 330 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Udorthents

Setting
Landform: Interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy residuum weathered from sandstone and

shale

Typical profile
H1 - 0 to 80 inches: sandy clay loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 2c
Hydrologic Soil Group: B
Hydric soil rating: No

Map Unit Description: Udorthents, Loamy, and Clayey---Bowie County, Texas (45) Udorthents, Loamy, and Clayey
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Minor Components

Unnamed
Percent of map unit: 10 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Udorthents, Loamy, and Clayey---Bowie County, Texas (45) Udorthents, Loamy, and Clayey

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/3/2017
Page 2 of 2



Bowie County, Texas

45—Woodtell very fine sandy loam, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: m9mt
Elevation: 300 to 650 feet
Mean annual precipitation: 40 to 46 inches
Mean annual air temperature: 63 to 68 degrees F
Frost-free period: 230 to 270 days
Farmland classification: Not prime farmland

Map Unit Composition
Woodtell and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Woodtell

Setting
Landform: Ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and shale in

the wilcox and cook mountain formations of eocene age

Typical profile
H1 - 0 to 6 inches: very fine sandy loam
H2 - 6 to 46 inches: clay
H3 - 46 to 60 inches: clay

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: 40 to 60 inches to densic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very

low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Hydric soil rating: No

Map Unit Description: Woodtell very fine sandy loam, 3 to 5 percent slopes---Bowie County,
Texas

(45) Woodtell very fine sandy loam, 3
to 5 percent slope
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Minor Components

Unnamed
Percent of map unit: 20 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Woodtell very fine sandy loam, 3 to 5 percent slopes---Bowie County,
Texas

(45) Woodtell very fine sandy loam, 3
to 5 percent slope
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Bowie County, Texas

46—Woodtell very fine sandy loam, 5 to 12 percent slopes

Map Unit Setting
National map unit symbol: m9mv
Elevation: 300 to 650 feet
Mean annual precipitation: 40 to 46 inches
Mean annual air temperature: 63 to 68 degrees F
Frost-free period: 230 to 270 days
Farmland classification: Not prime farmland

Map Unit Composition
Woodtell and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Woodtell

Setting
Landform: Ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and shale in

the wilcox and cook mountain formations of eocene age

Typical profile
H1 - 0 to 6 inches: very fine sandy loam
H2 - 6 to 53 inches: clay
H3 - 53 to 72 inches: clay

Properties and qualities
Slope: 5 to 12 percent
Depth to restrictive feature: 40 to 60 inches to densic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very

low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: D
Hydric soil rating: No

Map Unit Description: Woodtell very fine sandy loam, 5 to 12 percent slopes---Bowie County,
Texas

(46) Woodtell very fine sandy loam, 5
to 12percent slope
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Minor Components

Unnamed
Percent of map unit: 10 percent
Hydric soil rating: No

Amy
Percent of map unit: 2 percent
Landform: Flood plains
Hydric soil rating: Yes

Gladewater
Percent of map unit: 2 percent
Landform: Flood plains
Hydric soil rating: Yes

Texark
Percent of map unit: 1 percent
Landform: Flood plains
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Woodtell very fine sandy loam, 5 to 12 percent slopes---Bowie County,
Texas

(46) Woodtell very fine sandy loam, 5
to 12percent slope
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Bowie County, Texas

47—Woodtell gravelly sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: m9mw
Elevation: 300 to 650 feet
Mean annual precipitation: 40 to 46 inches
Mean annual air temperature: 63 to 68 degrees F
Frost-free period: 230 to 270 days
Farmland classification: Not prime farmland

Map Unit Composition
Woodtell and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Woodtell

Setting
Landform: Ridges
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Residuum weathered from sandstone and shale in

the wilcox and cook mountain formations of eocene age

Typical profile
H1 - 0 to 12 inches: fine sandy loam
H2 - 12 to 32 inches: clay
H3 - 32 to 44 inches: clay
H4 - 44 to 70 inches: clay

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 40 to 60 inches to densic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very

low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Hydric soil rating: No

Map Unit Description: Woodtell gravelly sandy loam, 3 to 8 percent slopes---Bowie County,
Texas

(47) Woodtell very fine sandy loam, 3
to 8 percent slope
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Minor Components

Unnamed
Percent of map unit: 15 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Woodtell gravelly sandy loam, 3 to 8 percent slopes---Bowie County,
Texas

(47) Woodtell very fine sandy loam, 3
to 8 percent slope
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Bowie County, Texas

48—Wrightsville-Rodessa complex

Map Unit Setting
National map unit symbol: m9mx
Elevation: 120 to 350 feet
Mean annual precipitation: 40 to 54 inches
Mean annual air temperature: 61 to 66 degrees F
Frost-free period: 200 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Wrightsville, affr 30-42, and similar soils: 75 percent
Rodessa and similar soils: 15 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Wrightsville, Affr 30-42

Setting
Landform: Depressions on stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Clayey alluvium

Typical profile
H1 - 0 to 16 inches: silt loam
H2 - 16 to 55 inches: clay
H3 - 55 to 80 inches: silty clay loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very

low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 11.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Ecological site: Wet Terrace (F133BY012TX)
Hydric soil rating: Yes

Map Unit Description: Wrightsville-Rodessa complex---Bowie County, Texas (48) Wrightsville-Rodessa_complex

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/3/2017
Page 1 of 2



Description of Rodessa

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Microfeatures of landform position: Mounds
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0 to 26 inches: loam
H2 - 26 to 70 inches: clay

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very

low to moderately low (0.00 to 0.06 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 9.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: C
Ecological site: Wet Terrace (F133BY012TX)
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 10 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Bowie County, Texas
Survey Area Data: Version 13, Sep 29, 2016

Map Unit Description: Wrightsville-Rodessa complex---Bowie County, Texas (48) Wrightsville-Rodessa_complex
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