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3.  AFFECTED ENVIRONMENT 1 

3.1 INTRODUCTION 2 

All potentially relevant resource areas were initially considered in this EIS.  In 3 
compliance with NEPA, the CEQ guidelines, and DHS MD 5100.1, the following 4 
evaluation of environmental impacts focuses on those resource areas and 5 
conditions potentially subject to impacts and on potentially significant 6 
environmental issues deserving of study, and deemphasizes insignificant issues.  7 
Some environmental resource areas and conditions that are often selected for 8 
analysis in an EIS have been omitted from detailed analysis in this EIS.  Some 9 
were eliminated from detailed examination because of their inapplicability to this 10 
proposal.  The following paragraphs provide the basis for such exclusions. 11 

Climate.  The Proposed Action would neither affect nor be affected by the 12 
climate.  However, air emissions and their impacts on air quality are discussed in 13 
Section 3.2 and Section 4.2. 14 

Sustainability and Greening.  EO 13423, Strengthening Federal Environmental, 15 
Energy, and Transportation Management (January 24, 2007) promotes 16 
environmental practices, including acquisition of biobased, environmentally 17 
preferable, energy-efficient, water-efficient, and recycled-content products, and  18 
maintaining cost-effective waste prevention and recycling programs in Federal 19 
facilities.  The Proposed Action would use minimal amounts of resources during 20 
construction and maintenance.  Therefore, the Proposed Action would have 21 
negligible impacts on sustainability and greening. 22 

Construction Safety.  Construction site safety is largely a matter of adherence 23 
to regulatory requirements imposed for the benefit of employees and 24 
implementation of operational practices that reduce risks of illness, injury, death, 25 
and property damage.  The Occupational Safety and Health Administration 26 
(OSHA) and the USEPA issue standards that specify the amount and type of 27 
training required for industrial workers, the use of protective equipment and 28 
clothing, engineering controls, and maximum exposure limits with respect to 29 
workplace stressors. 30 

Construction workers at any of the proposed construction sites would be exposed 31 
to greater safety risks from the inherent dangers at construction sites.  32 
Contractors would be required to establish and maintain safety.  The proposed 33 
construction would not expose members of the general public to increased safety 34 
risks.  Therefore, because the proposed construction would not introduce new or 35 
unusual safety risks, and assuming construction protocols are carefully followed, 36 
detailed examination of safety is not included in this EIS. 37 
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3.2 AIR QUALITY 1 

National Ambient Air Quality Standards.  In accordance with Federal CAA 2 
requirements, the air quality in a given region or area is measured by the 3 
concentrations of various pollutants in the atmosphere.  The measurements of 4 
these “criteria pollutants” in ambient air are expressed in units of parts per million 5 
(ppm), milligrams per cubic meter (mg/m3), or micrograms per cubic meter 6 
(µg/m3).  The air quality in a region is a result of not only the types and quantities 7 
of atmospheric pollutants and pollutant sources in an area, but also surface 8 
topography, the size of the topological “air basin,” and the prevailing 9 
meteorological conditions. 10 

The CAA directed USEPA to develop, implement, and enforce strong 11 
environmental regulations that would ensure clean and healthy ambient air 12 
quality.  To protect public health and welfare, USEPA developed numerical 13 
concentration-based standards, or National Ambient Air Quality Standards 14 
(NAAQS), for pollutants that have been determined to impact human health and 15 
the environment.  USEPA established both primary and secondary NAAQS 16 
under the provisions of the CAA.  NAAQS are currently established for six criteria 17 
air pollutants: ozone (O3), carbon monoxide (CO), nitrogen dioxide (NO2), sulfur 18 
dioxide (SO2), respirable particulate matter (including particulate matter equal to 19 
or less than 10 microns in diameter [PM10] and particulate matter equal to or less 20 
than 2.5 microns in diameter [PM2.5]), and lead (Pb).  The primary NAAQS 21 
represent maximum levels of background air pollution that are considered safe, 22 
with an adequate margin of safety to protect public health.  Secondary NAAQS 23 
represent the maximum pollutant concentration necessary to protect vegetation, 24 
crops, and other public resources along with maintaining visibility standards.   25 

The Federal CAA and USEPA delegated responsibility for ensuring compliance 26 
with NAAQS to the states and local agencies.  The State of Texas has adopted 27 
the NAAQS as the Texas Ambient Air Quality Standards (TAAQS) for the entire 28 
state of Texas.  Table 3.2-1 presents the primary and secondary USEPA NAAQS 29 
that apply to the air quality in the State of Texas.  The Texas Commission on 30 
Environmental Quality (TCEQ) has established air pollution control regulations.  31 
These regulations are contained in Texas Administrative Code (TAC) Title 30.  32 
The TCEQ has also promulgated rules regulating the emissions of toxic 33 
substances which are defined as those chemicals listed in TAC Title 30, Chapter 34 
113 plus any other air pollutant that is considered a health hazard, as defined by 35 
OSHA.   36 

These air pollutant control programs are detailed in State Implementation Plans 37 
(SIPs), which are required to be developed by each state or local regulatory 38 
agency and approved by USEPA.  A SIP is a compilation of regulations, 39 
strategies, schedules, and enforcement actions designed to move the state into 40 
compliance with all NAAQS.  Any changes to the compliance schedule or plan 41 
(e.g., new regulations, emissions budgets, controls) must be incorporated into 42 
the SIP and approved by USEPA. 43 
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Table 3.2-1.  National Ambient Air Quality Standards 1 

Pollutant Standard Value Standard Type 

CO 
8-hour Average a 9 ppm (10 mg/m3)  Primary and Secondary 
1-hour Average a 35 ppm (40 mg/m3)  Primary 

NO2 
Annual Arithmetic Mean 0.053 ppm (100 µg/m3)  Primary and Secondary 

O3 
8-hour Average b 0.08 ppm (157 µg/m3) Primary and Secondary 
1-hour Average c 0.12 ppm (240 µg/m3) Primary and Secondary 

Pb 
Quarterly Average  1.5 µg/m3 Primary and Secondary 

PM10 
Annual Arithmetic Mean d  50 µg/m3 Primary and Secondary 
24-hour Average a  150 µg/m3 Primary and Secondary 

PM2.5 
Annual Arithmetic Mean e  15 µg/m3 Primary and Secondary 
24-hour Average f  35 µg/m3 Primary and Secondary 

SO2 
Annual Arithmetic Mean 0.03 ppm (80 µg/m3)  Primary 
24-hour Average a 0.14 ppm (365 µg/m3) Primary 
3-hour Average a 0.5 ppm (1,300 µg/m3)   Secondary 

Source:  USEPA 2007a 
Notes:  Parenthetical values are approximate equivalent concentrations. 
a  Not to be exceeded more than once per year. 
b To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average 

ozone concentrations measured at each monitor within an area over each year must not exceed 
0.08 ppm. 

c The standard is attained when the expected number of days per calendar year with maximum 
hourly average concentrations above 0.12 ppm is ≤ 1.  As of June 15, 2005, USEPA revoked 
the 1-hour ozone standard in all areas except the 14 8-hour ozone nonattainment Early Action 
Compact Areas. 

d To attain this standard, the expected annual arithmetic mean PM10 concentration at each 
monitor within an area must not exceed 50 µg/m3. 

e To attain this standard, the 3-year average of the annual arithmetic mean PM2.5 concentrations 
from single or multiple community-oriented monitors must not exceed 15.0 µg/m3. 

f To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at 
each population-oriented monitor within an area must not exceed 35 µg/m3. 

USEPA classifies the air quality in an air quality control region (AQCR), or in 2 
subareas of an AQCR according to whether the concentrations of criteria 3 
pollutants in ambient air exceed the primary or secondary NAAQS.  All areas 4 
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within each AQCR are therefore designated as either “attainment,” 1 
“nonattainment,” “maintenance,” or “unclassified” for each of the six criteria 2 
pollutants.  Attainment means that the air quality within an AQCR is better than 3 
the NAAQS, nonattainment indicates that criteria pollutant levels exceed NAAQS, 4 
maintenance indicates that an area was previously designated nonattainment but 5 
is now attainment, and unclassified means that there is not enough information to 6 
appropriately classify an AQCR, so the area is considered in attainment. 7 

The General Conformity Rule requires that any Federal action meet the 8 
requirements of a SIP or Federal Implementation Plan.  More specifically, CAA 9 
conformity is ensured when a Federal action does not cause a new violation of 10 
the NAAQS; contribute to an increase in the frequency or severity of violations of 11 
NAAQS; or delay the timely attainment of any NAAQS, interim progress 12 
milestones, or other milestones toward achieving compliance with the NAAQS. 13 

The General Conformity Rule applies only to actions in nonattainment or 14 
maintenance areas and considers both direct and indirect emissions.  The rule 15 
applies only to Federal actions that are considered “regionally significant” or 16 
where the total emissions from the action meet or exceed the de minimis 17 
thresholds presented in 40 CFR 93.153.  An action is regionally significant when 18 
the total nonattainment pollutant emissions exceed 10 percent of the AQCR’s 19 
total emissions inventory for that nonattainment pollutant.  If a Federal action 20 
does not meet or exceed the de minimis thresholds and is not considered 21 
regionally significant, then a full Conformity Determination is not required. 22 

Title V of the CAA Amendments (CAAA) of 1990 requires states and local 23 
agencies to permit major stationary sources.  A major stationary source is a 24 
facility (i.e., plant, base, or activity) that can emit more than 100 tons per year 25 
(tpy) of any one criteria air pollutant, 10 tpy of a hazardous air pollutant, or 25 tpy 26 
of any combination of hazardous air pollutants.  However, lower pollutant-specific 27 
“major source” permitting thresholds apply in nonattainment areas.  For example, 28 
the Title V permitting threshold for an “extreme” O3 nonattainment area is 10 tpy 29 
of potential volatile organic compound (VOC) or nitrogen oxide (NOx) emissions.  30 
The purpose of the permitting rule is to establish regulatory control over large, 31 
industrial-type activities and monitor their impact on air quality. 32 

Federal Prevention of Significant Deterioration (PSD) regulations also define air 33 
pollutant emissions from proposed major stationary sources or modifications to 34 
be “significant” if (1) a proposed project is within 10 kilometers of any Class I 35 
area, and (2) regulated pollutant emissions would cause an increase in the 36 
24-hour average concentration of any regulated pollutant in the Class I area of 1 37 
µg/m3 or more [40 CFR 52.21(b)(23)(iii)].  A Class I area includes national parks 38 
larger than 6,000 acres, national wilderness areas and national memorial parks 39 
larger than 5,000 acres, and international parks.  PSD regulations also define 40 
ambient air increments, limiting the allowable increases to any area’s baseline air 41 
contaminant concentrations, based on the area’s class designation (40 CFR 42 
52.21(c)). 43 
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Greenhouse Gases.  Many chemical compounds found in the Earth’s 1 
atmosphere act as “greenhouse gases.”  These gases allow sunlight to enter the 2 
atmosphere freely.  When sunlight strikes the Earth’s surface, some of it is 3 
reflected back towards space as infrared radiation (heat).  Greenhouse gases 4 
absorb this infrared radiation and trap the heat in the atmosphere.  Over time, the 5 
trapped heat results in the phenomenon of global warming.   6 

In April 2007, the U.S. Supreme Court declared that carbon dioxide (CO2) and 7 
other greenhouse gases are air pollutants under the CAA.  The Court declared 8 
that the USEPA has the authority to regulate emissions from new cars and trucks 9 
under the landmark environment law.   10 

Many gases exhibit these “greenhouse” properties.  The sources of the majority 11 
of greenhouse gases come mostly from natural sources but are also contributed 12 
to by human activity.  Additional information on sources of greenhouse gases is 13 
included in Appendix K. 14 

Route A 15 

The Proposed Action is within the southernmost portions of Starr County, Hidalgo 16 
County, and Cameron County, Texas, within the Brownsville-Laredo Intrastate 17 
Air Quality Control Region (BLIAQCR).  The BLIAQCR is composed of Cameron 18 
County, Hidalgo County, Jim Hogg County, Starr County, Webb County, Willacy 19 
County, and Zapata County, Texas.  The BLIAQCR is classified as being in 20 
attainment/unclassified for all criteria pollutants.   21 

Route B 22 

Route B would also be within the BLIAQCR.  Therefore, the affected environment 23 
for air quality associated with Route B is the same as described for Route A.   24 

3.3 NOISE 25 

Sound is defined as a particular auditory effect produced by a given source, for 26 
example the sound of rain on a rooftop.  Sound is measured with instruments 27 
that record instantaneous sound levels in decibels.  A-weighted sound level 28 
measurement is used to characterize sound levels that can be sensed by the 29 
human ear.  “A-weighted” denotes the adjustment of the frequency range for 30 
what the average human ear can sense when experiencing an audible event.  31 
C-weighted sound level measurement correlates well with physical vibration 32 
response of buildings and other structures to airborne sound.  Impulsive noise 33 
resulting from demolition activities and the discharge of weapons are assessed in 34 
terms of C-weighted decibels (dBC). 35 

Noise and sound share the same physical aspects, but noise is considered a 36 
disturbance while sound is defined as an auditory effect.  Noise is defined as any 37 
sound that is undesirable because it interferes with communication, is intense 38 
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enough to damage hearing, or is otherwise annoying.  Noise can be intermittent 1 
or continuous, steady or impulsive, and can involve any number of sources and 2 
frequencies.  It can be readily identifiable or generally nondescript.  Human 3 
response to increased sound levels varies according to the source type, 4 
characteristics of the sound source, distance between source and receptor, 5 
receptor sensitivity, and time of day.  How an individual responds to the sound 6 
source will determine if the sound is viewed as music to one’s ears or as 7 
annoying noise.  Affected receptors are specific (i.e., schools, churches, or 8 
hospitals) or broad (e.g., nature preserves or designated districts) areas in which 9 
occasional or persistent sensitivity to noise above ambient levels exists.  10 
Predictors of wildlife response to noise include noise type (i.e., continuous or 11 
intermittent), prior experience with noise, proximity to a noise source, stage in the 12 
breeding cycle, activity, and age.  Potential impacts of noise on wildlife are 13 
discussed in Section 4.8. 14 

Most people are exposed to sound levels of 50 to 55 A-weighted decibels (dBA) 15 
or higher on a daily basis.  Studies specifically conducted to determine noise 16 
impacts on various human activities show that about 90 percent of the population 17 
is not significantly bothered by outdoor sound levels below 65 dBA (USEPA 18 
1974).  Studies of community annoyance in response to numerous types of 19 
environmental noise show that A-weighted Day Night Average Sound Level 20 
(ADNL) correlates well with impact assessments and that there is a consistent 21 
relationship between ADNL and the level of annoyance.   22 

Ambient Sound Levels.  Noise levels in residential areas vary depending on the 23 
housing density and location.  As shown in Figure 3.3-1, a suburban residential 24 
area is about 55 dBA, which increases to 60 dBA for an urban residential area, 25 
and 80 dBA in the downtown section of a city. 26 

Construction Sound Levels.  Building construction, modification, and 27 
demolition work can cause an increase in sound that is well above the ambient 28 
level.  A variety of sounds come from graders, pavers, trucks, welders, and other 29 
work processes.  Table 3.3-1 lists noise levels associated with common types of 30 
construction equipment that are likely to be used under the Proposed Action.  31 
Construction equipment usually exceeds the ambient sound levels by 20 to 25 32 
dBA in an urban environment and up to 30 to 35 dBA in a quiet suburban area.   33 

Route A 34 

The proposed tactical infrastructure for the USBP Rio Grande Valley Sector 35 
passes through areas with different acoustical environments.  The ambient 36 
acoustical environment in the USBP Rio Grande Valley Sector is primarily 37 
impacted by vehicular traffic, aircraft operations, agricultural equipment, and 38 
industrial noise sources. 39 

40 
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 1 

 2 
Figure 3.3-1.  Common Noise Levels 3 
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Table 3.3-1.  Predicted Noise Levels for Construction Equipment  1 

Construction Category 
and Equipment 

Predicted Noise Level at 
50 feet (dBA) 

Clearing and Grading 
Bulldozer 80 
Grader 80–93 
Truck 83–94 
Roller 73–75 

Excavation 
Backhoe 72–93 
Jackhammer 81–98 

Building Construction 
Concrete mixer 74–88 
Welding generator 71–82 
Pile driver 91–105 
Crane 75–87 
Paver 86–88 

Source:  USEPA 1971 

The Rio Grande Valley area is composed of many different cities, towns, and 2 
communities.  The City of Brownsville is in the eastern section of the Rio Grande 3 
Valley project area, and Rio Grande City is on the western edge of the project 4 
area.  In between these two cities lie the municipalities of McAllen, Alamo, 5 
Weslaco, Progreso, Mercedes, Harlingen, and San Benito.  Several subdivisions 6 
and smaller communities also exist along the border.  Each of these cities and 7 
towns has its own ambient sound level depending on the size of the municipality 8 
and the nearby activities. 9 

State Route (SR) 83 passes in the vicinity of Rio Grande City and SR 281 is 10 
adjacent to Progreso, Texas.  County Route (CR) 433 traverses the towns of 11 
McAllen, Alamo, Weslaco, and Mercedes.  SR 77 traverses the cities of 12 
Harlingen and Brownsville.  CR 56 is also a major transportation route into the 13 
Rio Grande Valley.  Traffic along each of these roads contributes to the ambient 14 
acoustical environment in the Rio Grande Valley. 15 

Brownsville/South Padre Island International Airport is approximately 4 miles east 16 
of the city of Brownsville.  An average of 126 aircraft operations are performed at 17 
the Brownsville/South Padre Island International Airport daily (AirNav 2007a).  18 
There is a railroad track on the west side of Brownsville that traverses north from 19 
the U.S./Mexico international border.  The B&M Railroad, MP Railroad, and 20 
Union Pacific Railroad are stationed at this location.  In addition, there are 21 
numerous industrial facilities in the city.  It is estimated that proposed sites near 22 
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Brownsville have ambient noise levels comparable to an urban environment 1 
(50–80 dBA).  McAllen Miller International Airport is approximately 2 miles south 2 
of the city of McAllen (Section O-6).  An average of 172 aircraft operations occur 3 
daily at McAllen Miller International Airport (AirNav 2007b).   4 

Along the U.S./Mexico international border in areas west of Brownsville, 5 
agricultural activities are prominent.  Agricultural equipment used in these areas 6 
can produce noise levels up to 100 dBA (OSU 2007).  While farms are generally 7 
spread out, noise from agricultural activities is likely to extend past the farm 8 
boundaries.  Agricultural activities contribute to the ambient acoustical 9 
environment in the USBP Rio Grande Valley Sector.  The proposed project 10 
corridor also crosses and borders remote wildlife areas such as the LRGVNWR.  11 
These areas and the USBP Rio Grande Valley Sector in general likely have 12 
ambient noise levels that are comparable to rural or suburban areas (25 to 55 13 
dBA) (see Figure 3.3-1).   14 

Route B 15 

Route B would be within the same ambient acoustical environment as described 16 
for Route A.  Therefore, the affected environment associated with Route B is the 17 
same as described for Route A. 18 

3.4 LAND USE 19 

The term “land use” refers to real property classifications that indicate either 20 
natural conditions or the types of human activity occurring on a parcel.  In many 21 
cases, land use descriptions are codified in local zoning laws.  There is, however, 22 
no nationally recognized convention or uniform terminology for describing land 23 
use categories.  As a result, the meanings of various land use descriptions, 24 
“labels,” and definitions vary among jurisdictions. 25 

Two main objectives of land use planning are to ensure orderly growth and 26 
compatible uses among adjacent property parcels or areas.  Compatibility among 27 
land uses fosters the societal interest of obtaining the highest and best uses of 28 
real property.  Tools supporting land use planning include written master 29 
plans/management plans and zoning regulations.  In appropriate cases, the 30 
location and extent of a proposed action needs to be evaluated for its potential 31 
impacts on a project site and adjacent land uses.  The foremost factor affecting a 32 
proposed action in terms of land use is its compliance with any applicable land 33 
use or zoning regulations.  Other relevant factors include matters such as 34 
existing land use at the project site, the types of land uses on adjacent properties 35 
and their proximity to a proposed action, the duration of a proposed activity, and 36 
its “permanence.” 37 

Recreational resources are both natural and improved lands designated by 38 
Federal, state, and local planning entities to offer visitors and residents diverse 39 
opportunities to enjoy leisure activities.  Natural recreational resources are those 40 
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places or amenities set aside as parklands, trails (e.g., hiking, bicycling, 1 
equestrian), open spaces, aesthetically pleasing landscapes, and a variety of 2 
other locales.  Manmade recreational resources can include parks, manmade 3 
lakes, recreational fields, or sport or recreational venues.  National, state, and 4 
local jurisdictions typically have designated land areas with defined boundaries 5 
for recreation.  Other less structured activities like hunting are performed in 6 
broad, less-defined locales.  A recreational setting might consist of natural or 7 
manmade landscapes and can vary in size from a roadside monument to a 8 
multimillion-acre wilderness area. 9 

Route A 10 

Major land uses within the Rio Grande Valley include agriculture, rangeland, 11 
recreation/special use, urban, and water.  Specific land uses in each 12 
classification are described below (USACE 1994). 13 

• Agriculture – Specific land uses within this classification include highly 14 
developed croplands, pasture, small grains, forage crops, hay production, 15 
and orchards.  The land may be irrigated or non-irrigated.   16 

• Rangeland – Specific land use includes the grazing of cattle, horses, 17 
sheep, goats, and other domestic animals.  This is based on the presence 18 
of naturally occurring grasses, grasslike plants and forbs, or shrubs 19 
suitable for grazing and browsing.  This classification would include 20 
natural grasslands, savannas, some wetlands, and other areas with the 21 
potential to support certain forb and shrub communities under prudent and 22 
normally accepted land management practices. 23 

• Recreation/Special Use – This land use classification includes barren 24 
land, or land with sparse vegetation cover during most of the year.  Areas 25 
of sand dunes or shifting soil would also be included.  This classification 26 
includes tourist recreation and natural and wildlife management areas. 27 

• Urban – Specific land uses within this classification include residential, 28 
industrial, transportation, commercial, educational, medical, recreational, 29 
open space for environmental protection (i.e., floodway, utility easements, 30 
and ROW), and underdeveloped land within political boundaries (i.e., 31 
cities, towns, and villages). 32 

• Water – This land use classification includes naturally occurring and man-33 
made lakes, reservoirs, gulfs, bays, rivers, streams, and coastal wetlands. 34 

The existing land use in the Rio Grande Valley ranges from well developed urban 35 
centers of commerce (i.e., Laredo and Brownsville), to areas of intensive 36 
agricultural activities, to extensive areas of recreation and wildlife management 37 
activities.  The following is a brief description of the existing land use in Cameron, 38 
Hidalgo, and Starr Counties (USACE 1994). 39 

• Cameron County – A large percentage of Cameron County is devoted to 40 
highly intensive and specialized farming (54 percent).  Major crops are 41 
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citrus, cool-season vegetables, cotton, and grain sorghum.  A large portion 1 
of the urban land is devoted to recreation activities.  The county supports 2 
fishing, hunting, water sports, and a variety of other recreational activities 3 
year round.  Major recreational activities are centered around South Padre 4 
Island and National Wildlife Refuges (i.e., Santa Ana).  Major urban areas 5 
are Brownsville, Harlingen, and San Benito. 6 

• Hidalgo County – The major land use is agriculture (63 percent).  7 
Agricultural crops include cotton, grains, vegetables, citrus, and sugar 8 
cane.  Rangeland (26 percent) is used primarily for cattle production.  9 
Commercial activities include food processing, shipping, tourism, and 10 
mineral operations.  Tourism peaks during the winter season and centers 11 
around the Bentson-Rio Grande Valley State Park, Santa Ana National 12 
Wildlife Refuge, and other recreational facilities.  Major urban areas are 13 
McAllen, Pharr, and Edinburg. 14 

• Starr County – Rangeland constitutes 87 percent of the county’s land use 15 
with the majority of the activities involving the production of cattle, sheep, 16 
hogs, and horses.  Most agricultural land (12 percent) is irrigated and is 17 
used for the production of sorghum, cotton, and vegetables.  Rio Grande 18 
City is the county seat and a major urban center.  A major recreational 19 
area is International Falcon Reservoir.  20 

The Rio Grande Valley contains numerous recreational/special land use areas.  21 
Most of these special land use areas are outside of highly urbanized centers.  22 
These lands have been established for various recreational activities but also for 23 
flood control, scenic, historic, and wildlife management uses.  Figure 3.4-1 24 
presents parks and refuges in the Rio Grande Valley.  Appendix F presents 25 
detailed maps of the areas surrounding the proposed fence sections.  Section 26 
3.11 describes the aesthetics and visual resources of the Rio Grande Valley. 27 

Route B 28 

Route B would traverse the same land uses as described for Route A.  29 
Therefore, the affected environment associated with Route B is the same as 30 
described for Route A. 31 

3.5 GEOLOGY AND SOILS 32 

Geology and soils resources include the surface and subsurface materials of the 33 
earth.  Within a given physiographic province, these resources typically are 34 
described in terms of topography, soils, geology, minerals, and paleontology, 35 
where applicable. 36 

Topography is defined as the relative positions and elevations of the natural or 37 
human-made features of an area that describe the configuration of its surface.  38 
Regional topography is influenced by many factors, including human activity,  39 
 40 

41 
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seismic activity of the underlying geologic material, climatic conditions, and 1 
erosion.  Information describing topography typically encompasses surface 2 
elevations, slope, and physiographic features (i.e., mountains, ravines, hills, 3 
plains, deltas, or depressions). 4 

Site-specific geological resources typically consist of surface and subsurface 5 
materials and their inherent properties.  Principal factors influencing the ability of 6 
geologic resources to support structural development are seismic properties (i.e., 7 
potential for subsurface shifting, faulting, or crustal disturbance), topography, and 8 
soil stability. 9 

Soils are the unconsolidated materials overlying bedrock or other parent material.  10 
They develop from the weathering processes of mineral and organic materials 11 
and are typically described in terms of landscape position, slope, and physical 12 
and chemical characteristics.  Soil types differ in structure, elasticity, strength, 13 
shrink-swell potential, drainage characteristics, and erosion potential, which can 14 
affect their ability to support certain applications or uses.  In appropriate cases, 15 
soil properties must be examined for compatibility with particular construction 16 
activities or types of land use. 17 

Prime and unique farmland is protected under the Farmland Protection Policy Act 18 
(FPPA) of 1981.  Prime farmland is defined as land that has the best combination 19 
of physical and chemical characteristics for producing food, feed, forage, fiber, 20 
and oilseed crops, and is also available for these uses.  Unique farmland is 21 
defined as land other than prime farmland that is used for the production of 22 
specific high-value food and fiber crops.  It has the special combination of soil 23 
quality, location, growing season, and moisture supply needed to economically 24 
produce sustained high quality or high yields of a specific crop when treated and 25 
managed according to acceptable farming methods.  Soil qualities, growing 26 
season, and moisture supply are needed for well-managed soil to produce a 27 
sustained high yield of crops in an economic manner.  The land could be 28 
cropland, pasture, rangeland, or other land, but not urban built-up land or water.  29 
The intent of the FPPA is to minimize the extent that Federal programs contribute 30 
to the unnecessary conversion of farmland to nonagricultural uses.  The FPPA 31 
also ensures that Federal programs are administered in a manner that, to the 32 
extent practicable, will be compatible with private, state, and local government 33 
programs and policies to protect farmland. 34 

The implementing procedures of the FPPA and Natural Resources Conservation 35 
Service (NRCS) require Federal agencies to evaluate the adverse impacts (direct 36 
and indirect) of their activities on prime and unique farmland, as well as farmland 37 
of statewide and local importance, and to consider alternative actions that could 38 
avoid adverse impacts.  Determination of whether an area is considered prime or 39 
unique farmland and potential impacts associated with a proposed action is 40 
based on preparation of the Farmland Conversion Impact Rating Form AD-1006 41 
for areas where prime farmland soils occur and by applying criteria established at 42 
Section 658.5 of the FPPA (7 CFR Part 658).  The NRCS is responsible for 43 
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overseeing compliance with the FPPA and has developed the rules and 1 
regulations for implementation of the Act (see 7 CFR Part 658, 5 July 1984). 2 

Route A 3 

Physiography and Topography.  The USBP Rio Grande Valley Sector 4 
occupies Starr, Hidalgo, and Cameron counties in Texas along the U.S./Mexico 5 
international border.  The USBP Rio Grande Valley Sector occurs in a subtropical 6 
semi-arid zone in the Gulf Coastal Plains Physiographic Province of Texas.  The 7 
proposed project corridor would occur in the Coastal Prairies and Interior Coastal 8 
Plains subprovinces, of the larger Gulf Coastal Plains.  Fence Sections O-7 to O-9 
21 occur in the Coastal Plains subprovince, which is characterized by young 10 
deltaic sands, silts, and clays that have eroded to nearly imperceptible slopes 11 
occupied by flat grasslands.  Trees are uncommon except along streams; on 12 
coarser underlying sediments of ancient streams; within fencerows; on lands 13 
protected as refuges; and along the Rio Grande, where sugarberry, Texas 14 
ebony, honey mesquite, Mexican palm trees, and citrus plantations can be found.  15 
Sections O-1 to O-7 occur in the Interior Coastal Plains subprovince, which is 16 
characterized by alternating belts of resistant uncemented sands among weaker 17 
shales that erode into long, sandy ridges.  In the proposed project corridor, trees 18 
are few, and barretal shrublands dominate (Wermund 2007).  The topographic 19 
profile of the surrounding area is a nearly level to rolling, slightly to moderately 20 
dissected plain that has formed between the Balcones Escarpment to the north, 21 
the Rio Grande to the southwest, and the Gulf of Mexico to the southeast.  22 
Elevations in the proposed project corridor range from approximately mean sea 23 
level (MSL) to 10 feet above MSL along Section O-21 and grade gently higher 24 
with slightly steeper topography to the west to approximately 50 to 80 feet above 25 
MSL along Section O-1 (TopoZone.com 2007). 26 

Geology.  The surface geology of the Gulf Coastal Plains is characterized by 27 
broad subparallel bands of sedimentary rocks deposited in the Tertiary and 28 
Quaternary Periods of the Cenozoic Era.  The western end of the proposed 29 
project corridor is in the Breaks of the Rio Grande, a region of steep-sided, 30 
narrow, and deep valleys created as the north-south trending Rio Grande 31 
tributaries eroded the resistant Tertiary formations.  The Breaks of the Rio 32 
Grande terminate near the Starr-Hidalgo County line and define the beginning of 33 
the Rio Grande Valley, which consists of Quaternary alluvial sediments.  From 34 
oldest to youngest (west to east), the Tertiary-deposited sediments include the 35 
Jackson Group (made up of the Whitsett, Manning, Wellborn, Caddell, Yazoo, 36 
and Moodys Branch formations), the Catahoula and Frio formations undivided, 37 
the Goliad Formation, and Uvalde gravels.  Quaternary-deposited sediments of 38 
the Rio Grande Valley include fluviatile terrace deposits, the Lissie and 39 
Beaumont formations, wind-blown deposits, and the most recent alluvium 40 
deposits (DHS 2004). 41 

The Jackson Group consists of volcanic and marine sediments deposited during 42 
the Eocene Epoch of the Tertiary Period.  It is composed mostly of sandstone 43 
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and tuffaceous clay with some crossbeds of white volcanic ash.  The Jackson 1 
Group is overlain by the Catahoula and Frio formations, which are composed of 2 
mudstone; sandstone; light-brown clays; gray sandy clays; and, in the basal 3 
layer, dark greenish sandy clays.  Towards the end of the Tertiary period, large 4 
river systems deposited calcareous muds formed from Cretaceous-age marls 5 
and limestones, over broad areas of the low coastal plain.  Overlaying the 6 
Catahoula and Frio formations is the Goliad Formation and Uvalde gravels.  The 7 
Goliad Formation includes clay, sand, marble, and caliche with abundant 8 
reworked Cretaceous Period invertebrate fossils; the caliche is locally popular, 9 
used to surface roads.  The Uvalde gravels are found on interstream ridges and 10 
divides and are composed of rounded flint pebbles and cobbles weathered from 11 
Lower Cretaceous-age formations (DHS 2004). 12 

During the Quaternary period, a series of interglacial and glacial periods 13 
produced an active environment of fluviatile deposition and subsequent erosion.  14 
Ancient river systems transported enormous quantities of suspended sand and 15 
mud and, during interglacial periods, deposited the sediments into accumulating 16 
deltas and fluvial plains at the Gulf of Mexico.  During glacial periods, the drop in 17 
sea level eroded underlying fluvial deposits creating new deltas miles into the 18 
gulf.  During this time, the ancestral Rio Grande cut through the older Tertiary 19 
formations and remnant meander scars in the floodplain were converted into 3 to 20 
10 foot high river terraces composed of unsorted coarse sand and gravel (DHS 21 
2004). 22 

The Lissie Formation consists of thick beds of sand interbedded with clay and silt 23 
with the clays predominating in the upper part.  It contains thin lenses of rounded 24 
gravels composed of ferruginous sandstones, quartz, and other siliceous rocks.  25 
Large amounts of silicified wood are found among the gravel sheets.  This 26 
formation is characterized by many undrained circular or irregular depressions 27 
and relict windblown sand and clay dunes that are stabilized in a northwest-28 
trending direction.  The sands and clays of the Lissie formation are overlain by 29 
the bluish-gray clays of the Beaumont Formation, which were deposited by 30 
ancient rivers in the form of deltas or natural levees.  Broad faint ridges, 31 
containing more sand than the flats between them, are the remnants of natural 32 
levees that formed as the ancient river shifted across the coastal lowlands.  The 33 
flat lowlands of the Beaumont Formation form a featureless and often marshy 34 
plain, called the Coastal Prairie, as it approaches the Gulf Coast (DHS 2004). 35 

The recent alluvial deposits of the Rio Grande Valley are composed of 36 
sedimentary rocks resulting from dissection of previous sedimentation and 37 
floodplain deposition during the Modern-Holocene Period.  In the Pleistocene 38 
Epoch, interglacial deltas formed by the Rio Grande were combined into a larger 39 
delta that extended farther beyond the current Gulf Coast.  The modern coastal 40 
barrier island system was formed by the subsidence and compaction of this 41 
ancient delta.  During the sea level rise of the Holocene, brackish water 42 
inundated the ancient valley, creating an estuarine environment that was 43 
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eventually replaced by fertile floodplain deposits of the Rio Grande Valley as it 1 
graded to its present level (DHS 2004). 2 

Soils.  Generally the soils occurring in the proposed project corridor are loamy to 3 
clayey, moderately to slowly permeable, and occur on nearly level to gentle 4 
slopes.  None of the soil map units occurring within the portion of the proposed 5 
project corridor in Starr County are designated as farmland of importance.  6 
Hydric soils are soils that are saturated, flooded, or have ponding long enough 7 
during the growing season to develop anaerobic (oxygen-deficient) conditions in 8 
upper horizons.  The presence of hydric soil is one of the three criteria 9 
(i.e., hydric soils, hydrophytic vegetation, and wetland hydrology) used to 10 
determine that an area is a wetland based on the USACE Wetlands Delineation 11 
Manual, Technical Report Y-87-1 (USACE 1987).   12 

In Hidalgo County, soils of the Camargo, Cameron, Laredo, Matamoros, Olmito, 13 
Reynosa, Rio Grande, and Runn series within the proposed project corridor are 14 
classified as prime farmland soils; and soils of the Arents and Raymondville 15 
series within the proposed project corridor are classified as prime farmland soils 16 
if irrigated.  In Cameron County, soils of the Camargo, Cameron, Laredo, 17 
Matamoros, Olmito, and Rio Grande series within the proposed project corridor 18 
are classified as prime farmland soils; and the Harlingen series and Laredo-19 
Olmito complex soils within the proposed project corridor are classified as prime 20 
farmland soils if irrigated.  In Starr County, no soils that potentially occur within 21 
the proposed project corridor are classified as hydric.  In Hidalgo County, soils of 22 
the Grulla series occur within the proposed project corridor and are classified as 23 
partially hydric.  In Cameron County, Ustifluvents and soils of the Chargo, Grulla, 24 
and Sejita series occur within the proposed project corridor soils and are 25 
classified as partially hydric (NRCS 2007).   26 

See Appendix G for maps of soil units within the project area.  The properties of 27 
soil map units identified within the proposed project corridor in Starr, Hidalgo, and 28 
Cameron counties can be found in Appendix H. 29 

Route B 30 

The physiographic, topographic, and geologic resources associated with Route B 31 
are similar to Route A.  The soil resources of Route B are largely similar to Route 32 
A with the exception of the Tiocano soil series of Cameron County which occurs 33 
only in the eastern portion of Section O-13 in Route B.  This soil series is 34 
classified as partially hydric (NRCS 2007). 35 

3.6 WATER RESOURCES 36 

Hydrology and Groundwater.  Hydrology consists of the redistribution of water 37 
through the processes of evapotranspiration, surface runoff, and subsurface flow.  38 
Hydrology results primarily from temperature and total precipitation that 39 
determine evapotranspiration rates, topography which determines rate and 40 
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direction of surface flow, and soil properties that determine rate of subsurface 1 
flow and recharge to the groundwater reservoir.  Groundwater consists of 2 
subsurface hydrologic resources.  It is an essential resource that functions to 3 
recharge surface water and is used for drinking, irrigation, and industrial 4 
processes.  Groundwater typically can be described in terms of depth from the 5 
surface, aquifer or well capacity, water quality, recharge rate, and surrounding 6 
geologic formations. 7 

Surface Water and Waters of the United States.  Surface water resources 8 
generally consist of wetlands, lakes, rivers, and streams.  Surface water is 9 
important for its contributions to the economic, ecological, recreational, and 10 
human health of a community or locale. 11 

The CWA (33 U.S.C. 1251 et seq.) established the Federal authority for 12 
regulating discharges of pollutants into waters of the United States.  Section 404 13 
of the CWA (33 U.S.C. 1344) establishes a Federal program to regulate the 14 
discharge of dredged and fill material into waters of the United States.  The 15 
USACE administers the permitting program for authorization of actions under 16 
Section 404 of the CWA.  Section 401 of the CWA (33 U.S.C. 1341) requires that 17 
proposed dredge and fill activities permitted under Section 404 be reviewed and 18 
certified by the designated state agency that the proposed project will meet state 19 
water quality standards.  The Federal permit under Section 404 is not valid until it 20 
has received Section 401 water quality certification.  Section 402 of the CWA 21 
authorizes the discharge of any pollutant, or combination of pollutants, into 22 
navigable waters of the United States under an NPDES permit.  Pursuant to 23 
Texas Water Code 26.040 and CWA Section 402, all construction that would 24 
result in a soil disturbance of greater than 5 acres requires authorization under 25 
the TCEQ Construction General Permit (TXR150000).  Section 303(d) of the 26 
CWA requires states and USEPA to identify waters not meeting state water-27 
quality standards and to develop Total Maximum Daily Loads (TMDLs) and an 28 
implementation plan to reduce contributing sources of pollution. 29 

Waters of the United States are defined within the CWA of 1972, as amended.  30 
USEPA and the USACE assert jurisdiction over (1) traditional navigable waters, 31 
(2) wetlands adjacent to navigable waters, (3) nonnavigable tributaries of 32 
traditional navigable waters that are relatively permanent where the tributaries 33 
typically flow year-around or have continuous flow at least seasonally, and 34 
(4) wetlands that directly abut such tributaries. 35 

The CWA (as amended in 1977) established the basic structure for regulating 36 
discharges of pollutants into the waters of the United States.  The objective of the 37 
CWA is restoration and maintenance of chemical, physical, and biological 38 
integrity of U.S. waters.  To achieve this objective several goals were enacted, 39 
including (1) eliminate discharge of pollutants into navigable waters by 1985; 40 
(2) achieve water quality which provides for the protection and propagation of 41 
fish, shellfish, and wildlife and provides for recreation in and on the water by 42 
1983; (3) prohibit discharge of toxic pollutants in toxic amounts; (4) provide 43 
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Federal financial assistance to construct publicly owned waste treatment works; 1 
(5) develop and implement the national policy that areawide waste treatment 2 
management planning processes to ensure adequate control of sources of 3 
pollutants in each state; (6) establish the national policy that a major research 4 
and demonstration effort be made to develop technology necessary to eliminate 5 
the discharge of pollutants into navigable waters, waters of the contiguous zone, 6 
and the oceans; and (7) establish the national policy that programs developed 7 
and implemented in an expeditious manner so as to enable the goals to be met 8 
through the control of both point and nonpoint sources of pollution.  The USACE 9 
regulates the discharge of dredge and fill material (e.g., concrete, riprap, soil, 10 
cement block, gravel, sand) into waters of the United States including wetlands 11 
under Section 404 of the CWA and work on or structures in or affecting  12 
navigable waters of the United States under Section 10 of the Rivers and 13 
Harbors Act of 1899. 14 

Wetlands are an important natural system and habitat, performing diverse 15 
biologic and hydrologic functions.  These functions include water quality 16 
improvement, groundwater recharge and discharge, pollution mitigation, nutrient 17 
cycling, wildlife habitat provision, unique flora and fauna niche provision, storm 18 
water attenuation and storage, sediment detention, and erosion protection.  19 
Wetlands are considered as a subset of the waters of the United States under 20 
Section 404 of the CWA.  The term “waters of the United States” has a broad 21 
meaning under the CWA and incorporates deepwater aquatic habitats and 22 
special aquatic habitats (including wetlands).  The USACE defines wetlands as 23 
“those areas that are inundated or saturated with ground or surface water at a 24 
frequency and duration sufficient to support, and that under normal 25 
circumstances do support, a prevalence of vegetation typically adapted to life in 26 
saturated soil conditions.  Wetlands generally include swamps, marshes, bogs, 27 
and similar areas” (33 CFR Part 328). 28 

Floodplains.  Floodplains are areas of low-level ground and alluvium adjacent to 29 
rivers, stream channels, or coastal waters.  Such lands might be subject to 30 
periodic or infrequent inundation due to runoff of rain or melting snow.  Risk of 31 
flooding typically hinges on local topography, the frequency of precipitation 32 
events, and the size of the watershed upstream from the floodplain.  Flood 33 
potential is evaluated by FEMA, which defines the 100-year floodplain.  The 100-34 
year floodplain is the area that has a 1 percent chance of inundation by a flood 35 
event in a given year.  Certain facilities inherently pose too great a risk to be 36 
constructed in either the 100- or 500-year floodplain, including hospitals, schools, 37 
or storage buildings for irreplaceable records.  Federal, state, and local 38 
regulations often limit floodplain development to passive uses, such as 39 
recreational and preservation activities, to reduce the risks to human health and 40 
safety. 41 

EO 11988, Floodplain Management, requires Federal agencies to determine 42 
whether a proposed action would occur within a floodplain.  This determination 43 
typically involves consultation of appropriate FEMA Flood Insurance Rate Maps 44 
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(FIRMs), which contain enough general information to determine the relationship 1 
of the project area to nearby floodplains.  EO 11988 directs Federal agencies to 2 
avoid floodplains unless the agency determines that there is no practicable 3 
alternative.  Where the only practicable alternative is to site in a floodplain, a 4 
specific step-by-step process must be followed to comply with EO 11988 outlined 5 
in the FEMA document “Further Advice on EO 11988 Floodplain Management.”  6 
As a planning tool, the NEPA process incorporates floodplain management 7 
through analysis and public coordination of the EIS. 8 

Coastal Zone Management.  The CZMA of 1972 gives states with federally 9 
approved coastal management programs the responsibility of reviewing Federal 10 
agency actions and activities to ensure that they are consistent with the state 11 
program’s goals and policies.  Any project that is in or may affect land and water 12 
resources in the Texas coastal zone and that requires a federal license or permit, 13 
is a direct activity of a federal agency, or is federally funded, must be reviewed 14 
for consistency with the Texas Coastal Management Program.  The purpose of 15 
the Texas Coastal Management Program (CMP) is to improve the management 16 
of the state’s coastal natural resource areas and to ensure the long-term 17 
ecological and economic productivity of the coast.  The Coastal Coordination 18 
Council was established as a forum for coordinating Federal, state, and local 19 
programs and activities of the Texas coast (TxGLO 2007). 20 

CBP has determined that a portion of Section O-19, and all of Sections O-20 and 21 
O-21 are within the Texas coastal zone.  Therefore, a consistency certification 22 
and application for consistency review will be made to the Texas CMP office.  23 
This review process, overseen by the Texas Consistency Review Coordinator, 24 
will compliment the CWA Section 404 permit process, and the CWA Section 401 25 
state water quality certification process, if required.    26 

Route A 27 

Hydrology and Groundwater.  The proposed project corridor is in the Rio 28 
Grande Drainage Basin, which composes an area of approximately 355,500 29 
square miles.  Much of the Rio Grande drainage basin is composed of rural, 30 
undeveloped land used primarily for farming and ranching.  Water development 31 
projects in the Rio Grande Valley have disrupted natural flow regimes, including 32 
structures such as Anzalduas Dam, Falcon Dam, and Amistad Dam.  Substantial 33 
quantities of surface water are diverted from the Rio Grande to meet municipal, 34 
industrial, and agricultural demands in Texas and Mexico, with a significant 35 
portion used in the Rio Grande Valley for farming and urban applications.  Most 36 
of the water diverted in the Rio Grande Valley is not returned to the river as 37 
irrigation tailwater or treated wastewater effluent because the land naturally 38 
slopes away from the river channel.  The return flows are usually discharged into 39 
constructed drainage ditches/channels and floodways that eventually flow into 40 
the Laguna Madre estuary, and ultimately into the Gulf of Mexico (Moore et al. 41 
2002). 42 
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The major aquifer in the Rio Grande Valley is the Gulf Coast Aquifer.  The aquifer 1 
consists of alternating beds of clay, silt, sand, and gravel that are hydrologically 2 
connected to form a large, leaky, artesian system.  Challenges related to 3 
withdrawal of groundwater from the Gulf Coast Aquifer include land-surface 4 
subsidence, increased chloride content in the groundwater from the 5 
southwestern portion of the aquifer, and saltwater intrusion along the coast 6 
(USACE 2000).   7 

In Cameron County, the major source of groundwater is the Rio Grande Valley 8 
Alluvium Aquifer, which consists of recent deposits of unconsolidated sand, silt, 9 
gravel, and clay.  This aquifer is close to the Rio Grande in an area bounded by 10 
the river on the south and Highway 83 on the north.  Water in the Rio Grande 11 
Valley Alluvium Aquifer is characterized by high concentrations of chloride, 12 
dissolved solids, boron, and sodium.  This water does not meet U.S. drinking 13 
water standards and is used primarily for agricultural uses (USACE 2000).   14 

Surface Waters and Waters of the United States.  The predominant surface 15 
water feature in the area is the Rio Grande (called the Rio Bravo in Mexico).  The 16 
Rio Grande drainage is one of the longest rivers in North America, and an 17 
important river basin to both the United States and Mexico.  The allocation of Rio 18 
Grande water between the two countries is governed by a treaty signed in 1944.  19 

The main channel of the Rio Grande lies south of the proposed project corridor 20 
(Moore et al. 2002).  In 1932, an agreement was reached between the United 21 
States and Mexico to develop a coordinated plan to protect the Rio Grande 22 
Valley against flooding from the Rio Grande in both countries (IBWC 2007b).  23 
This agreement was developed by the IBWC and resulted in the Lower Rio 24 
Grande Flood Control Project (LRGFCP) (IBWC 2007b). 25 

The LRGFCP is designed for flood protection of urban, suburban, and highly 26 
developed irrigated farm lands in the Rio Grande delta in both countries.  The 27 
LRGFCP levees are grass-covered earthen structures, with a distance between 28 
the U.S. and Mexico levees ranging from approximately 400 feet to 3 miles. The 29 
LRGFCP is jointly operated by the U.S. IBWC and Mexican IBWC to convey 30 
excess floodwaters of the Rio Grande to the Gulf of Mexico via the river channel 31 
and U.S. and Mexican interior floodways (IBWC 2007b).  The LRGFCP includes 32 
approximately 180 miles of levees in the Rio Grande Valley. 33 

Surface water features that could be potentially classified as waters of the United 34 
States in the proposed project corridor include arroyos, resacas, lakes, ponds, 35 
drainage canals, channelized streams, and wetlands including those formed from 36 
irrigation wastewater flows or groundwater seepage (see Appendix F).  Arroyos 37 
are deep, narrow intermittently flooded drainages that flow down bluff faces into 38 
the Rio Grande.  Resacas are oxbow lakes that have formed in historic floodplain 39 
channels of the Rio Grande.  Dams and levees for flood control and water 40 
storage along the Rio Grande have severed the natural surface water connection 41 
between the river and most of the resacas, although groundwater flows are 42 
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thought to be intact.  Resacas are typically filled by pumping water from the Rio 1 
Grande, rainfall, or input of irrigation return flows.   2 

The proposed project corridor for Sections O-1, O-2, and O-3 are characterized 3 
by rugged river banks and steep bluffs, arroyos, and rapid erosion; there are no 4 
levees constructed within these sections.  The proposed project corridor for 5 
Sections O-4 through O-21 are characterized by lakes, ponds, levees, public 6 
water canals, irrigation canals, and drainage ditches.   7 

Some surface water features occur adjacent to or within the proposed project 8 
corridor associated with Route A (see Appendix F).  Approximately 1.01 miles of 9 
Section O-1 would follow the Rio Grande to the Arroyo Mesa annex of the 10 
LRGVNWR and approximately 0.33 mile would follow the Rio Grande to the Los 11 
Negro Creek Annex of the LRGVNWR.  Section O-2 crosses arroyos.  12 
Approximately 0.70 miles of Section O-3 would follow the Rio Grande boundary 13 
of the Los Ebanos annex of the LRGVNWR.  Section O-5 would run from the 14 
intersection of the northern levee and the Anzalduas Park access road and follow 15 
the levee for 1.73 miles, crossing an irrigation canal.  Section O-6 would follow 16 
the Pharr San Juan Main Canal.  Section O-7 would follow the Donna Canal to 17 
the Donna pump station.  Section O-9 would cross between an irrigation district 18 
settling basin and Moon Lake in the Progress Lakes area.  Section O-11 would 19 
begin at a point where the IBWC levee meets the Santa Maria Canal and would 20 
continue following the levee to the La Feria Canal, crossing over the canal.  21 
Section O-12 would cross over the Harlingen Canal and follow the north side of 22 
the canal.  Section O-13 would begin at a point where the IBWC crosses the San 23 
Benito Canal.  Section O-18 would begin at a point where the IBWC levee 24 
intersects the Los Fresnos pump canal on the east side of the canal.  Section 25 
O-21 would run a short distance along the El Jardin Canal.    26 

Wetlands are also potentially jurisdictional waters of the United States and can 27 
be associated with all of the above surface water features.  Potential jurisdictional 28 
wetlands have been identified along the proposed project corridor based on 29 
vegetation and hydrology.  Wetland indicator species are listed in Appendix I 30 
and include (1) Mule’s Fat Shrubland, (2) Black Willow Woodland/Shrubland, (3) 31 
Giant Reed Herbaceous Vegetation, (4) Common Reed Herbaceous Vegetation, 32 
(5) Alkali Sacaton Herbaceous Vegetation, (6) Narrowleaf Cattail, and (7) 33 
Smartweed Herbaceous Vegetation.  A few floating aquatic communities have 34 
also become established on some small ponds.  A more complete description of 35 
these potential wetland communities is presented in Appendix I.  Mule’s Fat 36 
Shrubland is associated with near to surface groundwater or occasional standing 37 
water, characterized by stands in Sections O-3 and O-13.  Black Willow 38 
Woodland/Shrubland is associated with Rio Grande canals, drainage ditches, 39 
and ponds, characterized by stands in Sections O-3, O-8, O-13, O-14, and O-20.  40 
Giant Reed Herbaceous Vegetation is associated with ditch and canal banks, 41 
standing water in ditches, and near to surface groundwater, characterized by 42 
stands in Sections O-2, O-9, and O-14.  Common Reed Herbaceous Vegetation 43 
was observed in narrow strips along canal banks and is relatively rare within the 44 
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proposed project corridor.  Alkali Sacaton Herbaceous Vegetation occupies 1 
shallow depressions that likely capture runoff, and was observed only in Section 2 
O-4.  Narrowleaf Cattail stands occur along perennial water bodies, specifically 3 
pond shorelines as characterized in Section O-8.  Smartweed Herbaceous 4 
Vegetation was observed in the bottom of one canal or large irrigation ditch in 5 
Section O-14.   6 

The most current information available to identify wetlands within the proposed 7 
project corridor is the National Wetland Inventory (NWI) (USFWS 2007a), 8 
presented on the figures provided in Appendix F.  No NWI coverage is currently 9 
available for Sections O-1, O-2, O-3, O-5, O-6, O-7, and O-8.  Approximately 7 10 
acres of wetlands are within the remaining sections of the proposed project 11 
corridor of Route A (see Table 3.6-1).   12 

Table 3.6-1.  NWI Identified Wetlands that Occur Within the  13 
Proposed Project Corridor for Route A 14 

Section Wetland Type Acreage 

O-4 Freshwater Pond 0.1 
O-9 Freshwater Pond negligible 

  Freshwater Emergent Wetland 0.8 
O-10 Freshwater Emergent Wetland 0.7 
O-13 Riverine 0.4 

  Freshwater Emergent Wetland 0.3 
  Freshwater Emergent Wetland 0.2 

O-15 Freshwater Emergent Wetland 1.4 
O-17 Freshwater Emergent Wetland 0.8 
O-18 Freshwater Emergent Wetland negligible 
O-20 Freshwater Emergent Wetland 0.6 

  Freshwater Emergent Wetland 0.7 
O-21 Freshwater Emergent Wetland 0.8 

  Freshwater Pond 0.2 
Source:  USFWS 2007a 
Note: Wetland acreage is based on NWI data.  No NWI coverage is 

currently available for Sections O-1, O-2, O-3, O-5, O-6, O-7, O-8. 

Identification and delineation of waters of the United States (i.e., jurisdictional 15 
wetlands and waters) within the proposed project corridor is an ongoing process.  16 
Wetland delineations will be finalized once rights of entry (ROEs) and 17 
LRGVNWR Special Use Permits have been obtained.  The unavoidable impacts 18 
on jurisdictional waters and wetlands will be reviewed as part of the USACE 19 
Section 404 permit process.  The proposed tactical infrastructure would be 20 
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designed to avoid or minimize impacts on wetlands and drainages, and to 1 
prevent impounding or otherwise altering waters. 2 

Wetland delineations will be conducted using the USACE Wetlands Delineation 3 
Manual, Technical Report Y-87-1.  The parameters required when performing 4 
wetland boundary assessment typically include (1) the predominance (greater 5 
than 50 percent) of hydrophytic (wetland) vegetation, (2) the presence of hydric 6 
(wetland) soils, and (3) evidence of wetland hydrology.  In undisturbed field 7 
conditions for wetlands, all three of these diagnostic criteria must be present to 8 
fulfill wetlands classification criteria (USACE 1987).  The Cowardin classification 9 
of wetlands will then be used to characterize aquatic resource habitats (wetlands 10 
and streams) in the project area.  The Cowardin wetland classification uses a 11 
hierarchical classification approach, beginning with Systems and Subsystems, 12 
and narrows to a more specific level of Classes, Subclasses, and Dominance 13 
Types based on habitat types.  Each System is a “complex of wetlands and 14 
deepwater habitats that share the influence of similar hydrologic, geomorphic, 15 
chemical, or biological factors” (Cowardin et al. 1979).  There are five Systems in 16 
the Cowardin wetland classification nomenclature: Marine, Estuarine, Riverine, 17 
Lacustrine, and Palustrine.  Once completed, wetland delineations are followed 18 
by a jurisdictional determination (JD) by the USACE prior to any construction 19 
activities. 20 

The use of irrigation and application of fertilizers, pesticides, and herbicides has 21 
resulted in the contamination of agricultural drainage ditches and resacas in the 22 
Rio Grande Valley.  These waters are eventually discharged into the Laguna 23 
Madre (USFWS 1991).  Because resacas are also integral parts of the urban 24 
storm water drainage system in the Rio Grande Valley, they are subject to urban 25 
nonpoint source pollution such as pesticides (e.g., chlordane), automotive oil, 26 
grease, metals, fertilizers, sewage, and dissolved salts.  Resacas are also 27 
affected negatively if they receive contaminated river water for municipal water 28 
storage or irrigation.  In addition, illegal dumping into resacas has contributed to 29 
the contamination within these waterways (DOI 1996). 30 

Floodplains.  The proposed project corridor associated with Section O-1 is 31 
depicted as occurring in the 100-year floodplain of the Rio Grande, as identified 32 
on the January 24, 1978, FEMA FIRM Panel No. 4805750010A for Starr County, 33 
Texas.  The proposed project corridor associated with Section O-2 is depicted as 34 
occurring in the 100-year floodplain of the Rio Grande, as identified on the 35 
January 24, 1978, FEMA FIRM Panel Nos. 4805750014A and 4805750015A for 36 
Starr County, Texas.  Sections O-1 and O-2 are designated as Zone A.  Zone A 37 
areas on FEMA flood insurance maps indicate areas that correspond to the 100-38 
year floodplain determined in the Flood Insurance Study (FIS) by approximate 39 
methods (FEMA 1987, FEMA undated).  Due to the uncertainty of the 40 
methodology, it cannot be determined if portions of the proposed project corridor 41 
associated with Sections O-1 and O-2 occur in the 100-year floodplain, as they 42 
are located on bluffs and the valley rim.  As described in Section 3.5.2, the 43 
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topography of these sections is characterized by rugged river banks (at the Rio 1 
Grande), arroyos, and heavy erosion with no levees.   2 

The proposed project corridor associated with Section O-3 is also depicted as 3 
occurring in the 100-year floodplain of the Rio Grande, as identified on the 4 
January 2, 1981, FEMA FIRM Panel No. 4803340375B for Hidalgo County, 5 
Texas.  Section O-3 would be within FEMA Zone A23, which is one of the flood 6 
insurance rate zones that correspond to the 100-year floodplains that are 7 
determined in the FIS by detailed methods (FEMA 1987, FEMA undated).  The 8 
topography and surface waters of Section O-3 are similar to that of Sections O-1 9 
and O-2.   10 

The proposed project corridor associated with Sections O-4 through O-21 does 11 
not lie within the 100-year floodplain.  These proposed fence sections would 12 
follow either privately owned or the IBWC levee system as discussed in Section 13 
2.3, and would be outside the current FEMA 100-year flood zone and the IBWC 14 
international drainage.  Areas outside the 100-year flood zone are generally 15 
zoned B, C, and X.  FEMA defines Zones B, C, and X as zones that correspond 16 
to areas outside the 100-year floodplains, areas of 100-year sheet flow flooding 17 
where average depths are less than 1 foot, areas of 100-year stream flooding 18 
where the contributing drainage area is less than 1 square mile, or areas 19 
protected from the 100-year flood by levees (FEMA 1987, FEMA undated). 20 

Route B  21 

Groundwater and Hydrology.  The groundwater and hydrology associated with 22 
the proposed project corridor of Route B would be identical to Route A.   23 

Surface Waters and Waters of the United States.  There are several 24 
differences between the surface water features that occur adjacent or within the 25 
proposed project corridors for Routes A and B.  Section O-1 of Route B would 26 
traverse less riparian areas than Route A.  Section O-2 of Route B would avoid 27 
some arroyos that would be crossed by Route A.  Section O-3 of Route B 28 
represents adjustments to avoid some natural riparian areas along the Rio 29 
Grande.  Section O-5 of Route B represents a slight realignment where the 30 
proposed project corridor would cross over the irrigation canal.  Section O-7 31 
would end at the Donna Canal, and would not cross over the canal or run along 32 
it.  Section O-11 for Route B represents an alternative to realignment for crossing 33 
La Feria Canal.  Section O-21 of Route B represents a slight realignment around 34 
El Jardin Canal compared to Route A.   35 

The wetland communities for Sections of O-1 through O-21 of Route B are very 36 
similar to Route A.  The most current information available to identify wetlands in 37 
Route B is the NWI (USFWS 2007a), presented in Appendix F.  No NWI 38 
coverage is currently available for Sections O-1, O-2, O-3, O-5, O-6, O-7, and 39 
O-8.  Approximately 7.3 acres of wetlands are within the remaining sections of 40 
the proposed project corridor of Route B (see Table 3.6-2).   41 



Rio Grande Valley Sector Proposed Tactical Infrastructure 

Draft EIS November 2007 

3-25 

Table 3.6-2.  NWI Identified Wetlands that Occur within the  1 
Proposed Project Corridor for Route B 2 

Section Wetland Type Acreage 

O-4 Freshwater Pond 0.2 
O-9 Freshwater Pond negligible 

  Freshwater Emergent Wetland 0.8 
O-10 Freshwater Emergent Wetland 0.7 

  Lake 0.1 
O-11 Freshwater Forested/Shrub Wetland negligible 
O-13 Riverine 0.2 

  Freshwater Emergent Wetland 0.3 
  Freshwater Emergent Wetland 0.2 
  Freshwater Emergent Wetland 0.8 

O-15 Freshwater Emergent Wetland 0.8 
O-17 Freshwater Emergent Wetland 0.8 
O-19 Riverine 0.5 
O-20 Freshwater Emergent Wetland 0.9 

  Freshwater Forested/Shrub Wetland negligible 
O-21 Freshwater Emergent Wetland 0.8 

  Freshwater Pond 0.2 
Source:  USFWS 2007a 
Note: Wetland acreage is based on NWI data.  No NWI coverage is 

currently available for Sections O-1, O-2, O-3, O-5, O-6, O-7, O-8. 

Floodplains.  The floodplains associated with the proposed project corridor of 3 
Route B would be identical to Route A.   4 

3.7 VEGETATION 5 

Vegetation resources include native or naturalized plants and serve as habitat for 6 
a variety of animal species.  This section describes the affected environment for 7 
native and nonnative vegetation, including the climate that drives the 8 
development of plant communities in this region, basic classification of these 9 
plant communities, and a summary of plant species and communities 10 
documented within the proposed project corridor during surveys conducted in 11 
2007.  More detailed information on the vegetation resources documented during 12 
field surveys conducted in 2007, including methodologies and classification 13 
schemes, is presented in the Draft Biological Survey Report (see Appendix I). 14 
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Route A 1 

The climate within the proposed project corridor is semiarid-subtropical/subhumid 2 
within the Modified Marine climatic type, in which summers are long and hot and 3 
winters are short, dry, and mild (Larkin and Bomar 1983, Bailey 1995).  The 4 
marine climate results from the predominant onshore flow of tropical maritime air 5 
from the Gulf of Mexico.  Onshore air flow is modified by a decrease in moisture 6 
content from east to west and by intermittent seasonal intrusions of continental 7 
air.   8 

Average temperatures in Brownsville range from a low of 50 degrees Fahrenheit 9 
[°F] in January to a low of 76 °F in July, and a high of 64 °F in December to a 10 
high of 97 °F in August.  Annual low and high temperatures for Brownsville range 11 
from 12 °F to 63 °F and 93 °F to 107 °F, respectively.  The average annual 12 
precipitation of the Rio Grande Delta recorded in Brownsville ranges from 22 to 13 
30 inches (Brownsville recorded 21.68 inches for 2006), and the distribution of 14 
rainfall is irregular.  Wind speeds are stable ranging from 10.4 miles per hour 15 
(mph) to 17.3 mph during the year.  A long growing season is experienced for the 16 
proposed project region, from 314 to 341 days.  The evaporation rate during the 17 
summer season is high, about twice the amount of precipitation.   18 

The vegetation of the Rio Grande Delta of southern Texas has generally been 19 
classified under the Dry Domain, Tropical/Subtropical Steppe Division (Bailey 20 
1995).  The area surrounding the proposed project corridor is more finely 21 
classified as the Southwestern Plateau and Plains Dry Steppe and Shrub 22 
Province.  The Texas Parks and Wildlife Department (TPWD 2007a) provides 23 
discussion and describes vegetation geography to biotic provinces and natural 24 
regions using topographic features, climate, vegetation types, and terrestrial 25 
vertebrates.  This system places the project area in the Tamaulipan Biotic 26 
Province, South Texas Brush Country (Rio Grande Basin) Natural Region, and 27 
the Level III Ecoregions of the Southern Texas Plains and Western Gulf Coastal 28 
Plain. 29 

Occurring within the Rio Grande Valley (technically a delta) of southern Texas 30 
and northern Mexico, Tamaulipan Brushland represents a unique ecosystem 31 
(USFWS 1988).  The characteristic natural vegetation is dense and thorny, and 32 
plant species distribution can be correlated with geologic formations.  The Rio 33 
Grande floodplain supports tall, dense riparian forest, woodland, shrubland, and 34 
herbaceous vegetation while the xeric upland areas support mostly spiny shrubs, 35 
short-stature trees, and dense nonnative grasslands.  Between the 1920s and 36 
1980s more than 95 percent of the native brushland and 90 percent of the 37 
riparian vegetation had been converted to agriculture and urban land use 38 
(USFWS 1988).  In 1988, it was estimated that 98 percent of the lush, subtropical 39 
region of the Rio Grande Delta had been cleared of native vegetation in the 40 
United States and a large but unknown percentage cleared in Mexico.    41 
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NatureServe (2007) has defined ecological systems to represent recurring 1 
groups of biological communities that are found in similar physical environments 2 
and are influenced by similar dynamic ecological processes such as fire or 3 
flooding.  Ecological systems represent classification units that are readily 4 
identifiable by conservation and resource managers in the field.  For this reason, 5 
the results of the field surveys conducted in 2007 are presented in terms of 6 
ecological systems as defined by NatureServe (2007): (1) Tamaulipan 7 
Calcareous Thornscrub, (2) Tamaulipan Mesquite Upland Scrub, (3) Tamaulipan 8 
Mixed Deciduous Thornscrub, (4) Tamaulipan Savanna Grassland, 9 
(5) Tamaulipan Arroyo Shrubland, (6) Tamaulipan Floodplain, (7) Tamaulipan 10 
Palm Grove Riparian Forest, and (8) North American Arid West Emergent Marsh.  11 
Further details on these ecological systems, including photodocumentation, are 12 
provided in Appendix I. 13 

Habitats observed, sampled, and photographed within the proposed project 14 
corridor range from upland thorn-scrub on the western end of Section O-1, upper 15 
and mid-valley riparian forest and woodland communities throughout the 16 
proposed middle sections, and sabal palm and mid-delta thorn forests within 17 
Section O-21.  Much of the vegetation cover along the sections consists of 18 
nonnative grassland species that are themselves dominant or often support an 19 
overstory of honey mesquite, retama, or huisache shrubs or small trees.  20 
Agricultural fields occur along much of the corridor as proposed and include 21 
sugar cane, sorghum, Johnsongrass, sunflowers, cotton, row crop vegetables 22 
particularly onions, citrus trees (grapefruit and orange), or fields that were fallow 23 
at the time of site visit.  Urban development and private property with single 24 
homes occurs adjacent to several tactical infrastructure sections.   25 

A description of each plant community observed within the proposed project 26 
corridor is provided in Appendix I.  Table 3.7-1 provides a summary of the 27 
ecological systems observed in the proposed project corridor during the 2007 28 
survey addressed in Appendix I. 29 

Plant species recorded within the proposed project corridor for Sections O-1 30 
through O-21 and their wetland indicator status (NRCS 2007) when appropriate 31 
are included in Appendix I.  A total of 236 plant species were recorded.  Of 32 
these 236 species, 129 were found in one fence section, and 6 (huisache, 33 
Bermuda grass, prickly pear, switchgrass, buffelgrass, and honey mesquite) 34 
were found in all 21 sections. 35 

Section O-1 was the most species diverse, with 145 plant species recorded.  This 36 
was the only section in which Taumalipan Calcareous Thornscrub was observed.  37 
This species rich ecological system contributed to the high number of plants 38 
recorded for this section. 39 

 40 
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Section O-2 was the second-most diverse with 82 plant species recorded.  This 1 
section presented all the ecological systems that Section O-1 did, with the 2 
exception of the species rich Taumalipan Calcareous Thornscrub; hence its 3 
lower diversity. 4 

Numbers of plant species for Sections O-3 through O-21 ranged from 9 (Section 5 
O-19) to 47 (Section O-14), with an average of 30 plant species per fence 6 
section.  Section O-21 contained Tamaulipan Palm Grove Riparian Forest, the 7 
only other ecological system besides Taumalipan Calcareous Thornscrub to be 8 
represented in only one section. 9 

Route B 10 

Route B shares the same general habitat descriptions as Route A.  However, 11 
Route B would avoid some habitat rich areas, including the Arroyo Ramirez 12 
annex of the LRGVNWR (Section O-1), the Culebron Banco annex (Section O-13 
13), and the Tahuachal Banco annex (Section O-16).  In Section O-2, Route B 14 
would completely traverse the Los Velas West and Los Velas annexes to the 15 
LRGVNWR, whereas Route A would only partially encroach into the Los Velas 16 
West annex. 17 

3.8 WILDLIFE AND AQUATIC RESOURCES 18 

Wildlife and aquatic resources include native or naturalized animals and the 19 
habitats in which they exist. 20 

Route A 21 

The Rio Grande Valley is a highly distinctive subregion of the South Texas 22 
Plains.  The South Texas Plains ecoregion consists mostly of level to rolling 23 
terrain characterized by dense brush.  Usually defined as Cameron, Willacy, 24 
Hidalgo, and Starr counties, the Rio Grande Valley contains the only subtropical 25 
area in Texas.  The Rio Grande Valley brushland is considered an ecological 26 
transition zone between Mexico and the United States.  This key community 27 
supports many rare, threatened, and endangered species and is a stopover for 28 
migrating neotropical birds (TPWD 2007a).  29 

Most of the 70 miles of the proposed project corridor has been heavily disturbed 30 
by agriculture and grazing; however, some high-quality habitat was identified 31 
during an October 2007 survey (see Appendix I).  Unique habitat includes 32 
wetlands, riparian areas, arroyos, the LRGVNWR, Texas state parks, and 33 
Wildlife Management Areas (WMA). 34 

There are presently three National Wildlife Refuges (NWRs) in the Rio Grande 35 
Valley:  the Santa Ana NWR and LRGVNWR, which form a complex rather than 36 
two separate entities; and Laguna Atascosa NWR, which is outside the project 37 
area.   38 
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Santa Ana NWR contains one of the largest remaining tracts of subtropical 1 
riparian forest and native brushland in south Texas and provides habitat for more 2 
endangered and threatened species than any other U.S. NWR (USFWS 1988). 3 

The LRGVNWR, established February 2, 1979, is a component of a multipartner 4 
effort attempting to connect and protect blocks of rare and unique habitat, known 5 
locally as a Wildlife Corridor.  The Wildlife Corridor partnership includes the 6 
USFWS, the Texas Parks and Wildlife Department (TPWD), National Audubon 7 
Society, and private owners.  Found within the lower four counties of Texas, the 8 
refuge currently contains more than 90,000 acres and is considered a top priority 9 
acquisition area by the USFWS.  The refuge provides breeding and foraging 10 
habitat for numerous coastal wetland, inland wetland, and upland migratory bird 11 
species, and numerous other amphibians, reptiles, and mammal species 12 
(USFWS 2007b).  Biotic communities located along the survey corridor are 13 
described in Section 3.7.  14 

There are several tracts of land owned by TPWD and private conservation 15 
organizations throughout the Rio Grande Valley.  The TPWD administers the Las 16 
Palomas WMA in Cameron, Hidalgo, Presidio, Starr, and Willacy counties.  17 
Bentsen-Rio Grande State Park is southwest of McAllen adjacent to the Rio 18 
Grande.  The National Audubon Society’s Texas Sabal Palm Sanctuary is south 19 
of Brownsville along the Rio Grande (USFWS 1988).   20 

The fauna representative of the Rio Grande Valley region is characterized as 21 
semi-tropical, with some tropical species at the northern limit of their ranges and, 22 
additionally, some Chihuahuan desert species.  This region was once open 23 
grassland with a scattering of shrubs, low trees, and wooded floodplains along 24 
rivers.  Overgrazing, the suppression of prairie fires, and other changes in land 25 
use patterns have transformed most of the grasslands into a thorn forest, 26 
covered with subtropical shrubs and trees (CBP 2003). 27 

Common wildlife species observed during the October 2007 surveys are listed in 28 
Appendix I.  Ninety-one species of vertebrates were recorded during an October 29 
2007 survey, including 2 species of fish, 7 amphibians, 6 reptiles, 63 birds, and 30 
13 mammals (see Appendix I).  Section O-1, as with vegetation, was the most 31 
species-rich with 26 wildlife species recorded.   32 

Past collections of fish from the Rio Grande suggest two indigenous faunal 33 
assemblages, upstream and downstream.  A total of 104 species of fish have 34 
been recorded from the Rio Grande (Falcon Reservoir to Boca Chica).  The 35 
upstream fauna is dominated by minnows and sunfishes, while the downstream 36 
fauna includes dominant estuarine and marine species of herrings, drums, and 37 
jacks (USACE 1994).  38 

Two fish species, Texas cichlid (Herichthys cyanoguttatus) and mosquito fish 39 
(Gambusia affinis), were observed in irrigation ditches during an October 2007 40 
survey (see Appendix I).  41 
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Route B 1 

The description of the affected environment for Route B is generally similar to 2 
that for Route A.  However, Route B would avoid some habitat rich areas, 3 
including the Arroyo Ramirez annex of the LRGVNWR (Section O-1), the 4 
Culebron Banco annex (Section O-13), and the Tahuachal Banco annex (Section 5 
O-16).  In Section O-2, Route B would completely traverse the Los Velas West 6 
and Los Velas annexes to the LRGVNWR, whereas Route A would only partially 7 
encroach into the Los Velas West annex. 8 

3.9 SPECIAL STATUS SPECIES 9 

Three groups of special status species are addressed in this EIS:  Federal- 10 
threatened and -endangered species, state-threatened and -endangered 11 
species, and migratory birds.  Each group has its own definitions, and legislative 12 
and regulatory drivers for consideration during the NEPA process; these are 13 
briefly described below.   14 

The ESA, as amended (16 U.S.C. 1531–1544 et seq.) provides broad protection 15 
for species of fish, wildlife, and plants that are listed as threatened or endangered 16 
in the United States or elsewhere.  Provisions are made for listing species, as 17 
well as for recovery plans and the designation of critical habitat for listed species.  18 
Section 7 of the ESA outlines procedures for Federal agencies to follow when 19 
taking actions that could jeopardize listed species, and contains exceptions and 20 
exemptions.  Criminal and civil penalties are provided for violations of the ESA.  21 

Section 7 of the ESA directs all Federal agencies to use their existing authorities 22 
to conserve threatened and endangered species and, in consultation with the 23 
USFWS, to ensure that their actions do not jeopardize listed species or destroy 24 
or adversely modify critical habitat.  Section 7 applies to management of Federal 25 
lands as well as other Federal actions that could affect listed species, such as 26 
approval of private activities through the issuance of Federal permits, licenses, or 27 
other actions. 28 

Under the ESA, a Federal endangered species is defined as any species that is 29 
in danger of extinction throughout all or a significant portion of its range.  The 30 
ESA defines a Federal threatened species as any species that is likely to 31 
become an endangered species within the foreseeable future throughout all or a 32 
significant portion of its range. 33 

In 1973, the Texas legislature authorized the TPWD to establish a list of 34 
endangered animals in the state.  State endangered species are those species 35 
which the Executive Director of the TPWD has named as being “threatened with 36 
statewide extinction.”  Threatened species are those species which the TPWD 37 
has determined are likely to become endangered in the future (TPWD 2007b). 38 
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In 1988 the Texas legislature authorized TPWD to establish a list of threatened 1 
and endangered plant species for the state.  An endangered plant is one that is 2 
"in danger of extinction throughout all or a significant portion of its range.”  A 3 
threatened plant is one that is likely to become endangered within the 4 
foreseeable future (TPWD 2007b). 5 

TPWD regulations prohibit the taking, possession, transportation, or sale of any 6 
of the animal species designated by state law as endangered or threatened 7 
without the issuance of a permit.  State laws and regulations prohibit commerce 8 
in threatened and endangered plants and the collection of listed plant species 9 
from public land without a permit issued by TPWD.  Listing and recovery of 10 
endangered species in Texas is coordinated by the TPWD.  The TPWD Wildlife 11 
Permitting Section is responsible for the issuance of permits for the handling of 12 
listed species (TPWD 2007b). 13 

The MBTA (16 U.S.C. 703–712) as amended, implements various treaties for the 14 
protection of migratory birds.  Under the MBTA, taking, killing, or possessing 15 
migratory birds is unlawful without a valid permit.  Under EO 13186, 16 
Responsibilities of Federal Agencies to Protect Migratory Birds, the USFWS has 17 
the responsibility to administer, oversee, and enforce the conservation provisions 18 
of the MBTA, which includes responsibility for population management 19 
(e.g., monitoring), habitat protection (e.g., acquisition, enhancement, and 20 
modification), international coordination, and regulations development and 21 
enforcement.  The MBTA defines a migratory bird as any bird listed in 50 CFR 22 
10.13, which includes nearly every native bird in North America. 23 

The MBTA and EO 13186 require Federal agencies to minimize or avoid impacts 24 
on migratory birds listed in 50 CFR 10.13.  If design and implementation of a 25 
Federal action cannot avoid measurable negative impact on migratory birds, EO 26 
13186 requires the responsible agency to consult with the USFWS and obtain a 27 
Migratory Bird Depredation Permit. 28 

3.9.1 Route A 29 

Federal Species 30 

Although 19 federally listed species have the potential to occur within the 31 
proposed project corridor (Table 3.9-1), the following 14 are not anticipated to be 32 
impacted by the proposed construction, maintenance, and operation of the 33 
tactical infrastructure: 34 

• Green sea turtle (Chelonia mydas) 35 
• Hawksbill sea turtle (Eretmochelys imbricata) 36 
• Kemp's Ridley sea turtle (Lepidochelys kempii) 37 
• Leatherback sea turtle (Dermochelys coriacea) 38 
• Loggerhead sea turtle (Caretta caretta) 39 
• Brown pelican (Pelecanus occidentalis) 40 
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Table 3.9-1.  Federal- and State-Threatened and Endangered Species 1 
in Texas, by County 2 

Common Name Scientific Name County Federal 
Status 

State 
Status

FISH 
Blackfin goby Gobionellus atripinnis C  T 
Opossum pipefish Microphis brachyurus C  T 
Rio Grande silvery minnow Hybognathus amarus S, H, C  E 
River goby Awaous banana H, C  T 

AMPHIBIANS 
Black spotted newt Notophthalmus meridionalis S, H, C  T 
Mexican burrowing toad  Rhinophrynus dorsalis S  T 
Mexican treefrog Smilisca baudinii S, H, C  T 
Sheep frog Hypopachus variolosus S, H, C  T 
South Texas siren (large 
form) Siren sp 1 S, H, C  T 

White-lipped frog Leptodactylus labialis S, H, C  T 
REPTILES 

Black-striped snake Coniophanes imperialis H, C  T 
Green sea turtle Chelonia mydas C E T 
Hawksbill sea turtle  Eretmochelys imbricata C E E 
Kemp’s Ridley sea turtle Lepidochelys kempii C E E 
Leatherback sea turtle Dermochelys coriacea C E E 
Loggerhead sea turtle Caretta caretta C T T 
Indigo snake Drymarchon corais S, H, C  T 

Northern cat-eyed snake Leptodeira septentrionalis 
septentrionalis S, H, C  T 

Reticulate collared lizard Crotaphytus reticulatus S, H  T 
Speckled racer Drymobius margaritiferus H, C  T 
Texas horned lizard Phrynosoma cornutum S, H, C  T 
Texas scarlet snake Cemophora coccinea lineri C  T 
Texas tortoise Gopherus berlandieri S, H  T 

BIRDS 
American peregrine falcon Falco peregrinus anatum S, H, C  E 
Arctic peregrine falcon Falco peregrinus tundrius S, H, C  T 
Brown pelican Pelecanus occidentalis C E E 
Cactus ferruginous pygmy-
owl 

Glaucidium brasilianum 
cactorum S, H, C  T 

Common black-hawk Buteogallus anthracinus S, H, C  T 
Eskimo curlew Numenius borealis C  E 
Gray hawk Asturina nitida S, H, C  T 
Least tern Sterna antillarum  S, H, C E E 
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Common Name Scientific Name County Federal 
Status 

State 
Status

BIRDS (continued) 
Mexican hooded oriole Icterus cucullatus cucullatus S  T 

Northern Aplomado falcon Falco femoralis 
septentrionalis H, C E E 

Northern beardless-
tyrannulet Camptostoma imberbe S, H, C  T 

Piping plover Charadrius melodus H, C T T 
Reddish egret Egretta rufescens H, C  T 
Rose-throated becard Pachyramphus aglaiae S, H, C  T 
Sooty tern Sterna fuscata C  T 
Texas Botteri’s sparrow Aimophila botterii texana H, C  T 
Tropical parula Parula pitiayumi S, H, C  T 
White-faced ibis Plegadis chihi H, C  T 
White-tailed hawk Buteo albicaudatus S, H, C  T 
Whooping crane Grus americana S, H, C E E 
Wood stork Mycteria americana S, C  T 
Zone-tailed hawk Buteo albonotatus S, C  T 

MAMMALS 
Coues’ rice rat Oryzomys couesi S, H, C  T 

Gulf Coast jaguarundi Herpailurus (=Felis) 
yaguarondi S, H, C E E 

Ocelot Leopardus (=Felis) pardalis S, H, C E E 
Southern yellow bat Lasiurus ega H, C  T 
White-nosed coati Nasua narica S, H, C  T 

PLANTS 
Ashy dogweed  Thymophylla tephroleuca S E E 
Johnston’s frankenia  Frankenia johnstonii S E E 
South Texas ambrosia Ambrosia cheiranthifolia C E E 
Star cactus Astrophytum asterias S, H,C E E 
Texas ayenia Ayenia limitaris H,C E E 
Walker’s manioc  Manihot walkerae S, H E E 
Zapata bladderpod Lesquerella thamnophila S E E 
Sources:  TPWD 2007a and USFWS 2007b 1 
Notes: 2 
S = Starr County, Texas 3 
H = Hidalgo County, Texas 4 
C = Cameron County, Texas 5 
E = Endangered 6 
T = Threatened 7 

• Least tern (Sterna antillarum) 8 
• Northern Aplomado falcon (Falco femoralis septentrionalis) 9 
• Piping plover (Charadrius melodus) 10 
• Whooping crane (Grus americana) 11 
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• Ashy dogweed (Thymophylla tephroleuca) 1 
• Johnston's frankenia (Frankenia johnstonii) 2 
• South Texas ambrosia (Ambrosia cheiranthifolia) 3 
• Star cactus (Astrophytum asterias) 4 

Sea turtles and brown pelican are coastal species, occupying habitats 5 
geographically separate from the proposed project corridor and any reasonably 6 
predictable impacts of fence construction, maintenance, and operation.  While 7 
the historic ranges of the remaining species included this region of South Texas, 8 
available data indicate no known records of these species within or proximal to 9 
the proposed project corridor.  Therefore, these 14 species are dismissed from 10 
further consideration. 11 

The following sections provide brief descriptions of the known distribution and 12 
habitat preferences of, and threats to, the federally listed species considered 13 
further in this EIS.  Additional details on the biology of these species are provided 14 
in Appendix I. 15 

Gulf Coast jaguarundi (Herpailurus [=Felis] yaguarondi).  The Gulf Coast 16 
jaguarundi, listed as endangered on June 14, 1976, is a secretive species for 17 
which little about its exact distribution in Texas is known.  The only documented 18 
sighting of a jaguarundi in Texas was a road-killed specimen found in Cameron 19 
County.  Possible counties where the jaguarundi might exist include Cameron, 20 
Duval, Hidalgo, Jim Wells, Kenedy, Kleberg, Live Oak, Nueces, San Patricio, 21 
Starr, Willacy, and Zapata.  Jaguarundi still roam Latin and South America in 22 
greater numbers than seen in the United States (USFWS 1990). 23 

The habitat of the jaguarundi is similar to the ocelot and is found within the 24 
Tamaulipan Biotic Province which includes several variations of subtropical 25 
thornscrub brush.  Potential habitat includes four areas of the Rio Grande Valley:  26 
Mesquite-Granjeno Parks, Mesquite-Blackbrush Brush, Live Oak Woods/Parks, 27 
and Rio Grande Riparian.  Jaguarundi prefer dense thornscrub habitats with 28 
greater than 95 percent canopy cover.    29 

The greatest threat to jaguarundi populations in the United States is habitat loss 30 
and fragmentation in southern Texas.  The jaguarundi requires a large hunting 31 
area and appropriate habitat is being lost to development and agriculture.  This 32 
creates islands of habitat where the jaguarundi cannot migrate from area to area, 33 
leaving them vulnerable. 34 

Ocelot (Leopardus [=Felis] pardalis).  The ocelot, listed as endangered on 35 
March 28, 1972, is found from the southern extremes of Texas and Arizona and 36 
northern Mexico into northern Argentina, Paraguay, and Uruguay.  Little is known 37 
of the exact distribution of the ocelot in Texas.  Ocelots recorded by trapping or 38 
photo documentation include several areas within five counties:  Cameron, 39 
Willacy, Kenedy, Jim Wells, and Hidalgo.  Counties that have been identified as 40 
having potential ocelot habitat include Cameron, Duval, Hidalgo, Jim Wells, 41 
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Kenedy, Kleberg, Live Oak, Nueces, San Patricio, Starr, Willacy, and Zapata 1 
(USFWS 1990). 2 

The habitat of the ocelot is found within the Tamaulipan Biotic Province which 3 
includes several variations of subtropical thornscrub brush.  Potential habitat 4 
includes four areas of the Rio Grande Valley:  Mesquite-Granjeno Parks, 5 
Mesquite-Blackbrush Brush, Live Oak Woods/Parks, and Rio Grande Riparian.  6 
Ocelots prefer dense thornscrub habitats with greater than 95 percent canopy 7 
cover.   8 

Habitat loss and fragmentation especially along the Rio Grande pose a critical 9 
threat to the long-term survival of the ocelot.  Efforts are underway to preserve 10 
key habitat and biological corridors necessary for ocelot survival (USFWS 1990). 11 

Texas ayenia (Ayenia limitaris).  The Texas ayenia was listed as endangered 12 
on September 23, 1994.  This plant is an endemic species of southern Texas and 13 
northern Mexico whose historical range included Cameron and Hidalgo counties, 14 
Texas, and the states of Coahuila, Nuevo Leon, and Tamaulipas in Mexico.  The 15 
status of Mexican populations is unknown at the time.  The only confirmed 16 
population of the Texas ayenia lies on private property within Hidalgo County. 17 

The Texas ayenia occupies dense subtropical woodland communities at low 18 
elevations.  The current population occupies a Texas Ebony – Anacua 19 
(Pithecellobium ebano-Ehretia anacua) plant community.  This plant community 20 
occurs on well-drained riparian terraces with canopy cover close to 95 percent.  21 
Species found in this community include Ia coma (Bumelia celastrina), brasil 22 
(Condalia hookeri), granjeno (Celtis pollicki), and snake-eyes (Phaulothamnus 23 
spinesceris).  La coma was not documented in the proposed project corridor, but 24 
granjeno was common throughout most of the proposed project corridor and co-25 
occurred with brasil and snake-eyes in Sections O-1 and O-2, indicating that 26 
these areas might provide suitable habitat for Texas ayenia.  However, no Texas 27 
ayenia were observed during the October 2007 survey (see Appendix I). 28 

Habitat loss and degradation from agriculture or urban development have 29 
reduced the Texas Ebony – Anacua vegetation community by greater than 95 30 
percent.  Texas ayenia has been reduced to one known population of 20 31 
individuals that is extremely vulnerable to extinction. 32 

Walker’s manioc (Manihot walkerae).  Walker’s manioc was listed as 33 
endangered on October 2, 1991.  This plant is an endemic species of the Rio 34 
Grande Valley of Texas and northern Mexico.  One population exists in 35 
Tamaulipas, Mexico, and one population has been observed in the United States 36 
in Hidalgo County, Texas.  However, it consists of only one plant (USFWS 1993).  37 
High-quality habitat for Walker’s manioc was observed in the proposed project 38 
corridor for Section O-1; however, no individuals of this species were found. 39 
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Walker’s manioc usually grows among low shrubs, native grasses, and 1 
herbaceous plants, either in full sunlight, or in partial shade of shrubs.  It is found 2 
in sandy, calcareous soil, shallowly overlying indurated caliche and conglomerate 3 
of the Goliad Formation on rather xeric slopes and uplands, or over limestone. 4 

More than 95 percent of Walker’s manioc native brush habitat has been cleared 5 
in the United States for agriculture, urban development, and recreation.  The 6 
United States population has been reduced to a single plant that makes the 7 
species extremely vulnerable to extinction in the United States (USFWS 1993). 8 

Zapata bladderpod (Lesquerella thamnophila).  The Zapata bladderpod was 9 
listed as endangered on November 22, 1999.  This plant is an endemic species 10 
to southern Texas and possibly northern Mexico.  Four populations are known in 11 
Starr County:  two populations are found on the LRGVNWR and two occur on 12 
private land.  Three populations are known from Zapata County:  two are located 13 
on highway ROWs between the towns of Zapata and Falcon and another lies 14 
near Falcon Lake (USFWS 2004).  High-quality habitat for Zapata bladderpod 15 
was observed in the survey corridor for Section O-1; however, no individuals of 16 
this species were found. 17 

The Zapata bladderpod occurs on graveled to sandy-loam upland terraces above 18 
the Rio Grande floodplain.  It is associated with highly calcareous sandstones 19 
and clays.  The bladderpod is a component of an open Leucophyllum 20 
fretescens – Acacia berlanderi shrubland alliance.  The shrublands are sparsely 21 
vegetated and include the following species Acacia ridigula, Prosopis sp., Celtis 22 
pallida, Yucca treculeana, Zizyphus obtusifolia, and Guaiacum angustifolium 23 
(USFWS 2004). 24 

Habitat modification and destruction from increased road and highway 25 
construction and urban development; increased oil and gas exploration and 26 
development; and conversion of plant communities to improve pastures, 27 
overgrazing, and vulnerability due to low population numbers are all threats to 28 
the Zapata bladderpod (USFWS 2004). 29 

State Species 30 

There are 52 state-listed species that have the potential to occur within or 31 
proximal to the proposed project corridors in the southernmost portions of Starr, 32 
Hidalgo, and Cameron counties: 4 fish, 6 amphibians, 8 reptiles, 22 birds, 5 33 
mammals, and 7 plants (see Table 3.9-1).  Of these, 12 are also federally listed 34 
species:  3 birds; 2 mammals; and 7 plants.  No Federal threatened or 35 
endangered species were observed during an October 2007 survey (see 36 
Appendix I).  State-listed species observed during an October 2007 survey 37 
included the Mexican treefrog (Smilisca baudinii) and the Texas horned lizard 38 
(Phrynosoma cornutum).  Potential habitats for the white-lipped frog 39 
(Leptodactylus labialis) and Mexican burrowing toad (Rhinophrynus dorsalis) 40 
were observed in Sections O-8 and O-2, respectively. 41 
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The following paragraphs provide brief descriptions of the distribution and habitat 1 
of state-listed species for which individuals or suitable habitat were observed 2 
during the October 2007 survey (see Appendix I). 3 

Mexican treefrog (Smilisca baudinii).  The Mexican treefrog is found along the 4 
coast of the Gulf of Mexico and inland from South Texas into northern Mexico.  In 5 
Texas, it is found in the extreme southern tip of the state.  This nocturnal frog 6 
prefers subhumid regions and breeding occurs year-round with rainfall.  It is seen 7 
near streams and in resacas.  It finds shelter under loose tree bark or in damp 8 
soil during the heat of the day (University of Texas 1998).  This species was 9 
observed in Section O-10. 10 

Texas horned lizard (Phrynosoma cornutum).  The Texas horned lizard 11 
ranges from the south-central United States to northern Mexico, throughout much 12 
of Texas, Oklahoma, Kansas, and New Mexico.  It can be found in arid and 13 
semiarid habitats in open areas with sparse plant cover.  Because horned lizards 14 
dig for hibernation, nesting, and insulation purposes, they commonly are found in 15 
loose sand or loamy soils (TPWD 2007c).  This species was observed in 16 
Section O-2. 17 

White-lipped frog (Leptodactylus labialis).  The white-lipped frog is found in 18 
the extreme southern tip of Texas.  This frog’s habitat consists of various moist 19 
places including roadside ditches, irrigated fields, and low grasslands.  This 20 
nocturnal frog burrows in the damp soil during the day and forages at night.  21 
Breeding takes place in the Spring with heavy rains (University of Texas 1998).  22 
Potential habitat for this species was observed in Section O-8, but no individuals 23 
were found (see Appendix I). 24 

Mexican burrowing toad (Rhinophrynus dorsalis).  The Mexican burrowing 25 
toad is found in extreme South Texas.  This nocturnal toad prefers low areas with 26 
loose soil (e.g., cultivated fields) and feeds on termites and ants.  Breeding 27 
occurs after heavy rains (University of Texas 1998).  Potential habitat for this 28 
species was observed in Section O-2, but no individuals were found (see 29 
Appendix I). 30 

Migratory Birds 31 

The Rio Grande Valley provides important habitat for migratory birds.  The 32 
Central and Mississippi flyways meet here and the most southern tip of Texas is 33 
also the northernmost range for many bird species (USFWS 2001).  Nearly 500 34 
bird species, including neotropical migratory birds, shorebirds, raptors, and 35 
waterfowl, can be found in the Rio Grande Valley.  For species such as the plain 36 
chachalaca, green jay, great kiskadee, and least grebe, this is the only area in 37 
the nation in which they can be observed (USFWS 2001).    38 
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3.9.2 Route B 1 

The description of the affected environment for Route B is generally similar to 2 
that for Route A.  However, Route B would avoid some habitat rich areas, 3 
including the Arroyo Ramirez annex of the LRGVNWR (Section O-1), the 4 
Culebron Banco annex (Section O-13), and the Tahuachal Banco annex (Section 5 
O-16).  In Section O-2, Route B would completely traverse the Los Velas West 6 
and Los Velas annexes to the LRGVNWR, whereas Route A would only partially 7 
encroach into the Los Velas West annex. 8 

3.10 CULTURAL RESOURCES 9 

Cultural resources are commonly subdivided into archaeological resources 10 
(prehistoric or historic sites where human activity has left physical evidence of 11 
that activity but no structures remain standing), architectural resources (buildings 12 
or other structures or groups of structures that are of historic, architectural, or 13 
other significance), and traditional cultural resources (e.g., traditional gathering 14 
areas, locations referenced in origin myths or traditional stories).    15 

Archaeological resources comprise areas where human activity has measurably 16 
altered the earth or where deposits of physical remains of human activity are 17 
found.  Architectural resources include standing buildings, bridges, dams, and 18 
other structures of historic, architectural, engineering, or aesthetic significance.  19 
Traditional cultural resources include traditional cultural properties (TCPs), which 20 
are properties eligible for or listed in the National Register of Historic Places 21 
(NRHP) that Native Americans or other groups consider essential for the 22 
preservation of traditional cultures.  Examples of TCPs are archaeological 23 
resources, prominent topographic features, habitat, plants, minerals, or animals 24 
and their physical location or resource referent.   25 

The NRHP is the official listing of properties significant in U.S. history, 26 
architecture, or prehistory, and includes both publicly and privately owned 27 
properties.  The list is administered by the National Park Service (NPS) on behalf 28 
of the Secretary of the Interior.  Cultural resources that are listed in or eligible for 29 
listing in the NRHP (36 CFR 800.16(l)) are called historic properties.  Properties 30 
are determined to be eligible for listing in the NRHP by the Secretary of the 31 
Interior (NPS) or by consensus of a Federal agency official and the SHPO.  32 
Generally, resources must be more than 50 years old to be considered for listing 33 
in the NRHP.  More recent resources, such as Cold War-era buildings, might 34 
warrant listing if they have the potential to gain significance in the future or if they 35 
meet “exceptional” significance criteria.  NRHP-listed properties of exceptional 36 
national significance can also be designated as National Historic Landmarks 37 
(NHLs) by the Secretary of the Interior. 38 

Buildings, structures, sites, objects, or districts are property types that might be 39 
historic properties.  To be listed in or eligible for listing in the NRHP, a resource 40 
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must be one of these property types, generally should be at least 50 years of age 1 
or older, and must meet at least one of the four following criteria (36 CFR 60.4):  2 

• The resource is associated with events that have made a significant 3 
contribution to the broad pattern of history (Criterion A). 4 

• The resource is associated with the lives of people significant in the past 5 
(Criterion B). 6 

• The resource embodies distinctive characteristics of a type, period, or 7 
method of construction; represents the work of a master; possesses high 8 
artistic value; or represents a significant and distinguishable entity whose 9 
components might lack individual distinction (Criterion C). 10 

• The resource has yielded, or could be likely to yield, information important 11 
in prehistory or history (Criterion D). 12 

In addition to meeting at least one of the above criteria, a historic property must 13 
also possess integrity of location, design, setting, materials, workmanship, 14 
feeling, and association.  Integrity is defined as the authenticity of a property’s 15 
historic identity, as evidenced by the survival of physical characteristics it 16 
possessed in the past and its capacity to convey information about a culture or 17 
group of people, a historic pattern, or a specific type of architectural or 18 
engineering design or technology.  Resources that might not be considered 19 
individually significant can be considered eligible for listing on the NRHP as part 20 
of a historic district.  According to the NPS, a historic district possesses a 21 
significant concentration, linkage, or continuity of sites, buildings, structures, or 22 
objects that are historically or aesthetically united by plan or physical 23 
development.   24 

Route A 25 

Area of Potential Effect.  According to 36 CFR Part 800, the Area of Potential 26 
Effect (APE) of a Federal undertaking is defined as the geographical area within 27 
which impacts on historic properties might occur if such properties hypothetically 28 
exist.  The APE should account for both direct and indirect impacts.  36 CFR 29 
800.5(a)(2) specifically cites visual impacts and changes to the setting of a 30 
historic property where the setting contributes to the significance of the property 31 
as adverse.  Other possible adverse impacts include damage or destruction of 32 
historic properties due to grading, construction, noise, or vibrations.   33 

Under Alternative 2, direct construction impacts would occur within a 60-foot-34 
wide corridor that accounts for grading of vegetation and fence construction.  35 
Under Alternative 3, the construction APE would directly affect a 150-foot-wide 36 
corridor.  A larger APE has been developed for both Alternatives 2 and 3 for 37 
impacts to architectural resources.  Topography, type and density of vegetation 38 
and intervening development, orientation of streets and properties in relation to 39 
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the alternatives, traffic patterns, and surrounding development all are factors to 1 
be considered in the definition of this latter APE.  2 

Several Native American tribes with ancestral ties to lands within the Rio Grande 3 
Valley Sector have been contacted for input into the cultural resources survey as 4 
required under NHPA (see Appendix B).   5 

Archaeological and Historical Overview.  The history of the Rio Grande Valley 6 
is rich, unique, and important.  The Rio Grande has been a critical conduit for 7 
trade and transportation, and a natural border between interests to the north and 8 
the south.  Evidence of human occupation in the region is abundant.  The area’s 9 
archaeological record is dominated by open-air sites, burned rock middens, lithic 10 
artifact scatters, clay dunes in the Rio Grande delta, and shell middens near the 11 
coast.  These sites are difficult to identify and date because of heavy erosion, 12 
shallow soil horizons, and extensive artifact removal by collectors.  The lack of 13 
excavation of deeply stratified subsurface sites means that the chronology of the 14 
south Texas plains is poorly understood.  15 

The pre-Contact history of the South Texas plains can be divided into three 16 
general cultural periods:  17 

1. The Paleoindian period represents the first documented human 18 
occupation of the region.  Evidence of the earliest Paleoindian complexes, 19 
Clovis and Folsom, has been found throughout South Texas, although 20 
most of this evidence is from surface collections of the distinctive fluted 21 
points that characterize these complexes.  22 

2. The Archaic period in South Texas is divided into the early, middle, and 23 
late subperiods based on subtle changes in material cultural and 24 
settlement patterns.  During this period, hunting and gathering continued 25 
as the primary means of subsistence, but populations responded to 26 
fluctuations in regional climate by exploiting an increasingly wide range of 27 
plant and animal resources and geographic settings for settlement and 28 
subsistence.  Late Archaic sites are relatively common in the project area, 29 
suggesting increasing population density through time (Hester et al. 1989). 30 

3. The Late Prehistoric period (A.D. 700–European Contact) is well-31 
documented in the region and is characterized by the appearance of 32 
pottery and the bow and arrow, although point typologies have not been 33 
formalized (Hester et al. 1989).  34 

The post-Contact history of the region is typically broken into the Spanish 35 
colonial period (ca. 1519–1822), Early Anglo-European period (1822–1845), the 36 
Texas Republic period (1836–1846), and the American period (1848–present).  A 37 
detailed discussion of these periods can be found in Appendix J, Preliminary 38 
Cultural Resources Findings.   39 
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Known Resources within the APE.  The proposed project corridor would cross 1 
two historic districts that are designated NHLs: the Roma Historic District and 2 
Fort Brown.  It would extend adjacent to or within the bounds of four additional 3 
NRHP-listed properties: Fort Ringgold Historic District, Louisiana-Rio Grande 4 
Canal Company Irrigation System Historic District (including Hidalgo 5 
Pumphouse), Neale House, and Old Brulay Plantation.  It would be in the general 6 
vicinity of many other NRHP-listed properties, such as the Rancho Toluca 7 
Historic District, the La Lomita Historic District, the Gems Building, and the 8 
Stillman House.  It is known that additional architectural resources eligible for the 9 
NRHP but not formally nominated for listing also occur in the vicinity of the 10 
proposed project corridor.  Other resources that meet the NRHP eligibility criteria 11 
but that have not been inventoried or evaluated are expected.  Historic-era 12 
property types in the Rio Grande Valley area include historic residential, 13 
commercial, and institutional buildings both in settled communities and in rural 14 
contexts; military forts; transportation resources (ferry crossing and ferry, 15 
suspension bridge); cemeteries; religious complexes; industrial resources 16 
(irrigation systems and associated water pumphouses); and farmsteads, 17 
plantations, and ranch complexes.  These might occur as standing structures or 18 
historic archaeological sites. 19 

In general, historic archaeological sites might be expected to include forts, 20 
shipwrecks, early Republic and American-period sites, homesteads, industrial 21 
archaeological sites such as potteries and early irrigation and agricultural sites 22 
and features, and historic trash scatters.  It also is possible that early Spanish 23 
and Mexican colonial remains might be found.  Additional types of historic 24 
archaeological sites might be identified upon further research.  Two historical 25 
archaeological sites previously recorded within the APE are listed on the NRHP 26 
(Fort Ringgold and Fort Brown, the latter designated an NHL).  A detailed 27 
discussion of these historic resources can be found in Appendix J.   28 

Previously reported prehistoric archaeological resources within a mile of the 29 
proposed project corridor are primarily open-air campsites and lithic scatters.  30 
Temporal and cultural affiliations of the sites are unclear, and few sites are very 31 
extensive.  The recorders did not evaluate the NRHP eligibility of most of them.  32 
Additional prehistoric sites are expected to be found.  Should any sites be found 33 
through archaeological surveys, they will be considered for various treatment 34 
options such as redesigning the project or data recovery. 35 

An archaeological survey of a 150-foot-wide corridor for each proposed tactical 36 
infrastructure section (inclusive of the direct impact APEs for both Alternatives 2 37 
and 3) is in progress, as well as an architectural survey.  The goal of these 38 
surveys is to identify historic properties potentially affected by the Proposed 39 
Action.  The preliminary findings of surveys within the proposed tactical 40 
infrastructure sections completed to date are presented in Appendix J.  The 41 
completed surveys and final findings will be provided in the Final EIS.  42 
Information about previously recorded archaeological, historical, and architectural 43 
sites within the 150-foot survey corridor and within a 1-mile radius of the corridor 44 
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was gathered from the Texas Historical Commission (THC) Historic Sites Atlas 1 
and Archaeological Sites Atlas.  This information was plotted on project maps, 2 
aerial photographs, and topographic maps to identify areas of interest for further 3 
identification and evaluation.   4 

Consultations with tribes is ongoing; as of November 2007, no resources of 5 
traditional, religious, or cultural significance to Native American tribes have been 6 
identified within the APE (direct construction impacts) (see Appendix B). 7 

Route B 8 

The historic context and cultural resource setting for Route B is generally the 9 
same as that described for Route A.  However, to the extent that the impacts to 10 
specific cultural resources may be different along Route B, those specific 11 
resource differences are described in Section 4.10.2.  12 

3.11 AESTHETICS AND VISUAL RESOURCES 13 

USBP does not currently have a standard methodology for analysis and 14 
assessment of impacts on visual resources.  Accordingly a standard 15 
methodology developed by another Federal agency was adopted for the analysis 16 
and assessment of impacts on visual resources for this EIS.  Methodologies 17 
reviewed included those developed by the NPS, the Bureau of Land 18 
Management (BLM), and the Federal Highway Administration (FHWA).  It was 19 
determined that the FHWA methodology was the most applicable for this analysis 20 
due to its focus on linear corridors that include a variety of features and cross-cut 21 
a variety of landscapes. The FHWA methodology examines visual resources in 22 
similar ways (texture, contrast, visual quality) as those of NPS and BLM, but 23 
unlike those methodologies, the FHWA does not tie the assessment to the 24 
management goals for a given parcel of land (i.e., BLM- and NPS-owned land 25 
parcels typically have specific management goals and the assessment of impacts 26 
on visual resources within a given parcel is tied to the management priorities for 27 
those parcels). 28 

The discussion in the following paragraphs summarizes the methology presented 29 
in FHWA Publication No. FHWA-HI-88-054: Visual Impact Assessment for 30 
Highway Projects (USDOT undated).  Under the FHWA approach, the major 31 
components of the visual analysis process include establishing the visual 32 
environment of the project, assessing the visual resources of the project area, 33 
and identifying viewer response to those resources.  34 

Establishing a Visual Environment.  Two related steps are performed to 35 
characterize the visual environment: (1) develop a framework for visual 36 
assessment that will help compare project alternatives and (2) define the physical 37 
limits of the visual environment that each alternative might affect.  The landscape 38 
classification process establishes the general visual environment of a project and 39 
its place in the regional landscape.  The starting point for the classification is an 40 
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understanding of the landscape components that make up the regional 1 
landscape, which then allows comparisons between landscapes.  Regional 2 
landscapes consist of landforms (or topography) and land cover.  It should be 3 
noted that land cover is not equivalent to land use, as that term is defined and 4 
used in Section 3.4.  Land cover is essential of identification of what features 5 
(e.g., water, vegetation, type of man-made development) dominate the land 6 
within a given parcel.  Examples of land cover would include agricultural field, 7 
housing development, airport, forest, grassland, and reservoir.  While there is 8 
some overlap with land use, land cover does not distinguish function or 9 
ownership of parcels.   10 

Relatively homogenous combinations of landforms and land cover that recur 11 
throughout a region can be considered landscape types.  To provide a framework 12 
for comparing the visual impacts of the project alternatives, regional landscape is 13 
divided into distinct landscape units; these are usually enclosed by clear 14 
landform or land cover boundaries and many of the views within the unit are 15 
inward-looking.  Landscape units are usually characterized by diverse visual 16 
resources, and it is common for several landscape types to be in view at any one 17 
time. 18 

Assessing the Visual Resources.  An assessment of the visual resources 19 
within a project area involves characterization of the character and quality of 20 
those resources.  Descriptions of visual character can distinguish at least two 21 
levels of attributes: pattern elements and pattern character.  Visual pattern 22 
elements are primary visual attributes of objects; they include form, line, color, 23 
and texture.  Awareness of these pattern elements varies with distance.  The 24 
visual contrast between a project and its visual environment can frequently be 25 
traced to four aspects of pattern character: dominance, scale, diversity, and 26 
continuity.  27 

Visual quality is subjective, as it relies on the viewer’s enjoyment or interpretation 28 
of experience.  For example, there is a clear public agreement that the visual 29 
resources of certain landscapes have high visual quality and that plans for 30 
projects in those areas should be subject to careful examination.  Approaches to 31 
assessing visual quality include identifying landscapes already recognized at the 32 
national, regional, or local level for their visual excellence (e.g., NHLs, National 33 
Scenic Rivers); asking viewers to identify quality visual resources; or looking to 34 
the regional landscape for specific resource indicators of visual quality.  One 35 
evaluative approach that has proven useful includes three criteria: vividness (the 36 
visual power or memorability of the landscape), intactness (the visual integrity of 37 
the natural and man-made landscape and its freedom from encroaching 38 
elements), and unity (the visual coherence and compositional harmony of the 39 
landscape considered as a whole).  A high value for all three criteria equates to a 40 
high visual quality; combinations of lesser values indicate moderate or low visual 41 
quality.  It should be noted that low visual quality does not necessarily mean that 42 
there will be no concern over the visual impacts of a project.  In instances such 43 
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as urban settings, communities might ask that projects be designed to improve 1 
existing visual quality.   2 

Identifying Viewer Response.  An understanding of the viewers who might see 3 
the project and the aspects of the visual environment to which they are likely to 4 
respond is important to understanding and predicting viewer response to the 5 
appearance of a project.  The receptivity of different viewer groups to the visual 6 
environment and its elements is not equal.  Viewer sensitivity is strongly related 7 
to visual preference; it modifies visual experience directly by means of viewer 8 
activity and awareness, and indirectly by means of values, opinions, and 9 
preconceptions.  Because viewers in some settings are more likely to share 10 
common distractions, activities, and awareness of their visual environment, it is 11 
reasonable to distinguish among project viewers located in residential, 12 
recreational, and industrial areas. 13 

Visual awareness is the extent to which the receptivity of viewers is heightened 14 
by the immediate experience of visual resource characteristics.  Visual change 15 
heightens awareness, for example, a landscape transition, such as entering a 16 
mountain range or a major city, can heighten viewer awareness within that 17 
particular viewshed.  Measures that modify viewer exposure, such as selective 18 
clearing or screening, can also be deliberately employed to modify viewer 19 
awareness.  Viewers also tend to notice and value the unusual, so they might 20 
see more value in preserving the view towards a particularly dramatic stand of 21 
trees than the view towards more ubiquitous landscape features. 22 

Local values and goals operate indirectly on viewer experience by shaping view 23 
expectations, aspirations, and appreciations.  For example, at a regional or 24 
national level, viewers might be particularly sensitive to the visual resources and 25 
appearance of a particular landscape due to its cultural significance, and any 26 
visual evidence of change might be seen as a threat to these values or 27 
resources.  Concern over the appearance of the Proposed Action often might be 28 
based on how it will affect the visual character of an area rather than on the 29 
particular visual resources it will displace.  30 

Aesthetics is the science or philosophy concerned with the quality of visual 31 
experience.  One cannot meaningfully assess the impacts of an action on visual 32 
experience unless one considers both the stimulus (visual resources) and the 33 
response (viewers) aspects of that experience.   34 

Visual Environment.  Based on the Physiographic Map of Texas (University of 35 
Texas 2006), the proposed project corridor crosses portions of the Coastal 36 
Prairies and Interior Coastal Plains subprovinces of the Gulf Coast Plains 37 
physiographic province.  Within the Coastal Prairies subprovince (Sections O-7 38 
through O-21), young deltaic sands, silts, and clays erode to nearly flat 39 
grasslands that form almost imperceptible slopes to the southeast.  Minor steep 40 
slopes, from 1 foot to as much as 9 feet high, result from subsidence of deltaic 41 
sediments along faults.  The Interior Coastal Plains subprovince (Sections O-1 42 
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through O-6) composes alternating belts of resistant uncemented sands among 1 
weaker shales that erode into long, sandy ridges.  2 

Primary landform types present within the APEs include the Rio Grande channel, 3 
its active floodplain and terraces, the man-made levee and floodway system, 4 
arroyos feeding into the Rio Grande, low to moderate height cliffs formed through 5 
subsidence, soil erosion, downcutting of arroyos into the soft sediments, various 6 
irrigation canals and ditches, vegetation-covered dunes, small ponds, and low 7 
sand ridges.  Within the relict floodplain are a number of abandoned meander 8 
loops, some containing water (ponds) and some only visible as traces on aerial 9 
photographs.  The terraces and floodplain of the Rio Grande, which are parallel 10 
or adjacent to the river, range from extremely narrow landforms to broad level 11 
expanses as much as 3 miles wide in places.  Flooding on the nearly level 12 
terraces along the Rio Grande is controlled by seven watershed structures built 13 
under P.L. 566. 14 

Landcover overlying these landforms can be simplified into four primary types: 15 
agriculture, park/refuge, developed, and undeveloped.  Each type can be broken 16 
down further (e.g., developed lands could be separated by the density or type of 17 
development, such as town vs. city, or residential vs. commercial).  There are 18 
also certain features that cross-cut or link landcover types, such as transportation 19 
features (e.g., highways, paved and unpaved roads, bridges) or flood control 20 
features (e.g., the levee system). 21 

At the macro level of analysis, the Rio Grande Valley is a distinct land unit.  22 
Within that larger land unit, combinations of landform types with the range of land 23 
cover types form smaller land units: 24 

• Park/refuge land unit.  This unit includes portions of the Rio Grande 25 
floodplain and terraces that have been subject to minimal development, so 26 
that the natural vegetation and topography dominate.  Landcover types 27 
subsumed within this land unit include park/refuge and undeveloped.  28 
Landforms include the Rio Grande floodplain and terrace, vegetated dune 29 
ridges, arroyos, and cliffs.  Transportation features include paved and 30 
unpaved roads, bridges, and trail networks; flood control features include 31 
the levee and floodway.  This land unit can also include occasional 32 
structures and buildings.  Primary examples are the discontiguous 33 
sections of the LRGVNWR (see Figure 3.11-1).  This land unit is present 34 
within the proposed project corridor Sections O-1, O-2, O-3, O-4, O-5, O-35 
7, O-8, O-10, O-11, O-13, O-16, O-18, and O-21. 36 
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Figure 3.11-1.  Photograph View of Arroyo within Wildlife Refuge 

(Section O-1) 

• Rural land unit.  This unit includes the terraces of the Rio Grande where 1 
they are overlain by agriculture and range lands; however, the character of 2 
the underlying landforms is still clearly visible and plays a role in the 3 
placement of overlying features (see Figure 3.11-2).  Typical features 4 
include field breaks, irrigation features, unpaved roads, occasional 5 
farmsteads or ranches typically located in clusters of trees, occasional 6 
water towers, and larger metal utility towers.  This land unit is present 7 
within all 21 proposed tactical infrastructure sections. 8 

 
Figure 3.11-2.  Photograph View of Typical Rural Land Unit 

(Section O-17) 

• Town/Suburban Development land unit.  This unit includes the terraces of 9 
the Rio Grande where they are overlain by low- to moderate-density 10 
development, often connected with gridded road networks (paved and 11 
unpaved).  The underlying landforms are visible in places but, except for 12 
water sources (e.g., ponds, reservoirs, or lakes), the topography and form 13 
of the land do not play a significant role in the layout or location of 14 
overlying features.  Typical features include houses, small outbuildings, 15 
driveways, planned landscaping, clumps or lines of trees, small 16 
commercial buildings, water towers, and overhead power lines on poles 17 
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rather than towers.  Examples would be the town of Los Ebanos in Section 1 
O-3 (see Figure 3.11-3), the town of Granjeno in Section O-5, and the 2 
subdivisions of Joann and Galaxia in Section O-18.  This land unit is 3 
present within the proposed project corridor Sections O-1, O-3, O-4, O-5, 4 
O-6, O-9, O-14, O-15, O-16, O-17, O-18, O-19, O-20, and O-21. 5 

 
Figure 3.11-3.  Photograph View of Town of Los Ebanos  

(Section O-3) 

• Urban/Industrial land unit.  This unit includes the terraces of the Rio 6 
Grande where they are overlain by moderate- to high-density mixed use 7 
development.  The underlying landforms are almost completely masked by 8 
man-made features and play little or no role in the layout or location of 9 
overlying features.  Typical features include buildings of varying heights, 10 
sizes, and materials; a mixture of gridded and more organic road networks 11 
(primarily paved); planned park areas (often near water sources); open 12 
paved areas (e.g., parking areas); the larger POEs; industrial and 13 
commercial areas; overhead utility lines on poles; elevated roadways and 14 
overpasses; and elevated signage.  Examples include the city of Roma in 15 
Section O-1, Rio Grande City in Section O-2 (see Figure 3.11-4), and 16 
Hidalgo in Section O-6.  This land unit is present within the proposed 17 
project corridor Sections O-2, O-4, O-6, O-10, O-14, O-17, O-19, O-20, 18 
and O-21. 19 
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Figure 3.11-4.  Photograph View of Rio Grande City POE 

(Section O-2) 

Character and Quality of Visual Resources.  Tables 3.11-1 and 3.11-2 provide 1 
summaries of the visual character and quality, respectively, of visual resources 2 
observed within the land units within the Rio Grande Valley Sector.  Values 3 
reflect visual character and visual quality of resources visible from distances of 4 
50 feet to 1,000 feet (see Figure 3.11-5).  It should also be noted that, at these 5 
distances, direct views of the Rio Grande and active floodplain are typically seen 6 
only from the vantage of riverfront parks, refuge trails, bridges across the river 7 
(POEs), tall office or residential buildings, or from the top of the levee.  For 8 
viewers not occupying one of these vantage points, typical views toward the 9 
proposed fences are obstructed by the levees, buildings, or vegetation.   10 

Additionally, the amount of visual clutter between the viewer and the proposed 11 
project corridors increases with distance. 12 

In terms of visual quality, the analysis presumes that any view that includes the 13 
Rio Grande constitutes a high-quality view, except for views dominated by 14 
industrial or commercial elements (e.g., views of the POEs).  Similarly, given that 15 
quality of view can be somewhat subjective, it is possible to find at least one low- 16 
and one high-quality view within any land unit type.  For example, someone with 17 
an interest in old railroad bridges might find the view of the bridge in Section 18 
O-17 to be memorable, while other viewers might only see a large rusted metal 19 
structure blocking an otherwise natural view.  Rather than simply provide a range 20 
of ratings of low to high for each, the quality of the most common views within a 21 
given land unit type was used.  22 

In addition to these averaged assessments of visual character and quality of 23 
resources within each land unit type, there are a number of specific visual 24 
resources considered to be of particular importance because of their natural or 25 
cultural value, such as those listed in the following:   26 
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Table 3.11-1.  Character of Visual Resources within Typical Rio Grande 1 
Valley Land Units (Current Conditions) 2 

Land Unit Line Color Form Texture 

Park/Refuge 

Mostly 
horizontal and 
gentle curves 

Earthy 
(browns, 
greens) 
punctuated by 
seasonal 
brightness 

Mostly curved, 
organic shapes 

Low to 
moderate 
variety 
depending on 
mix of 
vegetation and 
inclusion of 
water 
elements 

Rural 

Primarily 
horizontal lines 
(fields, roads, 
canals), with 
occasional 
vertical 
elements (silos, 
utility towers, 
tree lines, 
buildings) 

Earthy colors 
(bare earth 
and crops) 

Mixture of 
angled and 
curved forms 
(roads and 
buildings vs. 
rolling hills and 
meandering 
river) 

Relatively 
subtle 
variations in 
texture  
(mostly bare 
earth or crops) 

Town/Suburban 
Development 

Mixed vertical 
(trees, utility 
poles, water 
towers, 
buildings) and 
horizontal 
(similar heights 
of buildings, 
lines of trees or 
shrubs, roads, 
lawns) lines 

Variety of 
colors due to 
mix of man-
made and 
natural 
elements 

Variety of 
forms due to 
mixture of 
man-made and 
natural 
elements 

Variety of 
textures due to 
mix of man-
made and 
natural 
elements 

Urban/Industrial 

Vertical lines 
more prominent 
than horizontal 

Often a high 
variety of 
colors 
associated 
with buildings, 
signs, green 
spaces 

Primarily 
rectilinear 
forms but can 
be punctuated 
by curves from 
more elaborate 
architecture or 
organic shapes 
of natural 
elements 

Variety of 
textures 
related to 
different 
building 
materials 
against natural 
textures in 
green spaces 
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Table 3.11-2.  Quality of Visual Resources within Typical Rio Grande Valley 1 
Land Units (Current Conditions) 2 

 Vividness Intactness Unity Rating 

Park/Refuge Moderate/High Moderate/High Moderate/High Moderate/High 
Rural Moderate Moderate/High Moderate/High Moderate/High 
Town/Suburban 
Development Moderate Low/Moderate Low/Moderate Low/Moderate 

Urban/Industrial Low to High Moderate Low to High Moderate 
 3 

• LRGVNWR (Sections O-1, O-2, O-11, O-13, O-16, O-18, O-20, and  4 
O-21) 5 

• Roma World Birding Center and Overlook (Section O-1) 6 

• Roma Historic District and NHL (Section O-1) 7 

• Fort Ringgold Historic District/Site 41SR142 (earthworks) (Section O-2) 8 

• Los Ebanos Ferry Crossing (Section O-3) 9 

• Peñitas Cemetery (Section O-4) 10 

• Bentsen Rio Grande Valley State Park (Section O-4) 11 

• La Lomita Historic District (Section O-5) 12 

• Town of Granjeno and Granjeno Cemetery (Section O-5) 13 

• Old Hidalgo Pumphouse Nature Park (Section O-6) 14 

• Louisiana-Rio Grande Canal Company Irrigation System Historic District 15 
(Section O-6) 16 

• Toluca Ranch Historic District (Section O-10) 17 

• Sabas Cavazos Cemetery (Section O-13)  18 

• Hope Park (Section O-19) 19 

• Neale House (Section O-19) 20 

• Fort Brown Historic District and NHL (Section O-19) 21 

• City of Brownsville Lincoln Park (Section O-20) 22 

• Stillman House (Section O-20) 23 

• Santa Rosalia Cemetery (Section O-21) 24 

• Audubon Texas Sabal Palm Sanctuary (Section O-21) 25 
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 1 

Figure 3.11-5.  Schematic Showing Visibility of Fencing at Various 2 
Distances 3 

4 
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• Berry Farms Cemetery (Section O-21) 1 

• Old Brulay Plantation Historic District and Brulay Cemetery (Section 2 
O-21). 3 

Viewer Response.  The pool of viewers making up the affected environment 4 
includes single individuals, such as rural landowners on whose property the 5 
fence would be constructed, and groups of individuals such as residents of the 6 
towns of Los Ebanos or Granjeno, business owners within the City of Hidalgo, or 7 
recreational users of public access recreation areas.  Viewers could also include 8 
avocational groups such as local historical societies or local chapters of the 9 
National Audubon Society that have interests in preserving the settings of cultural 10 
or natural resources.  These viewers are likely to have both individual responses 11 
to specific resources related to their experiences and emotional connection to 12 
those resources, as well as collective responses to visual resources considered 13 
to be important on a regional, state, or national level.  Although individual viewer 14 
responses will be captured where possible from viewer comments, for the 15 
purposes of this analysis, the pool of affected viewers will be grouped into the 16 
following general categories: 17 

• Residential viewers 18 

- Rural landowners, primarily farmers and ranchers 19 
- Town lots and suburban developments 20 
- Urban residents 21 

• Commercial viewers 22 

- Rural farms, ranches, and isolated businesses 23 
- Town-based businesses 24 
- Urban businesses 25 

• Industrial viewers 26 

- Rural industries (e.g., pump stations, pipeline monitors) 27 
- Town and urban  28 

• Recreational viewers  29 

- Visitors to parks and wildlife refuges 30 
- Tourists visiting towns and cities 31 

• Special interest viewers 32 

- Native American tribes 33 
- Local historical societies 34 
- Local chapters of conservation societies (e.g., Audubon Society) 35 
- Park commissions 36 
- Regulatory agencies (e.g., USFWS, THC) 37 
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• Intermittent viewers (view primarily from transportation corridors) 1 

- Commuters 2 
- Commercial (e.g., truck drivers, railroad operators, ferry operator). 3 

Within each of these categories, viewer response will also vary depending on the 4 
typical duration of exposure to visual resources and the typical distance from 5 
which they view those resources.  For example, a residential viewer who 6 
currently has an unobstructed view of a high-quality resource from their backyard 7 
will be impacted differently than a residential viewer who lives several streets 8 
away and already has an obstructed view of those resources.  Similarly, a viewer 9 
that only views a resource such as the LRGVNWR from the highway as they 10 
pass through the region will have a different viewer response relative to that 11 
resource than a viewer that regularly hikes the trails within the LRGVNWR.  12 

3.12 SOCIOECONOMIC RESOURCES, ENVIRONMENTAL JUSTICE, AND 13 
SAFETY 14 

Socioeconomic Resources.  Socioeconomics is defined as the basic attributes 15 
and resources associated with the human environment, particularly 16 
characteristics of population and economic activity.   17 

Socioeconomic data in this section are presented at the community and county 18 
levels to characterize baseline socioeconomic conditions in the context of 19 
regional and state trends.  Data have been collected from previously published 20 
documents issued by Federal, state, and local agencies; and from state and 21 
national databases (e.g., U.S. Census Bureau).   22 

Environmental Justice, Protection of Children, and Safety.  There are no 23 
Federal regulations specifically addressing socioeconomics; however there is 24 
one EO that pertains to environmental justice issues.  This EO is included in the 25 
socioeconomics section because it relates to various socioeconomic groups and 26 
the health effects that could be imposed on them.  On February 11, 1994, 27 
President Clinton issued EO 12898, Federal Actions to Address Environmental 28 
Justice in Minority Populations and Low-Income Populations.  This EO requires 29 
that Federal agencies’ actions substantially affecting human health or the 30 
environment do not exclude persons, deny persons benefits, or subject persons 31 
to discrimination because of their race, color, or national origin.  The purpose of 32 
the EO is to ensure the fair treatment and meaningful involvement of all people 33 
regardless of race, color, national origin, or income with respect to the 34 
development, implementation, and enforcement of environmental laws, 35 
regulations, and policies.  Fair treatment means that no groups of people, 36 
including racial, ethnic, or socioeconomic groups, should bear a disproportionate 37 
share of the negative environmental consequences resulting from industrial, 38 
municipal, and commercial operations or the execution of Federal, state, tribal, 39 
and local programs and policies.  Consideration of environmental justice 40 
concerns includes race, ethnicity, and the poverty status of populations in the 41 
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vicinity of a proposed action.  Such information aids in evaluating whether a 1 
proposed action would render vulnerable any of the groups targeted for 2 
protection in the EO.  3 

EO 13045, Protection of Children From Environmental Health Risks and Safety 4 
Risks, addresses the Federal policy of protection of children from exposure to 5 
disproportionate environmental health and safety risks.  This EO established that 6 
each agency has a responsibility to ensure that its policies, programs, activities, 7 
and standards address risk to children that result from environmental health risks 8 
or safety risks. 9 

Route A 10 

CBP proposes to construct, maintain, and operate tactical infrastructure in the 11 
southernmost portions of Starr, Hidalgo, and Cameron counties in Texas.  12 
Therefore, these counties constitute the study area for the Region of Influence 13 
(ROI).  The proposed project corridor would cross multiple land use types, 14 
including rural, urban, suburban, and agricultural.  15 

Population Growth and Characteristics.  Cameron, Hidalgo, and Starr 16 
counties, Texas, have a total population of 1.15 million.  According to the U.S. 17 
Census Bureau, Cameron County has a population of 387,717, and is home to 18 
Brownsville, the city with the largest population in the ROI (U.S. Census Bureau 19 
2007a).  Hidalgo County has the largest county population of 700,634 in 2006.  20 
Starr County at the western end of the ROI is the least populated of the three 21 
counties, with an estimated population of 61,780 in 2006 (U.S. Census Bureau 22 
2007a).  23 

The population in the ROI has grown rapidly since 1980, increasing by 31 24 
percent in the 1980s and 39 percent in the 1990s (BEA 2007).  Over the past 6 25 
years, some portions of the ROI have been among the fastest growing areas in 26 
the United States.  Both Hidalgo County and Brownsville in Cameron County had 27 
a 23 percent increase in population between 2000 and 2006 (U.S. Census 28 
Bureau 2007a).  Brownsville has had the 24th highest growth rate of any city with 29 
more than 100,000 residents in the United States.  Table 3.12-1 compares 30 
population trends in the ROI with the state of Texas between 1980 and 2006.  31 
Table 3.12-2 extrapolates continued trends in the ROI as compared to the rest of 32 
Texas through the year 2020.  33 

Cameron County has more than 40 miles of beaches along its eastern side, 34 
including the southernmost section of Padre Island.  Brownsville, with a 2006 35 
population of 172,437, is the southernmost city in Texas, and is across the Rio 36 
Grande from the City of Matamoros, Mexico (U.S. Census Bureau 2007a).  Other 37 
large cities in the county include Harlingen and San Benito; however, these cities 38 
are farther away from the proposed project corridor.  Together these three cities 39 
account for 68 percent of the county’s population.  Cameron County also  40 
 41 
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Table 3.12-1.  State and County Population Trends Comparison 1 
in the ROI 1980 to 2006 2 

Year State of 
Texas 

Cameron 
County 

Hidalgo 
County 

Starr 
County 

1980 14,338,208 211,944 286,540 27,666
1985 16,272,722 245,894 341,145 34,274
1990 17,056,755 261,728 387,200 40,805
1995 18,958,751 304,928 487,593 49,598
2000 20,851,820 335,227 569,463 53,597
2006 23,507,783 387,717 700,634 61,780

Change 1980 to 1990 19.0% 23.5% 35.1% 47.5% 
Change 1990 to 2000 22.2% 28.1% 47.1% 31.3% 
Change 2000 to 2006 12.7% 15.7% 23.0% 15.3% 

Source:  BEA 2007 3 

Table 3.12-2.  County Population Trends, 2000 to 2020 4 

Year State of Texas Cameron 
County 

Hidalgo 
County 

Starr 
County 

2000 20,851,820 335,227 569,463 53,597
2005 22,928,508 378,905 678,652 60,479
2010 24,330,612 415,307 752,909 67,528
2015 26,156,715 457,255 854,936 74,905
2020 28,005,788 499,380 959,669 82,205

Projected 
Change 

2000 to 2010 
16.7% 23.9% 32.2% 26.0% 

Projected 
Change 

2010 to 2020 
15.1% 20.2% 27.5% 21.7% 

Sources:  BEA 2007; U.S. Census Bureau 2006a and 2007b; TSDC 2006 

comprises the Brownsville-Harlingen-San Benito Metropolitan Statistical Area 5 
(MSA).  Five other cities and nine towns, including La Feria, South Padre Island, 6 
and Bayview, account for another 10 percent of the county population.  The 7 
remaining county population (22 percent) lives outside of these cities and towns.  8 
The county is home to the University of Texas at Brownsville and Texas 9 
Southmost College (U.S. Census Bureau 2007a).   10 

In Hidalgo County, the McAllen-Edinburg-Mission MSA includes the entire county 11 
area and is made up of the three principal cities of McAllen, Edinburg, and 12 
Mission.  McAllen and Mission do not border Mexico, but are less than 10 miles 13 
from the Mexican city of Reynosa.  Other larger cities in the county include Pharr, 14 
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San Juan, and Weslaco.  Sixteen other cities have populations ranging from 311 1 
(Granjeno) to 16,287 (Alamo) and make up 15 percent of the county population.  2 
The remaining county population lives in outlying rural areas or unincorporated 3 
communities and makes up 31 percent of the county’s population (U.S. Census 4 
Bureau 2007a).  The bulk of the county’s population is in the southern half of the 5 
county within 20 miles of the Mexican border.  The county is home to the 6 
University of Texas–Pan American (U.S. Census Bureau 2007a).   7 

The largest cities in Starr County are Rio Grande City and Roma.  These cities, 8 
plus the smaller La Grulla, are at or near the Mexican border, with the Mexican 9 
cities of Camargo and Miguel Aleman just a short distance away.  Outside of 10 
these three cities, the population of 34,945 represents 57 percent of the county 11 
population (U.S. Census Bureau 2007a).  The largest employer in the county is 12 
Starr Produce with 1,500 to 2,000 employees, followed by the county, school 13 
districts and Wal-Mart.  Rio Grande City is home to the South Texas Community 14 
College, and the University of Texas–Pan American has a campus there. 15 

Population projections through 2010 from the Texas state demography office 16 
show a 29 percent growth rate and continued growth of 25 percent through the 17 
following decade (TSDC 2006).  Key factors contributing to the rapid growth 18 
include both domestic and international migration related to the expanding 19 
availability of job opportunities, an influx of retirees, and an increasing number of 20 
children related to the many younger households that have migrated into the 21 
area, particularly in Hidalgo County. 22 

While the ROI’s population growth has more than doubled since 1980, the ROI’s 23 
racial and ethnic characteristic remains predominantly Hispanic (U.S. Census 24 
Bureau 2007b) (see Table 3.12-3).  While the non-Hispanic population has 25 
increased 8 percent in the past 6 years, the Hispanic population has grown by 26 
more than 20 percent over the same period (U.S. Census Bureau 2007b).  The 27 
proportion of Hispanics in the ROI is 88.7 percent, about 2.5 times the proportion 28 
of Hispanics in the state of Texas.  Estimates for 2006 indicate that the ROI is 9.9 29 
percent non-Hispanic whites, and only 1.3 percent other races (U.S. Census 30 
Bureau 2007b).   31 

Employment and Income 32 

Starr, Hidalgo, and Cameron counties have seen great improvement in the local 33 
economy in the past two decades.  The total number of jobs in the ROI has 34 
increased by 236 percent since 1980, and as of 2005 there were approximately 35 
443,000 jobs in the ROI (BEA 2007).   36 

As a result, the unemployment rate has dropped more than 20 percent, to 7.3 37 
percent (BLS 2007).  Per capita income (adjusted for inflation) has increased 18 38 
percent in Starr County, 19 percent in Hidalgo County, and 18 percent in 39 
Cameron County.     40 
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Table 3.12-3.  Racial and Ethnic Characteristics in the ROI, 2000 to 2006 1 

  2000 
Census 

2006 
Estimate 

Change 
2000 to 

2006 

Portion of 
Total 

Population: 
2006 Estimate 

State of Texas 20,851,820 23,507,783 12.7% 100.0%
  Hispanic 6,669,666 8,385,139 25.7% 35.7%
  Non-Hispanic Population by Race:   
  White Alone 10,986,965 11,351,060 3.3% 48.3%
  Black Alone 2,378,444 2,687,401 13.0% 11.4%
  Asian 567,528 763,381 34.5% 3.2%
  Other Races 249,217 320,802 28.7% 1.4%
Cameron County 335,227 387,717 15.7% 100.0%
  Hispanic 282,736 333,733 18.0% 86.1%
  Non-Hispanic Population by Race:   
  White Alone 49,133 49,460 0.7% 12.8%
  Black Alone 923 1,311 42.0% 0.3%
  Asian 1,568 1,996 27.3% 0.5%
  Other Races 867 1,217 40.4% 0.3%
Hidalgo County 569,463 700,634 23.0% 100.0%
  Hispanic 503,100 626,742 24.6% 89.5%
  Non-Hispanic Population by Race:   
  White Alone 60,033 63,641 6.0% 9.1%
  Black Alone 1,976 3,133 58.6% 0.4%
  Asian 3,261 5,126 57.2% 0.7%
  Other Races 1,093 1,992 82.3% 0.3%
Starr County 53,597 61,780 15.3% 100.0%
  Hispanic 52,278 60,193 15.1% 97.4%
  Non-Hispanic Population by Race:   
  White Alone 1,111 1,294 16.5% 2.1%
  Black Alone 8 26 225.0% 0.0%
  Asian 141 202 43.3% 0.3%
  Other Races 59 65 10.2% 0.1%
Source:  U.S. Census Bureau 2007b 
Note:  Census 2000 population differs slightly in the estimates file as compared to the Census 

2000 data. 
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Several industries have seen substantial growth thus creating local jobs in the 1 
ROI.  The biggest employers include the private industry, health care, retail and 2 
tourism, and local manufacturing.  Table 3.12-4 details employment by industrial 3 
sector.  4 

Private employment has increased by 17 percent across the ROI from 2001 to 5 
2005 (as compared to 6 percent for the State of Texas) (BEA 2007).   6 

The health care industry has been a key economic driver in terms of job growth.  7 
With the population 65 years and older increasing by 17 percent from 2000 to 8 
2006 and other increases in demands for health services, this sector has grown 9 
by nearly 40 percent in the ROI and now makes up 18 percent of the area’s jobs 10 
(BEA 2007). 11 

Retail trade accounts for 13 percent of the ROI’s jobs in 2005, a 12 percent 12 
increase since 2001.  This expansion has also been important to the regional 13 
economy and is due in part to retirees coming into the ROI in the winter and 14 
shopping in the border areas.  Mexican nationals also cross the border legally to 15 
enjoy the broad selection of products at retail outlets in the ROI (BEA 2007, 16 
FRDB 2005). 17 

The local manufacturing sector has declined by nearly 30 percent from 2001 to 18 
2005 in terms of employment (BEA 2007).  Manufacturing jobs now make up 4 19 
percent of the ROI’s economy.  However, the border economy benefits from 20 
maquiladoras, manufacturing and assembly establishments in Mexico that use 21 
U.S. inputs, and then import finished products and sub-assemblies via POE 22 
crossings in these counties for further distribution.  Related to this are jobs in the 23 
wholesale trade, transportation, and warehousing industries, which make up 24 
another 6 percent of the ROI’s jobs and that have increased by 9 percent since 25 
2001 (BEA 2007).  26 

Other growth sectors are related to the general boom in housing and population.  27 
Construction jobs make up 7 percent of the jobs in the 2005 economy in the ROI, 28 
increasing in number by 9 percent since 2001 (BEA 2007).  Large increases 29 
have also been seen in finance and insurance (22 percent growth) and real 30 
estate (28 percent growth) (BEA 2007). 31 

Cameron County is the home of South Padre Island, which attracts many tourists 32 
over the winter and early spring.  Besides vacationers at the beach, Cameron 33 
County is also home to nine World Bird Centers (developed by the Texas 34 
Department of Parks and Recreation to boost tourism in the area) and the 35 
National Audubon Society’s (Audubon Texas) Sabal Palms Sanctuary in 36 
Brownsville.  Tourism-related businesses have experienced an expansion in the 37 
past 5 years with growth in the arts, entertainment, and recreation industries at 9 38 
percent and growth in accommodation and food services at 11 percent.  These 39 
industries now make up about 7 percent of the ROI’s jobs (BEA 2007). 40 
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Large increases in jobs have also been seen in information industry, professional 1 
and technical services, management companies and enterprises, and 2 
administrative and waste services.  These four industries have had growth rates 3 
of more than 20 percent and together make up 9 percent of the jobs in the ROI 4 
(BEA 2007). 5 

Government employment has increased by 8 percent in the ROI.  Federal civilian 6 
employment has increased by 7 percent, and these jobs now make up 1 percent 7 
of the area’s employment (BEA 2007).  State employment over the period has 8 
increased by only 1 percent while local government employment has seen the 9 
largest increase by 10 percent (BEA 2007).  As a portion of total jobs, local 10 
government makes up 14 percent of the total economy, and local school districts 11 
and other local government entities are among the biggest employers in these 12 
counties (BEA 2007). 13 

Although the economy has improved in the ROI, the area remains relatively poor.  14 
The unemployment rate in the ROI is high (7.3 percent) when compared to the 15 
Texas unemployment rate of 4.9 percent (BLS 2007).  Table 3.12-5 shows how 16 
the unemployment rate in the ROI compares with the state.  The 2005 per capita 17 
income of $16,490 for the ROI is about half of the per capita income of the rest of 18 
the State of Texas ($32,460) (BEA 2007).   19 

Table 3.12-5.  State and ROI Labor Force and Unemployment Rate Averages 20 

    2000 2003 2004 2005 2006 

State of Texas 
  Labor Force 10,347,847 10,999,132 11,127,293 11,282,845 11,487,496

  
Unemployment 
Rate 4.4% 6.7% 6.0% 5.4% 4.9%

Cameron County  
  Labor Force 127,011 143,231 143,439 142,204 144,709

  
Unemployment 
Rate 7.0% 9.6% 8.8% 7.6% 6.6%

Hidalgo County 
  Labor Force 210,984 247,486 257,511 264,251 269,586

  
Unemployment 
Rate 9.2% 10.4% 9.1% 7.9% 7.4%

Starr County 
  Labor Force 17,722 21,308 21,625 21,471 21,758

  
Unemployment 
Rate 16.8% 15.9% 14.5% 13.0% 11.7%

Source:  BLS 2007 

According to the U.S. Census Bureau’s Small Area Income and Poverty 21 
Estimates program, the poverty rate among all individuals has dropped in the 22 
area from 44.8 percent in 1989 to 30.3 percent in 2004.  However, Table 3.12-6 23 
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shows the ROI’s poverty rate is still almost twice the 16.2 percent poverty rate for 1 
the State of Texas (U.S. Census Bureau 2006b).   2 

Table 3.12-6.  Poverty Rates and Median Income  3 

Geographic Area Overall 
Poverty Rate 

Child Poverty Rate
(Under 18) 

Median Income  
(2004 dollars) 

State of Texas 16.2% 22.7% $41,645 
Cameron County 29.4% 40.4% $26,719 
Hidalgo County 30.5% 41.2% $26,375 
Starr County 34.8% 46.6% $19,775 
Source:  U.S. Census Bureau 2006b 

Agriculture 4 

Higher poverty rates in the area are attributed in part to the agriculture industry.  5 
Moreover, the counties in the vicinity of the proposed project corridor have a very 6 
low median income when compared to the State of Texas.  Although nonfarm 7 
private sector employment has increased by nearly 17 percent, farm employment 8 
has declined by 12 percent from 2001 to 2005 across these three counties, now 9 
accounting for slightly more than 1 percent of the area’s 2005 jobs (BEA 2007).  10 
Though Texas might be famous for cattle, farm income from crops far outweighs 11 
income from livestock in Cameron and Hidalgo counties.  In the ROI, crops made 12 
up 73 percent of the 2005 farm income as compared to 12 percent for livestock 13 
and related products (BEA 2007).  In the 2002 Agricultural Census, 41 percent of 14 
the farms raised cattle in the ROI, and 56 percent of the land was identified as 15 
cropland.  Sugar cane is a major crop in the proposed project corridor (USDA 16 
2004).  Table 3.12-7 characterizes local farms.  17 

Selected Public Services 18 

Public Education.  School enrollment and the demographics of school 19 
enrollment generally match those of the population of the three counties.  In 20 
Cameron County, 10 school districts provide educational services to 98,010 21 
students in 130 schools in school year 2007 (TEA 2006a).  In Hidalgo County, 20 22 
school districts, including five charter school districts, provide educational 23 
services to 190,501 students in school year 2007.  In Starr County, three school 24 
districts provide educational services to 16,645 students in 23 schools in school 25 
year 2007 (TEA 2006a).  Similar to demographics of the area, the demographic 26 
characteristics of the students enrolled in these schools are predominantly 27 
Hispanic and predominantly low income (TEA 2006b).  Table 3.12-8 provides 28 
detailed ethnic information by county and school district in the ROI.  29 
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Table 3.12-7.  Characteristics of Local Agriculture, 2002 1 

Description 
Texas Counties 

ROI Total 
Cameron Hidalgo Starr 

Number of Farms 1,120 2,104 870 4,094
Acres in Farms 350,437 593,158 570,430 1,514,025
  Total Cropland (acres) 253,571 405,094 193,688 852,353
  Harvested Cropland (acres) 151,923 277,406 41,759 471,088
Farms by Size, 2002         
  1 to 9 Acres 191 393 5 589
  10 to 49 Acres 470 866 50 1,386
  50 to 179 Acres 184 401 281 866
  180 Acres or more 275 444 534 1253
Farms by Value of Sales, 2002         
  Less than $5,000 603 958 573 2,134
  $5,000 to $49,999 294 814 263 1,371
  $50,000 or more 223 332 34 589
Principal Occupation, 2002         
  Farming 666 1,115 492 2,273
  Other 454 989 378 1,821
Hired Farm Labor         
  Farms with hired workers 337 671 341 1,349
  Farms with 1 worker 201 295 103 599
  Farms with 2 or more workers 136 376 238 750
Select Livestock, 2002         
  Farms with Cattle/Calves 402 614 671 1,687
Source:  USDA 2004 

Law Enforcement.  Law enforcement and other community services are 2 
provided by 40 law enforcement agencies in the ROI.  Cameron County is served 3 
by 16 different agencies with 628 commissioned officers.  Hidalgo County is 4 
served by 21 different agencies with 1,052 commissioned officers.  Starr County 5 
is served by 3 different agencies with 77 commissioned officers (TDPS 2006).  6 
Table 3.12-9 shows the breakdown of non-Federal law enforcement by county 7 
and agency.   8 
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Table 3.12-8.  Ethnic and Racial Distribution by County 1 
and Independent School District (ISD) in the ROI  2 

School District 
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Cameron County 
Brownsville ISD 48,334 49 98.0% 2.0% 0.0% 93.1%
Harlingen CISD 17,684 24 88.0% 11.0% 1.0% 71.8%
La Feria ISD 3,186 8 91.0% 9.0% 0.0% 79.2%
Los Fresnos CISD 8,935 10 93.0% 6.0% 1.0% 85.5%
Point Isabel ISD 2,597 4 85.0% 15.0% 0.0% 88.3%
Rio Hondo ISD 2,292 5 95.0% 5.0% 0.0% 81.9%
San Benito CISD 10,694 18 98.0% 2.0% 0.0% 83.9%
Santa Maria ISD 633 5 100.0% 0.0% 0.0% 97.8%
Santa Rosa ISD 1,195 3 97.0% 3.0% 0.0% 96.8%
South Texas ISD 2,460 4 76.0% 16.0% 8.0% 53.1%
Hidalgo County 
Donna ISD 13,363 17 99.0% 1.0% 0.0% 91.3%
Edcouch-Elsa ISD 5,598 9 99.0% 0.0% 1.0% 90.6%
Edinburg CISD 28,772 36 97.0% 3.0% 0.0% 85.2%
Hidalgo ISD 3,331 6 100.0% 0.0% 0.0% 92.2%
Idea  Academy 2,073 1 94.0% 6.0% 0.0% 82.2%
La Joya ISD 25,130 27 100.0% 0.0% 0.0% 90.5%
La Villa ISD 615 4 100.0% 0.0% 0.0% 89.8%
McAllen ISD 24,570 32 89.0% 8.0% 3.0% 69.5%
Mercedes ISD 5,279 10 99.0% 1.0% 0.0% 92.1%
Mid-Valley Academy 252 2 94.0% 6.0% 0.0% 84.2%
Mission CISD 15,462 20 98.0% 2.0% 0.0% 84.3%
Monte Alto ISD 603 2 96.0% 3.0% 1.0% 88.6%
One Stop Multiservice Charter 
School 5,536 3 97.0% 3.0% 0.0% 92.8%
Pharr-San Juan-Alamo ISD 28,868 36 99.0% 1.0% 0.0% 90.0%
Progreso ISD 1,989 5 100.0% 0.0% 0.0% 94.2%
Sharyland ISD 8,208 9 85.0% 13.0% 2.0% 52.6%
Technology Education Charter High 451 1 97.0% 3.0% 0.0% 85.8%
Valley View ISD 4,099 5 100.0% 0.0% 0.0% 94.1%
Vanguard Academy 369 1 93.0% 7.0% 0.0% 87.4%
Weslaco ISD 15,933 20 97.0% 2.0% 1.0% 86.5%
Starr County 
Rio Grande City CISD 9,969 11 100.0% 0.0% 0.0% 84.5%
Roma ISD 6,417 10 100.0% 0.0% 0.0% 89.2%
San Isidro ISD 259 2 95.0% 5.0% 0.0% 81.1%
Source:  TEA 2006a, TEA 2006b 
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Table 3.12-9.  Law Enforcement Agencies and Personnel in the ROI * 1 

 Commissioned Civilian Total 

Cameron County  
Cameron County Sheriff's Office 94 258 352 
Local Police Departments (15) 534 234 768 

Total 628 492 1,120 
Hidalgo County    

Hidalgo County Sheriff's Office 217 435 652 
Local Police Departments (20) 835 346 1,181 

Total 1,052 781 1,833 
Starr County    

Starr County Sheriff's Office 33 57 90 
Local Police Departments (2) 34 14 58 

Total 77 71 148 
Source:  TDPS 2006 
Note: * Does not include Federal law enforcement.  

Environmental Justice 2 

The CEQ oversees the Federal government’s compliance with EO 12898 and the 3 
NEPA process.  Based on CEQ guidance, this EIS uses the following three-step 4 
methodology to evaluate potential environmental justice impacts: 5 

• Identify potential environmental justice populations located in the project 6 
area or that could otherwise be affected by the Proposed Action 7 

• Identify the potential human health and environmental effects of the 8 
proposed alternatives 9 

• Assess whether there are potential significant adverse effects on minority 10 
and low-income populations that would be disproportionately high and 11 
adverse.  12 

A demographic analysis assessed the presence of a potential environmental 13 
justice prescribed population living near the project area.  Census 2000 14 
information is available for racial, ethnic, and economic characteristics at the 15 
census tract level.  The census tracts in which the proposed project corridor 16 
would be located were identified.  All are just north of the Rio Grande.  Some of 17 
these census tracts have a substantial amount of land and population in areas 18 
removed from the proposed project corridor; however, these census tracts have 19 
demographic characteristics similar to those of the persons living at or near the 20 
proposed construction activities.  In some cases, the population in the census 21 
tract closest to the project area would seem to be lower in income than the 22 
population in the same census tract farther away from the river.  Table 3.12-10 23 
identifies the minority populations associated with the project area and its 24 
associated composition.   25 
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As shown in Table 3.12-11, each census tract has a potential environmental 1 
justice community based upon its racial and ethnic characteristic of being more 2 
than 50 percent minority and also a substantially higher percentage than the 3 
general population in both Texas and the United States.  Each census tract has a 4 
potential environmental justice community based upon the presence of a large 5 
proportion of persons with incomes at or below the poverty level and based upon 6 
this proportion being meaningfully greater than the proportion of persons with 7 
incomes at or below the poverty rate for the general populations in both the State 8 
of Texas and the United States.  Based upon Census 2000 information, the 9 
population living in each of these census tracts meet these two criteria as a 10 
potential environmental justice population. 11 

Table 3.12-11.  Census Tract Detail of Demographic Characteristics 12 
Relevant to Environmental Justice 13 

Geographic 
Area 

Proportion of 
Total 

Population: 
Racial and 

Ethnic 
Minorities 

Difference in 
Proportion of  

Minority 
Population 

above the State 
Proportion 

Proportion of 
Total 

Population:  
Below Poverty 

Level 

Difference in 
the Proportion 
of Low Income 

Population 
above the State 

Proportion 

Cameron County Census Tracts  
119.03 98.0% 50.4% 46.5% 31.2% 
121 79.1% 31.5% 35.4% 20.1% 
125.05 95.4% 47.8% 34.5% 19.2% 
125.07 96.4% 48.8% 42.0% 26.6% 
125.08 89.3% 41.7% 29.8% 14.4% 
128 97.4% 49.8% 33.5% 18.2% 
133.07 100.0% 52.4% 55.2% 39.8% 
140.01 93.4% 45.8% 57.6% 42.2% 
141 96.9% 49.3% 32.4% 17.1% 
Hidalgo County Census Tracts  
213.01 98.1% 50.5% 43.8% 28.4% 
228 96.2% 48.6% 45.6% 30.2% 
242.01 98.6% 51.0% 52.1% 36.7% 
242.02 87.3% 39.7% 37.1% 21.7% 
Starr County Census Tracts  
9501.02 97.8% 50.2% 42.3% 26.9% 
9501.03 97.9% 50.3% 53.9% 38.6% 
9502.02 98.4% 50.8% 45.7% 30.4% 
Source: U.S. Census Bureau 2002a and 2002b 
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Route B 1 

The affected environment for socioeconomic resources, environmental justice, 2 
and safety in the ROI looks at resources at the census tract, community, county, 3 
and state level.  Therefore, the ROI for Route B would be the same for Route A 4 
for socioeconomic, environmental justice, and safety resources.   5 

3.13 UTILITIES AND INFRASTRUCTURE 6 

Infrastructure consists of the systems and physical structures that enable a 7 
population in a specified area to function.  Infrastructure is wholly human-made, 8 
with a high correlation between the type and extent of infrastructure and the 9 
degree to which an area is characterized as “urban” or developed.  The 10 
availability of infrastructure and its capacity to support growth are generally 11 
regarded as essential to the economic growth of an area.  Below is a brief 12 
overview of each infrastructure component that could be affected by each 13 
alternative. 14 

Route A 15 

Water Supply Systems.  The principal source of water for irrigation and 16 
municipal water in the proposed project corridor is the Rio Grande.  17 
Approximately 74,000 acres of agricultural lands are irrigated in the Rio Grande 18 
Valley (Fipps and Pope 1998).  The irrigation system is characterized by 19 
approximately 642 miles of canals, 10 miles of pipelines, and 45 miles of resacas 20 
(i.e., former channels or oxbows of the Rio Grande) (Fipps and Pope 1998).  21 
Pumps and pump houses are also part of the irrigation system.   22 

Municipal water systems in the Rio Grande Valley take raw water from the water 23 
distribution networks of irrigation districts.  In Hidalgo and Cameron counties, 39 24 
municipal treatment plants take raw water from 14 irrigation districts.  These 25 
municipal supply networks consist of 92 miles of lined canals, 168 miles of 26 
unlined canals, 25 miles of pipelines, 377 acres of resacas, and 3,845 acres of 27 
reservoirs (Fipps 2004).  Known water supply infrastructure that occurs in the 28 
proposed project corridor is presented in Table 3.13-1.   29 

Drainage Systems.  Agricultural irrigation return and storm water runoff in the 30 
area of the proposed project corridor in Hidalgo and Cameron Counties drain into 31 
the Arroyo Colorado and eventually into the Laguna Madre (TSSWCB undated).  32 
Irrigation and storm water runoff is collected in drainage ditches and resacas 33 
(USFWS 1991).  Numerous agricultural and storm water drainages occur within 34 
the proposed project corridor.  Known drainage infrastructure that occurs in the 35 
proposed project corridor is presented in Table 3.13-1.   36 

Municipal Sanitary Sewer Systems.  Some municipal sanitary sewer systems 37 
in the proposed project corridor discharge into the Rio Grande.  Known municipal 38 
sanitary sewer infrastructure within the proposed project corridor includes outfall 39 
pipes (see Table 3.13-1). 40 
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Table 3.13-1.  Known Water Supply, Drainage, and Sanitary Sewer 1 
Infrastructure Within the Proposed Project Corridor  2 

Proposed Tactical  
Infrastructure Section Infrastructure 

O-1 
Roma intake pipes 
Roma sewer outfall pipes 
1 private water pump 

O-2 7 private water pumps 
O-4 Peñitas pump house 

O-6 

Runs along Pharr San Juan Main Canal  
Old Hidalgo pump house intakes 
Mac Pump intakes 
McAllen pump house intakes 

O-7 
Runs along Donna Canal 
Pipelines 

O-9 

8 irrigation stand pipes 
Donna pump station 
2 irrigation pumps 
Pipelines 
Section would end before the settling basin 

O-11 

Section would start at Santa Maria canal 
La Feria pump house 
La Feria Canal 
Irrigation pump and stand pipe 
Pipelines 

O-12 Harlingen Canal 
O-13 San Benito Canal 
O-14 IBWC pump 

O-16 Cameron County irrigation pump 
Private irrigation pumps 

O-17 Irrigation stand pipes 
Irrigation pumps 

O-18 Section would start at Los Fresnos Canal 

O-19 Pump houses 
Pumps 

O-21 
El Jardin Canal 
El Jardin water pump for Brownsville  

3 
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Solid Waste Management.  Solid waste management primarily relates to the 1 
availability of landfills to support a population’s residential, commercial, and 2 
industrial needs.  Alternative means of waste disposal might involve waste-to-3 
energy programs or incineration.  In some localities, landfills are designed 4 
specifically for, and limited to, disposal of construction and demolition debris.  5 
Recycling programs for various waste categories (e.g., glass, metals, papers, 6 
asphalt, and concrete) reduce reliance on landfills for disposal.   7 

As of 2005, there were three active municipal landfills in Starr County, three 8 
active municipal landfills in Hidalgo County, and one active municipal landfill in 9 
Cameron County.  The remaining capacity in terms of years for these landfills 10 
was determined in 2005, based on compaction rate and the amount disposed in 11 
2005 (TCEQ 2006).  The remaining capacity of these landfills as of 2005 is 12 
reported in Table 3.13-2. 13 

Table 3.13-2.  Remaining Capacity of Local Municipal Landfills as of 2005 14 

Landfill Name County Remaining Capacity 

(Years) 

City of Roma Starr 30 
City of La Grulla Starr 109.67 
Starr County Landfill Starr 0.70 
Edinburg Regional Sanitary 
Landfill Hidalgo 21.70 

Peñitas Landfill Hidalgo 3.58 
BFI Rio Grande Landfill Hidalgo 5.30 
Brownsville Cameron 80.20 
Source:  TCEQ 2006 
Note:  Remaining capacity based on rate of compaction and amount disposed in 2005. 

Transportation Systems.  The Texas Department of Transportation (TDOT), in 15 
cooperation with local and regional officials, is responsible for planning, 16 
designing, building, operating, and maintaining the state’s transportation system.  17 
Highway systems in the vicinity of the proposed project corridor include SR 83, 18 
State Highway 374, U.S. Highway 281, State Highway 415, SR 77, State 19 
Highway 48, and State Highway 4.  In addition, there are numerous municipal 20 
city roads, farm roads, county roads, levee roads, and unpaved roads. 21 

Electrical and Natural Gas Systems.  Electrical transmission lines and natural 22 
gas distribution lines that are part of the electrical and natural gas systems for the 23 
Rio Grande Valley are in the vicinity of the proposed project corridor.  The 24 
proposed tactical infrastructure sections in which utilities infrastructure occur are 25 
presented in Table 3.13-3.   26 

27 
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Table 3.13-3.  Location of Utility Infrastructure Located Within the Proposed 1 
Project Corridor 2 

Fence Section Infrastructure 

O-4 1 Electric Transmission Line; 1 Gas Distribution Line 
O-6 1 Electric Transmission Line; 3 Gas Distribution Lines 
O-8 1 Electric Transmission Line; 2 Gas Distribution Lines 

O-18 1 Electric Transmission Line, Overhead Electrical Power Line 
 3 

Route B 4 

Water Supply Systems.  The general description of irrigation and municipal 5 
water supply systems is the same for Route B as it is for Route A.  The known 6 
water supply infrastructure in or near the proposed project corridor for Route B is 7 
the same as Route A.   8 

Drainage Systems.  The general description of irrigation and storm water 9 
drainage systems is the same for Route B as it is for Route A.  The known 10 
drainage infrastructure in or near the proposed project corridor for Route B is the 11 
same as Route A.   12 

Municipal Sanitary Sewer Systems.  The known sanitary sewer infrastructure 13 
in or near the proposed project corridor for Route B is the same as Route A.     14 

Solid Waste Management.  The description of solid waste management is the 15 
same for Route B as it is for Route A.   16 

Transportation Systems.  The description for transportation systems is the 17 
same for Route A as it is for Route B.   18 

Electrical and Natural Gas Systems.  The only difference between electrical 19 
transmission lines and natural gas distribution lines within the proposed project 20 
corridors of Route A and Route B is in Section O-7.  Section O-7 of Route A has 21 
no electric transmission or natural gas distribution lines.  Section O-7 of Route B 22 
has one electric transmission line and one gas distribution line.   23 

3.14 HAZARDOUS MATERIALS AND WASTE 24 

Hazardous materials are defined by 49 CFR 171.8 as “hazardous substances, 25 
hazardous wastes, marine pollutants, elevated temperature materials, materials 26 
designated as hazardous in the Hazardous Materials Table (49 CFR 172.101), 27 
and materials that meet the defining criteria for hazard classes and divisions” in 28 
49 CFR Part 173.  Transportation of hazardous materials is regulated by the U.S. 29 
Department of Transportation regulations within 49 CFR. 30 
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Hazardous substances are defined by the Comprehensive Environmental 1 
Response, Compensation, and Liability Act (CERCLA) at 42 U.S.C. 9601(14), as 2 
amended by the Superfund Amendments and Reauthorization Act (SARA), and 3 
the TSCA.  The definition of hazardous substance includes (1) any substance 4 
designated pursuant to 33 U.S.C. 1321 (b)(2)(A); (2) any element, compound, 5 
mixture, solution, or substance designated pursuant to 42 U.S.C. 9602; (3) any 6 
hazardous waste; (4) any toxic pollutant listed under 33 U.S.C. 1317(a); (5) any 7 
hazardous air pollutant listed under section 112 of the CAA (42 U.S.C. 7412); 8 
and (6) any imminently hazardous chemical substance or mixture with respect to 9 
which the Administrator of USEPA has taken action pursuant to 15 U.S.C. 2606.  10 
The term hazardous substance does not include petroleum products and natural 11 
gas.   12 

Hazardous wastes are defined by the Resource Conservation and Recovery Act 13 
(RCRA) at 42 U.S.C. 6903(5), as amended by the Hazardous and Solid Waste 14 
Amendments, as “a solid waste, or combination of solid wastes, which because 15 
of its quantity, concentration, or physical, chemical, or infectious characteristics 16 
may (A) cause, or significantly contribute to an increase in mortality or an 17 
increase in serious irreversible, or incapacitating reversible, illness; or (B) pose a 18 
substantial present or potential hazard to human health or the environment when 19 
improperly treated, stored, transported, or disposed of, or otherwise managed.”  20 
Certain types of hazardous wastes are subject to special management provisions 21 
intended to ease the management burden and facilitate the recycling of such 22 
materials.  These are called universal wastes and their associated regulatory 23 
requirements are specified in 40 CFR 273.  Four types of waste are currently 24 
covered under the universal waste regulations: hazardous waste batteries, 25 
hazardous waste pesticides that are either recalled or collected in waste 26 
pesticide collection programs, hazardous waste thermostats, and hazardous 27 
waste lamps.   28 

Toxic substances are regulated under TSCA (15 U.S.C. 2601 et seq.), which was 29 
enacted by Congress to give USEPA the ability to track the approximately 75,000 30 
industrial chemicals currently produced or imported into the United States.  31 
USEPA screens these chemicals and can require reporting or testing of those 32 
that might pose an environmental or human-health hazard.  USEPA can ban the 33 
manufacture and import of those chemicals that pose an unreasonable risk.  34 
Asbestos and polychlorinated biphenyls (PCBs) are among the chemicals 35 
regulated by TSCA.  36 

In general, hazardous materials, hazardous substances, and hazardous wastes 37 
include elements, compounds, mixtures, solutions, and substances which, when 38 
released into the environment or otherwise improperly managed, could present 39 
substantial danger to the public health, welfare, or the environment. 40 

Evaluation of hazardous materials and wastes focuses on underground storage 41 
tanks (USTs); aboveground storage tanks (ASTs); and the storage, transport, 42 
handling, and use of pesticides, herbicides, fuels, solvents, oils, lubricants, 43 
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asbestos containing material (ACM), and lead-based paint (LBP).  Evaluation 1 
might also extend to generation, storage, transportation, and disposal of 2 
hazardous wastes when such activity occurs at or near the project site of a 3 
proposed action.  In addition to being a threat to humans, the improper release of 4 
hazardous materials and wastes can threaten the health and well-being of wildlife 5 
species, botanical habitats, soil systems, and water resources.  In the event of 6 
release of hazardous materials or wastes, the extent of contamination varies 7 
based on the type of soil, topography, and water resources. 8 

Route A 9 

As discussed in Section 3.4, the area surrounding the proposed impact area is 10 
predominantly used for agriculture.  Therefore, pesticides and herbicides are 11 
currently used.  It is assumed that all such substances are applied according to 12 
Federal, state, and local standards and regulations.  There are no known waste 13 
storage or disposal sites within the proposed project corridor (DTSC 2007).  14 
ASTs have been observed in Section O-2.  There are also private buildings 15 
within the proposed project corridor.  Depending on the construction date, these 16 
buildings could contain ACM or LBP.  A Phase I Environmental Site Assessment 17 
would be conducted in conjunction with any real estate transactions to determine 18 
and quantify amounts of ACM or LBP. 19 

The TCEQ is authorized by USEPA to regulate and enforce the provisions of 20 
RCRA.  As such, TCEQ regulates the treatment, storage, transport, and disposal 21 
of hazardous waste.  TCEQ also administers some site clean-up programs.  22 
There are no known hazardous waste sites within the proposed project corridor. 23 

Route B 24 

The affected environment for hazardous materials and wastes under Route B is 25 
the same as presented above for Route A.  26 

27 
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