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Mission Statements

The mission of the Department of the Interior is to protect and
provide access to our Nation’s natural and cultural heritage and
honor our trust responsibilities to Indian Tribes and our
commitments to island communities.

The mission of the Bureau of Reclamation is to manage, develop,
and protect water and related resources in an environmentally and
economically sound manner in the interest of the American public.
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Introduction

Project History

Twin Buttes Dam is a Bureau of Reclamation (Reclamation) facility completed in
the Concho River basin about 9 miles southwest of San Angelo, (Tom Green
County) Texas in 1963. The Twin Buttes Dam impounds waters from the Middle
and South Concho rivers and Spring Creek and creates Twin Buttes Reservoir.
The prime purposes of the lake are to provide flood protection, municipal and
irrigation water, and recreational opportunities.

Purpose and Need

Tom Green County is experiencing a long-term drought, which has contributed to
decreasing lake levels at Twin Buttes Reservoir. Reduced lake levels have
subsequently resulted in an infestation of numerous phreatophytic (water loving)
vegetation species including saltcedar, mesquite, and willow baccharis in and
around Twin Buttes Reservoir. The high rates of evapotranspiration from these
species have worsened the drought’s effects and contributed to even lower
reservoir levels. Therefore, a need exists to remove these species in a way that
has long-term success while also not having adverse impacts to the local economy
or environment. The primary purpose of the proposed restoration project is to
utilize helicopter herbicide treatment and mechanical plowing to remove
undesirable phreatophytic vegetation species with the objective of increasing
water availability and restoring the native ecosystem within and around Twin
Buttes reservoir.

Objectives of Treatment

The spread of noxious, phreatophytic vegetation throughout the project area
largely occurred because of widespread removal of native vegetation during
construction of Twin Buttes dam and reservoir, prevention and control of
naturally occurring grassfires, and the failure of the reservoir to maintain
conservation pool levels throughout the years. The invasion of phreatophytes has
resulted in degradation of the quantity and quality of aquatic habitats, lowering of
groundwater tables, and a cycle of ever-increasing proliferation of these harmful
species. The primary objectives of treatment are to:

e Protect against damage to the structural integrity of the dam caused by
root systems of woody trees and vegetation, primarily mesquite.



e Conserve groundwater and protect aquatic habitat by controlling the
proliferation of phreatophytic vegetation.

e Prevent the proliferation of phreatophytic vegetation in areas not yet
impacted.

e Reduce competition of undesirable woody plants with native plants and
grasses needed to protect groundwater sources.

e Restore native grasslands in areas now dominated by mesquite.

e Restore healthy, native habitat for use by wildlife, including endangered,
threatened, and migratory species.

Alternatives

Preferred Alternative — Combination of Helicopter
Herbicide Application and Plowing

A combination of helicopter herbicide spraying and plowing would be the
preferred Integrated Pest Management (IPM)* approach (Appendix A.) Aerial
spraying with fixed wing aircraft (airplanes) results in fairly large droplets being
dispersed over wide areas. Croplands are located near the lake and many crops,
especially cotton, are extremely sensitive to herbicides. Helicopters, on the other
hand, deliver smaller droplets over compact areas, resulting in little drift and
better coverage of target species. Minimizing drift helps protect wildlife near the
targeted area and puts more of the herbicide on the target. All herbicides
proposed for use are approved by the US Environmental Protection Agency
(USEPA). Chemicals would be applied only by licensed or State-certified
applicators and in compliance with all herbicide labels. Plowing would be used in
areas where plant size and density allow it, especially in areas where cotton fields
lie adjacent to the treatment area or where human exposure to herbicides cannot
be prevented.

Saltcedar

Saltcedar grows extremely thick around Twin Buttes Reservoir, with an estimated
average density of 3,000 stems per acre. The preferred method would have to Kill
or remove root crowns located about 18 inches beneath the ground surface.
Ground spraying and mechanical removal, including plowing, would be
impractical because of thick growth and a high density of mature trees. In
addition, saltcedar often inhabits low areas where moisture at or near the surface
would make tractor use difficult. Even if plowing or ground herbicide application

! The IPM approach involves the most economical, coordinated use of pest, pest control, and
environmental information to choose pest control strategies that will prevent unacceptable levels
of pest damage while causing the least amount of hazard to people, property, and the environment.



were effective, more than one treatment spread over a period of a few years would
be needed to Kill all remnants capable of sprouting. Therefore, spraying Habitat
herbicide by helicopter is the recommended and preferred method of treatment.

Figure 1: Typical dense, saltcedar stand along Twin Buttes shoreline 3/10/2010
Saltcedar should remain undisturbed for about two years after initial spraying for
optimum treatment. Follow-up treatments could then be used

Mesquite

Mesquite also has a deep root crown ranging from 13-18 inches underground.
Unless the crown is killed, treatment is ineffective. Due to the density, areal
extent, plant height and terrain across more than 2,400 acres, aerial spraying with
Reclaim and Remedy herbicides would be the only effective method of treatment.
In the remaining 2,200 acres, despite its disadvantages, plowing would be the
preferred method due to the proximity of residences and/or cotton fields.



Figure 2: Thick mesquite with prickly pear spreading rapidly undermneath

Willow baccharis

Willow baccharis is similar to saltcedar in its growth and is also present in
densities of up to 3,000 stems per acre, although it does not grow as tall.

Removal through mechanical means, including plowing, is impractical and would
require multiple treatments. Helicopter application of Weedmaster and Spider
herbicides would be the preferred method. These pesticides are about 90%
effective on this species. An individual plant treatment would likely be required
two years after initial treatment. About 1,544 acres would be treated.

Figure 3: Willow baccharis and mesqmte dominate the Iadsape surrounding
Twin Buttes Reservoir



No Action Alternative

No herbicide application or plowing would occur and saltcedar, mesquite, and
willow baccharis would be allowed to grow uncontrolled in the project area.

Actions Considered but Discarded

Fixed wing aerial herbicide application, ground herbicide application, prescribed
burning, and several mechanical methods, including powergrubbing?, hydraulic
shearing® with subsequent herbicide application, excavation, and chaining/cabling
were considered but discarded. Fixed wing spraying was discarded due to
significant droplet size, coverage, and spray drift problems. These issues
seriously undermine the efficacy of the method and could pose a threat to
proximal human and wildlife inhabitants, cotton, and other croplands. In
addition, plant densities in the area would greatly increase the amount of time and
money needed to use ground herbicide application, powergrubbing, hydraulic
shearing, excavation, or chaining/cabling. Prescribed burning and shearing would
be ineffective against mesquite, as these techniques would destroy only the
canopy. These techniques would not prevent vegetative sprouting from below
ground.

Adoption of Existing Environmental
Assessment (EA)

Council on Environmental Quality (CEQ) regulations (40 CFR 1500.4(n)) direct
Federal agencies to reduce excessive paperwork and duplication by adopting
appropriate environmental documents prepared by other agencies. To do this, the
responsible Federal agency must independently review the document(s) and take
full responsibility for scope and content. Reclamation herein adopts the U.S.
Army Corps of Engineers (USACE) EA titled “Detailed Project Report and
Integrated Environmental Assessment for O.C. Fisher Lake Ecosystem
Restoration Project, San Angelo, Texas” (USACE 2005). This report can be
accessed at
http://www.swf.usace.army.mil/pubdata/notices/EA/OCFisher/OCFisherdraftDPR
19JUL PUBLIC_REVIEW.pdf. The document was completed for a reservoir
located about eight (8) miles from Twin Buttes Reservoir that was experiencing
nearly identical environmental conditions and similar invasive plant infestations.
The document does not directly address conditions at Twin Buttes Reservoir. For

2 powergrubbing refers to pushing trees and plants out of the ground using special attachments on
tractors or other heavy equipment

® Hydraulic shearing uses hydraulically powered shears attached to tractors or other heavy
equipment to cut trees off at the base
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this reason, Reclamation has chosen to supplement the O.C. Fisher EA to assess
conditions and potential impacts at Twin Buttes Reservoir.

USACE conducted their study to determine the most environmentally friendly,
effective, and economic way to deal with invasive phreatophytes at O.C. Fisher
Lake. Both reservoirs are within the Concho River basin and lie in a transitional
zone between several ecosystems. Most scientists agree that the lakes are situated
predominantly in the Rolling Plains ecological region. Except for areas
surrounding the reservoirs where invasive plants have taken over, the region
supports a tremendous diversity of plants and animals. About 350 species of birds
and 50 species of mammals can be found in this transitional zone (TPWD 2004).

Existing Conditions and Potential
Impacts

Phreatophytic plant species, climate, topography, soils, land use, air quality,
socioeconomic conditions, recreation, scenic and esthetic resources, cultural
resources, hazardous waste (including toxic and radioactive waste), and surface
water were adequately discussed in the USACE O.C. Fisher report. A brief
review of the report and additional information where needed is presented below.

Phreatophytic Plant Species

Invasive brushy species of concern include saltcedar (Tamarix ramosissima) and
two natives, mesquite (P. glandulosa) and willow baccharis (B. salicina). Though
historically native to the area, mesquite and willow baccharis occupied only a
small niche in the historical climax community. The ability of these species to
remove large amounts of ground water to meet transpiration needs is the primary
factor reducing water availability for riparian and aquatic ecosystems (USACE
2005).

Saltcedar

This invasive phreatophytic shrub or small tree grows rapidly to a height of 30
feet, forming dense, impenetrable thickets. It’s a native of Europe and Asia,
introduced in the U.S. in the early 1800s as an ornamental. It escaped from
domestic cultivation by the 1870s and was subsequently planted along
southwestern streams to replace disappearing riparian vegetation. It invaded most
suitable western riparian areas by 1965 (DelLoach 1997). The USACE lists seven
primary undesirable traits for this species.



Undesirable saltcedar impacts:

It consumes more water that comparable native plants.

It crowds out native stands of riparian and wetland vegetation.

It dries up springs, wetlands, riparian areas and small streams by lowering
surface groundwater tables.

It widens floodplains by clogging stream channels.

It increases sediment deposition due to the abundance of saltcedar stems in
dense stands.

It increases the salinity of surface soil through salt exudation from its
leaves, rendering the soil inhospitable to native species.

It provides lower wildlife habitat value than native vegetation.
Reproduction occurs through both sexual and vegetative pathways. Each
plant produces up to 500,000 small, wind-disseminated seeds from April
through October. The plant also reproduces by sprouting from removed
stems and root collars when disturbed. Seedlings grow faster than most
native plants, extending a tap root rapidly into the groundwater zone. The
root branches sparingly until it reaches the saturated area. Saltcedar roots
with 3/16” diameter have been known to reach depths of at least 16°. The
roots exploit groundwater by filling the groundwater capillary zone with
rootlets and extending some roots down into the saturated zone (Merkel
1957). This results in a lowering of the groundwater table.

Saltcedar possesses the highest evapotranspiration among the three (3)
species of concern in the project area. A mature tree can evapotranspire
up to 200 gallons of water per day (McGinty 2001). One acre of saltcedar
on the Pecos River of Texas was estimated to use 5-7 acre-ft. of water
every year (Hart 2003). The longer saltcedar occupies an area, the drier
the area becomes. Saltcedar currently dominates 1,092 acres in the project
area.
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Figure 4: Phreatophytic plant communities surrounding Twin Buttes Reservoir



Mesquite

Mesquite is a native plant, but it was historically limited to lowland areas. The
species is now so dense on millions of acres of both uplands and lowlands that it
is often considered to be a noxious plant. It is a facultative* phreatophyte that can
grow to heights of 60 feet and develop trunks three (3) feet in diameter (Sosebee
1987). It is adaptive to both wet and dry conditions once established. If the
canopy is damaged or killed, the tree re-sprouts from the basal bud zone (root
collar) into multi-trunks that are very resistant to control. Mesquite easily
dominates suitable habitat because of its extensive dual root system including
both extensive lateral and deep tap roots. Tap roots are known to penetrate at
least 60 feet into the ground to reach groundwater, while lateral roots fill the
capillary zone above the water table. Reported water losses from individual
mature trees have ranged from 7.9 to 19.8 gallons per day (USACE 2005).
Mesquite currently dominates 4,710 acres in the project area.

Willow Baccharis

Willow baccharis is a native perennial that grows to a height of about 13 feet.
Historically, it was confined to river banks and creek channels. Today, the
species has expanded into the uplands as well. It’s an aggressive invader that can
quickly dominate disturbed sites. It produces many seeds and also spreads
through adventitious buds along lateral roots. It frequently forms a dense, closed
canopy that reduces the amount of sunlight reaching the ground. This results in
nearly bare ground that is subject to erosion. Willow baccharis probably uses
more water than mesquite (Gatewood 1950) and is considered a noxious plant in
many parts of the American southwest. It covers about 1,544 acres in the project
area.

Saltcedar, mesquite, and willow baccharis are able to out-compete more
ecologically appropriate, native species for three primary reasons: (1) they
reproduce more efficiently; (2) they are better adapted to exploit groundwater
resources; and (3) they are highly aggressive. Saltcedar, for example, exudes salt
from its leaves that inhibits the sprouting and growth of native species. Mesquite
spreads an extensive root system that leaves little room for other root systems and
that very efficiently removes moisture from both the soil and groundwater. Dense
willow baccharis communities shade ground cover and prevent competing
growth. These three species have encroached upon healthy riparian communities
and crowded out higher quality habitat. In addition, they significantly reduce the
amount of water available for groundwater recharge and in-stream base flows,
causing degradation to the aquatic ecosystem.

Studies have demonstrated that removal of phreatophytic brush has the potential
to increase both surface water flow and groundwater recharge. This occurs
because of reductions in the capture and evapotranspiration of water by
phreatophytic species (Griffin 1989). A four-year study of the impacts of

* A facultative phreatophyte uses lots of water when it is available, but also thrives in dry
conditions.



mesquite control on the North Concho River near San Angelo showed that the
untreated site had a potential net consumption of about 71 mm (2.8 inches) more
water per year than the treated site (Saleh 2009).

Results from Saleh (2009) indicate there is great potential to increase water yield
in the watershed by eliminating mesquite trees. Rates of evapotranspiration at the
mesquite-treated sites dropped up to 25% during the growing season over the
untreated sites. Mesquite treatment enhanced surface water supplies, recharge of
groundwater aquifers, and spring flows. Mesquite density on the sites averaged
1,830 trees per acre, or slightly more than half of the 3,000 trees per acre at Twin
Buttes. Despite record drought in Tom Green County, groundwater levels in the
North Concho basin continued to climb during the study and numerous previously
dry springs and seeps became active again. Base flows in previously dry or
intermittent tributaries became perennial and base flows on the North Concho
River steadily increased. Comparative analysis of flood flow hydrographs
indicated a shift in the river’s hydrologic behavior toward pre-brush conditions
(UCRA and TIAER 2006). Treated watersheds re-established significant water
yield on an annual basis, while untreated watersheds produced virtually no water
yield during the same period.

Topography

Terrain in the area ranges from alluvial plains with gentle slopes to high hills and
steep bluffs. Much of the area is used for rangeland or agriculture. The nearly
level, alluvial plains were subject to periodic, extensive flooding prior to the
construction of Twin Buttes Dam.

Impacts of Preferred Alternative

Brush removal would temporarily expose local terrain to increased erosion due to
loss of vegetative cover. Natural re-vegetation should steadily reduce potential
erosion once the aggressive phreatophytic species have been reduced or
eliminated. There should be no other impacts to topography.

Impacts of No Action Alternative
The no action (no project) alternative would not impact topography in the project
area.

Soils

Twin Buttes Reservoir is located mostly in flat lands consisting of limestone soils
surrounded by high ground made of sandy loam. There is an isolated area of red
clay between Twin Buttes and Nasworthy Lake. Primary soil types are of the
Angelo, Kimbrough, and Tulia series. Angelo soils are nearly level to gently
sloping soils found on smooth outwash plains. They are well-drained, have slow
surface runoff, are moderately permeable, and are well suited for crop or
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rangeland. Kimbrough soils are gently-sloping to sloping and undulating soils on
outwash plains. They are well-drained, have medium surface run-off, are
moderately permeable, and are mostly used as range and wildlife habitat. Tulia
soils are nearly level to gently sloping soils found on outward plains. They are
well-drained, have medium surface run-off, and are moderate permeable. They
are suitable for crops, rangeland, and wildlife habitat.

Impacts of Preferred Alternative

Brush removal would temporarily expose local soils to increased erosion. Natural
re-vegetation should reduce potential erosion once the aggressive phreatophytic
species have been reduced or eliminated.

Impacts of No Action Alternative
The no action (no project) alternative would not limit or reduce the infestation of
saltcedar, which would result in increasing salinity of the soil.

Land Use

Much of the property around the reservoir is used either as rangeland or cropland.
Common crops include beef cattle, sheep/goats, cotton, dairy, wheat, grain
sorghum, hay, and pecans. San Angelo, a city of approximately 99,178 people
(Podunk 2005) and the San Angelo International Airport lie immediately north of
the reservoir.

Impacts of Preferred Alternative

Phreatophytic plant reduction or removal would re-open a large area surrounding
the reservoir for native plant re-establishment. This would greatly improve the
area for livestock, wildlife, and human use. Land uses such as hunting, fishing,
nature-watching, camping, hiking, picnicking, and others would improve. The
value of land as wildlife habitat would greatly improve.

Impacts of No Action Alternative

The no action (no project) alternative would allow continuing growth and
expansion of phreatophytic plant populations, resulting in continuing negative
impacts to land use.

Air Quality

The USEPA does not maintain any air quality monitoring stations in Tom Green
County. The nearest site is located in Odessa, approximately132 miles north-
northwest. Air quality at Odessa meets or exceeds the primary EPA standard for
air quality, with very few exceptions, and the area is therefore classified as an
attainment area.
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Impacts of Preferred Alternative

Airborne levels of herbicides and/or soil particulates would increase for brief
periods in areas where spraying or plowing occur. Both activities are common in
this primarily agricultural area, so there would be only small, short-term changes
in air quality resulting from the proposed project.

Impacts of No Action Alternative

The no action (no project) alternative would result in decreasing levels of
understory cover (grasses and forbs), due to continuing spread of saltcedar,
mesquite, willow baccharis, and prickly pear cactus. More soils would be
exposed to wind and water erosion, resulting in increased levels of dust and
particulates carried by severe, seasonally frequent winds and storms. Air quality
would gradually be reduced.

Socioeconomic Conditions

Except for San Angelo, Tom Green County is sparsely populated. It encompasses
1,522 square miles and has an approximate population of 99,178 (Podunk 2005).
Twin Buttes Reservoir is located on the southern outskirts of the city, so impacts
of the project would be primarily to urban and nearby agricultural and livestock
areas, especially irrigated acreage. San Angelo is sometimes referred to as “The
agribusiness capital of Texas” (City of San Angelo 2009). The most important
economic sectors outside of agriculture include retail trade, light industry, and
education. San Angelo serves as the regional center for communications, Federal
programs, health care, recreation, retirement, and tourism (USACE 2005).
Estimated median household income in San Angelo during 2008 was $40,867
compared to $50,043 state-wide (City of San Angelo 2009). Since there are so
few residents outside the city, county population figures are provided on ethnicity.
The following ethnic groups are present (percentages in parentheses) (Podunk
2005):

e White non-Hispanic (60.1%)
Hispanic (25.5%)

Black (2.9%)

American Indian (0.3%)
Asian (0.8%)

2 or more races (1.7%)*
Other (8.7%)

Surface water resources are important to the San Angelo community. Twin
Buttes reservoir is the largest of three reservoirs in this semi-arid area that provide
municipal and industrial (M&I) water. The lake also serves for recreation and
flood control. Flooding has periodically devastated the area in the past. Much of
the stored water is used to irrigate 10,000 acres of crop and rangeland
(Reclamation 1994).

12



Impacts of Preferred Alternative

Purchases of fuel, pesticides, equipment services and repairs, and other
incidentals should provide minor, temporary economic benefits to the local
community. In the long-term, agriculture, recreation and sports retailers, M&I
water users, industrial water users, and irrigators should all benefit economically.

Impacts of No Action Alternative

The no action (no project) alternative would not replace noxious, phreatophytic
plant species with more economically beneficial native species. The local
economy would continue to suffer because of negative impacts to surface and
groundwater levels. This would result in negative economic impacts to
agriculture, recreation and sport retailers, M&I users, industrial water users, and
irrigators.

Recreational, Scenic, and Esthetic Resources

Except for areas overgrown with nuisance vegetation, much of the Twin Buttes
shoreline is available for primitive camping, picnicking, fishing, and hunting.
Camping is also available at nearby San Angelo State Park, located near O.C.
Fisher Lake. Native American petroglyphs, prehistoric Permian vertebrate animal
tracks, a small bison herd, a large herd of Texas longhorn cattle, a black-tailed
prairie dog town, and a grave site dating to 1847 are found within the park.

Impacts of Preferred Alternative
Long-term benefits should result to local wildlife, agriculture, and increased water
storage, resulting in improvements to recreational, scenic, and esthetic resources.

Impacts of No Action Alternative

The no action (no project) alternative would result in long-term negative damage
to native wildlife and water storage, resulting in further damage to recreational,
scenic, and esthetic resources.

Cultural Resources

The Twin Buttes area was originally occupied by the Kiowa, Comanche, and
Apache Tribes, among others. These tribes relinquished occupation in the
Medicine Lodge treaties of 1865 and 1867. The Kiowa and Comanche were
given rights to “...hunt on any lands south of the Arkansas River so long as the
buffalo may range thereon in such numbers to justify the chase...” This right was
lost with the disappearance of free-roaming buffalo. No other rights were granted
in these treaties (Reclamation 1994). Based on the absence of identified Indian
properties in the area, Reclamation has determined that the project would have no
effect upon Indian trust assets.

13



The project area contains cultural resources ranging from Paleo-Indian through
historic times. All historical and archeological sites are protected by the
Antiquities Act of 1906, Historic Sites Preservation Act of 1966, and other
applicable Federal and State laws and orders.

Impacts of Preferred Alternative

Under the preferred alternative, helicopter herbicide spraying would have no
effect on historic properties. Once helicopter spraying is completed, some smaller
areas would likely be treated by plowing. Plowing could impact archeological
sites located in the area of concern. All Federal land at the reservoir has been
surveyed for cultural resources, and Reclamation maintains a list of cultural sites
that need to be protected. Should there be any potential to disturb known areas of
concern, all possible efforts would be taken to avoid damaging the cultural sites.
Once all proposed plowing areas are identified and mapped, a separate
consultation with the Texas State Historic Preservation Officer (SHPO) would be
required to determine potential adverse effects and, if necessary, plan mitigation.
Mitigation must be completed before any ground disturbing activity would be
allowed.

Impacts of No Action Alternative
The no action (no project) alternative would not impact any cultural resources.

Surface Water

In 1964 (prior to extensive siltation above the dam,) Twin Buttes Reservoir stored
about 186,203 acre-feet of water at an elevation of 1,940 feet (top of the
conservation pool.) Water covered about 9,079 acres at this elevation
(Reclamation 2010). The highest reservoir elevation reached was 1942.2 feet,
about 2.2 feet up into the flood pool, in May 1975 (Reclamation 2010a). An
estimated 184,600 acre-feet of water were in storage at the time, covering about
9,414 acres. In recent years, long-term drought and impacts from the invasion of
phreatophytic vegetation have kept storage levels below normal. During the first
10 months of 2009 (the most recent data available), surface elevations ranged
from 1925.39 feet to 1926.12 feet, or from 13.88 to 14.61 feet below maximum
conservation pool level. Recorded local precipitation levels during this 10-month
period totaled 17.02 inches, which was near normal (Reclamation 2010a).

Most surface water in the drainage basin comes from local run-off and springs.
Three streams feed Twin Buttes Reservoir — the Middle and South Concho rivers
and Spring Creek. Flows in the Middle and South Concho rivers are erratic, with
frequent periods of low or no flow (Reclamation 1994). The South Concho River
at Christoval (the nearest USGS flow gauge to the reservoir, about 10 miles
upstream) averaged 27,030 cubic feet per second (ft*/sec) from 1930 through
2009. Flow in the Middle Concho near Tankersley (about a mile upstream from
the reservoir) averaged 11,354 ft*/sec from 1930 through 1961 when sampling
apparently stopped at this site (USGS 2010). Spring Creek flows averaged about
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11,172 ft*/sec at Tankersley from 2002 through 2009. Generally impervious soils
result in rapid run-off and high flood peaks in all three streams. For example, the
South Concho peaked at 111,000 cfs in 1936 (Reclamation 1994), causing
widespread flooding.

Impacts of Preferred Alternative

Based on previous studies in the area, brush removal may result in higher
groundwater levels, and some formerly dry springs and seeps surrounding Twin
Buttes Reservoir may become active again. Base flows in previously dry or
intermittent tributaries may become perennial, and base flows in Spring Creek and
the South and Middle Concho Rivers could steadily increase. Hydrologic
conditions in all three streams could improve to near pre-brush conditions, as they
did on the North Concho River between 2000 and 2004 when phreatophytic
vegetation was removed (UCRA and TIAER 2006). Based on these results, water
yield from Twin Buttes Reservoir may improve on an annual basis.

Impacts of No Action Alternative
The no action (no project) alternative would result in continued degradation of
surface water quantity in the reservoir, contributing streams, and springs.

Groundwater

Local groundwater tables are typically within a few feet of the ground surface
(USACE 2005). Groundwater normally discharges to the reservoir and local
streams by seepage or springs where the water table is near the land surface
(Ashworth 1995). Texas Park and Wildlife (TPWD) staff working in the area
surrounding O.C. Fisher Lake reported that many of the springs had either
stopped flowing or progressively reduced their flow prior to 2005, even though
local aquifers are described as under partial artesian pressure (USACE 2005).

Impacts of Preferred Alternative

Some previously dry springs and seeps surrounding Twin Buttes Reservoir and
local streams may again become active as groundwater levels rise. More
groundwater may become available for irrigation, M&I water, and lake recharge.
This may benefit water quality and would benefit local native species, aquatic,
riparian, and terrestrial ecosystems, and human communities.

Impacts of No Action Alternative

The no action (no project) alternative may result in continued degradation of
ground water quantity in the area. Groundwater recharge of local streams and
Twin Buttes Reservoir may continue to decrease.

Water Quality

Since there are no major pollution sources to the South or Middle Concho rivers
upstream, water quality in Twin Buttes Reservoir is generally good. Water
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quality in Spring Creek tends to be only fair due to high turbidity (a measure of
total suspended solids or TSS), total dissolved solids (TDS), and hardness levels.
The Texas Commission on Environmental Quality (TCEQ) stated that all water
quality parameters met required standards (TCEQ 2008). The reservoir is not on
the Texas 303(d) list of waterbodies that fail to meet standards, but invasive plant
monocultures® have resulted in bare, open spaces between plants that increase
run-off and erosion. Sediments carried into the lake remain suspended for a time
before dropping to the bottom, impacting native species first in the water column
and then in the sediment. Twin Bulttes is a shallow reservoir (maximum depth of
42 feet at full conservation pool level.) Thus, sediments can easily be re-
suspended during storm events. High turbidity/TSS can cause gill abrasion or fin
rot and blanket fish spawning and feeding areas. It can also eliminate sensitive
food organisms and reduce sunlight penetration to aquatic plants, thereby
impeding photosynthesis. Suspended particles also provide increased surface area
for transport of pesticides, heavy metals, and other toxic compounds.

Impacts of Preferred Alternative

Care would be taken to prevent runoff or herbicide overspray impacts to the
reservoir during the project. Completion of the proposed project could help
protect reservoir water quality in the long-term by recharging streams and the lake
with high quality groundwater and returning runoff characteristics to pre-brush
conditions.

Impacts of No Action Alternative

The no action (no project) alternative could result in continued degradation of
water quality in the area caused by lowering water tables and increasing turbidity
caused by watershed runoff.

®> Monocultures are populations of a single plant or animal species. They are often composed of
aggressive invasive species, which out-compete and replace typically diverse native communities.
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Figure 5: Former wetland below Twin Buttes Dam (in background) now dry and
overgrown with mesquite, saltcedar, and willow baccharis

Wetland Resources

Wetland areas were mapped between Twin Buttes Dam and Lake Nasworthy in
1994 (Reclamation 1994). Wetlands were identified based on similar species and
function. They included Forested, Emergent, and Open Water wetlands according
to accepted classification guidelines (Cowardin 1979). Forested wetlands include
those area with woody plant species at least 20-feet tall that can survive in
saturated soil during the growing season. Emergent wetlands include those with
erect, root hydrophytes (excluding moss and lichen) present during most of the
growing season. They are usually dominated by perennials like cattail (Typha
spp.), bulrush (Scirpus spp.), rushes (Juncus spp.) and spike rushes (Eleocharis
spp.) Vegetation in open water wetlands is not emergent.

Based on a survey in 1994, about 35.2 acres of wetlands once existed below Twin
Buttes Dam along the South Concho River. This included 2.4 acres of forested
wetlands, 7.0 acres of emergent wetlands, and 25.8 acres of open water wetlands.
Another 26.1 acres of wetlands existed along Spring Creek, including 12.1 acres
of forested wetlands, 11.7 acres of emergent wetlands, and 2.3 acres of open
water wetlands. Since 1994, reductions in flow from the Twin Buttes spillway,
installation of seepage controls, and prolonged drought have eliminated all
wetlands below the dam (see Figure 4.) As a result, all known, former wetlands
have disappeared.

Impacts of Preferred Alternative
The preferred alternative would not impact existing wetlands, as there are none in
the project area.

Impacts of No Action Alternative
The no action (no project) alternative would not result in any changes to wetland
conditions.

Fish and Wildlife

Fish species found in Twin Buttes Reservoir include largemouth and smallmouth
bass (Micropterus spp.), walleye (Stizostedion vitreum), crappie (Pomoxis spp.),
several species of sunfish (Lepomis spp.), blue, bullhead, and channel catfish
(Ictalurus spp.), carp (Cyprinus carpio), and freshwater drum (Aplodinotus
grunniens.) Several of these species are stocked for recreational fishing.

The area surrounding the reservoir supports populations of white-tailed deer
(Odocoileus virginianus), raccoon (Procyon lotor), opossum (Didelphis
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marsupialis), armadillo (Dasypus novemcinctus) rats and mice (Family
Heteromyidae), rabbits (Sylvilagus spp.), nutria (Myocastor coypus), squirrel
(Sciurus spp.), and fox (Vulpes spp.). The nutria is a non-native, invasive species.
Birds include wild turkey (Meleagris gallopavo), mourning dove (Zenaidura
macroura), and great blue heron (Ardea herodias), as well as various
woodpeckers, hawks, owls, vultures, waterfowl, and songbirds. Snakes, lizards,
and frogs are also abundant.

The reservoir and surrounding areas originally provided excellent habitat for
birds, including waterfowl, shorebirds, neo-tropical passerines, and other
migratory birds. The significance of conserving, improving, and restoring habitat
for migratory birds has been well established by Federal policy and legislature
including the Fish and Wildlife Conservation Act, Migratory Bird Treaty Act, and
Executive Order 13186 (to name a few).

Impacts of Preferred Alternative

Removing invasive brush monocultures from within and around Twin Buttes
Reservoir could result in temporary displacement of some wildlife species;
however, it would allow re-vegetation by native species and create more complex,
heterogeneous habitat. This would result in beneficial long-term impacts on
aquatic and terrestrial fish and wildlife, including migratory birds.

Impacts of No Action Alternative
The no action (no project) alternative would result in increasing degradation of
both aquatic and terrestrial fish and wildlife habitat.

Vegetation

Semi-arid central Tom Green County is located in an ecological transition zone
between the Rolling Plains and Edwards Plateau physiographic regions. Regional
soils are typically calcareous, silty loams that support upland vegetative species
including mesquite (Prosopis spp.), needlegrass (Stipa spp.), buffalograss
(Buchloe dactyloides), grama grass (Bouteloua spp.), etc. (Reclamation 1994).
Land surrounding the reservoir is dominated by a mesquite-grassland association,
with scattered oak (Quercus spp.), cedar (Juniperus spp.), acacia (Acacia spp.),
and other brush. Bulrushes (Scirpus spp.) dot the fluctuating reservoir shoreline;
but recently, saltcedar (Tamarix spp.), mesquite, willow baccharis (Baccharis
salicina) and other invading species have replaced native vegetation in many
areas surrounding local streams and the reservoir.

Impacts of Preferred Alternative

The proposed project would reduce or eliminate dense populations of invasive
phreatophytic vegetation, making room for re-vegetation by native species. This
would result in improved aquatic and terrestrial habitat.
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Impacts of No Action Alternative

The no action (no project) alternative would result in increasing degradation of
native vegetation and greater destructive impacts from rapidly-spreading
nuisance, invasive species.

Transitional Habitat

Transitional habitat extends from the riparian zones (or shoreline where there is
no riparian zone,) outward to the edge of the project area. Historically, these
lands were either submerged within the reservoir or covered predominantly by
prairie grasses with interspersed mesquite and oak in uplands and along ridges.
Fire suppression, overgrazing, and prolonged drought contributed to proliferation
of mesquite woodlands, willow baccharis, and saltcedar (USACE 2005). Much of
the area has been invaded to the point where community composition can be
referred to as primarily brushy. Prickly pear cactus (Opuntia spp.) is a common
understory plant, especially in areas dominated by mesquite. Prickly pear, when
present in dense patches, provides poor wildlife habitat. Many forbs and legumes
as well as over 140 species of wildflowers exist in the area, but continue to
decrease in abundance as invasive plants take over.

Impacts of Preferred Alternative

The proposed project would reduce or eliminate dense populations of invasive
phreatophytic vegetation in the transition zone, making room for re-vegetation by
more beneficial and less-destructive native species.

Impacts of No Action Alternative

The no action (no project) alternative would result in increasing degradation of
native vegetation and greater destructive impacts from rapidly-spreading
nuisance, invasive species.

Threatened and Endangered Species (T&E)

The U.S. Fish and Wildlife Service (USFWS) lists three (3) threatened and three
(3) endangered species known to occur in Tom Green County (USFWS 2010).

Threatened
e Bald eagle (Sonoran desert population of Haliaeetus leucocephalus),
e American black bear (Ursus americanus)
e Concho Water snake (Nerodia paucimaculata.)
Endangered
o Black-capped vireo (Vireo atricapilla)
e Interior least tern (Sterna antillarum)
e Northern aplomado falcon (Falco femoralis septentrionalis.)
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The USFWS also lists the Mexican gray wolf (Canus lupus baileyi) as an
experimental, non-essential population. It was re-introduced in Arizona and may
be found in Arizona, New Mexico, and west Texas.

TPWD reports nine (9) State-listed threatened and five (5) endangered species
found or possibly found in Tom Green County (TPWD 2010), including:

Threatened

e Common black-hawk, Buteogallus anthracinus
Peregrine falcon, Falco peregrinus
American peregrine falcon, Falco peregrinus anatum
Bald eagle, Haliaeetus leucocephalus
Texas fatmucket mussel, Lampsilis bracteata
False spike mussel, Quadrula mitchelli
Texas pimpleback mussel, Quadrula petrina
Texas fawnsfoot mussel, Truncilla macrodon

e Texas horned lizard, Phrynosoma comutum
Endangered

e Whooping crane, Grus americana
Interior least tern, Sterna antillarum athalassos
Black-capped vireo, Vireo atricapilla,
Gray wolf, Canis lupus
Red wolf, Canis rufus

A brief summary of life cycle information for all Federal and State-listed species
follows.

Bald eagle — This large raptor is found primarily near rivers and large lakes. It
nests in tall trees or on cliffs near water. It roosts communally, especially in
winter and hunts live prey, scavenges, and pirates foot from other birds, including
eagles.

American black bear — This bear is highly adaptable, living in habitats ranging
from arid scrub to southern swamps and dense forests. Its diet is mostly
vegetarian, but is augmented with insects, small mammals and fish. Young are
born in the mid-winter. Only the isolated Louisiana, Texas, and Mississippi
populations are listed as threatened by the USFWS.

Concho water snake — The Concho water snake is found in the Concho and
Colorado rivers in only 10 west-central Texas counties. It grows to less than 3
feet in length. They are active from March through October, but hibernate during
the winter. The diet consists primarily of small fish. Baby snakes hatch from
July through September. Concho water snakes prefer free-flowing streams over
rocks and shallow riffles, but can survive in lakes with suitable shoreline habitat.
Habitat loss has been the principle reason for the snakes’ decline.
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Black-capped vireo — This migrant inhabits mid-successional areas where the
dominant species are oaks, sumacs, persimmon, and other broad-leafed shrubs.
oak-juniper woodlands with a distinctive patchy, two-layered aspect (a shrub and
tree layer with open, grassy spaces); requires foliage reaching to ground-level for
nesting cover; returns to same territory or nearby each year; feeds on insects in
deciduous and broad-leaved shrubs and trees (primarily oaks.) It is unlikely that
this species would utilize the project area (USFWS 2004).

Interior least tern — This bird breeds in the interior United States along large rivers
during the summer. It prefers unvegetated sand or gravel bars within wide river
channels, along salt flats, or on artificial habitats such as sand pits. The interior
least tern feeds primarily on small fish, but also eats crustaceans, insects,
mollusks, and worms. They are considered transients and occasional summer
breeders in Texas.

Northern aplomado falcon — Aplomado falcons require open grasslands or
savannah with scattered trees or shrubs. It is at its northern limits in Texas. They
are fast fliers and work in pairs, often chasing prey as they flee into dense grass.
They do not make their own nests, but use those of other birds. They eat mostly
birds and insects. Severe overgrazing and brush encroachment have sometimes
been blamed for the species’ decline, but recent studies suggest other possible
reasons. One theory suggests that the decline of black-tailed prairie dogs, which
are one of the bird’s favorite prey, partially led to the decline of aplomado
falcons.

Common black hawk — This hawk prefers cottonwood-lined rivers and streams. It
often perches over water and feeds mostly on frogs, small fish, and crayfish. The
species is vulnerable to disturbance near its nesting sites in the spring.

Peregrine falcon — Native to both North and South America, the peregrine falcon
IS an uncommon transient and occasional resident in Texas. They live in a variety
of habitats and nest in cliffs, trees or tall buildings. They prey on birds, small
mammals, lizards, fishes, and insects. Peregrine falcons nest in May or June.

American peregrine falcon — This subspecies of peregrine falcon is a resident of
the Trans-Pecos region, including the Chisos, Davis, and Guadalupe mountain
ranges.

Texas Fatmucket — This mussel historically occurred throughout the Colorado and
Guadalupe basins of central Texas. Only four (4) isolated populations remain and
they are at risk from scouring floods, dewatering, and poor land management
practices.

False spike — The only live false spikes found in Texas were in the San Marcos
River. All other specimens collected were either sub-fossil or fossil.
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Texas pimpleback — The Texas pimpleback mussel is confined to the Colorado
and Guadalupe drainages. The only confirmed remaining population is in the
Concho River (well downstream from Twin Buttes Reservoir), where the
population has been badly reduced by dewatering.

Texas fawnsfoot — This species of mussel historically inhabited the Colorado and
Brazos drainages of central Texas. A recently discovered population in the
Navasota River is the only known surviving population.

Texas horned lizard — Also known as the horny toad, this species can be found in
arid and semi-arid habitats in open areas with sparse plant cover. The species
digs for nesting, hibernation, and insulation purposes. The species is commonly
found in loose sand or loamy soils.

Whooping crane — The whooping crane is North America’s tallest bird. A small,
self-sustaining population breeds and nests at Wood Buffalo National Park in
Canada and over-winters at Aransas National Wildlife Refuge on the Texas gulf
coast. They migrate through the Great Plains in spring and fall using rivers, lakes,
and other water bodies for feeding and resting. The species’ diet consists of
insects, frogs, rodents, small birds, berries, plant tubers, crayfish, and waste grains
from harvested cropland. They typically roost in riverine habitat on isolated
sandbars and in large, palustrine wetlands (dominated by trees, shrubs, and
emergent plants.)

Gray wolf — Mexican gray wolves prefer to eat large, hoofed animals like deer
and elk. They also occasionally consume javelinas, rabbits, ground squirrels,
mice, and other smaller mammals. The species once ranged from central Mexico
to southwestern Texas, southern New Mexico and southeastern Arizona. It was
re-introduced to Arizona in 1998 by the USFWS, but may wander as far east as
Texas. Mexican wolves are social animals, hunting in packs. They prefer
mountain forests, grasslands, and shrub lands. Mating season ranges from mid-
February through mid-March.

Red wolf — Red wolves are slightly smaller than gray wolves and eat rabbits, deer,
raccoons, and rodents. They also live and hunt in packs. Most of the species was
wiped out by predator programs by the 1930s, leaving only two isolated
populations, one in the Ozarks and the other in Texas.

Impacts of Preferred Alternative

The proposed project would not affect any Federally threatened or endangered
species. The bald eagle sometimes migrates through the area, foraging in Twin
Buttes Reservoir and roosting in taller riparian trees along local streams, but its
presence is intermittent and would not be impacted by the proposed project. The
black-capped vireo is very habitat-selective, preferring shrub and tree layers with
scattered oak and open, grassy spaces. The peregrine falcon may occasionally
migrate through the area, feeding on waterfowl that utilize the reservoir, but
again, it is unlikely that this species would be found in the project area. The only
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State-listed species listed as a probable area resident is the Texas horned lizard,
but it prefers arid uplands for habitat, rather than the low areas immediately
surrounding the reservoir. Overall, the proposed project should have long-term
beneficial impacts on endangered and threatened species by replacing low-quality
invasive vegetative monocultures with more complex, heterogenous habitat which
is more suitable for use by wildlife. .

Impacts of No Action Alternative

The no action (no project) alternative would not benefit threatened or endangered
species. The continued spread of nuisance invasive species would ensure that
these species could not use the local habitat.

Critical Habitat
The USFWS has not designated any critical habitat in the proposed project area.

Impacts of Preferred Alternative
The preferred alternative would not impact any critical habitat.

Impacts of No Action Alternative
The no action (no project) alternative would not impact any critical habitat.

Climate Change

The climate in Tom Green County is semi-arid, with an annual average
temperature of 64.9° F. Temperatures can range from below freezing in the
winter to over 100° F in the summer. Lowest temperatures occur in January,
when the average low is 30.6° and the average high is 56.8°. Highest
temperatures occur in July with an average high of 92.7°. The area averages
271 days of sunshine and 21.2 inches of rain per year. Recent rainfall totals
are significantly less, as Tom Green County is currently experiencing a long
period of drought (City of San Angelo 2009).

Climate change must be considered when U.S. Department of Interior (USDOI)
agencies or bureaus engage in actions affecting potential utilization of resources
that require environmental review (USDOI Secretarial Order 3226). Council on
Environmental Quality (CEQ) draft guidance requires Federal agencies to
determine whether and to what extent their actions affect the climate, and the
extent to which changing climate affects their actions.

Impacts of Preferred Alternative

Extended drought is contributing to lower or less frequent flows in tributaries
feeding Twin Buttes Reservoir. Lower rainfall leads to lower water levels in the
streams, reservoir and groundwater. Phreatophytic vegetation exasperates these
conditions. Climate scientists generally agree that climate change will result in
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longer periods of drought, more variable and sporadic precipitation, fewer but
more damaging floods, and increasingly violent weather conditions. Projected
conditions would ultimately result in even lower average flows in surface streams,
reduced water storage in reservoirs, and reduced groundwater recharge. Reducing
or eliminating (killing) phreatophytic species like saltcedar, mesquite, and willow
baccharis would temporarily contribute minor amounts of additional carbon
dioxide (CO;) and other greenhouse gases to the atmosphere as dead plants
oxidize (rot). Living plants already contribute CO, to the atmosphere during daily
photosynthesis and metabolism (formation of sugar using CO,, water and
sunlight.) As native species replace the dead invasives, additional CO, would be
generated that would replace amounts lost to destruction of the phreatophytes.
Any resulting change in the amount of CO, generated would be insignificant.

Impacts of No Action Alternative
The no action (no project) alternative would not impact potential climate change.

Cumulative Impacts

NEPA and the Endangered Species Act (ESA) both require the consideration of
cumulative effects. NEPA requires that cumulative effects analysis consider the
incremental impact of the proposed action, when added to other past, present, and
reasonably foreseeable future actions. The ESA considers Federal actions to have
already been accounted for and requires the analysis of non-Federal actions only.

Impacts of Preferred Alternative
There are no known cumulative impacts associated with the preferred alternative.
No mitigation would be necessary.

Impacts of No Action Alternative
The no action (no project) alternative would not impact potential climate change.

Environmental Justice

Evaluating environmental justice requires an understanding of where project
impacts occur and where potentially affected groups are located. Race and
ethnicity in Tom Green County (Podunk 2005) is predominantly white, non-
Hispanic (approximately 60%). The remaining approximate populations include
black or African American (3%); American Indian or Alaska native (2.9%); Asian
(0.8%); Hispanic or Latino (26.0%); two or more races (1.6%); and others.
Impacts of the proposed project would not affect any one population over any
other. No Indian Trust Assets would be affected.

Impacts of Preferred Alternative

There are no known Environmental Justice impacts associated with the preferred
alternative.
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Impacts of No Action Alternative
The no action (no project) alternative would not impact Environmental Justice.

Human Health, Safety, and Security

The mixing and handling of all herbicides would be monitored to ensure that
chemical label safety recommendations and restrictions are followed. All Federal
and State crop-dusting regulations would also be followed. No aerial dusting
would occur when wind speeds exceed 10 mile per hour or when wind direction is
toward any proximally located persons or non-target species. These protective
measures serve as quality control for treatment effectiveness determinations.

Care would be taken to spray near areas used by the public only when visitation is
not expected. Signs would be used to warn the public away from any newly
sprayed areas. Only experienced helicopter and ground equipment operators
would be allowed to operate herbicide application or mechanical removal
equipment and all recommended safety gear would be worn.

Impacts of Preferred Alternative
There only minor safety and security impacts expected with the preferred
alternative.

Impacts of No Action Alternative
The no action (no project) alternative would not impact human health, safety, and
security.

List of Environmental Commitments

e Only herbicides approved by the USEPA would be used.

e All chemicals would be applied only by licensed or State-certified
applicators and in compliance with all chemical labels and instructions.

e Helicopters, on the other hand, deliver smaller droplets over compact
areas, resulting in little drift and better coverage of target species

e To minimize drift, no herbicides would be applied from the air if winds
exceed 10 mph or where possible drift could result in contamination to
nearby residences, persons, or threatened or endangered species.

e Plowing would be used only in areas where plant size and density allow it,
especially in areas where cotton fields are located adjacent to the treatment
area or where human exposure to herbicides, if applied, cannot be
prevented.

e Best Management Practices (BMPs) would be used to prevent offsite
contamination by herbicides.

e Any required permit(s) would be obtained before the project begins.
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e All possible efforts would be taken to avoid damaging cultural sites. Once
all proposed plowing areas are identified and mapped, a separate
consultation with the Texas State Historic Preservation Officer (SHPO)
would be required to determine potential adverse effects and, if necessary,
plan mitigation. Mitigation must be completed before any ground
disturbing activity would be allowed.

e Care would be taken to prevent runoff or herbicide overspray impacts to
the reservoir.

e Care would be taken to spray near areas used by the public only when
visitation is not expected. Signs would be used to warn the public away
from any newly sprayed areas.

Compliance with Environmental
Statutes

Clean Water Act (CWA, Section 404)

Section 404 of the CWA is administered by the USACE, with oversight from the
USEPA. Section 404 regulates the placement of dredged or fill materials into
water bodies, including wetlands. A permit would be required for any action that
caused more than minimal adverse impact to regulated waters. The proposed
action would not impact waters of the U.S., including wetlands.

Endangered Species Act (ESA)

ESA requires consultation with the USFWS for actions that may affect Federally-
listed threatened or endangered plant, fish, or wildlife species. Reclamation has
determined that the proposed project would not affect any threatened or
endangered species.

Farmland Protection Policy Act (FPPA)

The U.S. Natural Resources Conservation Service (NRCS) enforces this Act. The
lead Federal agency (Reclamation) is required to consult with NRCS, if prime or
unique farmlands are going to be impacted. No farmlands would be negatively
impacted by the project.
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Fish and Wildlife Coordination Act (FWCA)

FWCA, as amended, requires Federal agencies to consider the effects on fish and
wildlife of any project that involves modification of a water body and to consult
with the USFWS on those activities in order to mitigate potential impacts. The
proposed project would not modify a water body, so consultation with the
USFWS on impacts to fish and wildlife resources is not necessary.

Migratory Bird Treaty Act (MBTA)

The MBTA makes it illegal for people or actions to "take" migratory birds, their
eggs, feathers or nests. Take is defined in the MBTA to include by any means or
in any manner, any attempt at hunting, pursuing, wounding, killing, possessing or
transporting any migratory bird, nest, egg, or part thereof. The proposed project
would restore native habitat in the project area and result in beneficial impacts to
migratory birds.

National Historic Preservation Act (NHPA, Section 106)

NHPA establishes the protection of historic properties as national policy. It
requires cooperation with states, tribes, local governments, and the general public.
Historic properties are those buildings, structures, sites, objects, and districts, or
properties of traditional religious and cultural importance to Native Americans, or
determined to be eligible for inclusion in the National Register of Historic Places
(NRHP). Should any cultural resources be discovered during the project, historic
or cultural resources would be completed before any ground disturbing acitivites
are undertaken. Proper mitigation would be negotiated with the State Historic
Preservation Officer.

Consultation and Coordination

Public Involvement

NEPA requires Federal agencies to involve the public when taking actions such as
construction, funding, or permitting. Public involvement provides an opportunity
for interested individuals, officials, and organizations to participate in the NEPA
process. The final EA/FONSI prepared by the USACE in 2005, which was
adopted by Reclamation as part of this EA, included extensive agency
coordination and collaboration as part of its restoration plan of O.C. Fisher
Reservoir. Agencies consulted by the USACE included the UCRA, TPWD,
USFWS, Environmental Protection Agency, Texas Agricultural Extension
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Service, Natural Resource Conservation Service, Texas State Soil and Water
Conservation Board, and Angelo State University.

Reclamation and UCRA participated in the production of this draft EA. The draft
EA will be made available for public review and comment for 10 calendar days,
and it will be distributed to organizations and individuals for additional review if
requested. A press release to the public will be made prior to beginning the
project.
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PURPOSE AND BACKGROUND

The mnpese ot this docwment is o cdeseribe an indegrated Pest banagoment Pl (PR far the
Tty Buttes Restoiation Project, The profeer is wabed on lands canaged by tae Borean of
Reclamalion OB labisena- Tesas Aea O8ee (OTADY desipnated pethe San Angelo Froject.

The Uoited States Depotment of Apriculore’s Anteaal and Plant Dealth [nspeotion Seevies
CAPTITRY eslimates el creer the past 200 vears saveral thovsand foreigr plant amd animal species
v beoome cstgllished inthe Thiited States. Aboul one inseven beceme vasive, leading to
prklens dat cost the country more than $138 Willion esch year, Blany ol ivesive speoics
clearly impait Bolagion] diversly by caasing pepulation declines, spesiey exbinslons, <hills i
arcdarcr-prey dynamics, shifis in species piches, changes i habilar, and ecustions 10 ceosystem
complexity {AILLS 200G

Vs IPM plen ws develapss] o prosdde poidieee te teelaicues vsed e eontrel brash spesies on
Roechumdian's San Aagcte Projeer, Texes reserved lands, This plan iz erperally aml spadally
specific b e Twin Bulles Kestoration Project and will somwin in effest uail completion or
rerrmination al the poject

Taie MM bomrows signifizantly from siudics conducted by fhe United States Aamy Cop ol
Eagineers {USACE] lor i currectly on-godng GO0, Figher Loke Feesystem Testeralion Proges
wrl from the Buresy of Reelometion™s Dkotos Aces Oce Tnteprated Fesl Manspemen: Plan,
O, Fisher Lake e Jacaszd lesa than lon miles from Tl Bulbes Beservoir acdd the o are
commparable T oall perlinent aspecls, e olimate, fopogrmphy. sails, o e, acgualic wildlile,
terrestrial resnurces, plant speeies, threatencd s endangeed spacies, ate, This TPM deais only
with e corieal of three species of plants, fe moesguile, willow baccharis, and salieedar, which
b heen fdendifed ws problenmtic o5 Reclamnetion lands.

PROJECT LANDS

Thiz LM will eover Koectamation £FLACH resorved and Tee lite lands located ot Beclanafion’s
San Anpela Praject, Tesas, This 108 docs nol cover wansloresd sooks wodfor losds 1o ather
“rderal apeneis,

The Son Anpels Project is i the irarediata viainity ol the City of Ban Angelo i swesi-ceniial
Cexas, Bummm of Roelmmbon develomient pzovided for the consiroetion of Tein Boies 1
atel Reservair, o hepdworks b Naswerthe Hesereodr, aod o Seipation and distibotien syszem o
gerve o praject aven of sbonur 13000 azres, The projeet provides far U inlegraied aperation of
Iwin Hudres Hesemvdr wity the exisling MNaswodhy feservoir toomeet the wumicipal waler
pequizermerts af Sar Anecie; and permils indeation ol the project lands aad peevides oo
proeciivi, secrealion, umd (b sl wildlite beoefirs.

Fauifity Deveriplions
Ty Phulles D is 2 | 3eb-Tool-5ipl moned eaabdill stracine with a ereat widdh ol 3 et and a

arest Jenats ol over B seles, The embankimend caotaine 20400550 culie wards of mateizl An
equaliziap chasnel with a barram width o 290 feel wos exvevaled etwaan e Sootin Cencie
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Fiver wd Soving Creek deivase accas, The ovtlet weigs toe i dam, located near the lel
abment. inelwle o appenack ehascel froe e Middle Conche Gver, Lo spelbsay stragium,
o the lerl sbmimenl s an noeontratled opes wete 200 feel in wadil A conesete chnie section,
320 Fzet lomg, exlereds from the crest oo sading sasi Weier fom e s15 g baesins of e
apallwary el culiet woechs dischaspes e o commen chaooe],

Twwin Botta: Wecervoir bas oo conseevarion sleaaps of 177 300 aere-teet wilh o flood sapacily of
G0 AR sere-Toel

Hewhwarky and Main Cangl

The Wlin Cunsl headhworks was oomstruetsd on e eastearn edpe of Lelee Masworthy, The
eadwaorks consist of o semicironlar intake strocors eenlainimg len 45-Tond by 35-To imlake
pperiips witl [el sereecs l2ading iole a 5ofoot by o-foot concrets comdnit, ard an ool
teamsilion cimmeeting o the concrele-lined Main Canal Flovws o cottoiled by a §-oor-ss s
mer-driven slide gate recamied ar the upasrream end ol the condul

The 158-mile-lang blain Canal has an inilial capecity o 103 culie et por secaucl. Fhe canal
tolows mn caserly and northeasterhy diveetion to the progect lmds ceso ol Son Angelo, A 39mile
svelem el conczete-lined lacrala completss the distrbation of wripation walor.

Clonstrielive

Crmsteug oo ol Twin Buites Do wes Begon i 1960 and completzd o 1963, Cengtrnetion ar
the Betary Canal and Taderals wis dome oo e osame Dme; 2l faciibies weee conploed o [965,
Foblowing completion of constructian, smvere diovghe sosditions arevailed a0 the Taan Sdes
T wealershed omtil Al thioueh Aokt D971, wlhen above noocal aing Woks the arougin
anal brewghe sbstactial nlew e Twin Bulles Beservidr, Shalies of seepage dowm cesulbed i o
pilot eeouting contact which wae awarded wm June G and completed in Teweh 1577
Subecaent o the arvatne, o Fweadaton cole 5wl was msalled Gracel s Jage seeticn of the
upatresEm e of the dum, aetween (990 and 19495,

It the decades simee e cansruction of Twin [Buttes Kesersvoir, e lanos cwied by e Borea
of Moolamation (herealter refomred to ms Roclormotion) Sove becorme heavily indested with the
iowazive brush specics ssloedsr, wilew bacehars and mesgquite. Rocl resemeh oxisti tht
areste 10 The prolifie prosvth cod high watze consumption of these brosk apecies, Beel al hoess
sperics 18 wrpeied [ ireadimend

The ollowing is mostly fom the LSACE Datgiled Frogest Bepore ard Integrated Boviommenal
Avmessment lor e €00 Faler Lube Boosvetand Restosation Mojest, Acreige anoeunts bave
fraen el to vefleet che comdiGons o Pwin Thilles Reseevin,

3
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MANAGEMERT AREAS

s
The Gllowing s of pasticolar inleres) gl are specilic o the iplomontatien of this pos
management plan. ’

Adpuativ Lacusirine and Riverine Habilat

Thusu wneay eelade waters lowing iein the seservons, the reservois el and oulllews cebeased
focan the peseveir, Lacustiine acd verioe ave terms dofinec i Classifiontion of Wetands wnd
[remeprevuter TIahilals ol the Teited Stdes (Cowarting el al) The ares oclocks the satar saves]
arcas af the Twin Pttes Beacveirr North Pool and Soeth Pacl, e equalizaton chaneet, he
otk Concho Biver and Bpiog Cresk These walers povids babitat for Gsh 2nd sther aguato
vreamigms and provide o feshwaler soorce Goe wildlife, livesloch, ceipalcnh, rasrestion,
rranmietnns waler supplics and elher Jovndiremm cses,

Aguatic Riverine Interortient Tlalyitat

Acuatic Riverine intermiticel habvmal contmns sueface water oaly on 2 seasonald or tempozary
bagiz. {lwesc wroject spogific atcaa inelude the MMiddle Concho River, Durks Creel 0nd Gevernl
sondl), urnamed tributories | oe habimal remains dry mest of te vear and iy holds surfue
wnter Tor relalively briel pericds, Vegetotion in thiz hobitat conzists arostly ol witlos Succhariy
et salieciiar wilh une rsg e

Riparinn Yoo band Hulitat
Ripszrisn woemsHand habital iy foood whone the dvers and ereebs within e siedy ocea wlee
percnnial swrace warer i3 qistovina’ly foond, 13 exisis mainly mos cortidor on sider side ol e
chevets and inosome vases up e diloiades, Solicedar, willow bacchocis, szd wmesquite are all
prukenl in these Ribirat wreas,

Wransitional and Hangeland abita
Those aress comprise & lamge portion of e progect ©mds. They are dominaled by mesguile
sarping o size from a Sew inches o dlameter and Dushy 1o laree matoee ey

Recreation Areas

T hese atcas conaist wosily of arcas where anmt raneps gned comping faciilies oo locided, There
are also Lwided o other shameioe socess poicts. hess arsas reguine addicional cars s fiming o
weinic] irctdesnl herbierde expewsicne o the ouhhic, especially chibdren.

TARGIETED PES'TS
Fhamts (s TEM deals only with specific phirentophyiic ptant species)

Impact of Phrestoplytic Plond Species

[ invrsive narsrs, niph evapabanspisation rate. very eof foient mueans of repnoduction, and
abiilily do Beiier explodl groundsaies sesoteces han oihcr, e ssorieally aed zeclegically
prisie spocies, sllows thess ploestophytic species W eaplois the bisioncd vegetalive
copnunaty. Tl peolifesatios of these heavy waler nilvang species ans tesullal v
cncnelonen s willin the vipaeian wone awed lad woinsrased competition and Guther Jecreases n
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Yt
sodl mdstune williin the giparan coauonily Censequenthy, oy o '1:|'u|l'.~'. il
grnsses are e oneer conmmenl el f'ﬂ.‘-_‘uluiuL ilb:Jt:’lﬂlll'Jl'x' st Mol anl e
phessrephatie speees veplaced the hipner gquality tinoeion habitat, they stpficantly duh,asc th
annoenal ol wiler available for grooedwatoe eelarge and in-airenon base Nows, thereby sausing
ot dbeprada Son 1 the auadic evosys et

Az e,

Phrcalephylic Mank Spoecies

Tho insmsive houahy species of coneern inchile the cxnlis saltoedur | Fomy
i natives, mesquite (Prarands glapdidosgt and willow baccharis [Boeofioriy solizine). While
mesquite and willaw baccharis are considered native species, historeally, they oceupied oniv a
smult niche af the historics] elimax conununity,  Interception, ceapomzion, od the abilily of
phreatophtie spoeies W calract lerge amoeols el woter frome the pround 1w meet wanspinaton
sequirements are the peimary fetors reducing weler wvailabiliny foo e dparian oad squatic

[HEELEYA L (R

Baltecdnr

This pen-mive, deciduans, parestophasiz shrh or small tree prowes agidly, attaieie a beight of
L b 30 el and forining dense, impencteable thickers, Snlecdar is s mative of Furipe wnd Asia
it wns intradoced inothe 1l *.x] Rtales in the carly TEOCS wlers 2 was sold v sm ormamenlz],
egcaping cultivetion in the 18705, Tnihe carly T2 5 an allemgpl was miads 0 156 the rees for
erosion conbod along waterwavs, Saliccdsar bocame nanmhzed and spremd rapidiy i the 1950
amel T 940s et b 1S3, salicedsr il completed invasion ol west suitable washam rinasan o
iCeLoach azd Teacy 19971 An extremely mvesive plunl, salleedar s oaew Toond acooss the
wizstern el ol Texas and theeughout the southwesd

Soroe vl the ondesinable teagts of salteodar inende;

s ponaumes mare waler than compazeble suive plact cowieueitics

o crowds onl mative stinds al riparian and wetan? vepetazion

o drias vp springs, wetlands, riparian arsas and soadl steans by lowering suctaen
sredicdwater Taldes

e widvns Noodpleios oy elegeing strenm o

o dncroeses sediment depogition doe o e akmdance of salecdar sems i densy sands

0y 1r'n*.'*sr"=. fhes ealinity of surlices sril eoeah s00t enudation from i1s legves renderiog
e sl inhospitalle o native plant spesies

o providas gencrally loser wi Wl habitat velue than native vanetating

el e

Beavoduction o saltecdar ls peeomplished theongh ssveral palhwasa. Tram Aqwil theoogh
Cleteber, each plonl con preodose SO0,000 sl wid-dissanuitated seeds. Additionely, the el

has sweng vegelative reproductiom propertios wilh the shility o emablish sew plams Tom
removed slemnE, md taruing feom ae ool gollar 0 esteblished plints are distuched | hdeckzl
aned Hoplins 1957 For new seedlinps oo aumvive, the sois must remai sutarale] for sevaral
awant bz, The seedlicgs grovy Faster than most nelve |‘-I:uu~. and send dewmn g bap nan swpidly, with
little hranchirg anlii it reaches ihe me---xal-:“ fuble. AL the gromsheater oblz fhe roof
tl,,,r.,...;,.lu preosfinss secindiy Brensling. One acirrerlind 4 Anleedar g eaal e ke Le et
doep. Wi a digmetar of 3000 mehes, and sall o un»ILIL_, e e grevsndwarer it 6 G desp

']

36



PHam 20052 Ar maturi. the mons sepleil the groordwatar abie by olociog e eajonty of @
oslg i lin the capillary zoac above the cronndwater tanbe aml exlending sore ool il o
stlunnion wome, Salleedar secupies a cslintesd] 1092 gerss within the sindy area and continoey
P g s swface walar levels decisage

Of ihe rhees specizs of aoveom, snlicedor possesaes e ighesl evapotanspodton mie, anel
studies Bave shown e evapoteanspimiion eare af a manme saliceder ree e usein 200 gailons
eer iy (e Cimey ard Hart 20000 An acee of dense saltcedar oo toe npper paion af he Peeos
vl i Fesad, is eatinated to vse 5 ote T osern-leel of waler every yeer (ot 200000 Beothesson
el al {19821 comducied a study showing that the lenger the saltecdar ocoapgies aneeen, the deier it
e s,

Mesguike

This spevies 15 a pehe] eompnenl of Texsas singeland. and histovically, mesguites giow 1y
singlerunk specimens that were Himitee (o lowlend areas, Today, dense stands o7 mesquile anc
Fouad on lewdond and vpland sites, and the pianl is oo eonsidersd o nosiows brush spesies
ocenring on eallions o sores of Texis pnreland,

blezguite 2z a fonltative phyastephate (Snschee sl Wan FUS7 capuble of grosinp oo 000 fest
and develinig ol theee Teer i dizmeter, Fils conopy is demagelor killed, il resprouts fross
ilg hazal B zone Cant callar) aod develope 2 multi-woek farm that becomes very rosistm o
contred, It is well adaates o both wer e by conditions usice sstablished, and ean casily
durmimsly an anea due b its eatepsive dusl root svsrem inchding laeral mok and Gaprocts. The
Iaters! rnoks snnsume weler G shalline Jeptls as available ang L desught conditions, t)x ronts
e wiced [rom Jan beneath the surfaee (Tensen 19831, Mesguite ol varioos densitiss covrently
demiaales approximeately 27 10 acoes within the study asca. o addition 1o the Tabilis menoned
ahover, mesguitg 15 also prvvalent onths dean ace and the area downsticamn gt the daro and wiki
b eaved there JEeoaditicns penmis

Slesyuile pussesses adual et systom inclodiog o shellew soo sysiem al o much deeper ol
swmbe, wiiel allows il e sairact walee difeedly o the geeundwarer rble while fallosangs ihe
resnlitne lewerad prosndwater levels wogreal cdepths.  Mesguive taproots have been R
calencing o e &0 et below the serface oo reach pronmdwier (Rosshee and Waen 1587 A
staly comineted i Throcknwcioen, Texas, approgimately A0 mides northeast of Tawin Buolle:
Reserenir, Toumed deily wezler liss ol eachimesguile ee o be belwees 38000 10 8 eallor s,

Willow Braceharis

Willow bacchmriz is noardy, mative perermial shvab Aol cenopreee o 12 beel tall (Helbis wod
Wlooney P9RTL Historically. it was contined 1o e thenks and oroes ehwmnels within the region,
it H has cxpanded 118 renge ke inelude uplocds aueas as wells Willew baceharis is mn agpessive
imvader species that gquick e invad o ened dominates disterhed sites. 10 is 2 peolific seed producer
Uhete sl spmeds theowah sdveniilions. bada alone Iateal rooss and exbikils strong mesprowiing
chmrzeoenstios, 1 feguentty forms dense, closed cancpy stands (Hoebmes T95EL Willew
beccturis is a phrerioplyie astimatsd o wilize moere waler thao wesynite (Garewocd of sl
1850,
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OBJECTIVES FOR TREATMENT

Fhe memoval of narise vegetation during constrction eonplsd with the frehme of the seservonr o
mainkin the conser

e pual sad Listorieal o loke Javels have lad 1o e proliferaion of
irreasive ahreaiophyiie plart species, ssileedsy, willow Fuccharts and nesguite. These
phreatoplatic olant species are resonmsible for decveaszd soream-Pows snd & loseerd

ot table resollioe e adiditiona] degradation o the gquactity and quality of aguacis
habiteis aned oomvele of ever-increasing roliferation of these invazive phreatepbeie plaeis,

Tlvz omgectives ol reatmend ioelode e following:

o Progect the structumal inteprity of the dam embankment frem banape coosed by tem
svates of ez and woady weporrion, primarily mesquie.

o Cogrel the peelifeation of pleestooistic veperation o conssrve pronndwaies rasoumes
and preve s udditional degoedalon ol aowatic habitat,

v Presenl b esteblishment of phreatophyloe vesetaton o oeces ol o olleeied

o Lessun anlior eliminale vorpeiition ol undeyinbde saouwdy plants st palive planis ool
grasues for vihashle promndwalor resnuroca,

e Mestoss mesquite dominatzd mangzlands w0 crosslands,

HOCUMENTATION AND MONITORING

Docamentaton of the ssting size and extent of phresrephyiic plant comommities (peior o
lebmnent] seanied wilh doctreonlation ol trealed aees and planm moeladicy sod wemoesth
murnitoring (afrer rentmenth, will be oused o messore dhe elTeciiveness ol the Bush conlel
FrOgca.

o The exisire extenl of sach species of comeers wall be detenrined wsing arhorne GPS
VAR

& Foracrial applications, docementation reconds inclading dage, time, apphication miies, anal
weiallier cood Bions will be penerated,

v Ageas heated byoaeriad apelication will be mepped wsiop an alrborms GIS mapag

progrunt b lacilitele comparstive ansbysis witls pre-est

il rps

o Tho mixing and bendling ol 25 herbicices will be memitred Do ensore chenncal labe
safity weearnmendations amd cosietions ane adberzd 1o, This will slso seeve g5 qoality
cantlen] Lor freabmest ellectivesess detesmaalions,

s Aarcas lreclecdl by mechanival incas will be mapped wsitiy o OF5 secocder o doctnnesl
aren] Tocatons and exients,

e Clrenied aiees will e monared G sucvcasve groweNg seasonE e ceferrie rresmmenl
el elfectivene ss and nead Zor Fallow-ap neatments

v Photsgraphs will Fe takien of tesfsoeal od  meolTocieg activities 20 e weed fog
dncurzniation purposes,
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THREATEMED AND ENDANGERED SPTCIRS

EUAE WS reports thal omo enoageren spoeoies, b threatened speeics, ard one cancbdite speoies
e Tederally lsted and koo to ozcur within Fom Greest Cowniy, os saginarized o lable 11z
aledition, the American pereaee Gleon D 0efoe perdoeines var, eomedior b umd Tecas hooned Teard
CRRrecsena coviitey are Wated as State andangened species Tar Tons Green County. West af
these spocica ae ot koown o occus within he study acca, Specicg of pedicular jnteies)
identilied Ly thee LSS within the proposed progect anea are the lack-capped viren and ke
Cromeho water Snanke,

TABLE 1. Threatened and Endanpered Species That May Oeenr Within Study Aroa

Comnmen Name Seientific Namr i Federal nr State rl Statms

Bleck capped viesu | Fireo airfoopilii ‘ederal urd Sl [ Enclmpgered
Intzrivr least ien: Stera oot Feeral und Siale i Tindanpered

Hald apele Hlaligeatis Fadleral [de-fiat | Thnsarened
o eeenepbe v pealig e Slole =
Coeh water soeha A Federal Threatened  with

arilieal bzkibel

Whaeping crang || Fadesal und Btate Endanpered |
Tras hommed leeurd Stnte Threatenerl
AMETICIN poneging Hizrg Encengecre

loa LpaEl o

[$tach-capped Yiren | Fins aricgpiifag

Thiz steikingly beamtifil endangered sonpbid is mown moooccur In Tam Sirgen Counge and iy
cotsidered o habita: specialisl, nesting o oid-soccessional bieshe sreas (Delors acas dovelop
e nrzlers woodlands) whene Cie dominant species dre oaks seacs persimmon. and ather
braad-leafed shroba,  Bwiper may be cormmen o vireo Labitat, Sur uniper prominenee is not
caaciiial o ever preiieed by tae bixds Uypival sesting habilsl s sompossd of a shicl laved
exteruling [om the growal oy abowt 1 feel covering ahimt 33-33%0 ol the il arew, combined
with a trge Javer il may rench 3 Toor marg, (aon, SoImctimes sy spaces separiic
clunaps of trees and shiobs [ he wirca depeiwds apos oad-icaled sorobs ard trecs, ospocially
caks, wlnch s oinsgels wpor which 1 leeds. Duoe e the lock of smtahle hebilal and 1ls
raleiveiy disfurbed nowre, 303 ombikels ther Ss specios wonld el e sl e

Conchn Water Snake (Nermdin poreiniecabonm)

Ihe Concibn water snake was lsted es thuealeaed co Scplenile 3, D986, with coteal askitat
desipnolad oo Jone 290 TORD, Crilical mabalul smcludes o straleh ol e Conchip Biver exiending
From dullin's Crossing lecated 5 miles nocthesst o7 the oo of Verihesis downsheam o she
cottlucnee of the Camho and Unloeado Wivers i Ve Green acd Cooche Lovatics {(US5WsS
1207y T addition, eritical Tabitar includes oostreteh ol the Colacadn Bivar exesding fom
41718 bridge near the wwn of Moverici dowmstrea o the confucnes of the Colorado River and
salt Creca, northers of the o af Doole, Zuaanels, Condbe., Colernan, :ng MeCalioch
Couaties, ard the entive (H11 [viz Beservor basin, Althowe: kistarioaly che Conchio water snnke

peeurree over ahocl 200 miles ol the Colome ame Cumeha Bavers, 10 s preesendy disirbosd
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dizeontimanusly over zhool 159 meer miles of the Colornde oed Corcha Bivos o 20 Texas
comnlies (L SEFYE [TEISY

Flalatset For the Comcha weater stake consisls of shaflow nflles, rock debmis gl cnevices G
shelter, g P Dowing sticams over iocky substiates, Adats can Dve o oither shallew or deen
Rowingr waler cver various subslmies buad dllles wee critically impectant o e suevival ol
pveniles. Lo congists mosihe of fishg juvemies foed almaost cromely on oo (Rose 97800
Declioe of e specics iz dne to loss of habitat aed degeadation dus to i, mainstzcam
reseranrs on the Dobrado and Conela Bivers, plus several smolier immeundiments oo leibadary
streama, Uther theeats mehide pollotion and sater quality degradation dee o reliniag, peticieum
prroiuction, teated sewage disposal, pesticide vse and feediot activities, Theee is coitical habisal
destpnated fnr the Canchio waler smaks iy Tom Creen Countss aoweves, 10 12 dewnsteeam of
Tenn Buttes Beoscreore on e Mrch Conche Biver, Doe i the ek ol seitasle Lokt and
Losation, it i unbizely chas this spocics would wtitize the projeet ands,

SPECTES SPECTPIC PEST MANAGEMENT

Balleedar Treatment

Fuleodar within the sindy ares growes exremels ek, estlimuted op o 3,000 stenes per oene,
atud limils the mmethedls aeailabie for comsideration, Several remonal methesds wese eorsidered,
fcluding mechunicnl, chempive! amd bidopica]l meeane, The prelerced wmethoo o Kill o
rumee e oot crve leeated apaemsanelely R inches heneath the geoand surdace,

fdochanieal somaval means candidared o romove seltecdar inghide] poswespribhing, |
gxcivalivn, vobling, cheining, oot plowing, and hwlmalic sheaving with fecbichde
pppheation,  The fhick prowth ol some ssliosdar atonds makes mechanical memoval
inetlizctive azd cnefficient, Mechanieal methods would cequire mare than eoe teatment io
ansire the remeval of all oot crowns. ot raaments and other remmaete cepabls of
sprouding, and can be non-selective d bing ootz of desrable hesdaieons and woody
sopcics,  Furthor, Deavy cgoipmen! camnan geecss most of (e sabeedur sncas becsuse
soltendar @B lecored in Jower areas ecapoble of holding wator ar e onese the soslee
periodzeally. Thereleme, mwclivnioal raneeal wus nol sensdensd luither a3 o vizhls means
ol salieedar freasment.

{1

Hyetrautoe shearng with herbicide apalicaion = stse e congidered o salde allenative
tior zalrcedar sithin the study srza, Hydmaulic shearing is not desipned for dense prowhs
al salweeiler o sowdler olams and propea Leclicice noplcation is net possible, rencering
s eemencd eethod inedTeetive.

Cenclhieting o preseriaed bums uorong sands ol wedar iy bighle elffeciive ol eemering e oy
grawty bug in wonld sprout vigoronzle feom e roots, Addifional geaiment woshl Cwen e
reyuire] arad peeserjbed bucining salcodar is therefone not & viakle considorsion,

Gialugical costrl al salieedsr was alsa eaplocel, The sotzetdas leal beetle, Dorfabia clgala,
intredneed from aonber Chins and Kornkhaa in contral Asia s approved [or relense by e
Canfed Srates Decatiment of Apglcolvae-Anins! oad Pant Fealth Inspection Servies (APHIS),
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The beeile wax pporoesly shodied Lo emsiee thol Desties would pal Greeaen ether pone Lnael
apegics. oty adults and lsrvae fomd on the saltesdar caves ool repeated Teeding by subampaent
swnerations o boctle laevae 13 capected e canse dickuck erd suppress growth, Lhe nueiber of
Frestet Jes meesnnrecd b pvinhos am vrapac | i Tl manner upon suel Jonge scrgais ol salloedar ooe
et lalale ane therefme 30 comnad he comsidered 2 vishle alternstove Toe il conteal,

Uhe most sost effsative method i tebicide applieation of Hebivw apabied G0 Apgust or
Sepeiaer To ol aptiomom &1 e, salleedar shokd remain vedistabed for two yeees. 10
fre the derse growth ol the seiteedar and Siffioloe seccssing sehecdar stimds, ground spraving
nen possible ano ssoal spravine is regoiend,

Herbizide aaplication by rotacewing aidcsali (helicopten) is mors offective than aorbizads
apgrlicalivn by Bxedwing wircrell S severul ressons, elioelers 1y al s muoch slowoer w2 specd
enabling nEenrais appliention W wm-lnee popolatons of seficedar, sspecially herelicial along
wribuaries, Heleoplers have mueh Jess speay pattern distortion during turas shan fimed-wing
aircratt, and are cquinped with special booms thet deliver (e herbicide in larger deoplet sizes,
arsventing e damzar of spray drft chor fised-wing aiveraft postess

Approximately 1092 acres will require saflcednr remnoval. A poessiblz scoondaey trastment,
Iilegical contmsl by valessing of te salloedar teal beetles, would ocour Gies years adter 22l
frcarment g emdml any hen-existing stands and arevent Futare salieedsr espansion,

Willrnr Haveharis Preatment

Willonar baechariz s very similar 1o aaboocdsr in fs prostn hahit within the sty e, growing
dense stones up te 3000 stems per veee. slihough 1 does oot coow oz ekl The same comparizon
resielis are drawn. Alernatives consicersd Tor renneal ol willow bacchiaris included meclanical
removel, preseribed burn amd heebicide applicriion,  For the same sepsons 25 saliondar, vennval
al willow baselmis ool imechacical ceans and presceibed Duching is inefFective o rogquires
dchiiitinmal trestpnenis, Therefome, mechenicnl mears and preserhed barming wees ool comsideeed
winble altarnatives,

Tilce saltoedar, he inost cosl elficient means 15 herbicicde aopbicaton, and i s be done Trum
the air due to dense growts and the diffizulty secesaing he willow heccharis stends, Aprain, due
o the non-lineor prowils of the willow baecharis stands. rotarv-wing aceeatt (helicoples) nore
elleciively applies hetbicide, [erbicide aophcenoe o He recoanmoenaded nxioes o Heedmasior
el Spfader herbigides in the spomge, with one yeae non-disturbanoe, i aver 5034 saccessiul.,
Appraximataly 1540 aoes will requine teatmeat. Aw addidicnal indivcual plant seey roatment
iy ke reguired twio years adlaeanitial leeabmenl

Melezgquite Trealment

Mleequile paasess A roet coowen approimately 51-18 tmehes aedarpmound char mues he kitlad or
reparved 0 order e suecessfully Bl the mesguite, Heveral allernatives avadlable for vemovad
ol eesguite were invesidzaee, Alernalives considered for mesguite removal mebaded sevem)
riechameal methods, berbicide gpplication, ond preseribed Bumicg,

Proseribed burriing iz nol eleclive upoen mmtars mcsguite plents those aeeatsr inoape o g S

i
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years, Cnby e tap growth wodestreved and Ues ool system renging visbie, Fie is ool
vonaidersd o wizhle alzrpadng for inial remoeal ol mescuile.

Heabicide gpplication with the reeommmended miture of Recdodr and Bewed berbieides 35 un
el fertive moeans of renewvinge mesguite, Due To the areal extens, densily, beight o Ue @esgni
ane the torrain, bavbicidle spplicalion trough ndividaal pant restmenl is ol Tzasible Lo
consideration. Tle wely feasible altometive Tor Ferhicide opplicabun withi the slody ares ia
acrial sppbication. Aeriul berhicide (Goed wingh apptication wn eesich in spnilicant vapa duid
duting apolication aeed the herbicize has been documented to kil azrieolmmal erops, cipecialy
collon. and ol desicabls vepetaricn within waper drill zreas.  clisopler actial herbichle
apphication wdll redice vapor deill, bul due te the nature el dhe herbicide sl applicition
requiremants it cornar ke nsed Firoall mesguile areas. Thees arc esidontial ceens and agei-
busingss apaatichs adjacon! te mesquile arens and vapar dridl B major eensern, Due e (he
seron copsequences ol vapur dil, i has Becn determingd tad aseial hevhicide applicaiion can
pozaihly he sz for epprasimalely 2471 gonee, but cnly of canditions savrand,

Rzpeated nerinl herbfeide anplivalions ovee o several vear poriod with Bredaster hetbicide may
ke an cffeotive means ol vemoving mesquile, Feedma sier herbicide woull defulicle the mesquite
poed prevenl photusynthesis fionn ecemring, The LA cate il this bme of gesimenl nepimen
would only be aesane 13% the ties voar and sebseguent applications would sehieve higher kill
ples. Howeewer, due to eneerlainty about the nueaber of years betwueen appbicalions, e ool
ef applicilions necessary 1o aehiove u saleiznl kil percenmape, and iBe ack of available
roaznrch dutu o suppoct this method, 7 wee disearded @ an epiion.

Mechanical rernoval methoda considenal were peswerprobbing, sxeavotion, chainingfenbling,
rod plisving, sl bedvlic gheeing with herbicide spplicadon. Bffeciveness of all mochanical
remnoval methacks were smnpmshle, 5595 aml ahove whek oo fooed aroperty, Chaimngicalling
P anly efTective for reoviag rees | m T8 inches i diamelee. 1L s also very non-sclaetive and
impaeia desirable vy vepetotinon. Due e s limited e onospecilic stes of mesouitc and its
sl cotivity, chainmpieablimg was ool considansd o viable alremative,

Provecprobhing is profaably the ness lesst sflective meang ol rmesouits reroval, Tui Gl v be
Lairly efTzctive with 2 zeac operaiar ood good groond comlilions. s veey sccetive, e nol as
soloctive as exeavaio, As compared o excoedon, poeerprohbing disturbs aonoeh areator
aiea hoesnse the dower must push e mesguils oo o the pound ereghing o ertrencs and an
sail trench, totaing aoprocimaly & et in lenglh and el least 2 foot wids, soa the diver mual
plsny fravel 0 ench mesguiee o onder o romaove o, erenting Judler groond and lesicabile
vegesation disterharee. Follow-up tesalinents o comove the mesagedies nal midially vesovel s
also regaired, Powepprabbing was removed s om allernative becauss i was uor one of the mast
et elTeclive aliernatives,

[vadrauliv slearing witls korbzde applisation s Wzhly scdective and vaz be ghly efeetive, up
tr 0%, Bl 115 ellecliveness ie dependanr upon the eare exercised when applying the herbizide.
bod,  MHydranice

Uhe gyonnd immadiately adjmesn o the bonk ol e mesqaite 15 o andise

abservatioe:, mesl ol the mesyuile ocas o poejesy lads were previosly opechanically treated,

1l
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wiispoz L fed in Genese memiocaliones of roodi-stemmed mesguoie. Appaiestly citlen e
prouri] wens Slade] or chameo sl the Omee of dem consieaciinn, wmich lell roos sysiems il
Flscdravlie sheanne with hesolcids applisaiton oo swols of suell-semmed, dense mesgoitg winh

avesgiaod pood seatema soould be ineilective and Mherelore wes wirovod as an alferaative,

Fxcavabivn ofem he highss ellechivenes aul s highly sslective. Goly planis srowing
immedistely adasent te the mesquite, up le 3 Feet S the temk, aee defrimenially affecled. T
can b aboul 95% eflective i Cawe machine cpaalor soskilled. Excavation aisa genoiatss
desrakle ancillary enviconmenal herelil The method creates small hales afler mesguile s
remeed. Holes laft ore approzimptely theee o fonr feet wede, sloping from the edpe do shoot
18 fnches deep (o the middle. These holes woald secve wonetain water Juring @i cvenls and
larlad modacare St longer pesiods af tioee than s nessible on Pas endisturzed aeaz, This i3 vital
componcet o meintaining desirebic oese and fork species under (he die and ot someier
condiions the study area expericnecs, Uiz method is comsdersd [easibie and will be used in
lesa denase mewsuile aonads Wiy larger (rees,

[#oar plowing cocacs tha moest zreund disturbacce of oll the mechanionl removel means;
Huweser, piven e unilims ee sieg, oversieod rootl systeans, densily and the monocuhars
mecnre al most ol thie stereds of maesdquibe dnthe stade srea, i has heen deereed o be nel only the
miost cost cffretive meshod, bot zleo e only mechanical method tha: will sckieve high kill rames
un e eaedoriy of oerssoe chosen for mechanival trewment, Approxinooely 22338 geees of
sy il b been Gargeled B rool ploswimg andior soeavatin,
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