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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: 
 

• Protect against damage to the structural integrity of the dam caused by 
root systems of woody trees and vegetation, primarily mesquite. 
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• Conserve groundwater and protect aquatic habitat by controlling the 
proliferation of phreatophytic vegetation. 

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

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

• Restore native grasslands in areas now dominated by mesquite. 
• 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)1

Saltcedar 

 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 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 

                                                 
1 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. 
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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. 
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Figure 2:  Thick mesquite with prickly pear spreading rapidly underneath 

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 mesquite dominate the landscape surrounding 
Twin Buttes Reservoir 
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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 powergrubbing2, hydraulic 
shearing3

Adoption of Existing Environmental 
Assessment (EA) 

 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. 

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 
3 Hydraulic shearing uses hydraulically powered shears attached to tractors or other heavy 
equipment to cut trees off at the base  

http://www.swf.usace.army.mil/pubdata/notices/EA/OCFisher/OCFisherdraftDPR19JUL_PUBLIC_REVIEW.pdf�
http://www.swf.usace.army.mil/pubdata/notices/EA/OCFisher/OCFisherdraftDPR19JUL_PUBLIC_REVIEW.pdf�
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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 (DeLoach 1997).  The USACE lists seven 
primary undesirable traits for this species. 
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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 
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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 facultative4

Willow Baccharis 

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



 

11 

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): 
 

• 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).   
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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. 
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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 (ft3/sec) from 1930 through 
2009.  Flow in the Middle Concho near Tankersley (about a mile upstream from 
the reservoir) averaged 11,354 ft3/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 ft3/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 
monocultures5

Impacts of Preferred Alternative 

 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 Buttes 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. 

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. 
 

 
                                                 
5 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  

• Bald eagle (Sonoran desert population of Haliaeetus leucocephalus),  
• American black bear (Ursus americanus)  
• Concho Water snake (Nerodia paucimaculata.) 

Endangered  
• Black-capped vireo (Vireo atricapilla) 
• Interior least tern (Sterna antillarum)  
• 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 

• 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  
• Texas horned lizard, Phrynosoma comutum  

Endangered 
• 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 64.9⁰ F.  Temperatures can range from below freezing in the 
winter to over 100⁰ F in the summer.  Lowest temperatures occur in January, 
when the average low is 30.6⁰ and the average high is 56.8⁰.  Highest 
temperatures occur in July with an average high of 92.7⁰.  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 (CO2) and other greenhouse gases to the atmosphere as dead plants 
oxidize (rot).  Living plants already contribute CO2 to the atmosphere during daily 
photosynthesis and metabolism (formation of sugar using CO2, water and 
sunlight.)  As native species replace the dead invasives, additional CO2 would be 
generated that would replace amounts lost to destruction of the phreatophytes.  
Any resulting change in the amount of CO2 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 
• Only herbicides approved by the USEPA would be used. 
• All chemicals would be applied only by licensed or State-certified 

applicators and in compliance with all chemical labels and instructions. 
• Helicopters, on the other hand, deliver smaller droplets over compact 

areas, resulting in little drift and better coverage of target species 
• 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. 

• 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. 

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

• Any required permit(s) would be obtained before the project begins. 
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• 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. 

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

• 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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T, ,, i" """ "C I:-'"~ ' '' ~"oi", 0 t' ""' """'" i '" 11ll< "" ",ott, ",I",k < /'""',''' ,."""",' " i."., \ .. >.1 
'"0 w,iy<>, ''''''4'",,,, (/"'''0."'', ~lr"""",,,.i,.nJ " '"Jo-~ """"'w" rs.:,,'C_i.' ,,,-""",,). w hi!.· 
""'.,1Iile l.'>l wil"",. 1>«"."'" "" COl"'i<!..~oJ "'Li", ""''',. ), j,L",;","I,.. 'I~'y ' '''''pi,,1 cW)" 

"""II nid", of tl" hi >lori"" <Ii""" co'Jlrtn~i ty. Im=p':"", "'.,,~'''''''.'''' ",Kl LI ", " ';liLI of 
p/Ir<;"op.~)'i, '1"-" '" ", ,,""" I .,~" .,,''''','' "~I ,,,ole,' frum ,u, ~"" ,,1 to ,, "-'-~ ~,.,<,~,., • ., 
,,\ui rw><,," '''' ,I>< "'"'''Y hoi"" .-oo ' ~''t: mL," "H'::,,"; liL; I'" ':'l< ,iI" :"" Old , <"" ;0 
,,-,,,,yo""',,,. 

So]""I" 
l1,i. ,.,0-*.:,',. """i<I>J:1<, ~:1r~"0\>h)',;, ..,,,;1, '" .. >oil ,= L" ,,,,·, ,,,,,, JJ,-. "'''Jt.",~, I~'it-" 01 
'-P ", . ~) '-"l "'~ r,~,""y <Ie"" .. " n)lUl<lfN* ,bid"" '1Oi""",;i,. "" ; ~, ,'-1'"" ,[", ,,,Kl .~, i. 
,j,,,, "'" ;01". 1"",,1 m I", 110;",1 , .. '" i" LI~ ad, UOO', ~J;"". :, "''' "",I,,"" ,. " . """u 
(,,,,,,pi,,!. ,.hh, .... , b ,~, 18 70 '" ]" ,I,. o"ly )')010',,- "" ",".-nl' w .. ".,j, 10 'lS< ' he , ","-OS Ie< 
~""". ", 11m' .k", ,,"""''')X o,·..f,,,d~· l<=r<: , ~'"" li,<, ""I """oJ ,.,oil, i. the 19:;,;), 
'"" . ~rr" , ... : b: 1 'IIi' . " I"., ... Iud ""'I'~"w i"",,,,,,,,, "r"",,, d,,,,., w,,",,~ n"" ,,,,, "" " 
Ilklc" .dt L Q ';,,,,,, 1'''71 . . '" ,,,,,,,,,-.,1), im'" i,'o P"". "I~',,",, ;, .,m jL~.d ",,"" 'IL" 
",,,leo. h.:r "rr,,,-, -" ,;I ~·,,,,, ,,,IL""t the """"~,,' 

• ",""'In,," me., '~",", ' .t.." ",nl"'oI" ,,", i,,, ,,:,"., C<o'.ll",,:,b 
• clGwd, "",, "" ;.-,. "-,,,I, " f 0l"' '''' " Kl we<l.nc '''.''''' .... 
• ori", "p ,~ . ;OG-'. welL,,,,,,. ';pori'" . ,,",' """ ..-.-..11 ,',,',," 0)' m~<" " 1 ,\doc, 

"",~ .J,",A"'· "1>)0,, 
• ~ iJ<,~ fl~";' .. "" <lo,lill;l ",,'Om ,; "" mel, 
• .... ,"'-",. ",1ill«,,' '~P'''; Li«1 "",,. ~, " , ,t, ~ ""'"'' "f~,r kXd,u ,"" ~ ,. <1""," ," ,,J; 
• ' X"~"'" 11" ",Ii". ,,· " r ~. r,><o, ,,, ,r "" ,,,.,1> ~,:t ", u; >1ion from it> ~'m "', .... ,;". 

,:-,., "';1 H,(''1'i ,,1>1< to ,,",i "c' ;01 "'~ .'1''''''' 
• rruviJ", ~"",.lly .,mr v.ilJl;r., " ..... , ~ ,'"I ,", 'M' , .. ,;" "'~0.U i l'" 

fl,",,,u •• .-,.,, ,,[ .~~~"cl> , i, 'OCOlllrli, I",; ,,,,,,t,h .. ,,, .. " 1 l",lIm·.,e_ r',11ll ,\jril ,t.roLli" 
,-,,,~,,,. "',,' rI~" "" 1",Kl",. ;li)().','OO ~. "' ~ . "·ll;<·Ji=Jl"","" .,," •.. ~; ,b'i ' , ,,,.: "'· , 'M r l"" 
1m "0Ctll' ,,",,",ny, "V"'''''''" I" ''''';;"' "i", ,100 "':it:; '-, "',~,"" "'". pi""", "'" 
'''",,,',.J "~""', ~>J ".~w, i" . room ,:;< " , " " ,I", if ",,,Hi,,,," pi .... " "" Oi."~ : ~\,. 6;., ' 
,,,, HOI" ;'" 1'1;7;' rot ,.". 'e<.1: i"~ r., "''''ow. 11>;: 3Ct. ",,,t ''''~U' """ . L,J b ""·,,,,1 
,,· .. "h~ '11", ,"cd I i,.., ,"OW f""'", ,I"." "'," 00<' y, pl."" ,,1>:1 ",n<! ,.,'"'." '''Il -no ~ ., I' ,lly, "'". 
lin" "" ""'h~.~ .., ti: i< ",.cr." ,to< "" m,j~*r I, ok A L LI", "", ~ "Iw.'h ' ""k n,. root 
J"',,,,, I"''''''''' ,,,-,,». , """hin~. l'" ~"'I , ,1."' ''," ,,-,,,,. dl""I,,' "':' " ,. ", he 16 Led 
Je·'r. ',iU, ,"" """,, v i 3-'1 ' ,,~ ] .". "."e ,,, II ~."'~l\~ "'''.>cd 1':>, ~ ,,, ,,,,,".,,,,,~ ' ,,,, ,. '0 fc~ .Ie,,!, 
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,Hoc ej)()l; ,\, ""tlln~, t·", ,n.", "";~ " i L tl>< ~ , ., ..-.J~"", L.b.,· b, """ ;'01; ' I ~ ",;"",." 0' ,,," 
",,1.l ,", II, ;" LI'.< "'<'"It';1 """ >to'l' ,J" ~",,,,,I~"~' , ,,* "",I <, ' ~,I; , .. """" ,,", ;, ,," , ~ ,, 
",["m,b" "...,. i!.I L,·eU", eK'":"" ~t ,~i" ~'c< 1 1""1 "'''' w,tl,m d" . ~"Ir ,"".,.1 " .. L;""", 
'e' " 1"' ,,1 " ,",e""" w"',, b,]" ,;.,"'~.'" 

Of 'h" dllCC '1''''''' ' of ",,,,.,,~, ":."d. 1"""""'-~ II., I,;,t..., [ «"""",,,", ru..., ,ok ,,>0:1 
,,,OJ,,, b,', ;I" ", ,, [h : < ....... 1"""" ;''''.., "" "r, ",,'."'" "~ , ,,,,j,, "" ,_" I>< ,n "' 2C<) •• ; • • " 
r'" ,'. , {f,h G"'7 ... -J il,,' ",. 11). ,\n """ , I ""t'" "'~'c~dat Nl ,;1< "~'-" ~>[\j,," of It< ~""" 
,(i,,~ " , !" "",,, ;, ,,,,-.,,od \0 I',," , to 7 "",>-1;,,1 ,,' ,,"'.,- e,,,,)' ,W (II~ L 2Wj~ Ih:I,.=o, 
eL "l (198, ', " " ,"" ,,,,1 " " ~,OJ, >I>:,~ i~ li1.lt tho :00"" 11>< "h",," "'''''rO<' on "". tl>o J.';'" ;1 
h~",= 

"""'''~' I ~ ; . '1''''''" ;'' , .... ,,"'1 """l""-""[ "fT., .. ",,-.... l<.->I. ",,a ru"ori<loIly. tl"'''lui' " ~'~\"" 
"lliIC" LU"k ""d"" "," ,bt wcrc Ii"",," '0 l,m1 . «1 ""'... [,,,j,,., "'= ",,"" ,y O tre,,~' ;" ' " 
""-,,,d "n ""'U"_" >fJd q>l'"" ,i"~ ID.i ,to.: pt ..... ;, rw~ ,,, .. ,,, ..... -0 , 'ou,.,,' bru.," ,.,eci .. 
""' ''''''"'' on ,_, ;11 ,,,,,,, or. :=! cf T"" "'"!",,,," 

~~, '. oi" :,' 1:",, "," '.' ~),-'.wrh',' ("'rl= ,.,Ii ",--,., " :~') '''~_' of ",,~,iN" " '0 (,() t,,, 
""I ",,,,,1,,00 '" '.ruo, l' n"", to., ie_ Ji>Jwor. !f i t! ' ''''' ~ ,. ;, """"1,,,.-1 , ~ ).-i Ii"d, ; L =-I"'''"''' f "'" 
il< ""'" I,,,, "u,,, ,,',,'_ "': "'j~"j ",,,1<>;7>' "",11;_""".1. t",m ~\.-11 b",,,--.., ,~'} n"'~"" " 
,' '''',"0;, P i< ~, IF """,,';1 "' rot" "'" """ ,I ), c',, ''',,,,,, ,,'," ,,,,,bli,!,,d, ,Dd """ w'ly 
.-)"";.,.", om .=""" I" i:. <"',,,.,,h, :t,~: """ >:'>'''" ;",h><lcOC 1.",,,1 ",," " " I '"lY''''. 11" 
," "" , ,«>t< "'",UH """,,, fo ,," sI~II ; , ,, Je?,I~ ... " iI"'" ","", ., M",>,:ht "",>;I;, .... " "~mn" 
Pl,,_p R" ",, I ~"H ,'", D<",,,,h tho " ,,1= (,Ion""" I~H). ~j,~l" ; " "I" '''';,''' ",.".;" ,· .. ",.1,
,.",'uL" "ll",,,i,, ~,") <,7 I 0 .. "f' "itbi" e " 'tl~ )' ""_ ill oo:I<:1 i,. " " :1>< 100[" " """".,,>.<1 
':""'" ""'''iU ;''', , I", I""'.-,k~ ' '" ' co lim , Ii'L~ " '" 'I ~ ",a dQ,,', IO(<<c!''Il 01 tit< 1= ,,,oJ will 
',.. ",",,'J ill.", i f ,oodit:, '" 1"""'" 

~ u;" f'U-'"-''''' " "coo: ,"'" • ,'"'''' 'och>.i ;"I' •• ,... ,",I"w """ .)'~ ,.,,, ",,1 " m lOci , <Itt 1"" '''v I 
''Y>''''u, ,,'-j,t . I'" w, iL ", <" ,"" w"," Jiru'tl. I'"m \I" ~\""""'"'" "h~' wh; ~' f,, 'h~ in" ,I>< 
' ''i')itCnj; lowcrO<l 1Il·" " >o:I,,,"~ b 'O: , ,,, lco" '~plb M""I'- '" ,,,,,roo,, J,,'~ l><rn fou-:<1 
" .. ,,;l;," '.' ,,, (OJ rCC[ t-clow tl:< " ,Iio« to " ",,-, >"'''''' '.'",-" C'''",,j~, ",.J W." 1 ,P) .\ 
~""Y ",,, i, ~,,l ;,, Tb"" "',,,,,,,_ I.",,_ ap;>rox;<m1<I)' He' L,. h ,,-~ tI ,-<>-~ "I T",;" nel", 
~ ''''ro''', I" md d~ I) W. [", I" " " r <""-., " ,""I.' ; Ie' [we'" '" t>.;-" ~'" J.<.' to I'! ! (.'" ,, ' 

"'~I"w 1I,,,b>l'~ 
I'<-- i llo~ ",",cJ~ ,i , j,. _"",ct,- m ii", p'-=ni, I .JJr -<O h ,·. ",n ,,",v.- 10 IJ [.e [ ,,,) 1 \H,b~ ""I 
\ h..,. 19871. I r;~,,.;c"[y . ;1 "'" ,,,u'.-.:x1 to dw [,,",n,l, '0' CIT"-' ~~, .. '" ,,; I" ;n tl ~ """"'
"" " 1>0, " r-j,,1 it, '~ 'J" ,. i"" I,1k """''"' ,"'" '" ,,<I I. Willow t-."I,,,;, " ,~ .:;~"'..,;'" 
"":>.I,, '''T~'' " .. ,t ~""' Iy i,,,,,,,I.', ""I "'mi ,~ , ,,, ,Ii "-"rl><d .... "',. It ;< , ." ,I;t\, "", j ~ro;""" 
L",,- ' ' '' ~=, .. Lhru" I, ,,,b~ ,. iL ,,,,, oooj, .! ,,,~ 1,,,,.1 '0'", ,.-J exH,,, ""," "'-"""I\"'~ 
<ho,,,,,,,i,,,,,, It f"'I,,~,lI ,' l iw", ~, "")"d ,oro,,!,)' ""..,.. ,II,,: •. ,", ,,-')I). Wjl l"w 
I""'T: • • ;' ~ • "" ,,,,>p!t)''' "",-"""J " '_";] ;,, "'_'-"'" .",'<~ lioc, ~~~I";" (0:l<,wocJ " " 
1'''<1). 
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,.", = ,,,._,, ,'" " ,~ ; ,~ ",,,,,,,, ;," " ; 0">1 OCJ<;"''''''''' "("""", " i 1> "'" " , '"'" ,,( ' ''' ' ''''~'''' '" 
Hoti."" "' ,h. ,"""",.""",, ,,,ul .. ->0:1 I,_""", ic-"I I"" "," , 1,,,,1, Ix", 1«1 ~, ,io, ~',~lir.n'i.>o. vI 
;.,,"' ;,., :>"''''''1'11),,, r,',· , "f"'<i", ", Le"","" will "" ~.ut..~, ",><I """",'<0 TI~_" 

rl"o," opt'" ri, i>b" "''''''' ,re " "",",It" f" .I"","",,,, ,,,,, ' ~_r,,,,,, ~"I • I"","", 
fl'0cd~'"'' ""Ie ,"," ILi '" ,n "], : iL ~,,,1 " -.,.0<1", ,',, to 1)" q"",l," 1U.:l " _,,,lity of """" ;, 
IuN",,, ,~ I " ')~ ' e " f <"' ~~_ i,<",,, ;"~ I"," b -" ;,,,, ,£ th<· , i" ,,~~ ,'o pI,",,",~'h! ' K' pI..-" 

• _ '; "'" """""".! '""I'Ji '~ of ,I", ,I,m ""hr.,,,=, ,, ""' ,lm'"l-'" ,""-,,,I ,,~ " ,,' 
' )'9"" of 0 0< •• 00 " """"" '''!:COl''''\' ori "","; :y ,n-. -"1" i", 

• C ,,",rei ti l< ~_""i!""ti'" lor j.q.-" ,,, ,,,,,,k "'~"<>' ''H to '"""'!'., "Q,.,.) ~~'" """""" 
.:>:! "' C"'''" ,M n" " I ","",,j,", ',"" cl ", ,,,,tic habita' 

• J',"",", LI" <·".1" 01",=" v I' pl"""' ''I",)'L~' ''O'''<! 'C<l ;" '''''' "," "'"~ "(T,",,,<>i 
• 1."",.-" ' ''\'ot' ".,i, ... , ''''"J''" L;"" ,r un.!c~ i ",ble ~ ",II Y )'1",,,,, "'~' , , .. Ii", " I."", " '" 

"""~~ f(~ '~h~\> ' t,""' ''''''''''' "m.~"-'.' . 
• R""", "><"'1<;1< dOJn;'u ',o; =_~'I"""", .:<",.klr,l>, 

l """n:CII""ioo of th" 'x,"ill~ " " ~,j ,,'<:>, ~' ~-.oI",'q,Il;,i< rI< '" """""""il;", I)"''''' ,,, 
' '''''''~''" ~,-,)," ",tl , """ ""~",,,,;.., , ,, ' t,~."c! "-,,<> ,..:l rillll '""'''""Y " ,j "..,"~U\ 
IT"""'''"'' (.f,,, """,,,,. ', wi ll I:>< -""" (0) m."., ,~, h. <,T"d i"""" or ,10< b,,,:, ""'"" 
1" ","""" 

• 11>< <, ;,,;c, "''',' ,0 , ,,,h ~"" ;..". ,,: ," ",,"IT »ill k ,"'.""i"",' ", ;". ";m, • .,,, G?!' 
TI~n~""_ 

• J-'o, (\(.0,1 ,'wlic"'Jc,,~ ,,,,, ,,,e,,,-,,,,,,, "'Ol d, inc]-": ,,~ (,",c, ' ;me, 'n,Ii," .. -,,"~ ,,,,I 
~,.Ll,,'j ,~'ill"w.~ " ill N ~illO,,,,,,J 

• ,I,." ,,":>l.>J by .~"I ' 1",licl" Ol' ~ :Il I" "-'PI'--,j ""'<ii co " iroo,,,, UI"; Ln'l':"'l: 
rei ',"" L" r",';li "', "' '' L~ ""i '..0 ",. ,1, ~" w; Lo f'" Lee""",' "":,,,_ 

• Tho mi,i"1, n l h,.JIi"~ "r ,i ",-, ji,i,' , ,< ~iil "" ,~ ,~i L,,,d ,,, ""''' '' ,"'""cd ~h<: 
"fM)' ,""",mro.\"j",,, 0:'" rc",',,",u "c' .><I",~,,1 ' o , ,,0;, wi ll 01"" UI~ " "",Ii'y 
,'" :(,01 ,,~ (, " ,", ~,,( ,Ike,; ""~.~, clot" """"'""" 

• ~"'" Lcd d ' Y "" ,~",,;, coI ,, ~~ ~ ", il l he m"rpe<i ,,"". ( ,I'S ,,~"'''' ' to ... , ""''' ,. 
m,,1 """,,,,, . , 1 ,,""" 

• Ir~ . ",i "",' "'i ll '" ,,,,,,;,",,,, Ir ,,",',',, ;'" P"" 'll ~'. ' ,.-m '0 ' ''~,,." '' ""'''"',,' 
"",,1.,,1:,:. ,~f,,· ti ' """ ",I ,,.,.,j :J( r, Ilow _''<' 11, ."ill< ,", 

• PhoY"l"';I'I" " Iii I'~ ''''~ co r """''' __ \\ :,,0.1 """,i,,,-,,,, ;:e",;,,,, ,.> "" u"'; :u_ 
d ,c,.",,"" i"" :'" 'T"""" 
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L'",' 1',' ~ 'T"~" "'" \ "" " ""~'r" ,, 1 ~-.."" "" t,.", th","""" 'r«~ CO" ,l or., ,,,nd;"h,, .'f " o,-~ 
' ''' '"lmHi' I ;"cJ ,,;:,oj 1< """ ~ t<> """"" ", ,tllil] I' wu 0""'" Con \] y, :>; ,-,,,,cool,,,," in " ,II:~. I 10 
.JJ;,i" " II ~ A,,,,,i=, 1',,,,,,,: .. r,l,,,, ih';" " ,""/e"''''''''''. ,,~" ''' ''''',' ",_J Te"", I ",,~J Ii,,,,,.] 
{r~".M" " "".,,",,'''') *., I;,,,,i '"' s,," """""",,,," 'I'-~.b r", T,,'n ( i""", C,,·. ~ ,)' \1"" ,,( 
11,'" '1'<,"", "".' ,~. l!>o"l\ " """" '>itl,,, I.e " '.;" "" •. S.~' ic, D! " "" 0«1[, iu~'''~ 
;"", ,' ;Ld 1,,- H~ IISFWS ~ ;:hi" "" 1""1" ""'] )~'V,d m. m ,I~ h",k"""I~~' . i"", .oo ,I" 
(' "" h<, '" ~ , ,,,, \ ,-

'"><.-<.~l''''' " j.-.o I . ·in .... 1ri<·"I'~f "''J 
'I Oi, "ri ' indly "',", I ~ , I <nd"'S",d "'I'Ili>I, " I, """~ '" "'C\J ' ill ') 0."1] G"", c,, "'t;· " " I, (·"""" .A. 100:"" ,,,,,i~;". '''''''I' ,. , ,,,J-,,"-~,~,,,,", ] b,mll. ,.,.,., (l"'L"~ '"~u oc"cl"~ 
;".<1 ",,',,'" ""<lla,, ,I>,) wi""" .'" .. """,,,,,, 'I"'"-~ "" ,,,k m""~ I"" ';"'"''' ' ..-.J ,,,c,,,, 
l" "","-'<.IOO ~ln*". )" ,11'<1 ",,)' 0<; '~l in \-boo [,,\lint, o.Jt j\lllii>--'- r<t"';I1"",c I, " '" 
,,,,,,,,,,1 Of " .. ,,,, ~,~:,,,,J oy ,:'1< ,,_'". 'fW" " ] ,><,,;,'" Itdi ,,,- i, """I"'''' 01, ~"cb w._,." 
""",illig r",," ,I", ~",""I . , ' "''', ' '" ... , "'m; " ~ ,oj,"" ~ '-,o_S5\'o ,,!, ' \., .",,1 " '" me .. "'; 

,.ilil • " '-'" low ,-", m.,. " or' 1n 'co, '" ""'" " ,=. " "-", ;m,,, V~"Y ' ''''''''' " f<""" 
'[lq1< 01 tro" ,,,," "' ,~ "' 11>0 ,-in, Icpc,"h . .,.., bo o. :!-k,u ,'( .uul» ""J 1~"< •. c,poc;' II_' 
od" ,,-I,dt """'.J, ;"",,", "P''' ~ hich .. r",!. rJtt LI> t)" I ... ~ " r " ~ "" k "-"I,;L .. ,," i l> 
,01",;",;" cl;>I~ ""'....,. #,' "oli'<lr ,i". ,;,,, ' r x ;", "", ,1 ,1 ,"'I;" th" "d, """ 

r 'O" 'RO W.", So. k, (Nm,di, p"1«';"""",.,.) 
11", l'<""bo w,,« ~,,~, w" lisI<>.l " th"' w ,,,d c" ~.-",",l,·, :<. 1, &6_ wito "-''''.~ , .. b " t 
J.""'~I'-.J m Jon. 2~. l OIN, C,il i ,"~ '~hiI;. ;,..""h", >~, ' ,h ," ,,~ C"~i ,, 1(;,.' ~,'..,.J ;, ~ 

he ", 01,,11; ,'., '~""'~'! 1"·",,,1 \ .- il<,; """ h,,,t 0" th M"' • .or v" iI"",, , " ' M.~,<,",m '" 0-< 
,·",II" H"" or ~'" Co<><J~ , ,.-.1 CoIoo,"o I{j"Cl, ill T"" U"", .. ~ (',,,~1C ( ,,,",,,,,, (U~'-'II~ 

I s-9l). 10 >-i:lili,". ct i t i ,~ I~ ·~ [". ird.dt, , ... ,,"'" M the ,,,,,·,,1, Rim .m><1 i t1;1 1'0-.-" I'M 
.' J I: ~'i"~" "<,,. tho "~,, of ,.,,,.,",,,, ",,,,,, ... ,, .. n to tl" " .,r."' '''''' of ,o<; 'Q;.-,.m ~ ;= .-oj 

~, lt [ ',,,., . _,,.,, , I Ln., ""'"' oj 1)0<)1<. ~·.lf.r.<l" 0 ' ''''>0. Cokru,1l, ".0 M«" ',loclt 
C ,,,,,,,i,.,. ,~.J th,. <nticc (lJ ] 1\ i, :~, "',",,' "" ;~ . A I '''''."i' b:"""';Lj,-' [he C, ""'.0 \"0;'" ,;c J.:< 
,~.,~",,J """ , I"" no " ,;b "r 'c , (;,,[;''''''' """ ("~,·· I '. ' I(h',,,. i,; , ,,,,',.,,.1 ,' ,1;"n",,,J 

, 
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di"-'",' i"'~ ,,, I ) ";'~' , h , .. I'" n'·" ," d" " ., L" Ch,,", ~,J Cuh" I\i . , ,, in : t1 '1,,,; 
,,, .. .., 'i ,~ iC ~ 1 W~ J'») ) ) 

I·',hi,,' te. '"" coo, ~" ,..,,, ,.,'" ,m~ ,1; of ,;.,:~'"' "m", ~d 'kh, ;~ .,,1 m""~' r,~ 
,1" 1, 0<, "' .d r""·lI<l,, ill< ~ ,,'., OJ, 0\-" "",h ,""'" .t,·" !.J,." = 1m ill cit,,~ "') II ow '"' ""-' 
lh'''", w",,"" G'" " ", • • , "" ,"c"" buI nit", ~, " iL", II, i,,, ,,,,..."t,, 0)" "~. i ,', , 01 
r'''i~U '''' I)i" ",",i", "-'-~ ' I )' of f"', j ""'ni ,,", (,,; , ~ ""'" "" ''1-.01)' " . mi"""w, IR,,,,, 9" :C 
ll«·li "" ,,: ,I<, ",,-x i." ~ d , ~ " k;., 01 1.",;1« ... ..J "".,"""ior. ,Jo." to I.,,>~ m.:ill"',cm 
",~" oi" ". ,I-.< C"h,..-j".r<l (,",c: .. h',,~, pi, .. """,,'" ~ .. IIo, ;""" " .. "~ .. ",, Lnt""', 
" I'" '"", Otbcl ,I:""", i", I,,;" ,~, II '''io" ,,;J ,," .. ~ 1"" Ii ' v <1.,,, ... 1.';"'" ,1.., ", "fi" .. '. ,..,''''-'<"", 
,,,..I,,,, ;,,, '.e",," "" "". w.,."",1, ",,,io"'" ''''' ",,.J f<~.!lO< ",,",i1"-., 1~" i, o,i',col , .. k" 
' ~'~""<>1 f," , he C,"',., ",>I.,. ,~<;o To," ( i--., C' ''''') : _~"'" it j , ""\\nst .~"n oc
I ....... Bu"'" ~="''''' on ' ''' N"~, (:",,,1,,, R'v". [)..., to ", 1><1. , L' "-'.i"b[, I",,,,,. ,,>oJ 
loc, ti"", ~ J> LJOl;'"I) w'.a, Ill'" ""';";,, 'I ~u!d util,,, tIIo v<ojcC: ),:>1; , 

~.II",!" T"'" ..... ' 
" ~",.; ,, ~i",,;, ' Oo ~, d)' ''''' """" " """,,Iy th" ~ , " lim ,koJ .. , I" _\ 00<) " ," " f'" "''', 
,00 limi" ',1>< lr~,lI<4 " ',il,,-,_, i>, ,'or .. d"nt.oo. &'u,,1 ,,,,,,,,,, 1 """""' .. ~, ,on''',IT~, 
,,~ I "[:'-'~ "",,-...,~. I . , ,,",,,i,," , ,.j 1>i< , ~", i ,,1 n"" ~, i'''' ,,,,,,,,,,,1 ""tlloc "",- ~ill '" 
",,-, ~" , ,.., 'nt< ,mw-.. 1",,,,,>1 '~"" ";"-": I d;' I ~ i"" -.., I-.<r~'" 'f' _~,",j SUIloc<, 

r.-'.<,)w:i,,'" ''''''"1'' : ",,,_,, ,,~oo=' to r~""" ,,",,,ro.. i,,, ,trlOO l,>(H'~I-."H'. 
","",ll"" , .1.1","- "h i.i"", ''-'0' ,;0",;"" , ,,,,.I t,"j, """, ,I>< .. i"i with ,,,,;t i6k 
'ff'Ii" "'" 11", .-,,,', .'.n ,w," nf ." .". d""ill ,",,,,, .I, "10k .. mo<t..<,; ,,1 tc""'V~ 
i,,,,ft,,,,v . .. od _,,,ftbcl\t, "-\cci""". 1 ">.~ I>X.S woulJ '0<1""" Ill"" 1M" ,,_~' ", ... \m,.,,'., 
=m ,II< ,"00>>1 of ..LII """ """...,. "l<>' 11"1:"'0", "'~ (II"', o:",,.,.-J, "p''';; ,'f 
,:~,"' i, '!C ..-.d "~, ),., ""n-ook,ti,.., d'. , ~ .• ·j, in ~ 'oo" "I '"i",1M "'''''''<,''~ mJ ~oM)' 
, ;<'<"",, I""c,ex. '_"''Y C', ui ~n,,,,' ,."""'" ,~c'", IllM of lbe ,.:~~"" =~ ~'" 
"':,,~ ;. Joc,,,J ii, ''''cr ." .. ,,'" ,,#1, "f h<lkllllil ,,"' ,~ '" " = . "," ,d"" 
f<" .t',', I Iy. n~"" r"", ,,,,-,'loni,>.! ,,",~,,'.J "'"' ,cc, ",-","",,-..I r,IIL'''' ' '' ,,',N. ,>0"''' 
",' '" I, ".J" In,." "',~ 
Hyd",.'" ,I~ .. ,,~. ~; , h ... .t.ic>.k or:";,',~i , ," i, ,'~, " ' _ ",,,,,,Je,,'" " " .. He ,.]I"" "ti., 
tt< ,~ ",d " ~1,hj" tbe ".,.oj~ ~ " ,' , 1! )~ I "' l ic ""'''';;'11 i , J~' ""'1._ f,,, u.""" ~m ... ,'" 
"I "']" ,"" '" ~ , .. ]j" j' 0"">" "'>.! i>< '¥ J I"",b.i", '!'I.j:,' .tiOJI " not r""i~'" ''''', f!iil~ 
' hi , ,«"".", " " hod i , ,,, , 'h!i,~_ 

, '" •• 1 '''''i<>g , !"""ri_,,-" h ,~ , oem" , ... '"' 11'- " '"·"", i, li! I'I ! ,rr""i" <l "" " " ill" Il>e '"? 
~~ ,h l,<, i, ~',,":d ¥OC' "'LI-","d , '-"m: .. !"fl., , ..... 'l ';.,., ' "~"'",c' ~'"," ,,,., '" 
"" '1";"'.-1 n l ,c-...,""'ooo v\O.n u,. ;of" .. , .... " u ,"'~'c" ,,~ " , '''' " (~ "" ""'''''' 

H' ''''g'''' ""','0 ,1 " I' ,, 1 "eJ ~ "'" 01", "']i" ''' ' I I" "c" "k 1,, 1' k~·~c . Di",-i"i";" d,,,,,~,,,_ 
i l'",~d, ~oo 1m." ""n-, ,,r Cli-<. *,11:""." "~' .1 in "o<''',iI .,,~ ~ .~my<j r .. POI " ", ' r LI·< 
L .A S,,", D<,~"' ~n' of ;'~ri." I" ."·.-\" i" ,,J .A ~"' ," ,,,,. lth loW"ti.oo ~ .. , ;o< ~ ,-\p~ I" 
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r", bffi~ "'" ri"~,,,, ,y ",.Ji«1 I" ="'~ ,hoi "-~~, w,,,J d '"' """" ,, ,><I,," " '" L.n.~ 
'!~"" <', l<o<" ...c."" ",I ,,,,= ,;"" COl tl>: ,.1"""" '"" , "'" 1'; .... ~'" k",'".' h;.' '" '=,. ... ,,' 
."\~'." io l," oj """Ie h I" '" ;, ... '~ .. ','Id ,0 ""'" Jk .... l ",;j "'~"'''' IfO .. , I1, 11, .. ,""*,,, "I 
"""I",; ",. i",1 "" ... , "" ;"" " , i" , Ii ,,, ~ ! "".,,~, ''l'''' ,.,., 1, ...... ;.'I<",~" " ' " IL,,'",,, "'~ 
"H'~ ' ; " ' ''' "'" ,he,of,,,,, i , ",...,~ " , " ","i ,h", " " ",-"., , I,,-,, ,,-vo h i" i,i ~ ~".,," 

It.: ""''' ,.". ,If"",,· n:ctl"" kI ,-" , _oOk '-n :kot,oo of ii"-/''',,' 'Iy.ld ii, A 'Y4"'~ '" 
s."" ,,,,,,,, 1001>0.,, ", '-""""-"" ki ll ,"'e ..,1,=", ~ .... j " "",,"" """',. beo:J f" tM ) ,,"'_ 1,Xi< 
to 'ho ,1<,. '" gm-.-rh "I iI-", .. , " " I" "'" d fi ~ ,Itr "",,,,,i,,,,, ",,I, ",\00- "',"" " " ~.I " ..... ,i "" "' 
"" P"" 10k "'" "" ,;'1 '1)"'-;" ~ " "'f"""I. 

I!"tk-,llo 'Wi<at;'~\ tr m")-.... "' • ... ,,-can (hcliecj)IC,) i, ... "" cth-cth~ ltoo ,,,:t>ic.k 
,~"I""' i ' " i" li.«, ,wi", .. ,,,,,,n _ i" "" "'~ , .. ~"'~ lI<ii","k ",!ly'" In",!) """'" ,,: , ,"",,' 0 
,,,,,,M~ ,,~ ,""o .,-"lie", ,, 1n ,. ,,,_ li,,,~ ' p 'i"h""" ,. ",,".-o.!.>'. _ i,iI,- II<"< li ,,,1 01"'-1 
"il"'" ,,,~,, H,i i<opIOl'_' I" ' " """"h I,...., 'I"')' I"""" oi",,,,,, ",,"g tom ,.." ii'cJ-~' ;no 
,""1"j\ >t>l '"" «l '.oi;>pC~ " i ,h ~,ru ~OC"" thCl <l<)'"" '-'" I>c:bkidc " , 1J.ri" dru;»)';: ' ,;= 
;t'<wnt"' ~ n'-< ",,"lit' or 'I"Y ~,jh '00; ji":I-"j"~ . i,w.1l ~ 

'\I'I _~o'i""'I< I )' 1/.92 ""'" wiil , ,,,';,, ~!l""ht ",,,",,,,',1 " po«iN, <c"",d..., t"-",,,,n1 
bid"",,'" ,",,'m: oj' """i,,,,- " I' the ,.u'c,,,," i«lf '"""Ie. ~" n'l ," ClO u ,,,, ,',," ,tlei ",_:,ial 
,,,-"""'" " , ""~"~ '"Y L ""_";>t'n! ",,,,t, '"" :>""""" ,-" ,,,,, ,.1,,,-,,],,, '·'I",n, i" . 

W;"ow H • • " •• ,;" '-... 'm • • t 

Wi lle", "'-" .... ,,' ;, " " )' " mOL" >0 ""'''''';''- i, ;>; !"' .... , I" " i> "" fum ' '''' "..J, "" .. S'''w;,¥ 
"'""," ,w.I:. up", ) , roo "," '" "'" "''' _ ,[,I", ""I. i· J ",," "" "" ,,' .. "-.II. ']1", "''''_. coo '>r>ri1OO "-",",,, .,,, "'''~TI _ ," L<C04,i ,,, " ,,,~J,,<d ,,~ "" ,,,,,, 1 " I' ~il"", ~..,i, i , ~ II.bj " ,ed',.,.,i , ," 
IC."",1;','", pm .. --,-ib-;;:l \0.", ,,,<J OCrbici<l. """ Ii"""" Fe< tk ,,,m ''''''' '''' "" , .~, .. , " ",,~,,' , I 
o [ ~'ill"w b""",j, """"-'", H""lx< " ,'," " ."' .. ~ .,>1 ",c.cribd \o.>'t ,in .. i. iocfhti" ",jJ ""lui" , 
,.b li,,,,,I ,,,,,,,, ,,, ,,_ 'iho=l<"" , """+_",,,,1,,,.,,.-, ",1"",,,,,,,,-, ,,"""''\' "'C<' ,,,, w~~ """-"J 

v:,b" '''com'h~" 

T.;:" ",It" ,u.-, k to,,,, ",,," "1), ... ,,, ,,~"" ;, I~ " ,~,i< "",""""''''' .1 iL ''''''' be " , " ~ rn." 
+" • i: Jo, ~, "' .... - ""~'" '''" ">0 <f Hi ,,, It, """" h"" . 1C " i 110 ... I,,,, ,,,. ,;, """,',, ~ ,,,i 'L .1, ~ 
-0 ' il< """, 1i oc" ,1OV,'tI, or' ,I>< ",iilo", I:l<"h.~" ""'Ld" ,~<'\t,,-wifl!i ,i",'",1 a,d~~-r) m",c' 
" 1' .. " i '" I, ' un' : <> I~ , he 'J., II ,,'ic;..l, "" Ji=.,. ,, " 11" '''''''' " ",>.I"') """ I." " I' W",i,,,,, .k. 
""I ,Ipi'h b,;" ;,,,, i, lhe "fn"" ,~," "ne In- .." _"i~",~,, .. '''''' ~J% ~""",..r '"; 
,~""~X"""-'<I. 15 ' 1 .",,,', ~iH ' ;:;I"i " "".,,~-•• _ ,~" .. :l..nk ,,,l "~lj''' \l. 1 ])10;:01 \ """ ,,,,,,,,,, , 
" " ) b< ,,,,,,l=! t~~ )<.r> "'l~ ' ; ,,;, .. ! L". L ,,~ ,, ' 

M=t";t<lh"w,u' 
M,"l""" r"""" , ", 'L ~-""" """'"'i"""")' lJ _ I! ;"" I ~, ,~ J ~1"'r.J , to( ""'-~ "" ,ill<d '" 
l",,""cO iJl Of'" to """,,(-'1 ,)' kill '''' Jl""q""" ,",,,,,,1, 11.",'''''' '''' ",'wlohlc:« ,,;"',, " , 
" j " '''-T_",e \\,,< i",'-'~i." ,"" , AI1"''''Lh., "-,,,,d oroJ fer ,,,,,,,,< ui" "00,,,,,, 1 i",,>:\," " Yc,," 
""ch<u».o.1 """Ic«, "",, 'dl< '~'i'k"',""_ ,r.d pl'"'' ib<J 0"-" '-1, 
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Y"". On'l , ,' "" >-","~ Ih "' "'~~'i',J .o j .1", ,"ut 'i"~\\ ","" In, v'",,:< ri,~;" "" 
c "'" i "",t , ,i>.01< ,1'", ,»,;"" f" i ni· i.< I ,,,",, ,.1 "I II","'.,"". 

lid",:", ''I'P:h1i"n wim ,0< n'~'m,,,,,,d "Ii"" ,,, ~: - Rd"'''" nl r.,"",J 1~'rtJ<'h ;, '" 
""fec,i " n-_..-"'~ ,,[ ,~"'''''" """i'"'" D" '" \Oc .",,1 " "'" ;",,';'y. "" i ~). "I"u ~ """"I'"" 
" ..1 ' "" ,=1", )-,~hlcd, "['I'; i" r' " , .",\~"l, ;,o.!i,:d·,,1 p_", '~'~,"o,,' i, N\l b,ihk 1'", 
",.,d~·,~,", 11>, .,ei), tc'",iUc aJ~"",'l v, fo< 1 -," 'h ~i, 1e 'l'fl~. L ' '' ' ~'","" 11<0 ",,,,j, "" i, 
""ri.1 ,~k"'i,,,, .~,';, I I..-bi.·d ' (t,,,,,\ ~' iJ),, ) .~"."' I,,n "' " ,<_ .Il i" ,i "'Ii,·~ ,t \ ",,"' J.i; ~ 
col ;,\) • ppiiCOl >On ",~I ' ho I",,;. "k h" "''''' " , "'""''',,''" '" ;j~ , j<i " ,[ ,,,,·, 1 ""?', " ,"" i ~ . , 
"''',,'_ ",.J u1J~ , "' .. ,,~, ,'e~""k<l " I')'in "' I<'" d,df =~~ I~·li"".", "".,,,1 I"""""., 
"I-r'b' i,," " iii "-','CO ''','~ J<il\. bot J, ~ to 11>< u.M" or.t.. "","ki,,", ~d """ ie","" 
'-"l"hCOlClm;1 ,,~n'" '" ,,<.Cd , ,, . 11 "_, iL, ..,,,,. 'Ihc", "'" " ,.k" i, 1 "'~ .. . ,o! "",i_ 
oo..i,,,,, "p<nti"", odj.""Jl1 '" " ' ''-1'' ''' "'= "",! ,·"'w <"in". 'ro.iOl "-~\,,~"' 1)000 '" lh< 
,.";.,.,, " ..... '" ~""" " I' ,."" " JL, I ~ . il I ~, l >oXn <let"," i" ,,1 , ~ "" """I h" l,icii!e "1'1' ik .. io" , .... 
I"'" il> l,.- '" ~ ,od /< \. <r .. "''' i" "k I. z.. 71 ''''''' , 1>.<1 enly ,[ 'oOOi lioo" ",,",,<m' 

~<p<''''" ,.,;~ l=hid., """ iy ,i,,,, " 'U' ,.,,~,. I )"01' pc,i,>I ~i'h W"J_"" I,"",'oklo 'my 
to< "" , It; -."i"" "",,,'" 0 I' "-,",,,,'i ''l' ." '",,"i Le. W""","a"", ~,rl>i<kI-,; """,kl '" r"" .. , ,l~ ''''''l ,uk 
... 1 f.'""' ''' ",,,,,,,,,,,,",,,, fron: "",,,,,0,:;. -:1 ... i ll ,'."It, wi',- 'hi ' , ~~ ~f "". "~"L ,,-,"' ~" 

""" IJ ,,,,I), '" ""'.l<!d 1 5'/0 tho.: Ii ", rON >t>J "" . .. _ " "''1)Ii'''~ ... ,,<oulol ",trk", hi ~,." Ci II 
'u,~ Ho"" ~',, , J"" to ",,,<;rioint,' .,,,' ,1;0 fiLr.OOo: of)''''' ",,",._~~ "1',> ""U"o, LI " ,,,-,uti'; 
c" ,opti<lton , "",""uy 10 ",h',w , ' ."T,,"," ,L <ill P'"'''''''''~' .,,'" ,'-" "'" "r ""il.!', 
,="" '[, <10," '.l) ",-:.;x:<t 'ui, """bOO, i1 ~~, d'""mc" "' '" "P'">' 

M",,'''''';,ll ",,,.,,-, 1 """",,-1.; ,o"";,,,,,-,1 ~m ",~~" .ru*," " . ""c';;'""",,_ c·h"i<i "<"',, NI"l . 
,'.:<>1 pl owi"". ",_II h),u",uli" .;",",,,~ ..-itil h,,;",." , ~_~""''' ' Err"" i,,, ~,, ,~. all mocil.<Llic.1 
"".,,,-,1 mct1",~ w .... , "'"";>",1>1<. K'~; ..ro ,", '" ",b.. 0<, tonm] ~" Qp<, I)· . ~"",i,, !"-,.hli"r 
i , '"' ~ Y ,n",,;.'. fey r~ 00" cy': tt,,, " "' " I ,,,",, ;n Ji ,,,,,,,,,'. iL;, ""'" ; 'Off JY-'1' >C 1 ,,,, I'''' . ,,1 
Im f""''' ,b,.hk w""I) .e~,,"t o'L D" lO "' ji",;", " OO "" 'P'"'il;c "'" "f u~',,~i' c' :LId ," 
'''''' ''':'''';'';1]'. , :,~"Inrl, .. ~:"" ~" ''',' c",~ihd , "hK, ,tee,",'", 

l\m~[;!1oN>i~ i> I',,">'''Y ,k;' , ~,' I ,,~ orr",·",·, ,,"''' ~ of nco",.",i" ,,,,,~,,~ I k' h ,.,- "" 
,;u ti )· ,II"",,,, "itl" ~ "1'"",'''' ""I 3''''' ~"",I " ".ji",,",. Lt i. ""1 x,<d-.~. 1-" ,," ~, 
",:"'"i,,,,, "', ,, .• .• '_, h '''"'f''',,'J co ex,,,,,,"'. I"'~'''l'""'''~ l i ~ ,.- I~" HI.clr il'C~C~ 

' ." ,\ fox"",- 'he ;."" "',," f"" '" ' '''-<j, it., ",. 01 '''' """,,, ""~'i"". '" ".",,"" ",J .. , 
" it "u,cto. '''":iu,, ,¥~,'. :rJ\,d)' J ree' i, leng.' "''" " """ 1 "'< " 'X_ ".., ,1« ,,",,,c',- ""''' 
, I,,, ,,...,1 ~, ~ tn,,,,,,,, ," "" ,r '" r"""·.~ i!. ,,,,,,,<to. : 'u~k,' .",,,,>1 " ,oj """''''' 

'~ue-",'''' 01,.","" "". I"",~~,p u~,L" ",,., '" ''''''''~ ,I" ""~~", I " ,,,' ;' ,1\ i, lI,. """,,,.," ;, 
.. ~., eo, ,;,,'£. I 'Q~u",,"->lill. "'" "--.,,m',',' " "" , It,,, ,," '" l,H'~' i, '."" ""; ,n , or ,t-, "h'" 
"' '' ,1'I" ,i ", , iL""-" i.,,, 

11 ,.1'""1,, ~~"~, ,. ~i l ~ l.~-U""" ' 1'P"o.>'i., " ', h;,t.i, .0:''';1'< ,,\<I , or_ No h,," ly "i,~t l,", ' I' 
to S1 r,;. ' '" i " ell" Li·, ,"'-~, i, ", ,",A~' "1'-'" 11:<0 ." .. c ""',," -t<I " """ ' r ~)' i Ll) 1r.o ~crt >oi ,I;; 
1'" "'''"~, I", .. ~+ .. cl:,· ,.Ij,.,,,,,, ,,, LI ~ "",ok "rtll< ",c~P"" i, l,rr ".-..,!""obcJ lI,d",,:, 
~,ea"'" wi,; 1 ~' , "" iOc ,",,"," '-'" i, ,'" ,.'","" ~ I " .i"":, ,It"","",,, II '~".~,~. ' ,,,-," "" ·,i, ." , 
"h", ,·,,;'n, "-.,, L " f ', ,~ "~"4 l1it. ",e"" ,'" ~;"j w; b "" ~"1< "'<I·"',~l,· ",. ,f,.",k, '" " ,-." ,,1, 

", 
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,~ ,;u :," ,'" ,Jl, " ;" ~'"'" """~" .. h ,,, , " ,"":"_~",,,,,,--.l H~"I."'. '~" '"'t';, l l " ,';II ~ , h . 
"" ""I ~" OI" ',, I,~ , I" ;",,,", 'ho ,;"-,, of ,t,,,, ,,,"," " ~ Ii ,,", wii d, 1, :1 "", ",,""" d ",. 
~ i yd"," ,~, ""01"'1: " H "'",c."" "<'1' " ~,,,o,, .. , n "" of "".,,_,~. " '."'~ , ,I ~'''' """'.11 h, I";:;. """,,«I loot ""~'" ',,,,,,IJ t>c ;".11" ,'1;,'. "" oJ " , '"jc'", ... ", '<Ii"',," "",,, , ,:.: ,ook ' 

1:",","""" oi1<" II ~ "i.-",,~ d lee'; , ,, ... ,,, " ,..; ;, ,"" "I, ' .~",b .. IJo I,' I" u" "W ~;" .. 
; m"""li",'I) .. I';"""" " th : '"""l' "to, "r " ,\ foc1 ... ,,'" th., tn"," ..-, ,,-, j,; """". 11" "rb, :,,1. It 
" ." l>c ,lx>ut 95'4 ,n,dj", j f I'~' """Lil", ,,,,,""'1 i. " ilkd, h""ttN' ., '~ l et)(t,"" 
,;.,;,-"" "' ... d k,- "" ,",,, ,,,,,,,1 keoliL n., _bol ,,,,,",,-. >m. 1I h" ", . 11<0, ",,,,,,. ;,, ;, 
"",."...J, Hoi" l,ft oro ' l'l.we","",I)' 'h e ", Iou' "'''' ~'.cl" " ',Y"" r",n tt., ~ ., "h,~. 
I ' ;1>01." d"V i.' ,~. , ",~dl, . 1'1""" 1>0", ~ooI" "", ,~ ',0 " ",," ~,",,' .J<JdJ4 jajn "",," ,,;:, 
I"IJ m";,,,,,~ f(), I.-...~" 1><><"'" or,; .-.' Lh." ;, f<'O~ N' !'It r.:, ", .. ,h"utbed ""'''', l~(, i, .;,~ 
''''"1'''''''''' ,,, ;ui, u.',i cog <I<,'''!.>'' !;'=" on<! foo t> >r«"" ".,.;" II-.< "'" . 00 :,'" ",",,,,,, 
,,,";H;,,", ,11< ,"00) "''' "1X'r>..~",:< 11 .. ' nl<ti>Oo1 i, ",,,,,,,,,,-d j"~ I>l'''''' .,,'Ii b.; ""'; '" 

I." rlCO.'''' , "",,~'i" "",,,Is "". ioo"E" "OC" 
R"," rkmi 'll] m ",,, 11", r.l"" SJ", t>l ">lUI"""" of ,11 ,o. ",,,,Mr.',,1 """" " , """" "" , 
H",,,',~. "i"" II " ,,,i{,,n,; ,,," ',""" "V<'» '",," ""-,, ,,-, .... , ... "'"" ;" ,,>J u., """,,,'",,'" 
,.,,"'" 0["' .. "t II" ,.,,,,1, d ""~~, ' " io ,he ~ • .t:" 'N", ;, "'" hem, d,,,,, ,-l ", I~' " .. , ,.,1)' Lh" 
,~"" ""t ,ffu;' ;'.~ "",:tN. 1<1 , I", !l:e 0<1)' mocllo<ti,,' ' ''''''''''~ "'~ ' '"'.,""~ hi ~" " " "." 
lX' U., ,,,.:,, il, ~; "-'", ... " "....,,, h ",,,, h, ,,j ,,, j ,"~ ",~" ,\ "",,";",f<d f 2,1;$ " .. ,,. u f 
"""'ju;L, leo< ",-." """,,'~ I r;~ , ,,,L p"w;"'i . ",1.'", e' "' .... L; '''' 
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I<~.h""" .. .1, 1), ",.. j (' ''n,''. '"<2. C""I"';"'" 0 ' """ I,,,.,,," .00 "" ;,,[,""" ", iLl , 
,oltcoJ" (T",,",m ,.~",",,;., ,' )..,-,j P",,,'.o Oli., (~'!,,,, "X},,,, ,' '''I( ''~''.fot;,,). W,~,I Sd, .10::wJ
,M 

r:o .... ~"' , T, M __ V. C .. Lee. r.c. c,',' ",..I E 
!l=!!"JJ~" ''''' "f,h 1)";',,<1 3,"LO'< l'.S fI,h "" " 
W."; ,,,,,,,", D.C 

l'kL "",j " C, J, " ,; J. l, j ""'r (;><'1"'n;~) , 1 ')n I', ru" of ),io:"ll'''~ ., .. n" Hr .. h,·No. 
(T,,,.,,,',, m,.";""'''J (o l m.J.ooo.~"'1 'P<{'"'' 1-.-,,1, Hi>!oo;....! II,,,,,,,,,,,,.., l l,OA A<,ic"~'I,i 
R,,,,,,,-'" Sm"". 

(htt"'O<.<l. J .S .. ·LW. ]{w;"""" IUl . Col~y. 1.U, Hem, ",,,I LoC. 11.:",,11;'7, J 'N" U", of w,"" 
by t.." .... I,.-.d ,,~ "';,'" ;, ' ,~,,-",. R.lr,~d V.II" ,-. ,\,i", ... U.S. u.u. S "" ~) "'''''''' ''''ppiy 
P"l,"J 11m 

Iht, cn locn. !<.H"J",_lj"I .. ", ..,..] ',,"M, '""'''\. T,,,,. [;""",o.h,,, b>c .. i,,,. ']'",., 
M,,'-I t'. ;v,,~ry ~J"'<l", 

H0Chs, R.I" "'" H. ... , Mo:-oo<:l' l'il);' T ~.f .. "I ,""" , ..... ~"'''' ''. ;" ~"" ~, """br. of 
dirt,,,,,. "'" ,,",d, fuL. J4 :1111 · 1 I l l. 

J,,,,,", It. 1%11. U"',.;'" Ll>c t>cc o:the ,,~<, l'<:<>" W"" 1(''''''''00' T"";,",,. >:1'""$ r';.1~ 
V,"u_ ' 4"".I . 

Mo--( '.,.,' • .-\. and li.fI. C. 21K'i U.,~h """."" how to I'll • "It 10 ",I"""" 1',,,,,, ,.,.,kul ,,, ... 1 ex,""",", S,..-vi;;<, T ox", Ag","'h" . , /:'0";""'" ~.ti"n. I ,,,,, '\&M U nh"'~t!' SySl<llL 
Il,,,,h;u, L-5J9I )", 1. 

M..~l.cI. IJ. 1.. .00 H, ~ ,~opk.;", 10.\1 I ,;L'" h;"'",~ "r ..... t=W. Ttu'."ic<\'; of t", K,m", 
.A"""-'",)· on,'.,.", ""..-". '''''. 
"""' ... 
4U il· :'<J 

"""""",, >L ~ .,,1 Ih". I ' ,0",. >'I ". '~ ' 'I',~';ul"fY' , ' "'" .... .t! "II •• ",. ""~i' '',-" 
Sy",,,,,", ,,,, OJ) >.hiub "0,""""',,") ,,,,J _,lID..,",~1' I ~) j,,,., l()'1,'~ 1 I,,&,,, I"'~" t 0' _ 
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