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1.0		Introduction	
This Comprehensive Conservation Plan (CCP or Plan) is designed to guide management of the 
Refuge for the next fifteen years.  The CCP provides a description of the desired future 
conditions and long-range guidance to accomplish the purposes for which the Refuge was 
established.  The CCP and accompanying Environmental Assessment (EA) address Service legal 
mandates, policies, goals, and National Environmental Policy Act (NEPA) compliance.  The EA 
presents a range of alternatives for habitat and wildlife management, visitor services, and 
facilities management that consider issues and opportunities on the Refuge.  It also identifies, 
describes, and compares the consequences (or impacts) of implementing management 
alternatives (including current management) on the physical, biological, and socio-economic 
environments described in the CCP.  The final CCP was developed through modifications made 
after the public review process of the Draft Plan and is now considered current management.  


 


 
Photo 1-1. Prairie Habitat in Buffalo Lake NWR USFWS 
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The CCP is divided into five chapters.  Chapter 1, Introduction, provides information about why 
the Service is developing this CCP, a brief overview of the Refuge including its establishment, 
authorizing legislation, and description of its purposes and information on the National Wildlife 
Refuge System (Refuge System, System) and the laws, policies, and guidance that sets the stage 
for management direction. Chapter 2, The Planning Process, explains the process used to develop 
the CCP consistent with planning requirements. Chapter 3, Refuge Resources and Current 
Management explains the landscape setting; physical, biological, and socio-economic 
environment; and the current management programs on the refuge. Chapter 4, Management 
Direction, describes the goals, objectives, and strategies for the Service’s preferred alternative 
(Alternative B). Finally, Chapter 5, Plan Implementation and Monitoring, describes the various 
tools the refuge will use to implement the management direction presented in this CCP.  


	1.1		Purpose	and	Need	for	the	Plan	
The purpose of comprehensive conservation planning is to provide long-range guidance for the 
management of national wildlife refuges, as mandated by the National Wildlife Refuge System 
Improvement Act of 1997 (Improvement Act). The CCP will enhance the management of 
Buffalo Lake NWR by: 
 


 providing a clear statement of direction for the future management of the Refuge; 


 providing long-term continuity in Refuge management; 


 communicating the Service’s management priorities for the Refuge to their partners, 
neighbors, visitors, and the general public; 


 providing an opportunity for the public to help shape the future management of the 
Refuge; 


 ensuring that management programs on the Refuge are consistent with the mandates of 
the Refuge System and the purposes for which the Refuge was established; 


 ensuring that the management of the Refuge is consistent with Federal, State, and local 
plans; and 


 providing a basis for budget requests to support the Refuge’s needs for staffing, 
operations, maintenance, and capital improvements. 


 
The CCP is needed to provide guidance and rationale for management actions and will be used 
by the Refuge manager and staff as a reference document when developing work plans, step-
down plans, and making management decisions. Through the development of goals, objectives, 
and strategies, this CCP describes how the Refuge contributes to the overall mission of the 
National Wildlife Refuge System, fulfills the purposes designated for the Refuge, and uses the 
best available science for adaptive management. 
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The goals established for the Refuge, include the following: 
 


 Manage and enhance the natural diversity, abundance, and ecological functions of 
Buffalo Lake NWR’s habitats in support of national and regional plans with special 
emphasis on restoration and conservation of short-grass prairie habitats. 


 In support of national and regional plans, promote management actions that will maintain 
healthy and viable native wildlife and fish populations representative of the High Plains 
Ecoregion, with special emphasis on waterfowl, other migratory birds, and threatened and 
endangered species. 


 Provide the public with opportunities for quality wildlife-dependent recreation, 
environmental education and interpretation that leads visitors to a greater understanding 
and enjoyment of fish, wildlife and their habitats on Buffalo Lake NWR and throughout 
the National Wildlife Refuge System. 


 Develop and maintain both administrative and public use facilities which reduces human 
impacts on the natural environment in support the Refuge purposes, goals and objectives.  


By preparing this CCP, documenting our goals and objectives, and involving our partners and the 
public in the process, we can gain a better understanding of the issues-from all sides. Sustaining 
the nation’s fish and wildlife resources is a task that can be accomplished only through the 
combined efforts of governments, businesses, and private citizens. This CCP will help explain 
how Buffalo Lake NWR fits into the larger landscape and our role in protecting our natural 
resources for present and future generations. 


1.2		Refuge	Overview:	History	of	Establishment,	Acquisition	and	
Management	
During the 1930's, the government purchased large tracts of sub-marginal lands and turned them 
over to various government agencies for rehabilitation and administration under the authorization 
of the Bankhead-Jones Farm Tenant Act.  That Act, authorized the Department of Agriculture to 
purchased sub-marginal agricultural lands for such uses as forestry, grazing, and public 
recreation.  The area that now comprises the Buffalo Lake NWR was originally acquired in 1937 
by the U.S. Department of Agriculture, Soil Conservation Service (SCS), under provisions of the 
Bankhead-Jones Farm Tenant Act of 1937, and managed by the U.S. Forest Service.  During this 
time, the area was managed for grazing purposes and the Tierra Blanca Water Conservation 
Project was developed to provide flood control and aquatic recreation for the south-central Texas 
Panhandle. 
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Photo1- 1.  Historical Recreational Activities in Buffalo Lake NWR USFWS 


 
In November 1958, the project was transferred to the Department of the Interior under 
Presidential Executive Order #10787 and a year later (on November 17, 1959) it was made a 
National Wildlife Refuge by Secretarial Order #28423.  It has been managed as a component of 
the Refuge System since that time.  Historically, Buffalo Lake has been a popular attraction for 
both people and large numbers of waterfowl.  The local populous referred to the lake as “the 
Playground of the Panhandle.”  Visitor use, the majority of which occurred in the late spring and 
summer months, often exceeded one-half million people annually.  Waterfowl numbers began 
building up in late October and sometimes reached peak numbers in excess of one million ducks 
and 40,000 geese by mid-December (USFWS, 1962-1968).  In the past, recreational and wildlife 
uses have been accommodated with a reasonable degree of compatibility because of opposing 
seasons of use. 
 
The total land area for the Buffalo Lake NWR is 7,677 acres.  The Umbarger Dam impounds a 
2,300 acre reservoir when filled to spillway elevation.  The lake capacity at spillway level is 
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approximately 18,000 acre-feet.  The availability of a dependable water supply is an inherent 
problem to any water-based recreational facility or waterfowl management unit.  
 
After the dam was constructed in 1939, the area was closed to the public.  Once the Service 
assumed management in 1958, efforts were devoted largely to the enhancement of waterfowl and 
other wildlife values of the project.  It was not until 1966 that any major attempt was made to 
rehabilitate and improve recreational facilities on the refuge for public use as a fishing and 
picnicking area; boat ramps and public restrooms were added and new roads were developed 
along with more than 100 new picnicking and camping sites.  Approximately $200,000 was 
spent on these recreational improvements between 1966 and 1968.  Most public use occurred on 
the north and west shore of the upper half of the lake and was usually restricted to the late fall 
and winter primarily because of severe weather conditions.  At the time of the transfer, the 
recreational facilities (buildings, docks, cabins, boat rental) were maintained by a concessionaire.  
By 1966, more than half a million people were using the lake for recreational purposes. 
 
The management activities of this refuge contribute to the objectives of the Central Flyway 
Management Program and the Playa Lakes Joint Venture.  The refuge serves the objectives of its 
establishment by providing quality habitat to maintain the health and condition of the birds 
wintering at Buffalo Lake NWR.  The condition of the birds over the winter months affects their 
spring migration and reproductive success each year.  The Central Flyway is an extensive 
geographical area from Alaska and central Arctic Canada to South America.  Many factors 
within the lands of the Central Flyway can affect migratory bird resources.  Conversely, 
management activities that occur on refuges can have wide ranging effects on the bird 
populations of the entire Central Flyway.  Factors influencing the bird use of this area include the 
activities of other countries, regional farming practices, the activities of Federal and State 
agencies, private organizations, local governments, the influence of treaties affecting wildlife and 
wildlands, and natural factors such as climate and local precipitation. 
 
Conservation efforts also began focusing on species other than migratory waterfowl.  While 
Buffalo Lake NWR and other nearby refuges (Muleshoe and Grulla) were established as habitat 
for migrating waterfowl, these areas also provide habitats for other migratory, resident, and 
threatened or endangered species which in many cases have now become management priorities.  
Buffalo Lake NWR provides over 4,000 acres of shortgrass prairie habitat in public ownership.  
Private land stewardship initiatives, like the High Plains Partnership and Playa Lakes Joint 
Venture, have recently become the focus of agencies like the Service as the key to protecting and 
possibly restoring water resources and habitat values of the native short and mixed grass prairies 
and preventing fish and wildlife declines in the High Plains region. 


1.2.1		Refuge	Purpose	
National wildlife refuges are established under a variety of legislative acts and administrative 
orders and authorities.  These orders and authorities include one or more specific purposes for 
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which the refuge lands are acquired.  The purposes are of key importance in refuge planning, and 
are the foundation for management decisions.  The purposes of a refuge are specified in, or 
derived from the law, proclamation, executive order, agreement, public land order, donation 
document, or administrative memorandum establishing, authorizing, or expanding a refuge, 
refuge unit, or refuge subunit. 
 
By law, refuges are to be managed to achieve their purposes, and unless otherwise indicated by 
the establishing document the following rules apply: 
 


 Purposes dealing with the conservation, management, and restoration of fish, wildlife, 
and plants, and their habitats take precedence over other management and administration 
purposes. 


 When in conflict, the purpose of an individual refuge may supersede the Refuge System 
mission. 


 Where a refuge has multiple purposes related to fish, wildlife, and plant conservation, the 
more specific purpose will take precedence in instances of conflict. 


 When an additional unit is acquired under a different authority then that used to establish 
the original unit, the addition takes on the purpose(s) of the original unit, but the original 
unit does not take on the purpose(s) of the addition. 


 
Buffalo Lake NWR was established on November 17, 1959 under Secretarial Order #2843, using 
the authority of the Migratory Bird Conservation Act (16 U.S.C. 712d).  Refuge Purposes 
include: 
 


“...for use as an inviolate sanctuary, ... for any other management purposes, ... for 
migratory birds.” Migratory Bird Conservation Act (16 U.S.C. 712d) 
 
“...for use and administration under applicable laws as a refuge for migratory birds and 
other wildlife....”  Secretarial Order 2843 


1.3		Planning	Context	
The Buffalo Lake NWR is part of a national system of more than 561 refuges. The U.S. Fish and 
Wildlife Service place an emphasis on managing individual refuges in a manner that reflects the 
National Wildlife Refuge System mission. As a result, the Plan must contribute to meeting the 
overall system mission and goals. 


1.3.1		The	U.S.	Fish	and	Wildlife	Service	
The U.S. Fish and Wildlife Service is the principal Federal agency responsible for conserving, 
protecting, and enhancing fish and wildlife and their habitats for the continuing benefit of the 
American people. The Service has a primary responsibility to manage and protect Federal trust 
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species, which includes migratory birds, threatened species, endangered species, inter-
jurisdictional fish, marine mammals, and other species of concern. In addition to the National 
Wildlife Refuge System, the Service also operates national fish hatcheries, fishery resource 
office, and Ecological Services field stations. The Service enforces Federal wildlife laws, 
manages migratory bird populations, restores nationally significant fisheries, administers the 
Endangered Species Act, conserves and restores wildlife habitat such as wetlands, helps Native 
American tribal governments and foreign governments with their conservation efforts. It also 
oversees the Federal Assistance Program, which distributes hundreds of millions of dollars in 
excise taxes on fishing and hunting equipment to State fish and wildlife agencies. 
 
The mission of the U.S. Fish and Wildlife Service is: 


“working with others to conserve, protect and enhance fish, wildlife, and plants and their 
habitats for the continuing benefit of the American people” 


 


1.3.2		The	National	Wildlife	Refuge	System		
The National Wildlife Refuge 
System (Refuge System, System) is 
the only existing system of federally 
owned lands managed chiefly for the 
conservation of wildlife. Founded in 
1903 by President Theodore 
Roosevelt with the designation of 
Pelican Island as a refuge for brown 
pelicans, the Refuge System consists 
of over 150 million acres in over 561 
refuges and 37 wetland management 
districts in all 50 states and U.S. 
territories. National wildlife refuges 
host a tremendous variety of plants 
and animals supported by a variety of habitats from arctic tundra and prairie grasslands to 
subtropical estuaries. Most national wildlife refuges are strategically located along major bird 
migration corridors ensuring that ducks, geese, and songbirds have rest stops on their annual 
migrations. Many refuges are integral to the protection and survival of plant and animal species 
listed as endangered. The Refuge System is the world’s largest collection of lands and waters set 
aside specifically for the conservation of wildlife and ecosystem protection.  
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The mission of the Refuge System is: 
 


“... to administer a national network of lands and waters for the conservation, 
management and, where appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the benefit of present and 
future generations of Americans” (National Wildlife Refuge System Improvement 
Act of 1997, Public Law 105-57).  


The goals of the Refuge System are to:  


 Conserve a diversity of fish, wildlife, and plants and their habitats, including species 
that are endangered or threatened with becoming endangered;  


 develop and maintain a network of habitats for migratory birds, anadromous and 
inter-jurisdictional fish, and marine mammal populations that is strategically 
distributed and carefully managed to meet important life history needs of these 
species across their ranges; 


 conserve those ecosystems, plant communities, wetlands of national or international 
significance, and landscapes and seascapes that are unique, rare, declining, or 
underrepresented in existing protection efforts; 


 provide and enhance opportunities to participate in compatible wildlife-dependent 
recreation (hunting, fishing, wildlife observation and photography, and 
environmental education and interpretation); and 


 foster understanding and instill appreciation of the diversity and interconnectedness 
of fish, wildlife, and plants and their habitats. 


1.3.2.1		Legal	and	Policy	Guidance	
Refuge management and administrative activities are dictated, in large part, by the legislation 
that created the unit and its purposes and goals. However, other laws, regulations, and policies 
also guide management. The Refuge is guided by the mission and goals of the Refuge System, 
Service Policy, Federal laws and executive orders, and international treaties. A complete list of 
the laws, policies, treaties and executive orders that pertain to the conservation and protection of 
natural and cultural resources on national wildlife refuges, is provided in Appendix A.  Key laws 
and policies directly related to comprehensive conservation planning are discussed below. 


 
National Wildlife Refuge System Improvement Act of 1997 
The National Wildlife Refuge System Administration Act, as amended, states that each refuge 
shall be managed to fulfill both the mission of the Refuge System and the purposes for which the 
individual refuge was established. It also requires that any use of a refuge be a compatible use, a 
use that will not materially interfere with nor detract from, in the sound professional judgment of 
the refuge manager, fulfillment of the mission of the System or the purposes of the Refuge. 
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The 1997 amendments to the National Wildlife Refuge System Administration Act of 1966 
identified a number of principles to guide management of the Refuge System. They include the 
following: 


 Conserve fish, wildlife, and plants, and their habitats within the System 


 Maintain the biological integrity, diversity, and environmental health of the System 


 Coordinate, interact, and cooperate with adjacent landowners and State fish and wildlife 
agencies 


 Maintain adequate water quantity and quality to meet refuge and System purposes and 
acquire necessary water rights 


 Maintain hunting, fishing, wildlife observation, wildlife photography, interpretation, and 
environmental education as the priority general public uses of the System 


 Provide opportunities for compatible priority wildlife-dependent public uses with the 
System 


 Provide enhanced consideration for priority wildlife-dependent public uses over the other 
general public uses in planning and management 


 Provide increased opportunities for families to experience priority general public uses, 
especially traditional outdoor activities such as fishing and hunting 


 Monitor the status and trends of fish, wildlife, and plants in each refuge 


The Improvement Act establishes the responsibilities of the Secretary of the Interior for 
managing and protecting the Refuge System; requires a CCP for each refuge by the year 2012; 
and provides guidelines and directives for the administration and management of all areas in the 
Refuge System, including wildlife refuges, areas for the protection and conservation of fish and 
wildlife threatened with extinction, wildlife ranges, game ranges, wildlife management areas, 
and waterfowl production areas. 


To maintain the health of individual refuges, and the National Wildlife Refuge System as a 
whole, managers must anticipate future conditions. Managers must endeavor to avoid adverse 
impacts and take positive actions to conserve and protect refuge resources. Effective 
management also depends on acknowledging resource relationships and acknowledging that 
refuges are parts of larger ecosystems. Refuge managers work together with partners—including 
other refuges, Federal and State agencies, tribal and other governments and nongovernmental 
organizations and groups—to protect, conserve, enhance, or restore all native fish, wildlife 
(including invertebrates), plants, and their habitats.  


Appropriate Use Policy 
This policy describes the initial decision process the refuge manager follows when first 
considering whether to allow a proposed use on a refuge. The refuge manager must find a use 
appropriate before undertaking a compatibility review of the use. An appropriate use as defined 
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by the Appropriate Use Policy (603 FW 1 of the Service Manual) is a proposed or existing use 
on a refuge that meets at least one of the following four conditions: 


 The use is a wildlife-dependant recreational use as identified in the Improvement Act. 


 The use contributes to the fulfilling of the refuge purpose(s), the Refuge System mission, 
or goals or objectives described in a refuge management plan approved after October 9, 
1997, the date the Improvement Act was signed into law. 


 The use involves the take of fish and wildlife under State regulations. 


 The use has been found to be appropriate as specified in Section 1.11 (603 FW 1 of the 
Service Manual). 


 
Chapter 5 of this CCP includes additional information on appropriateness of refuge uses. 
 
Compatibility Policy 
Lands within the Refuge System are different from other multiple use public lands in that they 
are closed to all public uses unless specifically and legally opened. The Improvement Act states, 
“... the Secretary shall not initiate or permit a new use of a Refuge or expand, renew, or extend 
an existing use of a Refuge, unless the Secretary has determined that the use is a compatible use 
and that the use is not inconsistent with public safety.” 
 
In accordance with the Improvement Act, the Service has adopted a Compatibility Policy (603 
FW 2 of the Service Manual) that includes guidelines for determining if a use proposed on a 
national wildlife refuge is compatible with the purposes for which the refuge was established. A 
compatible use is defined in the policy as a proposed or existing wildlife-dependent recreational 
use or any other use of a national wildlife refuge that, based on sound professional judgment, 
will not materially interfere with or detract from the fulfillment of the Refuge System mission or 
the purposes of the refuge. Sound professional judgment is defined as a finding, determination, 
or decision that is consistent with the principles of sound fish and wildlife management and 
administration, available science and resources (funding, personnel, facilities, and other 
infrastructure), and applicable laws.  
 
The Service strives to provide priority public uses when they are compatible. If financial 
resources are not available to design, operate, and maintain a priority use, the refuge manager 
will take reasonable steps to obtain outside assistance from the State and other conservation 
interests. 
 
Biological Integrity, Diversity, and Environmental Health Policy 
The Improvement Act directs the Service to “ensure that the biological integrity, diversity, and 
environmental health of the Refuge System are maintained for the benefit of present and future 
generations of Americans...” To implement this directive, the Service has issued the Biological 
Integrity, Diversity, and Environmental Health Policy (601 FW 3 of the Service Manual), which 
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provides policy for maintaining and restoring, where appropriate, the biological integrity, 
diversity, and environmental health of the Refuge System. The policy is an additional directive 
for refuge managers to follow while achieving the refuge purpose(s) and Refuge System mission. 
It provides for the consideration and protection of the broad spectrum of fish, wildlife, and 
habitat resources found on refuge and associated ecosystems. Further, it provides refuge 
managers with an evaluation process to analyze their refuge and recommend the best 
management direction to prevent further degradation of environmental conditions and restore 
lost or severely degraded components where appropriate and in concert with refuge purposes and 
the Refuge System mission. When evaluating the appropriate management direction for refuges, 
refuge managers will use sound professional judgment to determine their refuges’ contribution to 
biological integrity, diversity, and environmental health at multiple landscape scales. 


1.3.3		Setting	the	Stage	for	Planning:		Identifying	the	Landscape	Level	Context	


1.3.3.1		Climate	Change	
Department of the Interior Secretarial Order 3226, signed January 19, 2001 and reinstated on 
February 22, 2010 by Secretarial Order 3289 Amendment No. 1, states that “there is a consensus 
in the international community that global climate change is occurring and that it should be 
addressed in governmental decision making…” This Order ensures that climate change impacts 
are taken into account in connection with Departmental planning decision making”. 
Additionally, it calls for the incorporation of climate change into long-term planning documents 
such as this CCP.  


The U.N. Intergovernmental Panel on Climate Change (IPCC) reports that direct temperature 
measurements at weather stations world-wide suggest that the surface of Earth has warmed, on 
average, 1.0 °C (1.8 °F) in the last 100 years.  Data for the Southwest show an increase in 
temperature between 1.1°C to 1.7°C  (34°F  to 35°F) during the past century and project an 
increase in temperature of 4.5°C to 6.1°C in the future. The last ten years have been the warmest 
decade on record, during which global sea level has risen about 20 cm (8 inches). The increase of 
carbon dioxide (CO2) within the earth’s atmosphere has been linked to the gradual rise in surface 
temperature commonly referred to as global warming. The IPCC also concludes that substantial 
increases in global average temperatures will cause major changes in ecosystem structure and 
function, species’ ecological interactions, and species’ geographical ranges. These projected 
changes have enormous implications for management of fish, wildlife, and their habitats around 
the world.  


The U.S. Department of Energy’s “Carbon Sequestration Research and Development” defines 
carbon sequestration as “...the capture and secure storage of carbon that would otherwise be 
emitted to or remain in the atmosphere” (Reichle et al. 1999). Conserving natural habitat for 
wildlife is the heart of any long-range plan for national wildlife refuges.  The actions proposed in 
this CCP would conserve or restore land and habitat, and would thus retain existing carbon 
sequestration on the refuge.  This in turn contributes positively to efforts to mitigate human-
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induced global climate change.  Vegetated land is a tremendous factor in carbon sequestration.  
Terrestrial biomes of all sorts - grasslands, forests, wetlands, tundra, and desert - are effective 
both in preventing carbon emission and acting as a biological “scrubber” of atmospheric CO2.  
The Department of Energy report concludes that ecosystem protection is important to carbon 
sequestration and may reduce or prevent loss of carbon currently stored in the terrestrial 
biosphere (Reichle et al. 1999). One Service activity in particular - prescribed burning - releases 
CO2 directly into the atmosphere from the biomass consumed during combustion.  However, 
there is actually no net loss of carbon, since new vegetation quickly germinates and sprouts to 
replace the burned-up biomass and sequesters or assimilates an approximately equal amount of 
carbon as was lost to the air (Dai et al. 2006). 


The Service’s strategic approach to climate change will emphasize three strategies that are often 
used to describe responses to climate change- Adaptation, Mitigation, and Education. Adaptation 
is an adjustment in natural or human systems in response to actual or expected climatic stimuli or 
their effects, which moderates harm or exploits beneficial opportunities. It refers to the 
management actions we take to reduce the impacts of climate change – reactive and anticipatory. 
Mitigation is human intervention to reduce the sources or enhance the sinks of greenhouse gases. 
It involves our agency’s “carbon footprint” by using less energy, consuming fewer materials, and 
altering land management practices, such as water pumping and feed/production. Mitigation is 
also achieved through terrestrial carbon sequestration. Education is helping people learn and 
discover, thereby creating awareness and empathy, and ultimately leading to changes in human 
behavior. It is a fundamental conservation tool and a public service responsibility. In the context 
of climate change, education means helping Service employees, our national and international 
partners, and constituencies (e.g. the public, Congress) understand that climate change is real and 
happening now; it threatens fish and wildlife resources we have come to value; and each of us 
can do something meaningful to reduce the threats. 


Climate change could have a number of possible effects on the Refuge in addition to a general 
temperature increase, including: desertification, reduced rainfall and surface water supplies, 
deterioration of water quality, decreased habitat availability for many species, changes in 
vegetation communities, modification of migratory bird patterns, loss of breeding grounds for 
ducks and other waterfowl, loss of some species along with the introduction of new species, and 
significantly increases energy costs. Possible effects were a substantive consideration in the 
development of the objectives and strategies in this CCP. Implementation of all the strategies for 
monitoring and surveys will emphasize identification and analysis of the effects of climate 
change on the various habitats and species. Also, implementation of all strategies will emphasize 
energy conservation and/or use of alternative energy source when feasible. 


Managers and resource specialists on the refuge need to be aware of the possibility of change due 
to global warming.  When feasible, documenting long-term vegetation, species, and hydrologic 
changes should become a part of research and monitoring programs on the refuge.  Adjustments 
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in refuge management direction may be necessary over the course of time to adapt to a changing 
climate. 


1.3.3.2		National	Conservation	Plans	and	Initiatives		
USFWS Rising to the Urgent Challenge: Strategic Plan for Responding to Accelerating Climate 
Change (2010) 
In administering the Refuge System, the Service will ensure that the CCP complements national 
and international efforts to conserve fish, wildlife, and their habitats, and increases support for 
the Refuge System and participation from conservation partners and the public. 


The Service climate change strategy establishes a basic framework within which the Service will 
work as part of the larger conservation community to help ensure the sustainability of fish, 
wildlife, plants and habitats in the face of accelerating climate change. The plan is implemented 
through a dynamic action plan that details specific steps the Service will take during the next five 
years to implement the Strategic Plan. The plan focuses on three key strategies to addressing 
climate change: Adaptation, Mitigation, and Engagement. For the Service, adaptations are 
planned, science-based management actions, including regulatory and policy changes, that we 
take to help reduce the impacts of climate change on fish, wildlife, and their habitats. Adaptation 
forms the core of the Service’s response to climate change and is the centerpiece of our Strategic 
Plan (USFWS, 2010). Mitigation involves reducing our “carbon footprint” by using less energy, 
consuming fewer materials, and appropriately altering our land management practices, such as 
wildlife food production. Mitigation is also achieved through biological carbon sequestration, the 
process in which CO2 from the atmosphere is taken up by plants through photosynthesis and 
stored as carbon in tree trunks, branches and roots. Engagement involves reaching out to Service 
employees; local, national and international partners in the public and private sectors; key 
constituencies and stakeholders; and everyday citizens to join forces and seek solutions to the 
challenges to fish and wildlife conservation posed by climate change. 
 
Our goal is to achieve carbon neutrality as an organization by 2020 (USFWS, 2010). By building 
knowledge and sharing information in a comprehensive and integrated way, the Service, its 
partners, and stakeholders will increase our understanding of global climate change impacts and 
use our combined expertise and creativity to help wildlife resources adapt in a climate-changed 
world. 
 
USFWS Migratory Bird Program Strategic Plan 2004–2014 
 “A Blueprint for the Future of Migratory Birds” 
This plan was developed by the Service’s Migratory Bird Program with the main goal “…to 
increase the percent of species of migratory birds that are at healthy and sustainable levels.” The 
plan identifies “focal species” that are considered to be of a priority emphasis in the overall 
context of landscape-scale integrated bird conservation. These species share a high conservation 
need and are representative of larger groups of birds that share similar or the same conservation 
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needs. The plan also calls for partnerships inside and outside the Service essential to the 
implementation of action plans.  
 
Waterbird Conservation for the Americas: the North American Waterbird Conservation Plan 
(2002) 
This plan provides a continental- scale framework for the conservation and management of 210 
species of waterbirds, including seabirds, coastal waterbirds, wading birds, and marshbirds 
utilizing aquatic habitats in 29 nations throughout North America, Central America, the islands 
and pelagic waters of the Caribbean Sea and western Atlantic, the U.S.-associated Pacific Islands 
and pelagic waters of the Pacific.  


North American Waterfowl Management Plan (2004) 
The North American Waterfowl Management Plan (NAWMP) is an international plan to 
conserve waterfowl and migratory birds in North America. It was established in 1986 by Canada 
and the United States, and expanded to include Mexico in 1994. The NAWMP was updated in 
1998 and again in 2004 and is scheduled for revision in 2012. The essence of the original plan 
was that waterfowl populations could only recover through habitat conservation at a continental 
scale. The NAWMP identified general objectives for habitat conservation in five key priority 
regions, with the acknowledgement that each region would convert the objectives into local 
action plans. Regional partnerships, called joint ventures (JVs), are the implementing 
mechanisms of the NAWMP. A JV is a collaborative, regional partnership of government 
agencies, non-profit organizations, corporations, tribes, and individuals that conserves habitat for 
priority bird species, other wildlife, and people. There are 18 habitat-based and three species-
based JV’s in the U.S. today. Cumulatively, they have conserved 17.3 million acres of habitat for 
waterfowl and migratory birds. Within the Gulf Coast Joint Venture are six initiative areas. 
Buffalo Lake NWR occurs in the Playa Lakes Joint Venture initiative area whose mission is to 
“conserve playas, other wetlands associated landscapes through partnerships for the benefit of 
birds, other wildlife and people”.  
 
North American Landbird Conservation Plan (2004) 
Partners in Flight (PIF) is a cooperative effort involving partnerships among Federal, State and 
local government agencies; philanthropic foundations; professional organizations;  conservation 
groups; industry; the academic community; and private individuals. Partners in Flight was 
created in 1990 in response to growing concerns about declining populations of many landbird 
species and to emphasize the conservation of birds not covered by existing conservation 
initiatives. Bird conservation plans are developed in each region to identify species and habitats 
most in need of conservation, to establish objectives and strategies and to implement and monitor 
progress on the plans.  


The North American Landbird Conservation Plan summarizes the conservation status of 
landbirds across North America, illustrating broad patterns based on comprehensive, 
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biologically-based species assessment. The plan identifies species most in need of attention at the 
continental scale, recognizing the additional species will need attention in each region and 
outlines ways in which continental scale issues and objectives relate to regional conservation 
efforts.  The plan identifies 100 landbird species that warrant inclusion on the Partners In Flight 
Watch List due to a combination of threats to their habitats, declining populations, small 
population sizes, or limited distributions. Of these, 28 species require immediate action to protect 
small remaining populations, and 44 are in need of management to reverse long-term declines.  


Buffalo Lake NWR occurs within the PIF Physiographic area #55, the Pecos and Staked Plains, 
which covers the western panhandle of Texas, the west end of the panhandle of Oklahoma, and 
extensive areas in eastern New Mexico. These high and dry plains are covered with a short-grass 
prairie dominated by gramma and buffalo grasses. There are also extensive areas of shinnery, a 
mid-grass prairie with low shrubs. The area grades into taller grass to the east, to Trans-Pecos 
shrub savannah to the south, and more chaparral and piñon-juniper in the Mesas and Plains area 
to the west. The northern border of Oklahoma is established as an arbitrary northern limit. 


U. S. Shorebird Conservation Plan (Brown et al 2001) 
This Shorebird Conservation Plan seeks to stabilize populations of all shorebirds that are in 
decline because of factors affecting habitat in the United States. At a regional level, the plan’s 
goal is to ensure that shorebird habitat is available in adequate quantity and quality to support 
shorebird populations in each region. Ultimately, the goal of the Conservation Plan is to restore 
and maintain shorebird populations throughout the western hemisphere through an international 
partnership.  


1.3.3.3		Regional	Plans	and	Initiatives	
North American Bird Conservation Initiative: Bird Conservation Region Descriptions (2000) 
The purpose of the North American Bird Conservation Initiative (NABCI) is to ensure the long-
term health of North America’s native bird populations by increasing the effectiveness of 
existing and new bird conservation initiatives, enhancing coordination among the initiatives, and 
fostering greater cooperation among the continent’s three national governments and their people. 
In 1999, the U.S. NABCI approved a framework for delineating ecologically-based planning, 
implementation, and evaluation units for cooperative bird conservation in the U.S. and Canada 
known as Bird Conservation Regions (BCRs). Bird Conservation Regions are ecologically 
distinct regions in North America with similar bird communities, habitats, and resource 
management issues. Bird Conservation Regions (BCRs) are part of the North American Bird 
Conservation Initiative (NABCI).  There are 67 BCRs identified, 35 of which fall entirely or 
partially within the United States. 


TNC Southern Shortgrass Prairie Ecoregional Plan 
The Southern Short-grass Prairie Ecoregion, as defined for this assessment, occupies more than 
107,000 square miles of northeastern New Mexico, northern Texas, and small portions of 
western Oklahoma and southern Colorado. The Southern Short-grass Prairie Ecoregion lies 
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within the Southwest Plateau and Plains Dry Steppe and Shrub Province described by Bailey 
(1995). It is bordered on the north by the Central Short-grass Prairie Ecoregion, on the south by 
the Edwards Plateau and Chihuahuan Desert ecoregions, on the east by the Central Mixed-grass 
Prairie and Crosstimbers and Southern Tall-grass Prairie ecoregions, and on the west by the 
Southern Rocky Mountains and Arizona-New Mexico Mountains ecoregions. This large 
ecoregion harbors a varied landscape but is typified by flat to rolling plains, dissected on the east 
and west by canyons and caprock escarpments. Elevations range from less than 250 meters 
(above mean sea level) to an altitude of more than 2,500 meters on isolated volcanic peaks. The 
western portion of the ecoregion is characterized by plateaus of the High Plains, punctuated by 
escarpments, while the eastern portion harbors the Rolling Plains. Soils range from dry Aridisols 
to rich, deep Mollisols (Figure 2). Surficial geology ranges from the Permian red clay and sand 
beds of the Western Rolling Plains, to the Tertiary Ogallala Formation underlying much of the 
southern High Plains, to the Quaternary basalt flows of the Capulin High Plains and Quaternary 
sand and loess deposits overlying much of the Llano Estacado. Average annual rainfall amounts 
decrease from a high of about 900 millimeters in the east to about 300 millimeters in the 
southwestern part of the ecoregion. Annual mean daily average temperature varies between 10°C 
(50°F) and 17°C (63°F). Portions of the Pecos, Canadian, Red, Colorado and Brazos Rivers are 
located within the ecoregion. This generally rural region has few large cities; the largest are 
Amarillo, Lubbock, Abilene, Odessa-Midland, and Wichita Falls in Texas, and Clovis and Las 
Vegas in New Mexico.  


Partners In Flight Shortgrass Prairie Regional Bird Conservation Plan 
Buffalo Lake NWR is located within BCR 18 (Shortgrass Prairie).  The shortgrass prairie lies in 
the rainshadow of the Rocky Mountains, where arid conditions greatly limit the stature and 
diversity of vegetation. Some of the continent’s highest priority birds, including the mountain 
plover, long-billed curlew, burrowing owl, lark bunting, grasshopper sparrow and McCown’s 
longspur, breed in this area. Southern areas winter large numbers of three longspur species: 
McCown’s, Lapland and chestnut-collared. Reasons for the precarious status of some these birds 
are poorly understood, but could involve a reduction in the diversity of grazing pressure as bison 
and prairie dogs have largely been replaced by cattle, and the gradual shift from once expansive 
prairies to fragmentation by agricultural interests. The BCR, along with BCR 19, hosts an 
endemic shrub community known as shinnery which in southern portions of the BCR hosts one 
of the species with the highest threats - the lesser prairie-chicken. A few large rivers, such as the 
Platte, Arkansas and Canadian, drain out of the Rocky Mountains through this region toward the 
Mississippi. These rivers created broad, braided and treeless wetlands that are heavily used by 
migrating waterfowl, shorebirds and cranes. A hydrological simplification has resulted in the 
invasion of trees and shrubs that support breeding eastern riparian birds, but otherwise greatly 
reduce the value of the area's wetlands. Playa lakes, the most numerous wetlands in the BCR, are 
shallow, ephemeral wetlands that, when wet, support many wintering ducks including northern 
pintail, migrant shorebirds including Baird’s and least sandpiper, and migrant black tern and 
Franklin’s gull among other waterbirds. Saline lakes in Texas and New Mexico support 
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important breeding species, such as the snowy plover and wintering populations of sandhill 
cranes. 


1.3.3.4		State	and	Local	Plans	and	Initiatives	
In administering the Refuge System, the Service will ensure that the CCP complements State and 
local efforts to conserve fish and wildlife and their habitats.  During the development of the CCP, 
the Service is required to consult and coordinate with affected State conservation agencies, as 
well as adjoining Federal, local, and private landowners. The Service is required to ensure 
effective coordination, interaction, and cooperation in a timely and effective manner with the 
State during the course of acquiring and managing refuges. Under the Refuge Administration Act 
of 1966 and 43 CFR 24, the Director and the Secretary’s designee is required to ensure the 
Refuge System regulations and management plans are to the extent practicable, consistent with 
State laws, regulations, and management plans. 
 
Texas Conservation Action Plan (TCAP)  (2012) 
The Texas Conservation Action Plan (TCAP) is required to assess the condition of the state’s 
wildlife and habitats, identify the problems they face, and outline the actions that are needed for 
long term conservation. The TCAP is scheduled to be completed by the end of this calendar year 
(2012).  The purpose of the TCAP is to provide a statewide “roadmap” for research, restoration, 
management, and recovery projects addressing Species of Greatest Conservation Need (SGCN) 
and important habitats. SGCN included terrestrial, freshwater, and marine birds, mammals, 
reptiles, amphibians, invertebrates, fish, plants and plant communities.  The goal of this plan is to 
conserve and improve the status of these species and, as possible, prevent listings under the 
Endangered Species Act.  These documents can be found at 
http://www.tpwd.state.tx.us/landwater/land/tcap/. 


As part of the State Wildlife Grant Program, the TCAP was initiated by Texas Parks and 
Wildlife Department (TPWD) to assist the agency and its conservation partners with the 
development of non-game initiatives and goals to address the needs of wildlife and habitats. This 
plan provides detailed species status, habitat information, conservation issues, and conservation 
actions needed in the state’s 10 major ecoregions. Buffalo Lake NWR occurs within the High 
Plains Ecoregion.   


Relevant strategies of this CCP and associated step-down management plans will take into 
account many of the specific conservation actions in the State’s plan. 


 Land and Water Resources Conservation and Recreation Plan (2010) 
The Land and Water Resources Conservation and Recreation Plan (LWRCRP) was written in 
2005 to guide TPWD in conserving the State's natural and historic heritage and in providing 
public access to the outdoors.  The plan was updated in 2010 and consolidated into four major 
goals:  
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1. Practice, encourage, and enable science-based stewardship of natural and cultural 
resources. 


2. Increase access to and participation in the outdoors. 
3. Educate, inform, and engage Texas citizens in support of conservation and recreation. 
4. Employ efficient, sustainable, and sound business practices. 


The goals and objectives are intended to promote stewardship on public and private lands and 
waters; protect our unique natural and cultural resources; encourage partnerships with all 
stakeholders; utilize science as the backbone of decision-making; promote participation in the 
outdoors; instill appreciation of nature in our citizens, young and old; and promote business 
approaches that leverage industry standards and best management practices to support our 
mission. 


According to the LWRCRP, “…the high population growth and associated development along 
the coast have fragmented land, converted prairies, changed river flows, decreased water quality, 
and increased sediment loads and pollutants on marshes and estuaries. Projections indicate 
continued high growth and increasing fragmentation in most parts of this ecoregion.” The Plan 
recommends that “…many beach areas and mud flats need additional protection.” This plan 
incorporates many relevant strategies, such as monitoring species status and trends, restoring 
coastal prairie, providing public outreach, protecting cultural and historical resources, 
maintaining and developing new partnerships, and managing invasive species.  


1.3.4		Coordination	with	the	State	of	Texas	and	other	Entities	
The Service will ensure this CCP complements the State of Texas efforts to conserve fish, 
wildlife, and their habitats, and to increase support for the Refuge System and participation from 
conservation partners and the public. 


This CCP recognizes that both the Service and the TPWD have authorities and responsibilities 
for management of fish and wildlife species on the refuge.  The state’s participation and 
contribution throughout this planning process has provided for ongoing opportunities and open 
dialogue to improve the ecological conservation of fish and wildlife species and their habitats in 
Texas.  A key part of the planning process is the integration of common objectives, where 
appropriate. 
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2.0  The Planning Process 
2.1  Description of the Planning Process 
This CCP complies with the requirements of the Improvement Act and NEPA. Refuge planning 


policy also guided the process and development of the CCP, as outlined in Part 602, Chapters 1, 3, 


and 4 of the Service Manual. Service policy, the Improvement Act, and NEPA provide specific 


guidance for the planning process, such as seeking public involvement in the preparation of the 


EA. The development and analysis of “reasonable” management alternatives within the EA include 


a “no action” alternative that reflects current conditions and management strategies on the refuge. 


Figure 2-1 outlines the steps in the CCP planning process. 


 


Figure 2-1. The Planning Process 
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2.2  Preplanning 
The Service completed the following preplanning tasks prior to formally initiating the development 


of this CCP, in order to support planning activities: 


 


 Established an 


interdisciplinary 


interagency planning 


team 


 Identified refuge 


purpose, history, and 


establishing authority 


 Identified all relevant 


laws, regulations, and 


policies that would 


have to be considered 


during the 


development of the 


Plan 


 Identified purpose 


and need for the plan 


to make sure all 


issues are adequately 


addressed 


 Identified planning 


area and resource data 


needs 


  


Table 2.1. 


 Concerns Grouped by Category and Listed by 


Stakeholder 
Concern General 


Public 


State of 


Texas 


Federal 


Agencies 


USFWS 


Habitat Management   


Climate Change X X X X 


Habitat Fragmentation X     X 


Wind Energy Research       X 


Prairie Management 


and Restoration 


X X X  
X 


Invasive Flora Species  X X   X 


Moist Soil Management   X   X 


Lakebed Management X      


Water Quality       X 


Wildlife Management X 


Native Fauna        X 


Invasive Fauna        X 


Visitor Services X 


Hunting       X 


Fishing       X 


Environmental 


Education and 


Interpretation 


X     


X 


Wildlife Observation 


and Photography 


X     
X 


Camping X       


Bicycling 
X 


      


Facilities 


Management 


        


Administrative 


Facilities 


      
X 


Public Use Facilities X       


Quality and Safety of 


Refuge Roadways 


      
X 
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2.3  Initiate Public Involvement and Scoping 
The formal planning process begins with the scoping period, which involves a thorough 


assessment of issues, concerns, opinions, thoughts, ideas, concepts, and vision for the refuge. 


Formal scoping began with publication of a notice of intent to prepare an EA, which was published 


in the Federal Register on June 19, 1998 (Volume 63, Number 118, pp. 693-694). 


A public meeting for scoping was announced through a planning update mailing and a public 


notice.  The meeting was held on Tuesday, December 15, 2009 at Buffalo Lake NWR and an 


estimated 100 individuals attended.  In addition to the public meeting, a mailer was sent out to the 


refuge mailing list requesting feedback.  Between the two, a total of 69 comments were received at 


the conclusion of the public involvement period.  They indentified numerous concerns from a 


variety of stakeholders in both verbal responses at the meeting and through the return of a 


questionnaire that was a part of the planning update mailing. Table 2.3 lists these concerns and 


specifies which stakeholder group voiced them.  


2.4  Determine Issues 
To determine the issues being addressed in the CCP, the planning team reviewed the concerns 


identified by the public along with management concerns identified by refuge staff and TPWD. 


Refuge planning policy defines an issue as any unsettled matter that requires a management 


decision: an initiative, opportunity, resource management problem, threat to refuge resources, 


conflict in uses, public concern, or presence of an undesirable resource condition (602 FW 1.6I.). 


Public responses obtained through a newsletter and three public open house meetings - in addition 


to management concerns identified by the refuge staff and State and Federal natural resource 


agencies - were used to identify issues addressed in the CCP/EA. 


Planning issues were identified for consideration during the development of this CCP. Scoping 


identified a number of issues reflecting problems, opportunities, or points of discussion that the 


CCP addresses in a variety of ways. The complete set of written comments received is available 


from the U.S. Fish and Wildlife Service Southwest Regional Office in Albuquerque, New Mexico. 


The issues, concerns, and opportunities expressed during the first phase of planning have been 


organized under the following headings: Habitat Management, Wildlife Management, Visitor 


Services and Facilities Management. 


2.4.1  Habitat Management 
Climate Change 


Two members of the public commented with concerns about climate change.  One of those 


individuals described the need to address climate change in management planning, and the other 


expressed concern regarding potential effects of climate change on the Refuge, recommending 


minor management changes to help out.  The Refuge acknowledges that climate change has the 


potential to alter the distribution of habitat types in Texas and the rest of the world; as habitats 
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change, the wildlife species that inhabit those habitats will also change.  Although the Refuge can 


do little to resolve this issue, it can recognize when change is occurring, document changing 


conditions through data collection, and adapt management to reflect changes in hydrology and 


plant communities.  Concerns regarding climate change also indicate the need to develop baseline 


data on refuge habitat resources so that the refuge can appropriately respond to changing 


conditions.   


Habitat Fragmentation 


Much of the land surrounding the refuge is used for agricultural purposes, thereby reducing or 


fragmenting the amount of shortgrass prairie habitat available to wildlife species.  Five members of 


the public provided comments expressing concern over habitat loss associated with development, 


and one individual requested that the refuge work on preventing fragmentation both on its land and 


on surrounding lands.  The refuge has an opportunity to increase habitat restoration practices 


beyond its current borders by working with adjacent landowners and acquiring additional lands.   


Wind Energy Research 


Although there are no wind energy developments being proposed on or adjacent to the refuge, staff 


is interested in how the presence of such developments nearby may impact migratory birds that use 


the refuge.  In anticipation of possible construction of wind turbines near the refuge, refuge staff 


has been conducting both nocturnal (night time) and diurnal (day time) avian activity surveys to 


better understand how wind energy developments may affect migratory birds in terms of feeding 


flight duration and trajectory.  The refuge views this development as a potential partnership 


opportunity and has initiated acoustic monitoring with a current wind energy developer.  Refuge 


staff maintains knowledge of future projects through partnerships with wind energy developers in 


order to track and anticipate potential changes in habitat fragmentation and wildlife behavior. 


Prairie Management and Restoration 


Buffalo Lake NWR provides 4,373 acres of native short grass prairie in an area where much of this 


habitat has been lost through development and fragmentation.  Members of the public and refuge 


staff are concerned with protecting this remaining native short grass prairie habitat provided on the 


refuge.  In addition, the refuge recognizes the need to enhance the quality of existing prairie habitat 


through restoration efforts.   


Prescribed burning and grazing are the primary management tools used to maintain and restore 


native prairie.  When properly managed, grazing and prescribed fire serve to maintain and 


encourage native grasses and forbs and to cycle nutrients through the ecosystem.  As such, the 


refuge currently leases lands for grazing purposes.   


The public wants to see the continued use of both grazing and prescribed fire on the Refuge to 


enhance forage types and deter noxious weeds.  Specifically, members of the public suggested the  
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use of intensive rotational or patch grazing and burning, recommending that Buffalo Lake NWR 


mimic the grazing patterns at Muleshoe NWR.  In addition, one member of the public requested an 


in-depth review of the grazing rights and fees associated with the refuge.   


Invasive Flora Species 


One threat to the refuge is the presence of invasive plant species; however, it is estimated that 2% 


of the refuge has been encroached upon.  The primary invasive species on the refuge include salt 


cedar, Siberian elm, Russian olive, kochia, and musk thistle.  These plant species out-compete 


native plant species and reduce the quality and potential of habitat.  The majority of the non-native 


trees are located within or around the edges of the lake bottom and along Tierra Blanca creek.  


While their rate of spreading is restricted due to the lack of consistent flood events on the refuge, 


the fact that invasive species are present along the drainage system is cause for alarm.  Historically, 


encroachment of woody species into grasslands was minimized by periodic fires characteristic of 


short grass prairie ecosystems; however, nearby farming, fire suppression, and introduction of 


exotic species have caused an increase of woody species distribution throughout the short grass 


prairie.  The refuge is concerned about this management problem, and the public identified the 


need for eradication of certain invasive species through grazing and prescribed burning.  More 


information on this issue is available in Section 3.3.1.6 in Chapter 3 of the CCP. 


Moist Soil Management 


The refuge contains 10 individual four-acre moist-soil management units in the Tierra Blanca 


Creek floodway, which were constructed to compensate for the lack of migratory bird habitat due 


to the receding water table and subsequent drying of Buffalo Lake.  The moist soil units are 


watered as necessary to encourage the growth and germination of seed producing plants to be used 


as food for ducks in late winter an early spring.  These moist soil units have become the 


fundamental resource bringing migratory birds to the refuge, thereby serving the purpose of 


Buffalo Lake NWR.  Refuge staff is concerned with providing this integral habitat for migratory 


birds in order to continue serving the purpose of the refuge. 


Lakebed Management 


The 2,818-acre dry lakebed of Buffalo Lake contains high concentrations of organic contaminants 


including nitrogen and nitrates that have been deposited over the years from upstream cattle 


feedlots.  One commenter expressed the desire for the lake to be decontaminated, the dam repaired, 


and the lake refilled so that humans and waterfowl alike could enjoy it.  Because of the high 


contamination levels, however, the refuge is limited in their abilities to manage the lakebed.  


Current management options do not include re-establishing the lake for this reason coupled with 


the limited water supply, the potential for spread of disease due to insufficient flows and 


subsequent stagnant water conditions, and the sheer expense of such a project.  Please refer to the 


discussion in the “Water Quality” section of 1.8.1 or the background information in Section 1.3 for 


more information on this management problem.   
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Since it was last drained, the lakebed reverted to monotypic, dense stands of kochia, a non-native 


invasive plant.  These stands restrict native vegetative growth and ad to the threat of wildfire 


beyond other herbaceous vegetation, thereby presenting a management problem for refuge staff.  


Cooperative farming in this area is the primary management tool that the refuge uses to deal with 


this management problem and reduce organic contaminants in the soil, break up monotypic stands 


of kochia, and reduce woody encroachment by salt cedar, while simultaneously providing desirable 


wildlife food sources.   


Water Quality 


As mentioned in Section 1.3 (Background), the area surrounding the refuge experiences significant 


flood events during periods of heavy rainfall.  These events carry contaminated run-off to the 


former Buffalo Lake.  The refuge is located downstream from multiple cattle operations in 


Hereford, Texas.  As a result, the surface run-off during flood events contains a high amount of 


fecal coli form contamination that, if not removed from the flood waters, is transported through the 


refuge and into the watershed.  This is an issue recognized by refuge staff and members of the 


public. 


Receding Water Table 


The tapping of the Ogallala Aquifer for residential and commercial uses has caused the water table 


to drop substantially, causing the natural springs that fed Tierra Blanca Creek to cease flowing.  


Therefore, Buffalo Lake has gone dry, and the Refuge has a limited water supply for management 


purposes.  Multiple members of the public are concerned about the current water shortage and the 


potential for continued lowering of the water table.  One individual suggested that the refuge adapt 


its management to the drier habitat that exists there now, and another person wrote that, without 


water, the refuge may have no value.   


2.4.2  Wildlife Management 
Native Fauna 


While many members of the public expressed their general support for the refuge’s management of 


wildlife, concerns regarding native fauna were focused on deer, prairie dogs, bison, gophers, and 


coyotes were identified.  The public raised this issue with concern over resulting damage to habitat 


and the potential for these overpopulated species to spread onto neighboring lands causing crop 


damage.  Other concerns regarded wildlife disease and balancing wildlife management with 


providing public use opportunities.  One individual also commented with the desire to reintroduce 


bison on the refuge due to their historic presence prior to their eradication in 1880.  Another 


member of the public expressed concern over the spread of gophers while one individual 


commented on his perception that the refuge is too focused on protecting coyotes although the 


refuge manages habitat for the benefit of all wildlife. 
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Invasive Fauna 


There has been a rapid increase in the population of feral hogs across the panhandle of Texas in 


recent years.  Feral hogs can cause massive habitat destruction by rooting into soils when digging 


for food, subsequently leaving the disturbed soils highly vulnerable to the spread of invasive flora.  


Although feral hogs are not currently present on the refuge, the refuge recognizes the importance 


of not letting this invasive species become established on refuge land.  Members of the public also 


commented with concern about the looming threat of feral hogs.   


Shift Refuge Emphasis 


The refuge was originally established to provide habitat for migratory birds.  At that time, the lake 


provided habitat for millions of migrating and wintering waterfowl along with other wetland-


dependent wildlife.  As discussed in Section 1.3 (Background) and 1.8.1 (Ecosystem-Related 


Management), the lake has since dried up, thereby decreasing the amount of migratory waterfowl 


habitat available on the refuge.  Members of the public also expressed concern over water 


availability to attract waterfowl.  Suggested remedies included keeping water in the lake, the 


Stewart Marsh area, and behind the dikes, as well as creating a small wetland.  Another commenter 


requested the refuge shift their emphasis from waterfowl to grassland wildlife due to the water 


shortage.   


2.4.3  Visitor Services 
Through the Refuge Improvement Act of 1997, the Service established six wildlife-dependent 


recreational uses of national wildlife refuges that are to be considered a priority during the planning 


process.  These include hunting, fishing, environmental education, interpretation, wildlife 


observation, and photography.  The public provided feedback regarding hunting, environmental 


education, and wildlife observation, as well as other potential recreational activities including 


horseback riding, camping, and bicycling.   


Hunting 


Although one individual provided a comment requesting that the refuge remain closed to hunting, 


others commented in support of hunting.  The refuge is not currently open to hunting, but this 


activity provides an opportunity to provide an additional visitor services program as well as assist 


in controlling overpopulated species.   


Fishing 


Throughout the planning process, the refuge identified the opportunity to provide young visitors to 


participate in fishing.  Staff identified the need to consider this opportunity in the Plan despite 


receiving only two comments on the topic – one in favor of allowing fishing and one specifying 


that the refuge should add more wetlands but not allow fishing. 
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Environmental Education and Interpretation 


Comments regarding environmental education and interpretation requested an increase in the 


refuge’s outreach efforts with local schools and area teachers.  The refuge currently has an annual 


education day for surrounding schools and maintains an area on the refuge dedicated to 


environmental education and interpretation programs, but staff identified the opportunity to expand 


their interpretation program as part of the Plan. 


Wildlife Observation and Photography 


The public was generally in support of existing wildlife observation opportunities and requested an 


increase in the area open to birding and hiking.   


Camping 


Many public comments were received suggesting that the refuge add camping opportunities, 


including fee-based camping in designated areas and RV camping.  The refuge currently offers 


primitive camping, which has been determined a compatible use.  When camping, visitors often set 


up personal astronomy equipment in order to stargaze at their campsite.   


Bicycling 


Two comments were received requesting the refuge allow bicycling in designated areas. Bicycling 


has been permitted on the auto tour route; however, cross country or off-road uses of bicycles are 


prohibited.  


Horseback Riding 


By far the most prevalent concern of some members of the local community is the desire for the 


refuge to allow horseback riding as it has in the past.  Historically, the refuge has permitted 


horseback riding only on 9.5 miles of the outer fire lane around the old Buffalo Lake lakebed.  


Here, riders found varied habitats and excellent wildlife viewing. To protect refuge habitat and 


other visitors, no horseback riding (or loading and unloading) was allowed in any other areas 


except for the horse trailer parking area located at the end of the auto tour road or at the central 


pond located below the campground for watering purposes. 


Horses were required to be in direct, tethered control at all times but tethering to trees or refuge 


infrastructure was not permitted.  The refuge did not permit overnight horse use nor was watering 


facilities provided; however, owners were permitted to bring containers, fill them at refuge public 


water facilities and transport the water to their animals at the designated trailer unloading/loading 


areas.  The refuge prohibits feeding of horses and the transportation of commercial feeds such as 


hay, mixed grains or supplements onto Buffalo Lake NWR. 


In 1998, the refuge determined that horseback riding was not a compatible use because of 


interference with wildlife-dependent uses.  Horseback riding also became a concern of the refuge 


because of the trampling of vegetation, soil compaction, erosion and the possible introduction of  
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exotic species that are associated with recreational horseback riding activities.  Additionally, while 


no specific incident occurred, the safety of the recreational horseback riders, their horses and other 


refuge visitors also became a concern for the refuge staff. 


 Also in 1998, a natural flood event inundated the areas that horseback riding was allowed, 


destroying the trails and signs.  Prior to the flood, refuge staff was challenged to keep recreational 


horseback riders in the proper areas as well as keeping other visitors safe.  The refuge is currently 


not adequately staffed or budgeted to control recreational horseback riding.  


2.4.4  Facilities Management 
Administrative Facilities 


The refuge headquarters complex is situated on 85 acres and consists of a small office building, 


which is also used as a Visitor Contact Center; a maintenance building; two equipment storage 


buildings; a refuge house with vehicle garage and storage building; two cooperative trailer 


quarters; an oil storage building; a small storage building; two sign storage bin buildings; a water 


well pumping house; and a supply yard storage building.  The current refuge headquarters is 


located in an old, small, and congested building serving the purposes of providing all 


administrative offices and a visitor contact center.  This arrangement does not portray the 


informative and professional image that the refuge should be able to provide to refuge visitors.  


Shop facilities are also too small for routine equipment maintenance and repair to be conducted 


indoors.  Therefore, the Refuge has determined that the existing administrative complex is not 


meeting the needs of current staff or the public.  Staff has identified the need to add a new 


permanent Refuge Headquarters with biology lab and a larger shop facility to maintain and repair 


the heavy equipment used on the refuge.   


Public Use Facilities 


Currently, the refuge allows public access to 1301 acres or 17 percent of the refuge where visitors 


can participate in wildlife-dependent recreation.  Many of the public comments received described 


the desire for an increase both in the amount of refuge land open to public use and in the refuge’s 


hours of operation, which are currently Monday through Friday 8:00 am to 6:00 pm from October 


1 through March 31 and 8:00 am to 8:00 pm from April 1 through September 31.  The refuge feels 


the amount of land open to the public is adequate.  Areas that are “closed” to the public are utilized 


as areas of conservation, management and habitat restoration for wildlife.   


Individuals also requested that the refuge add new trails and picnic areas and update existing 


kiosks and restrooms. Since the time of the public comment period, the refuge has added a 


grassland trail, an ADA accessible prairie dog town trail, and has replaced one of the old restrooms 


in the camping area. Many comments described the need to lengthen refuge hours, which the 


refuge recognizes as a potential opportunity to increase visitation.  Some individuals commented 


on the presence of trash and vandalism on the refuge, which the refuge addresses through routine  
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maintenance and partnerships with local organizations that assist in trash collection.  Other 


comments requested that the Service consider changing Buffalo Lake NWR’s name due to the 


altered hydrology of the former lake.   


Quality and Safety of Refuge Roadways 


In addition, the refuge is concerned about the current condition of all refuge roadways and parking 


areas.  These roadways and parking areas are gravel, which increases the time and money required 


for maintenance and limits the safety, efficiency, and quality of refuge visitation.   


Refuge  Name Change 


Many members of the public have bought up the issue of changing the name of the refuge.  Much 


ambiguity is surrounded around the name of Buffalo Lake NWR since there are no buffalo and 


there is no longer a lake.  Additional confusion is related to the name of the refuge since there is a 


Buffalo Lake NWR in the Dakotas as well as a Buffalo Springs in near-by Lubbock, Texas.  The 


suggested name change would be Tierra Blanca Grasslands National Wildlife Refuge.  Tierra 


Blanca is one of the original names the refuge and surrounding area were first known.  The name 


Buffalo Lake would remain referring to the dry lake bed that was once managed as a destination 


for many anglers and lake enthusiasts, that will always remain as part of the refuge.   


2.5  Develop and Analyze Alternatives 
The practice of developing management alternatives as a part of the planning process is derived 


from the NEPA. This act requires federal agencies to consider the impacts of proposed actions and 


to develop a reasonable range of alternatives to those actions. Alternatives are “different sets of 


objectives and strategies or means of achieving refuge purposes and goals, helping to fulfill the 


Refuge System mission, and resolving issues” (602 FW 1 of the Service Manual).  The planning 


team developed a range of alternatives that respond to the planning issues and eliminated 


alternatives that did not meet Refuge purposes or that were outside the Service’s ability to 


implement. The environmental consequences of the alternatives were analyzed and the results are 


presented in Chapter 4 of the EA found in the Appendix C.  These alternatives meet the Refuge’s 


purposes and goals and comply with the Service and Refuge System mission. 


2.6  Prepare Draft Plan and EA 
The CCP and EA were prepared concurrently.  An analysis of the potential impacts of 


implementing each alternative was prepared.  The CCP/EA was then submitted for internal review, 


then submitted to TPWD for review, and followed by public review and comment. This CCP/EA is 


released to the public for a 30-day review period. The public was notified of the release with a 


notice in the Federal Register as well as through local media outlets. 


2.7  Prepare and Adopt Final Plan 
During the full public review period a total of approximately 65 comments were submitted on the 


Draft CCP.  A summary of those comments and the Services response is located in Appendix J of 


this CCP.   
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The Final CCP will current management direction after the decision document is signed (See 


“Decision to be Made” in Appendix C, Environmental Assessment). 


2.8  Implement Plan, Monitor, and Evaluate 
The Final CCP will become the basis for guiding management over the coming 15-year period. It 


will guide the development of more detailed step-down management plans for specific resource 


areas and will underpin the annual budgeting process for refuge operations and maintenance 


(Chapter 5). Most importantly, it lays out the general approach to managing habitat, wildlife, and 


people at the refuge that will direct day-to-day decision-making and actions.  


A critical component of management is monitoring and measuring resources and social conditions 


to make sure that progress is being made toward meeting goals. Monitoring also detects new 


problems, issues, or opportunities that should be addressed. The Refuge is using an adaptive 


management approach, which means that information gained from monitoring is used to evaluate 


and, as needed, to modify Refuge objectives. 


2.9  Review and Revise Plan 
Agency policy directs that the CCP be reviewed annually to assess the need for changes. The CCP 


will be revised when significant new information becomes available, ecological conditions change, 


or the need to do so is identified during the annual review. If major changes are proposed, public 


meetings may be held, or new environmental assessments and environmental impact statements 


may be necessary. Consultation with appropriate State agencies would occur at least every  


15 years.  
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3.0  Refuge Resources and Current Management 
This chapter provides a detailed description of the Refuge, its habitats, the species that occur, 


how habitat and species are managed, and the recreational opportunities it offers. It is divided 


into six major sections: Landscape Setting; Physical Environment; Biological Environment; 


Socioeconomic Environment; Archeological, Cultural, and Historical Resources; and Current 


Management. 


3.1  Landscape Setting 
To effectively achieve the Refuge System mission of conserving fish, wildlife, and their habitats, 


the Buffalo Lake NWR took a landscape-scale approach to identifying refuge resources, issues, 


and management direction. The refuge is one small portion of land within a larger landscape, and 


as such, the landscape beyond its boundaries should be taken into consideration to determine its 


role in the larger conservation effort. This section describes the landscape setting in which the 


Buffalo Lake NWR is located. These “landscapes” are defined by many different characteristics 


and zones dependent upon which government or non-government organization (NGO) is 


delineating them. The different landscapes (Central Flyway, Landscape Conservation 


Cooperative, Bird Conservation Regions, The Nature Conservancy Ecoregion, and Hydrologic 


Unit) are discussed in the following text (see Map 3-1). 


3.1.1  Central Flyway 
Bird migration is the seasonal 


movement of birds between 


summer nesting habitat in Canada 


and the northern United States and 


wintering habitat in the southern 


United States, Central and South 


America.  These movements 


generally follow regular routes 


called flyways.  There are four 


administrative flyways in North 


America: the Atlantic, 


Mississippi, Central and Pacific.  


It is along these four flyways that 


tens of millions of migrating birds travel seasonally. The Service established national wildlife 


refuges along these flyways to provide resting and nesting habitat for migrating birds.   


 


Buffalo Lake NWR is located within the Central Flyway which spans the Canadian Northwest 


Territory, two Canadian provinces (Alberta and Saskatchewan), numerous countries in Central 
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and South America, and ten U.S. states: Montana, North Dakota, South Dakota, Wyoming, 


Nebraska, Colorado, Kansas, New Mexico, Oklahoma, and Texas.  


3.1.2  Strategic Habitat Conservation and the Great Plains Landscape 


Conservation Cooperative  
Strategic Habitat Conservation 


Strategic Habitat Conservation (SHC) is an adaptive management approach to habitat 


conservation (USFWS 2006). Adaptive management refers to a management style in which the 


effectiveness of management actions is monitored and evaluated, and future management is 


modified as needed, based on the results of this evaluation or other relevant information that 


becomes available. This approach will protect and enhance wildlife populations and ecological 


functions that sustain them. Additionally, it will direct our limited resources to achieve 


conservation for priority species.  


 


The Service believes that SHC is a more effective strategic approach to conservation than the 


largely opportunity-driven approach that has been taken in the past. It is a scientific method that 


is integral for our science-based organization and will help us and our partners meet common 


conservation objectives through more efficient uses of resources. Rarely will single 


organizational divisions of the Service have the capacity to perform all elements of SHC. 


Conservation success will be achieved through cooperation between divisions of the Service, 


interagency collaboration, and partnerships. SHC is a framework of four functional elements that 


must occur in an adaptive management loop. The four elements are: 1) Biological Planning; 2) 


Conservation Design; 3) Program Delivery; and 4) Outcome-based Monitoring. 


 


Some programs within the Service already use the framework of SHC, notably Joint Venture and 


the National Fish Habitat Action Plan. Many of our conservation partners, such as The Nature 


Conservancy, World Wildlife Fund, and state wildlife departments in their State Action Plans, 


use a similar approach. This approach provides a framework for setting conservation objectives 


based on the best available information. Underlying assumptions will be monitored and tested to 


improve our knowledge and any necessary changes will be made to our implementation 


strategies and techniques. 


 


The Implementation Team for SHC developed a Strategic Habitat Conservation Handbook in 


2008. This handbook is a guide to implementing the technical elements of strategic habitat 


conservation. Efforts are underway to take the first steps of biological planning at a regional 


scale and at more local scales. The framework the planning team took to conduct landscape level 


planning  in association with development of this Plan is described more fully in Chapter 3.1, 


Landscape Setting.  
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Landscape Conservation Cooperative 


The Service is using the framework as a base geography to locate the first, as well as future, 


Landscape Conservation Cooperatives (LCCs; See Figure 3-2). LCCs are conservation-science 


partnerships between the Service, Federal agencies, states, tribes, NGOs, universities, and other 


entities. The Service uses LCCs, the fundamental units that function within the geographic 


framework, to carry out the functional elements of SHC. The geographic framework provides a 


Service-wide network of scientifically credible analytical units for optimizing conservation 


efficiency for priority species that can be compared fairly across the network. By providing a 


visual context for conservation at the landscape scale (the entire range of a priority species or 


suite of species), the framework helps ensure that resource managers have the information and 


tools needed to make decisions to conserve natural resources using the most efficient and 


effective methods possible. 


 


LCCs guide resource management decisions to address landscape-scale stressors, including 


habitat fragmentation, genetic isolation, spread of invasive species, and water scarcity, all of 


which are accelerated by climate change. LCCs are developed on the foundation of SHC. 


The national geographic framework consists of twenty-two areas which were developed by 


aggregating Joint Venture’s Bird Conservation Regions (biologically-based units representing 


long-standing partnerships that facilitate conservation planning and design at the landscape-


scale) with Freshwater Ecoregions of the World (as a standard unit for aquatic species 


considerations) and Omernick’s ecological units (to account for a variety of terrestrial species’ 


needs).  


 


The Buffalo Lake NWR is located in the Great Plains LCC (GPLCC).  The geographic area of 


the GPLCC encompasses and parts of eight states: New Mexico, Texas, Oklahoma, Colorado, 


Kansas, Nebraska, South Dakota and Wyoming.  The boundary of the Great Plains LCC falls 


along the boundaries of Bird Conservation Region 18 (Shortgrass Prairie) and 19 (Central 


Mixed-grass Prairie).  This boundary also corresponds with the administrative boundaries of the 


Playa Lakes and Rainwater Basin Joint Ventures.  The administrative boundary of the Rainwater 


basin Joint Venture is restricted to the BCR 19 portion of Nebraska while the remaining areas 


within BCR 18 and 19 are within the administrative boundary of the Playa Lakes Joint Venture. 


The GPLCC area also encompasses three formally recognized partnerships as part of the 


National Fish Habitat Action Plan (NFHAP).  The northern half of the GPLCC geography 


encompasses the Great Plains Fish Habitat Partnership (GPFHP) in the states of CO, NE, KS, SD 


and WY.  The southern half of the GPLCC encompasses the Southeast Aquatic Resources 


Partnership (SARP) within the states of Oklahoma and Texas.  Multiple reservoirs in all states 


within the GPLCC area will be included in the Reservoir Fisheries Habitat Partnership. 


Federal lands within the GPLCC area include: 


 


 Bureau of Land Management public lands in southeastern New Mexico 
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 11 Fish and Wildlife Service National Wildlife Refuges 


 USDA Forest Service National Grasslands and Forests in New Mexico, Oklahoma, 


Texas, Colorado, Kansas and Nebraska 


 Lands managed by the Department of Defense, Bureau of Reclamation and National Park 


Service 


 


State owned lands are expected to be an important component of the GPLCC area and many 


contribute habitats necessary to support priority species.  The majority of the GPLCC area is 


under private ownership.  Incentives that encourage private landowners to manage their lands in 


ways that contribute to wildlife habitat values and providing tools that help strategically target 


those incentives are important considerations of the GPLCC. 


 


Texas Conservation Action Plan:  


The Texas Conservation Action Plan's (TCAP) purpose is to provide a statewide "roadmap" for 


research, restoration, management, and recovery projects addressing Species of Greatest 


Conservation Need (SGCN) and important habitats. SGCN include terrestrial, freshwater, and 


marine birds, mammals, reptiles, amphibians, invertebrates, fishes, plants and plant communities. 


The goal of the plan is ultimately to conserve and improve the status of these species and, as 


possible, prevent listings under the Endangered Species Act. Buffalo Lake NWR falls within the 


High Plains Ecoregion of Texas. 


3.1.3  Ecoregion Setting 
Ecoregions denote areas of general similarity in ecosystems and in the type, quality, and quantity 


of environmental resources. They are designed to serve as a spatial framework for the research, 


assessment, management, and monitoring of ecosystems and ecosystem components. By 


recognizing the spatial differences in the capacities and potentials of ecosystems, ecoregions 


stratify the environment by its probable response to disturbance. These general purpose regions 


are critical for structuring and implementing ecosystem management strategies across federal 


agencies, state agencies, and nongovernment organizations that are responsible for different 


types of resources within the same geographical areas (EPA, 


http://www.epa.gov/wed/pages/ecoregions.htm).  


 


The Nature Conservancy’s (TNC) ecoregion planning approach divides the nation into natural 


areas as the foundation for identifying and protecting unique natural areas and features. TNC 


ecoregions were based on original work by Robert Bailey, and were modified by TNC in 


cooperation with the network of Natural Heritage Programs. 



http://www.epa.gov/wed/pages/ecoregions
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3.1.3.1  Terrestrial Description 
The Southern Short-grass Prairie Ecoregion occupies more than 107,000 square miles of 


northeastern New Mexico, northern Texas, and small portions of western Oklahoma and 


southern Colorado. The Southern Short-grass Prairie Ecoregion lies within the Southwest Plateau 


and Plains Dry Steppe and Shrub Province described by Bailey (1995). It is bordered on the 


north by the Central Short-grass Prairie Ecoregion, on the south by the Edwards Plateau and 


Chihuahuan Desert ecoregions, on the east by the Central Mixed-grass Prairie and Cross-timbers 


and Southern Tall-grass Prairie ecoregions, and on the west by the Southern Rocky Mountains 


and Arizona/New Mexico Mountains ecoregions. This large ecoregion harbors a varied 


landscape but is typified by flat to rolling plains, dissected on the east and west by canyons and 


caprock escarpments. Elevations range from less than 250 meters (above mean sea level) to an 


altitude of more than 2,500 meters on isolated volcanic peaks.  


 


 
Photo 3-1 Buffalo Lake NWR Dry Lakebed USFWS  


The western portion of the ecoregion is characterized by plateaus of the High Plains, punctuated 


by escarpments, while the eastern portion harbors the Rolling Plains. Soils range from dry 


aridisols to rich, deep mollisols. Surficial geology ranges from the Permian red clay and sand 


beds of the Western Rolling Plains, to the Tertiary Ogallala Formation underlying much of the 


southern High Plains, to the Quaternary basalt flows of the Capulin High Plains and Quaternary 


sand and loess deposits overlying much of the Llano Estacado. Average annual rainfall amounts 
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decrease from a high of about 900 millimeters in the east to about 300 millimeters in the 


southwestern part of the ecoregion. Annual mean daily average temperature varies between 10°C 


(50°F) and 17°C (63°F). Portions of the Pecos, Canadian, Red, Colorado and Brazos Rivers are 


located within the ecoregion. This generally rural region has few large cities; the largest are 


Amarillo, Lubbock, Abilene, Odessa-Midland, and Wichita Falls in Texas, and Clovis and Las 


Vegas in New Mexico.  


 


Perhaps the most striking geologic features of the ecoregion are the canyon breaks and wide 


floodplains formed by the large rivers of the southern Great Plains. The Canadian, Red, Brazos, 


Colorado and Pecos rivers have wide, shallow sandy-bedded channels containing unique aquatic 


fauna adapted to the harsh climate. The ecoregion also includes a diversity of other aquatic 


habitats, from high gradient snowmelt-fed streams in the Southern Rocky Mountain foothills, to 


intermittent streams in the arid Pecos River valley and Llano Estacado, to medium-sized 


groundwater-fed perennial streams in the rolling plains and prairies in the east. The geology of 


the region, which contributes to the diversity of substrates of the aquatic systems, ranges from 


Precambrian granites of fairly restricted distribution, to the more extensive sands of the Ogallala 


Formation of Tertiary age, and the limestone, shale and sandstones of Permian age. 


 


Over 25,000 round depressional basins, known as playas, are found throughout the relatively flat 


regions and represent a significant resource for migratory waterfowl, shorebirds, and other 


species; they also function as recharge features for the Ogallala Aquifer (Smith 2003). Other 


features important to some wetland dependent species are saline lakes, which are characterized 


by freshwater springs and high salinity in the basins. More than 40 saline lakes are found within 


the ecoregion. These wetlands contribute disproportionately to the biodiversity of this semi-arid 


region. 


 


Temperate grasslands represent one of the most altered and least conserved habitat types on 


Earth, with more than 40 percent of their total area worldwide converted to agriculture. The 


biodiversity and ecological processes of the Southern Short-grass Prairie face serious threats, 


habitat loss and degradation being two of the most significant. Agricultural production (primarily 


of cotton, wheat and grain sorghum) has replaced much of the historical short-grass and mixed-


grass prairie. This is especially evident on the Llano Estacado of Texas, noted as one of the most 


intensively cultivated region in the Western Hemisphere (Bolen and Guthery 1982). Analyses 


using the National Land Cover Dataset (Vogelmann et al. 2001) indicate that approximately 28% 


of the ecoregion is currently in agricultural production. Most of this agricultural production relies 


on irrigation water extracted from the Ogallala Aquifer. As a result, excessive groundwater 


withdrawal for agricultural and municipal use currently vastly exceeds recharge in this aquifer 


(Terrell et al. 2002), resulting in reduced stream and river flow in many areas. Land conversion, 


water-use patterns, modifications of natural fire regime, and exotic species introductions have all 
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had major impacts. Climate change is a concern in the region, though the exact nature of impacts 


remains unclear. 


 


The Nature Conservancy and other conservation-minded landowners and organizations 


recognize the implications of these changes to the ecological and cultural landscape of the Short-


grass Prairie. This assessment represents The Nature Conservancy’s initial effort to identify 


intact areas of biodiversity significance and summarize the critical conservation threats faced by 


biodiversity in these areas. 


 


Plains, Prairies and Playa Lakes Focal Area   


The Plains, Prairies and Playa Lakes Focal Area (PPPFA) is one of three focal areas identified in 


March 2007 (USFWS 2007) by Region 2 in response to a decision by the U.S. Fish and Wildlife 


Service (Service) Directorate in January 2007 to implement SHC on a landscape-level scale.  


The PPPFA encompasses portions of eight states in two Service regions.  The focal area provides 


habitat for a myriad of native plants and fish and wildlife species, including continentally 


important populations of waterfowl, shorebirds, and many other migratory and resident species.  


It is the home of several keystone species which inhabit the short and mixed-grass prairies of this 


area, some of the most imperiled habitats in the United States.  Also of concern in the PPPFA are 


threats to playa wetlands and prairie riverine ecosystems.  These ecosystems provide vital habitat 


to numerous resident and migratory species, many of which are recognized as endangered, 


threatened, or species of concern by Federal and State fish and wildlife agencies and 


conservation organizations.  
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The geographic extent of the PPPFA is defined by the boundaries of Omernick’s (1987) 


“Ecoregions of the Conterminous United States,” and includes the Western High Plains (25), 


Southwestern Tablelands (26) and Central Great Plains (27) regions.  The PPPFA boundaries 


also closely approximate those defined by Bailey (1976) in his “Ecoregions of the United 


States,” including the Grama-Buffalo Grass (3113), Bluestem-Grama Prairie (2533) and 


Mesquite-Buffalo Grass (2521) regions.  Further refinements of Bailey’s work have been utilized 


in a number of planning efforts, both relative to the PPPFA and other geographic areas, as well 


as nationwide. 


Throughout the PPPFA, priority fish and wildlife resources have been identified in a number of 


efforts through federal and state listings of threatened and endangered species, analysis of habitat 


losses, documentation of invasive species-related issues, reports on the status of species and 


landscapes and numerous related activities.  In the remainder of this document, the species and 


ecosystem priorities identified by the Service and the states, through their comprehensive 


wildlife conservation strategies, are used as the bases of our analysis and formulation of 


recommendations for conservation action throughout the focal area.  Both priority habitats (i.e., 


conservation landscapes) and lists of priority species are provided for each of the two broad 


ecosystems contained in the PPPFA as a synthesis of information gleaned from the state strategy 


documents.  Specific habitat descriptions may be obtained from the state strategy documents as 


well. 
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The conservation landscapes listed below for each ecoregion are compilations and syntheses of 


those listed in the state strategies, modified in some cases where conflicting terminologies were 


encountered.  The priority species lists include only those designated by the states as high 


priority.  Every attempt was made to confirm these lists with the respective state agencies given 


time constraints inherent in the preparation of this document. 


3.1.3.2  Aquatic Description 
Tierra Blanca Creek begins in flat to rolling terrain with local escarpments where soils are 


mostly deep, fine sandy loams and the vegetation comprises hardwood forest, brush, and grasses. 


It flows through flat areas with local shallow depressions where water-tolerant conifers and 


grasses cover clay loam and sandy loam soils. Tierra Blanca Creek rises in Curry County, New 


Mexico and enters Texas in southwestern Deaf Smith County. Then it flows east-northeast for 75 


miles, across southern Deaf Smith and Randall counties, to join Palo Duro Creek east of Canyon.  


The junction of the two streams forms the Prairie Dog Town Fork of the Red River, although in 


the upper course it is often called Palo Duro Creek. 


 


Because of a cartographic error, the land between the north and south forks was claimed by both 


the state of Texas and the federal government. Originally called Greer County, Texas, the U.S. 


Supreme Court ruled that it belonged to the federal government, which at the time oversaw the 


Oklahoma Territory. That territory was later incorporated into the state of Oklahoma, whose 


southern border now follows the south fork.  


 


That southern fork, which is about 120 miles, is generally called the Prairie Dog Town Fork. It is 


formed in Randall County, Texas near the county seat of Canyon, by the confluence of 


intermittent Palo Duro Creek and Tierra Blanca Creek.  It flows east-southeast; through Palo 


Duro Canyon in Palo Duro Canyon State Park, then past Newlin, Texas, to meet the Oklahoma 


state line. From there eastward, it is usually referred to as the Red River, even before meeting the 


north fork.  


 


The Red River is one of several rivers with that name. It rises in two branches in the Texas 


Panhandle and flows east forming the border between Texas and Oklahoma, and briefly between 


Texas and Arkansas. At Fulton, Arkansas, the river turns south into Louisiana to empty into the 


Atchafalaya and Mississippi Rivers. The total length of this journey is 1,360 miles. The river 


gains its name from the red-clay farmland of its watershed. Since 1943 the Red River has been 


dammed by Denison Dam to form Lake Texoma, a large reservoir of 89,000 acres, some 70 


miles north of Dallas. Other reservoirs serve as flood control on the river's tributaries. The Red 


River has a mean flow of over 7,000 ft³/s.  


 


Much of the river's length in Louisiana was un-navigable in the early 19th century because of a 


collection of fallen trees that formed a "Great Raft" over 160 miles long. Captain Henry Miller 


Shreve cleared the logjam in 1839. The river was thereafter navigable only for small craft north 
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of Natchitoches.  The Red River Valley Association was formed to lobby the United States 


Congress to make the river fully navigable between Alexandria and Shreveport, Louisiana.  This 


project has been completed, and a lock system now allows navigation of barge traffic as far north 


as Shreveport.  


3.1.4  Protected Areas in the Southern Shortgrass Prairie Ecoregion  
The International Union for Conservation of Nature (IUCN) defines a protected area as “a clearly 


defined geographical space, recognized, dedicated and managed, through legal or other effective 


means, to achieve the long-term conservation of nature with associated ecosystem services and 


cultural values” (Dudley 2008). Protected areas serve a variety of purposes for society. They are 


an expression of our community’s goals to maintain the value of biodiversity and to ensure these 


values are passed on to future generations. They represent the diversity of the earth’s history and 


the current natural processes, and provide many environmental services such as clean air, water, 


and nutrients. They are treasured landscapes reflecting the inherited cultures of many generations 


and they hold spiritual values for many societies (IUCN 2005).  


 


Protected areas cover over 13% of the earth’s land surface (IUCN 2005). In the United States, 


over 10,480 protected areas, including state level protected areas, account for 27% of the land 


area (1,006,619 sq mi) (UNEP 2008). Within the Southern Short-grass Prairie Ecoregion there 


are 46 federal, state, or privately owned/managed conservation and recreation units including the 


Buffalo Lake National Wildlife Refuge (see Table 3.1.4.) These protected areas total almost 6 


million acres (approximately 30%) of the entire Southern Short-grass Prairie Ecoregion.  


3.1.5  Conservation Corridors 


Conservation corridors are physical connections between disconnected fragments of plant and 


animal habitat. Without such connections some species would be unable to reach necessary 


resources like food, water, mates and shelter. Working with partners to identify key conservation 


corridors and crucial habitats is needed to conserve the habitat and wildlife species that depend 


on it.  Wildlife corridors in the Texas Panhandle are essentially the watershed areas of local 


creeks and tributary systems as well as playa lakes; this is no exception for Buffalo Lake NWR.   


 


Drainages within watersheds provide a variety of habitat types such as flat to rolling terrain and 


escarpments.  Vegetation is composed of hardwood forest, brush and grasses along the canal.  


Frio Draw, which originates near the Texas-New Mexico border gives rise to the Tierra Blanca 


Creek.  Tierra Blanca Creek is located in Deaf Smith and Randall Counties, Texas.  The Tierra 


Blanca and Palo Duro Creeks join together to form the Prairie Dog Town Fork of the Red River.  


In contrast, playa lakes provide important stop over for migratory birds as well as provide food 


and habitat for wildlife in the area. 


3.1.6  Refuge Location 
Buffalo Lake NWR is located Randall County, in the central part of the High Plains area of the 
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Texas Panhandle.  The refuge is 1.5 miles south of the small community of Umbarger, which is 


10 miles west of Canyon, 15 miles east of Hereford, and approximately 30 miles southwest of 


Amarillo. 


 


This area, which the southern end of the Great Plains, is a relatively level, high plateau separated 


from the Rolling Plains by the Caprock Escarpment.  Features of the region are the dramatic 


Caprock Canyons and Palo Duro Canyon. On the tabletop expanse of the Texas High Plains, a 


branch of the Red River has carved the incredible spires and pinnacles of Palo Duro.  Walls 


plunge a thousand feet to the canyon floor, exposing brilliant multicolored strata.  One of the 


State's largest state parks, 15,103 acres is located here amid the scenic landscape of Palo Duro 


Canyon. 


 


Situated astride a canyon carved by Tierra Blanca Creek into the highlands of the Panhandle 


region of northwest Texas, Buffalo Lake NWR provides diverse habitats that are important to 


many migratory and resident wildlife species.  The primary purpose of the refuge is to provide 


quality habitats for these species and protect and enhance wildlife populations that depend on 


these areas. 


3.1.7  Surrounding Land Uses 
The conservation land status of Buffalo Lake National Wildlife Refuge is just one of a variety of 


land uses found across the larger landscape. Industrial/urban/suburban/rural developments and 


agricultural/livestock land uses exist which offer an array of threats to fish, wildlife, and their 


habitats including invasive plants, feral animals, crop monocultures, habitat fragmentation, 


pathogens, and pollutants.  Buffalo Lake NWR is surrounded almost completely by rangeland 


used primarily for cattle grazing and dairy operations; the next closest conservation area, Palo 


Duro Canyon State Park, is located almost fifty miles to the east of Buffalo Lake NWR. 


3.2  Physical Environment  
This section describes the physical environment in which the Buffalo Lake National Wildlife 


Refuge is found. It includes a description of the climate, geology and soils, aquifers and 


groundwater, oil and gas occurrences and potential, environmental contaminants, and water and 


air quality found at the Refuge; and concludes with a short discussion about the Service’s 


concerns pertaining to those physical resources. 


3.2.1  Climate 
The refuge is situated in the dry leeward rain-shadow of the Sangre de Cristo Range of the 


Rocky Mountains, which are located approximately 300 miles to the west.  The dry climate of 


this area is classified as a middle-latitude steppe.  Characteristically, temperature and 


precipitation are extremely variable.  Climate data indicates that the average monthly 


temperatures fluctuate through a combination of high elevation (3727.28 feet above sea level), 


seasonal dry air masses, and abundance of solar radiation.  Precipitation, like temperature, is 


extremely variable.  The average annual rainfall total for the Texas Panhandle is approximately 
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20 inches per year (Lutgen and Tarbuck, 2001).  Most rainfall occurs as a result of thunderstorms 


during the spring and summer months. 


 


On the refuge, the climate is considered cool temperate.  Rainfall occurs as thunderstoms more 


than general rains.  This kind of rainfall is spotty and accounts for variability in precipitation.  


Rainfall is greatest during May through June and September through October.  Dry spells of 


several weeks or more are common, and there are monthly periods without measurable rain.  


These periods have occurred in all months except April, May, July, and August.  Over the last 20 


years, the average annual precipitation has been 18 inches per year. 


 


During winter, frequent cold fronts block moisture from the Gulf of Mexico, and precipitation is 


limited.  When cold fronts occur, snowfall is generally light, remaining on the ground for only a 


short time.  Heavy snowfalls are infrequent and occur when moisture from the Gulf is carried 


into low pressure centers over the Texas Panhandle.  Because much of the snow is driven by 


wind into high drifts, distribution of moisture is uneven when the snow melts.  


   


Like rainfall, temperature is extremely variable, ranging from -24° C in the winter to well over 


38° C in the summer.  Average low and high temperatures are 2° C (January) and 25° C (July), 


respectively.  Summer temperatures are hot with rapid cooling at night.  Winters are generally 


mild, but cold air masses from the north may cause brief periods of colder weather.  Cold fronts 


from the northern Rocky Mountains and the Plains sweep across the Panhandle at speeds of 20 to 


40 miles per hour.  Cold spells usually last two or three days before southwesterly winds from 


the high plateaus in New Mexico cause rapid warming.  Temperatures commonly drop 50 to 60 


degrees within 12 hours. 


 


The average recorded wind speed at Buffalo Lake NWR is 11.22 mph with gusts up to 60 mph. 


Strong continuous winds, common in March and April, cause blowing soil and dust storms.  The 


prevailing winds are usually southerly from May through September and southwesterly during 


the rest of the year.  Winds, in short gusts, are strongest during intense thunderstorms. 


 


Hail may accompany almost any thunderstorm, but damaging hailstorms are infrequent and 


cover small areas.  Hail is most frequent in late spring and early summer.  The refuge is located 


in “Tornado Alley” and numerous watches and warnings occur each year. 


 


Relative humidity is low throughout the year, winds are predominantly southerly, and 


evaporation rates are high to moderate.  Humidity averages 72% at 6:00 a.m. and 38% at 6:00 


p.m.  The most cloudiness occurs in the months of January through May.  The last freeze, on 


average, usually occurs on April 15.  The average date for the first freeze in the fall is November.  


On average, one out of every five years the first freeze will be before October 16 and/or the last 


freeze will be after April 23. 
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3.2.2  Air Quality 
Pursuant to the Clean Air Act, as amended in 1977, the Service has an affirmative responsibility 


to protect air quality related values on national wildlife refuges, with special emphasis on Class I 


Wilderness Areas (areas in excess of 5,000 acres formally designated as Wilderness prior to 


August, 1977). Congress gave the U. S. Fish and Wildlife Service (FWS), a Federal Land 


Manager (FLM) of Wilderness Areas, the responsibility to protect the air quality and natural 


resources, including visibility, of the area from manmade pollution. Polluted air injures wildlife 


and vegetation, causes acidification of water, degrades habitats, accelerates weathering of 


buildings and other facilities, and impairs visibility. 


 


Under the Clean Air Act, the U.S. Environmental Protection Agency (EPA) has established 


primary air quality standards to protect public health. The EPA has also set secondary standards 


to protect public welfare. Secondary standards relate to protecting ecosystems, including plants 


and animals, from harm, as well as protecting against decreased visibility and damage to crops, 


vegetation, and buildings. 


 


The EPA has developed National Ambient Air Quality Standards (NAAQS) for six principal air 


pollutants (also called “criteria pollutants”). They are ground-level ozone (O3), particulate matter 


(PM), nitrogen dioxide (NO2), sulfur dioxide (SO2), carbon monoxide (CO), and lead (Pb). 


 


The ambient air quality within the boundaries of the refuge does not vary considerably.  Neither 


the Buffalo Lake NWR or nearby Hereford, Texas has not recorded ambient criteria pollutant 


concentrations that approach the maximum concentration permitted by the NAAQS.  As such, 


the refuge is not located in or near a nonattainment area and has continued to meet the air quality 


standards for all six pollutants. 


3.2.3  Water Resources 
Aquifers and Groundwater 


The water saturated sand and gravel of the Ogallala Formation is a major regional aquifer that is 


the source of almost all of the irrigation water in the Texas Panhandle.  Several millions of years 


ago, strata of the Ogallala Formation stretched from Texas to the Rocky Mountains.  


Subsequently, stream erosion removed large portions of the rock formation, resulting in the 


isolation of the High Plains Plateau.  Today, the water that replenishes the Ogallala Aquifer 


originates entirely from rainfall and melting snow.  The water table slopes gently to the southeast 


following the topography of the High Plains surface, and the natural rate of water movement in 


the aquifer is very slow, no more than one or two feet per day.  Before irrigation, the water 


discharged at natural springs and seeps in the playa lakes and along the caprock escarpments.  


Today, water is being pumped for irrigation faster than it is being restored by recharge from 


rainfall.  Some springs have dried up and playa lake levels are depressed due to depletion of the 


groundwater and lowering of the water table. 
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Direction of groundwater flow on Buffalo Lake NWR is to the south-southeast except where 


influenced by surface water.  Tierra Blanca Creek and a draw entering the southeastern portion 


of the refuge (designated Southeastern Draw) represent the two viable surface water pathways 


which drain into the NWR.  The watershed for Tierra Blanca Creek is composed of 


approximately 4403 square km and contains approximately 44 permitted concentrated animal 


feeding operations (CAFOs) representing approximately 830,000 animals.  The former reservoir 


at the refuge was constructed as a flood control impoundment of Tierra Blanca Creek.  Fish kills 


attributed to run-off from CAFOs located upstream of the refuge in the vicinity of the City of 


Hereford occurred in the reservoir in the 1960s and the 1970s. The reservoir has not contained 


water since the 1980s.  A concrete flood control dam (Umbarger Dam) was constructed in the 


refuge at the site of the former reservoir in 1992; however, due to diminished flow in Tierra 


Blanca Creek attributed to modified land management strategies upstream of the refuge (ie., 


impoundments preventing CAFO run-off) and the lowering of the Ogallala Aquifer, it is highly 


unlikely that the reservoir site will sustain enough water to function as a viable lentic body.  


 


Currently, the dry reservoir bed within the refuge is being used to cultivate winter wheat and 


milo.  This area also contains four small perennial ponds that were constructed after the reservoir 


went dry.  Approximately 40 acres of the dry reservoir bed in the far southern portion of the 


NWR are being utilized as a moist soil management unit (Stewart Marsh).  Water for the moist 


soil management unit is obtained from the Santa Rosa Aquifer and supplemented by inflow from 


Tierra Blanca Creek.  In Texas, CAFOs are not currently permitted to discharge waste from their 


waste management systems unless a rainfall occurs which is in excess of 24-hour, 25-year event.  


Individually, the 44 permitted CAFOs within the Tierra Blanca Creek watershed do not represent 


that much of concern to the refuge.  In the event that a 24-hour, 25-year rainfall occurs, the 


refuge could receive inflow from multiple CAFOs.  In addition to the CAFOs located within the 


Tierra Blanca Creek watershed, another viable contaminant source which could impact the 


refuge is the El Paso Natural Gas pipeline.  This pipeline runs through the northwestern corner of 


the refuge.   


Surface Water and Moist Soil Management 


Construction on the 40 acre moist soil unit began in 1996 and was completed early fall of 1998.  


The unit was constructed upstream of Stewart Dike in the Tierra Blanca Creek floodway.  The 


unit is composed a complex dike system that forms 10 individual 5 acre ponds that have a full 


depth of approximately 2 feet.  Water for these ponds is drawn from a 600 foot well which is in 


the Santa Rosa Aquifer.  This deep aquifer has poorer water quality than Ogallala Aquifer but 


does not have a strong demand at this time like the Ogallala Aquifer. 


As indicated previously, moist-soil units are managed to produce food for ducks in late winter an 


early spring.  Ponds; however, are specifically managed to enhance habitat conditions in late 


winter and early spring during spring migration.  Water levels within each individual pond can 







Chapter 3. Refuge Resources and Current Management 


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment 3-16 


be manipulated to within one tenth of a foot to achieve the maximum vegetation growth and 


open water potential.   


Vegetation within the units will be managed for a variety of moist-soil type vegetation such as 


barnyard grass, smartweeds, spikerush, and possibly yellownut sedge.  Primarily, management of 


each individual unit will vary between years to discourage the establishment of non desirable 


plants (i.e. cocklebur) and to promote desirable species.  Draw downs will be timed between 


April and June to promote valuable vegetation.  To manage effectively desirable vegetation 


mowing may have to occur to make forage available to the birds as well as to broadcast seeds.  


These moist soil units, when wetted up by natural flooding events, has wintered large numbers of 


ducks often as many 60,000 at times.  When naturally flooding occurs from Tierra Blanca Creek 


numerous species of ducks such as northern pintail, canvasback, ruddy duck, blue-winged teal, 


mallard, gadwall, and northern shovler nest on the moist soil units.  Numerous shorebirds use 


these ponds as well during both fall and spring migration.  However, natural flooding occurs 


only on rare occasions usually every 5 to 10 years.  Therefore, it is imperative to manage this 


unit for waterfowl during the spring migration to provide much needed resources for their trip to 


northern breeding grounds.  


 


Water Quality 


Water quality is a measure of the suitability of water for a particular use based on physical, 


chemical, and biological characteristics.   Natural water quality varies from place to place, with 


the seasons, with climate, and with the types of soils and rocks through which water moves.  


Water quality is also affected by human activities including, but not limited to, urban and 


industrial development, farming, mining, combustion of fossil fuels, and stream-channel 


alteration.  (U.S. Geological Survey, 2001) 


 


The Clean Water Act of 1977 (CWA) requires states to identify and prioritize waters that do not 


currently support designated uses.  Water bodies that do not meet one or more applicable water 


quality standards and those that are threatened for a designated use by one or more pollutants are 


listed on each state’s 303(d) list.  The 303(d) list includes waters impaired by both point and non-


point source pollution.  Point source pollution occurs when contaminants enter the waterbody 


from a distinct localized source, such as a chemical plant or equipment exhaust.  Non-point 


source pollution occurs when contaminants enter the water body from indirect sources, such as 


residential development or agricultural practices. 


 


While Buffalo Lake NWR does not contain any impaired water bodies that are currently listed in 


the State of Texas’ Commission on Environmental Quality March 19, 2008 303 (d) lists, it does 


have water quality concerns.  A large number of feedlots varying in size and capacity are located 


within the Tierra Blanca Creek watershed, upstream of Buffalo Lake NWR.  Feedlots have long 


been considered point sources of wastes which can pollute streams (Irwin et. al., 1991).  


Historically, Buffalo Lake has had increasing problems associated with inadequate inflows and 
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deteriorating water quality.  During recent years, with the exception of major storms of unusual 


intensity, little or no water flows into the lake. 


 


Water that reaches the refuge after a storm event has often been laden with nutrient rich runoff 


from the numerous cattle feedlots located within the watershed.  Heavy rainfall in 1967 resulted 


in an almost total fish kill in the lake; fecal coliform bacteria levels were elevated to the point 


that Federal and State health officials temporarily closed the lake to water contact sports.  


Information in Service files indicate fish kills occurred in Buffalo Lake in 1959, 1964, 1967, 


1968, 1969, 1970, 1971, and 1973. 


 


The Environmental Protection Agency’s (EPA) National Pollutant Discharge Elimination 


System regulations established under the Water Quality Act of 1987 dictate that no discharge of 


waste from cattle feedlots can flow into navigable waters.  These regulations were developed to 


reduce or eliminate discharge of waste and or wastewater from concentrated animal feeding 


operations into the waters of the state.  The Texas Water Commission issued regulations in 1989 


regarding feedlots and surface water quality standards and required feedlots of over 1,000 head 


or dairy operations of 250 head or more to operate with specific permits.  This requirement was 


met by utilizing detention lagoons, ditches, dikes, berms, terraces, or other structures which 


prevent feedlot runoff from reaching a lake, creek, or river during maximum rainfall, a “25-year 


24-hour rainfall event” which is four and one-half to five inches of rain for Randall and Deaf 


Smith Counties (Irwin et. al., 1991).  However, many feedlots are situated or operated such that 


some runoff drains into Tierra Blanca Creek on days when this rainfall criterion has been 


exceeded.  Additionally, small feedlot operations not required to have a permit or water 


treatment systems contribute to the point source pollution of Tierra Blanca Creek during all 


rainfall events. 


 


In 1987, the Service conducted a Phase 1 contaminant investigation of the refuge.  The results of 


this investigation indicated that elevated concentrations of nutrients (nitrogen and phosphorous 


compounds), salts, copper, strontium, and zinc were found in and downstream of cattle feedlot 


waste retention lagoons; Tierra Blanca Creek, the major lotic contributor of the refuge, had 


degraded water quality, primarily attributed to runoff and discharges from cattle feedlots; and 


nutrient concentrations retained in soils in the dry lake bed in the refuge were elevated to the 


extent that inundation could create unacceptably high nutrient concentrations in the surface 


water.  In 1993, a Phase II contaminants study was initiated at the refuge by the Service to 


evaluate the extent of contamination in storm water runoff entering the refuge via Tierra Blanca 


Creek; determine the extent of contamination in soils and vegetation within the refuge; evaluate 


the ability of crops grown in the refuge to reduce soil contaminant concentrations; and monitor 


contaminant levels in soils, surface water, and vegetation of moist soil management units 


constructed in the southern portion of the refuge.  In general, surface water in Tierra Blanca 


Creek appeared to be not as contaminated in 1993 as it was in 1987. This may be attributed to the 
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timing of sampling, since rainfall events sampled were not of significant duration or intensity to 


cause discharges of waste from cattle feedlots in the runoff from upstream of the refuge.  With 


the exception of Pond 2, surface water within the refuge was relatively un-impacted by 


contaminants.  Pond 2 contained elevated metals which may be attributed to the high clay 


content within the sediments.  No obvious trends of contaminant infiltration into the groundwater 


at the refuge were detected. 


Significant surface water inflow into the refuge has not occurred since the Phase I study was 


conducted in 1987.  Detected phosphorous levels in soils from the dry lake bed were lower in 


1993 than in 1987; however, nitrogen soil levels were elevated in comparison to the 1987 data. 


Although elevated, these levels did not seem to cause adverse affects on wildlife feeding on the 


plants grown in these soils.  Nutrient contaminants in runoff from the cattle feedlots that 


stimulated undesirable eutrophic conditions and caused fish kills in the lake now appear to 


function as fertilizer for crops.  Metal concentrations detected in soils of the dry lake bed were 


not at levels considered detrimental to wildlife.  Nitrogen levels detected in the soils of moist soil 


management units were more elevated then concentrations detected in the dry lake bed. This may 


be attributed to the moist soil management units functioning in the capacity of wetlands and 


acting as sinks for nutrient transport into the refuge from Tierra Blanca Creek. Total 


polychlorinated biphenyls and residual organochlorine pesticides did not appear to represent a 


concern within the refuge. 


Based on the results of the later study, vegetation and wildlife currently at the refuge do not 


appear to be adversely impacted.  As long as the dry lake within the refuge is managed as a 


grassland and not as a lake, there is no cause for concern.  However, if the lake is filled again, 


eutrophication will likely occur resulting in situations similar to the 1960s and 1970s fish kills.  


The moist soil management units located in the southern portion of the refuge serve as limited 


buffers against contaminated storm water intrusion from Tierra Blanca Creek. However, it is 


suggested that regulatory agencies reevaluate permitting of so many large scale cattle feedlots in 


such a small watershed.  The potential exists for the refuge to be impacted by millions of gallons 


of raw, untreated waste from these feedlots in the event of a rainfall of significant intensity and 


duration (Baker et al., 1998). 


 


Water Rights 


Water within the Tierra Blanca Creek watershed belongs to the State of Texas.  The United 


States, in 1938, was issued Permit #1258 from the Texas State Board of Water Engineers 


granting the right to impound, divert, appropriate, and use appropriated water flow of Tierra 


Blanca Creek, a tributary of the Red River.  At the time, authority was granted to construct an 


earthen dam with privilege’s to impound up to 18,121 acre-feet of water per annum.  The Board 


of Water Engineers of the State of Texas did not allow consumptive use of the lake water.  The 


beneficial use was specifically for recreational purposes only.  Included was a provision 


requiring release of normal creek flow waters to prior downstream appropriators on demand and 
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when the supply of the normal flow below the dam was insufficient for domestic use.  Under the 


State of Texas, the water rights to impound water in Umbarger Reservoir, operated by the SCS 


impoundment was a prior appropriation.  At the time of project development, the SCS negotiated 


personally with each landowner on downstream releases to regulate flow on an annual basis as a 


water conservation measure to assure water for downstream use and store water for recreational 


uses. 


A decree in Civil Suit No. 121 of the United States District Court for the Northern District of 


Texas, Amarillo Division, stipulated the following: 


 normal flow is 3 cfs at the dam site; 


 the U.S. Government is permitted to impound floodwater in excess of 3cfs; 


 the U.S. Government shall install, maintain, and operate water weirs with automatic 


recording and measuring devices to accurately judge water flow into Umbarger 


Reservoir and water flow released from the reservoir; 


 the U.S. Government is required to make releases from the reservoir as required by 


Federal Court Decree, and during a flood period, the maximum required water 


release would not exceed 3 cfs; 


 this decree stipulates that water in the reservoir can be used for recreational 


purposes only. 


 


Water Management 


Area land and water use methods, pumping of underground water supplies for urban and 


agricultural uses, and decreasing rainfall dried Tierra Blanca Creek and eventually Buffalo Lake.  


Since Buffalo Lake is normally operated as a dry, non-impounding reservoir, the gates of the 


dam are left open to pass minor flood water flows caused by rainfall throughout the drainage 


basin.  The dam will detain and store major flood events up to the 100 year flood before 


overtopping.  In October, 1998, the lake filled for the first time since 1978.  It was estimated that 


the lake would be dry again by the summer of 2001. 


Stewart Marsh is located at the south end of Buffalo Lake.  It is separated from the lake by 


Stewart Dike.  Forty acres of moist soil habitat is maintained by a well at Stewart Marsh.  This 


acreage is separated into ten, four acre compartments which can be managed differently 


depending on management objectives.  In general, management consists of two to three flooding 


or drawdown events during the growing season to maintain moist soil conditions for maximum 


plant growth and seed production.  Units are flooded during migration and wintering periods to 


accommodate various populations of waterfowl and other wetland dependent wildlife.  Each 


spring the well is turned on to pump water into the moist soil unit to initiate growth.  In the past, 


when there is water left in the unit, it is released below Stewart Dike into Pond 1 and the marshy 


area below the dike to initiate moist soil growth in that area. Pumping continues until the unit is 


filled.  This has proven to be successful in providing excellent waterfowl habitat. 
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Umbarger Dam was constructed under provisions of the Bankhead-Jones Farm Tenant Act of 


1937, and conveyed to the Service as Buffalo Lake NWR to be managed for water conservation, 


recreation, and as a wildlife sanctuary.  The lake water comes from Tierra Blanca Creek 


watershed in the form of rain runoff and natural springs.  Approximately 500 square miles of the 


15,000 square mile watershed contributes to the Tierra Blanca Creek flows. 


3.2.4  Geology and Soils 


Geology 


About 250 million years ago, a shallow sea covered the area that is now west Texas.  Marine 


mud and gypsum deposited at that time formed the Permian red beds.  As sea level dropped, the 


Permian red beds were exposed and eroded.  The climate was dry, and over time a series of 


rivers eroded the uplands and deposited extensive gravels and sands forming the Triassic red 


beds on top of the Permian rocks.  Erosion continued in the region until about 120 million years 


ago during the Cretaceous period when sea levels rose and formed a seaway stretching south to 


north, flooding the continent from the Gulf of Mexico to the Arctic Ocean. Limestone-forming 


marine mud’s accumulated on the floor of the shallow seaway, and dinosaurs lived along its 


shoreline.  At the end of the Cretaceous period, the shallow seaway retreated and the region 


again was dry land.  The Rocky Mountains began to be folded and pushed up at the end of the 


Cretaceous period, and rivers originating from the mountains and adjacent uplands eroded away 


many of the Cretaceous rocks that had formed on top of the Permian and Triassic red beds.  Most 


of the Cretaceous rocks were washed away from the area; only a few remnants of Cretaceous 


rocks occur as outcrops along the edges of some of the large playa lakes. 


 


The deeper basins of the area may have formed by collapse and subsidence over areas of 


subsurface dissolution of Permian evaporates.  The Ogallala Formation and its caliche caprock 


are exposed in the collapse basins.  The early Ice Age history of the basins is not known, but 


20,000 years ago during the Late Wisconsin when continental glaciers had pushed south from 


Canada into the northern Great Plains and alpine glaciers were present in the southern Rockies, 


the playa basins were filled with water.  Lake mud that accumulated in the High Plains lakes 


during the Late Wisconsin are named the Tahoka Formation and are mapped in numerous lake 


basins in west Texas and New Mexico.  Overflow from the basins formed a river drainage 


system connecting the various basins on the High Plains surface and spilling out of canyons at 


the eastern edge of the cap-rock escarpment.  The present day draws on the High Plains follow 


the route of the old river system.  About 14,000 years ago the lakes began to dry. Tahoka lake 


deposits show that the vegetation of the High Plains during the late Ice Age was sagebrush 


grassland. 


The primary physiographic feature of the High Plains is the gently sloping level surface lying at 


an elevation of about 3,600 feet above MSL.  The surface, formed on the Ogallala Formation, is 


primarily alluvial outwash derived from the eroding Rocky Mountains. The outwash consists of 


gravels and sand several hundred feet thick deposited more than two million years ago by rivers 
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and wind.  The weathering of the Ogallala Formation resulted in the development of a white 


calcareous material called caliche which today occurs in lenses only a few feet below the soils on 


the High Plains surface.  On the eastern margin of the High Plains, erosion has exposed the 


Ogallala formation which is the cap-rock escarpment.  The Ogallala formation is the largest 


freshwater aquifer in the world. 


 


Buffalo Lake NWR is located in a shallow canyon cutting through the southern High Plains of 


Texas.  The canyon was formed by the erosional forces of the intermittent Tierra Blanca Creek 


as it pursues its course by way of Palo Duro Creek and its famous canyon to the Red River.  The 


underlying bedrock is covered by the Ogallala formation.  The lake bed is covered by alluvial 


deposits of clay mixed with sand and silt.  Upland areas are covered by windblown sediments. 


Umbarger Dam is located across a narrow valley flanked by 150 foot high canyon walls with 


caliche cap-rocks.  About a mile upstream from the dam the valley widens to form a wide basin 


bounded by rolling grassy hills.  Bedrock at the damsite is of the Ogallala Formation and consists 


of sandstone, shales, and claystones.  The sandstone varies from moderately hard, to friable, to 


crumbly.  Shales and claystones are moderately hard.  The colors range through pinks, reds, 


yellows, and greens.  The limy cementation in the caliche cap-rock and along the canyon walls 


has increased with the rock as water evaporated.  Less cementation would be found at a distance 


of perhaps 200 feet back from the exposed surfaces of the canyon walls.  Some ledges of 


sandstone of a harder quality are found which have a siliceous cementation. 


 


The valley floor, in general, is covered with overburden and plant growth.  Bedrock is exposed 


along the highway cut on the right abutment.  Some slumped formation was observed in which 


the voids have been filled with lime.  Geologic data on the current spillway indicates that this 


structure rests upon the compact layers of claystones, shales, and sandstones of the Ogallala 


formation. 


 


Soils 


The most productive and most extensive soil in the county is Pullman silty clay loam.  On the 


refuge, this soil type occurs on approximately 230 acres near the northeast corner.  It occurs on 


level or only slightly sloping land and therefore has minimal erosion from runoff.  The heavy 


texture of this soil also minimizes wind erosion. 


Alluvial soils along the Tierra Blanca Creek are known as Spur silty clay loam.  This soil type 


has been inundated by Buffalo Lake except for the extreme southwest corner.  Prior to the 


establishment of the lake, this soil was considered well-drained, not subject to overflow, and 


generally alkali free; however, the establishment of the lake most likely has changed these 


characteristics. 
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The Zita clay loam type is found in eight separate occurrences within the refuge.  This soil is 


subject to drifting in heavy winds.  Caliche is not ordinarily present in the top 10 inches of this 


soil type. 


 


At the southeast corner and near the middle-eastern boundary of the refuge are areas of Potter 


fine sandy loam.  This soil type is subject to severe wind erosion. 


 


The largest portion of the refuge is covered by the Potter clay loam soil type, a much shallower 


soil than the Pullman soil.  It is highly calcareous and is well described by its name “chalky 


land”.  It is subject to erosion from both wind and water, and has characteristics which are 


unfavorable for storing soil moisture.  This soil type is best suited for land uses involving 


grazing.
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3.2.5  Mineral Resources 


Oil and Gas Occurrences 


The USFWS does not own mineral interest underlying the lands within the Refuge and must 


provide reasonable access to mineral owners to explore and develop their mineral interests; 


however, oil and gas activities are allowed to take place on Refuges for a number of reasons. On 


the majority of refuges, oil or gas activities occur where private entities, states, or native 


corporations, rather than the federal government, own the mineral rights. Owners of these 


mineral rights have the right to develop, produce, and transport the oil and gas resources located 


within a refuge (USGAO 2001). However, the Department of the Interior’s regulations requires 


“to the greatest extent practicable,” that “all exploration, development and production 


operations” be conducted in such a manner as to “prevent damage, erosion, pollution, or 


contamination to the lands, waters, facilities, and vegetation of the area.” Further, “so far as 


practicable, such operations must also be conducted without interference with the operation of 


the refuge or disturbance to the wildlife thereon” (50 C.F.R. Part 29.32). 


 


Under the National Wildlife Refuge System Administration Act of 1966, as amended, the 


Service is responsible for regulating all activities on refuges. The Act requires the Service to 


determine the compatibility of activities with the purposes of the particular refuge and the 


mission of the Refuge System and not allow those activities deemed incompatible. However, the 


Service does not apply the compatibility requirement to the exercise of private mineral rights on 


refuges. Department of the Interior regulations also prohibit leasing federal minerals underlying 


refuges outside of Alaska, except in cases where federal minerals are being obtained by 


operations on property adjacent to the refuge. Nevertheless, the activities of private mineral 


owners on refuges are subject to a variety of legal restrictions, including Service regulations. A 


variety of federal laws affect how private mineral rights owners conduct their activities. Also, 


Service regulations require that oil and gas activities be performed in a way that minimizes the 


risk of damage to the land and wildlife and the disturbance to the operation of the refuge. 


3.2.6  Concerns Regarding the Physical Environment 


Environmental Contaminants 


This section describes existing and potential sites of environmental contaminants based 


specifically off Contaminant Assessment Process (CAP) reports.  A CAP is an information 


gathering process and initial assessment of a National Wildlife Refuge in relation to 


environmental contaminants.  Each CAP will analyze particular contaminants of concern to fish, 


wildlife and other resources on the refuge.  A CAP has been conducted for most of the Refuges 


within the Region and was concluded for Buffalo Lake National Wildlife Refuge on February 3, 


1999; the following is a summary of that report. 
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Suggested baseline sampling sites at the refuge include sediment, water, and aquatic biota 


samples from the four ponds, soil/sediment samples from the Stewart Marsh Moist Soil 


Management Unit, the inflow area above Umbarger Dam, the Southeastern Draw as it enters the 


refuge, and Tierra Blanca Creek south of Stewart Marsh and at the southern boundary of the 


refuge.  Additional sampling could be conducted at Tierra Blanca Creek at Deaf Smith CR BB 


and in the northwest corner of the refuge where the El Paso Natural Gas Pipeline crosses into the 


refuge. It is suggested, that a minimum, sediment samples should be analyzed for RCRA metals 


(including copper and zinc), ammonium salts, and phosphates for baseline purposes. 


Climate Change 


Climate change can be defined as a change in the state of the climate characterized by changes in 


the mean and/or the variability of its properties, persisting for an extended period, typically 


decades or longer (IPCC 2007b).  There is consensus in the scientific community that the world 


climate is changing, and there is enough scientific evidence to affirm that the world is warming 


and that changes in atmospheric composition are the drivers for global warming (Bierbaum et al. 


2007). 


 


The greenhouse effect is a normal process by which greenhouse gases like water vapor (H2O), 


carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4), and ozone (O3), absorb infrared 


radiation emitted by the Earth’s surface, by the atmosphere itself, and by clouds and trap heat 


within the surface-troposphere system (IPCC 2007a), heating the Earth’s surface and the lower 


atmosphere.  This warming process has occurred naturally and by means of human activities, 


primarily economic production activities (IPCC 2007a). 


 


From 1900 to the present, CO2 emissions have increased from 280 parts per million (ppm) to 


about 380 ppm (Feely et al. 2004,) at a rate of 1.7 percent per year (IPCC 2007a).  From 1990 to 


2100, carbon dioxide concentrations are projected to increase from 350 ppm to 770 ppm (Titus 


and Narayanan 1995).  Projected increases in global average surface temperature range from 0.6 


to 4°C by the end of the century, relative to 1980 to 1999 levels, depending on different 


scenarios of economic growth and technological change (IPCC 2007a).  Furthermore, assuming 


constant emissions, temperatures will continue to rise 0.15°C every decade after 2100 for the 


next two centuries (Titus and Narayanan 1995).  


 


The greenhouse effect has had varying worldwide consequences.  Among the most important 


are: 


 an increase in the global average surface temperature, with 11 of the last 12 years (1995-


2006) ranking among the 12 warmest years of global surface temperature; 


 an increase in atmospheric water vapor content since at least the 1980s; 


 a decline in mountain glaciers and snow cover in both hemispheres; 
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 an average increase in global average sea level of 1.8 millimeters per year between 1961 


and 2003, and  an increase of approximately 3.1 millimeters per year between 1993 and 


2003; 


 an increase in average arctic temperatures at nearly twice the global average rate over the 


last century; 


 an increase in intensity and length of droughts since the 1970s; and 


 an increase in the frequency of heavy precipitation events over most land areas (IPCC 


2007). 


Department of the Interior Secretarial Order 3226 states that “there is a consensus in the 


international community that global climate change is occurring and that it should be addressed 


in governmental decision making…This Order ensures that climate change impacts are taken 


into account in connection with Departmental planning and decision making”.  Additionally, it 


calls for the incorporation of climate change into long-term planning documents such as the 


CCP:  “Each bureau and office of the Department will consider and analyze potential climate 


change impacts when undertaking long-range planning exercises, when setting priorities for 


research and investigations, when developing multi-year management plans, and /or when 


making major decisions regarding the potential utilization of resources under the Department’s 


purview.  Departmental activities covered by this Order include, but are not limited to, 


programmatic and long-term environmental reviews undertaken by the Department, management 


plans and activities developed for public lands, planning and management activities associated 


with oil, gas and mineral development of public lands, and planning and management activities 


of water projects and water resources.” 


3.3  Biological Environment 


This section describes the biological environment in which the Buffalo Lake National Wildlife 


Refuge is found. It includes a description of the present, historical, and potential future condition 


of terrestrial and aquatic habitat types found on the refuge, as well as, the natural processes that 


influence them. It identifies priority wildlife species and focal species used for monitoring 


purposes, and includes a discussion of various wildlife types found on the Refuge. The section 


concludes with a short discussion about the Service’s concerns pertaining to the biological 


environment. 
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Photo 3-2 Ornate Box Turtle USFWS 


3.3.1  Habitat Types 


3.3.1.1  Terrestrial Vegetation Classes 


Central Mixed Grass Prairie 


This mixed grass prairie system ranges from South Dakota into the Rolling Plains and the 


western Edwards Plateau of Texas. It is bordered by the short-grass prairie on its western edge 


and the tall-grass prairie to the east. Regions in west-central Kansas and central Nebraska, the 


Red Hills region of south-central Kansas and northern Oklahoma are all located within this 


system. Because of its proximity to other ecoregions, this system contains elements from both 


short-grass and tall-grass prairies, which combine to form the mixed-grass prairie ecological 


system throughout its range. The distribution, species richness and productivity of plant species 


within the mixed-grass ecological system is controlled primarily by environmental conditions, in 


particular soil moisture and topography. Grazing and fire are important dynamic processes in this 


system. The relative dominance of the various grass and forb species within different 


associations in the system also can strongly depend on the degree of natural or human 


disturbance.  


 


This system can contain grass species such as sideoats grama, little bluestem, big bluestem, 


needle and thread, prairie dropseed, and blue grama, although the majority of the associations  
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within the region are dominated by western wheatgrass or little bluestem. Numerous forb and 


sedge species can also occur within the mixed-grass system in the Western Great Plains. 


Although forbs do not always significantly contribute to the canopy, they can be very important. 


Some dominant forb species include cuman ragweed, blacksamson echinacea, and rush 


skeletonplant. Oak species such as bur oak can occur also in areas protected from fire due to 


topographic position. This can cause an almost oak savanna situation in certain areas, although 


fire suppression may allow for a more closed canopy and expansion of bur oak beyond those 


sheltered areas. In those situations, further information will be needed to determine if those 


larger areas with a more closed canopy of bur oak should be considered part of Western Great 


Plains Dry Bur Oak Forest and Woodland. 


 


Likewise, within the mixed-grass system, small seeps may occur, especially during the wettest 


years. Although these are not considered a separate system, the suppression of fire within the 


region has enabled the invasion of both exotics and some shrub species such as eastern red-cedar 


and also allowed for the establishment of western yellow pine in some northern areas 


(Natureserve, 2009). 


 


Southwestern Great Plains Canyon 


This ecological system occurs in both perennial and intermittent stream canyons of the 


southwestern Great Plains. Soils can range from deep loams to alluvial to sandy. The mosaic of 


soil types which have developed from sandstone, limestone, basalt, and shale parent materials 


creates a complex mosaic of grasslands, shrublands and woodlands within the canyon system. 


Although the system combines many elements from southern rocky mountain juniper woodland 


and savanna, rocky mountain lower montane-foothill shrubland, western great plains shortgrass 


prairie, and other shrublands, the varied geology, diverse soil types, and topographic dynamics 


together form a distinct ecological system  characteristic of the canyons and dissected mesas of 


the southwestern Great Plains.  


 


Vegetation varies both regionally and locally depending on latitude, aspect, slope position and 


substrate and can range from riparian vegetation to xeric- or mesic-woodlands and shrublands. 


Rocky outcrops with sparse vegetation are also common. Open to moderately dense piñon-


juniper woodlands occupy most of the canyonland slopes. Scattered two-needle piñon may occur 


within these community types but are never dominant. Woodlands may be floristically similar to 


Southern Rocky Mountain Juniper Woodland and Savanna but are distributed along rocky 


outcrops, canyon slopes and mesas. One-seed Juniper is the most common tree species and forms 


extensive woodlands with a grassy understory of black grama, blue grama, hairy grama, sideoats 


grama, and galleta, or sometimes with an open shrub layer dominated by 


mountain mahogany. In Kansas, eastern red-cedar can become more dominant and replace 


oneseed juniper. Isolated patches of Ponderosa Pine or Quaking Aspen are found in some 


locations.  Shrublands occur on canyon bottoms, in narrow side canyons, and integrate with 
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woodlands on upper slopes.  A mosaic of shrub species is characteristic of canyon walls and 


slopes and varies with substrate and moisture availability. Common species include bigelow 


sage, mountain mahogany, skunkbrush sumac, current spp., honey mesquite, common hoptree, 


littleleaf mock orange, and soapweed yucca, James’ seaheath and spiny greasebush form a 


community restricted to gypsiferous and calciferous soils. Canyon floors often support degraded 


shrubby grassland of rubber rabbitbrush and cholla cactus with a grassy understory. 


 


Because of the varied topography, relatively permanent water along streambeds and southern 


location, these canyonlands have a rich herpetofauna. This system provides good habitat for a 


number of snake species that are otherwise uncommon in the Central Shortgrass Prairie 


ecoregion. Occasional seeps and springs of the canyon walls provide habitat for rare ferns 


(Natureserve, 2009). 


 


Western Great Plains Badlands 


This ecological system is found within the northern Great Plains region of the United States and 


Canada with some of the better known and extensive examples in North and South Dakota. In 


contrast to Western Great Plains Cliff and Outcrop, this system is typified by extremely dry and 


easily eroded, consolidated clay soils with bands of sandstone or isolated consolidates and little 


to no cover of vegetation (usually less than 10% but can be as high as 20%). Vegetated patches 


within the badlands system may have cover higher than 20%. In north-central Montana, badlands 


often are a mosaic of bare substrate with small patches of grasses and/or shrubs that may exceed 


10% cover. In those areas with vegetation, species can include scattered individuals of many 


dryland shrubs or herbaceous taxa, including curly-top gumweed, broom snakeweed (especially 


with overuse and grazing), greasewood, gardner’s saltbush, birdfoot sagebrush, buckwheat spp., 


plains muhly, bluebunch wheatgrass, and hooker’s sandwort.  Patches of various herbs and 


shrubs can also occur. This system can occur where the land lies well above its local base level 


or below and is created by several factors, including elevation, rainfall, carving action of streams, 


and parent material (Natureserve, 2009). 


 


Western Great Plains Depressional Wetland System 


This system is found mostly in south-central areas of the Western Great Plains Division ranging 


from southwestern Wyoming and southwestern Nebraska up into the Nebraska Sandhill region, 


south though eastern Colorado, and New Mexico to central Texas, although some examples may 


reach as far north as the Badlands of South Dakota. The climate is semi-arid to arid for much of 


the region in which this system occurs. This system is found on somewhat excessively to 


excessively well-drained, deep sandy soils that are often associated with dune systems and 


ancient floodplains. In some areas, this system may actually occur as a result of overgrazing in 


Western Great Plains Tallgrass Prairie or Western Great Plains Sand Prairie. 
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Typically, this system is characterized by a sparse to moderately dense woody layer dominated 


by sand sagebrush, but other characteristic species may be present, including leadplant, honey 


mesquite (southern stands), chickasaw plan, western sandcherry (northern stands), skunkbrush 


sumac, and soapweed yucca.  Associated herbaceous species can vary with geography, amount 


and season of precipitation, disturbance, and soil texture. The herbaceous layer typically has a 


moderate to dense canopy but may include stands with sparse understory. Several mid- to tall 


grass species characteristic of sand substrates are usually present to dominant, such as sand 


bluesterm, giant sandreed, prairie sandseed, little bluestem, sand dropseed, giant dropseed, or 


needle and thread. 


 


In the southern range of this system, Harvard Oak may also be present to dominant and 


represents one succession pathway that develops over time following a disturbance. Harvard Oak 


is able to re-sprout following a fire and thus may persist for long periods of time once established 


forming extensive clones. Edaphic and climatic factors are the most important dynamic 


processes for this type, with drought and extreme winds impacting this system significantly in 


some areas. Because harvard oak is able to re-sprout rapidly following fire, fire tends to cause 


structural changes in the vegetation, and compositional shifts are less significant in most cases. 


Overgrazing can lead to decreasing dominance of some of the grass species such as sand 


bluestem, giant sandseed, and little bluestem. In the western extent of this system in the 


shortgrass prairie, more xeric mid- and shortgrass species such as needle and thread, sand 


dropseed and blue grama often dominate the herbaceous layer (Natureserve, 2009). 


 


Western Great Plains Mesquite Woodland and Shrubland 


This system is found primarily in the southern portion of the Western Great Plains Division, 


primarily in Texas, Oklahoma and eastern New Mexico. It is dominated by Honey Mesquite with 


shortgrass species in the understory. Lotebush and fourwing saltbush can co-dominate in some 


examples, as can paddle cactus species in heavily grazed areas. Short-grass species blue grama or 


buffalo grass are typically present. Other grasses may include purpe threeawn, sideoats grama, 


black grama, hairy grama, ring muhly, james’ galleta, alkali sacaton, and sand dropseed. 


Historically this system probably occurred as a natural component on more fertile soils and along 


drainages, but it has expanded its range into prairie uplands in recent decades (Natureserve, 


2009). 


 


Western Great Plains Riparian 


This ecological system is found in the riparian areas of medium and small rivers and streams 


throughout the western Great Plains. It is likely most common in the Short-grass Prairie and 


Northern Great Plains Steppe but extends west as far as the Rio Grande in New Mexico and into 


the Wyoming Basins in the north. Major rivers include the North and South Platte, portions of 


the Arkansas, Cimarron, Canadian and upper Pecos rivers and tributaries to where they extend 


into Rocky Mountain Lower Montane-Foothill Riparian Woodland and Shrubland. It is found on 







Chapter 3. Refuge Resources and Current Management 


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment 3-32 


alluvial soils in highly variable landscape settings, from deep cut ravines to wide, braided 


streambeds.   


 


Hydrologically, these sites tend to be flashy with less developed floodplains than on larger rivers 


that are classified as floodplain systems, and may dry down completely for some portion of the 


year. Water sources for this riparian system are largely snowmelt near the Rocky Mountains, but 


it will respond to summer rains. This system includes numerous smaller prairie rivers and 


streams that are often groundwater-fed, such as the Arikaree River, a tributary of the Republican 


River. Dominant vegetation shares much with generally drier portions of larger floodplain 


systems downstream, but overall abundance of vegetation is generally lower. Communities 


within this system range from riparian forests and shrublands to gravel/sand flats. Dominant 


species include Eastern Cottonwood, Willow, Silver Sagebrush, Western Wheatgrass, 


Switchgrass, Vine Mesquite, Sand Dropseed, and Little Bluestem. 


  


On the North Platte in southeastern Wyoming, green ash may be present to dominant. These 


areas are often subjected to heavy grazing and/or agriculture and can be heavily degraded. salt 


cedar, Russian olive, and less desirable grasses and forbs can invade degraded examples up 


through central Colorado. Groundwater depletion and lack of fire have resulted in additional 


species changes (Natureserve, 2009). 


 


Western Great Plains Sandhill Steppe 


This system is found mostly in south-central areas of the Western Great Plains Division ranging 


from southwestern Wyoming and southwestern Nebraska up into the Nebraska Sandhill region, 


south though eastern Colorado, and New Mexico to central Texas, although some examples may 


reach as far north as the Badlands of South Dakota. The climate is semi-arid to arid for much of 


the region in which this system occurs. This system is found on somewhat excessively to 


excessively well-drained, deep sandy soils that are often associated with dune systems and 


ancient floodplains. In some areas, this system may actually occur as a result of overgrazing in 


Western Great Plains Tallgrass Prairie or Western Great Plains Sand Prairie. 


 


Typically, this system is characterized by a sparse to moderately dense woody layer dominated 


by Sand Sagebrush, but other characteristic species may be present, including leadplant, honey 


mesquite (southern stands), chickasaw plum, western sandcherry (northern stands), skunkbush 


sumac, and soapweed yucca. Associated herbaceous species can vary with geography, amount 


and season of precipitation, disturbance, and soil texture. The herbaceous layer typically has a 


moderate to dense canopy but may include stands with sparse understory. Several mid- to 


tallgrass species characteristic of sand substrates are usually present to dominant, such as sand 


bluestem, giant sandseed, prairie sandseed, little bluestem, sand dropseed, giant dropseed or 


needle and thread. 
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In the southern range of this system, Harvard oak may also be present to dominant and represents 


one succession pathway that develops over time following a disturbance. Harvard Oak is able to 


re-sprout following a fire and thus may persist for long periods of time once established forming 


extensive clones. Edaphic and climatic factors are the most important dynamic processes for this 


type, with drought and extreme winds impacting this system significantly in some areas. Because 


Harvard Oak is able to re-sprout rapidly following fire, fire tends to cause structural changes in 


the vegetation, and compositional shifts are less significant in most cases. Overgrazing can lead 


to decreasing dominance of some of the grass species such as sand bluestem, giant sandreed, and 


little bluestem. In the western extent of this system in the shortgrass prairie, more xeric mid- and 


shortgrass species such as needle and thread, sand dropseed and blue grama often dominate the 


herbaceous layer (Natureserve, 2009). 


3.3.1.2  Aquatic Classes 


Playa lakes are the most valuable waterfowl habitat in the Southern High Plains area.  It has been 


estimated that 31,000 playas are interspersed throughout this region of the Texas panhandle; 


however, playas have seasonal water regimes and, generally, only roughly 5% hold water at any 


given time.  During some years, the refuge provides the only suitable wetland habitat in the area. 


 


The refuge wetlands provide a unique habitat for resident and wintering wildlife.  These 


wetlands include man-made ponds, the reservoir, and the constructed wetlands in the Moist Soil 


Management Unit (MSMU).  Each area provides unique and valuable wintering and migration 


habitat for waterfowl. 


 


All wetland habitat is only seasonally flooded since the refuge lacks a dependable water supply.  


Tierra Blanca Creek, in the past, provided a minimal stream flow throughout most years; 


however, changes in farming practices and upstream impoundments have caused Tierra Blanca 


Creek to be dry except after heavy rains. 


 


Stewart Marsh and the 40-acre MSMU serve the refuge as a limited buffer against contaminated 


storm water intrusion, and as the primary habitat for migratory waterfowl, shorebirds, and other 


associated species.  The MSMU wetlands consist of 10 units, each approximately 4 acres in size.  


Each unit is capable of independent seasonal flooding.  The refuge staff floods Stewart Marsh 


twice a year, in the spring/early summer and again in the fall.  During the summer, as the 


wetlands slowly dry, aquatic plants that are favored by waterfowl take hold.  The resulting wet-


dry cycle produces a highly diverse plant community and is commonly referred to as simply 


moist-soil management.  For example, Smartweed produces large quantities of nutritious purple 


seeds that are irresistible to waterfowl.  Other aquatic plants include bulrush, pike rush, dock, 


lambsquarter, millet, and sunflower.  These aquatic plants are critical food sources for a variety 


of migratory and residential wildlife species, a valuable link in the terrestrial food chain (Haukos 


and Smith 1997).  In the fall, the marsh is flooded again just before the winter migration period.   
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The refuge’s MSMUs provide important habitat in the central flyway corridor for waterfowl that 


are seeking food and shelter during migration.    


This unit is flooded each spring, then slowly dries, promoting growth of invertebrates and 


aquatic plants such as smartweed, bulrush, pike rush, dock, lambsquarter, millet, and sunflower.  


The unit is flooded again each fall just before the ducks arrive.  Additional water is found in 


artificial ponds and water tanks throughout the refuge. 


3.3.1.3  Natural Disturbance Processes 


While the climate at Buffalo Lake NWR is considered a temperate semi-arid, significant amounts 


of rainfall does occur.  Most precipitation occurs in the late spring to early summer in the form of 


rain from heavy thunderstorms.  These storms are important for the health of playa lakes in the 


area.  In the resulting downpours from thunderstorms, playa lakes catch the runoff and have the 


potential to fill.  The playa lakes provide important flood control for the land as well as habitats 


for resident and migratory wildlife.      


3.3.1.4 Historical Habitat Description 


Historically, the Refuge was a short to mixed grass prairie.  This prairie was dominated by blue 


grama, sideoats grama, and buffalo grass.  Trees are rare and only found along the Tierra Blanca 


Creek and its tributaries. 


3.3.1.5  Estimated Future Habitat Conditions due to Climate Change 


The information on climate change and its positive or negative impacts are still unknown or 


undefined.  In addition, there is not much modeling or specific data available to assist in 


predicting how climate change influences the environment on the Refuge. 


3.3.1.6  Concerns Regarding Refuge Habitat 


Climate Change 


The U.S. Fish and Wildlife Service believe that there are concerns regarding the effect climate 


change may have on the Refuge system.  The Service acknowledges that climate change has the 


potential to alter the distribution of habitat types in Texas and the rest of the world; as habitats 


change, the wildlife species that inhabit those habitats will also change.  Temperatures are 


projected to increase across Texas (Neilson-Gammon 2008).  A warmer and drier climate would 


lead to greater evaporation, as much as a 35 percent decrease in streamflow, and less water for 


recharging groundwater aquifers.  Increased rainfall could mitigate these effects but could also 


contribute to localized flooding.  Additionally, climate change could give rise to more frequent 


and intense rainfall, resulting in flash flooding (Zing et al. 2003).  


 


Texas is predicted to have warmer temperatures, with a 3-10 °F rise in winter lows and a 3-7 °F 


rise in summer highs.  Also expected are more frequent intense rainfall events with longer drier 


periods in between, an increased hurricane intensity, and sea level rise along the Texas coasts, 


(Union of Concerned Scientists 2009). 







Chapter 3. Refuge Resources and Current Management 


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment 3-35 


The refuge is concerned that if these trends continue, it could eventually lead to changes in 


vegetative communities and associated species shifts, as well as accelerating and intensifying 


existing stressors as discussed in Chapter 1 of the CCP.   


 


The refuge plans to document changing conditions through data collection, and adapt 


management to reflect changes in hydrology and plant communities.  Concerns regarding climate 


change also indicate the need to develop baseline data on refuge habitat resources so that the 


refuge can appropriately respond to changing conditions.   


 


Habitat Fragmentation 


Much of the land surrounding the refuge is used for agricultural purposes, thereby reducing or 


fragmenting the amount of shortgrass prairie habitat available to wildlife species.  Five members 


of the public provided comments expressing concern over habitat loss associated with 


development, and one individual requested that the refuge work on preventing fragmentation 


both on its land and on surrounding lands.  The refuge has an opportunity to increase habitat 


restoration practices beyond its current borders by working with adjacent landowners and 


acquiring additional lands.   


 


Wind Energy Research 


Although there are no wind energy developments being proposed on or adjacent to the refuge, 


staff is interested in how the presence of such developments nearby may impact migratory birds 


that use the refuge.  In anticipation of possible construction of wind turbines near the refuge, 


refuge staff has been conducting diurnal avian activity surveys to better understand how wind 


energy developments may affect migratory birds.  The refuge views this development as a 


potential partnership opportunity and has initiated acoustic monitoring with a current wind 


energy developer.  Refuge staff maintains knowledge of future projects through partnerships 


with wind energy developers in order to track and anticipate potential changes in habitat 


fragmentation and wildlife behavior. 


 


Prairie Management and Restoration 


Buffalo Lake NWR provides 4,373 acres of native short grass prairie in an area where much of 


this habitat has been lost through development and fragmentation.  Members of the public and 


refuge staff are concerned with protecting this remaining native short grass prairie habitat 


provided on the refuge.  In addition, the refuge recognizes the need to enhance the quality of 


existing prairie habitat through restoration efforts.   
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Photo 3-3 Prescribed Fire on the Refuge USFWS 


Prescribed burning and grazing are the primary management tools used to maintain and restore 


native prairie.  When properly managed, grazing and prescribed fire serve to maintain and 


encourage native grasses and forbs and to cycle nutrients through the ecosystem.  The refuge 


currently leases grazing lands on the refuge.   


 


The public wants to see the continued use of both grazing and prescribed fire on the Refuge to 


enhance forage types and deter noxious weeds.  Specifically, members of the public suggested 


the use of intensive rotational or patch grazing and burning, recommending that Buffalo Lake 


NWR mimic the grazing patterns at Muleshoe NWR.  In addition, one member of the public 


requested an in-depth review of the grazing rights and fees associated with the refuge.   


 


Invasive Flora Species 


One threat to the refuge is the presence of invasive plant species; however, it is estimated that 


only 2 percent of the refuge has been encroached upon by invasives.  The primary invasive 


species on the refuge include salt cedar, Siberian elm, Russian olive, kochia, and musk thistle.  


These plant species out-compete native plant species and reduce the quality and potential of 


habitat.  The majority of the non-native trees are located within or around the edges of the lake 
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bottom and along Tierra Blanca Creek, but they are not spreading at an alarming pace due to the 


lack of reliable flooding.  Historically, encroachment of woody species into grasslands was 


minimized by periodic fires characteristic of short grass prairie ecosystems; however, nearby 


farming, fire suppression, and introduction of exotic species have caused an increase of woody 


species distribution throughout the short grass prairie.  The refuge is concerned about this 


management problem, and the public identified the need for eradication of certain invasive 


species through grazing and prescribed burning. 


 


Moist Soil Management 


The refuge contains 10 individual four-acre ponds in the Tierra Blanca Creek floodway, which 


were constructed to compensate for the lack of migratory bird habitat due to the receding water 


table and subsequent drying of Buffalo Lake.  The moist-soil units are managed as necessary to 


provide annual plant growth to be used as food for ducks in late winter an early spring.  These 


moist soil units have become the fundamental resource bringing migratory birds to the refuge, 


thereby serving the purpose of Buffalo Lake NWR.  Refuge staff is concerned with providing 


this integral habitat for migratory birds in order to continue serving the purpose of the refuge. 


 


Lakebed Management 


The 2,818-acre dry lakebed of Buffalo Lake contains high concentrations of organic 


contaminants including nitrogen and nitrates that have been deposited over the years from 


upstream cattle feedlots.  One commenter expressed the desire for the lake to be decontaminated, 


the dam repaired, and the lake refilled so that humans and waterfowl alike could enjoy it.  


Because of the high contamination levels, however, the refuge is limited in their abilities to 


manage the lakebed.  Current management options do not include re-establishing the lake for this 


reason coupled with the limited water supply, the potential for spread of disease due to 


insufficient flows and subsequent stagnant water conditions, and the sheer expense of such a 


project.  Please refer to the discussion in the “Water Quality” section of 1.8.1 or the background 


information in Section 1.3 for more information on this management problem.   


 


Since it was last drained, the lakebed reverted to monotypic, dense stands of kochia, a non-native 


invasive plant.  These stands restrict native vegetative growth and increase the threat of wildfire, 


thereby presenting a management problem for refuge staff.  Cooperative farming in this area is 


the primary management tool that the refuge uses to deal with this management problem and 


reduce organic contaminants in the soil, break up monotypic stands of kochia, and reduce woody 


encroachment by salt cedar, while simultaneously providing desirable wildlife food sources.   


 


Water  Quality 


As mentioned in Section 1.3 (Background), the area surrounding the refuge experiences 


significant flood events during periods of heavy rainfall.  These events carry contaminated run-


off to the former Buffalo Lake.  The refuge is located downstream from multiple cattle 
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operations in Hereford, Texas.  As a result, the surface run-off during flood events contains a 


high amount of fecal coli form contamination that, if not removed from the flood waters, is 


transported through the refuge and into the watershed.  This is an issue recognized by refuge 


staff and members of the public. 


 


Receding Water Table 


The tapping of the Ogallala Aquifer for residential and commercial uses has caused the water 


table to drop substantially, causing the natural springs that fed Tierra Blanca Creek to cease 


flowing.  Therefore, Buffalo Lake has gone dry, and the Refuge has a limited water supply for 


management purposes.  Multiple members of the public are concerned about the current water 


shortage and the potential for continued lowering of the water table.  One individual suggested 


that the refuge adapt its management to the drier habitat that exists there now, and another person 


wrote that, without water, the refuge may have no value.   


3.3.2  Wildlife 


The refuge supports a wide array of plants and animals that typically occur in the Texas 


Panhandle. Conservation of migratory birds is often considered the central connecting theme of 


the Refuge System. Approximately 50 species of waterfowl and other migratory game birds have 


been Service priorities since the 1930s. Although the refuge was established to provide habitat 


for migratory birds, its habitats support a wide variety of wildlife common to the panhandle of 


Texas, as well as several state and federally-listed species. These species, including game and 


non-game vertebrates, and invertebrates, are important contributors to the overall biodiversity on 


the refuge. Management of many of these species remains a collaborative effort with the Texas 


Parks and Wildlife Department who has primary responsibility for these species off refuge lands. 


Approximately 345 species of birds, 51 species of mammals, 47 species of reptiles and 


amphibians occur on the refuge.  


3.3.2.1  Priority Species 


Threatened and Endangered Species 


The refuge provides potential habitat for a variety of species of special interest, including several 


federally proposed, listed (threatened or endangered) and candidate species and other species of 


concern.  Declines may be related to loss and fragmentation of suitable habitat, increasingly large 


areas being cultivated for crops, drought, loss of playa lakes, lack of natural fire regime, and the 


replacement of native grasses with exotic grasses. The refuge provides habitat for several listed 


and sensitive species.  Some species inhabit the refuge on a regular or seasonal basis while others 


are migrants or accidental visitors that are infrequently sighted on the refuge, as described below.  


There is no known state, federally-listed or sensitive plants on the refuge or Randall County. 


Management actions taken on the refuge will adhere to compatibility standards, National 


Environmental Policy Act (NEPA), Endangered Species Act (ESA) compliance and Service 


regulations to ensure that endangered species are not adversely impacted. The refuge will 
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provide technical assistance on endangered species management to neighbors and individuals 


from the private sector whenever it is requested.  A list of threatened and endangered species that 


may occur in Randall County, Texas can be found in Table 3-1. 


 


The purpose of the Endangered Species Act is to conserve “the ecosystems upon which 


endangered and threatened species depend” and to conserve and recover listed species. Under the 


law, species may be listed as either “endangered” or “threatened”.  Endangered means a species 


is in danger of extinction throughout all or a significant portion of its range.  Threatened means a 


species is likely to become endangered within the foreseeable future.  All species of plants and 


animals, except pest insects, are eligible for listing as endangered or threatened.  Proposed 


species means any species of fish, wildlife, or plant that is proposed in the Federal Register to be 


listed under section 4 of the ESA. 


Table 3-1 Rare, Threatened, and Endangered Species of Randall County, Texas.     


Taxon Common Name Scientific Name 
Federal 


Status 


State 


Status 


Birds  Baird's Sparrow  Ammodramus bairdii  
  


Birds  Western Burrowing Owl  
Athene cunicularia 


hypugaea    


Birds  Ferruginous Hawk  Buteo regalis  
  


Birds  Snowy Plover  Charadrius alexandrinus  
  


Birds  Western Snowy Plover  
Charadrius alexandrinus 


nivosus    


Birds  Mountain Plover  Charadrius montanus  
  


Birds  Prairie Falcon  Falco mexicanus  
  


Birds  Peregrine Falcon  Falco peregrinus  DL  T  


Birds  American Peregrine Falcon  Falco peregrinus anatum  DL  T  


Taxon Common Name Scientific Name 
Federal 


Status 


State 


Status 


Birds  Arctic Peregrine Falcon  Falco peregrinus tundrius  DL  
 


Birds  Whooping Crane  Grus americana  LE  E  


Birds  Bald Eagle  Haliaeetus leucocephalus  DL  T  


Birds  Interior Least Tern  
Sterna antillarum 


athalassos  
LE  E  


Birds  Lesser Prairie-Chicken  
Tympanuchus 


pallidicinctus  
C  


 


Mammals  Gray wolf  Canis lupus  LE  E  
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Mammals  
Pale Townsend's big-eared 


bat  


Corynorhinus townsendii 


pallescens    


Mammals  Black-tailed prairie dog  Cynomys ludovicianus  
  


Mammals  Black-footed ferret  Mustela nigripes  LE  
 


Mammals  Western small-footed bat  Myotis ciliolabrum  
  


Mammals  Cave myotis bat  Myotis velifer  
  


Mammals  Big free-tailed bat  Nyctinomops macrotis  
  


Mammals  Palo Duro mouse  
Peromyscus truei 


comanche   
T  


Mammals  Plains spotted skunk  
Spilogale putorius 


interrupta    


Taxon Common Name Scientific Name 
Federal 


Status 


State 


Status 


Mammals  Black bear  Ursus americanus  T/SA;NL  T  


Mammals  Swift fox  Vulpes velox  
  


Reptiles  Texas horned lizard  Phrynosoma cornutum  
 


T  


 


Whooping Crane (Grus americana)  


The whooping crane was listed as endangered on March 11, 1967.  Once widespread throughout 


North America, the whooping crane faced almost certain extinction in 1937 when the wild 


population dipped to just fifteen birds.  The whooping crane has begun a slow but seemingly 


steady recovery.  As of December 23, 1997, crane numbers have increased to 181 (152 adults, 29 


chicks).  Several factors contributed to the historic decline of the species including the draining 


of crucial wetland habitats, conversion of habitat to rice culture (Allen, 1952), coastal and marine 


pollution, illegal hunting, disease, predation, collision with utility lines, loss of genetic diversity 


within the population, and vulnerability to natural and human caused disturbances which may 


have had adverse effects on crane behavior.  The historic wintering grounds in the southwest 


included the Gulf Coast of Texas, interior west Texas, and the highlands of northern Mexico 


(Allen, 1952; Howell and Webb, 1995).  Whooping cranes are a common winter resident in 


Aransas and Matagorda Counties where the largest wild population of this endangered species 


seems to be slowly increasing (Texas Ornithological Society, 1995).  Otherwise, whooping 


cranes are very rare in Texas other than during migration where they utilize a narrow corridor 


north of their primary wintering areas.  A few rare sightings have been reported on Buffalo Lake 


NWR, but no documentation exist; typically, when they have reported to the staff at Buffalo 


Lake NWR, it has been determined that the sighting was not on the refuge and in the greater 


Western Great Plains depressional wetland system.  
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Interior Least TernError! Bookmark not defined. (Sterna antillarum athalassos)  


The interior populations of the least tern were federally listed as endangered in 1984.  All 


subspecies of the interior least tern were abundant through the late 1880s, but were nearly 


extirpated for their delicate plumage used for fashionable hats at that time.  After the signing of 


the 1918 Migratory Bird Treaty Act, commercial harvesting became illegal and the species began 


to increase through the 1940s. However, human development and use of interior least tern 


nesting beaches for housing and recreation subsequently lead to another rapid population decline.  


In the interior United States, river channelization, irrigation diversions, and the construction of 


dams contributed to the destruction of much of the terns’ sandbar nesting habitat.  By the mid 


1970s, least tern populations had decreased by more than 80% from the 1940s.  The interior least 


tern nests on saltflats, sand or gravel bars, and reservoir islands in the central United States.  


Nearby nesting localities are along the Canadian River in the northeastern Texas Panhandle  


(Seyffert, 2001), the Cimarron River in southwestern Kansas (Thompson and Ely, 1989), and 


Bitter Lake NWR, New Mexico.  The interior least tern is considered very rare in the western 


third of northern Texas (Texas Ornithological Society, 1995).  It is a casual to rare migrant in the 


western third of Texas, and a rare local summer resident in the eastern Panhandle and along the 


Red River (Texas Ornithological Society, 1995).  Generally, the habitat on the refuge is not 


available for them unless the water levels of the lake are low and would likely be found in the 


western Great Plains depressional wetland system.  There has only been one documented record 


of the interior least tern on the refuge (L. Nymeyer, per. com). 


 


Black-footed Ferret  (Mustela nigripes)  


The black-footed ferret was listed as endangered in 1967 because much of the shortgrass prairie 


habitat on which the ferret depends had been plowed for crops.  They rely on prairie dogs for 


food and shelter, and live in burrows made by prairie dogs.  Almost 90% of their diet consists of 


prairie dogs.  Scientists estimate that over 100 million acres of western rangelands were occupied 


by prairie dogs in the early 1900s.  Much of this area was also occupied by black-footed ferrets.  


It takes about 100 acres of prairie dog colony to support one ferret family (a female and her 


young).  Prairie dogs have been reduced in number due to habitat loss, disease, and eradication 


efforts.  The black-footed ferret historically occurred in the High Plains, Rolling Plains and 


Trans-Pecos regions.  Central mixed grass prairie would be suitable for black-footed ferrets on 


the Refuge.  Wild populations exist in Wyoming, South Dakota, and Montana.  The black-footed 


ferret was last observed in Texas (Bailey County) in the 1960s (TPWD, 1991).  With the 


existence of a healthy and expanding prairie dog colony complex on the refuge, it is possible that 


ferrets could be supported in the area depending on future recovery efforts and priorities but 


would have to be relocated to the refuge. 


 


Gray wolf (Canis lupus)  


The gray wolf has been extirpated from the state of Texas.  


 







Chapter 3. Refuge Resources and Current Management 


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment 3-42 


Black Bear (Ursus americanus)  


This bear is categorized as federally “threatened by similarity of appearance” to the Louisiana 


black bear. 


Other Species of Concern 


Several grassland bird species have been identified as Priority Bird Populations and Habitats by 


the PIF program for the Short-grass Prairie BCR.  These species are indicators of the condition 


of the grassland and wetland systems within this.  Their populations have been emphasized as a 


priority for monitoring.  These include the Swainson’s hawk, mountain plover, ferruginous 


hawk, long-billed curlew, scaled quail, Wilson’s phalarope, black-chinned hummingbird, Lucy’s 


warbler, and Cassin’s sparrow.  The grassland bird species are found in central mixed grass 


prairie and the western Great Plains depressional wetland system. 


There are several avian species of conservation concern that occur in the habitats provided by 


Buffalo Lake NWR as well as the surrounding areas (B. Howe, per. com).  Some of these species 


have been identified as rare and declining in the Pecos and Staked Plains Physiographic Region 


of Texas (Shackelford and Lockwood, 2000), as well as in the larger central short-grass prairie 


region (B. Howe, pers.com.).  Many of these species are experiencing serious declines according 


to over 30 years of breeding bird survey data.  These species are indicators of the condition of 


the grassland and wetland systems within this region.  Their populations and habitats have been 


emphasized as a priority for monitoring by the PIF program. 


 


Through a prioritization process, scores were determined for these species in the central short-


grass prairie region.  Overall scores for each species represent relative abundance, breeding 


distribution and nonbreeding distribution, threats to breeding and nonbreeding areas, population 


trends, and area importance using various criterions established for these categories.  There are 


several species that utilize habitats within Buffalo Lake NWR and are considered a high priority 


for protection, management, and monitoring at this refuge.  The bird species identified for the 


central Short-grass Prairie BCR that are known to occur in the habitats provided on Buffalo Lake 


NWR are listed in Table 3.3.2.1.; if data is available, the status of these species at Buffalo Lake 


NWR are also provided (B. Howe, pers. com.).  


 


The short-grass prairie of Buffalo Lake NWR provides a variety of habitat components that are 


particularly important to several of these species.  The woodland and riparian areas provide 


nesting habitats and important resting and foraging areas for many migrants.  The prairie dog 


town provides an abundant food source for raptors and nesting areas for burrowing owls.  The 


grasslands of Buffalo Lake NWR are composed primarily of blue grama and buffalo grass with a 


mixture of lesser dominant mixed short-grass species.  The upland areas are interspersed with 


various densities of forbs, shrubs, and yucca species.  It is the forbs and yucca that appear to be 


important components for attracting several species of conservation concern for breeding and 


also during migration. 
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The upland grassland habitats with scattered to dense yucca and forbs are used by many species 


during migration and winter, such as Baird’s sparrow (Ammodramus bairdii)  migration, 


Savannah sparrow (Passerculus sandwichensis) winter, western meadowlark (Sturnella neglecta) 


winter, and eastern meadowlark (Sturnella magna) few in winter.  When the yucca are in bloom, 


these upland areas become intensively used by many species including Bullock’s oriole (Icterus 


bullockii), kingbird (Tyrannus spp.), loggerhead shrike, and scissor-tailed flycatchers. 


 


The riparian and woodland habitats of the refuge are heavily used during migration and are a 


very important stopover site for many species of flycatchers, warblers, vireos, thrushes, tanagers, 


grosbeaks, buntings, and many more. 


3.3.2.2  Focal and Representative Species 


Focal species are a subset of priority species and represent larger guilds of species that use 


habitats in a similar fashion. Focal species are selected based on the knowledge that factors 


limiting their populations are sensitive to landscape scale characteristics and that by addressing 


the needs of these focal species, other priority species within a guild are expected to benefit. In 


addition, an appropriate set of focal species includes consideration for the specifics of the 


respective ecoregion, availability of data and information, and programmatic obligations, as 


defined in the Strategic Habitat Conservation Report (USFWS 2006). Therefore, focal species 


are those species and their associated habitats included in CCP objectives and strategies for 


which protection, management, research, and monitoring efforts will be focused and for which 


management and protection efforts are necessary to sustain them.  


 


For this CCP, focal species are grouped into three categories, each meeting specific criteria. The 


first group includes listed species that meet the following criteria: 1) a Federal or State-listed 


species that is known to (or may) reproduce or nest on the refuge; 2) are representative of 


particular habitats at risk; and 3) are included in State or Federal landscape-level or conservation 


plans. The second group includes priority bird species that meet the following criteria: 1) are 


known to nest on the Refuge; 2) are rare or uncommon on the refuge during any season; and 3) 


are included in State or Federal landscape-level or conservation plans. 


 


Palo Duro Mouse (Peromyscus truei) 


The Palo Duro mouse is State listed as threatened.  It is known to occur in Texas from the 


caprock at the eastern edge of the High Plains in Armstrong, Briscoe, and Randall Counties.  


This mouse is restricted to rocky areas in cedar forests, canyon slopes, and floors in the Palo 


Duro Canyon region.  Areas in the juniper-mesquite association that have large, massive 


boulders seem to support the highest populations.  Their food items include insects, spiders, 


acorn mast, piñon nuts, and juniper berries depending on the region within their range.  In 


general, the breeding habitats and food habits of this species is poorly known.  This species has 


been identified in Texas as State threatened (Zimmerman et. al., 1990).  There is no 







Chapter 3. Refuge Resources and Current Management 


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment 3-44 


documentation of this mammal on the refuge, however, it could possibly occur along the caprock 


escarpment and bluffs on the western part of refuge.  The Palo Duro Mouse is located in the 


southwestern Great Plains Canyon habitat and crosstimbers oak forest and woodland. 


 


Black-tailed Prairie Dog (Cynomys ludovicianus) 


Prairie dogs live in short-grass and mid-grass prairies and grass-shrub habitats (Finch, 1992).  


The historic range of black-tailed prairie dogs covered approximately 100 million acres and 


extended over 12 states, throughout the Great Plains from southern Canada throughout most of 


western United States to New Mexico. Of the three subspecies of prairie dogs, black-tailed 


prairie dogs occupy most of the eastern half of New Mexico, are cited in northwestern Texas, 


and straddle the Texas/New Mexico border (Jones et al., 1987). Prairie dogs have been reduced 


to less than one percent of their original range due to poisoning by private landowners, plague, 


shooting, agriculture, and development.  What remains is fragmented into remnants of various 


sizes.  This species is considered a critical link or keystone species, one that significantly 


influences the distribution, abundance, and or diversity of other species (Kotliar et al., 1999; 


Finch, 1992).  It is also considered an ecosystem regulator as their natural behavior patterns lead 


to manipulation of soils as well as increases in plant and animal densities.  Prairie dogs are 


helpful to other species that benefit from holes, un-vegetated areas, short vegetation, as well as to 


prairie dog predators (Clark et al., 1982).   On Buffalo Lake NWR, the Black-tailed Prairie Dog 


live in the Central Mixed Grass Prairie and depressional wetland system habitats. 


 


One very large and historic prairie dog town, encompassing 640 acres, continues to thrive within 


the refuge.  The population of this town is estimated between 2,500 to 3,500 prairie dogs.  The 


refuge staff continually monitors its status and expansion and has tried various methods to 


contain the town within the refuge boundary. 


 


The refuge hosts a very large black-tailed prairie dog complex that also supports a variety of 


other species. There is a surprising diversity of small mammals occurring within the varied 


habitats adjacent to Tierra Blanca Creek below Umbarger Dam that has the potential for further 


study and documentation (B. Sullivan, per. com ).   


 


Bald Eagle (Haliaeetus leucocephalus) 


The bald eagle was listed as endangered on March 11, 1967 as a result of population declines due 


to pesticide-induced reproductive failure, loss of riparian habitat, and human impacts, such as 


shooting, poisoning, and trapping. Nationwide recovery efforts have improved the population 


status of this species On August 11, 1995, it was down-listed from endangered to threatened 


status in the majority of the contiguous U.S., including Texas, due to nationwide recovery efforts 


(USFWS 2009). In 1999, the bald eagle was proposed for delisting (USFWS 2009).  On August 


9, 2007, the Service removed the bald eagle from the endangered species list (USFWS 2009); 


however, it will still be protected under the Migratory Bird Treaty Act and the Bald and Golden 
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Eagle Protection Act.  Texas currently lists the bald eagle as threatened.  They are present year-


round throughout Texas as spring and fall migrants, breeders, and winter residents.  Breeding 


populations occur primarily in the eastern half of the state and along coastal counties from 


Rockport to Houston.  Non-breeding or winter populations are located primarily in the 


Panhandle, Central, and East Texas, and in other areas of suitable habitat throughout the state.  


They can be found in areas such as the western Great Plains Depressional Wetland System and 


the Western Great Plains Riparian System.  Their numbers appear to be increasing in winter and 


during migration, probably in response to an increase in the number of reservoirs throughout the 


state (Texas Ornithological Society, 1995).  Bald eagle wintering habitat is generally 


characterized by abundant, readily available food sources.  They are opportunistic and will 


forage on fish, prairie dogs, and sick or dead waterfowl, cranes, and carrion.   


Bald eagles frequent the refuge during the winter months (November through February), roosting 


in trees along Tierra Blanca Creek.  Usually three to five adult bald eagles are observed during 


the mid winter bald eagle surveys conducted each January.  Bald eagles did build a nest one 


breeding season; however, there is probably not enough food in the area to maintain a nesting 


pair. 


 


White-faced Ibis (Plegadis chihi) - State-listed as threatened   


The white-faced ibis frequents marshes, swamps, ponds, and rivers.  It nests in isolated colonies 


from Oregon to Kansas, but its center of greatest abundance seems to be in Utah, Texas, and 


Louisiana.  They are declining throughout North America, where continuing threats include 


draining of wetlands and the widespread use of pesticides.  They currently are listed as State 


threatened in Texas.  After reaching a population low in the early1970s (Terres, 1980), the 


species has rebounded in portions of its breeding range. Beginning around 1979, white-faced 


ibises started moving into the region, and as early as 1973, pairs were breeding at nearby 


Tucumcari Lake, New Mexico (Hundertmark, 1974). Currently, white-faced ibis are now a 


common migrant to the area, particularly in autumn (Ryder, 1967).  Some birds move southward 


as transients from breeding areas in San Luis Valley, Colorado.  Locally, the species feeds in 


shallowly flooded playas, generally with vegetation.  Open water bodies receive less use.  This 


species is well known for its opportunistic breeding behavior.  Colonies shift locations and 


appear in areas where nesting habitat, usually dense stands of cattails and hardstem bulrush, is 


readily available.  On Buffalo Lake NWR, this is typically the seasonal rainfall areas in the 


western Great Plains Depressional Wetland System.  In 1999, a colony of breeding pairs 


constructed 20 nests in the dead salt cedars at the south end of Buffalo Lake. Several other 


colony nesting species, cattle egrets, snowy egrets, and black-crowned night herons also nested 


in the same area.  These birds did not return to the area during the 2000 breeding season (B. 


Howe, pers. com.). 


 


Mountain plover (Charadrius montanus)  
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The mountain plover was proposed for listing as threatened under the Endangered Species Act 


on February 16, 1999 (USFWS 1999). This proposal was later withdrawn when the Service 


determined that threats to the species, as identified in the proposed rule, are not as significant as 


earlier believed. This species’ decline is due to the agricultural and urban conversion of its 


habitat and pesticide use.  Mountain plovers are a disturbance-evolved species that breeds in the 


Plains and gathers in flocks to migrate to their fall wintering grounds.  It is a breeding bird of the 


shortgrass prairie of western North America, occupying a range extending from Montana to New 


Mexico and Texas (Graul and Webster, 1976).  It has fairly specific habitat requirements, 


preferring level areas with very short grass and scattered cacti (Graul, 1975).   Historically, these 


plovers were commonly associated with bison and prairie dog towns.  The mountain plover 


requires expansive dry short-grass prairie such as high plains and semidesert mesas having a high 


proportion of bare ground (>30 percent) for nesting. Typical associated plants include blue 


grama, buffalo grass, and scattered cacti or forbs.  They feed primarily on insects (ants, beetles, 


grasshoppers, crickets, etc.) and spiders.  In New Mexico, the species nests from April through 


July and may be found nesting in open plains, mesas, or dry playas (lake bed flats).  They 


commonly nest in or near prairie dog towns.  Other sites that attract plovers for nesting,  include 


farm fields, highway/powerline rights-of-way, and stock tanks.   The mountain plover is found 


within the Central Mixed Grass Prairie habitat on the refuge.  


 


They prefer to nest in prairie dog colonies and also select nesting sites in areas heavily grazed in 


summer by livestock because of the low vegetation and generally level terrain.  They are 


somewhat colonial during the breeding season, and may shift their breeding areas from year to 


year. Historically, the mountain plover was most likely a common breeding bird in the Staked 


Plains, but during the past century human settlement, the eradication of prairie dogs, and the 


conversion of native prairie to cropland has significantly reduced the suitable habitats for this 


species producing a significant decline in the continental population.  Their present center of 


breeding abundance is in Montana, Wyoming, and northeastern Colorado (Graul and Webster, 


1976).  Mountain plovers occur on the refuge during migration and are usually associated with 


the prairie dog colonies. 


The mountain plover is listed as an accidental visitor to the refuge.  The refuge is within this 


species range and there is potential nesting habitat on the refuge, particularly around the prairie 


dog town, but nesting has not been documented in the area.   It undoubtedly uses the refuge 


during migration. 


 


Ferruginous hawk (Buteo regalis)  


The ferruginous hawk is primarily found on grassy prairies, dry mesas, irrigated agricultural 


lands, and other habitats that support many rodents and rabbits.  Ferruginous hawks range over 


much of the western half of the United States.  They prefer forest edge or mature, isolated, flat-


topped junipers, with thick support branches for nesting and are highly sensitive to human 


disturbance. The ferruginous hawk preys mainly on small to medium-sized mammals (Stravers 
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and Garber 1998). Historically, ferruginous hawks experienced declines in the southwestern 


states, although recent trends are uncertain (Hall et al. 1988).  Habitat destruction, reduced prey 


availability, and persecution have been implicated in the decline of the species (Harlow and 


Bloom 1989).  It is common to see the ferruginous hawk on the refuge.  They are regular 


winter/spring residents of the area.  Ferruginous hawks are found in the Central Mixed Grass 


Prairie habitat.  


Conversion of grassland to intensive cultivation has reduced the amount of preferred habitat that 


is available to the ferruginous hawk and has been implicated in the population decline of the 


species in some areas (Schmutz, 1984; Olendorff, 1993).  Agricultural development has 


restricted the species to areas of greater topographic relief or other areas unsuitable for 


agriculture (Stewart, 1975).  Nest disturbance, shooting while perched along roadsides, and 


widespread control of prairie dogs, a vital source of food, are other factors that may have led to 


the current decline of this species. The fall migration of ferruginous hawks is also tied to prairie 


dog colony locations, as the hawks eat young dogs as well as other rodents associated with the 


towns (Dechant et al., 1999). 


 


Peregrine falcon (Falco peregrinus)  


The peregrine falcon was originally listed as endangered on June 2, 1970.  Their shrinking 


numbers were the result of decreased nesting success attributed to accumulation of chlorinated 


pesticides such as DDT and its metabolite DDE.  After banning DDT in the United States in 


1972, the population has shown a tremendous comeback from the bird’s most critical low level 


of 30 pairs in the mid 1960s.  Through captive breeding and release programs, the population of 


these birds has rebounded remarkably and has exceeded the recovery goals for this species.  


Recovery efforts resulted in delisting of the peregrine falcon on August 25, 1999 (64 Federal 


Register 46543); however, this species is still listed as State endangered in Texas.  Regionally, 


peregrines breed in Colorado, New Mexico, far western Texas, and in the mountains of northern 


Mexico.  Nests are primarily on high, vertical cliffs, but pairs have been reported nesting in trees, 


on tall buildings, and recently under bridges.  Adequate nesting places are unavailable on the 


western Texas plains, but there is migration habitat, particularly in autumn.  Peregrines use a 


wide variety of habitats for foraging, including riparian woodlands, coniferous and deciduous 


forests, shrublands and prairies (Finch 1992). Singles are usually encountered near lakes and 


playas where waterfowl and/or shorebirds are concentrated.  There is, on occasion, winter 


occurrences of peregrine falcons particularly at times when habitats attract masses of wintering 


ducks.  Few peregrine falcons have been seen in spring, but a number of Arctic bound birds 


apparently overfly (Littlefield, 2000).   There is no known nesting habitat on or near the refuge; 


however, there is migration habitat, particularly in autumn.  Single birds are usually encountered 


near playas where waterfowl and/or shorebirds are concentrated.  Peregrines are seen 


infrequently, but consistently throughout the year on the refuge.  Peregrine falcons often utilize 


central mixed grass prairie, southwestern Great Plains canyon, and the western Great Plains 


Depressional Wetland System. 
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Burrowing owl (Athene cunicularia)  


Burrowing owls are found throughout grassland and deserts in western portions of North 


America and in drier regions of central and South America.  Burrowing owls prefer open area 


within deserts, grasslands, and shrub-steppe such as central mixed grass prairie, western Great 


Plains depressional wetland system, and the western Great Plains mesquite woodland and 


shrubland  They use well drained, level to gently sloping areas characterized by sparse 


vegetation and bare ground such as moderately or heavily grazed pastures.  Populations in the 


northern part of this range are migratory.  Burrowing owls prey primarily on arthropods and 


small mammals and are believed to be opportunistic feeders.  They do excavate their own homes; 


however, they prefer to take use of other burrowing animal dens.  They typically nest in vacated 


prairie dog burrows.   


 


Urban development, conversion of pasture to cropland, and cultivation of grasslands limit 


burrowing owl populations through the destruction of nesting habitat.  Elimination of burrowing 


rodents through control programs has been identified as the primary factor in the recent and 


historical decline of burrowing owl populations.  The campaign to eradicate prairie dogs in the 


west has indirectly affected many non-target species, such as the burrowing owl.  Prairie dogs 


have been reduced by 50 percent or more in many areas of the southern High Plains.  Currently, 


the center of abundance of burrowing owls is on the short-grass prairie where remnant prairie 


dog colonies continue to persist (Littlefield, 2000). 


 


Burrowing owls are common on the refuge in spring, summer, and autumn.  Nesting occurs on 


the refuge, but populations fluctuate with the prairie dog towns.  In 1992, a peak population of 34 


birds was recorded on the refuge.  Typically, in past years, there have been 5-6 pairs, but in 


recent years, there have only been two pairs nesting on the refuge. 


 


Cassin’s Sparrow (Aimophila cassinii)  


During the breeding season, Cassin’s sparrows inhabit short-grass prairies mixed with scattered 


shrubs, such as the central mixed grass prairie and the western Great Plains mesquite woodland 


and shrubland.  Their populations are known to experience considerable annual fluctuations in 


abundance, primarily in response to changes in precipitation levels.  In the southwestern deserts, 


they are generally most numerous during wetter years, but become scarce during droughts.  As a 


result of considerable annual fluctuations in abundance, the historic changes in Cassin’s sparrow 


populations are poorly understood in most of their range.  The Cassin’s sparrow is commonly 


observed on Buffalo Lake NWR but is of particular interest on Maxwell NWR since that refuge 


represents the western limit of its normal breeding distribution on the eastern plains (Hubbard 


1978). 


 


Black tern (Chlidonias niger) 
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In New Mexico, black terns are found near water at lower (2800 - 5500 feet) and middle (5000 - 


7500 feet) elevations (Hubbard 1978). This species breeds and feeds in vegetated marshes with 


some open water. In 1992, Breeding Bird Surveys denoted significant declines for the species. 


The black tern was listed by the Office of Migratory Bird Management in 1982 and 1987 as a 


species of management concern because of indisputable confirmation of widespread declines, 


fragmented distribution, and dependence on limited wetland habitats (Finch 1992).  The black 


tern is commonly seen in small numbers on the refuge during migration usually in western Great 


Plains Depressional Wetland System habitat.  
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Yellow-billed cuckoo (Coccyzus americanus)  


This species breeds in North America and winters primarily south of the U.S. - Mexico border. 


The species is associated with lowland deciduous woodlands, willow and alder thickets, second-


growth woods, farmland, and orchards.  Caterpillars form the main component of the diet, with 


cicadas, grasshoppers, beetles, bugs, ants, wasps, frogs, lizards, and small fruit being consumed 


in smaller amounts (Howe 1986). It nests in localized riparian valleys statewide. It occurs at 


elevations where stream conditions provide sufficient permanent moisture for emergent plants or 


for a narrow band of deciduous trees and shrubs; at low elevation characterized by cottonwood 


and sycamore, at mid-elevation by white alder (Alnus rhombifolia), and bigleaf maple (Acer 


macrophyllum), and at high elevations by willows.  The greatest factors adversely affecting the 


yellow-billed cuckoo have been the invasion of exotic woody plants into Southwest riparian 


systems, and clearing of riparian woodlands for agriculture, fuel development, and attempts at 


water conservation (Howe 1986). Yellow-billed cuckoos are seen and/or heard in most of the 


woodlots on the refuge, but no definitive evidence of breeding has been observed (Mehlman 


1997).  They are found in habitats such as the Western Great Plains Riparian System and the 


Western Great Plains Mesquite Woodland and Shrubland. 


 


Swift Fox (Vulpes velox)  


The swift fox historically occurred throughout the Great Plain of North America, from southern 


Alberta/Saskatchewan Canada, and the United States from Montana to western Minnesota, south 


to New Mexico and the Texas Panhandle.  United States populations are currently known from 


Montana, South Dakota, Wyoming, Colorado, Nebraska, Kansas, Oklahoma, Texas, and New 


Mexico.  In New Mexico, the species occurs on the eastern half of the state, including San 


Miguel County.  Populations are primarily extirpated over much of its historical range.  Prairie 


development and indiscriminate predator control programs are major causes for swift fox 


declines.  Swift foxes are opportunistic predators, scavenging or feeding on small mammals, 


birds, reptiles, amphibians, fish, insects, grasses, and berries.  Their preferred habitat is plains 


grasslands and deserts with loose sandy soil, but they may also frequent pastures/rangelands, 


farm fields, and fence rows.  In New Mexico, the species is primarily found on Plains-Mesa 


Grassland and Desert Grassland habitat, commonly on soft soils that support large rodent 


populations such as kangaroo rats.  The refuge is within the range of the swift fox and may 


provide potential habitat.  They typically appear in the Central Mixed Grass Prairie and the 


Western Great Plains Sandhill Steppe in Texas. 


 


Texas Horned Lizard (Phrynosoma cornutum)  


The Texas horned lizard was designated the Texas State Reptile in 1992, the same year its 


precipitous decline was documented.  It is State-listed as a threatened species.  Of the three 


horned lizard species in Texas (Texas Horned Lizard, Mountain Short-haired Lizard and 


Roundtail Horned Lizard), it has the greatest range in the state and is therefore much better 


known.  This species ranges from the south-central United States to northern Mexico.  It is found 
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in arid and semiarid habitats in open areas with sparse vegetative cover throughout much of 


Texas, Oklahoma, Kansas, and New Mexico.  While populations of the species no longer exist in 


east Texas, they are present, though probably declining, in north and central Texas, and appear 


stable in south and west Texas.  The Texas horned lizard is easily differentiated from the other 


two species by the double row of spines on each side of the abdomen.  It feeds heavily on ants 


and other insects and arthropods as available.  Pesticides, loss of habitat, the displacement of red 


ants by fire ants, and other causes are suspect in this species decline.  Texas horned lizards have 


been observed throughout the refuge. 


3.3.2.3.  Birds 


The refuge is located within the Central Flyway (see Section 3.1.1.), a route traveled annually by 


numerous species of waterfowl and other migratory birds, moving between tropical wintering 


and U.S. 


nesting areas.   


Birds constitute 


the largest 


group of 


vertebrate 


species 


occurring on 


the refuge and 


populations 


vary according 


to seasonal 


migrations.  


Years of 


observation and 


recording 


indicated that  


Photo 3-4 Black Necked Stilts USFWS  


345 different bird species occur on the refuge, of which at least 76 species are known to nest.   


 


Many species of neotropical migrants pass through the refuge each spring and fall with many 


remaining to nest.  Neotropical migrant songbirds are those species that nest in the U.S. or 


Canada and spend the winter primarily south of our border in Mexico, Central or South 


American or in the Caribbean, such as warblers, flycatchers, tanagers, orioles, sparrows, and 


numerous other species that provide color and song in the trees.  Many of them are experiencing 


population declines due to the widespread loss of habitats important for their survival.  


Preservation of many different habitats for nesting, wintering, and migratory stopover sites is  


becoming vital for the survival of many of these birds.   
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Additionally, there are several unusual bird 


species that are either rare in the Texas 


Panhandle region, have declining populations, 


or are species of concern.  These species nest 


within the various habitats on the refuge and 


include:  Swainson’s hawk, burrowing owl, 


yellow-billed cuckoo, scissor-tailed flycatcher, 


loggerhead shrike, Dickcissel, Cassin’s 


sparrow, grasshopper sparrow, eastern 


meadowlark, orchard oriole, and eastern 


kingbirds. Other species depend on the 


habitats on the refuge during migration such as 


the McCowns longspur, Lapland longspur, 


chestnut-collared longspur, lark bunting, lark 


sparrow, Brewer’s sparrow, clay-colored 


sparrow, Sprague’s pipit, scissor-tailed 


flycatcher, prairie falcon, and ferruginous 


hawk. 


 


Grassland-Dependent Species 


There are several bird species occurring on the 


refuge that can only be found in the shortgrass 


prairie habitats, or depend heavily on this 


habitat seasonally or during migrations such as 


the burrowing owl, grasshopper sparrow, 


Cassin’s sparrow, lark sparrow, lark bunting, 


and mountain plover.   


Waterfowl 


The refuge and surrounding area has been 


designated as a “focal” wetland in the Playa 


Lakes Joint Venture, thereby identifying the 


area as important to waterfowl, neotropical 


migrants, and other avian species.  Marsh 


birds, shorebirds, and other waterbird species that may be seen on the refuge include Wilson’s 


phalaropes, American avocets, cattle egrets, black-crowned night herons, white-faced ibis and 


double-crested cormorants.  Peak shorebird and marsh/wading bird  


migrations at Buffalo Lake NWR occur in August through October (fall migration) and April and 


May.  The numbers of birds from these two groups vary annually depending on the available 


habitats. 


At least twenty four species of waterfowl are frequently seen on the refuge.  The number of 


Waterfowl Use Days 


1974 – 2000 
Date Ducks Geese Total 


1974 36,988 29,078 66,066 


1975 329,883 92,654 422,537 


1976 9,601,987 813,330 10,415,317 


1977 4,140,067 830,397 4,970,464 


1978 10,829,044 511,309 11,340,353 


1979 20,720,180 3,449,976 24,170,156 


1980 8,387,101 213,168 8,600,269 


1981 125,699 2,106 127,805 


1982 164,255 61 164,316 


1983 39,073 0 39,073 


1984 491,547 25,680 517,227 


1985 355,975 41,323 397,298 


1986 250,351 8,801 259,152 


1987 601,383 4,944 606,327 


1988 128,189 2,450 130,639 


1989 3,617 930 4,547 


1990 10,583 0 10,583 


1991 43,541 2,430 45,971 


1992 7,066 1,890 8,956 


1993 201,040 8,225 209,265 


1994 145,306 1,813 147,119 


1995 8,044 378 8,422 


1996 93,618 335 93,953 


1997 14,279 356 14,635 


1998 9,283 674 9,957 


1999 172,215 730 172,945 


2000 593,347 66,710 660,057 
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waterfowl on the refuge depends on annual habitat conditions and varies from year to year. Large 


concentration of waterfowl can be observed on the refuge from late September through March.  


Species most commonly observed with the largest concentrations are:  American widgeon, blue-


winged teal, gadwall, green-winged teal, mallard, northern pintail, and northern shoveler.  In  


1999, an unusually high number of snow geese, approximately 2,000, occurred on the refuge in 


March.  Canada Goose numbers usually range between 50 to 400 most years.  In the past seven 


years, few snow geese were observed on the refuge. 


 


At various times since its establishment, the refuge has been a winter haven for approximately 


one million ducks, 80,000 geese, over 300 species of other birds, approximately 30 species of 


mammals, and a variety of native reptiles, and amphibians. 


 


Raptors 


A variety of raptors migrate through or winter on the refuge including the bald eagle, golden 


eagle, rough-legged hawk, ferruginous hawk, Cooper’s hawk, red-shouldered hawk, Mississippi 


kite, American kestrel, peregrine falcon, prairie falcon, osprey, and turkey vulture.  Several 


raptor species also 


nest in the area, 


including: 


Swainson’s hawk, 


red-tailed hawk, 


northern harrier, 


great-horned owl, 


burrowing owl, and 


barn owls.  Upland 


game birds observed 


on the refuge 


include ring-necked 


pheasant, northern 


bobwhite, and wild 


turkey. 


 


      Photo 3-5 Swainson’s Hawk USFWS 


3.3.2.4  Mammals 


The refuge provides habitat for 8 orders of mammals.  Over 50 species of mammals, including 


black-tailed prairie dogs, mule deer, white-tailed deer, mountain lion, Virginia opossum, 


raccoon, porcupine, woodrat, coyote, bobcat, red fox, gray fox, badger, eastern cottontail, desert 


cottontail, black-tailed jackrabbit and a wide variety of rodents that are typical of the area 


grasslands.  The diversity of mammals in families Rodentia and Insectivora occurring within the 
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refuge’s varied habitats surpasses many places in the Texas Panhandle and warrants further 


investigation (B. Sulllivan, per. com.).  The refuge management objectives for managing these 


species are to maintain representative populations of each. 


 


The refuge supports large populations of both mule- and white-tailed deer and are in the order 


Artiodactyla, or even-toed hoofed animals.  Mule deer on the refuge can be seen utilizing many 


habitat types but prefer more open areas.  The herd is quite visible year-round and provides a 


great deal of public view enjoyment.  White-tailed deer on the other hand are more skittish and, 


as a result, are far more challenging to view than the mule deer.  The white-tailed deer prefer 


more cover and often spend most of their time in crosstimber oak forests, woodland and western 


Great Plains riparian habitats.  


 


Mule and white-tailed deer are regularly observed on the refuge year-round.  During the spring 


and summer months, does and their fawns take advantage of cover and seclusion provided by the 


crop fields.  Since they regularly move on and off the refuge, little is known about their status 


and population trends. 


 


The refuge has seven species of mammals in the Order Carnivore including the coyote, raccoon, 


skunk, bobcat, fox, badger, and mountain lion.  They utilize all the habitat types on the Refuge 


including central mixed grass prairie, cross-timbers oak forest and woodland, southwestern Great 


Plains canyon, western Great Plains badlands, western Great Plains depressional wetland system, 


western Great Plains mesquite woodland and shrubland, western Great Plains riparian, and 


western Great Plains sandhill steppe. 


 


There has been one documented sighting of a nine-banded armadillo on the Refuge.  Armadillos 


are in the Order Xenarthra.  Armadillos tend to like areas where they can dig relatively easy. 


Order Didelphimoria is represented on the Refuge by the Virginia opossum.  Opossums like 


deciduous woodlands but can be found in prairies.  They can be found in central mixed grass 


prairie as well as western Great Plains mesquite woodland and shrubland. 


 


The Order Lagomorpha includes the desert cottontail, eastern cottontail, and the black-tailed 


jackrabbit.  On the refuge these mammals prefer habitats such as central mixed grass prairie, 


western Great Plains badlands, western Great Plains depressional wetland system, western Great 


Plains mesquite woodland and shrubland, and the western Great Plains riparian habitats. 


The Refuge is home to shrews that belong to the Order Insectivora.  Shrews spend most of their 


time foraging in grasslands for insects.  Shrews prefer habitats such as central mixed grass prairie 


on the Refuge. 
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Order Rodentia is represented on the Refuge by porcupines, mice, and rats.  The porcupines can 


occupy a variety of habitats including forests, tundra, grasslands, and deserts.  They can be found 


in central mixed grass prairie, southwestern Great Plains canyon, western Great Plains badlands, 


western Great Plains mesquite woodland and shrubland, and western Great Plains sandhill 


steppe.  Other mammals from the order rodentia include yellow-faced pocket gopher, plains 


harvest mouse, white-footed mouse, hispid pocket mouse, deer mouse, white-thoroated woodrat, 


thirteen-lined ground squirrel, and black-tailed prairie dog.  They utilize all the habitat types on 


the Refuge including central mixed grass prairie, crosstimbers oak forest and woodland, 


southwestern Great Plains canyon, western Great Plains badlands, western Great Plains 


depressional wetland system, western Great Plains mesquite woodland and shrubland, western 


Great Plains riparian, and western Great Plains sandhill steppe. 


 


Order Chiroptera consists of bats.  Bats that occur in Randall County include members from the 


families Vespertilionidae and Molossidae.  Bats in these families prefer habitats such as 


southwestern Great Plains canyon, western badlands, and western Great Plains mesquite 


woodland and shrubland. 


 


For a complete list of mammals on the Refuge refer to Appendix E. 


3.3.2.5  Reptiles 


There are two orders of reptiles on the Refuge, Order Testudines and Squamata.  Order 


Testudines has three representatives.  They include the yellow mud turtle, ornate box turtle and 


the red-eared slider. The red-eared slider prefers a more permanent water source such as the 


western Great Plains riparian area.  Red-eared sliders can be seen when the moist soil units are 


flooded or when heavy rains fill up the lake.  The yellow mud turtle and the ornate box turtle can 


be found in grasslands, woodlands, and the moist soil units.  The mud turtle and ornate box turtle 


can utilize a varity of habitats including, central mixed grass prairie, southwestern Great Plains 


canyon, western Great Plains badlands, western Great Plains depressional wetland system, 


western Great Plains mesquite woodland and shrubland, western Great Plains sandhill steppe, 


and western Great Plains riparian.  Order Squamata represents the snakes, skinks, and lizards on 


the Refuge.  There are 15 snakes that can be found on the refuge including, Texas blind snake, 


bullsnake, and prairie rattlesnake.  The refuge is home to 6 species of lizards and 1 species of 


skink.  The reptiles in the Order Squamata can be found in all the habitat types including, central 


mixed grass prairie, crosstimbers oak forest and woodland, southwestern Great Plains Canyon, 


western Great Plains badlands, western Great Plains depressional wetland system, western Great 


Plains mesquite woodland and shrubland, western Great Plains riparian and western Great Plains 


sandhill steppe.  
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3.3.2.6  Amphibians 


Order Caudata and Anura represent the amphibians that can be found on the Refuge.  


Amphibians need a source of water in order for them to carry out their lifecycles. The barred 


tiger salamander is the only species the refuge has in Order Caudata.  Barred tiger salamanders 


can be found in the western depressional wetland system and occasionally in the central mixed 


grass prairie.  Order Anura represents the frogs and toads.  They can utilize areas with water such 


as central mixed grass prairie, western Great Plains depressional wetland system, and western 


Great Plains riparian habitats. 


3.3.2.7  Fish 


Currently, there is no species list for aquatic vertebrates occurring in the moist soil units or 


Tierra Blanca Creek.  


3.3.2.8  Invertebrates 


There is currently no species list for invertebrates for Buffalo Lake NWR; however, numerous 


invertebrates can be observed in all the habitat types. 


3.3.2.9  Concerns Regarding Wildlife Populations 


Native Fauna 


While many members of the public expressed their general support for the refuge’s management 


of wildlife, concerns regarding native fauna were focused on deer, prairie dogs, bison, gophers, 


and coyotes.  The public has expressed concern that certain native species, including deer and 


prairie dogs, are currently overpopulated on the refuge.  The public raised this issue with concern 


over resulting damage to habitat and the potential for these overpopulated species to spread onto 


neighboring lands causing crop damage.  Other concerns regarded wildlife disease and balancing 


wildlife management with providing public use opportunities.  One individual also commented 


with the desire to reintroduce bison on the refuge due to their historic presence prior to their 


eradication in 1880.  Another member of the public expressed concern over the spread of 


gophers while one individual commented on his perception that the refuge is too focused on 


protecting coyotes although the refuge manages habitat for the benefit of all wildlife.  
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 Invasive Fauna 


There has been a rapid increase in 


the population of feral hogs across 


the panhandle of Texas in recent 


years.  Feral hogs can cause massive 


habitat destruction by rooting into 


soils when digging for food, 


subsequently leaving the disturbed 


soils highly vulnerable to the spread 


of invasive flora.  Although feral 


hogs are not currently present on the 


refuge, the refuge recognizes the 


importance of not letting this 


invasive species become established 


on refuge land.  Members of the 


public also commented with concern 


about the looming threat of feral 


hogs.   


 


Shift Refuge Emphasis 


The refuge was originally 


established to provide habitat for 


migratory birds.  At that time, the 


lake provided habitat for millions of 


migrating and wintering waterfowl 


along with other wetland-dependent wildlife.  As discussed in Section 1.3 (Background) and 


1.8.1 (Ecosystem-Related Management), the lake has since dried up, thereby decreasing the 


amount of migratory waterfowl habitat available on the refuge.  Members of the public also 


expressed concern over water availability to attract waterfowl.  Suggested remedies included 


keeping water in the lake, the Stewart Marsh area, and behind the dikes, as well as creating a 


small wetland.  Another commenter requested the refuge shift their emphasis from waterfowl to 


grassland wildlife due to the water shortage.   


Historical and Projected Population for Randall 


County, Texas 


1900-2040 


Year Population and 


Projected Growth 


Growth Ratio 


1900 963 0.00 


1910 3312 243.93 


1920 3675 10.96 


1930 7071 92.41 


1940 7185 1.61 


1950 13774 91.70 


1960 33913 146.21 


1970 53885 58.89 


1980 75062 39.30 


1990 89673 19.47 


2000 104312 16.32 


2005 110672 6.10 


2010 116844 5.58 


2015 122613 4.94 


2020 128112 4.48 


2025 133161 3.94 


2030 137012 2.89 


2035 139687 1.95 


2040 141452 1.26 
Source (Historical): U.S. Bureau of the census 


Source (Projected): Texas Office of the State Demographer: 
http://txsdc.utsa.edu/cgi-bin/prj2008otnum.cgi 


3.4  Socioeconomic Environment 


This section describes the socioeconomic environment of the Buffalo Lake National Wildlife 


Refuge.  It includes a discussion of nearby human populations and economies; the archeological, 


cultural, and historical resources associated with the Refuge; public use opportunities and access; 


and public use and FWS administrative facilities. It concludes with a short discussion about the 


FWS’s concerns pertaining to the socioeconomic environment. 
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3.4.1  Population 


Population trends of the 1980s and 1990s suggest that the Texas Panhandle is in a transitional, 


and somewhat confusing, phase.  Between 1970 and 1980, the regional population grew by 


nearly 60,000 or about 18%.  In the 1980's, although the overall population loss was slightly less 


than 6%, only two counties had statistically significant population gains - Moore County and 


Randall County by nearly 20% because of Amarillo’s southwestward expansion beyond the 


Potter County line and the emergence of Canyon as a virtual suburb of Amarillo. Of the 


remaining counties, four lost more than 20% of their population, and thirteen lost from 9 to 19%.   


 


All of these counties are agricultural counties or oil and gas producing counties or both.  The 


decline of formerly reliable industries has compelled a search for alternatives, among which 


tourism and prisons are promising.  


 


The Ogallala Aquifer remains the Panhandle’s most precious resource, and its depletion 


necessitates earnest consideration and planning if the economic well-being of the region is to 


endure (Texas Historical Association, 2010). 


 


According to the 1999 census data from the U.S. Census Bureau, the State of Texas had a 


population estimate of 20,044,141.  Among the 50 states, it is ranked second only to California 


for the most populated.  The population of Texas was approximately 7% of the total U.S. 


population.  Between 1990 and 1999, the estimated rate of change for Texas was 18% compared 


to the national rate of change at 9.6%.  Texas has 254 counties.  Approximately 99,584 residents 


live in Randall County.  The population change in this county between 1990 and 1999 was 


estimated at 11.1%.  The 1999 census data indicates the composition of the counties’ population 


is 87.7% white, non-Hispanic, 9.4% is Hispanic, 1.5% is black, and the remainder is American 


Indian or Asian. 


 


Following 2000, the growth trend has significantly slowed in the Texas Panhandle.  While the 


reasons behind this are not specifically identified by the Texas State Demographer, this 


population growth trend is expected to continue through 2040. 


3.4.2  Economy 


Economic uses, either public or private, may be authorized on a wildlife refuge when it is 


determined that the use contributes to the achievement of the refuge purposes or the mission of 


the Refuge System, and the use is determined to be compatible. Economic uses include, but are 


not limited to, grazing livestock and cultivating crops. The only economic use currently on the 


Refuge is a cooperative grazing program and cooperative farming. These programs help the 


refuge to mimic historical grazing regimes of bison and control of invasive species and reduction 


of organic contaminants, respectively. 
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3.4.2.1  Regional Economic Profile 


Based on the State of Texas Comptroller’s new 13-region economic model of Texas, 


employment in the High Plains region (covering a 41-county area centered around the Amarillo 


and Lubbock Metropolitan areas) is projected to grow at a 1.7 percent annual rate, up somewhat 


from the 1.2 percent rate seen from 1995 to 2000, but slightly slower than the 1.9 percent growth 


rate expected for the state as a whole. By 2005, total employment in the High Plains region 


should reach nearly 500,000.  


 


Comptroller projects 


improving economic growth 


for the region, based on 


historical data since 1970.  


Although the High Plains 


region has generally under-


performed Texas as a whole, 


the next five years should see 


growth in line with that seen 


during the early 1990s and 


much better than figures 


posted in the 1980s. The 


primary challenge for this 


region is providing the 


educational skills needed to 


train the work force to meet 


the changing needs of 


business in an Internet 


economy.  


 


This report details recent 


economic changes in the 


High Plains region, presents 


“baseline” economic 


forecasts for key indicators 


through 2005, discusses the 


structural changes that have 


led and will lead to economic growth in the region, presents a forecast for occupational changes 


likely to be seen in the region over the next five years and identifies possible target industries for 


future development. Economic Development leaders within the region may wish to use this 


report to guide development of the region’s economy in upcoming years.  


 


High Plains Region Employment and 


Growth 1980-2000 
 1980 1990 2000 Average 


Annual 


Growth 


Rate 


Service to Business 10,853 18,432 25,541 4.40% 


Healthcare 18,887 27,909 38,305 3.60% 


Tourism and Entertainment 24,959 29,085 40,943 250% 


Personal Services 13,187 17,382 20,860 2.30% 


State Government 12,982 15,843 18,097 1.70% 


Finance, Insurance and Real 


Estate 


25,660 24,784 33,702 1.40% 


Local Government 33,959 29,274 44,431 1.40% 


Other Services 17,775 19,905 21,898 1.00% 


Construction, Building 


Materials 


22,485 20,241 24,772 0.50% 


Wholesale and Retail Trade 69,615 68,251 74,067 0.30% 


Agricultural, Ag-related and Ag 


Processing 


56,199 50,456 57,137 0.10% 


Other Durable Goods 


Manufacturing 


8,768 4,060 8,209 -0.30% 


High Tech, Communications 


Aviation and Electronics 


11,681 8,897 10,476 -0.50% 


Other Transportation and Public 


Utilities  


16,780 14,008 14,545 -0.70% 


Federal Government 5,675 5,722 4,752 -0.90% 


Other Non-Durable Goods 


Manufacturing 


6,678 6,321 5,507 -1.00% 


Other  1,622 1,349 1,252 -1.30% 


Oil and Gas Production, 


Refining and Petrochemicals 


25,522 24,315 16,859 -2.10% 


Source: Texas State Comptroller of Public Accounts; REMI  
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The Last 30 Years  


The High Plains region saw significant growth during the last 30 years of the 20th century. In 


real terms (1992 dollars), gross regional product in this region–the sum total of all value added 


within the region–nearly doubled from $10.4 billion in 1970 to $19.8 billion in 2000. This 


represents an average annual growth rate of 3.3 percent.  


 


During this time, the population of the High Plains region increased only 13.2 percent, from 


665,900 to 753,400. As a result of growth in the value of production in the region and somewhat 


slower population growth, per capita real incomes rose dramatically over the last 30 years. For 


example, in real terms (1992 dollars) disposable personal income—income not used to pay 


federal taxes—rose from $13,000 in 1970 to $21,800 in 2000. This means that the average 


person or household in the region had two-thirds more real purchasing power in 2000 than they 


did in 1970.  


 


In terms of jobs, growth in this region was good during much of the 1970s and early 1980s. From 


about 1982 to 1992, the region was buffeted with many of the same economic storms that hit 


much of Texas oil boom and bust, real estate ups and downs and a national recession in the early 


1990s. Starting in 1993, employment growth in the region resumed an upward path and since 


that time has grown at a 1.8 percent annual rate, compared with the 30-year annual growth rate 


of 1.3 percent.  


 


These growth rates determine if the region is playing a larger role in the Texas economy. In 


terms of population, employment and regional product, the High Plains region has declined 


compared with the rest of Texas since 1970. In 1970, the region accounted for 5.9 percent of the 


state’s population, 6.2 percent of the state’s employment and 5.4 percent of the gross regional 


product. By the end of the century, the region accounted for 3.7 percent of the state’s population, 


3.8 percent of the state’s employment base and 3.3 percent of the value of production.  


 


Shifting Growth Patterns  


Even within slowly growing economies, important structural shifts occur over time. These shifts 


often result from regional and even nationwide changes in production, consumption and 


technology. Understanding these shifts can help identify prospects for future growth within the 


region.  


 


The table presents the historical employment figures for the High Plains region for 18 broad 


industries in 1980, 1990 and 2000.  These industries correspond to a functional classification of 


activities within the region rather than through Standard Industrial Classification (SIC) codes 


usually used to examine the economic structure of a region. The sectors in this table are ranked 


according to the average annual growth rate in employment over the last 20 years.  
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Topping this list is business services. This is largely the result of a long-term reorganization of 


many existing businesses that increasingly rely on outsourcing. The post-World War II model of 


industrial organization continues to pare down as more and more responsibilities that were 


previously held within the structure of the parent firm are now outsourced to other companies. In 


the case of responsibilities such as janitorial services, this is a trend toward specialization. In the 


case of copy machine repair, or training personnel to use new computer programs, outsourcing is 


driven by increasing technological sophistication as specially trained workers are needed to 


operate equipment. Increased use of contract workers who may replace full-time employees is 


direct outsourcing and drives the growth of business services employment because some of these 


contract workers are provided through temporary help agencies.  


 


To a large extent the increasing use of contract labor is merely a reshuffling of employment 


opportunities from other sectors (manufacturing in particular) to this sector. As such, this shift 


represents a positive change in the productivity and competitiveness of these businesses rather 


than degradation of manufacturing capacity.  


 


The second-fastest growing sector in the High Plains region during the last 20 years has been 


health care. Here, national trends are dominating regional growth. As incomes grow, more and 


more is spent on health care. As populations age, more and more is spent on health care. The 


increasing technological sophistication of health care, while improving the effectiveness of 


health care, also drives up costs. Unfortunately, because health care is a service that most often 


must be administered by trained professionals on a one-on-one basis, the ability of technological 


innovations to lower personnel requirements, a byproduct of technology seen in many other 


industries, has not been as broadly felt in health care. As a result, the demand for health care 


services has risen rapidly over the past 20 years  


The third and fourth fastest growing sectors both reflect the same influence-increasing wealth. 


With rising incomes, consumers can spend more on personal services and have more leisure 


time–or at least more money to spend on leisure and entertainment. Rising real incomes are 


behind many of the gains in the entertainment, tourism and personal services industries.  


 


State government is the only remaining sector displaying an average annual employment growth 


rate above the long-term average for the High Plains region, although only marginally so. This is 


attributable mostly to growth in both higher education and prison populations.  


 


At the other end of the growth spectrum are the areas in which the region has lost ground. In 


some cases, such as oil and gas, this is part of a much wider trend brought on by the distribution 


of natural resources and industry consolidation. But the appearance of some industries at the 


bottom of this list, such as high tech, communication, aviation and electronics, may seem 


puzzling in light of the focus on the growth of these technologically-based industries. In part, 
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these industries have been recovering in the region in the 1990s after absorbing some major job 


losses in the manufacture of electronics goods during the 1980s. Some parts of this sector, such 


as computer programming, have been strong employment growth sectors throughout the last 20 


years and will likely continue to be strong sources of growth.  


3.4.2.2  Economic Significance of the Refuge 


The Refuge’s contribution to the local economy includes the local benefits of attracting 


approximately 5,000 visitors annually. Additionally, there is the direct expenditure of Refuge 


resources such as salaries to local employees and the purchase of equipment, services, and 


supplies from local vendors. In the past five years, annual Refuge budget expenditures averaged 


$450,000; much of which makes its way into the local economy. Refuge Revenue Sharing Act 


payments from the Department of the Interior are designed to offset the burden that counties feel 


when Refuge properties are removed from the tax rolls. Buffalo Lake NWR’s tax payments to 


Randall County average $6,000 per year; any fluctuation is related to the refuge’s grazing 


program.  


3.4.2.3  Concerns Regarding the Socioeconomic Environment 


There are no concerns at this time. 


3.5  Archeological, Cultural and Historical Resources 


There are 27 historic and prehistoric sites throughout the refuge in the form of transitory camps 


and hunting sites by early Indian tribes along the edge of the dry Buffalo Lake bed.  


 


3.5.1  Concerns Regarding the Archeological, Cultural and Historical 


Resources 


There are no concerns at this time. 
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3.6  Current Management and Administration 


3.6.1  Administrative Facilities 


Headquarters 


 


 
   Photo 3-6 Refuge Headquarters Building USFWS 


The refuge headquarters complex is situated on 85 acres and consists of an office building, which 


is also used as a visitor contact center, a shop/maintenance building, two equipment storage 


buildings, a refuge house with vehicle garage and storage building, two cooperative trailer 


quarters, an oil storage building, a small storage building, two sign storage bin buildings, a water 


well pumping station house, and a supply yard storage building.  Other outbuildings on the 


refuge include:  two outhouse style restrooms, chemical restroom, two flush style restrooms, an 


observation blind, and a water well building.  There are 25 miles of interior fences and 40 miles 


of boundary fences. 


 


Above ground fuel storage tanks are also located in the compound. Other refuge facilities include 


a public restroom.  There is interpretive information at the Headquarters Office.  The 


office/visitor center has orientation materials and limited interpretive displays.  There are 


existing power line and telephone rights-of-way within the refuge. 
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Umbarger Dam 


Construction of Umbarger Dam was authorized in 1938 by the State of Texas, to impound 


18,121 acre feet (ac-ft) of water.  The dam was completed in June of 1940 by the Bureau of 


Agriculture and Economics for “beneficial purposes of recreation”.  Soon after its completion it 


was turned over to the US Forest Service where it remained until 1959 when Buffalo Lake 


National Wildlife Refuge was formally established. 


 


Although initial intentions of the dam were for the “beneficial purpose of recreation” it also 


became apparent that it was highly beneficial to waterfowl attracting millions of waterfowl from 


throughout the flyway shortly after the dam was complete and full of water.  Historically, these 


uses were accommodated with a reasonable degree of compatibility since the bulk of recreational 


activities on the lake were in the middle of the summer and the greatest concentrations of 


waterfowl use was primarily during migration with the lake supporting  large numbers of 


wintering waterfowl.   


Another beneficial purpose of the dam was water retention.  Almost immediately after the 


construction of the dam, housing developments were initiated in the downstream floodplain 


within the city limits of Canyon, Texas (PC Refuge Manger Nymeyer).   


Today, Umbarger Dam is operated for flood control and detention.  This entails the management 


of the reservoir’s impounded waters; normally the sluice outlet gate in the Dam’s spillway is 


partially open allowing two inches of flow downstream.  The reservoir provides protection up to 


the 100-year flood event.  At its maximum, Buffalo Lake’s reservoir would exhibit a storage 


capacity of 187,305 acre-feet and a surface elevation o 3,571.1 feet during probable maximum 


flood (PMF). 


Contaminants in Umbarger Dam 


Since the inception of the dam there has been some concern about the level of contaminants in 


the lake following significant rain events.  In 1959 a large fish kill occurred in the Lake and it 


was determined that high concentrations of organic matter had contaminated the lake.  An 


investigation revealed that the pollution was an accumulation of animal waste from upstream 


stockyards, rotten vegetables from packing sheds and bloody waste from slaughterhouses.  


 


Another fish kill occurred in 1964, initiating a water quality survey by the State Health 


Department and Texas Parks and Wildlife Department for Tierra Blanca Creek in Randall and 


Deaf Smith Counties.  Again it was determined that the major source of contaminants were from 


upstream feedlots, vegetable processing plants and slaughterhouses.  As a result, all pollution 


sources were directed by the State of Texas to obtain pollution permits and take action to 


constrain their water.  Feedlot owners were to build retention dikes to hold back runoff from 


their property and vegetable packing houses and slaughterhouses to treat their effluent.   


Heavy rains in the summer of 1967 contributed to over 2,200 acre feet of water in June and 1,100 
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acre feet of water in July.  It was estimated with this event that over 400,000 fish were killed as a 


result of contaminants bought into the lake form upstream contaminant sources.  Coli form 


counts in the water exceeded 3 million/100ml where the minimum acceptable coli form count for 


water used for recreational purposes was 200/100ml of water.  The results of these tests initiated 


total closure of the lake and the entire lake was immediately posted and closed.   


 


Irwin and Dodson (1991) documented severe contamination of BLNWR during the initial 


contaminant survey in 1986.  Upstream watershed from BLNWR included numerous combined 


animal feedlots (CAFO).  Approximately one million dry tons of manure is generated annually 


by an estimated 500,000 head of beef cattle within the 1,724 square mile watershed of Tierra 


Blanca Creek and Frio Draw.   


 


Umbarger Dam Safety and Design 


In January of 1941, the downstream water users became concerned about the reduced flow in 


Tierra Blanca downstream from the dam.  An injunction was issued in January 1941 to restrain 


the Department of Agriculture from impounding water.  At that time a court decree was issued to 


govern storage and release the water.  The government could store all flow in excess of 3cfs.  


Although a modification to this decree was made in 1946, the January 1941 court decree was 


reinstated in October of 1947 and remains in effect today.   


 


On June 4, 1941 water flowed through the dam spillway for the first time.  Department of 


Agriculture engineers found the spillway deficient almost immediately.  Analysis of the original 


problems revealed that a flood crest of four feet sustained at that level for a time instigates 


turbulence that can break apart the concrete floor of the spillway apron and expose the earthen 


fill to erosion. 


 


In 1949, reconstruction of the spillway was analyzed along with construction plans and cost 


estimates.  The project was deferred due to a lack of funds.  In 1964, the Corps of Engineers 


completed another study which specified that the spillway was structurally and hydraulically 


inadequate to pass large flood flows.   


 


In May of 1978, the lake filled within 5 feet of the spillway in a 4 hour period.  After many years 


of insufficient water in the lake there was new hope for recreational activities.  However general 


concern of dam safety resulted after several dam failures around this same period was occurring 


throughout the country.  Under increased public pressure the Service requested assistance in 


determining safety of the spillway from the Bureau of Reclamation.  It was concluded that that a 


total reconstruction of the spillway or breaching the dam were the only alternatives to solve the  
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safety problem.  Service engineers recommended the immediate draining of the lake as a public 


safety measure in the event a second major storm would fill the lake, overflow the spillway and 


potentially blow out the dam.   


 


On August 22, 1978, officials agreed to a discharge of 30 cubic feet per second, however a 


Federal District Judge in Lubbock, Texas had issued a temporary restraining order against further 


drainage of the lake based on a file for injunction by the Buffalo Lake Survival Committee.  


Ultimately the Judge ruled that no irreparable harm would result from the draining and that the 


public interest would be served by protecting life and property and allowed the lake to drain.  In 


his written opinion, he noted that the State of Texas dam construction standards required that the 


dam must be capable of withstanding a 100 year flood event. Therefore, the drain gate was 


opened and the once again on September 8, 1978 and the lake was completely dry by the end of 


March of 1980.  


 


Modifications to the dam were initiated in 1991 and completed in 1993.  This work involved 


replacing the old dirt dam with a new dam with the placement of roller compacted concrete 


(RCC) over the top of the dam.  These improvements were designed to resolve dam safety issues, 


provide temporary flood retention, and maintain existing flood control benefits.       


 


The most recent dam inspection reports (2012) identified a problem with RCC on top of the dam.  


The top two lifts are “tenting” and an analysis by Schnabel and Associates predicted that a 100 


year flood event may cause sufficient uplift to lift off the top two RCC lifts and potential for a 


cascading failure effect of the remaining RCC lifts and an erosion failure to the embankment.   


 


Today, Umbarger Dam is operated for flood control and detention.  This entails the management 


of the reservoir’s impounded waters; normally the sluice outlet gate in the Dam’s spillway is 


partially open allowing two inches of flow downstream.  The reservoir provides protection up to 


the 100-year flood event.  At its maximum, Buffalo Lake’s reservoir would exhibit a storage 


capacity of 187,305 acre-feet and a surface elevation of 3,571.1 feet during probable maximum 


flood (PMF).   


 


Randall County Roads 


There are no county roads that bisect or surround the Refuge.  Farm to Market Road 168 is a 


State road. 


 


Electric Cooperative 


An easement for an overhead transmission line crosses the refuge from north to south, for 


approximately 3 miles.  There is a 25KVA transformer at the headquarters, which provides 


power to the office, shop buildings, and the residence.  
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Mid-Plains Rural Telephone Coop  


An underground telephone line runs through the refuge primarily through refuge administrative 


areas. 


3.6.1.2  Partnerships 


Although there are no wind energy developments being proposed on or adjacent to the refuge, 


staff is interested in how the presence of such developments nearby may impact migratory birds 


that use the refuge.  In anticipation of possible construction of wind turbines near the refuge, 


refuge staff has been conducting diurnal avian activity surveys to better understand how wind 


energy developments may affect migratory birds.  The refuge views this development as a 


potential partnership opportunity and has initiated acoustic monitoring with a current wind 


energy developer.  Refuge staff maintains knowledge of future projects through partnerships 


with wind energy developers in order to track and anticipate potential changes in habitat 


fragmentation and wildlife behavior. 


 


3.6.2  Habitat Management 


Climate Change 


In order to minimize the refuge’s impact on climate change, refuge personnel actively recycles 


plastic, paper, printer cartridges and motor oil. Refuge staff collects plastic, paper and other 


recyclables and transports them to the Canyon, Texas recycling dumpsters monthly.  While the 


refuge does not address climate change in the environmental education program, it has installed 


solar panels, planted native trees, and recycles in an effort to reduce the carbon footprint. 


 


Habitat Fragmentation 


Currently, all of the refuge facilities are necessary for day-to-day operations and no new 


construction projects are proposed.  Under the no action alternative, the refuge would continue to 


limit the creation of new roads and infrastructure (e.g., fences) in order to protect habitat 


integrity and promote the natural movement of wildlife.  Existing fences, roads, fire breaks, 


utility right-of-ways, and trails would continue to be maintained regularly as they are necessary 


to carry out the current management programs for the refuge.   


 


Wind Energy Research 


In anticipation of possible construction of wind turbines near the refuge, staff currently works 


with a regional wind energy developer to conduct a diurnal avian activity survey and acoustic 


monitoring.  These efforts are conducted in order to better understand the impacts of wind energy 


developments on migratory birds. 
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Prairie Management and Restoration 


The refuge has been using grazing as a management tool since 1959.  Prior to refuge 


establishment, grazing was permitted during management by the U.S. Forest Service.  From 


1959 through 1984, grazing on the Refuge took place annually in the fall, spring and summer.  


Grazing permits were issued to multiple permit holders each grazing season.  In 1963, no 


summer grazing took place and summer grazing was cut from the annual grazing regime.  In 


1969, the Bureau of Land Management, the refuge and the Palo Duro Soil and Water 


Conservation District developed a plan for future guidelines of land use on the refuge.  In the 


plan, a six month grazing program was established in which grazing could take place from 


October 1 to March 31.  Animal Units and Animal Use Months that utilized the grazable units of 


the refuge were dependent upon range conditions.  For example, if the area was in a drought and 


range conditions poor, fewer (or no) animal units were allowed to graze.  If conditions were 


good, more animal units were allowed to graze.  In 1986, competitive bids were sought from 


qualified livestock operators within a 30-mile radius of the refuge; the minimum bid was set at 


$8.30/AUM.  No grazing took place on the Refuge during the following years: 1994, 1995, 1998, 


2001, and 2002 due to extensive drought.  


 


Grazing on the refuge is used as a valuable habitat management tool that mimics the historical 


grazing of bison.  Controlled livestock grazing helps keep the grassland in natural conditions; the 


removal of dead vegetation and hoof action are beneficial to the grassland by aerating the soil 


and re-seeding native vegetation which prevents plant stagnation and promotes plant succession.  


Improved range conditions from effective grazing practices can provide habitat conditions that 


are desirable for diversity of animal populations. 


 


All units have a water source to provide clean fresh water for the livestock.  The stock tanks 


provide water for livestock as well as wildlife and are filled either via windmill or through a 


network of pipes.  Grazing units are grazed according to the Natural Resource Conservation 


Service (NRCS) take half leave half regime. 
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Photo 3-7 Livestock Grazing on the Refuge USFWS 


Fencing, watering, husbandry, and control of livestock will be the responsibility of the 


cooperative private party.  Frequency and control of livestock will be based on site-specific 


evaluation of the grassland unit being managed. 


 


Units are grazed get deferred from grazing the following year in order to allow adequate 


recovery time of the grassland.  Stocking rates, areas to be grazed, and seasons to be grazed are 


determined by refuge staff.   


 


The 12 grazing units consist of grasslands that are grazed for management purposes and to 


enhance wildlife habitat for grassland species such as mountain plovers, northern bobwhite quail, 


scaled quail, chipping sparrow, field sparrow, grasshopper sparrow, meadow larks, horned larks, 


and numerous other bird species.  All units have a water source to provide clean fresh water for 


the livestock.  The stock tanks provide water for livestock as well as wildlife species and are 


filled either via windmill or through a network of pipes.  Grazing units are grazed according to 


the (NRCS) take half leave half regime. 


 


The refuge has 12 grazing units consisting of 4,156 acres that could potential be used to graze.  


The grasslands consist primarily of buffalo grass-blue grama short-grass prairie.  Other grasses 


that can be found in the units include:  sideoats grama, western wheat grass, sand dropseed, little 


bluestem, and other grasses.  The refuge utilizes a graze/rest rotation.  If an area is grazed one 
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year the following year the grazed portion is deferred (rested).    Cattle numbers will be 


evaluated annually based upon range site conditions for each pasture being grazed.  Cattle 


numbers will utilize the animal use month system and be based on requirements to remove 50 


percent of annual forage production.  With changing environmental conditions, cattle numbers 


may vary considerably from year to year and grazing will be terminated anytime continued 


grazing would be detrimental to the grassland.  


 


Currently, permit selection for refuge grazing is conducted by sealed bid.  To be eligible to bid, a 


bidder must be a current livestock operator and have at least a portion of their livestock operation 


within a 30-mile radius of the refuge.  Other regulations include no sub-leasing of cattle; a bidder 


must own at least fifty-one percent of the cattle that are to be grazed on the refuge.  If the bidder 


desires some other person(s) cattle to help make up all or part of the remaining forty-nine percent 


of livestock needed to equal the total AUMs that are required, the bidder can select whomever 


they choose; however, the bidder can only collect from that  person the same dollar amount per 


AUM as was awarded on the bid.  The bidder would be solely responsible for the livestock 


grazed, the amount paid and all grazing regulations.  Additional AUMs may be allowed 


dependent upon the grassland conditions; switching cattle is not permitted once grazing has 


started and all livestock will be marked (branded or ear-tagged) so as to identify the bidder as the 


owner.  Overall care of livestock is the responsibility of the bidder, no insecticides may be used 


on livestock while they are on the refuge and the permit holder is restricted to designated access 


routes and areas of travel within the Refuge.  If the permit holder must be on the refuge before or 


after dark, refuge personnel must be notified prior to going onto the refuge.  The permit holder 


will also maintain all fences and stock watering facilities and is liable for any damages to refuge 


facilities such as fences, water tanks, and other property caused by livestock.  The refuge 


manager reserves the right to discontinue grazing on any or all pastures at any time should 


conditions change and continued grazing would potentially damage the range environment.  


Should grazing be terminated due to environmental change, the fee the bidder has paid for 


unused AUMs will be refunded.  Any violations of the grazing regulations will result in the 


immediate cancellation of grazing on the Refuge.  Bid forms are mailed to interested cattle 


owners/operators and bid are accepted in sealed envelopes.  On a preselected date the envelopes 


are opened and the highest bidder gets the permit to graze.    


In 2011, grazing units 5 and 6 were bid out for grazing.  A total of 522 AUMs were bid for 5 


months.  Grazing starts on May 15 and continues through October 15.  Under Alternative A, 


grazing would continue as a prairie management and restoration tool. 


Prescribed Fire 


Each of the 7 existing fire lanes would continue to be maintained by refuge staff while the Zone 


Fire Crew would remain stationed at the Wichita Mountains Wildlife Refuge.  Prescribed fires 


would continue to take place during the early spring months each year.   
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The current Fire Management Plan (FMP) for the Refuge was written in 2009. The purpose of 


this FMP includes the following: 


1) To meet and supplement policies, objectives, and standards for fire management 


presented in the Department Manual (620 DM), Service Manuals (095 FW 3, 232 FW 6, 


241 FW 3, and 241 FW 7) and Fire Management Handbook (621 FW 1-5) 


2) To help achieve resource management objectives defined in the refuge’s Comprehensive 


Conservation Plan and resource-management plans. 


3) To provide refuge staff written guidance in carrying out fire management operations. 


 


Fire represents an ecological factor very important in the development and structure of nearly 


every terrestrial ecosystem in North America and has been present in natural ecosystems since 


the origin of climates on earth.  It has been well established that plains and hardwood timber 


ecosystems historically experienced frequent, fast running, short duration fires.  Recorded 


accounts of early European explorers and settlers indicate that fires were a common occurrence 


on the plains and were often ignited by lightning activity during the late spring to early autumn 


seasons.  Further, these writings note that the plains were often on fire because of Native-


American attempts at signaling others, herding game, to adjust the vegetation mix and to clear 


campsites. 


 


This FMP implements these guiding principles of federal wild land fire policy: 


 


 Firefighter and public safety is the first priority in every fire management activity. 


 The role of wild land fire as an essential ecological process and natural change agent has 


been incorporated into the planning process. Federal agency land and resource 


management plans set the objectives for the use and desired future condition of the 


various public lands. 


 Fire management plans, programs, and activities support land and resource management 


plans and their implementation. 


 Sound risk management is a foundation for all fire management activities. Risks and 


uncertainties relating to fire management activities must be understood, analyzed, 


communicated, and managed as they relate to the cost of either doing or not doing an 


activity. 


 Fire management programs and activities are economically viable, based upon values to 


be protected, costs, and land and resource management objectives. 


 Fire management plans and activities are based upon the best available science. 


 Fire management plans and activities incorporate public health and environmental quality 


considerations. 


 Federal, State, tribal, local, interagency, and international coordination and cooperation 


are essential. 
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Standardization of policies and procedures among federal agencies is an ongoing objective. 


 


This FMP meets the direction in the National Fire Plan because it emphasizes the following 


primary goals of the 10-Year Comprehensive Strategy and Cohesive Strategy for Protecting 


People and Sustaining Natural Resources: 


 


 Improving fire prevention and suppression, 


 Reducing hazardous fuels, 


 Restoring fire-adapted ecosystems, and 


 Promoting community assistance. 


 


Invasive Flora Species 


The primary invasive species on the refuge include Salt Cedar, Siberian Elm, Russian Olive, 


Kochia, and Musk Thistle.  These plant species out-compete native plant species and reduce the 


quality and potential of habitat, although they have only encroached upon 2% of the refuge.  The 


majorities of the non-native trees is located within or around the edges of the lake bottom and 


along Tierra Blanca Creek, but are not spreading at an alarming pace due to the lack of reliable 


flooding.   


 


The refuge is currently using 100 gallon pump sprayers to treat Salt Cedar and occurs from May 


through September, weather permitting.  Kochia and Musk Thistle is treated using a 50 gallon 


pump/boom sprayer; Kochia is treated spring and summer depending on available staff while 


Musk Thistle is usually treated in April and May or while the they are in rosette stage.  The 


products that are used to treat invasive species include Roundup Pro, Glyfos X-Tra, Garlon 4, 


Garlon 3A, Habitat, and the corresponding surfactants.  All products are used following the label 


instructions.  


 


The refuge would continue to remove invasive species, including salt cedar, Russian olive, and 


musk thistle, by manually-applied chemical means.  This management is guided by the refuge’s 


Integrated Pest Management Plan completed in 2001. 


 


Moist Soil Management 


Historically, Buffalo Lake provided 2,818 acres of wetland habitat.  Since the lake has dried, the 


refuge has used moist soil management units to mimic this historic habitat.  Currently, the refuge 


provides wetland habitat to migratory waterfowl, shorebirds, and wading birds on a total of 40 


acres (less than 0.01 percent of the refuge’s 7,664 acres) comprised of ten 4-acre ponds.  


Wetland habitat, then, makes up only 1.4 percent of the original habitat provided by Buffalo 


Lake.  These plants provide calories required for migration for waterfowl and shorebirds as well  
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as providing an additional food source for numerous species of wading birds.  Units are flooded 


during migration and wintering periods to accommodate populations of waterfowl and wetland-


dependent wildlife. 


 


Lakebed Management 


When the dam was constructed in 1938 on upper Tierra Blanca Creek, it created an artificial 


reservoir with a capacity of 18,150 acre-feet.  In the 1950s, a severe drought adversely impacted 


the area and, coupled with irrigation practices on farm and ranchlands in the area, caused the 


water table to lower. By the 1970s the lake was beginning to dry because of irregular water 


inflow.  Today, the lake is usually dry unless a large rain event occurs over the watershed.  The 


lake usually receives water every 5 to 10 years which is retained if there is enough rainfall; 


however, once the water has evaporated, the plant community begins its growth cycle.   


 


Through Alternative A, 581 acres of the dry lakebed (2,818 acres total) would continue to be 


managed through a cooperative farming program.  Farming is currently conducted to reduce 


nitrogen and phosphate loads, decrease invasive weed species and woody vegetative 


encroachment into the lake, provide wildlife food, and reduce fire danger.  Buffalo Lake NWR 


does not permit the use of genetically modified crops (GMCs) in their farming program. 


The rest of the lakebed is not farmable due to encroachment of Salt Cedar.  As discussed 


previously, the refuge plans to eradicate this invasive flora through chemical methods.  The 


refuge does not actively plant native grasses in the lakebed and relies on natural seeding of 


grasses and succession for the spread of native vegetation. 


 


Water Management 


The refuge retains surface water during flood events by using the Umbarger Dam.  Water 


retention continues to permit fecal coli forms originating from off-refuge cattle operations (dairy 


farms) to settle out of the water.  The water then either percolates downward entering the 


groundwater or flows through the dam during periods of excess rainfall and moves down the 


watershed.   


3.6.3  Wildlife Management 


Native Fauna 


The refuge would continue to manage prairie dog populations through the use of barrier fences 


and the establishment of raptor perches around the existing prairie dog town to limit population 


growth.  The refuge currently does not have any management programs in place that would assist 


in controlling population levels of mule-deer and white-tailed deer; collared dove, ring-necked 


pheasant and starling are currently removed to control population numbers.   
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Invasive Fauna 


As mentioned in Section 1.8.3, there has been a rapid increase in the population of feral hogs 


across the panhandle of Texas although this invasive species has not yet established a population 


on the refuge.  In the case that feral hogs, dogs, or cats are found on the refuge, staff implements 


an immediate removal policy.  The refuge will continue to remove invasive fauna species as they 


are located on the refuge.  This practice has kept invasive species from establishing a meaningful 


population on the refuge.  While it continues to be acknowledged that the refuge supports habitat 


that is conducive to invasive fauna utilization, staff members will continue the removal of 


invasive fauna species will continue through hunting and trapping programs across all 


alternatives.  


3.6.4  Visitor Services and Infrastructure 


3.6.4.1  Wildlife-dependent Recreation Opportunities 
 Interpretation 


Opportunities for interpretation are provided on the refuge through the use of the 5-mile auto 


tour route and 2.25 miles of self-guided hiking trails.  The auto-tour route has nine kiosks that 


offer refuge visitors an opportunity to learn about the refuge.  The Cottonwood Canyon Birding 


Trail also has six interpretive kiosks but limited space in the existing office and visitor center 


restrict the use of interpretive displays; however, refuge brochures are located in the office as 


well as the entry kiosk.   


 


Environmental Education 


Environmental education is offered on the refuge during an annual education day and on an as-


needed basis when local schools request a course on the refuge.  In the past, the refuge has 


provided environmental education opportunities to West Texas A&M University, Texas Tech, 


and various clubs such as Amarillo Astronomy Club.  The refuge participates in other 


educational events, such as speaking at Kiwanis’ and Lion’s Club meetings, Girl and Boy Scout 


groups as well as local school events. 


 


Wildlife Observation and Photography 


The refuge offers a variety of opportunities for wildlife observation and photography by 


providing walking and birding trails, an auto tour route, observation decks, and scenic overlooks.  


Two trails exist on the refuge: Cottonwood Canyon Birding Trail and the Prairie Dog Town 


Walking Trail.  The Cottonwood Canyon Birding Trail is one-half mile long and features 


restrooms, benches, and an interpretive trail head sign.  The Prairie Dog Town Walking Trail 


offers information on the prairie dog town ecosystem.  The auto tour road, however, is the most 


convenient way to observe wildlife and habitats.  The auto tour route takes visitors through 


grasslands, introduced woodlands, dry playas, farm fields, and the “Windmill for Wildlife” 


exhibit.  The route begins with a rangeland interpretive display and ends at the Stewart Marsh 
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observation deck and photo blind. 


3.6.4.2  Other Recreation Opportunities 
Camping 


The Refuge would continue to allow primitive camping in designated campgrounds that are 


equipped with picnic tables and a pull-in parking area with restroom facilities nearby.  The 


campground contains 25 camp sites plus a group site.  Open fires are prohibited, but the use of 


propane cook stoves is allowed.  Mowing occurs routinely in order to maintain the function of 


the campgrounds.  This management would continue across all alternatives. 


 


Bicycling 


Bicycling has been permitted on the auto tour route; however, cross country or off-road uses of 


bicycles are prohibited.  Upon analysis, it is determined that no changes to this public use is 


required in order to meet anticipated needs. 


3.6.4.3  Commercial Related Services: Farming 
The refuge utilizes cooperative farming in part of the 2,818 acre dry lake bottom to reduce 


excessive nutrient levels in the soil (i.e., organic contaminants such as nitrogen and nitrates from 


cattle feedlot wastes), prevent/reduce monotypic stands of Kochia, reduce wildfire hazard 


resulting from weed invasion, and provide food and cover for a variety of migratory and resident 


wildlife species.   


Analysis of soils on the refuge has indicated that there are several areas where the productive 


crops can be supported.  These areas include approximately 1,100 acres above the spillway 


elevation, approximately 300 acres of bottomland below the spillway when exposed, and 


approximately 300 acres of creek bottom.  With approximately 20 inches of rainfall, the area can 


support crop production four out of five years.  Since the refuge has no water rights for 


consumptive use, dry land agriculture must be implemented. 


 


In the past, the lake bottom has been separated into 27 specific farming units averaging 40 acres 


in size.  These units were farmed rotationally on yearly basis.  Currently farming is conducted in 


1 large unit of 581 acres.  Each spring and fall a farming rotation is developed for the 581 acres.  


However, more intensive farming is needed to control non native invasive species such as Musk 


Thistle, Salt Cedar, Russian olive, Elm, and Kochia.  More intensive farming will also help 


control native vegetation that is over abundant within the lake bottom such as cottonwood. 


 


Farming is by cooperative agreement with payment by crop share.  The cooperative farmer 


harvests two-thirds of the crop for his share and the remainder is retained by the refuge to 


provide food for wildlife.  Sections of the dry lake bed have been planted with native grass which 


has successfully replaced unwanted weeds and exotic species.  Other sections of the lake bed 


have been disked and left fallow as a treatment in deterring invading Kochia.  The disking had 
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encouraged new growth including numerous species which benefit wildlife. 


Fence rows consisting of native grasses and shrubs (i.e. grammas and saltbush) will be planted 


over the next 10 years to designate farming units.  These native fence rows will also provide 


edge habitats and corridors for native wildlife.  Protocols to monitor wildlife use will be 


developed within this time period.  These will likely consist of flush counts on line transects 


within the fence rows.    


3.6.4.4  Public Use Access 
The refuge is located approximately in Umbarger, Texas (30 miles southwest of Amarillo, 


Texas) on U.S. 60 between Hereford and Canyon, Texas.  The refuge entrance road is accessed 


from FM Road 168 (Farm to Market Road).  Signs direct the visitor to refuge headquarters and 


the visitor check station.  Refuge hours are 8:00 a.m. to 8:00 p.m. daily from April 1 through 


September 30 and 8:00 a.m. to 6:00 p.m. from October 1 through March 31.  The refuge office is 


open from 8:00 a.m. to 4:30 p.m., Monday through Friday.  All refuge areas except the 


designated camping area are closed to the public after the official closing time including the 


auto-tour route.  The refuge entry gate is timer operated.  Campers may leave at any time by 


driving across the one-way exit.  After the official closing time, there is no entry or re-entry into 


the refuge.  The refuge continues to use an entrance fee program charging $2.00 per private 


vehicle on a self service/honor permit system, which is paid at a kiosk at the refuge entrance.  


Group rates are $15.00 up to 20 people and $25.00 for 21 people or more.  The refuge also 


accepts seasonal passes such as the Golden Eagle Passport, Golden Age Passport, and the 


Federal Duck Stamp.  


 


Public Access and Transportation Management 


Public access on refuges is provided primarily to facilitate the six priority public uses of the 


Refuge System (hunting, fishing, wildlife observation, photography and environmental education 


and interpretation), when and where they are compatible with refuge purposes. Public access is 


normally only allowed in designated areas and along designated routes of travel (e.g., roads, 


trails, waterways, and other routes). Designated routes of travel can be either public roadways 


(e.g., state or county roads) and waterways or refuge roads, trails, and waterways. Refuge routes 


of travel and access are maintained, improved, or added through various funding sources with 


one of the main sources being the Refuge Roads Program (RRP). 


 


The RRP was established in June 1998, as part of the Transportation Equity Act for the 21st 


Century (TEA-21) and reauthorized in August 2005 under the Safe, Accountable, Flexible, 


Efficient Transportation Equity Act: A Legacy for Users (SAFETEA-LU). This makes Federal 


highway funds available for refuge roads to pay the cost of maintenance and improvement of 


these roads as well as parking areas, rest areas, pedestrian and bicycle trails, and related 


facilities. This also includes administrative costs associated with such maintenance and 


improvements. Refuge roads are generally any road open to public travel that provides access to 
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or within a unit of the Refuge System, and for which title and maintenance responsibility are 


vested in the United States Government. 


 


All projects funded under the RRP must be consistent with the goals and objectives outlined in 


CCPs and step-down management plans. The Service's refuge planning policy requires that one 


of the elements to be considered in the development of a CCP are transportation issues, including 


public use roads and trails, passenger vehicles, pedestrian and bicycle needs, as appropriate for 


the refuge. Refuge transportation infrastructure and related issues will be coordinated with the 


respective State or county transportation agencies and metropolitan and rural road planning 


organizations to assure that, among other considerations, there are no negative impacts to traffic 


congestion or air quality.  


 


Roads 


The refuge has approximately 9.5 miles of public roads including the entrance and tour road (8 


miles), camping road (.75 miles), and birding routes (1.0 miles).  There are 47 miles of fire lanes 


and 10 miles of other service roads which are unimproved and closed to the public. 


 


Trails 


The Refuge has two trails including the Cottonwood Canyon Birding Trail and the Prairie Dog 


Town Interpretive Walking Trail.  The Refuge is in the process of constructing a Grassland 


Interpretive Trail.   


3.6.4.5  Public Use Facilities 


In the past, when the lake had water, the refuge was important as a recreational area where 


picnicking, swimming, fishing, boating, and camping are enjoyed by the rural communities and 


the nearby Amarillo metropolitan areas.  In more recent years, since the lake dried out, the 


majority of public visitation has been for wildlife observation, picnicking, and camping.  


Although a majority of the refuge is closed to the public, it has been determined that the 


following public uses are compatible with the purpose for which this refuge was established:  


wildlife observation, photography, hiking, picnicking and camping.  These uses have been 


confined to the 6.5 mile auto tour route, wildlife observation points, Prairie Dog Town Walking 


Trail, Cottonwood Canyon Birding Trail, the refuge headquarters, camping and picnicking areas, 


and specific areas opened for special events and organized environmental activities.  During the 


1960's, refuge visitation was very high, over 300,000 visitors.  More recently, however, the 


refuge averages of 5,000 people annually.   


 


Approximately 95% percent of the total visitation to the refuge is to participate in wildlife 


observation and photography opportunities. 
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Wildlife Observation and Photography 


The Cottonwood Canyon Birding Trail is a divided trail.  The trail to the south is a level III 


accessible trail while the trail to the north offers a little more challenging terrain.  Both sections 


pass through small canyons and are lined with large elms and cottonwood trees.  They offer a 


quiet and peaceful hike with plenty of opportunity for bird and other wildlife viewing.  The trail 


offers visitors to get a close look at towering canyon walls.  Benches are located along the trail to 


offer resting places to stop, watch, and listen to wildlife. 


 


The Prairie Dog Town Interpretive Walking Trail allows visitors to pass through a pristine piece 


of mixed grass prairie.  It offers visitors to experience Black-tailed prairie dogs up close.  The 


prairie dog colony offers visitors the opportunity to view many grassland birds, plant 


communities, and other wildlife species. 


 


Camping 


Camping and picnicking are permitted at a designated site.  The refuge maintains 25 camp sites 


plus a group site with tables, drinking water, and restrooms.  In addition, a covered site is 


available by reservation for group camping activities.  The site also includes a group picnic area 


for use by reservation only.  The picnicking area is located in the riparian area which is a 


valuable habitat to many bird species.  These 25 sites require continual maintenance such as 


mowing. 


The use of these sites for non-wildlife oriented use such as weddings, family reunions, and 


fraternity/sorority parties is not allowed. 


 


Research and Investigations  


Natural science information is necessary for the proper management of any wildlife refuge.  It is 


the policy of the Service and Buffalo Lake NWR to encourage and support research and 


management studies in order to provide scientific data upon which decisions regarding 


management of the refuge can be based.  The refuge will also permit the use of refuge lands for 


other scientific investigations when compatible with the purposes for which the refuge was 


established.  Priority is be given to studies that contribute to the enhancement, protection, use, 


preservation, and management of endangered species and their habitats as well as other native 


wildlife and their habitats.   


3.6.5  Special Management Areas 


This section identifies special management areas designated within Buffalo Lake National 


Wildlife Refuge. The “special” status of lands within individual refuges may be recognized by 


additional designations (i.e., legislative or administrative). Special designations may also occur 


thought the actions of other agencies or organizations. The influence that special designations 


may have on the management of lands and waters within refuges may vary considerably. 


The refuge has a 175 acre tract of exceptional shortgrass prairie that has been designated as a 
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Registered Natural Landmark.  The area is located in the extreme northeast corner of the refuge, 


Units 10 and 11, and is known as the High Plains Natural Area.  It is used by West Texas A&M 


University (located in Canyon, Texas) range, and wildlife science classes for study, and is also 


periodically inspected by the National Park Service. 


3.6.5.1  Wilderness Areas 


The 1964 Wilderness Act recognized wilderness as a resource in and of itself and also 


established a mechanism for preserving that resource in a national system of lands and waters. 


The definition of wilderness found in the act provides a framework for identifying and describing 


wilderness values. According to the act, the fundamental qualities of wilderness are: 


undeveloped, untrammeled, natural, and outstanding opportunities for solitude, or a primitive 


and unconfined type of recreation. In addition, the act states that wilderness “may also contain 


ecological, geological, or other features of scientific, educational, scenic, or historical value.”  


According to refuge planning policy, all refuge CCPs must include a review of the refuge’s 


potential suitability for wilderness designation.  The Service has considered the potential for 


designating wilderness areas on Buffalo Lake NWR.  The refuge was evaluated for the presence 


of: (1) size; (2) naturalness; (3) opportunities for solitude and/or primitive and unconfined 


recreation; and (4) General Management of Designated Wilderness.   


 


After completing the inventory phase of the Wilderness Review, it was determined that Buffalo 


Lake NWR does not have any inventory units that meet the minimum criteria for a Wilderness 


Study Area.  Therefore, we do not recommend any land areas as designated Wilderness.  The 


Refuge’s Wilderness Review is provided in Appendix F. 


3.6.5.2  Research Natural Areas 
The Service recognizes the importance of preserving plant and animal communities in a natural 


state for research purposes. Research Natural Areas (RNAs) on National Wildlife Refuges are 


part of a national network of research areas under various ownerships. This network is the result 


of a designation system recognized by other Federal land administering agencies and the Federal 


Committee on Ecological Reserves. RNAs are intended to represent the full array of North 


American ecosystems; biological communities, habitats, and phenomena; and geological and 


hydrological formation and conditions. RNAs are areas where natural processes are allowed to 


dominate without human intervention. However, under certain circumstances deliberate 


manipulation is used to maintain unique features that the RNA was established to protect.  


 


Designation and management of RNAs is delegated to the director of the Service by the National 


Wildlife Refuge System Administration Act of 1966.  The Service administers 210 RNAs on 


refuges nationwide comprising a total of 1,955,762 acres.  The Service’s Southwest Region 


administers 27 RNAs totaling 59,940 acres on 14 national wildlife refuges.  Buffalo Lake NWR 


contains one RNA totaling 320 acres.  
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3.6.5.3  Other Special Management Areas 
The refuge has a 175 acre tract of exceptional shortgrass prairie that has been designated as a 


Registered Natural Landmark.  The area is located in the extreme northeast corner of the refuge, 


Units 10 and 11, and is known as the High Plains Natural Area.  This special management area 


(as with the RNA’s), is used by the West Texas A&M University and inspected by the National 


Park Service. 


3.6.5.4  Other Research Projects on Buffalo Lake NWR 
From 1988 to 1991, a student from Southeastern Louisiana University conducted a comparative 


genetic study on the variations in reproductive characteristics of Garter Snakes.  In 1993, a 


graduate study was initiated with West Texas A & M University, Canyon Wildlife Science 


Department, to study the populations of black-tailed prairie dogs to identify populations, rate of 


spread, size of town, and to develop and implement an integrated pest management population 


control plan.  Approximately 4,500 linear feet of 48-inch tall, three-quarter inch mesh, high 


density polyethylene netting was installed as a deterrent barrier to divert prairie dog migration 


from private land and back onto refuge land. 


 


In 1994, a research study with West Texas A&M University entitled “An Investigation of the 


Affects of Cattle Grazing on the Vegetation of Buffalo Lake National Wildlife Refuge” was 


completed. This study was designed to observe the effects of cattle grazing and other 


environmental factors on the vegetation of the refuge.  This study provided information to assist 


in the evaluation of the grassland conditions and grazing practices.  It provided a plant species 


list of 184 species and set up permanent sample methods to monitor range conditions.  As a 


result of this research, the refuge grazing system was evaluated and modified.  The most 


common plant on the refuge transects was Kochia, followed by Blue Grama, Buffalo Grass, 


Western Ragweed, and Sand Aster.  Cattle grazing on the refuge in 1993 produced a reduction in 


Kochia and a slight increase in Buffalo Grass and Blue Grama within transects. 


 


In 1997 through 1998, a study was conducted by a graduate student on the effects of public use 


on the refuge populations of mule deer and white- tailed deer.  Although the data regarding 


public use was inconclusive, it was noted that horseback riding probably causes the most stress 


because of their travel directly in the deer’s habitat, unlike vehicles that are restricted to refuge 


roads.  Habitat use varied considerably.  Edge and savannah habitat received the most use by 


both species.  The two species exhibited different amounts of use in the different habitats.  Mule 


deer were observed in all fourteen habitats, while white-tail deer concentrated around riparian 


habitats.  White-tailed and mule deer habitats had some overlapping, but the overlap was mostly 


seasonal.  There were no indications of aggression, and during the periods of cohabitation, both 


species could be seen feeding together.  Behavior recorded indicated when deer were breeding, 


feeding, moving, standing, communicating, showing aggression, and alarm.  The major 


difference in behavior between the two species was the amount and frequency of alarm 


expressed.  A social hierarchy was apparent. It was evident that the larger males were dominant 
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and the smaller males yielded to them.  Social hierarchy was also obvious among the females of 


a group. 


 


Two environmental contaminant studies to determine if contaminants were accumulating in 


animal tissues or sediments in the Tierra Blanca watershed was initiated in 1987 and 1993 by the 


Ecological Services Branch of the Service.  Results are presented in the water quality section of 


this CCP. 


 


The Environmental Protection Department of the Pantex Plant in Amarillo, Texas has been 


conducting research on the refuge’s prairie dog population since 1995 (ongoing, under Special 


Use Permit #89765).  Specimens (prairie dogs) are sampled and monitored for the presence of 


contamination (such as pesticides), human critical disease agents (such as plague and Nile 


Virus), and radiation.  The analysis of the refuge’s population sampling is compared to 


analogous populations from Pantex Nuclear Facility lands.  The study determined the general 


health of the prairie dog population and established a baseline for potential radionuclide 


contaminants in prairie dogs.  Diagnostic analysis is used to determine potential disease 


problems in prairie dogs in localized populations of Buffalo Lake NWR and Pantex, and whether 


the prairie dogs pose a health threat to employees.  The analysis concluded that prairie dogs from 


the Pantex Plant and Buffalo Lake NWR indicate radionuclides at what are considered 


background levels.  No organochlorine pesticides have been detected in any samples.  No disease 


(plague or Nile Virus) has been found.  Necropsy and histopathology indicated prairie dogs were 


healthy during the sampling periods.  The importance of this investigation is to establish the 


refuge’s prairie dog town as a reference site for background clean-up levels for area prairie dog 


town ecosystems.   


 


In 2005, horned lizard research was initiated on the Refuge.  A graduate student from West 


Texas A&M conducted the study for a Master of Science degree.  Limited biological information 


has been collected about the Texas horned lizard.  These lizards occur on the refuge, but little is 


known about their behavior, numbers, and habitat needs.  This study  provided much needed 


biological information for the refuge and state-wide management of this species. 


 


In 2005, the refuge was searched for frogs as part of the study being conducted by the Houston 


Ecological Services Field Office on frog deformities.  Numerous frogs were captured on the 


refuge; two of which displayed deformities.     


 


Researchers studying Swift Fox populations in the Texas Panhandle searched the refuge for 


foxes in 2005.  They set up their base camp at the refuge headquarters and began trapping swift 


foxes in Randall, Deaf Smith, and Swisher counties.  While they were successful in trapping 


foxes elsewhere in the Panhandle, they were unsuccessful in these three counties.   
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In 2008, a graduate student from West Texas A&M, conducted a research project for a Masters 


of Science on the natural history and ecology of north American porcupines at the refuge.  Also 


in 2008, a graduate student also started a study on the effects of grazing on the herpafauna at the 


refuge. 


3.6.5.4  Concerns Regarding Special Management Areas 


There are no concerns regarding special management areas. 


3.6.6  Land Protection and Acquisition 


Currently, there is no Land Protection Plan for Buffalo Lake NWR.  The refuge would like to 


acquire additional land to supplement future habitat and wildlife conservation efforts and would 


like to pursue expansion opportunities from willing sellers and donors. 


3.6.7  Cultural Resource Management 


Cultural sites on the refuge are composed of surface materials and are not advertised or marked 


to prevent surface collecting by refuge visitors.  As such, due to the sensitive nature of these 


sites, their location, extent and contents is not disseminated to the public. 
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4.0.			 Management	Direction	 	
Goals,	Objectives,	and	Strategies	


	
The following goals, objectives, and strategies are the Service’s response to the issues and 
concerns expressed by the planning team and the public; unless otherwise noted in the text, 
they are expected to be implemented throughout the 15-year term of this CCP. Because the 
CCP is a working document, modifications to the following objectives and strategies are 
anticipated.  


 
Photo 4-1 Refuge Roadrunner. USFWS 


Goals and objectives are the unifying elements of successful refuge management. They 
identify and focus management priorities, provide a context for resolving issues, guide 
specific projects, provide rationale for decisions, and offer a defensible link among 
management actions, refuge purpose(s), Service policy, and the National Wildlife Refuge 
System mission. Goals define general targets in support of the vision, followed by 
objectives that direct effort into incremental and measurable steps toward achieving those 
goals. Finally, strategies identify specific tools or actions to accomplish objectives. The 
goals are organized into four broad categories: habitat, wildlife, visitor services, and 
facilities. 


Planning Horizon: 15 Years 
Short-Term Objectives: 1 to 7 years 
Long-Term Objectives: by end of 15-year period 
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4.1.		Habitat	Goal	
Conserve and preserve southern short grass prairie habitats and associated wetlands and 
woodlands for migrating waterfowl, other migrating birds, native species, threatened and 
endangered species, and other species of concern. Promote ecological integrity and 
natural diversity within the refuge and the associated High Plains Conservation Area. 
 


Objective 1:  Within 3 years of the approval of this Plan, develop and improve 
4,000 acres of native grassland habitat. 


 
Rationale 
Through restoration activities, the most disturbed grassland areas would 
slowly evolve into a more diverse mixture of native grasses and forbs with 
greater wildlife benefits in terms of food and cover.  Additionally, the 
reestablishment of native grassland communities will protect water quality 
and soils from the effects of erosion.  The yucca plants within the shrubby 
grasslands are a valuable habitat component used by many species of 
grassland birds.  Dense or moderately dense areas of yucca need to be 
identified.  These areas need to be evaluated periodically to determine if 
they need to be thinned or eliminated for the benefit of specific grassland 
bird species.  The effects of prescribed fire need to be evaluated within the 
upland grasslands to determine how this tool affects growth and 
regeneration of yucca plants and various forbs/shrub components that are 
valuable to several bird species of management concern.  Light grazing or 
no burns should be evaluated as potential management actions for specific 
areas identified within these components.  The woodlands on the Refuge 
provide nesting and feeding habitat for migratory birds.  The Refuge 
would like to protect woodlands that consist of cottonwoods, soapberry, 
and Osage orange stands. 


 
Strategy 1:  Develop a Habitat Management Plan with emphasis on 
habitat requirements for grassland obligate birds and other wildlife.  


 
Strategy 2:  Clean seed bed and replant up to 1,000 acres of the 
weed infested dry lake bed with native grass and shrubs providing 
improved habitat for all species of migratory birds and resident 
wildlife.  
 
Strategy 3:  Adjust grazing units and location of water sources for 
the efficient movement of cattle through targeted grassland areas to 
increase plant vigor and structural variation and promote plant 
succession in grassland communities. 


 
Strategy 4:  Provide water sources by extending current water line 
from Unit 10 into Units 11 and 12 and installing eight water tanks, 
and drill water wells and install windmills with tanks in grassland 
areas 5 and 12.  The additional water will provide more areas to be 
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grazed thus rejuvenating the native short grass prairie and 
improving habitat for numerous species of grassland wildlife. 


 
Strategy 5:  Construct approximately 10 miles of livestock cross 
fences to separate 12 grazing units to prevent cattle trespass into 
areas in rest.  Construct approximately 25 miles of livestock fence 
around the dry lake bed and along the tour route to allow grazing 
on 1,300 acres of the old Buffalo Lake bed and approximately 500 
acres of native short grass prairie that currently cannot be grazed 
due to old fencing.  Installation of water line systems including 
eight water tanks would also be required.  Grazing of the dry lake 
bed would reduce the invasion of undesirable weeds, rejuvenate 
grass species, and increase grassland wildlife species, while 
reducing the potential for wildfires.   


 
Strategy 6:  Maintain large and scattered blocks of yucca in 
various densities throughout grassland areas of the refuge for the 
benefit of grassland and shrubland bird species and other species of 
concern that intensively utilize these plants, particularly in the 
spring when in bloom.  Control invading shrubs in specific 
grasslands, when necessary, to meet habitat objectives for other 
wildlife species identified.   


 
Strategy 7:  Establish vegetation monitoring transects, particularly 
in grazing units and burn areas to determine plant vigor and 
changes in species diversity resulting from management activities. 


 
Strategy 8:  Establish vegetation monitoring transects in grassland 
management units to determine plant vigor and changes in species 
diversity resulting from management activities. 


 
Strategy 9:  Investigate additional opportunities for research and 
monitoring to determine the methodologies that are best suited to 
restore and enhance short-grass prairie habitat on the refuge. 


 
Objective 2:  Within 2 years of the plan’s approval, restore and enhance 2,000 
acres of native grassland by incorporating a 7-year prescribed fire rotation.   


 
Rationale 
Prescribed fires help reduce vegetation litter and buildup, increase 
biodiversity of plants, and reduce woody invasion of plants, and replicate 
historical natural fire events.  Fire lanes are routinely maintained by refuge 
staff and the Zone Fire Crew is stationed at Wichita Mountains NWR.  
During prescribed fire activity, local regular and volunteer fire 
departments are invited to, and assist, with both starting and containing 
fire. 
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Strategy 1:  Incorporate a Fire Management Plan that implements a long-
term prescribed fire program to remove invader species from specifically 
targeted areas and reduce native vegetation litter while restoring and 
enhancing native grassland species.  


  
Objective 3:  Within 2 years of the plan’s approval, incorporates a 2-year high 
intensity short duration grazing system to promote habitat diversity and prairie 
restoration efforts. 


 
Rationale 
Grazing assists in the stimulation of habitat diversity, removes plant litter 
from the previous year, and mimic historical grazing by bison.  In some 
cases, the Refuge participates in the scientific research of different types 
of grazing practices and/or the effects of grazing on wildlife.  Limited and 
controlled grazing as a management tool can be used to reestablish natural 
grassland communities with minimal short-term adverse affects to wildlife 
and habitats.  Cattle grazing provides the hoof cultivation similar to native 
ungulates (bison, antelope, and elk) resulting in aeration of soils and 
reseeding of native plants.  Grazing, however, needs to be monitored and 
controlled to ensure light grazing to maintain grassland habitat for the 
benefit of breeding bird species such as the grasshopper sparrow and 
species that utilize grasslands during migration such as the Sprague’s 
pipit.  Due to the nature of scientific grazing, livestock owners must be 
familiar with, and willing to accept certain restrictions, such as the 
immediate and unscheduled movement, or removal, of livestock from 
grasslands.   


 
Strategy 1:  Revise and update the refuge’s Grazing Management 
Plan so as to allow grazing (on a 2 plus year rotation) for removal 
of excess plant litter, aerate the soil, promote seed development 
and increase biodiversity of plants and retard vegetative invasion 
of woody species.   


 
Strategy 2:  Establish an annual bidding process for the leasing of 
refuge lands for the purposes of placing grazing animals to achieve 
habitat and wildlife objectives.  In the case of grazing for research 
or experimental purposes, refuge neighbors may be utilized 
bypassing the bidding process due to the difficult requirements to 
move cattle rapidly from unit to unit and sudden limits imposed on 
animal units. 


 
Strategy 3:  Monitor habitat to ensure that grazing lands are 
meeting habitat and wildlife objectives.   If grazing strategies are 
not meeting habitat and wildlife objectives, cancel the contract and 
a pro-rated sum of money is returned to the leasee.  The same 
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return of pro-rated funds would occur should habitat conditions 
such as drought and water shortage occur resulting in the removal 
of cattle.  The leasee is responsible for maintaining all fences and 
assuring that cattle remain where they are assigned and do not 
egress into nearby units or neighboring private lands and are 
meeting all habitat and wildlife objectives. 


 
Objective 4:  Within 2 years of the approval of this plan, contribute to improved 
water quality of the watershed by reducing the amount of degradation and 
contamination (i.e. fecal coli) by 20 percent.   


 
Rationale 
Fecal coli has been a problem throughout the entire watershed from flood 
events originating in Hereford, Texas, upstream from the refuge.  Fecal 
coli forms are incredibly harmful to humans.  Reducing fecal coli forms 
throughout the watershed will benefit downstream populated areas. The 
current Hazardous Dam Standard Operating Procedures and Emergency 
Action Plan impose a requirement to keep the dam flood gate open one 
inch.  This allows the highly contaminated water to traverse through the 
City of Canyon and other downstream areas.   Changes must be made to 
the Standard Operating Procedure and Emergency Action Plan to allow 
the refuge to retain water to provide wildlife habitat.  Should water levels 
behind the dam reach dangerous gage height, the gate can then be opened. 


 
Strategy 1:  Continue to work with EPA to monitor inputs from 
potential upstream contaminant sources. 
 
Strategy 2:  Continue to use farming on the dry lakebed as a tool to 
reduce nitrogen and phosphate loads from deposition of upstream 
fecal coli forms contaminants.  
 
 Strategy 3:  Retain water during flood events by keeping the flood 
gate at Umbarger Dam closed.   
 
Strategy 4: Install biofilters and necessary groundwater pump 
infrastructure in order to remove coli forms from surface and 
groundwater flowing from adjacent and nearby cattle operations.     
 


Objective 5:  Within 5 years of the approval of this plan, update the existing 
Preliminary Project Proposal (PPP) by adding a Land Protection Plan (LPP) to 
add approximately 20,000 acres to acquisition and conservation easement efforts 
to the refuge.  


 
Rationale 
Human encroachment on critical refuge habitat increases corridor 
interruption and habitat fragmentation.  A Land Protection Plan is 
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necessary to assist the Refuge in identifying, maintaining and protecting 
habitat that is utilized by native flora. 


 
Strategy 1:  Develop a LPP and expand refuge acquisition 
boundary to include fee-titles and conservation easements.  A new 
LPP will incorporate all National Environmental Policy Act 
requirements including all public comment periods.   
 
Strategy 2:  Develop an updated PPP increasing and redefining 
refuge acquisition boundary by 20,000 acres to include fee-titles 
and conservation easements. An updated PPP will incorporate all 
National Environmental Policy Act requirements including all 
public comment periods.   
 


Objective 6:  Within one year of the approval of this CCP, monitor and treat 
approximately 150 acres annually of grasslands and associated prairie habitat for 
encroachment of exotic vegetative species to achieve a 90 percent kill rate with 
herbicides approved for use by the Service.  


 
Rationale 
Several invasive plant species are well established in the area; however, it 
is estimated that only two percent of the refuge has been encroached upon.  
Invasive plant species pose a biological threat to the refuge as they reduce 
the quality and potential of the native grassland and riparian communities.  
Invasive species displace native plant and wildlife species which results in 
a reduction of natural diversity and wildlife habitat values. Further, 
invasive species have the potential to out-compete native species by 
dominating light, water, and nutrient resources.  Once established, 
removal of invasive plants is expensive and labor-intensive. 
Unfortunately, their characteristic abilities to establish easily, reproduce 
prolifically, and disperse readily make eradication difficult.  Many of these 
plants cause measurable economic impacts, particularly in agricultural 
fields.  Preventing new invasions is extremely important for maintaining 
biodiversity and native plant populations.    


 
This objective is critical to restore and maintain habitat useful to migratory 
birds, other species and general ecosystem health.  The development and 
implementation of an integrated pest management strategy is the initial 
phase of the process of eradicating pest flora species or at least decreasing 
crop damage. Other strategies for reducing pest damage involve 
experimentation with various crop planting regimes.  The control of 
existing affected areas requires extensive partnerships with the adjacent 
landowners, state, and local governments.  The species of greatest concern 
on the refuge are musk thistle, salt cedar, Russian olive, Siberian elm, and 
kochia. To a lesser degree, the refuge also contains field bind weed, 
Johnson grass and Canadian thistle.  The refuge currently uses mechanical 
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and chemical methods to control and/or attempt to eradicate these invasive 
plant species. 


 
Strategy 1: Develop an Integrated Pest Management Plan. 
 
Strategy 2: Identify and map all known invasive species problem 
areas. 


 
Strategy 3:  Remove non-native brush and woodlands in areas can 
potentially be restored to native grasslands. 


 
Strategy 4:  Develop GIS maps of current infestations and monitor 
changes in occurrence of all problem species; if encroachment 
increases, adjust management accordingly. 


 
Strategy 5:  Continue to make control of musk thistle and Salt 
Cedar a top priority, while infestations are still relatively small. 


  
Strategy 6:  Pursue funding to reduce, contain, and control salt 
cedar, Russian thistle, and Johnson grass, as well as any other 
known invasive species problem areas. 


 
Strategy 7:  Use adaptive management techniques to monitor 
ongoing treatments and potential new infestations, so management 
can be adjusted as necessary and new problems can be addressed 
while they are still small. 


 
Strategy 8:  Monitor effects of salt cedar removal on resident 
wildlife, such as, white-tailed deer, mule deer, mourning dove, and 
other nesting species. 


 
 


Objective 7:  Upon the approval of this plan, implement invasive fauna control 
policies which would eliminate the encroachment of invasive fauna species on the 
refuge. 


 
Rationale 
Invasive fauna has traditionally out-competes the native fauna species that 
is present on the Refuge.  Controlling invasive fauna is critical for the 
Refuge to protect native species throughout the area.  Feral hog 
populations can be devastating to the habitats of the refuge.   Feral hogs 
are known to carry diseases such as pseudorabies, swine brucellosis, 
tuberculosis, bubonic plague, tularemia, hog colera, foot and mouth 
disease, anthrax, as well as internal and external parasites.  These diseases 
and parasites can be transmitted to native wildlife species thereby causing 
a disruption in their natural processes.  Currently, there is no population of 







Chapter 4. Refuge Management Direction: Goals, Objectives, and Strategies 


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment 4-8 


feral hogs on the refuge.  There has been an increase in feral hogs in the 
Texas Panhandle.  The purpose of this step down plan would be to prevent 
a population of feral hogs from inhabiting the Refuge. 
 


 
Strategy1:  Implement immediate removal activities when invasive 
fauna species are identified. 
 
Strategy 2:  Develop feral hog hunting and trapping programs on 
the refuge if the need arises. 


 
Strategy 3:  Deprive feral hog populations of sanctuary areas on 
the refuge by initiating hunting and trapping programs. 


 
Strategy 4:  Partner with adjacent landowners to expand feral hog 
management to areas outside of the refuge boundary.  


 
4.2.		Wildlife	Goal	
Implement new wildlife management programs to promote ecological integrity and 
wildlife diversity. 


 
Photo 4-2 Mule Deer Buck at Dawn.  USFWS  


Objective 1:  Enhance the quality and quantity of refuge wetlands with the 
addition of 120 acres of moist soil units in order to provide supplementary 
migrating and wintering habitat for an additional  3,000 geese, 15,000 ducks, as 
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well as shorebirds, wading birds, other migratory bird and resident wildlife; 
restore and enhance wetlands, springs, and other water sources.   


 
Rationale 
The primary purpose of refuge establishment was to provide quality 
habitat to maintain the health and condition of the birds wintering in the 
refuge.  Since the lake has dried, the refuge has lost some key resting and 
feeding areas for waterfowl, shorebirds and wading birds.  By providing 
additional moist soil units on the refuge, we are taking management 
actions to try and provide additional habitat that is limiting throughout this 
entire stretch of the central flyway.   
 
Currently there are as many as 30,000 ducks and large amounts of 
shorebirds, wading birds, and other migratory birds utilizing the refuge for 
migrating and wintering habitat.  This benefits migratory waterfowl in the 
Central Flyway by continuing to maintain and restore habitats for the 
waterfowl species that have historically used the refuge as a stopping or 
nesting point.  Management of the moist soil units sustain limited amounts 
of waterfowl habitat lost when Buffalo Lake dried.  As managed, the moist 
soil units further the ecosystem goal of increasing waterfowl habitats in 
the Playa Lake Region and the High Plains Conservation Area.  They 
provide food and water for waterfowl, other migratory birds and resident 
wildlife  


 
Strategy 1:  Provide 40 additional acres of wetland habitat on the 
refuge to increase habitat for waterfowl and other migratory birds 
by the year 2015.  Incorporate vegetation monitoring as it relates to 
moist-soil seed production, calculation of carrying capacity, and 
other management actions. 


 
Strategy 2:  Construct a 40 acre moist soil management unit below 
Stewart Marsh Dike to increase habitat for waterfowl and other 
migratory birds by constructing a well that utilizes the Santa Rosa 
Aquifer.   


 
Strategy 3:  Design and build a water delivery and control system 
consisting of dikes, water control structures, and related pipe to 
deliver water to five eight acre sites providing 40 acres of 
additional moist soil habitat.   


 
Strategy 4:  Manage and maintain facilities, dikes, pumps, and 
wells on the existing 40 acre moist soil unit and planned additional 
40 acre unit below Stewart Marsh. Provide fuel to well pump 
providing water for water level manipulation in each unit.  


 
Strategy 5:  By the year 2020, construct two additional 40 acre 
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units with associated pumps, dikes and delivery systems in the 
Buffalo Lake bed to increase moist soil unit acreage by 80 acres 


 
Strategy 6:  Continue to incorporate data, update methodologies, 
and adjust population objectives for waterfowl in the Refuge 
Inventory and Monitoring Plan as appropriate. 


 
Strategy 7:  Continue to maintain breeding and brood-rearing 
habitats for ducks (northern pintail, gadwall, mallard, green-
winged teal, blue-winged teal, cinnamon teal, canvasback, redhead, 
ruddy duck, american widgeon, northern shoveler, ring-necked 
duck, lesser scaup, common goldeneye, bufflehead, common 
merganser, and hooded merganser) and geese.  Maintain 120 acres 
of breeding and brood rearing habitat per year. 


 
Strategy 8:  Continue to provide food, habitat, and feeding areas 
for migrating waterfowl through creation and management of 140 
acres of moist soil units 


 
Strategy 9:  Incorporate the goals of the North American 
Waterfowl Management Plan, Central Flyway, High Plains 
Conservation Area and the Playa Lakes Joint Venture and regional 
plans focusing on species such as mallard, pintail, and gadwall. 


 
Strategy 10:  Clean out six 20' x 40' wildlife watering ponds in the 
dry lake bed with the excavator, reduce slope to aid moist soil 
vegetative growth for increased wildlife use.   


 
Strategy 11:  Improve wetland protection efforts through 
acquisition of water rights. 


 
Strategy 12:  Purchase moist soil management and quick mapping 
computer software to aid the management activities on moist soil 
units currently in operation and future units planned.   


 
4.3.			Climate	Change	Goals	
Goal 1: Adaptive Response in Habitat.   
 


Objective 1:  Within 5 years of the plan’s approval, complete a refuge-wide 
survey of the refuges habitat resources using various scientific methods, including 
historical imagery and tabular data, existing maps and records, contemporary 
ortho-rectifed imagery, ground truthing, and on-screen digitizing; develop and 
establish a decision-based research and monitoring program. 
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Rationale 
A refuge-wide survey of the Refuge provides the most up to date and 
scientific information from which the staff can base decisions on the 
implementation of the best management action for the Refuge. 


 
Strategy 1:  Initiate refuge-wide inventories for vegetation (floor to 
canopy), soils and geology (biotic resources) 


 
Strategy 2:  Inventory all infrastructure, buildings, roads, water 
bodies, campsites, piers, feeders, hunting improvements (blinds, 
stands, etc), trails, infrastructure, etc. (a-biotic resources). 


 
Goal 2:  Adaptive Responses on Wildlife  
 


Objective 2:  Within 5 years of the plan’s approval, complete a refuge-wide 
survey of wildlife resources.   


 
Rationale 
A refuge-wide survey would provide the most up to date and scientific 
information to base decisions on the implementation of the best 
management action for the Refuge. 


 
Strategy 1:  Insure bird point monitoring surveys will meet Service 
standards, continuation of aerial waterfowl surveys and the 
collection of biological data from harvested fauna (biotic 
resources).   


 
Strategy 2:  Collect biological data from all wildlife taken during 
hunting activities and invasive species control management would 
provide critical baseline data for wildlife management programs on 
the refuge (biotic resources).   


 
Strategy 3:  Initiate inventories for mammals, birds, reptiles and 
amphibians, fish, and invertebrates (biotic resources).    


 
Goal 3:  Establish a refuge-wide baseline inventory of all biotic and abiotic resources 
within existing refuge boundary. 
 


Objective 3: One year from the respective completion of biotic and a-biotic 
inventories, combine results into a comprehensive baseline inventory; the data 
collected will be used to monitor changes for the purpose of enforcing negative 
easement covenants, wildlife and habitat monitoring programs, habitat 
management and climate change. 
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Rationale 
The completion of biotic and a-biotic inventories will allow the Refuge 
follow to identify and implement the best management techniques which 
benefits wildlife. 


 
Strategy 1:  Combine habitat and wildlife inventory data (biotic) 
with that of man-made infrastructure (a-biotic). 


 
4.4.		Visitor	Services	Opportunities	Goal	
To provide the public with opportunities for quality wildlife-dependent recreation and 
access that will lead to a greater understanding and enjoyment of fish, wildlife, and their 
habitats on the refuge and throughout the National Wildlife Refuge System. 
 


 
Photo 4-3 Refuge Photo Blind USFWS 


Objective 1:  Hunting 
Over the life of the Plan, the refuge will continue to work through partnerships 
and TPWD to initiate hunting on the refuge to control invasive fauna species and 
to maintain carrying capacity of big game species. 
  


Rationale 
The refuge works to foster public understanding and appreciation of the natural 
world through wildlife-oriented recreation.  This includes hunting.  Hunters have 
supported the conservation of our nation’s wildlife resources, including the 
refuge, through the purchase of the Federal Duck Stamp.  Currently the refuge 
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does not provide any hunting opportunities but would like to initiate a hunting 
program to help control nuisance fauna and maintain carrying capacity of native 
big game species.  Hunting would be initiated if determined to be appropriate and 
compatible with Refuge purposes and would require initiating a hunting package 
and associated NEPA and associated environmental impact evaluation, to 
determine if the use is compatible and consistent with refuge purpose.  Although 
Texas has one of the largest hunting populations; estimated at 16 percent in 
2001(TPWD, 2001); similar to national trends, it is declining. Comparing 1991 to 
2006 estimates, the number of all hunters declined by 11 percent nationwide 
(USFWS, 2006).  
 
Adding hunting on the refuge will provide additional wildlife-dependent 
recreational opportunities.  Current data, by way of refuge browse surveys, 
anecdotal information, and personal observation, indicate that deer are remaining 
stable or increasing.  While similar opportunities exist nearby on private lands, 
these new hunting oppurtunities would provide additional quality recreational 
opportunities for users who do not have access to private land (approximately 97 
percent of land in Texas is privately owned).  By conducting hunts on the refuge, 
we are encouraging family oriented outdoor recreation while supporting the 
tradition of hunting. 


 
Strategy 1:  Within five years of the signing of this Plan, develop a Visitor 
Services Plan that evaluates existing public use facilities, identifies 
additional facilities needed to provide high-quality compatible wildlife-
dependent recreation, and identify sources of funding for development and 
maintenance of facilities. 
 
Strategy 2:  In cooperation with Texas Parks and Wildlife Department 
(TPWD), provide additional hunting opportunities that foster an 
appreciation of refuge resources and are appropriate and compatible. 
 
Strategy 3: Partner with TPWD and Texas Youth Hunting Program, to 
offer opportunities for youth deer and feral hog hunting. 


Strategy 4: Encourage hunting participation of under-represented 
segments of the public such as disadvantaged youth, persons with 
disabilities, and women, through various outreach. 


 
Objective 2:   Fishing  
Over the life of the Plan, provide a compatible, safe, accessible, and quality 
recreational fishing experience while minimizing conflicts with other non-fishing 
visitors. 


 
Rationale 


Fishing is a traditional use of the area’s lakes that adjoin the refuge.  TPWD 
(2001) estimated 38 percent of Texans participate in fishing as a recreational 
activity.  Historically, fishing took place on the refuge but since the 1960’s human 
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consumption of fish was banned in the area due to high nitrate and fecal coliform 
rates.  Additionally, the drop in the water table and the subsequent drying of 
Buffalo Lake, no fishery habitat is available on the refuge.  Fishing provides 
opportunities to connect many people, particularly children, with nature.  By 
providing safe and accessible fishing opportunities to the public, the refuge will 
continue to meet public needs while protecting resources. 


 


 
Photo 4-4 Fishing at Buffalo Lake NWR.  USFWS 


Strategy 1: Within five years of the signing of this Plan, develop a 
Visitor Services Plan that evaluates existing public use facilities, 
identifies additional facilities needed to provide high-quality 
compatible wildlife-dependent recreation, and identify sources of 
funding for development and maintenance of facilities 
 
Strategy 1:  Develop a Refuge Fishing Plan. 
 
Strategy 2:  Construct a 6+ acre public fishing pond.   
 
Strategy 3: Encourage fishing participation by under-represented 
segments of the public such as disadvantaged youth, persons with 
disabilities, and women, through outreach to various organizations. 
 
Strategy 4: Within three years, provide at least one educational 
fishing event for local youth with an emphasis on disadvantaged 
and minorities. 
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Strategy 5: Throughout the life of this Plan, promote angler 
compliance with federal and state regulations and encourage good 
sportsmanship, conservation practices, and understanding of the 
Refuge and its purposes through law enforcement visibility and 
effective wording within informational brochures with high quality 
maps, signs, and on the Refuge Web site.  
 
Strategy 6: Conduct all fishing activities in accordance with State 
of Texas regulations. 


Objective 3:   Wildlife Observation Opportunities    
Over the term of this Plan, provide visitors with quality wildlife observation opportunities 
by maintaining existing viewing areas and infrastructure while expanding opportunities at 
new Moist Soil Units.  


 
Rationale 
Most visitors come to the Refuge to view wildlife and enjoy nature. The 
refuge has received requests to expand wildlife-viewing opportunities. The 
refuge will balance wildlife observation opportunities with the 
conservation and protection of habitats and species. This ensures that the 
conservation of lands is meeting the purpose for which the refuge was 
established.  


 
Strategy 1:  Within five years of the signing of this Plan, develop a 
Visitor Services Plan that evaluates existing public use facilities, 
identifies additional facilities needed to provide high-quality 
compatible wildlife-dependent recreation, and identify sources of 
funding for development and maintenance of facilities. 
 
Strategy 2:  Construct six additional blinds near moist soil units to 
provide additional opportunities for wildlife observation.  
 
Strategy 3:  Maintain all viewing areas on the refuge including the 
auto tour route, observation decks, viewing blinds and scenic 
overlooks. 
 
Strategy 4:  Continue to evaluate existing facilities for accessibility 
requirements every three years and make necessary improvements 
to these facilities as resources allow. 
 


Objective 4:  Wildlife Photography  
The Refuge will provide safe and high quality opportunities by maintaining 
existing photo blinds and viewing areas and develop new opportunities where 
appropriate to achieve a 10 percent annual increase in wildlife photography 
participants throughout the Refuge. 
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Photo 4-5 Refuge Lizard. USFWS 


Rationale 
The refuge is a destination for both professional and novice wildlife 
photographers.  Wildlife photography is a means of exploring and sharing 
the natural resources within the refuge promoting both wildlife and 
wildlife dependent recreational opportunities.  A variety of opportunities 
exist for wildlife photography  on the refuge through the use of hiking 
trails and the auto tour route, observation decks, viewing blinds and scenic 
overlooks.  Recreational wildlife photography programs will promote an 
understanding and appreciation of natural resources and their management 
on all lands and waters in the Refuge System (General Guidelines for 
Wildlife Dependent Recreation 605 FW1). 


 
Strategy 1:  Within five years of the signing of this Plan, develop a 
Visitor Services Plan that evaluates existing public use facilities, 
identifies additional facilities needed to provide high-quality 
compatible wildlife-dependent recreation, and identify sources of 
funding for development and maintenance of facilities. 


Strategy 2:  Construct six additional blinds near moist soil units to 
provide additional opportunities for wildlife observation.  
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Objective 5:  Interpretation  
Over the life of the Plan, the refuge will increase the effectiveness of all 
interpretive activities by 25 percent above current levels.  
 


Rationale 
A more informed public historically increases public participation and use 
of the Refuge.  Many visitors do not realize the distinction between a 
national wildlife refuge and a park or federal or state agency lands 
managed for different purposes. Increased efforts are needed to help 
people better understand the role of national wildlife refuges, the Service 
mission, and to have a heightened awareness of conservation and 
stewardship concepts.  


 
Strategy 1:  Within five years of the signing of this CCP, develop a 
Visitor Services Plan that evaluates existing public use facilities, 
identifies additional facilities needed to provide high-quality 
compatible wildlife-dependent recreation, and identify sources of 
funding for development and maintenance of facilities. 


Strategy 2:  Develop and construct interpretive panels throughout 
the refuge.  
 
Strategy 3:  Develop a Refuge Outreach Plan which promotes the 
refuge to the public through various media outlets.  This promotion 
should include a process for the advertisement of refuge operating 
hours, new facilities, and special events.  
 
Strategy 4:  Update/maintain the refuge website with current 
events and changes to the refuge.  


 
Objective 6:  Environmental Education  
 


Rationale 
A more informed public historically increases public participation and use 
of the Refuge. Environmental education is a critical first step in providing 
visitors with an awareness of the refuge and the Refuge System and will 
ultimately translate into support for the refuge and the Refuge System 
mission. Environmental education provides a way for people to connect 
with nature through a “hands on” approach, and provides educational 
experiences not easily gained in a classroom. Environmental education 
programs can promote understanding and appreciation of natural and 
cultural resources and their management on all lands and waters in the 
Refuge System. 
 


Strategy 1:  Within five years of the signing of this Plan, develop a 
Visitor Services Plan that evaluates existing public use facilities, 
identifies additional facilities needed to provide high-quality 







Chapter 4. Refuge Management Direction: Goals, Objectives, and Strategies 


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment 4-18 


compatible wildlife-dependent recreation, and identify sources of 
funding for development and maintenance of facilities. 


Strategy 2:  Promote additional opportunities for environmental 
education for local schools and programs in the environmental 
education area of the refuge.  
 
Strategy 3:  Teach awareness, understanding, and appreciation of 
our natural and cultural resources and conservation history.   


Strategy 4:  Allow program participants to demonstrate learning 
through refuge-specific stewardship tasks and projects that they 
can carry over into their everyday lives.   
 
Strategy 5:  Throughout the life of this Plan, offer hands-on 
environmental education programs both on- and off-site, such as 
field trips, special educational events, and special-interest group 
programs.  
 
Strategy 6:  Sponsor education opportunities for surrounding 
schools and organizations to a minimum of one per year and a 
maximum of one per month in order to meet demand. 
 


Objective 7:  Outreach 
 


Rationale 
Create an outreach plan that lays out a strategy for promoting the Refuge 
and wildlife dependent recreational opportunities via additional media 
types and outreach specific talks to local community groups. 


 
Strategy 1:  Maintain refuge hours of 8:00 am to 6:00 pm from 
October 1 through March 31 and from 8:00 am to 8:00 pm from 
April 1 through September 31.  Headquarter hours are 8:00 am to 
4:30 pm, Monday through Friday.  Exceptions are made and the 
refuge may be closed due to safety concerns (snow/ice, flooding 
prescribed fire, animal collection, etc).   


 
Strategy 2:  Expand the refuge staff through hiring of a refuge 
public use specialist and student hires to increase customer service. 
 
Strategy 3:  Develop additional viewing blinds and benches to 
increase wildlife viewing opportunities. 
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Objective 8:  Partnerships 
 
 Rationale 


Enhancing and developing the volunteer opportunities on the refuge will 
ensure that 1) individuals who want to give back to their communities, 2) 
parents who want to be good stewards of the land and set examples for 
their children, 3) retired people willing to share their wealth of knowledge, 
4) concerned citizens of all ages who want to learn more about 
conservation, and 5) passionate people who enjoy the outdoors and want 
to spread the word about America's greatest natural treasures all have an 
opportunity to contribute to the refuge and to those who visit it. 
 
Strategy 1:  Within two years of the signing of this Plan, develop and 
revise the “Volunteer Manual” to ensure consistency in our message to the 
public to include the Service mission, Refuge System mission, Refuge 
purpose, and difference between state and federal areas. 
 
Strategy 2:  Continue to partner with local schools, state and federal 
agencies, and local organizations to promote the refuge and conservation 
of habitat throughout the High Plains Conservation Area. 
 


4.5.		Facilities	Goal	
Ensure that the refuge provides safe and quality facilities to all visitor and employees. 
 


Objective 1:  Within 2 year of this plans approval, develop and approve plans for 
repair and/or replacement of refuge facilities. 
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Photo 4-6 Refuge Photo Blind.  USFWS 


Rationale 
Quality public use facilities enhance visitor experiences and encourage 
visitor’s to return to the refuges, building a connection between the visitor 
and nature.  Improving facilities will provide additional opportunities for 
quality public outreach and education.  A combination administrative-
laboratory facility will allow refuge staff to maximize efficiency and 
ability to monitor the refuge.  Additionally, the ability to conduct valuable 
research is increased by improving the condition of the headquarters, and 
developing a visitor’s center and biological lab. 


Strategy 1:  Develop and approve a site plan for a new integrated 
administrative complex within the existing administrative 
boundary which include a visitor center, biological lab and 
maintenance and storage facilities. 


Strategy 2:  As needed, replace and/or rehabilitate existing 
restroom facilities. 


Strategy 3:  Protect refuge facilities from vandalism by 
establishing a permanent, full-time law enforcement officer on the 
refuge. 
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Strategy 4:  Ensure that the dam and related water control 
structures are maintained so as to effectively retain floodwaters, 
allowing fecal coli forms to fall out of suspension. 


Strategy 5:  Replace existing shop with larger facility with more 
equipment bays for repair/maintenance of heavy equipment 
purposes; this would include larger bays, heavy duty crane and 
other necessary elements. 


Strategy 6:  Maintain refuge roadways with grading activities on 
an as-needed basis. 


Strategy 7:  Rehabilitate refuge entry road to consist of two paved 
lane widths with adequate shoulders to common Texas Department 
of Transportation standards. 


Strategy 8:  Maintain existing windmills, providing a water source 
for grazing activities and wildlife; add additional windmills, to 
further supplement existing water pumping activities. 
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Chapter 5: Plan Implementation and Monitoring 
The CCP will serve as the primary management reference document for refuge planning, 
operations, and management for the next 15 years or until it is formally revised or amended 
within that period. 


The effectiveness of any management plan is dependent on a multitude of factors that change 
over time. This chapter describes a number of these factors in further detail, including the 
funding, staff, projects, compliance requirements, partnerships, monitoring, and additional 
planning associated with CCP implementation. Adaptive management will also be necessary to 
meet new, unforeseen challenges, and to take advantage of new opportunities. 


As noted in the inside cover of this document, this plan does not constitute a commitment for 
additional staffing or increases in operational and maintenance resources. These decisions are at 
the discretion of Congress in overall appropriations, and in budget allocation decisions made at 
the national and regional levels of the Service. 


5.1.   Personnel and Budget Needs 
Table 5-1 and 5-2 show the existing and additional staff needed to implement the projects 
identified later in this chapter. 


5.1.1.   Personnel  


5.1.1.1.   Existing Personnel  
In fiscal year 2010, Buffalo Lake NWR had a staff consisting of 5 employees, including 4 
permanent full-time and 1 temporary full-time.  The Refuge also hires approximately 1 intern 
and 2 volunteers to conduct its work each year. 
 


Table 5-1. Existing Personnel 
Function / 
Program 


Title Series Grade Type 


e.g., 
Administration 


Refuge 
Manager 


0485 12 FT 
Permanent 


Biology Biologist 0486 7/9/11 FT 
Permanent 


Maintenance Mechanic 4749 8 PT 
Permanent 


Biology Interns (2) 0404 3/4 FT Seasonal 


Visitor Services Volunteers (2) NA NA PT Seasonal 


Administrative  Technician   FT 
Permanent 
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5.1.1.2.  Additional  Personnel Needs 
Table 5-2. identifies staff needed, beyond current levels, to fully implement the management 
direction presented in this plan.  The Outdoor recreation Planner and Law Enforcement Officer 
could be shared between Buffalo Lake NWR and nearby Muleshoe NWR. 
 


Table 5-2. Additional Personnel Needs Beyond Current Levels 


Function / 
Program 


Title Series Grade Type 


Outdoor 
Recreation 
Planner  


Outdoor 
Recreation 


Planner 


0023 7/9/11 FT 
Permanent 


 Law 
Enforcement 


Officer 1801 5/7/9 FT 
Permanent 


Assistant 
Refuge Manager 


Assistant 
Refuge 


Manager 


0485 7/9/11 FT 
Permanent 


5.1.2.   Budget 


5.1.2.1.   Existing Budget 
The Refuge’s base operational budget in fiscal year 2010 was $462,918. Additional funds 
necessary to operate refuge programs were received for annual maintenance $55000, fire 
operations.  Table 5-3 reflects the funds needed to maintain current programs in the short-term.  
Long-term adjustments to the base operational budget reflect not only short-term adjustments, 
but also implementation of projects currently identified in the Refuge Operational Needs System 
(RONS) and Service Asset Maintenance Management (SAMMS) databases. 


 
Table 5-3. Existing Budget  


Source Short-Term Needs (1-3 Long-Term Needs (3-15 
years) years) 


Refuge Base Operational $269,807 $720,000 
Budget 


Annual Maintenance $126,468 $5,883,492 


Fire Operations All fire operation funds Same as short term 
are through Wichita 
Mountains National 


Wildlife Refuge.  
Overtime and hours the 
Refuge staff spent on 


fires were funded 
through the Refuge base 
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Source Short-Term Needs (1-3 
years) 


Long-Term Needs (3-15 
years) 


operational fund. 


Visitors Services $66,643 $333,215 


Total Budget $462,918 $6,936,707 


 
Refuge Operational Needs System 
The Refuge Operational Needs System (RONS) is the mechanism that the refuge uses to justify
needed funds and personnel for new programs and projects necessary to meet legal mandates, 
refuge plans, and departmental and Service directives. This database is used by all refuges to 
compete for dollars needed to adequately fund programs.  The needs currently listed in the 
Refuge’s RONS database date back to 2008. There are 4 projects totaling $262,072 and 2 staff 
positions. Additional RONS projects will be submitted for funding in order to achieve the 
management direction identified in this plan. 
 
Service Asset Maintenance Management System  
The Service Asset Maintenance Management System (SAMMS) is a database the Refuge uses t
document and justify significant maintenance projects and equipment replacement. The refuge’
SAMMS project list currently has 37 projects identified for a total of $5,883,492. Additional 
SAMMS projects will be submitted for funding in order to achieve the management direction 
identified in this plan. 


5.1.2.2.  Additional Budget Needs 
Table 5-4 identifies budget needs, beyond current levels, to fully implement the management 
direction presented in this plan. 
 


 


o 
s 


 
Table 5-4. Additional Budget Needs Beyond Current Levels 


Source Additional Budget Needs 


Refuge Base Operational 
Budget 


- 


Salary $150,000 


Moist Soil Management $25,000 


Fire Operations $10,000 


Total Additional Budget 
Needed 


$185,000 


If the refuge could fund fire operations, then the prescribed fire program would increase on the 
refuge especially in areas where prescribed burning is the only management tool that is available 
to achieve habitat and wildlife objectives.   
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5.2 Appropriate Refuge Uses and Compatibility 


5.2.1 Appropriate Refuge Uses 
As described in Chapter 1, all uses of a national wildlife refuge over which the Service has 
jurisdiction must be evaluated under the Appropriate Refuge Uses policy (603 FW 1).  
 
If an existing use is not appropriate, the refuge manager will eliminate or modify the use as 
expeditiously as practicable.  If a new use is not appropriate, the refuge manager will deny the 
use without determining compatibility.  If a use is determined to be an appropriate refuge use, the 
refuge manager will then determine if the use is compatible (see Compatibility Policy in next 
section).  Although a use may be both appropriate and compatible, the refuge manager retains the 
authority to not allow the use or modify the use. Uses that have been administratively determined 
to be appropriate are the six wildlife-dependent recreational uses (hunting, fishing, wildlife 
observation and photography, environmental education, and interpretation) and take of fish and 
wildlife under State regulations. 


5.2.2 Compatibility Determinations 
Compatibility determinations (CD’s) are not required for refuge management activities (e.g., 
conducting bird surveys) except economic activities (e.g., haying). Economic uses of a natural 
resource must contribute to achieving refuge purposes and the Refuge System mission. They are 
also not required where statute directs mandatory approval of the activity, as in the case of 
facilities for national defense. If a use is found to be incompatible, the Refuge will follow normal 
administrative procedures for stopping the action.  
 
CD’s for existing wildlife observation and photography, and environmental education and 
interpretation must be re-evaluated with the preparation or revision of a comprehensive 
conservation plan or at least every 15 years. Compatibility determinations for all other uses must 
be re-evaluated every 10 years or earlier if conditions change or significant new information 
relative to the use and its effects becomes available. Refuge managers must complete a written 
compatibility determination for each use, or collection of like-uses, that is signed by the manager 
and the Regional Refuge Chief. 
 
Compatibility Determinations for current Buffalo Lake NWR activities are found in Appendix D.   


5.3. Intra-Service Section 7 (Endangered Species Act Consultation) 
An Intra-Service Section 7 consultation was conducted for the implementation of CCP objectives 
and strategies with the Arlington Ecological Services Field Office (see Appendix G). 


5.4.  Step-Down Management Plans 
Implementation of this CCP will be accomplished, in part, through various step-down 
management plans.  Each step-down plan has its own program focus, identifying and directing 
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the implementation of strategies (i.e., actions, techniques, and tools) designed to achieve 
programmatic objectives outlined in the plan.  


5.4.1.   Current Step-Down Plans 
There is no current step down management plans for Buffalo Lake NWR. 


5.4.2.   Future Step-Down Plans 
The following list of step-down management plans that will be drafted to guide management of 
specific Refuge programs: 


5.4.2.1.   Habitat Management Step-Down Plans 
Grassland Habitat Management Plan  
With water availability becoming more and more difficult, the inevitable wildlife emphasis 
gradually turning from waterfowl in favor of grassland species necessitates the development of a 
Grassland Habitat Management Plan.  This step down plan should further refine the management 
tools related to grassland habitat.  The Grassland Habitat Management Plan will guide grassland 
inventory and assessment in regards to potential future conditions.  This step-down management 
plan supports achievement of Habitat Goal 1: Objective 1 as identified in Chapter 4: 
Management Direction. 
 
Fire Management Plan  
The Fire Management Plan (FMP) will address the prescribed fire activities on the refuge in 
order to mimic natural fire ecology in grassland habitats.  The FMP will discuss the reduction of 
vegetation litter and buildup, increase biodiversity of plants, and reduce woody invasion of 
plants, while replicating historical natural fire events.  This plan will also address wildfire 
response activities.  This step-down management plan supports achievement of Habitat Goal 1: 
Objective 2 as identified in Chapter 4: Management Direction. 
 
Grazing Management Plan  
The Grazing Management Plan will be designed to assist in the development of habitat diversity 
and prairie maintenance.  The scientific nature of grazing, which mimics historical grazing by 
bison and assists in the removal of plant litter from the previous year(s), dictates the necessity of 
this plan.  This step-down management plan supports achievement of Habitat Goal 1: Objective 
3 as identified in Chapter 4: Management Direction. 
 
Moist Soil Unit Management Plan  
Historically, Buffalo Lake has been a primary stopover point for countless migratory bird 
species.  The Moist Soil Unit Management Plan will ensure that Buffalo Lake will continue to 
play a major role in supplying migratory birds and resident wildlife with necessary wintering 
habitat.  This step down plan will ensure that existing moist soil units are expanded in order to 


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment 5-5 







Chapter 5. Plan Implementation and Monitoring 


meet the ecoregional goals of providing additional waterfowl habitat in the Texas Panhandle.  
This step-down management plan supports achievement of Habitat Goal 1: Objective 4 as 
identified in Chapter 4: Management Direction. 
 
Landscape Protection Plan 
A Landscape Protection Plan (LPP) would provide opportunities for the Service to acquire 
surrounding properties, from willing sellers, that promote strategic habitat conservation.  This 
step-down management plan supports achievement of Habitat Goal 1: Objective 6 as identified 
in Chapter 4: Management Direction. 
 
Integrated Pest Management Plan  
An Integrated Pest Management Plan on the refuge will ensure that invasive flora species are 
controlled and/or eradicated and prevent the introduction of new infestations through ongoing 
monitoring and control across the refuge.  Since approximately two percent of the refuge is 
impacted by invasive flora species, it is paramount that an adequate management plan is put into 
place to prevent large scale recruitment of invasive species.  This step-down management plan 
supports achievement of Habitat Goal 1: Objective 8 as identified in Chapter 5: Management 
Direction. 


5.4.2.2.   Wildlife Management Step-Down Plans  
Strategic Hog Eradication Plan 
Feral hog activity is present throughout the Texas Panhandle.  While no current population exists 
on the refuge, there is a feral hog presence throughout the surrounding region.  This Strategic 
Hog Eradication Plan will develop the methods of population control and establishing partners in 
order to restrict feral hog movements and expansion in the Texas Panhandle and limit the 
subsequent habitat and resource destruction.  This step-down management plan supports 
achievement of Wildlife Goal 1: Objective 1 as identified in Chapter 4: Management Direction. 
 
Strategic Nuisance Fauna Species Management Plan 
The Strategic Nuisance Fauna Species Management Plan will focus on wildlife species, such as 
prairie dog, deer and some birds that have the potential to exceed the carrying capacity of the 
refuge.  This plan will ensure that the refuge will be able to adequately respond to nuisance 
species as they expand into the refuge.  This step-down management plan supports achievement 
of Wildlife Goal 1: Objective 2 as identified in Chapter 4: Management Direction. 
 
Invasive Species Management Plan 
An Invasive Species Management Plan will direct the refuge staff in monitoring and removal of 
invasive fauna species throughout the refuge.  While it has long been a practice of the refuge to 
immediately remove invasive fauna species, this plan will insure that invasive species are not 
having detrimental effects on native habitat and wildlife.  This step-down management plan 
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supports achievement of Wildlife Goal 1: Objective 3 as identified in Chapter 5: Management 
Direction. 


5.4.2.3.   Visitor Services Step- Down Management Plans  
Visitor Services Plan 
A Visitor Services Plan will be used to guide visitor services on Buffalo Lake NWR.  It will 
document approved recreational activities on the refuge and identify the structure of the visitor 
services program.  Additionally, it will outline the improvements that the refuge anticipates will 
be necessary to ensure that visitors have a quality and memorable experience on the refuge. 
 
Refuge Hunt Plan 
A hunting program on the refuge would accomplish two things.  First, it will assist in 
maintaining various wildlife populations on the refuge beneath the carrying capacity of their 
habitat, thereby eliminating the possibility of over-using food and shelter resources.  Second, it 
allows the public to participate in wildlife-dependent recreation and become included in the 
active management of the refuge’s resources.  The refuge hunt plan will be designed so that both 
these tasks are adequately addressed.  This step-down management plan supports achievement of 
Wildlife Goal 1: Objective 2 and Visitor Services Goal 1: Objective 1 as identified in Chapter 5: 
Management Direction. 


5.4.2.4.   Facilities/Infrastructure Step-Down Management Plans  
Administrative Facilities Plan 
An Administrative Facilities Plan would help the refuge design, organize and facilitate the 
maintenance and development of needed refuge infrastructure.  This step-down management 
plan supports achievement of Facilities/Infrastructure Goal 1: Objective 1 as identified in 
Chapter 5: Management Direction. 


5.5.  Refuge Projects 
The following list of refuge projects have been identified as needed to fulfill the goals and 
objectives indentified in Chapter 4: Management Direction.  


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment 5-7 







Chapter 5. Plan Implementation and Monitoring 


5.5.1.    Existing Projects 
5.5.1.1    Habitat Management Project 
Moist Soil Unit Maintenance 
The refuge has identified a need to replace the old, corroding and debilitated infrastructure which 
provides the water supply for the refuge’s moist soil unites.  This project, while already in 
SAMMs but has not yet been funded, supports achievement of Habitat Goal 1: Objective 4 as 
identified in Chapter 4: Management Direction. 


5.5.1.2.   Facilities/Infrastructure Projects  
Windmill Maintenance 
Current SAMMs project for 2012, maintain windmills in operable condition 
This step-down management plan supports achievement of Facilities/Infrastructure Goal 1: 
Objective 1 as identified in Chapter 5: Management Direction. 
 
Water Well Maintenance 
Current SAMMs project (unfunded), maintain pumps and related infrastructure in operable 
condition.  This step-down management plan supports achievement of Facilities/Infrastructure 
Goal 1: Objective 1 as identified in Chapter 5: Management Direction. 
 
Refuge Fence Repair 
Current SAMMs project in 2014, replacement of refuge fences (refuge perimeter fencing) 
This step-down management plan supports achievement of Facilities/Infrastructure Goal 1: 
Objective 1 as identified in Chapter 5: Management Direction. 


5.5.2     Future Projects 


5.5.2.1    Habitat Management Projects 
Water In-flow Management and Dam Control 
With the long history of controversy since the inception of the dam with a variety of issues such 
as water rights, dam safety and design, water pollution and public use, the Refuge will be 
initiating a step down management plan to include National Environmental Policy Act standards 
and guidelines including an associated decision document (i.e. Finding of No Significant 
Impact). This process will include a public review period to determine the best suitable action for 
the dam in an attempt to benefit refuge resources with a realistic budget while maximizing 
longevity of the dam.  The Plan will focus on addressing public safety, recreation, habitat 
requirements and contaminant concerns.  


This project supports achievement of Habitat Goal 1: Objective 5 as identified in Chapter 4: 
Management Direction. 
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Vegetation Inventory 
This inventory will assist the refuge in establishing a baseline data on existing plant communities 
and attempt to track any long term trends related to climate change.  Because of the desire to 
participate in adaptive management and to document habitat changes, a thorough understanding 
of the current flora conditions of Buffalo Lake NWR is necessary.  Vegetation surveys and 
inventories will be conducted utilizing protocols developed by regional, zone, and refuge 
biologists to provide accurate and defendable information on refuge habitats. This would also 
develop and establish a decision-based research and monitoring program.  This project supports 
achievement of Climate Change Goal 1: Objectives 1 and 3 as identified in Chapter 4: 
Management Direction. 


5.5.2.2    Wildlife Management Projects 
Wildlife Survey 
Because of the desire to participate in adaptive management, a thorough understanding of the 
current fauna conditions of Buffalo Lake NWR is necessary.  Wildlife Surveys and inventories 
will be conducted utilizing survey protocols developed by regional, zone, and refuge biologists 
to provide accurate and defendable information on refuge habitats and wildlife populations.  
Results of these surveys will be the basis for management efforts to insure diversity of habitats 
and species to help achieve the goals of the High Plains Conservation Area. 
 
This project supports achievement of Climate Change Goal 1: Objectives 2 and 3 as identified in 
Chapter 4: Management Direction. 


5.5.2.3    Visitor Services Projects 
Sign Management   
This project would ensure that refuge signs are maintained and replaced to meet Service 
requirements while communicating pertinent information regarding the purpose of the refuge, 
how the refuge is managed and detailed regulations to refuge visitors.  Proper sign management 
will provide each refuge visitor with a quality visit providing information and education and 
understanding of the refuge purpose.  
 
Objective 1 as identified in Chapter 4: Management Direction. 
 
Refuge Outreach 
The refuge will provide more pertinent and important information to news papers, radio and 
television and other outlets to provide information to the public regarding important events and 
opportunities for the public.  The refuge website will be updated and maintained for accuracy to 
assist distant visitors in preparing for a visit.   
 
Visitor Services Goal 1: Objectives 2 and 3 as identified in Chapter 4: Management Direction. 
Interpretation and Education Program 
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The refuge will increase the number of interpretation and education days available to regional 
schools.   
 
Visitor Services Goal 1: Objective 4 as identified in Chapter 4: Management Direction. 
 
Wildlife Viewing Benches and Blinds 
The refuge will establish 6 additional viewing blinds and benches and promote the   accessibility 
of such activities and supports achievement of Visitor Services Goal 1: Objective 6 as identified 
in Chapter 4: Management Direction. 
 
Fishing Pond Development 
This project initiates the feasibility study for the proposed fishing pond as found in the proposed 
action of the Environmental Assessment and supports achievement of Visitor Services Goal 1: 
Objective 6 as well as Habitat Goal 1: Objectives 4 and 6 as identified in Chapter 4: 
Management Direction. 
 
Friends Group 
The refuge would like to initiate the formation of a friends group to assist with refuge 
maintenance and wildlife education projects.  Though no group or organization now exists for 
the exclusive benefit of the refuge there are some that could be courted to become a friends 
group.  Such organizations as the High Plains Master Naturalists and the Amarillo chapter of the 
Audubon Society could provide a source in interested individuals. 


5.5.2.4.   Facilities/Infrastructure Management Projects 
Restroom Facility Update 
This project represents the refuge’s desire to replace a restroom facility on the birding trail with a 
chemical vault toilet.  While the replacement of this facility will fall under the previously 
mentioned Facilities Management Plan, this project supports achievement of 
Facilities/Infrastructure Goal 1: Objective 1 as identified in Chapter 5: Management Direction. 


5.6.   Partnerships 
Because the refuge exists within a dynamic ecosystem and many of its resources are of national 
and international importance, members of the public, organizations, and other government 
agencies have interests in the refuge and the work the Service does. Successful implementation 
of many refuge programs requires active participation by wind energy providers, the State of 
Texas as well as neighboring landowners.  Partnerships are among the best ways for the refuge to 
accomplish its work and fulfill its mission, and it seeks opportunities with others to do that work.   
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Wind Energy Research 
The refuge has partnered with regional wind energy developers to conduct diurnal avian activity 
surveys and acoustic monitoring in order to track any changes in habitat and wildlife.  The 
results of this study will provide both the refuge and the wind energy developer the information 
needed to ensure that wind energy production produces as little impact as possible to wildlife and 
their habitat in and around the refuge.  This partnerships supports achievement of Habitat Goal 1, 
Objective 7 as identified in Chapter 4: Management Direction. 


5.7.   Monitoring and Evaluation 
Monitoring helps the Refuge track the progress of implementing the plan. The results of 
monitoring show how objectives are being achieved and measure progress towards 
accomplishing goals.  Proposed monitoring plans will be refined as various step-down 
management plans are drafted or revised.  
 
The refuge will conduct implementation status monitoring of the CCP in order to evaluate the 
efficiency and effectiveness of the Plan. The goals of Refuge monitoring are:   
 


• To evaluate, document, and report how well the CCP is applied,  


• Determine how well the Plan meets its stated goals, and, 


• Determine if the Plan’s purpose and direction remain appropriate. 
  


Table 5-5 displays proposed inventory and monitoring projects for fish, wildlife and their 
habitats, and monitoring indicators for public use. These proposed monitoring techniques will be 
refined as various step-down management plans are drafted or revised.  
 
Monitoring and evaluating CCP implementation is critical to the refuge’s management actions 
and its ability to continue to meet goals, objectives, and strategies.  Adaptive management allows 
the use of alternative solutions to meet desired conditions. It includes defining measurable 
objectives, monitoring, learning and making changes, and recognizing uncertainties of outcomes.  


5.8.  Plan Amendment and Revision 
Periodic review and change of this comprehensive conservation plan will be necessary. As 
knowledge of refuge resources, user groups, and use evolves, changes in management may be 
identified. Fish and wildlife populations, user groups, adjacent land users, and other management 
considerations change with time-often in unforeseen ways. Challenges also may be encountered 
in trying to implement some portions of the CCP. Plan revision is a necessary part of the 
adaptive management approach used by the Service. This means that objectives and strategies 
identified to reach goals can be adjusted.  
 
This CCP will be informally reviewed by refuge staff while preparing annual work plans. It may 
also be reviewed during routine inspections or programmatic evaluations. Results of the reviews 
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may indicate a need to modify the plan. The monitoring of objectives is an integral part of the 
CCP, and management activities may be modified if desired results are not achieved. If minor 
changes are required, the project leader will determine the level of public involvement and 
associated NEPA documentation. This CCP will be formally revised at least every 15 years. 
 


Table 5-5.  Monitoring and Evaluation 


 Effectiveness 
Measures 


Monitoring 
Techniques 


Reliability Time 
Factors 


Cost 
Factors* 


Personnel Link to 
Regional 


Monitoring 
Habitat 
Objectives 


              


Develop 
Land 
Management 
Programs to 
Improve 
Grassland 
Habitat 


Effective 
maintenance, 
enhancing or 
restoration of 
refuge 
grassland 
habitat 


NA NA  $$ Refuge 
Staff 


NA 


Update the 
Refuge Fire 
Management 
Plan 


Completion and 
approval of a 
Refuge Fire 
Management 
Plan 


NA NA Two years 
from the 
date of 
CCP 
approval 


$ Refuge 
Staff 


NA 


Update the 
Refuge 
Grazing 
Management 
Plan 


Completion of a 
new Grazing 
Management 
Plan 


NA NA Two years 
from the 
date of 
CCP 
approval 


$ Refuge 
Staff 


NA 


Enhance the 
Quality and 
Quantity of 
Refuge 
Wetlands 


Increase Moist 
Soil Units by at 
Least 120 Acres 


GIS 
Compilation 


NA By 2020 $$$ Refuge 
Staff 


NA 


Development 
of a Pest 
Management 
Plan 


Restricting  Visually, 
GIS 
Compilation 


NA One year 
from the 
date of 
CCP 
approval 


$$ Refuge 
Staff 


NA 


Reduce 
Downstream 
Water 
Degradation 
and 
Contaminati
on 


Completion of a 
refuge-wide 
survey of 
wildlife 
resources 


Water 
Quality 
Testing 


NA One year 
from the 
date of 
CCP 
approval 


$$$ Refuge 
Staff 


NA 


Update the 
Refuge 
Landscape 
Protection 
Plan 


Completion of 
the assessment 
for a Land 
Protection Plan 


NA NA One year 
from the 
date of 
CCP 
approval 


$ Refuge 
Staff 


NA 


Reduce 
Human 


Establish best 
management 


Visually, 
Public 


NA One year 
from the 


$ Refuge 
Staff 


NA 
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Table 5-5.  Monitoring and Evaluation 


 Effectiveness 
Measures 


Monitoring 
Techniques 


Reliability Time 
Factors 


Cost 
Factors* 


Personnel Link to 
Regional 


Monitoring 
Debris on 
the Refuge 


practices of 
trash and litter 
control 


Comment date of 
CCP 
approval 


Wildlife 
Objectives               
Hog 
Eradication 


Completion and 
approval of a 
strategic hog 
eradication 
program 


NA NA One year 
from the 
date of 
CCP 
approval 


$ Refuge 
Staff 


NA 


Nuisance 
Fauna 
Species 


Completion and 
approval of a 
strategic 
nuisance 
species 
management 
program 


NA NA One year 
from the 
date of 
CCP 
approval 


$ Refuge 
Staff 


NA 


Invasive 
Fauna 
Control 


Completion of a 
refuge-wide 
survey of 
wildlife 
resources 


NA NA Upon 
Approval 
of this CCP 


$ Refuge 
Staff 


NA 


Climate Change Objectives 


Refuge Habitat 
Surveys 


Complete habitat 
inventories to 
develop a 
comprehensive 
baseline of refuge 
resources 


NA NA Five years 
from the date 
of CCP 
approval 


$$ Refuge 
Staff, 
Partners 


N
A 


Refuge Wildlife 
Surveys 


Complete wildlife 
inventories to 
develop a 
comprehensive 
baseline of refuge 
resources 


NA NA Five years 
from the date 
of CCP 
approval 


$$ Refuge 
Staff, 
Partners 


N
A 


Baseline 
Inventory 


Combine results 
of refuge habitat 
and wildlife 
survey 


NA NA One year from 
the respective 
completion of 
habitat and 
wildlife 
surveys 


$ Refuge 
Staff, 
Partners 


N
A 


Public Use 
Objectives 


       


Refuge Sign 
Inventory 


Track location, 
purpose and 
condition 


Visually NA One year from 
the date of 
CCP approval 


$ Refuge 
Staff 


N
A 
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Chapter 5. Plan Implementation and Monitoring 


Table 5-5.  Monitoring and Evaluation 


 Effectiveness 
Measures 


Monitoring 
Techniques 


Reliability Time 
Factors 


Cost 
Factors* 


Personnel Link to 
Regional 


Monitoring 
Public 
Communication 
of Refuge 
Hours, New 
Facilities and 
Big 6 
Opportunities 


Inform the public 
on a bi-annual 
basis of refuge 
operations 


Tracking of 
public notices 


NA Every six 
months after 
the date of 
CCP approval 


$$ Refuge 
Staff 


N
A 


Public 
Communication 
of Special 
Events 


Inform the public 
in advance of any 
special events 


Tracking of 
public notices 


NA Two weeks 
prior to special 
events 


$$ Refuge 
Staff 


N
A 


Education and 
Interpretive 
Days 


Maintain at least 
one annual event, 
but no more than 
one monthly 


Tracking of 
education and 
interpretive 
days  


NA NA $ Refuge 
Staff 


N
A 


Develop and 
Implement a 
Refuge Hunt 
Plan 


Completion and 
approval of a 
Refuge Hunt Plan 


NA NA Three years 
from the date 
of CCP 
approval 


$ Refuge 
Staff 


N
A 


Facilities 
Objectives 


       


Facility Plan Completion and 
approval of a 
Refuge Facility 
Plan 


NA NA Five years 
from the date 
of CCP 
approval 


$ Refuge 
Staff 


N
A 


*Cost factors are highly dependent on budget any given year.      
$ - Refuge can accomplish with existing funding       
$$ - Some addition funding needed       
$$$ - Significant funding needed       
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GLOSSARY 
 


Accessible facilities: Structures accessible for most people with disabilities without assistance; 
facilities that meet Uniform Federal Accessibility Standards, and Americans with 
Disabilities Act Standards. 


 
Adaptive management: The rigorous application of management, research, and monitoring to 


gain information and experience necessary to assess and modify management activities. 
A process that uses feedback from research, monitoring, and evaluation of management 
actions to support or modify objectives and strategies at all planning levels.   


 
Alternatives: Different sets of objectives and strategies or means of achieving refuge purposes 


and goals, helping fulfill the Refuge System mission, and resolving issues. A reasonable 
way to fix an identified problem or satisfy a stated need (40 CFR 1500.2 [cf. 
“management alternative”]). 


 
Appropriate use: A proposed or existing use on a refuge that is a wildlife-dependent 


recreational use as identified in the 1997 Refuge System Improvement Act (hunting, 
fishing, wildlife observation and photography, and environmental education and 
interpretation) or a use that contributes to the fulfillment of refuge purpose(s), the 
Refuge System mission, or goals or objectives described in a refuge management plan 
approved after October 9, 1997. 


 
Approved acquisition boundary: A project boundary that the Director of the U.S. Fish and 


Wildlife Service approves upon completion of the planning and environmental 
compliance process. An approved acquisition boundary only designates those lands that 
the Service has authority to acquire or manage through various agreements. The 
approval of an acquisition boundary does not grant the Service jurisdiction or control 
over lands within the approved boundary. Lands do not become part of the National 
Wildlife Refuge System until the Service buys them or they are placed under an 
agreement that provides for their management as part of the System.  


 
Best management practices: Land management practices that produce desired results (e.g., 


best management practices for herbicide application, grazing etc.).  
 
Biological diversity: The variety of life and its processes, including the variety of living 


organisms, the genetic differences among them, and communities and ecosystems in 
which they occur. 


 
Biological integrity: Biotic composition, structure, and functioning at genetic, organism, and 


community levels comparable with historic conditions, including the natural biological 
processes that shape genomes, organisms, and communities. 


 
Biotic community: A set of plants, animals, and microorganisms occupying an area interacting 


directly or indirectly with each other and their physical environment. 
 
Candidate species: Species for which we have sufficient information on file about their 


biological vulnerability and threats to propose listing them. 
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U.S. Fish and Wildlife Service Mission Statement 


The mission of the U.S. Fish and Wildlife Service is working with others to conserve, protect, and 


enhance fish, wildlife, plants, and their habitats for the continuing benefit of the American people.  


 


 


National Wildlife Refuge System Mission Statement 


The mission of the National Wildlife Refuge System is to administer a national network of lands and 


waters for the conservation, management, and, where appropriate, restoration of the fish, wildlife, and 


plant resources and their habitats within the United States for the benefit of present and future 


generations of Americans. 


-National Wildlife Refuge System Improvement Act of 1997 


 


 


Comprehensive conservation plans provide long-term guidance for management decisions and set 


forth goals, objectives, and strategies needed to accomplish refuge purposes and identify the 


Service’s best estimate of future needs. These plans detail program planning levels that are 


sometimes substantially above current budget allocations and, as such, are primarily for Service 


strategic planning and program prioritization purposes. The plans do not constitute a commitment for 


staffing increases, operational and maintenance increases, or funding for future land acquisition.   
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West Texas Sunset. USFWS 


Buffalo Lake National Wildlife Refuge Vision Statement   


Buffalo Lake NWR will continue to provide quality habitats for migratory birds and resident 


wildlife, and will enhance opportunities for people to enjoy compatible wildlife oriented 


recreation.  The refuge’s unique features include a 175 acre tract of exceptional short grass 


prairie that has been designated as a Registered Natural Landmark.  Much of the refuge 


grasslands are pristine examples of what the surrounding area was like in the past.  These 


areas will be enhanced, protected and expanded for future generations. 


The refuge will continue to be characterized by historic pre-agriculture grassland conditions 


through the implementation of effective land management programs which restore native 


species diversity and protect the natural biological communities.  Through persistent exotic 


species control, restoration efforts and biological monitoring, the Refuge will serve as an 


anchor for biodiversity, model for habitat restoration and enhancement, and advance climate 


change practices throughout west Texas.   


The Service will pursue all opportunities to acquire or develop water sources and will have a 


protected water supply to provide for migratory birds.  The refuge’s wildlife resources will 


be further enhanced and protected through stronger partnerships with other agencies, 


organizations and landowners to assist with avian disease outbreaks, crop depredation, 


habitat restoration, and Central Flyway waterfowl population issues. 
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Compatible use:  A wildlife-dependent recreational use or any other proposed or existing use 


on a refuge that will not materially interfere with or detract from the purposes of the 
refuge or the National Wildlife Refuge System mission.   


 
Comprehensive Conservation Plan:  A document that describes the desired future conditions 


of a refuge or planning unit and provides long-range guidance and management 
direction to achieve the purposes of the refuge; helps fulfill the mission of the Refuge 
System; maintains and, where appropriate, restores the ecological integrity of each 
refuge and the Refuge System; helps achieve the goals of the National Wilderness 
Preservation System; and meets other mandates.  


 
Concern:  “see issue” 
 
Connectivity: Community occurrences and reserves that have permeable boundaries and thus 


are subject to inflows and outflows from the surrounding landscape. Connectivity in 
the selection and design of nature reserves relates to the ability of species to move 
across the landscape to meet basic habitat requirements. Natural connecting features 
within the ecoregion may include river channels, habitat corridors, ridgelines, or 
migratory pathways. 


 
Conservation: Managing natural resources to prevent loss or waste (Management actions may 


include preservation, restoration, and enhancement.). 
 
Conservation easement: A non-possessory interest in real property owned by another 


imposing limitations or affirmative obligations with the purpose of returning or 
protecting the property’s conservation values. 


 
Conservation status: Assessment of the status of ecological processes and of the viability of 


species or populations in an ecoregion. 
 
Cooperative agreement: A legal instrument reflecting a relationship between the Federal 


government and a recipient when the principle purpose is to fund a project to support 
or stimulate activities that are not for the direct benefit or use of the Federal 
government but instead for a public purpose in which the government participates 
substantially.  


 
Cultural resources: The remains of sites, structures, or objects used by people in the past. 
 
Desired future condition: The qualities of an ecosystem or its components that an 


organization seeks to develop through its decisions and actions. 
 
Disturbance: Any relatively discrete event in time that disrupts ecosystem, community, or 


population structure and changes resources, substrate availability, or the physical 
environment. 


 
Ecological integrity:  The relative intactness of biotic and abiotic components and their 


interrelated structure and function within a given ecosystem.  
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Ecoregion: A territory defined by a combination of biological, social, and geographic criteria, 


rather than geopolitical considerations; generally, a system of related, interconnected 
ecosystems. 


 
Ecosystem: Dynamic and interrelating complex of plant and animal communities and their 


associated non-living environment. 
 
Ecosystem approach:  A strategy or plan to protect and/or restore the natural function, 


structure, and species composition of an ecosystem, recognizing that all components are 
interrelated.  


 
Ecosystem management:  Management of an ecosystem that includes all ecological, social, 


and economic components, which make up and/or that affect the whole of the system.  
 
Endangered species: A plant or animal species listed under the Endangered Species Act that is 


in danger of extinction throughout all or a significant portion of its range. 
 
Environmental assessment:  A systematic analysis to determine if proposed Federal actions 


would result in a “significant effect on the quality of the human environment,” thereby 
requiring either the preparation of an environmental impact statement (EIS) or a 
determination of a “Finding of No Significant Impact.” 


 
Environmental education: Curriculum-based education aimed at producing a citizenry that is 


knowledgeable about the biophysical environment and its associated problems, aware 
of how to help solve those problems, and motivated to work toward solving them. 


 
Exotic: A non-native plant or animal species introduced intentionally or unintentionally to the 


ecosystem under consideration. 
 
Fauna: All animal life associated with a given habitat, country, area, or period. 
 
Federal land: Public land owned by the Federal government, including national forests, 


national parks, and national wildlife refuges. 
 
Federal-listed species: A species listed either as endangered, threatened, or a species at risk 


(formerly, a “candidate species”) under the Endangered Species Act of 1973, as 
amended. 


 
Federal trust species: Important fish and wildlife resources that the U.S. Fish and Wildlife 


Service is specifically mandated to protect, including migratory birds, threatened 
species, endangered species, inter-jurisdictional fish, marine mammals, and other 
species of concern. 


 
Fee-title acquisition: The acquisition of most or all of the rights to a tract of land; a total 


transfer of property rights with the formal conveyance of a title. While a fee-title 
acquisition involves most rights to a property, certain rights may be reserved or not 
purchased, including water rights, mineral rights, or use reservation (e.g., the ability to 
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continue using the land for a specified time period, such as the remainder of the owner’s 
life). 


 
Finding of No Significant Impact (FONSI): Supported by an environmental assessment, a 


document that briefly presents why a Federal action will have no significant effect on 
the human environment, and for which an environmental impact statement, therefore, 
will not be prepared (40 CFR 1508.13). 


 
Fire regime: The characteristic frequency, intensity, and spatial distribution of natural fires 


within a given ecoregion or habitat. 
 
Flora: All the plants found in a particular place. 
 
Floodplain: Flat or nearly flat land that may be submerged by floodwaters; a plain built up or 


in the process of being built up by stream deposition. 
 
Flyway: Any one of several established migration routes of birds. 
 
Focal species: A species that is indicative of particular conditions in a system (ranging from 


natural to degraded) and used as a surrogate measure for other species of particular 
conditions. An element of biodiversity selected as a focus for conservation planning or 
action. The two principal types of targets in planning projects are species and ecological 
communities. 


 
Fragmentation: The disruption of extensive habitats into isolated and small patches. 


Fragmentation has two negative components for biota: the loss of total habitat area and 
the creation of smaller, more isolated patches of habitat. 


 
Geographic Information System (GIS): A computerized system to compile, store, analyze, 


and display geographically referenced information (e.g., GIS can overlay multiple sets 
of information on the distribution of a variety of biological and physical features). 


 
Goal: Descriptive, open-ended, and often broad statement of desired future conditions that 


conveys a purpose but does not defined measurable units.  
 
Habitat fragmentation: The breaking up of a specific habitat into smaller, unconnected areas.  
 
Habitat conservation: Protecting an animal or plant habitat to ensure that the use of that 
habitat  by the animal or plant is not altered or reduced. 
 
Habitat: The place or type of site where species and species assemblages are typically found 


and/or successfully reproduce. (An organism’s habitat must provide all of the basic 
requirements for life, and should be free of harmful contaminants.) 


 
Historic conditions: The composition, structure, and functioning of ecosystems resulting from 


natural processes that we believe, based on sound professional judgment, were present 
prior to substantial human-related changes to the landscape. 
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Hydrology: The science of waters of the Earth: their occurrences, distributions, and 
circulations; their physical and chemical properties; and their reactions with the 
environment, including living beings. 


 
Interpretive facilities: Structures that provide information about an event, place, or thing by a 


one or more means: printed, audiovisual, or multimedia materials (e.g., kiosks that offer 
printed materials and audiovisuals, signs, and trail heads). 


 
Interpretive materials: Any tool used to provide or clarify information, explain events or 


things, or increase awareness and understanding of the events or things (e.g., printed 
materials such as brochures, maps, or curriculum materials; audio-visual materials such 
as video and audio tapes, films, or slides; and interactive multimedia materials such as 
CD-ROMs or other computer technology). 


 
Invasive plant species:  A non-native plant to the ecosystem that lacks natural controls and 


tends to aggressively dominate the plant community, often forming extensive 
monocultures. Invasive species generally reduce the diversity and health of ecosystems 
when they become dominant.  


 
Issue: Any unsettled matter that requires management decision, e.g., an initiative, opportunity, 


resource management problem, threat to the resources of the unit, conflict in uses, 
public concern, or the presence of an undesirable resource condition.  


 
Land protection plan (LPP): A document that identifies and prioritizes lands for potential 


Service acquisition from willing sellers and describes other methods of providing 
protection. 


 
Limiting factor: An environmental limitation that prevents further population growth. 
 
Mission statement: A succinct statement of the purpose for which the unit was established; its 


reason for being. 
 
Mitigation: Actions to compensate for the negative effects of a particular project (e.g., wetland 


mitigation usually restores or enhances a previously damaged wetland or creates a new 
wetland). 


 
National Environmental Policy Act of 1969 (NEPA): Requires all Federal agencies to 


examine the environmental impacts of their actions, incorporate environmental 
information, and use public participation in planning and implementing environmental 
actions (Federal agencies must integrate NEPA with other planning requirements, and 
prepare appropriate NEPA documents to facilitate better environmental decision-
making [cf. 40 CFR 1500]). 


 
National wildlife refuge:  A designated area of land or water or an interest in land or water 


within the Refuge System, such as refuges, wildlife management areas, waterfowl 
production areas, and other areas under Service jurisdiction for the protection and 
conservation of fish, wildlife, and plant resources. A complete listing of all units of the 
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Refuge System may be found in the current “Annual Report of Lands under Control of 
the U.S. Fish and Wildlife Service.” 


 
National Wildlife Refuge System:  All lands, waters and interests therein administered by the 


U.S. Fish and Wildlife Service as wildlife refuges, wildlife ranges, wildlife 
management areas, waterfowl production areas, and other areas for the protection and 
conservation of fish, wildlife, and plant resources. 


 
Native: A species that historically occurred in a particular ecosystem. 
 
Native plant: A plant that has grown in the region since the last glaciation and occurred before 


European settlement. 
 
Natural disturbance event: Any natural event that significantly alters the structure, 


composition, or dynamics of a natural community (e.g., floods, fires, storms). 
 
Notice of Intent: An announcement we publish in the Federal Register that we will prepare 


and review an environmental impact statement (40 CFR 1508.22). 
 
Objective: A concise statement of what we want to achieve, how much we want to achieve, 


when and where we want to achieve it, and who is responsible for the work. Objectives 
derive from goals and provide the basis for determining strategies, monitoring refuge 
accomplishments, and evaluating the success of strategies. Objectives should be 
attainable, time-specific, and measureable.  


 
Partnership: A contract or agreement among two or more individuals, groups of individuals, 


organizations, or agencies, in which each agrees to furnish a part of the capital or some 
service in kind (e.g., labor) for a mutually beneficial enterprise. 


 
Population: An interbreeding group of plants or animals. Also refers to the entire group of 


organisms of one species. 
 
Prescribed fire: The application of fire to wildland fuels, either by natural or intentional 


ignition, to achieve identified land use objectives (FWS Manual 621 FW 1.7). 
 
Priority public use:  Wildlife-dependent recreational uses involving hunting, fishing wildlife 


observation and photography, and environmental education and interpretation, which 
receive priority consideration in refuge planning and management.  Priority public uses 
were designated by the Refuge System Administration Act, as amended. 


 
Priority species: Wildlife or plant species that include Federal trust species such as migratory 


birds, threatened species, endangered species, inter-jursdictional fish, marine mammals, 
and other species of concern. Priority species also include rare, declining, or species of 
management concern that are on lists maintained by natural heritage programs, State 
wildlife agencies, other Federal agencies, or professional, academic, and scientific 
societies, and those mentioned in landscape-level or other conservation plans.  


 
Private land: Land owned by a private individual, group or nongovernment organization. 
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Public involvement: Offering an opportunity to interested individuals and organizations 
potentially affected by actions or policies to become informed and provide input. 
Public input is thoroughly studied and given thoughtful consideration in shaping 
decisions about managing refuges. 


 
Public uses: Normally refers to the six priority public uses (hunting, fishing, wildlife 


observation and photography, and environmental education and interpretation) but may 
include other permitted special uses.  


 
Purposes of the Refuge: “The purposes specified in or derived from the law, proclamation, 


Executive order, agreement, public land order, donation document, or administrative 
memorandum establishing, authorizing, or expanding a refuge, refuge unit, or refuge 
subunit.” (601 FW 1) 


 
Refuge lands: Lands in which the Service holds full interest in fee title or partial interest (e.g., 


an easement). 
 
Refuge Operating Needs System (RONS): A national database that contains the unfunded 


operational needs of each refuge. Projects are required to implement approved plans 
and meet goals, objectives, and legal mandates. 


 
Restoration: Management of a disturbed or degraded habitat that results in the recovery of its 


original state (e.g., restoration may involve planting native grasses and forbs, removing 
shrubs, prescribed burning, or reestablishing habitat for native plants and animals on 
degraded grassland). 


 
Riparian:  Of or relating to land lying immediately adjacent to a water body and having 


specific characteristics of that area, such as riparian vegetation. A stream bank is an 
example of a riparian area. 


 
Scoping: A process for identifying the “scope of issues” to be addressed in planning refuge 


activities. Involved in the scoping process are Federal, State, local agencies, private 
organizations, and individuals. 


 
Sound professional judgment: A finding, determination, or decision that is consistent with 


principles of sound fish and wildlife management and administration, available science 
and resources, and adherence to the requirements of the Refuge Administration Act and 
other appropriate laws. 


 
Species: The basic category of biological classification intended to designate a single kind of 


animal or plant. Any variation among the individuals may be regarded as not affecting 
the essential sameness that distinguishes them from all other organisms. 


 
Stakeholders: Those agencies, organizations, groups, and individuals of the public having an 


interest or stake in an organization’s program and that may be affected by its 
implementation.  


 







Terminology  


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment Term-8 
 


Step-down management plan: A plan that provides specific guidance on management 
subjects (e.g., habitat, public use, fire, safety) or groups of related subjects. It describes 
strategies and implementation schedules for meeting CCP goals and objectives.  


 
Strategy: A specific action, tool, technique, or combination of actions, tools, and techniques 


used to meet unit objectives.  
 
Threatened species: A plant or animal species listed under the Endangered Species Act that is 


likely to become endangered within the foreseeable future. 
 
Vision statement: A concise statement of what the planning unit should be, or what is planned 


to be accomplished, based primarily upon the Refuge System mission and specific 
refuge purposes and other mandates. The vision statement for the refuge should be 
linked to the mission of the Refuge System, the purpose(s) of the refuge, the 
maintenance or restoration of the ecological integrity of each refuge and the Refuge 
System, and other mandates. 


 
Wetland:  Areas such as lakes, marshes, ponds, swamps, or streams that are inundated by 


surface or groundwater long enough to support plants and animals that require saturated 
or seasonally saturated soils. 


 
Wildfire: Unplanned ignition of a wildland fire (such as a fire caused by lightning, volcanoes, 


unauthorized and accidental human-caused fires) and escaped prescribed fires.  
 
Wildland fire: Every wildland fire is either a wildfire or a prescribed fire (FWS Manual 
 621 FW 1.3). A general term describing any non-structure fire that occurs in the 


wildland.  
 
Wildlife-dependent recreational use:  “A use of a refuge involving hunting, fishing, wildlife 


observation and photography, or environmental education and interpretation.” (605 FW 
1) These are the six priority public uses of the Refuge System Administration Act, as 
amended. Wildlife-dependent recreational uses, other than the six priority public uses, 
are those that depend on the presence of wildlife. Other uses are also considered in the 
preparation of refuge CCPs; however, the six priority public uses always will take 
precedence.  


 
Wildlife management: Manipulating wildlife populations, either directly by regulating the 


numbers, ages, and sex ratios harvested, or indirectly by manipulating habitat 
conditions. Wildlife management is not always to increase populations (e.g., wildlife 
damage control).  
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ABBREVIATIONS AND ACRONYMS 
 
ADA Americans with Disabilities Act 


ARPA Archeological Resources Protection Act 


AUY Animal Unit Year 


BCR Bird Conservation Region 


CAP Contaminant Assessment Process 


CCP Comprehensive Conservation Plan 


CD Compatibility Determinations 


CO2 Carbon dioxide 


EA Environmental Assessment 


EE Environmental Education 


EIS Environmental Impact Statement 


EPA Environmental Protection Agency 


EQIP Environmental Quality Incentives Program 


EO Executive Order 


ESA Endangered Species Act 


FM Farm-to-Market (State secondary road) 


FONSI Finding of No Significant Impact 


FR Federal Register 


FTE Full-time equivalent 


GIS Geographic Information System 


GLCI Grazing Lands Conservation Initiative  


GS General Schedule (pay rate schedule for certain Federal positions) 


IPCC International Panel on Climate Change 


IPM Integrated Pest Management  


IUCN International Union for Conservation of Nature 


LCC Landscape Conservation Cooperative 


LCRA Lower Colorado River Authority 


LEED Leadership in Energy and Environmental Design 


MBTA Migratory Bird Treaty Act 
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MOU Memorandum of Understanding (Agreements) 


NAAQS National Ambient Air Quality Standards 


NABCI North American Bird Conservation Initiative 


NADP National Atmospheric Deposition Program 


NAWMP North American Waterfowl Management Plan 


NEPA National Environmental Policy Act 


NGOs Nongovernmental Organizations 


NHPA National Historic Preservation Act 


NNL National Natural Landmark 


NOI Notice of Intent 


NRCS Natural Resources Conservation Service (U.S. Department of 
Agriculture) 


NVCS National Vegetation Classification System 


NWR National Wildlife Refuge 


NWRC National Wildlife Refuge Complex 


NWRS, Refuge National Wildlife Refuge System 
System 
O&M Operation & Maintenance 


PIF Partners in Flight 


RC&D Resource Conservation and Development Area 


RHPO Regional Historic Preservation Officer 


RNA Research Natural Area 


RONS Refuge Operating Needs System 


RRP Refuge Roads Program 


SAMMS Service Asset Maintenance Management System 


SCA Student Conservation Association 


SHC Strategic Habitat Conservation 


SUP Special Use Permit 


T&E Threatened and Endangered Species 


TCEQ Texas Commission on Environmental Quality 


TNC The Nature Conservancy 


TPWD Texas Parks and Wildlife Department 
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UNESCO United National Educational, Scientific and Cultural Organization 


USDA United States Department of Agriculture 


USGS United States Geological Survey 


USFWS, Service United States Fish and Wildlife Service 


WG Wage Grade Schedule (pay rate schedule for certain Federal positions) 


WO Washington Office (referring to U.S. Fish and Wildlife Service) 


WSA Wilderness Study Area 


WWF World Wildlife Fund 


YCC Youth Conservation Corps 
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B. Key Legislation and Service Policies 
Administrative Procedure Act (1966; 5 U.S.C. 551-559, 701-706 and 801-808, as 
amended): Contains procedures that Federal agencies must follow, including public 
information, open meetings, and privacy of information requirements, and provisions for 
hearings, adjudications, rule making, and judicial and congressional review of Federal 
agency actions. 


Agricultural Credit Act of 1987 (7 U.S.C. 5104; P.L. 100-233): Authorizes the Farmers 
Home Administration (FmHA) to transfer land to any Federal or State agency for 
conservation purposes (e.g., the FmHA can transfer fee title or assign interests in real estate 
to the U.S. Fish and Wildlife Service for the protection of floodplains, wetlands, and 
surrounding uplands). 


American Indian Religious Freedom Act (1978): Directs agencies to consult with Native 
traditional religious leaders to determine appropriate policy changes necessary to protect and 
preserve Native American religious cultural rights and practices. 


Americans with Disabilities Act (1992): The Americans with Disabilities Act is the most 
comprehensive Federal civil-rights statute that prohibits discrimination on the basis of 
disability in employment, State and local government, public accommodations, commercial 
facilities, transportation, and telecommunications. 


Antiquities Act of 1906 (16 U.S.C. 431-433): First United States law to provide general 
protection of cultural or natural resources. This act authorizes the scientific investigation of 
antiquities on Federal land and provides penalties for unauthorized removal of objects taken 
or collected without a permit. 


Archaeological and Historic Preservation Act (1974): Requires that Federal agencies 
provide for “...the preservation of historical and archeological data (including relics and 
specimens) which might otherwise be irreparably lost or destroyed as the result of...any 
alteration of the terrain caused as a result of any Federal construction project of Federally-
licensed activity or program.” 


Archaeological Resources Protection Act of 1979, as amended (16 U.S.C. 470aa-
470mm): The Archaeological Resources Protection Act (ARPA) was enacted “...to secure, 
for the present and future benefit of the American people, the protection of archaeological 
resources and sites which are on public lands and Indian lands, and to foster increased 
cooperation and exchange of information between governmental authorities, the professional 
archaeological community, and private individuals.” The main focus of ARPA is on 
regulation of legitimate archeological investigation on public lands and the enforcement of 
penalties against looting or vandalism of these resources. Protects materials of archaeological 
interest from unauthorized removal or destruction and requires Federal managers to develop 
plans and schedules to locate archaeological resources. 


Appropriate Uses Policy (2006) 603 FW1: Describes procedures for Refuge Managers to 
follow when deciding if uses are appropriate on a refuge. Appropriate uses are either 
proposed or existing uses on a refuge that meet at least one of the following four conditions: 







Appendix B. Key Legislation and Service Policies 


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment B-2 


1) the use is a wildlife-dependent recreational use as identified in the 1997 Improvement Act; 
2) the use contributes to fulfilling the refuge purpose(s), the Refuge System mission, or goals 
or objectives described in a refuge management plan approved after October 9, 1997, the date 
the Improvement Act was signed into law; 3) the use involves the take of fish and wildlife 
under State regulations; or 4) the use has been found to be appropriate as described further in 
the Appropriate Refuge Uses policy. This policy applies to all proposed and existing uses in 
the Refuge System only where the Service has jurisdiction over the use. The policy does not 
apply in: 1) situations where reserved rights or legal mandates provide that the Service must 
allow the use, and 2) refuge management activities (e.g., fish and wildlife population or 
habitat management actions, including but not limited to: prescribed burns, water level 
management, invasive species control, routine scientific monitoring, law enforcement 
activities, and maintenance of existing refuge facilities). 


Architectural Barriers Act (1968): Requires federally-owned, leased, or funded buildings 
and facilities to be accessible to persons with disabilities. 


Bald and Golden Eagles Protection of 1940 (16 U.S.C. 668-668d; 54 Statute 250), as 
amended: Provides for the protection of the bald eagle (the national emblem) and the golden 
eagle by prohibiting, except under certain specified conditions, the taking, possession, and 
commerce of such birds. 


Biological Integrity, Diversity, and Environmental Health (2001) 601 FW 3: As part of 
the comprehensive conservation planning process, this policy provides for the consideration 
and protection of the broad spectrum of fish, wildlife, and habitat resources found on refuges 
and associated ecosystems. It provides Refuge Managers with an evaluation process to 
analyze their refuge and recommend the best management direction to prevent further 
degradation of environmental conditions and, where appropriate and in concert with refuge 
purposes and Refuge System mission, restore lost or severely degraded components. 


Clean Air Act (1970; 42 U.S.C. 7401 et seq.), as amended: A comprehensive Federal law 
that regulates air emissions from area, stationary, and mobile sources. This law authorizes the 
U.S. Environmental Protection Agency to establish National Ambient Air Quality Standards 
to protect public health and the environment.  


Clean Water Act (1972); Federal Water Pollution Control Act: This is the principal law 
that governs pollution of the Nation’s surface waters. The Clean Water Act employs several 
regulatory and non-regulatory tools to sharply reduce direct pollutant discharges into 
waterways, finance municipal wastewater treatment facilities, and manage polluted runoff. 
Section 404 of the Clean Water Act requires permits (issued by the U.S. Army Corps of 
Engineers) for the discharge of dredged or fill material into waters of the United States, 
including wetlands. 


Coastal Barrier Resources Act (1982; 16 U.S.C. 3501 et seq.), as amended: This act 
(CBRA) designated various undeveloped coastal barrier islands, depicted by specific maps, 
for inclusion in the Coastal Barrier Resources System. Areas so designated were made 
ineligible for direct or indirect Federal financial assistance that might support development, 
including flood insurance, except for emergency life-saving activities. Exceptions for certain 
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activities, such as fish and wildlife research, are provided, and national wildlife refuges and 
other, otherwise protected areas are excluded from the System. 


Compatibility Policy (2000) 603 FW 2: Incorporates the compatibility provisions of the 
National Wildlife Refuge System Improvement Act of 1997, which amends the National 
Wildlife Refuge System Administration Act of 1966. The Compatibility Policy is for 
determining whether proposed and existing uses, which the Service has jurisdiction over and 
are occurring on national wildlife refuges, are compatible (i.e., will not detract from or 
materially interfere) with the purpose(s) of the refuge or with the Refuge System’s mission. 
The policy is to ensure that we (the Service) administer proposed and existing national 
wildlife refuge uses according to laws, regulations, and policies concerning compatibility, 
and provides procedures for documentation and periodic review of existing refuge uses. 


Comprehensive Conservation Plans (2000) 602 FW 3: As required by the National 
Wildlife Refuge System Improvement Act of 1997, Comprehensive Conservation Plans 
(CCPs) describe the desired future conditions of a refuge and provide long-range guidance 
and management direction to achieve refuge purposes; help fulfill the Refuge System 
mission; maintain and, where appropriate, restore the ecological integrity; and meet other 
mandates. The purpose of developing the CCP is to provide the Refuge Manager with a 15-
year management plan for the conservation of fish, wildlife, and plant resources and their 
related habitats, while providing opportunities for compatible wildlife-dependent recreational 
uses. 


Convention Between the United States of America and the Mexican States for the 
Protection of Migratory Birds and Game Mammals, 1936 (50 Statute 1311). 


Convention of Nature Protection and Wildlife Preservation in the Western Hemisphere, 
1940 (56 Statute 1354). 


Convention Between the United States and Great Britain (for Canada for the Protection 
of Migratory Birds). (39 Statute 1702; TS 628), as amended.  


Convention on Wetlands of International Importance, Especially as Waterfowl Habitats 
(I.L.M. 11:963-976, September 1972, Ramsar Convention).  


Cooperative Research and Training Units Act (1960; 16 U.S.C. 753a-753b), as 
amended: Authorizes the Secretary of the Interior to enter into cooperative agreements with 
colleges and universities, State fish and game agencies, and non-profit organizations for the 
purpose of developing adequate, coordinated, cooperative research and training programs for 
fish and wildlife resources.  


Criminal Code Provisions of 1940 (18 U.S.C. 41), as amended: Provides for fines and 
penalties for the unlawful taking, disturbing, hunting, trapping, capturing of “...any bird, fish, 
or wild animal of any kind whatever, or takes or destroys the eggs or nest of any such bird or 
fish, on any lands or waters which are set apart or reserved as sanctuaries, refuges or 
breeding grounds for such birds, fish, or animals under any law of the United States or 
willfully injures, molests, or destroys any property of the United States on any such lands or 
waters...”  
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Disaster Relief Act of 1974 (42 U.S.C. 5121 et seq.), as amended: Provides authority for 
Federal agencies to assist State and local governments during Presidentially-declared 
emergencies.  


Economy Act (1932; 31 U.S.C. 1535): Provides authority for Federal agencies to order 
goods and services from other Federal agencies and to pay the actual costs of those goods 
and services. The act was passed to obtain economies of scale and eliminate overlapping 
activities of the Federal government. 


Emergency Wetlands Resources Act of 1986 (16 U.S.C. 3901-3932, as amended): The 
purpose of this act is to promote wetlands conservation for the public benefit and to help 
fulfill international obligations in various migratory bird treaties and conventions. The act 
authorizes the purchase of wetlands from Land and Water Conservation Fund monies; it also 
requires the Secretary of the Interior to establish a National Wetlands Priority Conservation 
Plan, requires the states to include wetlands in their Comprehensive Outdoor Recreation 
Plans, and transfers funds from import duties on arms and ammunition to the Migratory Bird 
Conservation Fund. 


Endangered Species Act of 1973, as amended: The main purposes of the Endangered 
Species Act are to: 1) provide a means whereby ecosystems of threatened and endangered 
species may be conserved; and 2) provide a program for the conservation of threatened and 
endangered species. The provisions of the Endangered Species Act include but are limited to 
land acquisition, cooperative programs with the states, and interagency cooperation (Section 
7). Section 7(a)(1) directs Federal agencies to carry out programs for the conservation of 
threatened and endangered species. 


Environmental Education Act of 1990 (20 U.S.C. 5501-5510): Established the Office of 
Environmental Education within the Environmental Protection Agency, to develop and 
administer a Federal environmental education program. The Office is required to develop and 
support environmental programs in consultation with other Federal natural resource 
management agencies, including the Service. 


Environmental Education Policy (2006) 605 FW 6: Provides the Service’s policy governing 
the management of environmental education programs on units of the Refuge System. 
Environmental education is a priority appropriate use of the Refuge System when compatible. 
The policy encourages Refuge Managers to provide quality environmental education programs 
that can promote understanding and appreciation of natural and cultural resources and their 
management on all lands and waters in the Refuge System. The policy also emphasizes that 
refuge staff develop and take full advantage of opportunities to work with volunteers and 
partners who have an interest in conducting quality environmental education programs on 
refuges. 


Executive Order 11514; Protection and Enhancement of Environmental Quality (1970): 
This directs that the “...Federal Government shall provide leadership in protecting and 
enhancing the quality of the Nation's environment to sustain and enrich human life. Federal 
agencies shall initiate measures needed to direct their policies, plans, and programs so as to 
meet national environmental goals...” 
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Executive Order 11644; Use of off-road vehicles on the public lands (1972): Requires 
that the Service designate areas as open or closed to off-highway vehicles in order to protect 
refuge resources, promote safety, and minimize conflict among the various refuge users; 
monitor the effects of these uses once they are allowed; and amend or rescind any area 
designation as necessary based on the information gathered. 


Executive Order 11987; Exotic organisms (1977): Executive agencies shall, to the extent 
permitted by law, restrict the introduction of exotic species into the natural ecosystems on 
lands and waters which they own, lease, or hold for purposes of administration; and shall 
encourage the states, local governments, and private citizens to prevent the introduction of 
exotic species into natural ecosystems of the United States. 


Executive Order 11988; Floodplain Management (1977): This directs that each Federal 
agency “...shall provide leadership and take action to reduce the risk of flood loss, to 
minimize the impact of floods on human safety, health and welfare, and to restore and 
preserve the natural and beneficial values served by floodplains...,” in carrying out its 
responsibilities.  


Executive Order 11989; Off-Road Vehicles on Public Lands (1977): Requires the Service 
to close areas to off-highway vehicles when we determine that the use cause or will cause 
considerable adverse effects on the soil, vegetation, wildlife, habitat, or cultural or historic 
resources. 


Executive Order 11990; Protection of Wetlands (1977): This directs that each Federal 
agency “...shall provide leadership and shall take action to minimize the destruction, loss or 
degradation of wetlands, and to preserve and enhance the natural and beneficial values of 
wetlands in carrying out the agency’s responsibilities...” 


Executive Order 12996; Management and General Public Use of the National Wildlife 
Refuge System (1996): This spells out the mission of the Refuge System along with 
establishing guiding principles to help insure the long-term enjoyment of the Refuge System 
for present and future generations. The order directs the Secretary of the Interior to recognize 
compatible wildlife-dependent recreational activities involving hunting, fishing, wildlife 
observation and photography, and environmental education and interpretation as priority 
general public uses on the Refuge System (i.e., the big six).  


Executive Order 13007; Indian Sacred Sites (1996): Directs Federal land management 
agencies to accommodate access to and ceremonial use of Indian sacred sites by Indian 
religious practitioners, avoid adversely affecting the physical integrity of such sacred sites 
and where appropriate, maintain the confidentiality of sacred sites. 


Executive Order 13112; Invasive Species (1999): This order was established to address the 
growing ecological and economic damage caused by invasive species. Executive Order 
13112 requires Federal agencies to: 1) identify actions that might impact the status of 
invasive species and prevent introductions of invasive species; 2) not authorize, fund, or 
carry out actions likely to cause the introduction or spread of invasive species; 3) detect and 
respond rapidly to control invasive species populations; 4) monitor and conduct research on 
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invasive species; 5) restore native species and habitat conditions in ecosystems that have 
been invaded; and 6) promote public education on invasive species. 


Executive Order 13158; Marine Protected Areas (2000): directs protection of the 
significant natural and cultural resources within the marine environment for the benefit of 
present and future generations by strengthening and expanding the Nation’s system of marine 
protected areas (MPAs). An MPA is any area of the marine environment that has been 
reserved by Federal, State, territorial, tribal, or local laws or regulations to provide lasting 
protection for part or all of the natural and cultural resources therein. The Executive order 
directs Federal agencies to work together with states, territories, tribes and non-governmental 
partners to develop and maintain an effective national system of MPAs in the United States 
and to accomplish a variety of related tasks working with public and private partners. The 
“marine environment” is defined as those areas of ocean and coastal waters, the Great Lakes 
and their connecting waters, and submerged lands thereunder, over which the United States 
exercises jurisdiction, consistent with international law. 


Executive Order 13186; Responsibilities of Federal agencies to protect migratory birds 
(2001): Provides guidance for Service programs relative to the management and conservation 
of migratory birds. Its purpose is to minimize the potential adverse effects of migratory bird 
take, with the goal of striving to eliminate take, while implementing our mission. This 
guidance includes but is not limited to: 1) integrating migratory bird conservation measures 
into our activities; 2) restoring and enhancing the habitat of migratory birds; 3) ensuring our 
actions/plans promote migratory bird conservation; 4) promoting inventory, monitoring, 
research, management studies, and information exchange related to migratory birds; 5) 
promoting education and outreach related to migratory birds; 6) identifying special migratory 
bird habitats; and 7) strengthening non-Federal partnerships to further bird conservation. 


Executive Order 13443; Facilitation of Hunting Heritage and Wildlife Conservation 
(2007): Directs Federal agencies that have programs and activities that have a measurable 
effect on public land management, outdoor recreation, and wildlife management, including 
the Department of the Interior and the Department of Agriculture, to facilitate the expansion 
and enhancement of hunting opportunities and the management of game species and their 
habitat. 


Farmland Protection Policy Act (7 U.S.C. 4201 et seq.): Requires Federal agencies to 
identify and take into account the adverse effects of their programs on the preservation of 
farmlands. 


Federal Aid in Sport Fish Restoration Act (1950; 16 U.S.C. 777-777k), as amended: 
Commonly called the Dingell-Johnson Act or Wallop-Breaux Act, this provides Federal aid 
to the states for management and restoration of fish having “...material value in connection 
with sport or recreation in the marine and/or fresh waters of the United States.” In addition, 
amendments to the act provide funds to the states for aquatic education, wetlands restoration, 
boat safety, and clean vessel sanitation devices (pumpouts), and a non-trailerable boat 
program. Funds are derived from a 10 percent excise tax on certain items of sport fishing 
tackle, a 3 percent excise tax on fish finders and electric trolling motors, import duties on 
fishing tackle, yachts and pleasure craft, interest on the account, and a portion of motorboat 
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fuel tax revenues and small engine fuel taxes. To participate in the Federal Aid in Sport Fish 
Restoration program, states are required to agree to this law and pass laws for the 
conservation of fish, which includes a prohibition against the diversion of license fees for any 
other purpose than the administration of the State fish department.  


Federal Aid in Wildlife Restoration Act (1937; 16 U.S.C. 669-669i), as amended: 
Commonly called the “Pittman-Robertson Act,” this provides Federal aid to states for 
management and restoration of wildlife. Funds from an 11 percent excise tax on sporting 
arms and ammunition are appropriated to the Secretary of the Interior and apportioned to 
states on a formula basis for paying up to 75 percent of the cost-approved projects. Project 
activities include acquisition and improvement of wildlife habitat, introduction of wildlife 
into suitable habitat, research into wildlife problems, surveys and inventories of wildlife 
problems, acquisition and development of access facilities for public use, and hunter 
education programs, including construction and operation of public target ranges. 


Federal Environmental Pesticide Control Act of 1972 (7 USC 136-136y), as amended: 
This established, under the administrator of the EPA, a program for controlling the sale, 
distribution, and application of pesticides through an administrative registration process. The 
amendments provided for classifying pesticides for “general” or “restricted” use. 
“Restricted” pesticides may only be applied by or under the direct supervision of a certified 
applicator. Amendments to this act also authorized experimental use permits and provided 
for administrative review of registered pesticides and for penalties for violations of the 
statute. States were authorized to regulate the sale or use of any pesticide within a state, 
provided that such regulation does not permit any sale or use prohibited by the act. The 
Federal Environmental Pesticide Control Act of 1972 amended the 1947 Federal 
Insecticide, Fungicide, and Rodenticide Act (FIFRA). The 1947 statute (FIFRA), 
prohibited the sale or distribution of “economic poisons,” provided for the registration of 
such materials, and authorized penalties for violation of the act. The Endangered Species Act 
later amended FIFRA to define imminent hazard to include situations involving 
unreasonable hazard to the survival of a species declared by the Secretary of the Interior to 
be endangered or threatened.  


Federal Fire Prevention and Control Act of 1974 (15 U.S.C. 2201 et seq.), as amended: 
This authorizes reimbursement to State and local fire services for costs incurred in 
firefighting on Federal property.  


Federal Noxious Weed Act (1990): Requires the use of integrated management systems to 
control or contain undesirable plant species and an interdisciplinary approach with the 
cooperation of other Federal and State agencies. 


Federal Property and Administrative Services Act of 1949 (40 U.S.C. 471-535), as 
amended: Sets forth requirements for the management and disposal of government property, 
including excess property (property under the control of any Federal agency, but which it no 
longer needs) and surplus property (excess property not required for the needs of any Federal 
agency). 
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Fish and Wildlife Act of 1956 (16 U.S.C. 742a-742j, not including 742 d-l), as amended: 
This established a comprehensive national fish and wildlife policy and broadened the 
authority for acquisition and development of refuges. The policy emphasizes the commercial 
fishing industry and includes a direction to administer the act with regard to the inherent right 
of every citizen and resident to fish for pleasure, enjoyment, and betterment, and to maintain 
and increase public opportunities for recreational use of fish and wildlife resources. Among 
other things, the act directs a program of continuing research, extension, and information 
services on fish and wildlife matters, both domestically and internationally. A 1974 
amendment to the Fish and Wildlife Act of 1956 abolished the “Bureau of Sport Fisheries 
and Wildlife” and re-designated it as the “United States Fish and Wildlife Service”(Public 
Law 93-271). In 1978, the Fish and Wildlife Act was amended to allow the Service to accept 
donations of both real and personal property. In 1998, the Fish and Wildlife Act of 1956 was 
further amended to promote volunteer programs and community partnerships for the benefit 
of national wildlife refuges. This also required the Secretary of the Interior to develop refuge 
education programs to provide outdoor classroom opportunities for students to promote 
understanding of the Refuge System and to improve scientific literacy in conjunction with 
both formal and informal education programs. 


Fish and Wildlife Conservation Act of 1980 (“Nongame Act”) (16 U.S.C. 2901-2911), as 
amended: Authorizes financial and technical assistance to the states for the development, 
revision, and implementation of conservation plans and programs for non-game fish and 
wildlife. A 1988 amendment requires the Service to monitor and assess migratory non-game 
birds, determine the effects of environmental changes and human activities, identify those 
likely to be candidates for endangered species listing, identify appropriate actions, and report 
to Congress one year from enactment. It also requires the Service to report at five year 
intervals on actions taken.  


Fish and Wildlife Coordination Act (1934), as amended: Authorizes the Secretary of the 
Interior to assist Federal, State, and other agencies in development, protection, rearing and 
stocking fish and wildlife on Federal lands and to study effects of pollution on fish and 
wildlife. The act also requires consultation with the U.S. Fish and Wildlife Service and the 
wildlife agency of any State wherein the waters of any stream or other water body are 
proposed to be impounded, diverted, channelized or otherwise controlled or modified by any 
Federal agency, or any private agency under Federal permit or license; with a view to 
preventing loss of, or damage to, wildlife resources in connection with such water resource 
projects. The act further authorizes Federal water resource agencies to acquire lands or 
interests in connection with water use projects specifically for mitigation and enhancement of 
fish and wildlife. 


Fish and Wildlife Improvement Act of 1978 (16 U.S.C. 7421; 92 Stat. 3110), as amended: 
Authorizes the Secretaries of the Interior and Commerce to establish, conduct, and assist with 
National training programs for State fish and wildlife law enforcement personnel. It also 
authorized funding for research and development of new or improved methods to support fish 
and wildlife law enforcement. The law provides authority to the Secretaries to enter into law 
enforcement cooperative agreements with State or other Federal agencies, and authorizes the 
disposal of abandoned or forfeited items under the fish, wildlife, and plant jurisdictions of these 
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Secretaries. It strengthens the law enforcement operational capability of the Service by 
authorizing the disbursement and use of funds to facilitate various types of investigative efforts.  


Flood Control Act of 1944, as amended: This act, supplemented by other flood control acts 
and river and harbor acts, authorizes various Corps of Engineers water development projects. 
The Flood Control Act expressed congressional intent to limit the authorization and 
construction of navigation, flood control, and other water projects to those having significant 
benefits for navigation and which could be operated consistent with other river uses. This 
authorized the construction of numerous dams and modifications to previously existing dams. 
Several provisions of this act impact the responsibilities of the Service under the Fish and 
Wildlife Coordination Act.  


Food Security Act of 1985 “Farm Bill” (99 Stat. 1354), as amended by the Food, 
Agriculture, Conservation, and Trade Act of 1990: This contains several provisions that 
contribute to wetland conservation. The “Swampbuster” provisions stated that farmers who 
produce an agricultural commodity on wetlands converted after enactment are ineligible for 
most farmer program subsidies. Administration of the program in the Department of 
Agriculture (USDA), which is required to consult with the U.S. Fish and Wildlife Service on 
matters relating to wetland identification, determination of exemptions to the wetland 
conservation provisions, issuance of implementing regulations, mitigation, and restoration of 
values and functions on converted wetlands. This act also authorized the Secretary of 
Agriculture to grant or sell conservation easements, which may include wetlands, to State or 
local governments or private non-profit organizations for conservation purposes. In addition, 
the 1985 act also established a Conservation Reserve program, providing incentives to 
private landowners (e.g., farmers) to return farmland to permanent vegetative cover and for 
applying soil conservation prescriptions such as wildlife habitat development. The program 
was expanded in 1988 by regulation to make cropped wetlands eligible for the program, with 
the intended result of wetland restoration (i.e., The Wetland Reserve Program). 


Freedom of Information Act (1966; 5 U.S.C. 552): Requires all Federal agencies to make 
available to the public, for inspection and copying, administrative staff manuals and staff 
instructions, official, published and unpublished policy statements, final orders deciding case 
adjudication, and other documents. Special exemptions have been reserved for nine 
categories of privileged material, including but not limited to confidential matters relating to 
National defense or foreign policy, law enforcement records, and trade or commercial 
secrets. The act requires the party seeking the information to pay reasonable search and 
duplication costs.  


Historic Sites, Buildings, and Antiquities Act (16 U.S.C. 461-462, 464-467), as amended: 
Also known as the Historic Sites Act, this declared it a national policy to preserve historic 
sites and objects of national significance, including those located on refuges. It provided 
procedures for designation, acquisition, administration, and protection of such sites. Among 
other things, National Historic and Natural Landmarks are designated under authority of this 
act. As of January 1989, 31 national wildlife refuges contained such sites. 


Lacey Act of 1900 (16 U.S.C. 701), as amended: Makes it unlawful to import, export, sell, 
acquire, or purchase fish, wildlife or plants taken, possessed, transported, or sold: 1) in 
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violation of U.S. or Indian law, or 2) in interstate or foreign commerce involving any fish, 
wildlife, or plants taken possessed or sold in violation of State or foreign law. The Lacey Act 
covers all fish and wildlife and their parts or products, and plants protected by the 
Convention on International Trade in Endangered Species and those protected by State law. 
Commercial guiding and outfitting are considered to be a sale under the provisions of the act. 
The act also includes prohibitions on the importation of wild vertebrates and other animals 
listed in the act or declared by the Secretary of the Interior to be injurious to man or 
agriculture, wildlife resources, or otherwise, except under certain circumstances and pursuant 
to regulations. The Lacey Act includes penalties and fines for violations involving imports or 
exports or violations of a commercial nature.  


Land and Water Conservation Fund Act (1965): Authorizes the use of the receipts from 
the sale of surplus Federal land, outer continental shelf oil and gas sales, and other sources 
for land acquisition. Section 7(a)(l) of this act provides authority to use Land and Water 
Conservation Fund money for acquisition of refuge areas under paragraph (5) of section 7(a) 
of the Fish and Wildlife Act of 1956.  


Marine Mammal Protection Act (1972): The Marine Mammal Protection Act (MMPA) 
was enacted on October 21, 1972. All marine mammals are protected under the MMPA. The 
MMPA prohibits, with certain exceptions, the “take” of marine mammals in U.S. waters and 
by U.S. citizens on the high seas, and the importation of marine mammals and marine 
mammal products into the U.S. 


Migratory Bird Conservation Act (1929; 16 U.S.C. 715-715d, 715e, 715f-715r), as 
amended: This established a Migratory Bird Conservation Commission to approve areas 
recommended by the Secretary of the Interior for acquisition with Migratory Bird 
Conservation Funds. 


Migratory Bird Treaty Act of 1918 (16 U.S.C. 703-712), as amended: The Migratory Bird 
Treaty Act (MBTA) is one of the earliest Federal wildlife management laws enacted to 
protect migratory birds, which were rapidly declining from unregulated sport and commercial 
hunting. Specific provisions in the MBTA include the establishment of a Federal prohibition, 
unless permitted by regulations, to “...pursue, hunt, take, capture, kill, attempt to take, 
capture or kill, possess, offer for sale, sell, offer to purchase, purchase, deliver for shipment, 
ship, cause to be shipped, deliver for transportation, transport, cause to be transported, 
carry, or cause to be carried by any means whatever, receive for shipment, transportation or 
carriage, or export, at any time, or in any manner, any migratory bird, included in the terms 
of this Convention ...for the protection of migratory birds...or any part, nest, or egg of any 
such bird.”  


Migratory Bird Hunting and Conservation Stamp Act (1934; 16 U.S.C. 718-718j), as 
amended: Known as the “Duck Stamp Act,” this requires each waterfowl hunter 16 years of 
age or older to possess a valid Federal hunting stamp. Receipts from the sale of the stamp are 
deposited in a special Treasury account known as the Migratory Bird Conservation Fund and 
are not subject to appropriations. Funds appropriated under the Wetlands Loan Act (16 
U.S.C. 715k-3 - 715k-5), as amended, are merged with duck stamp receipts and provided to 
the Secretary of the Interior for the acquisition of migratory bird refuges under provisions of 
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the Migratory Bird Conservation Act (16 U.S.C. 715 et seq), as amended, and since August 
1, 1958, for acquisition of “Waterfowl Production Areas.”  


National Environmental Policy Act of 1969 (42 U.S.C. 4321-4347), as amended: The 
National Environmental Policy Act (NEPA) requires that all Federal agencies prepare 
detailed environmental impact statements for “every recommendation or report on proposals 
for legislation and other major Federal actions significantly affecting the quality of the 
human environment.” NEPA stipulates factors to be considered in environmental impact 
statements, and requires that Federal agencies employ an interdisciplinary approach in related 
decision-making and develop means to ensure that unquantified environmental values are 
given appropriate consideration, along with economic and technical considerations.  


National Historic Preservation Act of 1966 (16 U.S.C. 470-470b, 470c-470n), as 
amended: Provides for preservation of significant historical features (buildings, objects, and 
sites) through a grant-in-aid program to the states. It established a National Register of 
Historic Places and a program of matching grants under the existing National Trust for 
Historic Preservation (16 U.S.C. 468-468d). The act established an Advisory Council on 
Historic Preservation, which was made a permanent independent agency in 1976. That act 
also created the Historic Preservation Fund. Federal agencies are directed to take into account 
the effects of their actions on items or sites listed or eligible for listing in the National 
Register. As of January 1989, 91 historic sites on national wildlife refuges have been placed 
on the National Register, including Aransas NWR (Matagorda Island Lighthouse). 


National Wilderness Preservation System (1964): Also known as the “Wilderness Act of 
1964”; the purpose was to preserve and protect wild lands in their natural condition “...to 
secure for the American people of present and future generations the benefits of an enduring 
resource of wilderness.” This act directed Federal agencies such as the U.S. Fish and 
Wildlife Service to survey their roadless lands for possible wilderness designation. 
Wilderness areas are protected from development and the operation of motorized equipment. 
A Wilderness Area is defined as an area with at least 5,000 acres of undisturbed, 
undeveloped land affected by the forces of nature and may contain ecological, geological, or 
other features of scientific, educational, scenic, or historical value.  


National Wildlife Refuge System Administration Act of 1966 as amended by the 
National Wildlife Refuge System Improvement Act of 1997, 16 U.S.C. 668dd-668ee. 
(Refuge Administration Act): Defines the National Wildlife Refuge System and authorizes 
the Secretary to permit any use of a refuge provided such use is compatible with the purposes 
for which the refuge was established. The Refuge Improvement Act clearly defines a 
unifying mission for the Refuge System; establishes the legitimacy and appropriateness of 
the six priority public uses (hunting, fishing, wildlife observation and photography, and 
environmental education and interpretation); establishes a formal process for determining 
compatibility; established the responsibilities of the Secretary of Interior for managing and 
protecting the System; and requires a comprehensive conservation plan for each refuge by 
2012. This act amended portions of the Refuge Recreation Act and National Wildlife Refuge 
System Administration Act of 1966. 
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National Wildlife Refuge System Improvement Act (1997): Sets the mission and 
administrative policy for all refuges in the National Wildlife Refuge System. Clearly defines 
a unifying mission for the Refuge System; establishes the legitimacy and appropriateness of 
the six priority public uses (hunting, fishing, wildlife observation and photography, and 
environmental education and interpretation); establishes the responsibilities of the Secretary 
of the Interior for managing and protecting the system; and requires a comprehensive 
conservation plan for each refuge by the year 2012. This act amended portions of the Refuge 
Recreation Act and National Wildlife Refuge System Administration Act of 1966. 


Native American Graves Protection and Repatriation Act (1990): Requires Federal 
agencies and museums to inventory, determine ownership of, and repatriate cultural items 
under their control or possession. 


North American Wetlands Conservation Act (1989; 16 U.S.C. 4401-4412), as amended: 
Provides funding and administrative direction for implementation of the North American 
Waterfowl Management Plan and the Tripartite Agreement on wetlands between Canada, the 
U.S., and Mexico. 


Protection Act (1922; 16 U.S.C. 594): Provides for the Secretary of the Interior to protect 
and preserve timber on the public lands owned by the United States from fire, disease, or the 
ravages of beetles or other insects. 


Reciprocal Fire Protection Act of 1955 (42 U.S.C. 1856), as amended by the Wildfire 
Suppression Assistance Act of 1989 (102 Stat. 1615): Provides authority for Federal 
agencies to enter into mutual assistance agreements with foreign, State, and local 
governments for combating wildfires and to provide emergency assistance when no 
agreement exists. 


Refuge Recreation Act of 1962 (16 U.S.C. 460k-460k-4), as amended: Authorizes the 
Secretary of the Interior to administer refuges, hatcheries, and other conservation areas for 
recreational use, when such uses do not interfere with the area's primary purposes. The act 
provides for public use fees and permits, and penalties for violation of regulations. It also 
authorizes the acceptance of donations of funds and real and personal property to assist in 
carrying out its purposes. Amendments to the act authorize acquisition of lands and interests 
suitable for: 1) fish and wildlife-oriented recreation, 2) protection of natural resources, 3) 
conservation of endangered or threatened species, or 4) carrying out two or more of these 
stipulations. Such lands were required to be adjacent to or within an existing conservation 
area. Acquisition was not permitted with “duck stamp” receipts for these purposes.  


Refuge Revenue Sharing Act of 1935 (16 U.S.C. 715s), as amended: Provides for 
payments to county governments in lieu of taxes, using revenues derived from the sale of 
products from refuges. Revenues received from refuge products, such as animals, timber and 
minerals, or from leases or other privileges, are required to be deposited in a special Treasury 
account and net receipts distributed to counties. Remaining monies are required to be 
transferred to the Migratory Bird Conservation Fund for land acquisition under provisions of 
the Migratory Bird Conservation Act. The act was later amended to expand the revenue 
sharing system to include National Fish Hatcheries and Service research stations. It also 
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included in the Refuge Revenue Sharing Fund receipts from the sale of salmonid carcasses. 
Payments to counties were established as: 1) on acquired land, the greatest amount calculated 
on the basis of 75 cents per acre, three-fourths of one percent of the appraised value, or 25 
percent of the net receipts produced from the land; and 2) on land withdrawn from the public 
domain, 25 percent of net receipts and basic payment, in lieu of taxes on public lands. 
Amendments to the act authorized appropriations to make up any difference between the 
amount in the Revenue Sharing Fund and the amount scheduled for payment in any year. 
Counties are also required to pass payments along to other units of local government within 
the county that suffer losses in revenues due to the establishment of Service areas.  


Refuge Trespass Act of 1948 (18 U.S.C. 41): This consolidated penalty provisions of 
various acts from 1905 through 1934, establishing and protecting fish and wildlife areas, and 
restated the intent of Congress to protect all wildlife within Federal sanctuaries, refuges, fish 
hatcheries, and breeding grounds.  


Rehabilitation Act (1973): Requires programmatic accessibility in addition to physical 
accessibility for all facilities and programs funded by the Federal government to ensure that 
anybody can participate in any program. 


Rivers and Harbors Act (1899; 33 U.S.C. 403): Section 10 of this act requires the 
authorization by the U.S. Army Corps of Engineers prior to any work in, on, over, or under a 
navigable water of the United States. 


Secretarial Order No. 3226; Evaluating Climate Change Impacts in Management 
Planning (2001): The Department of the Interior Secretarial Order 3226 states that “there is 
a consensus in the international community that global climate change is occurring and that it 
should be addressed in governmental decision making…This Order ensures that climate 
change impacts are taken into account in connection with Departmental planning and 
decision making.” Additionally, it calls for the incorporation of climate change into long-
term planning documents such as the CCP.  


Transfer of Certain Real Property for Wildlife Conservation Purposes Act of 1948 (16 
U.S.C. 667b-d), as amended: This act provides that, upon a determination by the 
Administrator of the General Services Administration, real property no longer needed by a 
Federal agency can be transferred without reimbursement to the Secretary of the Interior if 
the land has particular value for migratory birds or to a State agency for other wildlife 
conservation purposes. 


Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 (42 
U.S.C. 4601 et seq.), as amended: Establishes uniform land acquisition policies for all 
Federal agencies and establishes requirements for the uniform and equitable treatment of 
persons displaced from their homes, businesses, or farms by Federal or federally-assisted 
programs, including land acquisition.  


Volunteer and Partnership Enhancement Act (1998): This amended the Fish and Wildlife 
Act of 1956 to promote volunteer programs and community partnerships for the benefit of 
national wildlife refuges, and for other purposes. 
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Waterfowl Depredations Prevention Act (1956; 7 U.S.C. 442-445), as amended: This act 
authorizes the Secretary of the Interior to use surplus grain owned by Commodity Credit 
Corporation in feeding waterfowl to prevent crop damage. Findings regarding possible crop 
damage are to be made by the Secretary of the Interior, and grain is to be used to lure 
waterfowl away from crops while not exposing them to shooting over areas to which they 
have been lured. Such grain may be made available to Federal, State or local governments or 
private organizations or individuals. Appropriations are authorized to reimburse the 
Corporation for packaging and transporting such grain.  


Water Resources Planning Act (1965), as amended: This established a Water Resources 
Council to be composed of Cabinet representatives, including the Secretary of the Interior. 
The council was empowered to maintain a continuing assessment of the adequacy of water 
supplies in each region of the U.S. In addition, the council was mandated to establish 
principles and standards for Federal participants in the preparation of river basin plans and in 
evaluating Federal water projects. Upon receipt of a river basin plan, the Council was 
required to review the plan with respect to agricultural, urban, energy, industrial, 
recreational, and fish and wildlife needs. This also established a grant program to assist states 
in participating in the development of related comprehensive water and land use plans.  


Wetlands Reserve Program: The Wetlands Reserve Program (WRP) is a voluntary 
program. It provides technical and financial assistance to eligible landowners to address 
wetland, wildlife habitat, soil, water, and related natural resource concerns on private lands in 
an environmentally beneficial and cost-effective manner. The program provides an 
opportunity for landowners to receive financial incentives to restore, protect, and enhance 
wetlands in exchange for retiring marginal land from agriculture. There are three enrollment 
options for landowners: 1) permanent easement, 2) 30-year easement, and 3) a restoration 
cost-share agreement. The WRP was re-authorized in the Farm Security and Rural 
Investment Act of 2002 (Farm Bill). The Natural Resources Conservation Service 
administers the program (See also: Food Security Act of 1985).  


Wilderness Act of 1964 (16 U.S.C. 1131): This act directed the Secretary of the Interior to 
review every roadless area of 5,000 or more acres and every roadless island (regardless of 
size) within National Wildlife Refuge and National Park Systems and to recommend to the 
President the suitability of each such area or island for inclusion in the National Wilderness 
Preservation System, with final decisions made by Congress. The act provides criteria for 
determining suitability and establishes restrictions on activities that can be undertaken on a 
designated area. It authorizes the acceptance of gifts, bequests, and contributions in 
furtherance of the purposes of the act and requires an annual report at the opening of each 
session of Congress on the status of the wilderness system. 
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Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment  


United States Fish and Wildlife Service 
Environmental Action Statement 


 
Within the spirit and intent of the Council on Environmental Quality’s regulations for 
implementing the National Environmental Policy Act (NEPA), and other statues, orders, and 
policies that protect fish and wildlife resources, I have established the following administrative 
record and determined that the action of implementing the Buffalo Lake National Wildlife 
Refuge Comprehensive Conservation Plan is found not to have significant environmental effects 
as determined by the attached Finding of No Significant Impact (following) and the 
Comprehensive Conservation Plan and Environmental Assessment.  
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1.0 PURPOSE AND NEED FOR PROPOSED ACTION ALTERNATIVE 


 
Photo C-1 Sunrise on the Refuge USFWS 


1.1  Introduction 


The United States Fish and Wildlife Service (Service) proposes to implement a Comprehensive 
Conservation Plan for the Buffalo Lake National Wildlife Refuge (NWR), which would guide 
management on the refuge for the next 15 years.  This Environmental Assessment (EA) is being 
prepared to evaluate the effects associated with this proposal and complies with the National 
Environmental Policy Act (NEPA) in accordance with Council on Environmental Quality 
regulations (40 CFR 1500-1509) and Department of the Interior (516 DM 8) and Service (550 
FW 3) policies (see Section 1.7 for a list of additional regulations that this EA complies with).  
NEPA requires examination of the effects of proposed actions on the natural and human 
environment.  In the following chapters, we describe three alternatives for future Refuge 
management, the environmental consequences of each alternative, and our proposed 
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management direction.  Each alternative was designed to contain a reasonable mix of fish and 
wildlife habitat prescriptions and wildlife-dependent recreational opportunities consistent with 
the Refuge System Improvement Act and specific Refuge purposes. 
 
The environmental consequences of each alternative are described below and form the basis for 
selection of the proposed action for the Buffalo Lake NWR Comprehensive Conservation Plan 
which is a planning document that: 
 


• Describes the desired future conditions of a Refuge or planning unit and provides long-
range management direction to achieve the purposes of the refuge; 


• Helps fulfill the mission of the Refuge System; 


• Maintains and, where appropriate, restores the ecological integrity of the refuge and the 
Refuge System; 


• Helps achieve the goals of the National Wilderness Preservation System; and 


• Meets other mandates. 
 
This Environmental Assessment was designed to cover the environmental consequences for most 
future management actions and current facilities on the Buffalo Lake NWR; however, some 
future actions such as the construction of major facilities will require further environmental 
documentation.  


1.2  Location 


Buffalo Lake NWR is located in the central part of the High Plains area of the Texas Panhandle, 
situated in the southern corner of Randall County, Texas.  The refuge is made up of 7,677 acres 
of short-grass prairie, riparian, marsh, woodland, and cropland habitats.  The refuge is 1.5 miles 
south of the small community of Umbarger, which is 10 miles west of Canyon, 15 miles east of 
Hereford, and approximately 30 miles southwest of Amarillo. 
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1.3  Background 


The National Wildlife Refuge System Improvement Act of 1997 requires each national wildlife 
refuge to have a Comprehensive Conservation Plan (Plan). The mandate is to develop and 
implement a Plan for the Buffalo Lake National Wildlife Refuge. The purpose of the Plan is to 
determine management direction for the refuge that best achieves the purposes, vision, and goals; 
contributes to the National Wildlife Refuge System (Refuge System) mission; addresses the 
significant issues and relevant mandates; and is consistent with principles of sound fish and 
wildlife management. The CCP will identify a set of goals, objectives, and strategies for refuge 
management for the next 15 years.   
 
The area that now comprises the Buffalo Lake NWR was originally purchased in 1937 by the 
Soil Conservation Service, U.S. Department of Agriculture’s former National Resource 
Conservation Service (NRCS), under provisions of the Bankhead-Jones Farm Tenant Act which 
authorized the Department of Agriculture to purchase sub marginal agriculture lands for uses 
such as forestry, grazing, and public recreation.  The land that makes up Buffalo Lake NWR was 
purchased under provisions of this Act.  First known as the Tierra Blanca Water Conservation 
Project, the area was acquired to provide flood control and aquatic recreation for the south-
central Texas Panhandle.  These parcels were considered to be infertile land with such a low 
level of productivity that they became no longer profitable.   
 
Shortly after completion of the earthen Umbarger Dam that impounded the 2,300-acre Buffalo 
Lake reservoir, the area was turned over to the U.S. Forest Service and renamed the Buffalo 
Lake Conservation Area.  The project was later transferred from the Forest Service to the U.S. 
Fish and Wildlife Service (Service) on November 6, 1958, by Executive Order 10787.  Buffalo 
Lake NWR was established on November 17, 1959, under Secretarial Order 2843, using the 
authority of the Migratory Bird Conservation Act (16 U.S.C. 712d).  Refuge purposes include: 
 


• “...for use as an inviolate sanctuary... for any other management purposes… for migratory 
birds.” (Migratory Bird Act) 


 


• “…for use and administration under applicable laws as a refuge for migratory birds and other 
wildlife…”  


• (Secretarial Order 2843) 
 
It has been managed as a component of the National Wildlife Refuge System since that time.   
 
Historically, Buffalo Lake provided habitat for millions of migrating and wintering waterfowl 
and other wetland-dependent wildlife.  Waterfowl numbers began building up in late October 
and sometimes reached peak numbers in excess of one million ducks and 40,000 geese by mid- 
December (USFWS, 1962-1968).  Simultaneously, the lake was a popular attraction for locals 
and visitors who referred to the lake as “the Playground of the Panhandle.”  Visitor use, the 
majority of which occurred in the late spring and summer months, often exceeded one-half 
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million people annually.  The lake’s primary source of water, however, was runoff from 
precipitation and discharges of natural springs carried by Tierra Blanca Creek, which soon 
presented a problem. 
 
During the 1970s, rainfall patterns declined and construction of numerous upstream 
impoundments on the Tierra Blanca watershed significantly reduced the water flows into Buffalo 
Lake.  Simultaneously, cattle feed yard operations located upstream were seriously affecting the 
water quality of the area.  The Ogallala Aquifer dropped in excess of fifty feet as a result of this 
decreased rainfall combined with agricultural and urban pumping.  This drop in the aquifer 
resulted in drying of the natural springs that originally fed Tierra Blanca Creek.  Therefore, 
Tierra Blanca Creek no longer carries permanent water flow and water reaches Buffalo Lake 
only during significant rain run-off events.  Major storms occasionally flood Tierra Blanca Creek 
and deposit organic contaminants from upstream resulting in questionable water quality 
conditions. 
 
During 1978-79, a major rainfall event filled Buffalo Lake to capacity and flooded the 
surrounding area.  As a result, Umbarger Dam was condemned, and the lake was drained.  The 
condemned earthen dam was eventually replaced with a compacted cement flood control 
structure in 1992.  Due to reduced and infrequent water flow and questionable water quality, the 
water entering Buffalo Lake is released and the dry lake bed is managed for wildlife.   
 
Buffalo Lake NWR is one of the 159 national wildlife refuges and waterfowl management units 
located in the Central Flyway.  The Central Flyway is a regular migration route for many bird 
species that stretches from Alaska and central Arctic Canada to South America.  The flyway 
spans eleven U.S. states, including Alaska, Montana, North Dakota, South Dakota, Wyoming, 
Nebraska, Colorado, Kansas, New Mexico, Oklahoma, and Texas. It is made up of 7,664 acres of 
short grass prairie, riparian, marsh, woodland, and cropland habitats.  The dried lakebed of 
Buffalo Lake comprises 581 acres of the refuge. 
 
The management activities of this refuge contribute to the objectives of the Central Flyway 
Management Program and the Playa Lakes Joint Venture.  The refuge serves the objectives of its 
establishment by providing quality habitat to maintain the health and condition of wintering 
birds.  The bird’s condition over the winter months affects their spring migration and 
reproductive success.  Many factors within the lands of the Central Flyway can affect migratory 
bird resources.  Conversely, management activities that occur on refuges can have wide ranging 
effects on the bird populations of the entire Central Flyway.  Factors influencing the bird use of 
this area include the activities of other countries, regional farming practices, the activities of 
Federal and State agencies, private organizations, local governments, the influence of treaties 
affecting wildlife and wild lands, and natural factors such as climate and local precipitation. 


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment  C-5 







Appendix C. Environmental Assessment Buffalo Lake NWR 


Conservation efforts on the refuge began focusing on species other than migratory waterfowl 
after the lakebed dried.  While Buffalo Lake NWR and other nearby refuges (Muleshoe and 
Grulla) were established as habitat for migrating waterfowl, these areas also provide habitats for 
other migratory, resident, and threatened or endangered species which in many cases have now 
become management priorities.  Buffalo Lake NWR provides over 4,000 acres of short grass 
prairie habitat in public ownership.  Private land stewardship initiatives, like the High Plains 
Partnership and Playa Lakes Joint Venture, have recently become the focus of agencies like the 
Service as the key to protecting and possibly restoring water resources and habitat values of the 
native short and mixed grass prairies and preventing fish and wildlife declines in the High Plains 
region. 


1.4  Purpose 


The mission of the National Wildlife Refuge System, as written in the National Wildlife Refuge 
System Improvement Act of 1997, is: 
 


“…to administer a national network of lands and waters for the conservation, management, and, 
where appropriate, restoration of the fish, wildlife, and plant resources and their habitats within 
the Unites States for the benefit of present and future generations of Americans” 


 
As such, the purpose of the proposed action is to specify a management direction for Buffalo 
Lake NWR over the next 15 years.  The purpose of the EA is to: 
 


• Select a management direction for the Refuge that best achieves the Refuge’s purposes, 
vision, and goals;  


• Contributes to the mission of the National Wildlife Refuge System;  


• Ensure consistency with principles of sound fish and wildlife management; 


• Addresses relevant mandates and major issues during scoping.   
 
The proposed management direction is described in detail through a set of goals, objectives, and 
strategies in the Comprehensive Conservation Plan (Plan). 


1.5  Need for Action 


The CCP is needed to provide guidance and rationale for management actions.  Management is 
now guided by various general policies, short-term plans, and step-down management plans that 
do not reflect current conditions or recent scientific knowledge.  The action is also needed to 
address current management issues and to satisfy the legislative mandates of the National 
Wildlife Refuge System Improvement Act of 1997, which requires that each refuge is managed 
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to fulfill the mission of the National Wildlife Refuge System and the purposes for which the 
individual refuge was established. 


1.6  Decision to be Made 


The Regional Director for the Southwest Region (Region 2 of the U.S. Fish and Wildlife 
Service) will make two decisions based on this EA: (1) select which alternative the Refuge will 
implement, and (2) determine if the selected alternative is a major Federal action significantly 
affecting the quality of the human environment, thus requiring preparation of an Environmental 
Impact Statement (EIS), or whether implementation of the Proposed Action can proceed.  The 
planning team has recommended Alternative B, Proposed Action, to the Regional Director.  
Assuming no significant impact is found the final Plan will include a Finding of No Significant 
Impact (FONSI), a statement explaining why the selected alternative will not have a significant 
effect on the quality of the human environment. This determination takes into consideration the 
Service and Refuge System mission, the purpose(s) for which the Refuge was established, and 
other legal mandates. Once the FONSI is signed, the Plan will be implemented, monitored 
annually, and revised when necessary.  


1.7  Regulatory Compliance 


National wildlife refuges are guided by the mission and goals of the National Wildlife Refuge 
System (NWRS), the purposes of an individual refuge, Service policy, and laws and international 
treaties.  Relevant guidance includes the National Wildlife Refuge System Administration Act of 
1966, as amended by the National Wildlife Refuge System Improvement Act of 1997, Refuge 
Recreation Act of 1962, and selected portions of the Code of Federal Regulations and Fish and 
Wildlife Service Manual.  
 
The Plan’s overriding consideration is to carry out the purpose for which the Refuge was 
established. Refuge purposes are stated in the laws that established the Refuge and provided the 
funds for acquisition. Fish and Wildlife management is the first priority in refuge management, 
and the Service allows and encourages public use (wildlife-dependent recreation) as long as it is 
compatible with, or does not detract from, Refuge purposes. 
 
This EA was prepared by the Service and represents compliance with applicable Federal statutes, 
regulations, Executive Orders, and other compliance documents.  Appendix A of the Plan 
contains a list of the key laws, orders and regulations that provide a framework for the proposed 
action.   
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Further, this EA reflects compliance with applicable State of Texas and local regulations, 
statutes, policies, and standards for conserving the environment and environmental resources 
such as water and air quality, endangered plants and animals, and cultural resources.  
 
Comprehensive Conservation Plans include a review of the appropriateness and compatibility of 
existing refuge uses and of any planned future public uses.  An appropriate use is a proposed or 
existing wildlife-dependent recreational use as identified in the 1997 Refuge System Improvement 
Act or a use that contributes to the fulfillment of the refuge purpose, the Refuge System mission, or 
goals and objectives described in a refuge management plan.  A compatible use is an appropriate 
use that will not materially interfere with or detract from the purposes of the refuge or the National 
Wildlife Refuge System mission.  
 
If a use is determined to be an ‘Appropriate Refuge Use’ by a refuge manager, it is then taken 
through the ‘Compatibility Determination’ process. This process culminates in a determination 
on whether or not the use will materially interfere with or detract from the purposes of refuge or 
the National Wildlife Refuge System mission.  Compatibility determinations have been 
completed for the following activities and are provided in Appendix D of the Plan. For more 
information on Appropriate Refuge Uses and Compatibility Determinations, including a list of 
currently approved CDs, see Chapter 5, of the Plan.  


1.8  Scoping/Public Involvement and Issues Identified: 


In accordance with Service guidelines and NEPA recommendations, public involvement has 
been a crucial factor throughout the development of the Draft Plan and EA. Formal scoping 
began with publication of a Notice of Intent to prepare a Comprehensive Conservation Plan and 
Environmental Assessment in the Federal Register on June 19, 1998.  At this time, a fact sheet 
stating the history, goals, objectives, and long-range plans of the refuge was distributed at 
Refuge Headquarters and to interested parties.  It was originally determined that holding an open 
house at the refuge was not necessary. 
 
The Service uses scoping as a process for identifying the “scope of issues” to be addressed by the 
Comprehensive Conservation Plan.  The scoping process involves participation by Federal, State, 
and local agencies as well as private organizations and individuals.  The agency must offer an 
opportunity to provide feedback to interested individuals or organizations that may be affected 
by the agency action.  Issues may include: 
 


• An initiative;  


• Opportunity; 


• Resource management problem; 


• Threat to the resources of the unit; 
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• Conflict in uses; 


• Public concern; or 


• The presence of an undesirable resource condition.  
 
After changes in staff and new guidance on the development of Plans, the refuge revisited their 
scoping efforts in 2004.  At that time, information sheets were distributed to the public by mail, 
and news releases were sent to nine area newspapers to request public involvement during the 
scoping period.  Twelve written comments and one telephone comment were submitted to the 
Refuge in response. In addition, a news article on http://amarillo.com featured the development 
of the management plan for Buffalo Lake NWR, and two opinion pieces followed.  Twelve 
individuals wrote comments on that website in response to these articles.   
 
Also in 2004, a letter was sent to individuals at Texas Parks and Wildlife Department (TPWD) 
formally inviting them to participate in the development of the CCP.  In September 2004, TPWD 
replied with a letter providing input into the planning process.   
 
In November 2009, an additional request for comments was sent out in a planning update 
distributed to the refuge’s mailing list.  Approximately 40 comments were received during this 
effort, and each response was considered during Plan development.  The Service also used public 
open house meetings to gather further input for the development of the Plan.   
 
A public meeting was held at the refuge on December 15, 2009.  Despite advertising for the open 
house, very few individuals attended the meeting.  The discussion was focused horseback riding.    
 
All of the feedback provided during the public scoping period identified concerns from a variety 
of stakeholders.  The issues and concerns provided the basis for developing the refuge’s 
management direction and played a role in determining desired conditions for the refuge.  The 
issues for the refuge to address are divided into four categories:  


1. Habitat Management 
2. Wildlife Management  
3. Public Use 
4. Facilities 


 
1.8.1  Habitat Management 
 
Climate Change 
Two members of the public expressed concerns about climate change.  One of those individuals 
described the need to address climate change in management planning, and the other expressed 
concern regarding potential effects of climate change on the Refuge, recommending minor 
management changes.  The refuge acknowledges that climate change can alter the distribution of 
habitat types in Texas and the rest of the world, also impacting the wildlife species that inhabit 
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them.  Although the refuge can do little to resolve this issue, it can recognize when change is 
occurring, document changing conditions through data collection, and adapt management to 
reflect changes in hydrology and plant communities.  Concerns regarding climate change also 
indicate the need to develop baseline data on refuge habitat resources so that the refuge can 
appropriately respond to changing conditions.   
 
Habitat Fragmentation 
Much of the land surrounding the refuge is used for agricultural purposes, thereby reducing or 
fragmenting the amount of short-grass prairie habitat.  Five members of the public provided 
comments expressing concern over habitat loss associated with development, and one individual 
requested that the refuge work on preventing fragmentation both on its land and on surrounding 
lands.  The refuge has an opportunity to increase habitat restoration practices beyond its current 
borders by working with adjacent landowners and acquiring additional lands.   
 
Wind Energy Research 
There is one company assessing the idea of placing wind farm generators adjacent to the refuge 
and staff is concerned on how such developments may impact migratory birds.  In anticipation of 
possible construction of wind turbines near the refuge, refuge staff has been conducting diurnal 
avian activity surveys to better understand how wind energy developments may affect migratory 
birds.  The refuge views this development as a potential partnership opportunity and has initiated 
acoustic monitoring with a current wind energy developer.  Refuge staff maintains knowledge of 
future projects through partnerships with wind energy developers in order to track and anticipate 
potential changes in habitat fragmentation and wildlife behavior. 
 
Prairie Management and Restoration 
Buffalo Lake NWR provides 4,373 acres of native short grass prairie in an area where much of 
this habitat has been lost through development and fragmentation.  Members of the public and 
refuge staff are concerned with protecting this remaining native short grass prairie habitat.  The 
refuge recognizes the need to enhance the quality of existing prairie habitat through restoration 
efforts.   
 
Prescribed burning and grazing are the primary management tools used to maintain and restore 
native prairie.  When properly managed, grazing and prescribed fire serve to maintain and 
encourage native grasses and forbs and to cycle nutrients through the ecosystem.  The refuge 
currently leases livestock grazing on the refuge.   
 
The public wants to see the continued use of both grazing and prescribed fire on the refuge to 
enhance forage types and deter noxious weeds.  Specifically, members of the public suggested 
the use of intensive rotational or patch grazing and burning, recommending that Buffalo Lake 
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NWR mimic the grazing patterns used at Muleshoe NWR.  One member of the public requested 
an in-depth review of the grazing rights and fees associated with the refuge.   
 
Invasive Flora Species 
One threat to the refuge is the presence of invasive plant species; however, it is estimated that 
only 2 percent of the refuge has been encroached upon.  The primary invasive species on the 
refuge include salt cedar, Siberian elm, Russian olive, kochia, and musk thistle.  These plant 
species out-compete native plant and reduces habitat quality.  The majority of the non-native 
trees are located within or around the edges of the lake bottom and along Tierra Blanca Creek, 
but they are not spreading at an alarming pace due to the lack of reliable flooding.  Historically, 
encroachment of woody species into grasslands was minimized by periodic fires characteristic of 
short grass prairie ecosystems.  Nearby farming, fire suppression, and introduction of exotic 
species continue to threaten the short grass prairie.  The refuge and the public identified the need 
for eradication of certain invasive species through grazing and prescribed burning.   
 
Moist Soil Management 
The refuge contains 10 individual four-acre ponds in the Tierra Blanca Creek floodway, which 
were constructed to compensate for the lack of migratory bird habitat due to the receding water 
table and subsequent drying of Buffalo Lake.  The moist soil units are watered as necessary to 
provide succulent emergent vegetation to be used as food for ducks in late winter and early 
spring.  These moist soil units have become the fundamental resource bringing migratory birds to 
the refuge, thereby serving the purpose of Buffalo Lake NWR.  Refuge staff will continue 
providing this integral habitat for migratory birds in order to continue serving the purpose of the 
refuge. 
 
Lakebed Management 
The 2,818-acre dry lakebed of Buffalo Lake contains high concentrations of organic 
contaminants including nitrogen and nitrates that have been deposited over the years from 
upstream cattle feedlots.  One commenter expressed the desire for the lake to be decontaminated, 
the dam repaired, and the lake refilled so that humans and waterfowl alike could enjoy it.  
Because of the high contamination levels and the lack of water, the refuge is limited in their 
abilities to manage the lakebed.  Current management options do not include re-establishing the 
lake with an un-limited water supply, the potential for spread of disease due to insufficient flows 
and subsequent stagnant water conditions, as well as the financial commitment necessary to 
implement.  The Refuge is considering management options for the dam that best meets the 
mission for which the refuge was established and will initiate a separate decision document with 
an associated public review period to help formulate feasible alternatives. 
 
Since it was last drained, the lakebed reverted to monotypic, dense stands of kochia, a non-native 
invasive plant.  These stands restrict native vegetative growth and increase the threat of wildfire, 
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presenting a management problem for refuge staff.  Cooperative farming is used to reduce 
organic contaminants in the soil, break up monotypic stands of kochia, and reduce woody 
encroachment of salt cedar, while simultaneously providing desirable wildlife food sources.   
 
Water  Quality 
The refuge is located downstream from multiple cattle operations in Hereford, Texas. The area 
surrounding the refuge experiences significant flood events during periods of heavy rainfall that 
affect water quality.  These events carry contaminated run-off that is deposited into the Buffalo 
Lakebed.    As a result, the surface run-off during flood events contains a high amount of fecal 
coli form contamination that, if not removed from the flood waters, is transported through the 
refuge and into the watershed.  This is an issue recognized by refuge staff and members of the 
public.   The current Standard Operating Procedure and Emergency Plan for the management of 
the Hazardous Umbarger Dam require the gate to be left open one inch to allow all water to 
continue downstream.  This carries these high amounts of fecal coliform bacteria downstream 
threatening the people of Canyon and others.  The refuge needs to develop the means to contain 
the water keeping the fecal coliform contained and away from contact with the public.  If water 
levels rise to dangerous levels behind Umbarger Dam the gates can be opened in an emergency 
situation. 
 
Receding Water Table 
The tapping of the Ogallala aquifer for residential and commercial uses has caused the water 
table to drop substantially, causing the natural springs that fed Tierra Blanca Creek to dry.  
Buffalo Lake has gone dry, and the refuge has a limited water supply for management purposes.  
Multiple members of the public are concerned about the current water shortage and the potential 
for continued decrease of the water table.  One individual suggested that the refuge adapt its 
management to the drier habitat, and another person wrote that, without water, the refuge may 
have no value.   
 


1.8.2  Wildlife Management 
Native Fauna 
While many members of the public expressed their general support for the refuge’s management 
of wildlife, concerns regarding native fauna were focused on deer, prairie dogs, bison, gophers, 
and coyotes.  The refuge staff and the public recognize that certain native species, including deer 
and prairie dogs, have the potential to become overpopulated on the refuge.  The public is 
concerned about habitat damage and the potential for overpopulated species to spread onto 
neighboring lands causing crop damage.  Other concerns regarded wildlife disease and balancing 
wildlife management while simultaneously providing public use opportunities.  One individual 
suggested reintroducing bison on the refuge due to their historic presence prior to their 
eradication in 1880’s.  A member of the public also expressed concern over the spread of 
gophers.  Another member of the public commented that the refuge is too focused on protecting 
coyotes.   
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Invasive Fauna 
There has been a rapid increase in the population of feral hogs across the panhandle of Texas in 
recent years.  Feral hogs can cause massive habitat destruction by rooting into soils when digging 
for food, subsequently leaving the disturbed soils highly vulnerable to the spread of invasive 
flora.  Although feral hogs are not currently present on the refuge, the refuge recognizes the 
importance of not letting this invasive species become established on refuge land.  Members of 
the public also commented with concern about the looming threat of feral hogs.   
 
Shift Refuge Emphasis 
The refuge was originally established to provide habitat for migratory birds.  At that time, the 
lake provided habitat for millions of migrating and wintering waterfowl along with other 
wetland-dependent wildlife.  As discussed in Section 1.3 (Background) and 1.8.1 (Ecosystem-
Related Management), the lake has since dried up, thereby decreasing the amount of migratory 
waterfowl habitat available on the refuge.  Members of the public also expressed concern over 
water availability to attract waterfowl.  Suggested remedies included keeping water in the lake, 
the Stewart Marsh area, and behind the dikes, as well as creating a small wetland.  Another 
commenter requested the refuge shift their emphasis from waterfowl to grassland wildlife due to 
the water shortage.   
 


1.8.3  Visitor Services 
Through the Refuge Improvement Act of 1997, the Service established six wildlife-dependent 
recreational uses of national wildlife refuges that are to be considered a priority during the 
planning process.  These include hunting, fishing, wildlife observation, wildlife photography 
environmental education, and interpretation.  The public provided feedback regarding hunting, 
environmental education, and wildlife observation, as well as other potential recreational 
activities including horseback riding, camping, and bicycling.   
 
Hunting 
Although one individual provided a comment requesting that the refuge remain closed to 
hunting, others commented in support of hunting.  The refuge is not currently open to hunting, 
but this activity may provide an opportunity to assist in wildlife management.   
 
Fishing 
The refuge identified the opportunity to provide young visitors to participate in fishing.  Staff 
identified the need to consider this opportunity in the Plan despite receiving only two comments 
on the topic.  One comment was in favor of allowing fishing and one specifying that the refuge 
should add more wetlands but not allow fishing. 
  


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment  C-13 







Appendix C. Environmental Assessment Buffalo Lake NWR 


Environmental Education and Interpretation 
Comments regarding environmental education and interpretation requested an increase in efforts 
catering to local schools and area teachers.  The refuge currently has an annual education day for 
surrounding schools and maintains an area on the refuge dedicated to environmental education 
and interpretation programs, but staff would like to expand these programs. 
 
Wildlife Observation and Photography 
The public was generally in support of existing wildlife observation opportunities and requested 
an increase in the area open to birding and hiking.   
 
Camping 
Many public comments were received suggesting that the refuge add camping opportunities, 
including fee-based camping in designated areas and RV camping.  The refuge currently offers 
primitive camping, which has been determined a compatible use.  Many campers have also 
initiated star gazing activities in the campground and often set up personal astronomy equipment.  
 
Bicycling 
Two comments were received requesting the refuge allow bicycling in designated areas. 
Bicycling has been permitted on the auto tour route; however, cross country or off-road uses of 
bicycles are prohibited.  
 
Horseback Riding 
A local horseback riding group requested to allow horseback riding on the refuge.  Though the 
refuge never officially allowed horseback riding, the activity was allowed by previous 
management.  Horseback riding has been declared incompatible with the purpose of the refuge 
and was officially discontinued in 1998 after natural flooding removed all trails and structures 
from the refuge.  Horseback riding will not be considered as an alternative during this planning 
process. 
 


1.8.4  Facilities Management 
Administrative Facilities 
The refuge headquarters complex is situated on 85 acres and consists of a small office building, 
which is also used as a Visitor Contact Center, a maintenance building, two equipment storage 
buildings, a refuge house with vehicle garage and storage building, two cooperative trailer 
quarters, an oil storage building, a small storage building, two sign storage bin buildings, a water 
well pumping house, and a supply yard storage building.  The current refuge headquarters is 
located in an old, small, and congested building serving the purposes of providing all 
administrative offices and a visitor contact center.  This arrangement does not portray the 
informative and professional image that the refuge should be able to provide to refuge visitors.  
Shop facilities are also too small for routine equipment maintenance and repair to be conducted 
indoors.  Therefore, the Refuge has determined that the existing administrative complex is not 
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meeting the needs of current staff or the public.  Staff has identified the need to add a new 
permanent Refuge Headquarters with biology lab and a larger shop facility to maintain and repair 
the heavy equipment used on the refuge.   
 
Public Use Facilities 
Currently, the refuge allows public access to 1,301 acres or 17 percent of the refuge where 
visitors can participate in wildlife-dependent recreation.  Many of the public comments received 
described the desire for an increase both in the amount of refuge land open to public use and in 
the refuge’s hours of operation, which are currently Monday through Friday 8:00 am to 6:00 pm 
from October 1 through March 31 and 8:00 am to 8:00 pm from April 1 through September 31.  
The refuge feels the amount of land open to the public is adequate.  Areas that are “closed” to the 
public are utilized as areas of conservation, management and habitat restoration for wildlife.   
 
Individuals also requested that the refuge add new trails and picnic areas and update existing 
kiosks and restrooms. Since the time of the public comment period, the refuge has added a 
grassland trail, an ADA accessible prairie dog town trail, and has replaced one of the old 
restrooms in the camping area. Many comments described the need to lengthen refuge hours, 
which the refuge recognizes as a potential opportunity to increase visitation.  Some individuals 
commented on the presence of trash and vandalism on the refuge, which the refuge addresses 
through routine maintenance and partnerships with local organizations that assist in trash 
collection.  Other comments requested that the Service consider changing Buffalo Lake NWR’s 
name due to the altered hydrology of the former lake.   
 
Quality and Safety of Refuge Roadways 
In addition, the refuge is concerned about the current condition of all refuge roadways and 
parking areas.  These roadways and parking areas are gravel, which increases the time and 
money required for maintenance and limits the safety, efficiency, and quality of refuge visitation.   


Chapter 2 – Description of Alternatives 


2.1   Formulation of Alternatives 


Alternatives are different approaches or combinations of management actions designed to 
achieve a refuge’s purposes and vision, the goals identified in the Plan, the goals of the Refuge 
System, and the mission of the Service.  Based on the issues, concerns, and opportunities heard 
during the public scoping process, the Planning Team developed three alternative management 
scenarios that could be implemented at Buffalo Lake NWR. 
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This EA considers all three alternatives in detail (see section 2.4), which cover a reasonable 
range of alternatives.  In addition, there was one alternative that was considered but eliminated 
from detailed analysis for the reasons listed below (see section 2.3).  These alternatives represent 
different approaches or management scenarios for the future protection, restoration, and 
management of the Refuge fish, wildlife, plants, habitats, and other resources, as well as 
compatible wildlife-dependent recreation. Refuge staff assessed the biological conditions of 
Refuge habitats and analyzed the external relationships affecting each Refuge unit. This 
information contributed to the development of Refuge goals and, in turn, helped formulate the 
alternatives.  


2.2  Alternatives Considered but Dismissed from Detailed Analysis 


The alternatives development process under NEPA and the Improvement Act are designed to 
allow the planning team to consider the widest possible range of issues and develop feasible 
management solutions that respond to these issues. These management solutions are then 
incorporated into one or more alternatives evaluated in the EA process and considered for 
inclusion in the CCP. 
 
Actions and alternatives that are not feasible or may cause substantial harm to the environment 
are usually not considered in an EA. Similarly, an action (and therefore, an alternative containing 
that action) should generally not receive further consideration if: 
 


• It is illegal (unless it is the No Action Alternative, which must be considered to provide a 
baseline for evaluation of other alternatives, even though it may not be capable of legal 
implementation).  


• It does not fulfill the mission of the National Wildlife Refuge System. 


• It does not relate to or help achieve one of the goals of the Refuge. 


• Its environmental impacts have already been evaluated in a previously approved NEPA 
document. 


 
However, if such actions or alternatives address a controversial issue or an issue on which many 
public comments were received, they may be considered in detail in a NEPA document to 
demonstrate clearly, why they are not feasible or would cause substantial harm to the 
environment.  
 
During the alternatives development process, the planning team considered a wide variety of 
potential actions on the Refuge. The following actions were ultimately rejected and excluded 
from the alternatives proposed here because they did not achieve Refuge purposes or were 
incompatible with one or more goals. 
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2.2.1  Habitat Management 
Receding Water Table 
The Ogallala aquifer continues to decrease due to withdrawal from local residential, commercial 
and agricultural use.  This issue is outside the scope of the Plan and will not be considered in the 
analysis. 
 


2.2.2  Wildlife Management 
Reintroduction of Native Fauna 
The refuge considered reintroducing bison and pronghorn on Buffalo Lake NWR.  Currently, 
there are no bison or pronghorn on the refuge, although historic populations did exist.  The 
American bison was extirpated from the region in 1880.  In 1924, only 10 pronghorn were 
recorded in Randall County, Texas, where the refuge is located.  As these species have not been 
present on refuge lands for nearly a century, the staff would have to make substantial changes to 
the refuge to re-establish them.  Extensive fence work would need to be conducted to protect the 
safety of animals and visitors.  Furthermore, pronghorn require habitat where they can see and 
run long distances, and the refuge is too small to meet their requirements.  Therefore, the refuge 
considered this action but determined that it would not relate to or help achieve refuge goals. 
 


2.2.3  Visitor Services 
Horseback Riding 
Allowing horseback riding was also considered by refuge staff.  Historically, this activity was 
permitted.  A recent Compatibility Determination (CD), however, showed that such activity was 
detrimental to the quality of natural habitats and wildlife activity on the refuge.  The action 
would cause disturbance to wildlife and conflicts between existing visitor service activities, such 
as birding and photography.  Furthermore, the CD found that this action would potentially result 
in increased soil erosion, introduction and spread of invasive plant species, and grassland 
degradation.  Between the exorbitant construction, maintenance, and monitoring costs associated 
with this use and the potential impacts documented in the CD, the refuge concluded that 
horseback riding is not a compatible use.  This action materially interferes with and does not 
satisfy the purpose and need for which this EA is being prepared.   
 
Shift Refuge Emphasis 
The refuge considered the public suggestion that Buffalo Lake NWR shift their emphasis 
completely from waterfowl to grassland wildlife.  The refuge, however, manages both sets of 
habitats equally to provide for all birds and wildlife species.  This balanced approach to 
management is consistent with the purpose of the refuge.  Switching the management focus to 
grassland wildlife would not help the refuge achieve its goals.  Ultimately, the refuge manages 
for migratory birds, including waterfowl, neotropical migrants, and grassland-dependent species; 
therefore, this action was not considered in detail.  
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Comparison of Alternatives 
Issue Topic Alternative A: 


Current 
Management 


Alternative B: Proposed Action Alternative C 


Habitat 
Management 


   


Climate 
Change 


No current 
management 
direction  


Establish a baseline dataset for 
refuge resources.  From this dataset, 
a decision-based research and 
monitoring program will be 
developed to track any potential 
impacts climate change may have on 
the refuge.   


Same as Alternative B. 


Habitat 
Fragmentation 


Limit the amounts 
and types of all 
new 
infrastructures 
such as roads and 
trails on the 
refuge.  


Same as Alternative A, plus the 
development of a Land Protection 
Plan of an additional 20,000 acres 
would guide land acquisition for the 
refuge and further conservation 
efforts in the area and reduce human 
encroachment on the refuge.  


Same as Alternative B. 


Wind Energy 
Research  


Conduct a diurnal 
avian activity 
survey and 
acoustic 
monitoring in 
order to track any 
changes in habitat 
and wildlife.   


Same as Alternative A, plus actively 
track wind energy development 
projects in and around Randal 
County to assist the refuge in 
anticipating potential changes in 
habitat and wildlife.   


Same as Alternative B. 


Prairie 
Management 
and 
Restoration  


Use grazing and 
prescribed fire to 
promote and 
maintain prairie 
habitat.  


Same as Alternative A, plus the 
refuge would supplement current 
management with reseeding parts of 
the refuge with native short grasses.   


Cease using grassland leasing for 
livestock grazing and permit native 
fauna species, whose populations 
would be permitted to increase under 
this alternative, to graze freely without 
competition on the refuge.  The 7-year 
prescribed fire program as described in 
Alternative A would continue.   


Invasive Flora 
Species  


Remove invasive 
flora through 
chemical means. 


Same as Alternative A, plus the 
refuge would utilize additional 
chemical treatment on invasive 
species through the use of aircraft 
application, followed by the 
mechanical removal of aboveground 
systems.   


Same as Alternative B. 


Moist Soil 
Management  


Maintain 40 acre 
Moist Soil Unit. 


Same as Alternative A, plus the 
addition of three -40-acre moist soil 
units and the related pumping 
infrastructure.  The water source, like 
the current moist soil units, will be a 
well from the Santa Rosa Aquifer 


Developed sufficient moist soil units to 
maintain the level which was available 
to wildlife prior to the Ogallala 
Aquifer receding due to human activity 
and use.   
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Comparison of Alternatives 
Issue Topic Alternative A: Alternative B: Proposed Action Alternative C 


Current 
Management 


baffles to 
used.    


insure no Ogallala water is 


Lakebed 
Management 


Cooperatively 
farm 581 acres of 
the dry lakebed. 


Reduce all farming activities to 
approximately half of current 
management; this would limit 
farming activities to no more than 
300 acres.  Additionally, previously 
farmed lands would be converted 
back to natural vegetation.   


Remove all farming activity from the 
refuge and convert farming lands to 
native vegetation.  


Water Quality  Continue to utilize 
the current water 
retention structure 
at Umbarger 
Dam.  


Same as Alternative A, plus the 
installation of bio-filters and 
necessary groundwater pump 
infrastructure in order to remove coli 
forms from surface and ground water 
flowing from adjacent and nearby 
cattle operations.  This infrastructure 
would be located on the Refuge.   


Same as Alternative A. 


Wildlife Management  
Native Fauna Maintain current 


levels of prairie 
dogs, mule deer 
and white tailed 
deer. 


Same as Alternative A Same as Alternative A. 


Invasive 
Fauna 


Manage invasive 
fauna throughout 
the refuge.  


Same as Alternative A Same as Alternative A. 


Visitor Services 
Hunting There is currently 


no hunting 
permitted on the 
refuge and a hunt 
plan has not been 
developed.   


Introduce hunting to the refuge to 
assist in controlling invasive fauna 
species as well as control the 
populations of native fauna species  


Same as Alternative B. 


Fishing  Currently, no 
fishing in the 
refuge. 


Construct a 6+/-acre public fishing 
pond near existing viewing blind by 
the lake bed and Stewart Marsh.   


Same as Alternative B. 


Environmenta
l Education 
and 
Interpretation 


The refuge hosts 
and annual 
education day for 
school children 
from surrounding 
communities. 
Refuge staff 
maintains an 
environmental 


Same as Alternative A plus increase 
the number of education days (as 
requested) to a maximum of one per 
month.  The refuge would also 
develop and construct 20 interpretive 
panels.  Expansion of existing auto 
tour route would open areas of the 
refuge that are closed to the public 
due to safety concerns.   


Same as Alternative B. 
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Comparison of Alternatives 
Issue Topic Alternative A: 


Current 
Management 


Alternative B: Proposed Action Alternative C 


education area for 
education/interpre
tation programs; 
both the education 
area and the staff 
are available upon 
request to provide 
environmental 
education and 
interpretation 
presentations.  
Maintain 
interpretation on 
the auto-tour route 
and self-guided 
hiking trails.     


Wildlife 
Observation 
and 
Photography 


Maintain hiking 
trails and the 
auto-tour route, 
observation decks, 
viewing blinds 
and scenic 
overlooks.  The 
refuge maintains 
two viewing 
blinds, one at 
Stewart Marsh 
and another 
overlooking the 
prairie dog town.   


Same as Alternative A, plus the 
installation of six additional blinds 
near moist soil units, prairie dog 
town and Unit 12 (for deer). 


Same as Alternative B. 


Camping The refuge 
currently permits 
primitive camping 
in a designated 
25-site 
campground that 
has picnic tables 
and restroom 
facilities.   


Same as Alternative A. Same as Alternative A. 


Facilities Management  
Administrativ
e Facilities 


Maintain 
headquarters and 
Visitors Center. 


Same as Alternative A plus develop 
an Administrative Complex to 
include headquarters, Visitors 
Center, biological lab, maintenance 
and storage facility.  


Same as Alternative B, plus increase 
infrastructure to provide the refuge 
with sufficient water sources to mimic 
the amount as historically provided by 
the natural spring.  This would provide 
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Comparison of Alternatives 
Issue Topic Alternative A: 


Current 
Management 


Alternative B: Proposed Action Alternative C 


the same habitat that was available to 
wildlife prior to the Ogallala Aquifer 
receding due to human activity and 
use.   


Public Use 
Facilities 


Limited public use 
facilities include 
photo blinds, four 
parking lots, six 
vault toilets 
 


Same as Alternative A, plus expand 
construction and maintenance of two 
additional hiking trails, one near the 
Prairie Dog town and the other 
through grassland prairie habitat near 
the campground.  The refuge would 
also replace and/or rehabilitate the 
existing chemical toilet facilities 
adjacent to the campground with 
facilities that can remain open year 
round.   


Same as Alternative B. 


Quality and 
Safety of 
Refuge 
Roadways  


Maintain current 
road 
infrastructure. 


Same as Alternative A, plus the 
rehabilitation of the entrance road 
from F.M. 168 to headquarters with 
a two lane paved road with adequate 
shoulders. Resurfacing of the 
remaining refuge roads with new 
caliche.   


Same as Alternative B. 


Table C-1 Comparison of Alternatives 


2.3  Management Direction Common to All Alternatives 


Although the alternatives differ in many ways, there are similarities among them; several 
elements of refuge management are common to all alternatives. These common management 
activities are listed below to reduce the length and redundancy of the individual alternative 
descriptions.  
 
2.3.1  Habitat Management 
Umbarger Dam 
Section 3.6.1 of the CCP discusses the history of Umbarger Dam.  Since the inception of the 
dam, water flowing over the spillway occurred in 1941, 1951, and again in 1960.  The first time 
the dam completely dried out was in  April of 1971, since that time it has filled  within 5 feet of 
the spillway  in a four hour period in 1978, and filled up to 12% capacity in 1998 (PC 
Niemeyer).  The rest of the time the lakebed has remained dry.  Since the dam has held water for 
short periods of time only 3 times in the last 30 years, management of the lakebed has remained 
relatively unchanged.  Habitat features provided by water in the dam have been few and far 
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between dictating the Refuge to manage the dry lakebed using farming methods to best manage 
the needs of migrating waterfowl.    
 
With the initial problems of the dams engineering documented in 1941 shortly after its 
completion it was not modified until 1993.  Now similar improvements are needed as were 
completed in 1993. Since these improvements are very expensive and short lived the Service is 
currently considering alternatives for the dam to best meet the Refuge’s vision for the future, the 
purpose of establishment , and the habitat, wildlife and visitor service goals identified in the 
CCP.  Once the Service has decided on the preferred direction on future management of the dam 
it will include National Environmental Policy Act standards and guidelines including an 
associated decision document ( i.e. Finding of No Significant Impact) and related documents 
accompanied with a public review period.  In the meantime, management direction for the dam 
will be common to all alternatives with detailed analysis included in lakebed management in 
section 2.4.     
 
Wildland Fire 
All wildland fires will be suppressed.  Suppression strategies range from monitoring the fire 
while allowing it to burn itself out (as in the case where no life, property, or resources are 
threatened and/or smoke management is not an issue of concern), to full suppression (if life, 
property, and resources are threatened and/or smoke management is an issue of concern). 
 
The Buffalo Lake NWR will use a decision support process to guide and document wildfire 
management decisions.  The process will provide situational assessment, analyze hazards and 
risks, define implementation actions, and document decisions with corresponding rationale.  
When needed, the refuge would manage wildland fires for more than one objective, and 
objectives can change as the fire moves across the landscape.  Objectives are affected by changes 
in fuels, weather, topography; varying social understanding and tolerance; and involvement of 
other governmental jurisdictions having different missions and objectives (NIFC 2012).  Initial 
action on human-caused wildfire will be to suppress the fire at the lowest cost with the fewest 
negative consequences with respect to firefighter and public safety.  Fire management strategies 
will consider current landscape conditions and spatial and temporal components of the fire 
regime. 
 


2.3.2  Wildlife Management 
The refuge provides habitat for approximately 345 species of birds, 51 species of mammals, 47 
species of reptiles and amphibians.  Although the refuge does not actively manage species 
populations, refuge habitat management activities typically are designed to benefit many of these 
species.  Wildlife management efforts are not anticipated to change across any of the 
alternatives. 
 
Threatened and Endangered Species 
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The purpose of the Endangered Species Act (ESA) of 1973 (Endangered Species Act 1973) is to 
conserve “the ecosystems upon which endangered and threatened species depend” and to 
conserve and recover listed species.  Under the law, species may be listed as either “endangered 
(E)” or “threatened (T).”  Endangered means a species is in danger of extinction throughout all 
or a significant portion of its range; threatened means a species likely to become endangered 
within the foreseeable future.  Proposed species means any species of fish, wildlife, or plant that 
is proposed in the Federal Register to be listed under section 4 of the ESA.  A total of two listed 
species have been identified as having potential to occur in Randall County, Texas including the 
whopping crane and the interior least tern and are identified on Table 3-1 of the CCP.  No 
federally listed plant species are documented on the refuge.  The  actions proposed in the CCP 
are not likely to adversely affect threatened or endangered species, or their habitats. 
 
Native Fauna 
The refuge would continue to manage prairie dog populations through the use of barrier fences 
and the establishment of raptor perches around the existing prairie dog town to limit population 
growth.  The refuge currently does not have any management programs in place that would assist 
in controlling population levels of mule-deer and white-tailed deer; collared dove, ring-necked 
pheasant and starling. 
 
Invasive Fauna 
Currently, the refuge does not have a problem with feral hogs but does have potential habitat.  
The refuge will continue to remove feral hogs if they are observed on the refuge.  Staff will 
maintain a “shoot on site” policy of feral hogs is observed on the refuge to minimize the 
possibility of hog establishment.  If feral hogs signs are observed on the refuge , staff will also 
initiate trapping to remove as soon as possible.  The same applies for feral dogs and cats. 
 
Wind Energy Research 
In anticipation of possible construction of wind turbines near the refuge, refuge staff currently 
works with a regional wind energy developer to conduct a diurnal avian activity survey and 
acoustic monitoring.  These efforts are conducted in order to better understand the impacts of 
wind energy developments on migratory birds.  Under the no action alternative, these partnership 
efforts would continue allowing the refuge to track any changes in habitat and wildlife as a result 
of new developments.   
 


2.3.3  Visitor Services 
Camping 
The refuge would continue to allow primitive camping in designated campgrounds that are 
equipped with picnic tables and a pull-in parking area with restroom facilities nearby.  The 
campground contains 25 camp sites plus a group site.  Open fires are prohibited, but the use of 
propane cook stoves are allowed.   
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Bicycling 
Bicycling will continue to be permitted on the auto tour route; however, cross country or off-road 
uses of bicycles are prohibited.   
 
Refuge Name Change 
As suggested by the public, the refuge considered the possibility of changing the name of the 
Buffalo Lake NWR.  The refuge was established under this name in 1959, and has been managed 
under this name ever since.  Confusion occurs due to visitors arriving expecting to view a lake 
that is now dry, and buffalo that are now extirpated.  Further confusion lies with Buffalo Springs 
Park in Lubbock and in addition there is a Buffalo Lake National Wildlife Refuge in the 
Dakotas.  The suggestion is to change the name of the refuge to Tierra Blanca National Wildlife 
Refuge while retaining the name Buffalo Lake for the lake bed dry or wet. 
 


2.3.4  Facilities Management 
 
Cultural Resources 
The refuge would continue to identify, protect, and manage all significant cultural resources for 
the benefit of future generations.  The refuge would administer, preserve, and protect these 
resources in such a manner that sites, buildings, structures, and other objects of cultural value are 
preserved and maintained for scientific study and public appreciation and use.  The refuge would 
ensure that during the appropriate stages of decision-making affecting these resources such as 
construction, land use, or resource planning, and land acquisition or disposal, full consideration 
is given to cultural resources.  The refuge will ensure that prior to any ground disturbing 
activities, archeological surveys will be conducted according to State Historical Preservation 
Office (SHPO) standards.  The refuge will also ensure that if new sites are discovered, they will 
be secured, recorded, and archived according to SHPO standards. 
 
Oil and Gas Operations  
The refuge does not own any mineral rights.  The refuge does not currently have any active oil or 
gas well sites or production facilities, and only a slight possibility exists of any new discoveries.  
There are currently over 8 miles of pipelines located through various refuge units.  Except for 
pipeline construction projects within existing right-of-ways, the remaining pipelines were in 
place before the inception of the refuge.  Although very rare, occasional spills or blow-outs could 
occur in pipes, causing damage to habitat and wildlife.  Mitigation measures will be incorporated 
to all special use permits allowing any activities relating to oil and gas development and require 
operators to submit a “Development and Operations Plan” for approval by the Refuge Manager. 
 
Service policy 612 FW 2 states that the objectives of oil and gas management on Service lands 
are to protect wildlife populations, habitats, and other resources and to provide for the exercise of 
non-Federal oil and gas rights while protecting Service resources to the maximum extent 
possible.  In accordance with 50 CFR 29.32, persons holding mineral rights shall, to the greatest 
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extent practicable, conduct all exploration, development, and production operations in such a 
manner as to prevent the damage, erosion, pollution, or contamination to the lands, waters, 
facilities, and vegetation of the area.  Such operations must also be conducted without 
interference with the operation of the refuge or disturbance to wildlife and would be subject to 
prior approval by the Service.  All operations would be required to operate under current local, 
State, and Federal regulations and policies.   
 
Operators would be required to prevent, to the maximum extent possible, releases of hazardous 
materials and substances, crude oil, and produced water.  Each operator and/or facility operator 
would have a current Oil Discharge Prevention and Contingency Plan, outlining procedures for 
securing and clean-up of accidental releases.  Sampling, remediation, and restoration of 
contaminated sites would be the responsibility of the operator and/or facility operator and would 
occur in consultation with the Service and the appropriate State agency.  All sites no longer 
being used by industry would be sampled for contaminants at the operator’s expense to ensure 
proper disposal of material and that refuge staff and/or the visiting public are not exposed to 
contaminants.  
 
All oil and gas activities conducted on the refuge require the use of “best management practices” 
as defined in the Operational Plan and/or Special Use Permit.  Efforts to minimize environmental 
impacts in wetland habitats include special conditions such as timing of activity, types of 
equipment used, and use of on-site environmental monitors, as well as habitat restoration 
requirements, if needed.  Best management practices and mitigation measures are discussed and 
agreed upon before the initiation of any seismic, drilling, or production activities.   
 
The Service would request, on a case-by-case basis, that wells, roads, pipelines, and associated 
infrastructure and facilities not needed to support ongoing operations be removed and the sites 
restored to the satisfaction of the Refuge Manager. 


2.4  Alternatives Analyzed in Detail 


The following alternatives were developed to comply with NEPA and to provide ways to address 
a number of issues, concerns, and opportunities that were identified during the public and 
internal scoping process.  Though the alternatives may have different emphases, habitat 
maintenance, restoration, and preservation are common elements of each alternative.  The 
alternatives are intended to provide a range of public uses and access, and respond to significant 
issues or concerns identified during the planning process.    
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2.4.1  Alternative A – No Action (Current Management): 
2.4.1.1  Habitat Management 
 
Climate Change 
In order to minimize the refuge’s impact on climate change, refuge personnel actively recycles 
plastic, paper, printer cartridges and motor oil.  Refuge staff collects plastic, paper and other 
recyclables and transports them to Canyon, Texas recycling dumpsters monthly.  While the 
refuge does not address climate change in the environmental education program, it has installed 
solar panels, planted native trees, and recycles in an effort to reduce the carbon footprint. 
 
Habitat Fragmentation 
Currently, all of the refuge facilities are necessary for day-to-day operations and no new 
construction projects are proposed.  Under the no action alternative, the refuge would continue to 
limit the creation of new roads and infrastructure (e.g., fences) in order to protect habitat 
integrity and promote the natural movement of wildlife.  Existing fences, roads, fire breaks, 
utility right-of-ways, and trails would continue to be maintained regularly as they are necessary 
to carry out the current management programs for the refuge.   
 
Prairie Management and Restoration 
Grazing 
The refuge has been using grazing as a management tool since 1959.  Prior to refuge 
establishment, grazing was permitted during management by the U.S. Forest Service.  From 
1959 through 1984, grazing on the refuge took place annually in the fall, spring and summer.  
Grazing permits were issued to multiple permit holders each grazing season.  In 1963, no 
summer grazing took place and summer grazing was cut from the annual grazing regime.  In 
1969, the Bureau of Land Management, the refuge and the Palo Duro Soil and Water 
Conservation District developed a plan for future guidelines of land use on the refuge.  In the 
plan, a six month grazing program was established in which grazing could take place from 
October 1 to March 31.  Animal Units and Animal Use Months that utilized the grazable units of 
the refuge were dependent upon range conditions.  For example, if the area was in a drought and 
range conditions poor, fewer (or no) animal units were allowed to graze.  If conditions were 
good, more animal units were allowed to graze.  In 1986, competitive bids were sought from 
qualified livestock operators within a 30-mile radius of the refuge; the minimum bid was set at 
$8.30/AUM.  No grazing took place on the Refuge during the following years: 1994, 1995, 1998, 
2001, and 2002 due to extended drought conditions and poor growing seasons.  
 
Currently, permit selection for refuge grazing is conducted by sealed bid.  To be eligible to bid, a 
bidder must be a current livestock operator and have at least a portion of their livestock operation 
within a 30-mile radius of the refuge.  Other regulations include no sub-leasing of cattle; a bidder 
must own at least fifty-one percent of the cattle that are to be grazed on the refuge.  If the bidder 
desires some other person(s) cattle to help make up all or part of the remaining forty-nine percent 
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of livestock needed to equal the total AUMs that are required, the bidder can select whomever 
they choose; however, the bidder can only collect from that  person the same dollar amount per 
AUM as was awarded on the bid.  The bidder would be solely responsible for the livestock 
grazed, the amount paid and all grazing regulations.  Additional AUMs may be allowed 
dependent upon the grassland conditions; switching cattle is not permitted once grazing has 
started and all livestock will be marked (branded or ear-tagged) so as to identify the bidder as the 
owner.  Overall care of livestock is the responsibility of the bidder, no insecticides may be used 
on livestock while they are on the refuge and the permit holder is restricted to designated access 
routes and areas of travel within the refuge.  If the permit holder must be on the refuge before or 
after dark, refuge personnel must be notified prior to going onto the refuge.  The permit holder 
will also maintain all fences and stock watering facilities and is liable for any damages to refuge 
facilities such as fences, water tanks, and other property caused by livestock.  The refuge 
manager reserves the right to discontinue grazing on any or all pastures at any time should 
conditions change and if continued grazing is not meeting wildlife or habitat objectives.  Should 
grazing be terminated due to environmental change, the fee the bidder has paid for unused 
AUMs will be refunded.  Any violations of the grazing regulations will result in the immediate 
cancellation of grazing on the refuge.  Bid forms are mailed to interested cattle owners/operators 
and bid are accepted in sealed envelopes.  On a preselected date the envelopes are opened and 
the highest bidder gets the permit to graze.    
 
Grazing on the refuge is used as a valuable habitat management tool and the grazing strategies 
are designed to mimic the historical grazing of bison.  Controlled livestock grazing helps keep 
the grassland in natural conditions; the removal of dead vegetation and hoof action are beneficial 
to the grassland by aerating the soil and re-seeding native vegetation which prevents plant 
stagnation and promotes plant succession.  Improved range conditions from effective grazing 
practices can provide habitat conditions that promote wildlife diversity. 
 
In 2011, grazing units 5 and 6 were bid out for grazing.  A total of 522 AUMs were bid for 5 
months.  Grazing starts on May 15 and continues through October 15.  Under Alternative A, 
grazing would continue as a prairie management and restoration tool. 
 
Prescribed Fire 
Each of the 7 existing fire lanes would continue to be maintained by refuge staff while the Zone 
Fire Crew would remain stationed at the Wichita Mountains Wildlife Refuge.  Refuge fire lanes 
consist of approximately 113 acres and the actual burning takes place in the spring months each 
year.  
 
The current Fire Management Plan (FMP) for the Refuge was written in 2009. The purpose of 
this FMP includes the following: 
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1) To meet and supplement policies, objectives, and standards for fire management 
presented in the Department Manual (620 DM), Service Manuals (095 FW 3, 232 FW 6, 
241 FW 3, and 241 FW 7) and Fire Management Handbook (621 FW 1-5) 


2) To help achieve resource management objectives to maintain the highest quality short 
grass prairie possible, reduce invasion of woody and invasive species and provide 
habitats for the largest variety of migratory birds and waterfowl.  


3) To provide refuge staff written guidance in carrying out fire management operations. 
 
Fire represents an ecological factor very important in the development and structure of nearly 
every terrestrial ecosystem in North America.  It has been well established that plains and 
hardwood timber ecosystems historically experienced frequent, fast running, short duration fires.  
Recorded accounts of early European explorers and settlers indicate that fires were a common 
occurrence on the plains and were often ignited by lightning activity during the late spring to 
early autumn seasons. 
 
This FMP implements these guiding principles of federal wild land fire policy: 
 


• Firefighter and public safety is the first priority in every fire management activity. 
• The role of wild land fire as an essential ecological process and natural change agent has 


been incorporated into the planning process. Federal agency land and resource 
management plans set the objectives for the use and desired future condition of the 
various public lands. 


• Fire management plans, programs, and activities support land and resource management 
plans and their implementation. 


• Sound risk management is a foundation for all fire management activities. Risks and 
uncertainties relating to fire management activities must be understood, analyzed, 
communicated, and managed as they relate to the cost of either doing or not doing an 
activity. 


• Fire management programs and activities are economically viable, based upon values to 
be protected, costs, and land and resource management objectives. 


• Fire management plans and activities are based upon the best available science. 
• Fire management plans and activities incorporate public health and environmental quality 


considerations. 
• Federal, State, tribal, local, interagency, and international coordination and cooperation 


are essential. 
 
Standardization of policies and procedures among federal agencies is an ongoing objective. 
This FMP meets the direction in the National Fire Plan because it emphasizes the following 
primary goals of the 10-Year Comprehensive Strategy and Cohesive Strategy for Protecting 
People and Sustaining Natural Resources: 
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• Improving fire prevention and suppression, 
• Reducing hazardous fuels, 
• Restoring fire-adapted ecosystems, and 
• Promoting community assistance. 


 
Invasive Flora Species 
The primary invasive species on the refuge include salt cedar, Siberian elm, Russian olive, 
kochia, and musk thistle.  These species out-compete native plant species and reduce the quality 
and quantity of refuge habitat.  Currently, these species have encroached upon 2 percent of the 
refuge.  The majority of the non-native trees are located within or around the edges of the lake 
bottom and along Tierra Blanca Creek; currently their rate of spread is limited due to the lack of 
reliable flooding and refuge management actions.   
 
The refuge is currently using 100 gallon pump sprayers to treat Salt Cedar and occurs from May 
through September, weather permitting.  Kochia and musk thistle is treated using a 50 gallon 
pump/boom sprayer.  Kochia is treated spring and summer depending on available staff while 
musk thistle is usually treated in April and May while they are in rosette stage.  The products that 
are used to treat invasive species include Roundup Pro, Glyfos X-Tra, Garlon 4, Garlon 3A, 
Habitat, and the corresponding surfactants.  All products are used following the label 
instructions.  
 
The refuge would continue to remove invasive species, including salt cedar, Russian olive, and 
musk thistle, by manually-applied chemical means.  This management is guided by the refuge’s 
Integrated Pest Management Plan completed in 2001.  As part of the no action alternative, refuge 
staff would continue to chemically treat 30 to 50 acres (less than 0.01 percent of the refuge’s 
7,664 acres) for invasive species each year between April and September.  The refuge would 
continue to monitor the spread of salt cedar and Russian olive annually to determine appropriate 
management strategies as these species may take several years to eradicate.   
 
Moist Soil Management 
Historically, Buffalo Lake provided 2,818 acres of wetland habitat.  Since the lake has dried, the 
refuge has used moist soil management units to mimic this historic habitat.  Currently, the refuge 
provides wetland habitat to migratory waterfowl, shorebirds, and wading birds on a total of 40 
acres (less than 0.01 percent of the refuge’s 7,664 acres) comprised of ten, four-acre ponds.  
Wetland habitat, then, makes up only 1.4 percent of the original habitat provided by Buffalo 
Lake.  This management would continue under Alternative A.  Each of the ten ponds would 
continue to be watered in the fall and spring to maintain moist soils that promote naturally-
occurring aquatic food plants such as curly dock, pine smart weed, bulrush and barnyard grass.  
These plants provide calories required for migration for waterfowl and shorebirds as well as 
providing an additional food source for numerous species of wading birds.  Units are flooded 
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during migration and wintering periods to accommodate populations of waterfowl and wetland-
dependent wildlife 
 
Lakebed Management 
When the dam was constructed in 1938 on upper Tierra Blanca Creek, it created an artificial 
reservoir with a capacity of 18,150 acre-feet.  In the 1950’s, a severe drought adversely impacted 
the area and coupled with irrigation practices on farm and ranchlands in the area, the water table 
has considerably decreased.  By the 1970’s the lake was beginning to dry because of irregular 
water inflow.  Today, the lake is usually dry unless a large rain event occurs over the watershed.  
The lake usually receives water every 5 to 10 years which is retained if there is enough rainfall.   
 
Under Alternative A, 581 acres of the dry lakebed (2,818 acres total) would continue to be 
managed through a cooperative farming program.  Farming is currently conducted to reduce 
nitrogen and phosphate loads, decrease invasive weed species and woody vegetative 
encroachment into the lake, provide wildlife food, and reduce fire danger.  Under this alternative, 
the lakebed would continue to be planted in winter wheat, milo, and sorghum.  The cooperative 
farming agreement specifies that the cooperator may harvest two-thirds of the crop but must 
leave one-third of the crop in the field to provide food and habitat for wildlife in the fall and 
winter.  Plowing and subsequent planting would continue to occur between mid-August and 
October, and harvests would occur between mid-May and mid-July.  Buffalo Lake NWR does 
not permit the use of genetically modified crops (GMCs) in their farming program. 
 
The rest of the lakebed is not farmable due to encroachment of salt cedar.  As discussed 
previously, the refuge plans to eradicate this invasive flora through chemical methods.  The 
refuge does not actively plant native grasses in the lakebed and relies on natural seeding of 
grasses and succession for the spread of native vegetation. 
 
Water Management 
The refuge retains surface water during flood events by using the Umbarger Dam.  Water 
retention continues to permit fecal coli forms originating from off-refuge cattle operations (dairy 
farms) to settle on the lake bed.  The water then either percolates downward entering the 
groundwater or flows through the dam during periods of excess rainfall and moves down the 
watershed.  Currently the Standard Operating Procedure and Emergency Action Plan calls for the 
gate at Umbarger Dam to remain open one inch and allow this contaminated water down the 
watershed into habited areas.  This is not acceptable and now the water is contained retaining the 
contamination and providing exceptional water habitat for wildlife not affected by the pollution. 
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2.4.1.2  Visitor Services 
 


 
Photo C-2 Refuge Display Panel 


Hunting 
The refuge currently does not have an approved hunt plan in place.  Under the no action 
alternative, no hunting would occur on the refuge. 
 
Fishing 
The refuge does not currently offer fishing opportunities because there is no fishery habitat 
available on the refuge.  Fishing occurred on the refuge prior to the 1960s before high nitrates 
and coli form counts from adjacent land uses (cattle operations) prohibited individuals from 
taking fish out of the lake for human consumption.  Under the no action alternative, fishing 
would not occur on the refuge. 


 
Environmental Education and Interpretation 
Opportunities for interpretation are provided on the refuge through the use of the 5-mile auto 
tour route and 2.25 miles of self-guided hiking trails.  The auto-tour route has nine kiosks that 
offer refuge visitors an opportunity to learn about the refuge.  The Cottonwood Canyon Birding 
Trail also has six interpretive kiosks but limited space in the existing office and visitor center 
restrict the use of interpretive displays; however, refuge brochures are located in the office as 
well as the entry kiosk.  Environmental education is offered on the refuge during an annual 
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education day and on an as-needed basis when local schools request a course on the refuge.  In 
the past, the refuge has provided environmental education opportunities to West Texas A&M 
University, Texas Tech, and various clubs such as Amarillo Astronomy Club.  The refuge 
participates in other educational events, such as speaking at Kiwanis and Lion’s Club meetings, 
Girl and Boy Scout groups as well as local school events. 
 
The current environmental education and interpretation programs would continue under 
Alternative A.  The refuge would continue to host an annual education day for surrounding 
schools who are invited to the refuge to learn about its purposes and the natural processes and 
wildlife that exist on and around Buffalo Lake NWR.  Refuge staff also would continue to 
maintain an environmental education area for hosting similar programs, and staff would remain 
available upon request to provide environmental education and interpretation presentations. 
 
Wildlife Observation and Photography 
The refuge offers a variety of opportunities for wildlife observation and photography by 
providing walking and birding trails, an auto tour route, observation decks, and scenic overlooks.  
Two trails exist on the refuge: Cottonwood Canyon Birding Trail and the Prairie Dog Town 
Walking Trail.  The Cottonwood Canyon Birding Trail is one-half mile long and features 
restrooms, benches, and an interpretive trail head sign.  The Prairie Dog Town Walking Trail 
offers information on the prairie dog town ecosystem.  The auto tour road, however, is the most 
convenient way to observe wildlife and habitats.  The auto tour route takes visitors through 
grasslands, introduced woodlands which include cottonwood trees and elm plantings, dry playas, 
farm fields, and the “Windmill for Wildlife” exhibit.  The route begins with a rangeland 
interpretive display and ends at the Stewart Marsh observation deck and photo blind for a total of 
approximately 5 miles. Within the woodlands, elm and cottonwood trees were planted and in the 
farm fields a visitor can see winter wheat, milo, or hay depending upon the time of year. 
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Photo C-3 Refuge Photo Blind. USFWS 


Under the no action alternative, the refuge would maintain its existing wildlife observation and 
photography opportunities.  The refuge would maintain two viewing blinds for the purposes of 
wildlife observation and photography.  The first blind at Stewart Marsh overlooks the moist soil 
units and provides an opportunity to view shorebirds and waterfowl.  The second blind is at the 
prairie dog town, which allows the public to view the unique ecosystem that these prairie dogs 
create along with the other wildlife species that live in or use the prairie dog town.  The refuge 
also would continue to maintain its approximately 5-mile auto tour route and 4 miles of hiking 
trails with easily observed signage in accordance with current Service standards.  Under 
Alternative A, no new opportunities would be pursued or provided.   
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2.4.1.3  Facilities Management 
Administrative Facilities 
The current facilities would continue to be maintained under the no action alternative.  These 
include the Refuge Headquarters and existing 1,412 square foot shop facilities.  Work on heavy 
equipment would continue to be conducted outdoors when weather allows as equipment does not 
fit into the current shop.  Necessary tools and shop equipment also are not present causing many 
repairs and maintenance needs to be conducted off site despite the skill and knowledge of 
existing refuge staff.   
 
In addition, under the current management, the refuge would continue to maintain the six 
existing windmills that pump groundwater to be used as a water source for wildlife. 
 
Public Use Facilities 
The refuge would continue to allow public access on 1,301 acres, or 17 percent of the refuge.  
The remaining 6,417 acres would remain closed to the public to preserve wildlife and their 
habitats, ensure public safety, and provide for the primary mission of the National Wildlife 
Refuge System. 
 
Facilities would retain their existing public use hours under the no action alternative.  Refuge 
headquarters would be open from 8:00 am to 4:30 pm Monday through Friday year-round.  The 
refuge itself would be open from 8:00 am to 6:00 pm from October 1 through March 31 and from 
8:00 am to 8:00 pm from April 1 through September 31.  The refuge would continue to maintain 
the existing restroom facilities throughout the refuge and Visitors Center.  Vault toilets would 
remain open year-round while flushable toilets would be closed during the winter. 
 
Quality and Safety of Refuge Roadways 
The refuge has 9.5 miles of public roads include the entrance and tour road, camping road, and 
birding routes.  Roads are maintained year-round as they are gravel, which tends to pit out and 
wash away during periods of heavy use or inclement weather.  This maintenance would continue 
under Alternative A. 
 


2.4.2  Alternative B – Proposed Action: 
2.4.2.1  Habitat Management 
Climate Change 
Under the proposed action, the refuge would establish a baseline dataset for refuge resources.  To 
do so, the refuge would use technologies including historical imagery and tabular data, existing 
maps and records, contemporary ortho-rectified imagery, ground truthing, and on-screen 
digitizing.  From this baseline dataset, the refuge would develop a decision-based research and 
monitoring program to track potential impacts from climate change on the refuge. 
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Habitat Fragmentation 
Management would continue as described in Alternative A, plus the refuge would develop a 
Land Protection Plan of an additional 20,000 acres to guide land acquisition for the refuge, 
further conservation efforts in the area, and reduce human encroachment on the refuge. 
 
Wind Energy Research 
Management would be the same as Alternative A, plus the refuge would continue to develop 
partnerships with state, federal, and private entities to actively track wind energy development 
projects in and around Randall County.  This step-down plan would assist the refuge in 
anticipating and reacting to potential changes in habitat and wildlife.  
 
Prairie Management and Restoration 
Methods to manage and restore prairie habitat would be the same as Alternative A coupled with 
reseeding parts of the refuge with native short grasses.  Seeding would occur in areas on an as-
needed basis by refuge staff and/or a contracting agency with seeds bought from local suppliers.  
The use of prescribed fire and grazing would continue. 
 
Invasive Flora Species 
Same as Alternative A, plus the refuge would chemically treat invasive species through the use 
of aircraft-application.  Application would be followed with the mechanical removal of above 
ground systems.  Aerial application of invasive fauna will increase the acres that can be treated 
annually.  This will help speed up the process of restoring habitat on the refuge.  Aerial treatment 
of invasive species has not been applied to the area.  With advances in treatment techniques and 
lower cost it would be beneficial and cost effective to incorporate aerial application. 
 
Moist Soil Management 
Same as Alternative A, plus the refuge would add three 40-acre moist soil units along with 
related pumping infrastructure.  The water source, like the current moist soil units, would be a 
well with filters from the Santa Rosa Aquifer, ensuring that no water from the Ogallala Aquifer 
is used. 
 
Lakebed Management 
Under Alternative B, the refuge would reduce all cooperative farming activities in the dry 
lakebed to approximately half of the current management, or no more than 300 acres.  Previously 
farmed lands would be converted back to natural prairie grasses.  Under this alternative the 
refuge would plant areas of the dry lakebed with native grasses and shrubs providing improved 
habitat for all species of migratory birds and resident wildlife.   
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Water Management 
Same as Alternative A, accompanied with the installation of bio-filters and necessary 
groundwater pump infrastructure designed to remove coli forms from surface and ground water.  
In addition, the refuge would develop and construct added windmills and subsequent 
infrastructure for the purposes of pumping water from the Santa Rosa Aquifer for use on the 
refuge. 
 


2.4.2.2  Visitor Services 
Hunting 
The Refuge strives to maintain native wildlife populations at a reasonable level so as not to 
exceed carrying capacity.  Under Alternative B, the refuge would develop a step-down 
management plan to introduce hunting to the refuge to assist in controlling invasive fauna 
species as well as control the populations of native fauna species, the growth of which might 
eventually exceed the carrying capacity of the refuge. The species which would be impacted by 
the hunt plan are mule and white-tailed deer but may also include collared dove, ring-necked 
pheasant and starling should population numbers become excessive.   
 
Fishing 
Through the proposed action, the refuge would construct a 6-acre public fishing pond utilizing 
water pumped from one of the proposed windmills discussed under “Water Management” above.  
The pond will be constructed near the existing viewing blind by the lakebed and Steward Marsh.   
 
Environmental Education and Interpretation 
The refuge will increase the number of education days to a maximum of one per month.  The 
refuge would also develop and construct interpretive panels explaining why certain areas of the 
refuge are closed to the public highlighting the hazardous environment surrounding the spillway.  
These panels would also provide information on the effects of human encroachment on 
migratory birds. Under this alternative, the auto tour route would also be expanded into areas of 
the refuge that are currently closed to the public. 
 
Wildlife Observation and Photography 
The refuge would install an additional 6 blinds near the moist soil units, prairie dog town, and 
Unit 12.  These additional blinds will provide the public with increased opportunities for wildlife 
observation on the refuge. 
 


2.4.2.3  Facilities Management 
Administrative Facilities 
The refuge would develop a new integrated administrative complex within the existing 
administrative boundary.  The complex would include a new headquarters, visitor center, 
dedicated biological lab, and a refurbished paved parking lot.  The refuge would also replace the 
existing shop facilities with a 3,000 square foot facility complete with more equipment bays for 
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repair and maintenance of heavy equipment.  The new shop would include equipment and 
elements necessary to facilitate the refuge’s self-sufficiency; elements may include larger bays, a 
heavy duty crane, wood-working areas, welding areas, and a paint shop.  
 
Public Use Facilities 
The refuge would expand the headquarters operation hours to include Saturday and Sunday from 
8:00 am to 4:30 pm.  The refuge would construct and maintain two additional hiking trails, one 
near the Prairie Dog Town and one through grassland prairie habitat near the campground. The 
refuge would also hire a dedicated law enforcement officer for the refuge to protect against trash 
and vandalism on the refuge.  The refuge would replace or rehabilitate the existing chemical 
restroom facilities to increase the availability of restrooms during winter months.  The refuge 
would also rehabilitate the entrance road from F.M. 168 to headquarters with a two-lane paved 
road and adequate shoulders.  Under this alternative, the refuge would resurface the remaining 
refuge roads with new caliches sufficiently engineered to support heavy vehicle use and visitor 
traffic. 
 


2.4.3  Alternative C  
2.4.3.1  Habitat Management 
 
Prairie Management and Restoration 
The refuge would eliminate livestock grazing from the existing prairie management and 
restoration program.  In its place, the refuge would permit native fauna, whose populations 
would be permitted to increase under this alternative, to graze freely without livestock 
competition.  The refuge would still monitor grassland habitat to ensure that overgrazing does 
not occur; should it be determined that a unit is being overgrazed, the refuge hunting program 
would allow for additional native fauna to be taken. 
 
Moist Soil Management 
Under this alternative, restoration efforts would restore moist soil units to a similar acreage 
which was available to wildlife prior to the Ogallala Aquifer receding due to human activity and 
utilization.  This would require subsequent development of three- 40 acre moist soil units, along 
with another well to help fill the moist soil units.  This addition would help mimic the amount of 
water historically provided by the original natural spring that fed Buffalo Lake through the 
1970’s. 
 
Lakebed Management 
Under Alternative C, all farming activity would be removed from the refuge and lands converted 
back to native vegetation.  Native vegetation would then be managed accordingly in order to 
reduce nitrogen and phosphate loads, decrease invasive weed species and woody vegetative 
encroachment into the lake, provide wildlife food and habitat, and reduce fire danger.   
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2.4.3.2  Facilities Management 
Administrative Facilities 
Alternative C would be the same as Alternative B but would need to increase necessary water 
supply infrastructure to meet the additional water needs of the Moist Soil Management and 
Lakebed Management sections described under Alternative C.  This infrastructure including an 
additional well would be designed to provide the refuge with sufficient water sources from the 
Santa Rosa Aquifer to become available to migratory waterfowl.  This would include drilling a 
new well in order to provide the water to the additional moist soil units as described in 
alternative B. 


3.0 Chapter 3 – Affected Environment 


For information regarding the affected environment, see Chapter 3 of the CCP. 


4.0 Chapter 4 – Environmental Consequences 


This section analyzes and discusses the potential environmental effects or consequences that can 
be reasonably expected by the implementation of each of the three alternatives described in 
Chapter 2 of this EA.  For each alternative, the expected outcomes are portrayed through the 15-
year life of the CCP. 
 
This chapter identifies, describes, and compares the impacts of implementing the three 
alternatives proposed in this EA on the refuge’s physical, biological, and socio-economic 
environment.  Current management (Alternative A, the No Action Alternative) provides the basis 
for comparing the effects of the action alternatives (Alternatives B and C).  The direct, indirect, 
and cumulative effects of each alternative are analyzed in this chapter, as defined in section 4.1. 
 
Direct effects are the impacts that would be caused by the alternative at the same time and place 
as the action. Indirect effects are impacts that occur later in time or distance from the triggering 
action. Cumulative effects are incremental impacts resulting from other past, present, and 
reasonably foreseeable future actions, including those taken by Federal and non-federal agencies, 
as well as undertaken by private individuals. Cumulative effects may result from singularly 
minor but collectively significant actions taking place over a period of time. 
 
An analysis of the effects of management actions on the physical environment has been 
conducted for air quality, water resources, and soils.  Analysis of the effects of management 
actions on the biological environment have been conducted for vegetation/habitat, wildlife, and 
species of special concern (e.g., threatened and endangered species).  Although all plant, animal, 
and fish species on the refuge are important, many species are not expected to experience any 
change as a result of implementing any of the alternatives.  Therefore, the only species discussed 
are those that may be impacted.  An analysis of the effects of management actions on the socio-
economic environment were conducted for cultural resources, local populations and economy, 
public use opportunities, aesthetic/visual resources, and visitor use facilities. 
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Potential impacts are described in terms of type, duration, intensity, and context (scale).  General 
definitions are as follows. 


4.1  Definition of Terms 


A list of definition used in used in this analysis is provided below: 
 
Effects 
Direct effects are the impacts that would be caused by the alternative at the same time and place 
as the action.   
 
Indirect effects are impacts that occur later in time or distance from the triggering action.   
 
Cumulative effects are incremental impacts resulting from other past, present, and reasonably 
foreseeable future actions, including those taken by federal and non-federal agencies, as well as 
undertaken by private individuals.  Cumulative impacts may result from singularly minor but 
collectively significant actions taking place over a period of time. 
 
Impact Type 
Beneficial impacts are those resulting from management actions that maintain or enhance the 
quality and/or quality of identified Refuge resources or recreational opportunities. 
 
Adverse impacts are those resulting from management actions that degrade the quality and/or 
quantity of identified Refuge resources or recreational opportunities. 
 
Duration of Impacts 
Short-term impacts affect identified refuge resources or recreational opportunities; they occur 
during implementation of the management action but last no longer. 
 
Medium-term impacts affect identified refuge resources or recreational opportunities that occur 
during implementation of the management action; they are expected to persist for some time into 
the future though not throughout the life of the CCP. 
 
Long-term impacts affect identified refuge resources or recreation opportunities; they occur 
during implementation of the management action and are expected to persist throughout the life 
of the Plan and possible longer. 
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Intensity of Impact 
Negligible impacts result from management actions that cannot be reasonably expected to affect 
identified refuge resources or recreational opportunities at the identified scale; impacts are so 
small that they would not be measureable. 
 
Minor impacts result from a specified management action that can be reasonably expected to 
have detectable though limited effect on identified refuge resources or recreation opportunities at 
the identified scale; impacts are detectable but would only affect a small area. 
 
Moderate impacts result from a specified management action that can be reasonably expected 
to have apparent and detectable effects on identified refuge resources or recreation opportunities 
at the identified scale; effects would be readily apparent and would occur over a relatively large 
area but are not extreme or excessive. 
 
Major impacts result from a specified management action that can be reasonably expected to 
have readily apparent and substantial effects on identified refuge resources and recreation 
opportunities at the identified scale; effects would be readily apparent and would substantially 
change the characteristics of the resource. 
 
Scale of Impact 
Site-specific effects are those impacts that occur solely within the project area. 
 
Local impacts are those that would occur within and immediately surrounding the project area. 
 
Refuge-wide effects are those that would occur across the entire refuge landscape. 
 
Widespread impacts are those that would occur beyond the refuge landscape. 


4.2 Effects Common to All Alternatives 


Some potential effects will be the same or very similar under each alternative and will be very 
similar under each alternative, as summarized in this section.  
 
Climate Change 
Carbon sequestration is climate-related impact to be considered in planning. Vegetated land is a 
tremendous factor in carbon sequestration. Terrestrial biomes of all sorts, grasslands, forests, 
wetlands, tundra, and desert, are effective both in preventing carbon emission and acting as 
biological “scrubber” of atmospheric CO2 (U.S. Department of Energy 1999). 
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Conserving the prairie grasslands is the main management focus for this CCP. The actions 
proposed in this CCP would conserve or restore land and habitat, and would thus retain existing 
carbon sequestration efforts on the refuge and help mitigate human-induced global climate 
change.  
 
One potential refuge activity in particular, prescribed burning, releases CO2 directly into the 
atmosphere from the biomass consumed during combustion. The refuge prescribed fire program 
is primarily limited to maintain natural fire regimes of prairie and grassland habitat.  Overall, 
there should be little or no net change in the amount of carbon sequestered at the refuge from any 
of the proposed management alternatives. The use of green technology and products would 
reduce the refuge’s carbon footprint.  
 
Predicted long-term climate-change-related impacts would occur regardless of which of the 
management alternatives under consideration here is ultimately selected by the Service. Over the 
15-year life of the CCP, impacts associated with climate change are likely to be adverse, minor 
to moderate, and widespread. 
 
General Impacts of Herbicide Use 
Chemical herbicides are one of the main methods the Service uses to control invasive plants on 
national wildlife refuges. Herbicides can efficiently and effectively suppress or kill unwanted 
plants and used in such a manner as to minimize adverse effects on non-target resources. An 
herbicide suppresses or kills plants by decreasing their growth, seed production, and 
competitiveness (USFWS 2009). 
 
The benefits of herbicides in controlling invasive plants must be weighed against the potential 
for exposure and impacts to human health, non-target organisms, and the environment. The 
Federal and State governments regulate herbicides to ensure that they do not pose unreasonable 
risks. The Environmental Protection Agency (EPA) requires extensive test data from herbicide 
producers to show that their products can be used safely. EPA scientists and analysts carefully 
review these data to determine whether to register (license) an herbicide and whether certain 
restrictions on use are needed (USFWS 2009). More information about EPA registration and re-
registration of chemicals can be found at: http://www.epa.gov/pesticides.  
 
Chemical herbicides are one of the main methods the Service uses to control invasive plants on 
national wildlife refuges.  Herbicides can efficiently and effectively suppress or kill unwanted 
plants and the Service uses them in such a manner as to minimize adverse effects on non-target 
resources.  An herbicide suppresses or kills plants by decreasing their growth, seed production, 
and competitiveness ( USFWS, 2009). 
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The benefits of herbicides in controlling invasive plants must be weighed against the potential 
for exposure and impacts to human health, non-target organisms, and the environment. The U.S. 
Environmental Protection Agency (EPA) requires extensive test data from herbicide producers to 
show that their products can be used safely.  EPA scientists and analysts carefully review these 
data to determine whether to register (license) an herbicide and whether certain restrictions on 
use are needed (USFWS, 2009).  More information about EPA registration and re-registration of 
chemicals can be found at: http://www.epa.gov/pesticides/.  
  
EPA evaluates both exposure and toxicity to determine the risk associated with the use of a given 
herbicide.  People, non-target flora and fauna, water, and soil may all be exposed directly or 
indirectly to herbicides during applications and subsequent movement; this exposure can be 
minimized or avoided by following proper instructions and labels.  For wildlife and humans, 
herbicides may enter the body through the skin, by swallowing, and by breathing.  Once 
herbicides have been applied, the potential for exposure is further influenced by the many biotic 
(living) and abiotic (non-living) processes that affect the fate of herbicides in the environment.   
 
Herbicide use on national wildlife refuges must be in compliance with the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA) and other federal laws and authorities.  The use of 
herbicides and other pesticides on refuges is governed by the U.S. Department of Interior 
Integrated Pest Management Policy (517 DM 1), the USFWS Pest Management Policy and 
Responsibilities (30 AM 12), and the USFWS Refuge Manual (7 RM 14). 
  
USFWS policies and Refuge Manual state that refuges will use herbicides only after full 
consideration of management alternatives including chemical, biological, physical, and no 
action.  If after considering all of these factors managers determine that herbicides will be used 
to meet invasive plant management objectives, then the least hazardous, most effective 
herbicides will be used to meet those objectives (USFWS, 2009). 
  
Refuge staff must complete a Pesticide Use Proposal (PUP) whenever a pesticide is used on a 
refuge, including applications by staff, volunteers, contractors, or in association with a right-of-
way easement or a Special Use Permit.  The PUPs are usually completed and submitted by 
individuals with duties related to plant management and knowledge and experience with 
herbicides.  Depending on the type of pesticide and conditions listed in the PUP, the Project 
Leader may review and approve the PUP or it may require review and approval by the Regional 
Office or even the Washington Office (WO).  The National Integrated Pest Management 
Coordinator works with a national team to determine the appropriate level of review and 
approval that each pesticide requires.  PUP reviewers examine each PUP for compliance with 
regulations to ensure that employees use the most specific and effective pesticides with the least 
risk to manage the target pests.  
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As outlined in 569 FW 1.9 J (USFWS 2010), Refuge Managers or Project Leaders must ensure 
that: 


• Pest management decisions are consistent with all applicable policies, laws, and 
regulations. 


• Integrated Pest Management (IPM) plans are developed and include strategies consistent 
with resource management goals and objectives. 


• IPM practices are promoted to land owners and others whose pesticide use may affect 
Service lands and resources. 


• Anyone applying pesticides, releasing biological control agents, and conducting other 
Integrated Pest Management (IPM) activities has the appropriate training and equipment 
necessary to protect their safety and health. 


• Pesticides are applied only after the appropriate reviewer approves the PUP. 


• Threshold levels of damage for pest populations are established according to Service or 
field station goals and objectives and applicable laws. 


• Staff must verify that damage levels for pest populations exceed threshold levels at 
potential treatment sites prior to treatment. 


• After treatment, staff determines whether the pest management action achieved the 
desired results and whether there were any unanticipated or non-target impacts. 


• Staff store, handle, and dispose of pesticides and pesticide containers in accordance with 
the label and in a manner that safeguards human, fish, and wildlife health and prevents 
soil and water contamination. 


• Submit annual reports documenting pesticide use and efficacy into the online PUPS 
database (USFWS, 2009). 


 
In addition to Service policy, the approved PUPs include measures to minimize environmental 
impacts through the following best management practices: 
 


• Calibrate application equipment 


• Application must be in accordance with chemical label 


• Field scouting/monitoring before pesticide application 


• Use pesticide application buffers around sensitive areas  


• Use lowest effective application rate,  


• Herbicides will not be applied within 100 feet of wetlands,  


• Foliar applications will not be made if wind speeds are in excess of 10 mph,  


• Pesticides will not be applied after a moderate/heavy rain or if significant rainfall is 
forecast within 6 hours.  
 


Each of the alternatives would follow the same procedures and each would use the same 
herbicides and have approximately similar rates of application. Under Alternative B, the refuge 
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would increase chemical treatment through the use of aircraft application followed by 
mechanical removal of the above ground systems of salt cedar.  Environmental impacts 
associated with herbicide use throughout the refuge would be both adverse and beneficial. 
Adverse impacts may occur from localized toxicity of non-target organisms (plant and animal) 
and would be short-term to long-term (short-term for any given application, but long-term if the 
applications are repeated regularly). Herbicides would also have negligible, short-term adverse 
impacts on water quality. They may potentially leach into and pollute groundwater and may be 
flushed into surface water if improperly applied. However, proper application under conditions 
specified on product labels and the use of best management practices minimizes movement of 
herbicides from their intended targets. 
 
Overall, during their use across both alternatives, pesticides are expected to produce minor, 
short-term adverse impacts but localized to the site of application.  Short term adverse impacts 
include localized toxicity of non-target plants and animals with the use of herbicides, water 
quality issues if herbicides leach into or pollute ground water if improperly applied.  Following 
label directions, proper application, and management practices would minimize the impacts.    
Once the invasive species are treated and subsequently reduced to manageable numbers, there is 
expected to be moderate, long-term beneficial impacts to the refuge as a whole.      
 
Beneficial impacts from herbicide application would also occur under each alternative. Benefits 
would result from control of invasive plants that threaten to infest large areas, displacing native 
species of flora and fauna; these beneficial effects would be long-term, refuge-wide, and of 
moderate intensity.  
 
Table 4-1 contains a list of approved chemical herbicides that are used on the refuge to control 
invasive plants. Each alternative would continue to allow for the use of these herbicides. 
 


Table C-2. Herbicides Used on Buffalo Lake NWR 
Active Ingredient Brand Target Species Applica Purpose 


Name tion 


Isopropylamine salt of Habitat, Saltcedar; Tamarisk, Foliar Eradicate invasive 
Imazapyr Imazapyr  Russian Olive flora in woodlands 


and waterways  


Triisopropanolammonium Milestone Musk Thistle Foliar Eradicate invasive 
salt og 2-pyridine carboxylic Ragweed flora in rangelands 
acid, 4-amino-3,6-dichloro 


Glyphosate Rodeo, Johnsongrass Foliar Eradicate invasive 
Glyfos x- Musk thistle flora in rangelands 
tra Rag weed 
Roundup 
pro 
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Active Ingredient Brand Target Species Applica Purpose 
Name tion 


Triclopyr Garlon 4 
 


Salt bush 
Salt Cedar 
Dandelion 
Ragweed 
Mustard 


Foliar, 
basal 
bark 


Eradicate invasive 
flora rangelands and 
waterways  


Dimethylamine salt of 2, 4-
Dichloro-phenoxyacetic acid 


Amine 4 
2,4-D 


Cocklebur 
Dandelion 
Annual broad leaf 
weeds 
Puncturevine 


Foliar Eradicate invasive 
flora in rangelands 
And parking areas 


Triclopyr  Remedy Saltcedar 
Dandelion 
Mustard 
Yucca 


Foliar Eradicate invasive 
flora in rangelands 
and parking areas 
 


 


Petroleum Development Impacts 
Currently no oil and gas drilling or production is occurring on the refuge.  If and when 
drilling/extraction seems likely to occur on the refuge, the companies involved will be required 
to present the Refuge Manager with a Plan of Operations for those activities.  Each operator and 
or facility operator must have a current Oil Discharge Prevention and Contingency Plan outlining 
procedures for accidental release.  Sampling, remediation, and restoration of contaminated sites 
would be the responsibility of the operator and or facility operator and would occur in 
consultation with the Service and the appropriate State agency.  All sites no longer in use must 
be sampled for contaminants at the operator’s expense to ensure proper disposal of material and 
that the refuge staff and or the visiting public are not exposed to contaminants.  The Service may 
request that wells, roads, pipelines, and associated infrastructure and facilities not needed to 
support ongoing operations be removed and the sites restored to the satisfaction to the Refuge 
Manager. 
 
Reasonable restrictions may include but are not limited to seasonal restrictions designed to 
minimize wildlife disturbance and restriction on equipment such as to include low-pressure tired 
vehicles and small drilling equipment in the grasslands and around sensitive areas.  Locations of 
the productions lines and temporary and permanent storage of equipment and facilities will be 
negotiated prior to drilling.  All oil and gas operations must hire an environmental monitor at the 
operator’s expense that would report to the Refuge Manager to help ensure minimal habitat 
damage.  In Texas, refuges may accept payment for restoration work required after the 
operations are completed.  The refuge will then conduct restoration and monitoring efforts 
utilizing those funds. 
 
Petroleum exploration, extraction, and facilities operations would affect each alternative equally 
if initiated on the refuge. These impacts would be adverse, long-term, site-specific, and of 
negligible to minor intensity. 
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Cultural Resources 
The Service is responsible for managing archeological and historic sites found on national 
wildlife refuges.  Undertakings initiated on the refuge, as well as any ground disturbing 
activities, have the potential to impact cultural resources.  The consequences for cultural 
resources would be the same under each management alternative.  All refuge undertakings and 
ground disturbing activities to occur on the refuge are subject to Section 106 of the National 
Historic Preservation Act and must include consent from the State Historical Preservation Office 
(SHPO).  
 
The Refuge Manager, during early planning, will provide the Regional Historic Preservation 
Officer (RHPO) with:  


1. a description and location of all projects, activities, routine maintenance, and operations 
that affect ground and structures;  


2. requests for permitted uses; and 
3. alternatives being considered.   


 
The RHPO analyzes these undertakings for potential to affect historic properties and enters into 
consultation with the SHPO and other parties as appropriate.   
 
The Refuge Manager will ask the public and local government officials to identify concerns 
about impacts caused by the undertaking in a notification that is at least equal to, and preferably 
with, the public notification carried out for NEPA and compatibility. 
 
Impacts on cultural resources associated with each alternative would at most be negligible to 
minor, site-specific, and long-term. 
 
Environmental Justice 
Executive Order 12898 (Federal Actions to Address Environmental Justice in Minority and Low-
Income Populations; February 11, 1994) was designed to focus the attention of Federal agencies 
on the environmental and human health conditions of minority and low-income populations, with 
the goal of achieving environmental protection for all communities.  The order directed Federal 
agencies to develop environmental justice strategies to aid in identifying and addressing 
disproportionately high and adverse human health and environmental effects of their programs, 
policies, and activities on minority and low-income populations.  The order intends to promote 
nondiscrimination in Federal programs substantially affecting human health and the environment 
and to provide minority and low-income communities with access to public information and 
opportunities for participation in matters related to human health and the environment.   
 
None of the three management alternatives described in this EA would disproportionately place 
any adverse environmental, economic, social, or health impacts on minority and low-income 
populations.  Implementation of any alternative that includes public use and environmental 
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education is anticipated to provide a benefit to the residents residing in the surrounding 
communities. 
 
Indian Trust Assets 
No Indian Trust Assets have been identified in the proposed acquisition boundary of the refuge.  
There are no reservations or ceded lands present.  Because resources are not believed to be 
present, no impacts are anticipated to result from implementation of either alternative described 
in the EA. 
 
Other Common Effects 
None of the alternatives would have more than negligible or, at most minor, effects on  
topography, noise levels, transportation, waste management, human health and safety, or visual 
resources. 
 
Environmental   Alternative A                 Alternative B                 Alternative C 


Resource Current Management Proposed Action 
Air Quality  Prairie Management and 


Restoration 
Minor short-term adverse 
impacts locally. 
 
Mu  ltiple Management Actions
Minor short-term adverse 
impacts at the site scale 
through exhaust gas and 
fug  itive dust resulting from
vehicular traffic 


Same as Alternative A plus: 
 
Invasive Flora Species 
Minor short-term adverse impacts 
at the refuge scale. 
 
Multiple Management Actions 
Minor, short-term adverse 
impacts on air quality at the site 
scale through exhaust gas 
emissions and fugitive dust from 
any machinery that may be used 
during construction 


Prairie Management and Restoration 
Short-term beneficial impact at the site 
scale. 
 
Invasive Flora Species 
Short-term beneficial impact at the site 
scale. 
 
Lakebed Management 
Short-term beneficial impact at the site 
scale. 
 


Water Quality 
and Quantity 


Pr  airie Management and
Restoration 
Minor to moderate short-term 
adverse impact on the Refuge 
scale 
 
Inv  asive Flora Species
Potential short-term minor 
adverse impacts at the site 
scale. 
 
Mo  ist Soil Management
M  ajor short-, medium- and 
lon  g-term beneficial impacts
at the refuge scale. 
 
La  kebed Management
Sh  ort-, medium- and long-
term beneficial impacts at the 
site scale. 


 Same as Alternative A plus: 
 
Water Quality 
Major short-, medium and long-
term beneficial impacts at the 
refuge scale 
 
Native Fauna 
Moderate long-term beneficial 
impact at the refuge scale. 
 
  


Same as Alternative B plus: 
 
Moist Soil Management 
Major short-, medium-, and long-term 
beneficial impacts at the refuge scale 
 
Lakebed Management 
Some short-term adverse impacts 
during the transition to moderate or 
major medium- and long-term 
beneficial impacts 
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Environmental   Alternative A                 Alternative B                 Alternative C 
Resource Current Management Proposed Action 


 
Water Quality 
Major short-, medium- and 
long-term beneficial impacts 
to water quality at the site of 
treatment and downstream 
 
Native Fauna 
Potential for moderate adverse 
impacts at the refuge scale 
 
Multiple Management Actions 
Potential to produce a short-
term minor adverse impact at 
the local scale 


Soils Prairie Management and Same as Alternative A plus: Same as Alternative B plus: 
Restoration   


Prairie Management and Prairie Management and Restoration Minor short-term beneficial 
impacts at the site Restoration Moderate long-term adverse impact at 
 Potential to produce minor short- the site 
Invasive Flora Species term adverse impacts at the site  


Invasive Flora Species Potential to produce a short- scale 
term moderate adverse impact  Moderate long-term beneficial impact 
at the site Moist Soil Management to soils at the site 
 Major long-term beneficial  
Moist Soil Management impact at the refuge scale. Moist Soil Management 
Moderate short-, medium- and  Major long-term beneficial impact at 
long-term beneficial impacts Lakebed Management the site 
at the site Potential for short-term adverse  
 impacts at the site scale. Lakebed Management 
Lakebed Management  Potential to produce short-, medium- 
Moderate short-, medium- and Native Fauna and long-term adverse impacts during 
long-term beneficial at the site Moderate long-term beneficial transition to producing short-, medium-, 
 impact at the refuge scale and long-term beneficial impacts at the 
Native Fauna  site 


 Potential for moderate long- Multiple Management Actions 
Native Fauna term adverse impacts at the Minor short-term adverse impact 


refuge scale to soils at the site scale during Major long-term adverse impacts at the 
construction activities refuge scale 


Habitat Prairie Management and Same as Alternative A plus: Same as Alternative A plus: 
Restoration   


Prairie Management and Prairie Management and Restoration Minor to moderate long-term 
Restoration Medium- to long-term moderate beneficial impact at the site 
Moderate long-term beneficial adverse impacts at the refuge scale  
impacts at the refuge scale  


Invasive Flora Species 
 Invasive Flora Species 


Short-term, and potentially Invasive Flora Species Moderate long-term adverse impacts 
long-term, major adverse Potential to produce major long- but with potential for moderate long-
impacts at the refuge scale term adverse impacts at the site term beneficial impacts at the site 
   


Moist Soil Management Moist Soil Management Moist Soil Management 
Major long-term beneficial impacts at 
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Environmental   
Resource 


Alternative A                                                  
Current Management 


Alternative B                                                
Proposed Action 


Alternative C 


Moderate short-, medium- and 
long-term beneficial impact at 
the site 
 
Lakebed Management 
Moderate short-, medium- and 
long-term adverse impacts at 
the site 
 
Native Fauna 
Potential for moderate long-
term adverse impacts to at the 
refuge scale 


Moderate short-, medium- and 
long-term beneficial impacts at 
the site 
 
Lakebed Management 
Moderate short-, medium- and 
long-term beneficial impacts at 
the site 
 
Native Fauna 
Moderate short-, medium- and 
long-term beneficial impacts the 
Refuge scale 
 
Multiple Management Action 
Minor short-term adverse impacts 
at the site scale during 
construction 


the Refuge scale 
 
Lakebed Management 
Potential for moderate short-term 
adverse impacts at the site scale during 
the transition between farming use and 
restoration of historical conditions 
 
Invasive Fauna 
Mixed impacts at the site 
 
 


Wildlife Prairie Management and 
Restoration 
Moderate long term beneficial 
impacts at the site 
 
Invasive Flora Species 
Short-term adverse impact at 
the site 


Same as Alternative A plus: 
 
Invasive Flora Species 
Minor short-term adverse impact 
at the site 
 
Moist Soil Management 
Moderate short-term adverse 
impacts at the site 
 
Lakebed Management 
Moderate long-term beneficial 
impacts at the site 
 
Water Quality 
Minor short-term adverse impact 
at the site 
 
Native Fauna 
Moderate short-, medium- and 
long-term beneficial impacts the 
refuge scale 
 
Hunting 
Moderate short-, medium- and 
long-term beneficial impacts the 
Refuge scale 
 
Administrative Facilities 
Moderate short-term adverse 
impacts at the site 
 
Public Use Facilities 


Same as Alternative A plus: 
 
Prairie Management and Restoration 
Major medium- to long-term beneficial 
impacts at the site 
 
Moist Soil Management 
Major medium- to long-term beneficial 
impacts at the site 
 
Lakebed Management 
Major medium- to long-term beneficial 
impacts at the site 
 
Native Fauna 
Minor to moderate short-term adverse 
impacts at the refuge scale leading to 
moderate long-term beneficial impacts 
to at the refuge scale 
 
Invasive Fauna 
Minor long-term adverse impacts at the 
refuge scale 
 
Hunting 
Minor to moderate short-term adverse 
impacts at the refuge scale leading to 
moderate long-term beneficial impacts 
at the refuge scale 
 
Fishing 
Moderate to major medium- to long-
term beneficial impacts at the site 
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Environmental   
Resource 


Alternative A                                                  
Current Management 


Alternative B                                                
Proposed Action 


Alternative C 


Moderate short-term adverse 
impacts at the site 
 
Quality and Safety of Roadways 
Moderate short-term adverse 
impacts at the site 


Threatened 
and 
Endangered 
Species 


No expected beneficial or 
adverse impacts as a result of 
the management action 
described 


Same as Alternative A Same as Alternative A 


Cultural 
Resources 


No anticipated direct or 
indirect impacts to the cultural 
environment and no ground 
disturbance is anticipated to 
occur near or around the 27 
documented historic and 
prehistoric sites located on the 
Refuge 


Same as Alternative A Same as Alternative A 


Socioeconomics The economic and social 
condition of the area would 
remain the same   


Same as Alternative A Same as Alternative A 


Aesthetic and 
Visual 
Resources 


The aesthetic and visual 
resources of the refuge would 
remain the same. 


Same as Alternative A Same as Alternative A 


Table C-3 Alternatives 


4.3 Analysis of Impacts by Resource 


This section analyzes the direct, indirect, and cumulative environmental and social impacts or 
consequences that can be reasonably expected by the implementation of each of the alternatives 
with respect to: the Physical Environment (Air Quality, Water Management and Quality, and 
Soils), the Biological Environment (Habitat and Wildlife) and the Human Environment (Public 
Use Opportunities, Socioeconomics, Cultural Resources, and Scenic Resources). 


4.3.1  Physical Environment 


4.3.2  Impacts on Air Quality 
Each of the alternatives would implement the following mitigation measure to protect air quality: 
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 For prescribed burning, the following precautions would be in place: habitat management 
involving prescribed burning will occur only under ideal weather conditions, and smoke 
management practices will be implemented during all burning events; an approved 
prescribed Burn Plan, favorable weather conditions, and adequate firefighting resources 
all work together to prevent pervasive air pollution and prevent adverse effects to air 
quality. 


 Foliar applications of all herbicides will not be made in wind speeds greater than 10 miles 
per hour. 


The following analysis assumes implementation of this mitigation measure to protect air quality. 
 
Alternative A:  No Action Alternative 
Actions and activities associated with Alternative A that could potentially affect air quality 
include prescribed fire, livestock grazing and associated infrastructure, equipment and vehicle 
operation, and landscape conservation.  
 
The refuge will continue with a small prescribed fire program burning seven units at 
approximately 113 acres each.  Prescribed fires take place in the spring of each year and are 
designed to mimic historic natural fire regimes.   
 
Prairie Management and Restoration 
Prescribed fire would have generally minor, sometimes moderate, adverse impacts that are short-
term in duration at the local to widespread scales due to smoke emitted from burning vegetation. 
Prescribed fire would be used on the refuge as a management tool to enhance or restore habitat, 
reduce hazardous fuels, and maintain small isolated pockets of grasslands. Smoke consists of 
particulate matter, aerosols, soot, and a variety of gases, all of which degrade air quality. 
Prescribed burns will be conducted according to stipulations identified in Fire Management Plans 
where suitable weather conditions exist to dissipate smoke where air masses are not stagnant, 
and smoke will rise and disperse, minimizing impacts on ground level air quality, visibility, and 
human health.  
 
Not utilizing prescribed fire as a grassland habitat restoration technique on the refuge would 
result in major long-term adverse impacts at the refuge-wide scale due to the propagation and 
inevitable spread of invasive woody plant species.  If allowed to thrive, their presence would 
result in increased potential for wildfires to burn hotter, spread faster and pose a greater threat to 
human lives and infrastructure.  
 
Dust and emissions produced by equipment and vehicle operation associated with construction 
such as road maintenance would be minor and localized.  Performing work during times of low 
to no wind would abate blowing dust. Most construction occurs as maintenance to already 
existing facilities or infrastructure that is small scale and localized.  
 
Grazing activities will continue to occur on the refuge.  The purpose of grazing is to mimic the 
natural process of bison as they historically inhabited the region.  It is expected that the grazing 
activity itself will result in a major beneficial impact in the medium and long terms at the local 
scales.  Since livestock must be transported to and from the grazing lands, there are expected 
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short-term minor adverse impacts on the site-specific scale as a result of this transportation.  
These impacts include air quality reduction in the form of vehicle emissions and dust as well as 
excessive trampling of native vegetation during cattle round-ups.  Placing, rotating, and 
removing livestock on the refuge as well as checking livestock, watering sources and associated 
infrastructure related daily maintenance of a livestock operation would also be minor and 
localized. 
 
Invasive Flora Species 
Herbicides are an important management tool used to gain an upper hand on the invasion of 
aggressive non-native flora. There is the potential for spray drift resulting from chemical control 
of invasive species.  Herbicide applications are primarily dispersed through 50 and 100 gallon 
pump sprayers targeting species such as salt cedar, Siberian elm, and Russian olive, kochia and 
musk thistle. 
 
Current management activities through chemical means of invasive flora species control would 
produce impacts to the air quality on the refuge.  Any overspray of chemicals would enter the air, 
but should quickly dissipate.  As such, it is expected that the chemicals used will generate a short 
term, minor adverse impact on the site which they are used.  Once chemical spraying is 
completed, the adverse impact is largely halted as well.  No spraying will be used in adverse 
weather conditions such as high winds (over 10 mph) or precipitation in the forecast.   
 
Lakebed Management 
Current refuge farming activities produce minor short-term adverse impacts at the site scale 
through exhaust gas and fugitive dust produced by the use of agricultural machinery (e.g., 
tractors and plows).  Performing work during times of low to no wind would abate blowing dust 
and limit exhaust gas emissions to the site scale.  Participating in these activities during periods 
of high winds would likely spread these effects to the local scale; however, as soon as the 
farming activity is completed, the adverse impacts are similarly halted and are expected to 
subside within a matter of minutes. 
 
Dust and emissions produced by equipment and vehicle operation associated with maintenance 
would be minor and localized. Performing work during times of low to no wind would abate 
blowing dust. Furthermore, most construction occurs as maintenance to already existing facilities 
or infrastructure that is small scale and localized.  
 
Continuation of management activities in Alternative A would produce adverse air quality 
effects that would be short-term, direct, negligible, and occur at the local scale. Vehicle use in 
parking areas would be negligible. 
 
No other refuge management activities and public uses are expected to adversely affect air 
quality to any measurable degree.  
 
Important beneficial impacts from Alternative A on regional air quality would accrue from the 
refuge’s continuing management of grassland prairies. The extensive habitat throughout the 
refuge serve as air filters, filtering out particulates, aerosols, and other pollutants, thus improving 
air quality in the region.  
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In summary, Alternative A would entail both adverse and beneficial impacts on air quality on the 
refuge.  Impacts from vehicular operation would be adverse, short-term, negligible, and 
localized. The beneficial impact of Alternative A on air quality would be minor, direct/indirect, 
long-term, and widespread. 
 
Alternative B:  Proposed Action 
Invasive Flora Species 
An increase of the annual average use of herbicides on invasive species would occur with the 
addition of aircraft application of herbicides.  The additional herbicides as well as the use of 
aircraft would improve efficiency and long-term impacts of invasive species. Gas emissions, 
emissions of carbon dioxide, nitrous oxide and volatile organic compounds from aviation are 
highly uncertain, but do not contribute to national totals as compared to automotive uses; instead, 
aircraft emissions are primarily considered local pollutants (Federal Aviation Administration 
Office of Environment and Energy, 2005).  These impacts to air quality in terms of chemical 
overspray would be limited to the times during, and immediately following, the application of 
chemical herbicides.  Further, limiting application to days when winds are insufficient to cause 
overspray onto areas that are specifically targeted for treatment will assist in the mitigation of 
these adverse impacts. 
 
The potential for spray drift resulting from chemical control of invasive species through aircraft 
application is greater than through 50 and 100 galloon pump sprayers would still have a direct, 
adverse effect on air quality resulting in short term duration and a moderate impact on a 
widespread scale. 
 
The mechanical removal of invasive flora species is also expected to generate a minor adverse 
impact on the site that it is implemented; however, the duration of this impact may vary 
depending on the method used for mechanical removal, though is still expected to be short-term.  
For example, if mechanical removal can be accomplished by hand or small power tools (ex, 
chainsaw), then the dust and engine emissions that are put into the air is significantly different 
than if heavy machinery must be used.  Regardless of the method used, the impact to air quality 
will halt once the management activity is completed; any dust and engine emissions will 
dissipate within a matter of minutes or hours.  Limiting mechanical removal of invasive species 
during periods of wind or precipitation will keep the overall impact on the site rather than spread 
to the local scale. 
 
Visitor Services 
Under this alternative, the amount of inventory and monitoring would also increase, along with 
visitor services increasing the amount of vehicular traffic on the refuge. Paving the road to 
Champion Lake, rehabilitation of the lodge, and construction of a maintenance shop and 
equipment storage area at Champion Lake would be initiated 
 
Under this alternative, additional units will be opened for wildlife-dependent public use activities 
such introducing hunting and fishing to the refuge as well as increasing environmental education 
and interpretation by increasing the number of interpretation days and placement of 20 
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interpretive panels and expanding the auto tour route as well as installing six additional photo 
blinds. 
 
These activities may have a greater adverse impact on air quality. Impacts would be due to 
increased dust and emissions produced by equipment, particulate matter from prescribed 
burning, vehicle operations associated with more public uses, maintenance of more trails and 
parking areas, and larger scale construction projects. Although the adverse impacts would be 
slightly greater, those impacts would be considered direct, short-term, minor, and occur at the 
local scale. 
 
Even though the farming activities under Alternative B are identical to those under Alternative 
A, they are significantly scaled back (approximately half from 581 acres to 300 acres) from those 
in Alternative A, a corresponding decrease in adverse impacts are expected.  As a result, the 
overall effect is reduced even though the impact analysis exhibits identical results. 
 
Alternative B would conserve and restore additional habitat acreage, with a focus prairies and 
grasslands.  By providing for additional habitat and filtering foliage, this alternative would be 
slightly more beneficial for air quality than Alternative A.  
 
Alternative C: 
The effects of Alternative C are expected to be similar to Alternative B; however, the elimination 
of livestock grazing, the removal of farming activities would have less impacts on air quality 
than alternative B but would continue to decrease even though the impact analysis exhibits 
identical results. 
 
4.3.3  Impacts on Water Resources 
Each of the alternatives benefits water resources, both in terms of quality and quantity, simply by 
maintaining and conserving large areas of healthy, vegetated habitats that protect soils and 
waters. These vegetated habitats filter out contaminants; minimize erosion, turbidity, and 
sedimentation; and regulate water flows by serving as “sponges” that soak up rainfall and slowly 
release moisture back into the system.   
 
Each of the alternatives would implement the following mitigation measures to further protect 
water quality: 
 
 Spraying herbicides will not occur after a moderate/heavy rain or if significant 


precipitation is forecasted within six hours to reduce the chances of run-off and herbicide 
delivery to water resources; 


 Agency-approved application practices and guidelines will be implemented during all 
prescribed burn events and under an approved plan to prevent or minimize effects to 
water quality; and 


 Conduct water sampling throughout the refuge. 


The analysis below assumes implementation of these mitigation measures to protect water 
quality. 
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Alternative A:  No Action Alternative 
The following activities that would continue under Alternative A could potentially have impacts 
on water quality include invasive species control, herbicide use, farming, livestock grazing, 
prescribed fire and oil and gas operations.   
 
Prairie Management and Restoration 
Prescribed fire has potential to produce a minor to moderate short-term adverse impact on the 
refuge scale in the form of sediment and deposition into the watershed.  Since prescribed burning 
removes vegetative litter and grasses, it also removes the anchoring systems of the soil.  As a 
result, should any precipitation occur before native vegetation can be re-established, the soil can 
be eroded and enter into the watershed.  
 
Invasive Flora Species 
Herbicides have the potential of leaching into and polluting groundwater and getting flushed into 
surface water if improperly applied. Proper application under conditions specified on product 
labels as well as refuge-specific mitigation measures with the use of best management practices 
minimizes movement of herbicides from their intended targets. Therefore, impacts on water 
quality are expected to be negligible to minor, localized, and short-term. Habitat conservation 
efforts throughout the refuge would have beneficial, moderate, long-term, and widespread effects 
on water quality (extending beyond the boundaries of the refuge).    
 
Lakebed Management 
The presence of farming activities in Alternative A on the old lake bottom produces short-, 
medium- and long-term beneficial impacts at the site scale to water quality.  Farming activities 
occur on the refuge to provide a food source to wildlife with emphasis on waterfowl and reduce 
the nitrogen and phosphate loads in the soil, both of which can enter the watershed during period 
of torrential rain through surface water runoff. 
 
Under current management, the presence of moist soil units on the refuge provides major short-, 
medium- and long-term beneficial impacts at the refuge scale to water quality and quantity.  The 
moist soil units contribute to the filtering ability of refuge surface water during torrential rain 
events in terms of fecal coli form percentages.  Further, the existence of moist soil units provide 
habitat to refuge wildlife. 
 
Water Quality 
Current management produces major short, medium, and long-term beneficial impacts to water 
quality at the site of treatment and downstream as that water continues through the watershed.  
By permitting fecal coli forms to drop out of suspension on the refuge, the water quality is 
dramatically improved; the water that is released into watershed is vastly improved over the 
water that is entering the refuge from off-site cattle operations.   
 
The use of Umbarger Dam by the refuge to allow fecal coli forms originating from off-refuge 
sources to drop out of surface water run-off is expected to result in major beneficial impacts at 
all durations (short- to long-term) at the regional scale.  Fecal coli forms are not hazardous to 
migratory waterfowl; however, they are extremely dangerous to humans in large quantities 
because they tend to increase water-borne pathogens, possibly leading to ear infections, 
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dysentery, typhoid fever, viral and bacterial gastroenteritis, and Hepatitis A (Fresno County 
Department of Public Health. Fresno, CA.  2009).  In addition, aerobic decomposition of fecal 
coli forms in water reduce the level of dissolved oxygen which results in a much lower oxygen 
level, killing fish and other aquatic life. 
 
Overpopulation of native fauna species has the potential to produce a moderate adverse impact 
the refuge water quality and quantity in the long term at the refuge scale.  As populations 
increase, they begin to place a strain on the refuge’s water resources through consumption (i.e., 
reducing the quantity).  Additionally, fauna species could produce a degradation of water quality 
through defecation and death; excessive amounts of either have the potential to reduce the water 
quality on the refuge. 
 
The existing windmills on the refuge exist to provide a clean water supply to the refuge, which is 
experiencing drought conditions as a result of the receding water table and the drying of Buffalo 
Lake and the springs that feed the watershed.  Even though it is a man-made source of water, the 
presence of these windmills produce  short, medium- and long-term moderate beneficial impacts 
at the refuge scale by providing water sources for wildlife and habitats. 
 
Refuge roadways have the potential to produce a short-term minor adverse impact at the local 
scale in the form of runoff during period of precipitation.  Heavy rains allow particulates to enter 
the watershed via run off from the dirt and gravel roadways on the refuge.  These adverse 
impacts are very short term and persist during the precipitation event. 
 
Alternative B:  Proposed Action 
Prairie Management and Restoration 
Under Alternative B, livestock grazing would be eliminated from the refuge which would 
slightly reduce the potential for sedimentation in the watershed by not removing herbaceous 
species from the refuge and from the reduction of hoof action and soil compaction.  
 
Invasive Flora Species 
Under Alternative B, additional invasive treatments would include aerial application of 
herbicides followed with mechanical removal of invasive flora. 
 
Moist Soil Management 
The addition of three 40 acre moist soil units in the dry lakebed as well as eliminating farming 
would be beneficial to water resources on the refuge.   
 
Lakebed Management 
The reduction of farming activities to approximately half their current management would 
produce a minor short term beneficial impact at the site scale for water quantity in the form of a 
reduction of the water necessary for the irrigation of farming crops.   
 
The management action listed in Alternative B would produce major short-, medium and long-
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term beneficial impacts on water quality and quantity at the refuge scale.  The installation of bio-
filters will assist greatly in improving the water quality at the point that it enters the refuge by 
removing fecal coli forms from both surface and groundwater originating at nearby cattle 
operations. 
 
Hunting 
Under Alternative B, overpopulation of native fauna species is restricted through a hunting 
program.  As such, Alternative B has the potential to produce a moderate beneficial impact the 
refuge water quality and quantity in the long term at the refuge scale.  Since native flora 
populations are kept at a sustainable level, the strains on water resources in Alternative A would 
not occur. 
 
Quality and Safety of Refuge Roadways 
Under Alternative B, refuge roadways have the potential to produce short-term minor beneficial 
impacts at the local scale when compared to Alternative A.  The rehabilitation of the refuge 
entrance road with a paved road and the resurfacing of the remaining Refuge roads with caliche 
are expected to reduce the amount of particulates entering suspension during period of rain. 
 
Alternative C 
Moist Soil Management 
Under Alternative C, the refuge would produce a major short-, medium-, and long-term 
beneficial impacts to the refuge water resources by significantly increasing the number of moist 
soil units to equal historic levels.  Not only would this produce more moist soil habitat and open 
water availability, but this would also significantly decrease the amount of contaminant (fecal 
coli forms) by the ongoing increase in the filtering process. 
 
Management action under Alternative C, while having some short-term adverse impacts during 
the transition from farming to native vegetation, has the potential to produce moderate to major 
medium- and long-term beneficial impacts to refuge water resources though restoration of 
current farmland to native habitat, namely moist soil units and open water.  This would 
significantly increase both water quantity and quality on the refuge (see “development of 
additional moist soil units” above). 
 
4.3.4  Impacts on Soils 
Each of the alternatives would implement the following mitigation measure to protect soils: 
 Erosion fences will be established on construction sites when erosion is a concern.  


The analysis below assumes implementation of this mitigation measure to protect soils.  
 
Alternative A:  No Action Alternative 
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The following activities that would continue under Alternative A could potentially impact refuge 
soils: maintenance activities, road and trail maintenance, prescribed fire, livestock grazing, 
farming and fire suppression, public use facilities, and habitat conservation. All of these 
activities, with the exception of habitat conservation, would have adverse effects on soils; habitat 
conservation would have a beneficial effect. 
 
Construction activities (including excavation), road maintenance, and some fire suppression and 
prescribed fire activities all have the potential to disturb, compact, or initiate soil movement. Soil 
movement can occur through bulldozer blades, front-end loaders, tractor discs, hand held tools 
from fire fighters, or by means of treads or tires.  It could also be initiated through grazing and 
farming activities.  These activities remove vegetation and expose soils to potential wind and 
water erosion; however, the flat topography of the refuge minimizes the risk of erosion and soil 
loss. When protective vegetation is stripped away and even more when soils are altered, they are 
then exposed to the erosive forces of wind and water.  On generally flat terrain, water will have 
little or no velocity and will tend to pond rather than flow. Thus, the various cited activities 
would probably result in minimal actual erosion and soil loss. 
 
Prairie Management and Restoration 
Under Alternative A, grazing and prescribed fire will continue to be used to promote and 
maintain prairie grassland habitat.  The use of prescribed fire may produce minor short-term 
adverse impacts to soils by removing vegetation and exposing soils to wind and water erosion.  
This potential impact would continue until vegetation becomes re-established and maintains its 
soil holding capabilities and then becoming a beneficial impact to soils and associated grassland 
herbaceous species. 
 
The refuge will continue to utilize prescribed fire throughout the refuge.  Low intensity prescribe 
fires are designed to minimize impacts on soils in contrast to wildfires that generally burn at 
higher temperatures, during drought conditions during higher ambient air temperatures which all 
affect soils and soil response to fire which affect vegetation response and eventually alters 
wildlife habitat. Both wildfires and prescribed fires temporarily eliminate vegetation, leaving 
soils vulnerable to both wind and water erosion.  Prescribed fires are generally more 
advantageous to soils than wildfires because prescribed fires are designed to promote refuge 
resources including soils.  Ignition patterns, weather conditions, slope, vegetation and terrain are 
built into prescribed fire burn plans to maximize soil and vegetative response to prescribed fire.   
 
Grazing on the refuge is designed to mimic the historical grazing of Bison.  Controlled moderate 
livestock grazing helps keep the grassland in natural conditions.  The removal of dead vegetation 
and hoof action are beneficial to the grassland by aerating the soil and re-seeding native 
vegetation which prevents plant stagnation and promotes plant succession.  Improved range 
conditions from effective grazing practices can provide habitat conditions that are desirable for 
diversity of animal populations. 
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Invasive Flora 
Alternative A will continue to remove invasive flora through chemical means.  Limited hand 
application of herbicides occurs refuge-wide on scattered, small, and isolated populations to 
control invasive flora.   This alternative has the potential to produce a short-term moderate 
adverse impact to soils at the site on which they are applied in the form of pesticides entering the 
soil and being stored there until either they decompose or enter ground water.  It is anticipated 
that the use of herbicides will promote soil conditions by replacing nonnative flora species with 
native vegetation that has better soil holding capacities and provide superior wildlife values as 
native vegetation is more palatable to native wildlife species. 
 
Moist Soil Management 
The maintenance of 40 acres of moist soil units as described in Alternative A provides for 
moderate short-, medium- and long-term beneficial impacts to refuge soils on the site which they 
occur.  This management action has restored moist soil areas which, historically, would have 
been maintained through the naturally occurring springs on the refuge that are now dry from 
excessive human use of the Ogallala Aquifer.   
 
Lakebed Management 
Currently, the management actions under Alternative A will continue to cooperatively farm 581 
acres of the dry lakebed.  Alternative A produces moderate short-, medium- and long-term 
beneficial impacts to soils at the site scale through the reduction of nitrogen and phosphate loads 
on the old lake bottom. 
 
Alternative B:  Proposed Action 
 
The following activities proposed under Alternative B could potentially have additional impacts 
on the refuge soils: re-seeding parts of the refuge with native short grass species, additional 
chemical treatments of invasive species through aerial application followed by the mechanical 
removal of above ground systems, an additional three 40- acre moist soil units, the reduction of 
farming activities,  the construction of a 6+ acre public fishing pond, and the addition of 
Administrative Complex and two additional hiking trails as well as paving the entrance road. 
 
The management action listed in Alternative B have the potential to produce minor short-term 
adverse impacts on soils at the site scale but results of management actions may result in minor 
long term, beneficial impacts refuge wide if management objectives are met.  Beneficial effects 
broadly outweighing adverse effects overall because proposed management would largely 
maintain and conserve vegetative cover and associated soils throughout the refuge.  
 
Invasive Flora Species 
Under this alternative additional herbicide application will occur via aircraft application.  This 
will increase the acreage treated but will not have any additional negative impacts on soils.  The 
result of additional treatments will presumably promote desirable native vegetation resulting in 
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beneficial impacts on soils. 
 
Moist Soil Management 
Under this alternative an additional 40 acre moist soil unit will be added to the refuge.  This will 
result in additional hydrophilic vegetation which has even better soil holding capabilities than 
upland herbaceous species resulting in long term beneficial impacts in and around the new moist 
soil unit. 
 
Lakebed Management 
Under Alternative B, the Refuge will discontinue farming activities on approximately half the 
acreage of current management.  As such, the reduction of farming activities in Alternative B on 
the old lake bottom produces short -term adverse impacts at the site scale.  The reason farming 
activities are present on the refuge is to reduce the nitrogen and phosphate loads in the soil, both 
of which can enter the watershed during period of torrential rain through surface water runoff.  
Since farming activities will be reduced, less nitrogen and phosphate will be removed from the 
soil compared to Alternative A until native vegetation is matured. 
 
Native Fauna 
Management action in Alternative B would produce a moderate long-term beneficial impact at 
the refuge scale to soils when compared to Alternative A.  The overpopulation of native fauna 
species, if left unchecked as in Alternative A, could over-consume refuge vegetation and could 
lead to a reduction in the flora’s ability to anchor soils in place with their root systems; wind and 
water erosion of soils would result.  By limiting native fauna species to the carrying capacity of 
the refuge, this negative impact would not occur. 
 
Invasive Fauna 
Under Alternative B, there would be a minor short-term adverse impact to soils at the site scale 
through the use of machinery used in the construction of new windmill, shop facilities and 
related infrastructure.  This impact is expected to be minimal and can be mitigated by the 
development and use of a soil/habitat restoration plan post-construction. 
 
Public Use Facilities 
Under Alternative B, there would be a minor short-term adverse impact to soils at the site scale 
through the use of machinery used in the construction of new restroom facilities.  This impact is 
expected to be minimal and can be mitigated by the development and use of a soil/habitat 
restoration plan post-construction. 
 
Alternative B would lead to both adverse and beneficial effects on soils. Adverse effects from re-
seeding, aerial application of herbicides followed by mechanical removal of above ground 
systems of invasive flora, the establishment of additional moist soil units,  and the construction 
of a fishing pond would tend to be direct, minor, short-term, and localized. The beneficial impact 
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of Alternative B such as the result of treating additional no native flora and the resulting native 
vegetation which would tend to provide better soil holding capabilities as well as the additional 
moist soil units would be direct, minor, direct/indirect, long-term, and localized.  
 
Alternative C 
The following activities proposed under Alternative C could potentially have additional impacts 
on the refuge soils: eliminate livestock grazing, additional moist soil units, converting all 
farmlands to natural habitat, additional infrastructure to increase water to historic levels prior to 
reductions from the Ogallala aquifer. 
 
Prairie Management and Restoration 
The elimination of livestock grazing under Alternative C will result in moderate long-term 
adverse impacts to vegetation and soils if there are not sufficient amounts of grazing wildlife to 
graze on the refuge.  The short grass prairie ecologically requires grazing by large herbivores 
(bison) and periodic fire.  The herbivores through their feeding and trampling remove litter 
aerate the soils and through these actions rejuvenated and maintain short grass prairies. 
 
Invasive Flora Species 
Management action listed in Alternative C would result in a moderate long-term beneficial 
impact to soils at the site scales by allowing vegetation of all types to grow and provide the 
parent organic material necessary for soil formation. 
  
Moist Soil Management 
Management action found in Alternative C would bring major long-term beneficial impact to 
soils at the site scales through the restoration of soils and habitat to the historical conditions. 
 
Lakebed Management 
Under Alternative C, the refuge will discontinue farming activities.  As such, has the potential to 
produce short-, medium- and long-term adverse impacts at the site scale.  The reason farming 
activities are present on the refuge is to produce winter browse for waterfowl as well as reduce 
the nitrogen and phosphate loads in the soil, both of which can enter the watershed during period 
of torrential rain through surface water runoff.  Since farming activities will be eliminated, less 
nitrogen and phosphate will be removed from the soil compared to Alternative B. 
 
Conversely, since lands currently used for farming activities will be converted back to native 
vegetation and habitat, there is also potential to produce short, medium, and long-term beneficial 
impacts at the site scale.  Even though farming activities are eliminated, the growth of native 
vegetation and restoration of historical habitat on these lands also have the potential to reduce 
nitrogen and phosphate loads in the soil.  
 
Since lands currently used for other activities will be converted back to native vegetation and 
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habitat, there is also potential to produce short-, medium-, and long-term beneficial impacts to 
soils at the site scale; the growth of native vegetation and restoration of historical wetland habitat 
on these lands will provide the organic material necessary for soil formation.  
 
Alternative C would lead to both adverse and beneficial effects on soils. Adverse effects would 
occur from the development of additional moist soil units, and construction activities increasing 
the infrastructure to provide additional water sources. The beneficial impact of Alternative C 
eliminating livestock grazing if there are sufficient numbers of native large grazing mammals to 
replicate historical grazing conditions the development of moist soil units.  These activities 
would tend to provide better soil holding capabilities, would be direct, minor, long-term, and 
localized. 


4.4  Biological Environment 


 


 
Photo C-4 Bald Eagle flying over Refuge. USFWS 


4.4.1  Impacts on Habitat and Wildlife 
Alternative A:  No Action Alternative 
Under Alternative A, the current levels and type of management activities for prairie grasslands 
and native wildlife would continue. Current management includes the use of grazing and 
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prescribed fire to maintain prairie habitat as well as utilizing cooperative farming on the dry lake 
bed and maintaining a 40 acre moist soil unit.  These activities support native wildlife 
populations and diversity. Continuing to treat invasive flora species would emphasize the 
benefits of native species that offer compensation to wildlife.  Invasive species would also be 
controlled to prevent them from displacing and out-competing natives.  
 
Habitat Fragmentation 
The existing roads and trails have been deemed sufficient to carry out the day to day operations 
of the refuge and similar infrastructure is not being planned.  This willingness for the refuge to 
limit the creation of new roads, trails and infrastructure assists in maintaining existing habitat 
integrity which promotes the natural movement of wildlife.  As such, there are no impacts to 
wildlife under the management action listed in Alternative A. 
 
Prairie Management and Restoration 
Under Alternative A, the use of prescribed fire and livestock grazing will continue maintain 
prairie habitat.  These activities may produce minor to moderate long-term beneficial impacts to 
refuge vegetation/habitat and wildlife through the introduction of nutrients resulting from the 
burning of vegetation into the topsoil; these impacts are limited to the site burned.  These 
nutrients are then used to stimulate new growth in native vegetation. Prescribed fires; although 
carefully controlled, have the potential to produce some significant short-term adverse impacts to 
wildlife at the site scale by displacing or killing wildlife.  As with the natural fire process, 
wildlife tend to return quickly once the fire has passed. 
 
High intensity wild fires can create hydrophobic soils that contribute to excessive run-off and 
prolong intervals of herbaceous species recovery prolonging vulnerability to soil degradation. 
The elimination of vegetation and other processes thereby create soils that will not absorb 
moisture. These effects are typically short-term and adverse. In these situations the refuge would 
consider rehabilitation to reduce the impacts. Vegetative type conversion could occur from high 
intensity fires, such as forest to early succession. These effects would be long-term and adverse, 
but typically only occur within small perimeters of the burn area. 
 
Prescribed fires would continue to be used to help maintain and restore prairie grasslands. The 
refuge would continue to utilize prescribed fire to mimic natural fire occurrence and promote 
historic habitat conditions to sustain natural biological diversity. 
 
Controlled livestock grazing helps keep the grassland in natural conditions; the removal of dead 
vegetation and hoof action are beneficial to the grassland by aerating the soil and re-seeding 
native vegetation which prevents plant stagnation and promotes plant succession.  Improved 
range conditions from effective grazing practices can provide habitat conditions that are 
desirable for diversity of animal populations.  Light to moderate grazing on the refuge may 
produce minor to moderate long-term beneficial impacts to refuge habitat by maintaining the 
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grassland in natural conditions.  Effective grazing practices can provide habitat conditions that 
are desirable for diversity of wildlife. 
 
Invasive Flora Species 
Under Alternative A, there are some short-term, and potentially long-term, major adverse 
impacts to refuge vegetation/habitat at the refuge scale if current management of invasive species 
control through chemical removal is ineffective.  The spread of invasive flora species through 
refuge habitat can displace native flora species.  Further, invasive flora species, if permitted to 
permanently establish a presence on the refuge, will reduce the amount of habitat available for 
native wildlife.  
 
Currently, there is between 30 and 50 acres of invasive vegetation consisting primarily of salt 
cedar, Russian olive and musk thistle.  The use of chemicals between April and September has a 
tendency to temporarily displace wildlife through the presence of staff and equipment.  In 
addition, the chemicals themselves may contribute to this displacement which results in a short 
term adverse impact to wildlife at the site where these chemical treatments are conducted. 
 
Moist Soil Management 
The maintenance of 40 acres of moist soil units as described in Alternative A provides for 
moderate short-, medium- and long-term beneficial impacts to refuge vegetation/habitat on the 
site which they occur.  This promotes the growth of naturally occurring vegetation which 
provides migrating waterfowl and shorebirds the calories and energy reserves required for 
migration. 
 
The 40 acres of moist soil units on the refuge currently provides a small degree of wetland 
habitat.  This habitat promotes naturally occurring aquatic food plants insects and invertebrates, 
all of which provides waterfowl and shorebirds the calories they require for their migration.  
These moist soil units are the only areas on the refuge in which these food sources are provided.  
If they are not watered in the fall and spring each year, the refuge will not have these areas as a 
resource for migratory birds. 
 
Lakebed Management 
The management described in Alternative A provides a moderate short-, medium- and long-term 
adverse impacts to refuge vegetation/habitat on the site scale.  By definition, farming activity 
displaces native habitat to grow what is essentially non-native species but for the benefit of 
migrating birds. 
 
Water Quality 
The water retention structure will continue to be used at Umbarger Dam under this alternative. 
There are no impacts to vegetation/habitat under the management action in Alternative A.  Water 
quality issues would continue with accumulated amounts of fecal coli from upstream livestock 
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yards.  These contaminants would continue to have a long term, adverse impacts to habitat 
quality, and wildlife throughout the floodplain of Umbarger Dam. 
 
Native Fauna 
Under current management the refuge would maintain current levels of prairie dogs, mule deer, 
and white-tailed deer which have the potential to reach and exceed carrying capacity.  
 
Public Use Facilities 
Under Alternative A, public use facilities would be limited to the existing structures such as 
photo blinds, parking lots and vault toilets, no additional structures would be implemented.   
 
Overall effects from Alternative A on habitat and wildlife on the refuge would be both adverse 
and beneficial. However, the beneficial effects exceed the adverse effects by providing 
undisturbed habitat over the majority of the refuge. Adverse effects from controlling invasive 
flora (including the use of herbicides), would be moderate, long-term, and localized to refuge-
wide. Beneficial effects of maintaining prairie habitat would be long term and refuge wide. 
 
Alternative B:  Proposed Action 
    
Prairie Management and Restoration 
Under this Alternative the refuge will re-seed parts of the refuge in addition to the ongoing 
prescribed burning program to enhance the recovery and establishment of prairie grassland 
habitat.  Seeding would be with both warm and cool season native herbaceous species that 
benefit a vast variety of wildlife including deer, small mammals, and migratory birds.  Seeding 
will have a long term beneficial impact on the refuge scale since seeding individual units of the 
refuge will promote the general trend and diversity of the entire refuge landscape.   
 
Invasive Flora Species 
The refuge would utilize additional chemical treatments on invasive species to promote native 
vegetation and wildlife through aircraft application of herbicides.  The idea of increased acreage 
is to initially treat large acreages at a time allowing native vegetation to re-establish and 
eventually out-compete invasive species, resulting in better native plant diversity and improved 
wildlife habitat.  This approach is anticipated to have long term moderate beneficial impacts on 
habitat and wildlife refuge wide.  
 
Aerial spraying also has the potential to produce major long-term adverse impacts to 
vegetation/habitat on the site scale.  If the chemical treatment is misapplied and/or is applied at 
such a time when the chemical is transported off its intended target by prevailing winds, the 
pesticides could interact and kill unintended native flora species.  The impact would last until the 
vegetation is re-grown.  Mitigation measures taken to avoid non target areas and species as with 
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ground spraying is to not spray with any moisture or in the forecast will not be made in surface 
wind speeds greater than 10 miles per hour. 
Under Alternative B, a minor short-term adverse impact at the site scale would be occur to 
wildlife during the times of chemical application due to the noise emitted and presence of the 
aircraft and mechanical equipment used in treating invasive species which may temporarily 
displace wildlife.  Any impact that does occur is restricted only to the times and places such 
treatment is taking place; once treatment is completed. 
 
Moist Soil Management 
Management action is carried forth from Alternative A; therefore, any impacts are identical to 
those found in Alternative A. 
 
The management action listed in Alternative B would have moderate short-, medium- and long-
term beneficial impacts to vegetation/habitat on the site scale through the restoration of moist 
soil units.  The proposed development of three 40-acre moist soil units would be placed in areas 
that were historically wetlands; therefore, the management action listed in Alternative B mark 
the return of these wetlands. 
 
The management action listed in Alternative B would produce moderate short-term adverse 
impacts to wildlife at the site scale due to the noise emitted and presence of the mechanical 
equipment used in construction which may temporarily displace wildlife.  Impacts are limited to 
the times and places construction is taking place.  Additionally, once development of the moist 
soil unites are completed, it is expected that moderate long-term beneficial impacts would occur 
on wildlife at the site scale through the restoration of wetlands which would provide additional 
habitat for wildlife. 
 
Lakebed Management 
Under this Alternative all farming activities would be reduced from 581 acres to no more than 
300 acres farmed on the refuge.  The remaining acreage would be allowed to re-establish as 
native prairie and grassland habitat.  Management action listed in Alternative B would have 
moderate short-, medium- and long-term beneficial impacts to vegetation/habitat and wildlife on 
the site scale through the restoration of historical habitat.  
 
Native Fauna 
Management action in Alternative B would produce moderate short-, medium- and long-term 
beneficial impacts to vegetation/habitats at the refuge scale through the maintenance of native 
fauna species to a sustainable level.  Therefore, the stress that overpopulation of native fauna 
species would place on vegetation/habitat would not occur.  
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Hunting 
Under Alternative B, hunting would be introduced on the refuge to control invasive fauna as well 
as to mange populations of native populations to sustainable levels.  Currently feral hogs are not 
occupying the refuge but are a constant threat in many areas surrounding the refuge and if they 
become established on the refuge, hunting is a potential option to reducing the opportunities for 
establishing viable populations.  Native wildlife species such as mule deer are not currently 
exhibiting excessive numbers beyond carrying capacity but seem to be slightly increasing as 
observed by the refuge biologist.  If hunting is undertaken on the refuge, it would be used as a 
management tool to enhance healthier populations of deer and to decrease opportunities of feral 
hog establishment. 
 
If this alternative would be utilized a separate NEPA process would have to be initiated 
evaluating specific characteristics of any proposed hunts.  The administration of a proposed hunt 
would also require substantial commitment of staff and resources to initiate and perform a 
positive hunting experience as related to wildlife dependent recreation opportunities provided by 
the refuge.  Management action listed in Alternative B would result in some minor to moderate 
short-term adverse impacts to wildlife at the Refuge scale while native fauna species acquire a 
balance with their surrounding environment.  Without human interference in the life-cycle of 
native fauna species, wildlife species are expected to slightly increase on the refuge. 
 
Fishing 
Under Alternative B, a 6 acre public fishing pond near existing viewing blind by the lake bed and 
Steward Marsh would be built.  This would produce moderate to major short term adverse 
impacts to wildlife at the site scale through the use of heavy equipment and working crews 
building the pond, with loss of habitat and displacement of wildlife.  Eventually the pond would 
result in beneficial long term and moderate impacts to the refuge by providing an additional 
family oriented wildlife dependent recreational opportunity.  Potential impacts to wildlife would 
be through additional impacts of fisherman once established.  These impacts would include an 
increased human presence which could harass wildlife.  Nearby suitable habitat would be 
available immediately surrounding project area for wildlife to utilize.  
 
Environmental Education and Interpretation 
Under Alternative B, the number of education days would increase up to one additional day per 
month.  The refuge would also develop and construct 20 new interpretive panels and expand the 
existing auto tour route and open areas of the refuge currently closed to public access.  This 
would produce minor short term adverse impact to wildlife at the site scale through the use of 
hand held equipment and working crews placing panels and expanding the auto tour route.  
These activities would temporarily displace wildlife but impacts would be the same once 
construction activities are finalized since an auto tour route already exists.  Additional education 
days and additional panels would not have any additional impacts on wildlife once established. 
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Wildlife Observation and Photography 
Under Alternative B, wildlife observation and photography opportunities would be expanded to 
include six additional blinds.  . This would produce minor short term adverse impact to wildlife 
at the site scale through the use of construction equipment and working crews building and 
placing these additional blinds.  
 
Administrative Facilities 
Alternative B would produce moderate short-term adverse impacts to wildlife at the site scale 
due to the noise emitted and presence of the mechanical equipment used in the construction of 
the new Administrative Complex to include headquarters, visitor’s center, biological lab, and 
maintenance and storage facility. Other activities could also have similar impacts on wildlife are 
construction of wells and windmills needed to increase infrastructure to provide refuge with 
sufficient water sources.   Any impact that does occur is restricted only to the times and places 
construction is taking place; once construction is completed, the adverse impact to wildlife is 
expected to discontinue. 
 
The existence of the new facilities is also expected to produce minor long-term adverse impacts 
to wildlife at the site scale through the impact felt by the facilities footprint as it displaces 
existing habitat for wildlife. 
 
Public Use Facilities 
Management action under Alternative B would produce moderate short-term adverse impacts to 
wildlife at the site scale due to the noise emitted and presence of the mechanical equipment used 
in the construction of new restroom facilities as well as construction activities establishing new 
trails on the refuge which may temporarily displace wildlife.    Any impact that does occur is 
restricted only to the times and places construction is taking place; once construction is 
completed, the adverse impact to wildlife is expected to discontinue.  Since the new facilities 
will be replacing the existing facilities, no loss of wildlife habitat is expected.   
 
Conversely, once construction is completed, the new restroom facility should produce a 
negligible impact to vegetation/habitat since the facility will be built on the same site as the 
existing facility. 
 
Quality and Safety of Roadways 
Under this alternative, rehabilitation of the entrance road from F.M. 168 to the headquarters with 
a two lane paved road with adequate shoulders.  Re-surfacing of the remaining refuge roads with 
new caliche would also occur.  The management action listed in Alternative B would produce 
moderate short-term adverse impacts to wildlife and habitat at the site scale due to the noise 
emitted and presence of the mechanical equipment used in construction which may temporarily 
displace wildlife.  Any impact that does occur is restricted only to the times and places 
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construction is taking place; once construction is completed, the adverse impact to wildlife is 
expected to diminish.   
Alternative C 
 
Prairie Management and Restoration 
Alternative C would result in a medium to long term moderate adverse impacts to 
vegetation/habitat at the refuge scale through the cessation of livestock grazing and the lack of 
grazing by native wildlife.  Controlled livestock grazing helps keep the grassland in natural 
conditions; the removal of dead vegetation and hoof action are beneficial to the grassland by 
aerating the soil and re-seeding native vegetation which prevents plant stagnation and promotes 
plant succession.  Improved range conditions from effective grazing practices can provide habitat 
conditions that are desirable for diversity of animal populations.  Removing livestock grazing 
without replacing it with a similar management tool can alter the natural processes of short grass 
prairie habitat. 
 
The elimination of grazing on the refuge would produce moderate to major medium- to long-
term beneficial impacts to wildlife refuge wide and allow native wildlife to graze without 
competition throughout the refuge.  With no grazing activities permitted on the refuge, additional 
habitat will be available for wildlife.   
 
Moist Soil Management 
Management action under Alternative C would result in major long-term beneficial impacts at 
the refuge scale to vegetation/habitat.  Native vegetation would return to historical conditions 
due to the restoration of moist soil units to a level which was historically available.  This would 
increase the available habitat for native fauna species.  Management action listed in Alternative 
C would produce moderate to major medium- to long-term beneficial impacts to wildlife refuge 
wide.  By restoring native habitat to its historical moist soil conditions will in turn restore 
historical habitat for native fauna species.   
 
Lakebed Management 
Under Alternative C, all farming activity would be removed from the refuge and lands would be 
managed to return to all native vegetation representative of prairie grasslands. Management 
action under Alternative C would result in major long-term beneficial impacts at the refuge scale 
to vegetation/habitat.  Native vegetation would return due to the restoration of farming lands to 
historical habitat for native fauna species. 
 
There is potential for moderate short-term adverse impacts to vegetation/habitat and wildlife at 
the site scale during the transition between farming use and restoration of historical conditions as 
the vegetation availability to wildlife will be sparse until native vegetation establishes. 
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Management action listed in Alternative C would produce moderate to major medium- to long-
term beneficial impacts to wildlife at the site scale.  With farming activities no longer permitted 
on the refuge, the historical conditions of the refuge would be restored back to native grasslands, 
moist soil units and open water thereby making habitat available for native flora, fauna and 
migratory species.   


4.5  Human Environment 


 


4.5.1  Impacts on Socioeconomics 
Alternative A:  No Action Alternative 
The economic and social condition of the area would remain the same.  The refuge will continue 
to be one of the area’s main attractions.   The presence and operation of the refuge provides 
economic benefits to the surrounding communities within a 30 mile radius in several ways.  The 
refuge attracts local, national, and some international visitors and by attracting visitors to the 
area, the refuge generates revenue for the local economy.  Much of the refuge’s annual budget is 
recycled into local businesses through refuge staff, purchases of equipment and supplies, as well 
as contracts for local labor to accomplish refuge projects.   
 
Alternative B:  Proposed Action 
Under this alternative, there are slightly greater direct or indirect impacts to the local population 
and economy since many of the visitor service activities such as fishing, wildlife observation, 
wildlife photography, environmental education and interpretation are expanding.  With the 
expansion of these activities visitation should increase to the refuge increasing the direct and 
indirect advantages on the socioeconomic impacts to the communities surrounding the refuge.  
 
The proposed action may have a positive impact on the local economy through the purchase of 
pesticides, rental of machinery and some contract work sought; however, the overall effect will 
be negligible and have very little influence on the local population and economy. 
 
Alternative C 
Under this alternative, there are no anticipated direct or indirect impacts to the local population 
and economy is anticipated to occur.  
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4.5.2  Impacts on Aesthetic and Visual Resources 


 
Photo C-5 Shorebirds Landing on the Refuge. USFWS 


Alternative A:  No Action Alternative 
Under Alternative A where all current management actions are continued, there are no expected 
changes to the existing visual landscape of the refuge 
 
Alternative B:  Proposed Action 
Management action listed in Alternative B would not result in a significant impact (either 
positive or negative) in the Refuge’s aesthetic and/or visual resources.  The only expected 
impacts originate from the replacement of existing restroom facilities, the development of a new 
visitor’s center and heavy equipment shop as well as the addition of windmill infrastructure for 
water supply.  The restroom and visitor’s center would produce a moderate long-term beneficial 
impact at the site scale in the form of replacing old, worn structures with new one which better 
meet the needs of the refuge visitors.  In terms of the shop facility, there is also potential for 
long-term beneficial impact at the site scale; however, this depends greatly on the architectural 
design and placement of the facility.  If poorly designed and placed, a shop facility has the 
potential to greatly impact the refuge’s visual resources.  As such, there is also potential for 
moderate long-term adverse impact at the site scale if designed and placed poorly.  Windmill 
infrastructure could similarly have an adverse impact to the visual resources; however, no 
complaints have been made about the existing windmills on the refuge. 
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The other management actions largely are oriented toward providing refuge visitors better 
opportunity to view the Refuge’s aesthetic resources, but do not directly necessarily impact 
aesthetic resources. 
 
Alternative C 
Management action that is carried forth from Alternative B will have identical impacts to those 
found in Alternative B. 
 
Management action in Alternative C that is in addition to Alternative B will tend to significantly 
increase the refuge’s visual and aesthetic resources in the medium- and long-term.  The 
additional habitat provided to wildlife through the elimination of farming and restoration of those 
areas to native vegetation will provide fauna areas in which to subsist.  Additionally, the 
restoration of Buffalo Lake itself is anticipated to revitalize the refuge as a primary stop-over site 
for migratory birds.  In totality, management action found in Alternative C, while expensive, will 
revitalize the refuge as “the Playground of the Panhandle” and significantly increase its ability to 
support the massive numbers of migratory birds to numbers experienced in the 1950’s through 
the early 1970’s before the water table dropped and the natural springs which fed Tierra Blanca 
Creek subsequently began to reduce its water supply. 


4.6  Assessment of Cumulative Impacts 


The following section addresses the potential cumulative effects for all the alternatives and is 
intended to consider the activities on the refuge in the context of other actions on a larger spatial 
and temporal scale.  The impacts of past and present actions that have taken place on the refuge 
are reflected in the current resource conditions (Affected Environment) as described in Chapter 3 
of the CCP.  The impacts of proposed future actions (for all alternatives) are discussed in earlier 
parts of this EA.  The adverse direct and indirect effects of current refuge management and the 
proposed actions (all alternatives) on air, water, soil, habitat, wildlife, the local economy and 
population, and aesthetic/visual resources are expected to be mostly negligible to moderate and 
short-term to long-term.  The benefits to habitat, wildlife, and public use that the Proposed 
Action would achieve greatly outweigh any of the adverse impacts discussed in this document.  
The Service also considered past, present, and future planned actions on other State, Federal, and 
private lands surrounding the refuge.  The Service is not aware of any refuge management 
actions that when added to other past, present or future proposed actions, would result in 
significant cumulative impacts.  The analysis area for potential cumulative effects on each 
resource and a summary of those potential impacts is provided below.    
 
A cumulative impact is defined as an impact on the environment that results from the 
incremental impact of the proposed action when added to other past, present, and reasonably 
foreseeable future action regardless of what agency (federal or nonfederal) or person undertakes 
such other actions.  Cumulative impacts can result from individually minor but collectively 
significant actions taking place over a period of time (40 CFR 1508.7). 
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Cumulative impacts are the overall, net effects on a resource that arise from multiple actions.  
Impacts can “accumulate” spatially, when different actions affect different areas of the same 
resource.  They can also accumulate over the course of time from actions in the past, present, and 
future.  Occasionally, different actions counterbalance one another, partially cancelling out each 
other’s effects on a resource.  But more typically, multiple effects add up, with each additional 
action contributing an incremental impact on the resource.  Accurately summarizing cumulative 
effects is difficult in that while one action increases or improves a resource in an area, other 
unrelated actions may decrease or degrade that resource in another area. 
 
As stated in the Service Manual (550 FW 1 and 2), in an EA, a cumulative impact assessment 
should be conducted if it is determined necessary through scoping to make a determination of 
significance of the Proposed Action.  When a cumulative effects analysis is included in an EA, 
the analysis need only be sufficient for the decision maker to reach a conclusion on the 
significance of the impact in order to determine if the preparation of an EIS is required. 
 
Buffalo Lake NWR exits within a matrix of ranching and farming land uses.  The refuge is 
mainly surrounded by privately owned cattle ranches and a small community to the north about 3 
miles.  There is currently no trend toward subdividing the surrounding lands.  However, 
urbanization is occurring toward Canyon (15 miles east of the refuge).  
 
Alternative A 
Cumulative Impacts on Physical Resources: 
Air Quality 
The refuge is located approximately 30 miles southwest of Amarillo, Texas which is the 14th 
largest city in the state.  The population as of 2010 was 190,695 which included both Randall 
and Potter Counties.  The metropolitan area has an estimated population of 236,113 in four 
counties (U.S. Census Bureau. 2011). 
 
The metropolitan of Amarillo, agricultural and livestock land uses and developmental pressures 
can contribute to air pollution and have negative impacts on air quality.  A big impact to air 
quality would be infrequent grass wildfires and dust storms. 
 
Refuge actions will have minimal effects on air quality based primarily on weather and wind 
conditions.  All alternatives would essentially have the same effects to refuge air quality, even 
with the prescribed burning program, construction activities, and increased visitor use.  Each 
alternative would cause both minor and beneficial air quality impacts.  Continued refuge 
acquisition and preservation of native prairie habitat would be a long-term benefit to air quality 
by reducing local development and increasing carbon sequestration.  These adverse and 
beneficial impacts, however, would not be cumulatively significant. 
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Water Quality and Quantity 
An increasing population in the region, along with greater urban, industrial, and agricultural 
development, would tend to increase the extent of adverse effects on water quality in and around 
the refuge by increasing discharges from point and non-point sources of water pollutants and 
contaminants. In addition, as the area grows and develops, there will be an increased demand for 
water, and water table drawdown could be a potential problem in the area. The livestock 
community of Hereford, Texas just upstream from the refuge contains several stockyards where 
2 to 3 million head of livestock are routed through per year.  Large torrential rains often 
contribute to poor water quality by transporting fecal coli contaminants, high concentrations of 
nitrogen and phosphate loads into the lakebed and watershed. 
 
The refuge produces major short-, medium- and long-term beneficial impacts to water quality at 
the lakebed and downstream where water continues through the watershed.  By permitting fecal 
coli forms to drop out of suspension on the refuge, the water quality is dramatically improved; 
the water that is released into watershed is vastly improved over the water that is entering the 
refuge from off-site cattle operations.  In addition, the presence of moist soil units on the refuge 
contributes to this filtering process.   
 
Initial farming activities around the refuge focused on beets but now are more concentrated on 
milo, corn, cotton and hay grazer.  Irrigating these crops have occurred from drawing into the 
Ogallala Aquifer and water pumped for both farming and local drinking water  has resulted in a 
thirty  foot drop in the past forty years.  As the area continues to grow and develop the demand 
for water will continue to increase and the continued pressures on the Ogallala aquifer may 
become a limiting factor to future farming and development around the refuge. 
 
Lastly, the presence of farming activities on the old lake bottom reduces nitrogen and phosphate 
loads in the soil which has the potential to enter the watershed during periods of torrential rain.  
To put water into the lake it takes approximately 6 inches of rain in the watershed around 
Hereford which results in localized mass flooding.  In terms of water quantity, the existing 
windmills on the refuge exist to provide a clean water supply to the Refuge, which is 
experiencing drought conditions as a result of the receding water table and the drying of Buffalo 
Lake as well as the springs that feed the watershed.   
 
Under each Alternative, there is expected short-term minor adverse impacts at the site scale 
through the use of chemicals during invasive flora species control activities that occur adjacent to 
open water.  Should an accident happen and a significant quantity of chemicals is inadvertently 
released into the water source, there is potential for major long-term adverse impacts at the local 
scale.   
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Prescribed fire programs also have the potential for adverse impacts due to its removal of 
vegetative litter and grasses; should a heavy rain event occur before native vegetation can be re-
established, the soil can be eroded and enter into the watershed.   
 
All of the described activities, actions, and trends have had adverse implications for water quality 
and quantity in the area.  These large detrimental influences work against and offset the refuge’s 
largely beneficial impacts on water quality and quantity, from promoting prairie habitat.  In view 
of these increasing adverse pressures on water quality and quantity, which are likely to continue 
to increase in the foreseeable future, the refuge’s positive effects on water resources become 
even more important.   Overall, at the close of the planning period (15 years), the overall 
condition of water resources on the refuge as a result of cumulative effects is likely to be 
somewhat more beneficial than at present, with proposed projects benefitting a vast variety of 
refuge resources.   
 
Soils 
Historically, soil conditions on the refuge were rich and fertile and produced a vast variety of 
cool and warm season grasses consistent with a highly functional high plains ecoregion.  Grass 
species such as blue gramma, buffalo grass, little bluestem and wheat grass sustained the 
American bison.  Bison historically migrated through this areas known as El Llano Estacado 
following local rain patterns and areas of higher production.  In addition to bison, soils were 
influenced by infrequent prairie wildfires reducing litter and duff and cycling nutrients through 
the system promoting a highly functional and productive grassland habitat.  With the extirpation 
of bison, cattle were introduced to the areas in and surrounding the refuge.  The refuge uses 
livestock to fill in the role bison were used to maintain a functional grassland habitat.  With the 
combination of prescribed fire and livestock grazing the refuge is simulating natural conditions 
that existed on the refuge prior to the arrival of Europeans. 
 
After the creek was dammed and the lakebed established, soils along the creek and within the 
lake were altered and the quality was reduced primarily from the upstream stock yards.  This 
refuse consistently resulted in nitrate and phosphate concentration in the soil in and around the 
riparian areas and wetlands. 
 
Past, present, and foreseeable future area impacts to soils include ground disturbance, which can 
result in erosion, sedimentation, and nutrient loss.  Impacts are caused by activities such as 
construction, farming, livestock grazing, feral hogs, and oil and gas development both on and off 
the refuge.   
 
The use of prescribed fire may produce minor short-term beneficial impacts to soils through the 
introduction of nutrients resulting from the burning of vegetation into the topsoil; these impacts 
are limited to specifically the site burned.  These nutrients are then used by native vegetation for 
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fresh growth.  The maintenance of 40 acres of moist soil units as described in Alternative A 
provides for moderate short-, medium- and long-term beneficial impacts to refuge soils on the 
site which they occur.  This management action has restored moist soil areas which, historically, 
would have been maintained through the naturally occurring springs on the Refuge that are now 
dry from excessive human use of the Ogallala Aquifer.  Farming produces moderate short-, 
medium- and long-term beneficial impacts to soils at the site scale through the reduction of 
nitrogen and phosphate loads on the old lake bottom. 
 
Overall, cumulative effects on soils (from all alternatives) would be a mix of minor adverse and 
minor to moderate, beneficial effects.  Adverse cumulative effects would probably occur to those 
soils that are regularly or continually subjected to some form of disturbance.  These adverse 
effects are not anticipated to be major. 
 
Minor to moderate, beneficial effects on soils would be expected to occur at those sites 
constituting the great majority of the area of the refuge, whereupon undisturbed soils would 
continue to develop (slowly increasing in depth as well as fertility) as a result of nearly 
continuous vegetative cover.  These adverse and beneficial impacts, however, would not be 
cumulatively significant. 
 
Cumulative Impacts on Biological Resources: 
Habitat 
The willingness of the refuge to restrict the construction of new roads and fences has a direct 
effect on the mitigation of habitat fragmentation.  As such, this management practice leads to 
moderate beneficial impacts in all durations across the entire refuge.  The single exception to this 
is the existence of barrier fences surrounding the prairie dog town for the purposes of restricting 
the population to a manageable level; this alone results in a beneficial impact for the refuge for, 
without the existence of this barrier fence, the prairie dog population would expand 
uncontrollably and become a significant drain on the habitat.  The use of prescribed fire may 
produce minor moderate-term beneficial impacts to refuge vegetation/habitat through the 
introduction of nutrients resulting from the burning of vegetation into the topsoil; these impacts 
are limited to specifically the site burned.  These nutrients are then used by native vegetation for 
fresh growth.  Additionally, the maintenance of 40 acres of moist soil units as described in each 
Alternative provides for moderate short-, medium- and long-term beneficial impacts to refuge 
vegetation/habitat on the site which they occur.  This promotes the growth of naturally occurring 
vegetation which provides migrating waterfowl and shorebirds the calories they require during 
migration. 
 
The refuge is surrounded by private agricultural and/or livestock lands, and such use could offer 
an array of threats to habitats, including invasive plants, crop monocultures, and habitat 
fragmentation. Planting on the dry lakebed may lead to increased opportunities for invasive 
species that can spread to adjacent lands.   Past conversion of lands resulted in apparent loss of 
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prairie habitat in the region.   The increased potential for rural residential development further 
increases the potential for habitat fragmentation and may create pest management problems. In 
addition, increased urbanization has the potential to dramatically reduce or inhibit refuge habitat 
management activities. As more homes surround the refuge, prescribed burning becomes more 
expensive and more difficult to conduct safely.  
 
Overall, cumulative effects on habitat would be a mix of beneficial and adverse impacts. Lands 
set aside for habitat in the region are rare and include State Wildlife Management Areas and 
other national wildlife refuges. Other private and public prairie conservation and restoration 
efforts in the region contribute to beneficial impacts on prairie habitats. The refuge’s and other 
conservation areas’ efforts to restore and maintain healthy grasslands would benefit the grassland 
communities; however, future development could have adverse impacts. The refuge would 
continue to monitor habitat and use prescribed burning, grazing, prairie restoration, and invasive 
species control to manage prairie habitats. These management activities result in beneficial 
impacts to prairie habitat. Although the refuge’s contribution is relatively small in acreage, 
preservation of this rare habitat in this region is invaluable.  
 
Wildlife 
Off-Refuge throughout the State, management of migratory birds is a large undertaking on the 
part of other public land managers. There are twenty other national wildlife refuges in the State 
of Texas. Texas Mid-Coast National Wildlife Refuge Complex (NWRC), Aransas NWRC, and 
Texas Chenier Plain NWRC are located along the Texas gulf and were established for migratory 
birds. The Texas Parks and Wildlife Department manages some State Parks and Wildlife 
Management Areas in the same ecoregion as Buffalo Lake NWR.  
 
In combination, all of the foregoing efforts should improve the prospects for many migratory 
birds species at all scales, from local to widespread.  However, these efforts confront a wide 
variety of threats to migratory birds.  Most of these are threats to habitats where the birds breed 
in the spring and summer months (in more northerly areas) and where they winter (in more 
southerly areas), as well as crucial stopover habitats that migratory birds need when they are in 
transit between summer and winter ranges.  Habitat conversion, degradation, and fragmentation 
from diverse human activities, including urbanization, agriculture, logging and forestry, mining, 
and hydroelectric development, all on a vast scale, threaten populations of migratory birds 
species.   
 
Agricultural and/or livestock land uses exist around the refuge which could offer an array of 
threats to fish, wildlife, and their habitats, including feral animals, pathogens (i.e., avian cholera), 
and pollutants. Even though threats are present, croplands can also provide some benefit for 
migratory waterfowl. The method in which farming occurs in the area results in wetland habitat, 
which benefits wetland-dependent wildlife by providing habitat.  
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Some refuge management activities may adversely impact some wildlife (predator control, 
trapping, etc); however, on private lands surrounding the refuge, there is ample habitat available 
for common species. Therefore, the refuge’s contribution to adverse impacts on those species 
throughout the region is expected to be negligible.  
 
Cumulative Impacts on the Human Environment: 
Beneficial cumulative impacts from the refuge’s socio-economic environment would be direct, 
long-term, minor to moderate, and local.  As the refuge grows, it is becoming a better-known 
eco-tourism destination, which is a plus to the local community.  Additionally, refuge staff and 
management operations directly purchase numerous supplies in the area.  There would also be 
cumulative adverse impacts due to a slight increase in road traffic where public use facilities are 
located.  These adverse impacts would be direct, short-term, negligible, and site-specific.  Based 
on the analysis presented earlier in this chapter, the Service has concluded that there would be no 
significant cumulative impacts on the human environment from proposed refuge management 
actions, when considered in context with other State, Federal, and private actions.    
 
Public Use Opportunities  
The refuge provides opportunities for the public that are somewhat rare in the State of Texas 
since most of the State is privately-owned and grassland habitat has been significantly reduced. 
To limit disturbance to the refuge, public use is limited to wildlife photography, observation, 
interpretation, environmental education, camping and hiking.  Recreational fishing, hunting and 
swimming occurs at other public areas surrounding the refuge such as Lake Meredith National 
Recreation Area and Lake Greenbelt.  
Under Alternative A, staffing and visitor use facilities would generally remain the same with 
increasing demand for recreation and public use opportunities on the refuge. If visitation 
continues to increase but staff does not, facilities and programs would tend to decrease in both 
quality and quantity.   The cumulative beneficial impact of Alternative A on refuge public use 
opportunities would be greater if facilities and staffing could keep pace with increased visitation. 
Cumulative impacts of Alternative A on the Refuge’s public use opportunities would be minor 
and beneficial.      
 
Both Alternative B and C would invest more in facilities, infrastructure, maintenance, programs 
and staffing. These two alternatives would tend to maintain cumulative benefits that are 
moderately beneficial, long-term and widespread. Overall, both would be better than Alternative 
A.  In a state with a limited number of areas and facilities set aside for public outdoor recreation, 
Alternatives B and C would be more likely to keep up with increasing demand.      
 
Cultural Resources 
Under all alternatives, there are no anticipated direct or indirect impacts to the cultural 
environment and no ground disturbance is anticipated to occur near or around the 27 documented 
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historic and prehistoric sites located on the refuge.  None  of the alternatives will significantly 
affect any site listed in, or eligible for listing in, the National Register of Historic Places, nor will 
they cause loss or destruction of significant scientific, cultural, or historic resources. 
 
It is possible that new sites could be discovered in and around the refuge. 
 
Socioeconomic Resources 
The economic and social condition of the area would remain the same.  The refuge will continue 
to be one of the area’s main attractions.   The presence and operation of the refuge provides 
economic benefits to the surrounding communities within a 30 mile radius in several ways.  The 
refuge attracts local, national, and some international visitors and by attracting visitors to the 
area, the refuge generates revenue for the local economy.  Much of the refuge’s annual budget is 
recycled into local businesses through refuge staff, purchases of equipment and supplies, as well 
as contracts for local labor to accomplish refuge projects.  All three alternatives would have 
cumulative socioeconomic effects that are minor to moderately beneficial, long-term, and 
localized to widespread. 
 
Aesthetic and Visual Resources 
Aesthetic and visual resources in the region surrounding the refuge remain relatively unchanged.    
The refuge is still surrounded by primarily ranching and farming as during the inception.  
Ranching continues to be the primary occupation surrounding the refuge and maintaining 
aesthetic resources associated with short grass prairie habitats.  Management would not 
substantially change the character or quality of its scenic resources under any of the alternatives. 
 
Climate Change 
Area industry contributes negatively to climate change. The refuge may be a negligible to minor 
contributor to climate change; however, the benefit it provides in keeping land in a 
predominantly natural or undeveloped state far outweighs the impact. Vegetative communities 
serve to sequester carbon. Therefore, under all alternatives, the refuge would have beneficial 
cumulative impacts on climate change. As the refuge begins experiencing greater effects from 
climate change, the need for adaptive management will increase. More scientific data on when 
and where these changes may occur along with what they may entail is necessary before 
determining how to counteract or adapt to a changing climate. 
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Table C-5- Summary of Environmental Effects by Alternative 


Environmental   
Resource 


Alternative A                                                  
Current Management 


Alternative B Alternative C 


Air Quality  Prairie Management and 
Restoration 
Minor short-term adverse 
impacts locally. 
 
Multiple Management 
Actions 
Minor short-term adverse 
impacts at the site scale 
through exhaust gas and 
fugitive dust resulting from 
vehicular traffic 


Same as Alternative A plus: 
 
Invasive Flora Species 
Minor short-term adverse 
impacts at the refuge scale. 
 
Multiple Management 
Actions 
Minor, short-term adverse 
impacts on air quality at the 
site scale through exhaust 
gas emissions and fugitive 
dust from any machinery 
that may be used during 
construction 


Prairie Management and 
Restoration 
Short-term beneficial impact 
at the site scale. 
 
Invasive Flora Species 
Short-term beneficial impact 
at the site scale. 
 
Lakebed Management 
Short-term beneficial impact 
at the site scale. 
 


Water Quality and 
Quantity 


Prairie Management and 
Restoration 
Minor to moderate short-
term adverse impact on the 
Refuge scale 
 
Invasive Flora Species 
Potential short-term minor 
adverse impacts at the site 
scale. 
 
Moist Soil Management 
Major short-, medium- and 
long-term beneficial impacts 
at the refuge scale. 
 
Lakebed Management 
Short-, medium- and long-
term beneficial impacts at 
the site scale. 
 
Water Quality 
Major short-, medium- and 
long-term beneficial impacts 
to water quality at the site of 
treatment and downstream 
 
Native Fauna 
Potential for moderate 
adverse impacts at the refuge 
scale 
 
Multiple Management 
Actions 
Potential to produce a short-
term minor adverse impact 


 Same as Alternative A plus: 
 
Water Quality 
Major short-, medium and 
long-term beneficial impacts 
at the refuge scale 
 
Native Fauna 
Moderate long-term 
beneficial impact at the 
refuge scale. 
 
  


Same as Alternative B plus: 
 
Moist Soil Management 
Major short-, medium-, and 
long-term beneficial impacts 
at the refuge scale 
 
Lakebed Management 
Some short-term adverse 
impacts during the transition 
to moderate or major 
medium- and long-term 
beneficial impacts 
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Environmental   
Resource 


Alternative A                                                  
Current Management 


Alternative B Alternative C 


at the local scale 


Soils Prairie Management and 
Restoration 
Minor short-term beneficial 
impacts at the site 
 
Invasive Flora Species 
Potential to produce a short-
term moderate adverse 
impact at the site 
 
Moist Soil Management 
Moderate short-, medium- 
and long-term beneficial 
impacts at the site 
 
Lakebed Management 
Moderate short-, medium- 
and long-term beneficial at 
the site 
 
Native Fauna 
Potential for moderate long-
term adverse impacts at the 
refuge scale 


Same as Alternative A plus: 
 
Prairie Management and 
Restoration 
Potential to produce minor 
short-term adverse impacts 
at the site scale 
 
Moist Soil Management 
Major long-term beneficial 
impact at the refuge scale. 
 
Lakebed Management 
Potential for short-term 
adverse impacts at the site 
scale. 
 
Native Fauna 
Moderate long-term 
beneficial impact at the 
refuge scale 
 
Multiple Management 
Actions 
Minor short-term adverse 
impact to soils at the site 
scale during construction 
activities 


Same as Alternative B plus: 
 
Prairie Management and 
Restoration 
Moderate long-term adverse 
impact at the site 
 
Invasive Flora Species 
Moderate long-term 
beneficial impact to soils at 
the site 
 
Moist Soil Management 
Major long-term beneficial 
impact at the site 
 
Lakebed Management 
Potential to produce short-, 
medium- and long-term 
adverse impacts during 
transition to producing short-
, medium-, and long-term 
beneficial impacts at the site 
 
Native Fauna 
Major long-term adverse 
impacts at the refuge scale 


Habitat Prairie Management and 
Restoration 
Minor to moderate long-
term beneficial impact at the 
site 
 
Invasive Flora Species 
Short-term, and potentially 
long-term, major adverse 
impacts at the refuge scale 
 
Moist Soil Management 
Moderate short-, medium- 
and long-term beneficial 
impact at the site 
 


Same as Alternative A plus: 
 
Prairie Management and 
Restoration 
Moderate long-term 
beneficial impacts at the 
refuge scale 
 
Invasive Flora Species 
Potential to produce major 
long-term adverse impacts at 
the site 
 
Moist Soil Management 
Moderate short-, medium- 
and long-term beneficial 
impacts at the site 


Same as Alternative A plus: 
 
Prairie Management and 
Restoration 
Medium- to long-term 
moderate adverse impacts at 
the refuge scale 
 
Invasive Flora Species 
Moderate long-term adverse 
impacts but with potential 
for moderate long-term 
beneficial impacts at the site 
 
Moist Soil Management 
Major long-term beneficial 
impacts at the Refuge scale 


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment  C-81 







Appendix C. Environmental Assessment Buffalo Lake NWR 


Environmental   
Resource 


Alternative A                                                  
Current Management 


Alternative B Alternative C 


Lakebed Management 
Moderate short-, medium- 
and long-term adverse 
impacts at the site 
 
Native Fauna 
Potential for moderate long-
term adverse impacts to at 
the refuge scale 


 
Lakebed Management 
Moderate short-, medium- 
and long-term beneficial 
impacts at the site 
 
Native Fauna 
Moderate short-, medium- 
and long-term beneficial 
impacts the Refuge scale 
 
Multiple Management 
Action 
Minor short-term adverse 
impacts at the site scale 
during construction 


 
Lakebed Management 
Potential for moderate short-
term adverse impacts at the 
site scale during the 
transition between farming 
use and restoration of 
historical conditions 
 
Invasive Fauna 
Mixed impacts at the site 
 
 


Wildlife Prairie Management and 
Restoration 
Moderate long term 
beneficial impacts at the site 
 
Invasive Flora Species 
Short-term adverse impact at 
the site 


Same as Alternative A plus: 
 
Invasive Flora Species 
Minor short-term adverse 
impact at the site 
 
Moist Soil Management 
Moderate short-term adverse 
impacts at the site 
 
Lakebed Management 
Moderate long-term 
beneficial impacts at the site 
 
Water Quality 
Minor short-term adverse 
impact at the site 
 
Native Fauna 
Moderate short-, medium- 
and long-term beneficial 
impacts the refuge scale 
 
Hunting 
Moderate short-, medium- 
and long-term beneficial 
impacts the Refuge scale 
 
Administrative Facilities 
Moderate short-term adverse 
impacts at the site 
 
Public Use Facilities 
Moderate short-term adverse 
impacts at the site 


Same as Alternative A plus: 
 
Prairie Management and 
Restoration 
Major medium- to long-term 
beneficial impacts at the site 
 
Moist Soil Management 
Major medium- to long-term 
beneficial impacts at the site 
 
Lakebed Management 
Major medium- to long-term 
beneficial impacts at the site 
 
Native Fauna 
Minor to moderate short-
term adverse impacts at the 
refuge scale leading to 
moderate long-term 
beneficial impacts to at the 
refuge scale 
 
Invasive Fauna 
Minor long-term adverse 
impacts at the refuge scale 
 
Hunting 
Minor to moderate short-
term adverse impacts at the 
refuge scale leading to 
moderate long-term 
beneficial impacts at the 
refuge scale 
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Environmental   
Resource 


Alternative A                                                  
Current Management 


Alternative B Alternative C 


 
Quality and Safety of 
Roadways 
Moderate short-term adverse 
impacts at the site 


Fishing 
Moderate to major medium- 
to long-term beneficial 
impacts at the site 


Threatened and 
Endangered 
Species 


No expected beneficial or 
adverse impacts as a result 
of the management action 
described 


Same as Alternative A Same as Alternative A 


Cultural Resources No anticipated direct or 
indirect impacts to the 
cultural environment and no 
ground disturbance is 
anticipated to occur near or 
around the 27 documented 
historic and prehistoric sites 
located on the Refuge 


Same as Alternative A Same as Alternative A 


Socioeconomics The economic and social 
condition of the area would 
remain the same   


Same as Alternative A Same as Alternative A 


Aesthetic and 
Visual Resources 


The aesthetic and visual 
resources of the refuge 
would remain the same. 


Same as Alternative A Same as Alternative A 


4.7  Short-Term Uses Versus Long-Term Productivity 


The habitat protection and management actions under the proposed alternative are dedicated to 
maintaining the long-term productivity of refuge habitats.  The benefits of this plan for long-term 
productivity far outweigh any impacts from short-term actions, such as the construction of an 
administrative complex, or creation of new trails.  While these activities would cause short-term 
negative impacts, the educational values and associated public support gained from the improved 
visitor experience would produce long-term benefits for the refuge’s entire ecosystem.  
 
The key to protecting and ensuring the refuge’s long-term productivity is to find the threshold 
where public uses do not degrade or interfere with the refuge’s natural resources.  The plans 
proposed have been carefully conceived to achieve that threshold.  Therefore, implementing the 
proposed alternative would lead to long-term benefits for wildlife protection and land 
conservation that far outweigh any short-term impacts.  
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4.8  Unavoidable Adverse Effects and Mitigation Measures 


All action alternatives may have some unavoidable adverse impacts. Most impacts are minor 
and/or short-term in duration. The refuge would attempt to minimize these impacts wherever 
possible. The following sections describe the measures the refuge would employ to mitigate and 
minimize the potential impacts that could result from implementation of the Proposed Action.  
 
Water Quality from Soil Disturbance and Use of Herbicides  
Foot traffic on new and existing trails will have a negligible impact on soil erosion. To minimize 
the impacts from public use, the refuge would include informational signs that request trail users 
to remain on the trails to avoid causing potential erosion problems.  
 
Long-term herbicide use for exotic plant control could result in a slight decrease in water quality 
in areas prone to exotic plant infestation. Through the proper application of herbicides, however, 
this will have a minor impact on the environment, with a greater over all benefit of reducing or 
eliminating exotic plant infestations.  
 
Wildlife/Habitat Disturbance 
Disturbance to wildlife is an unavoidable consequence of any public use program, regardless of 
the activity involved. Planning and monitoring would be used to avoid unacceptable levels of 
impact from public use activities or construction. The refuge would minimize these impacts by 
installing informational signs that request users to stay on trails. This is expected to be a minor, 
short-term impact. All of the public use activities proposed under Proposed Action would be 
designed to minimize levels of impact. 
 
Other Unavoidable and Adverse Impacts  
Adverse impacts from development of buildings, parking lots, trails, and other improvements 
would be direct, short-term, minor, and site-specific to local to habitat, soils, and some wildlife 
species. All construction activities would comply with the requirements of Section 404 of the 
Clean Water Act; the National Historic Preservation Act; Executive Order 11988, Floodplain 
Management; and other applicable regulatory requirements.  


4.9  Irreversible and Irretrievable Commitment of Resources 


Irreversible and irretrievable resource commitments are related to the use of nonrenewable 
resources and the effects that this use could have on future generations.  Irreversible effects 
primarily result from the use or destruction of specific resources that cannot be replaced within a 
reasonable time frame, such as energy or minerals.  Irretrievable resource commitments involve 
the loss in value of an affected resource that cannot be restored as a result of the action, such as 
extinction of a threatened or endangered species or the disturbance of a cultural resource.   
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None of the alternatives would result in a large commitment of nonrenewable resources. Project 
implementation would require the irretrievable commitment of fossil fuels (diesel and gasoline), 
oils, and lubricants used by heavy equipment and vehicles.  Also, management actions in this 
document will require a commitment of funds that would then be unavailable for use on any 
other Service projects. At some point, commitment of funds to these projects would be 
irreversible, and once used, these funds would be irretrievable. The Proposed Action would 
result in some unavoidable harm or harassment to some wildlife.  The Service would implement 
best management practices to minimize potential impacts. 
 
The Propose Action alternative will require additional staffing and funding for full 
implementation. 


5.0  CONSULTATION, COORDINATION AND DOCUMENT PREPARATION 


Document prepared by Refuge Staff, Buffalo Lake National Wildlife Refuge, U.S. Fish and 
Wildlife Service.  A list of preparers and consulting agencies can be found in the Appendix of 
the CCP. 
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FINDING OF NO SIGNIFICANT IMPACT 
 


ENVIRONMENTAL ASSESSMENT OF THE BUFFALO LAKE NATIONAL 
WILDLIFE REFUGE COMPREHENSIVE CONSERVATION PLAN 


U.S. FISH AND WILDLIFE SERVICE 
 


The U.S. Fish and Wildlife Service (Service) has developed a Comprehensive Conservation Plan 
(Plan, CCP) and Environmental Assessment (EA) for the Buffalo Lake National Wildlife Refuge 
(NWR) located in Randall County, Texas. The CCP provides management direction to present 
and future Refuge managers for the next 15 years. It will achieve the Refuge’s vision for the 
future and the purposes for which the Refuge was originally established. The CCP describes 
management activities that occur on the Refuge and provides management goals, measurable 
objectives, and specific management strategies designed to protect and restore wildlife habitat, 
conserve “trust resources” such as migratory birds and threatened and endangered species, 
enhance compatible wildlife-dependent recreation opportunities, and related facilities.  
 
An EA was completed to fulfill the requirements of the National Environmental Policy Act 
(NEPA) of 1969 and to inform the public of the possible environmental consequences of 
implementing the CCP. A total of three alternatives were evaluated and analyzed for potential 
impacts on the human environment. The EA was prepared to provide a decision-making 
framework that 1) explores a reasonable range of alternatives to meet project objectives, 2) 
evaluates potential issues and impacts to the Refuge, resources and values, and 3) identifies 
mitigation measures to minimize the degree or extent of these impacts.   
 
 ALTERNATIVES CONSIDERED AND ANALYZED 
 
Alternative A: Current Management (No Action Alternative) 
Alternative A, the No Action Alternative, assumes no change from management programs that 
have been in place, and/or have been initiated over time, since the Refuge’s establishment. 
Alternative A is considered the baseline to compare other alternatives against. Under this 
alternative, the primary management of the Refuge would continue to preserve shortgrass prairie 
and associated wildlife.  The Refuge would continue to provide existing levels of public use, 
visitor services, ecological enhancements and overall improvements. Current management 
efforts would continue to focus on grazing, prescribed fire, invasive species control and 
cooperative farming to maintain and restore short grass prairie habitat.   
 
The Refuge wildlife program consists of providing habitat for short-grass prairie dependent 
species and conducting a limited amount of monitoring. Current habitat management practices 
would continue, including the conservation and restoration of short-grass prairies, restoring 
native flora and managing native nuisance flora and fauna.  
 
The Refuge would maintain the current level of wildlife dependent recreational opportunities 
(wildlife observation, wildlife photography, environmental education and interpretation) and 
initiate hunting and fishing opportunities in the near future. Recreational opportunities would 
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continue to be limited to traditional programs including camping and picnicking.  The refuge will 
maintain wildlife observation and photography opportunities as well as continue to host an 
annual education day for school children while maintaining the environmental education area for 
requested programs and sustain the auto tour route. 
 
Under this alternative no improvements would be initiated.  Viewing opportunities for wildlife 
would be limited to the existing roads and trails that are open to the public.  Improvements to 
roads and administrative facilities would continue according to current capabilities; however, no 
new improvement or expansion efforts would take place. No improvements to the headquarters 
would be initiated and no visitor’s center or biological lab would be implemented. 
 
Alternative B: Proposed Action 
 
Under Alternative B, the Refuge would initiate expansion of habitat management and restoration 
activities, combined with expanded public use and infrastructure identified in the CCP.  Under 
Alternative B, management direction would generally be the same as described in Alternative A 
with the addition of expanded habitat management activities, maintaining and enhancing short-
grass prairie habitat, expand visitor services programs and public use facilities, and the use of 
adaptive management strategies to contribute to ongoing monitoring.   Existing areas of short-
grass prairie would be further protected and enhanced through planned management strategies 
such as seeding, and the use of herbicides to control non native flora.  
 
Under this alternative, the Refuge’s wildlife program would include inventories of wildlife 
species and habitat conditions, which would improve the Refuge’s baseline biological 
information. This would allow staff to better evaluate habitat management decisions in the future 
and adjust management actions to benefit wildlife using adaptive management strategies 
throughout the life of the CCP. The Refuge would initiate a new Land Protection Plan for an 
additional 20,000 acres of potential acquisition opportunities in an attempt to further 
conservation efforts in the area and reduce human encroachment on the refuge.  The Refuge 
would expand active habitat management practices such as the use of aircraft application 
followed by mechanical removal of invasive flora. With the addition of prescribed fire and 
controlled livestock grazing management the refuge would initiate a seeding program with native 
short grass species.  The Refuge will add three 40 acre moist soil units utilizing the Santa Rosa 
aquifer and refrain from using the rapidly declining Ogallala aquifer.   These management 
strategies will accelerate restoration of native short-grass prairie habitat.  
 
This alternative would improve and develop additional visitor service programs on the Refuge by 
expanding the environmental education and interpretation programs as well as outreach efforts to 
meet the increasing visitation and interest in Refuge resources.  Under this alternative the refuge 
will initiate a hunting opening package on the refuge to assist in controlling invasive fauna as 
well as to control populations of native fauna species.  The refuge would also construct a 6+ acre 
public fishing pond near the existing viewing blind the lakebed and Steward Marsh.  The refuge 
would also install six additional blinds to promote an increase in wildlife photography and 
wildlife viewing opportunities.   
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Improvements in facilities management would be develop an Administrative Complex to include 
headquarters, visitor center, biological lab as well as a maintenance and storage facility.  
Improvements to public use facilities would include two additional hiking trails as well as 
replace and/or rehabilitate the existing chemical toilet facilities adjacent to the campground with 
facilities that can function on an annual basis.  The quality and safety of the Refuge roadways 
would be improves with the rehabilitation of the entrance roadway from FM 168 to the 
headquarters with a two lane paved road with adequate shoulders as well as resurfacing of the 
remaining refuge roads with new caliche.    
 
Alternative C  
 
This alternative would incorporate the habitat and wildlife management direction called for in 
Alternative B; however, this alternative would eliminate livestock grazing on the refuge and 
permit wildlife populations to increase and graze freely without competition on the refuge.  The 
refuge would develop sufficient moist soil units on the refuge to maintain water use levels which 
were available to wildlife prior to the receding of the Ogallala aquifer due to continuous increase 
for agriculture purposes throughout the aquifer.  Under this alternative the refuge would also 
remove all farming activities and convert all farming lands back to native vegetation 
representative of native prairie grasslands. 
 
This alternative would incorporate the visitor’s service direction and include public use facilities 
described under Alternative B. 
 
DECISION: THE SELECTED ALTERNATIVE 
Alternative B was selected over the other alternatives because it best meets the Refuge’s vision 
for the future, the purposes for which the Refuge was established, and the habitat, wildlife, and 
visitor service goals identified in the CCP. This alternative is the basis for the CCP and describes 
how habitat objectives will be accomplished through a combination of management activities to 
encourage ecological integrity, promotes maintenance and restoration of short-grass prairie 
habitat. This alternative will not adversely impact trust resources, including threatened and 
endangered species, or their habitat. Opportunities for wildlife-dependent recreation activities, 
such as hunting, fishing, wildlife observation, photography, environmental education, and 
interpretation will be enhanced.  Future management actions will have a neutral or positive 
impact on the local economy and the recommendations in the CCP will ensure that refuge 
management is consistent with the mission of the National Wildlife Refuge System. 
 
SUMMARY OF EFFECTS  
Implementation of the Service’s decision would be expected to result in environmental, social 
and economic effects as described in the CCP/EA and summarized here. The CCP describes 
habitat management, population management, and land conservation objectives that would result 
in improved short grass prairie habitat conditions.  The proposed visitor service management 
activities would result in enhanced prospects for wildlife dependent recreational opportunities. 
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Refuge management activities (farming, invasive species control, etc.) would result in short-
term, minor, negative impacts to soils, air, water, habitat and wildlife as described in the EA; 
however, the long-term impacts are expected to be beneficial. These habitat management 
activities would result in the creation and improvement of native short grass prairie habitat, 
improvements in the biological program would focus management efforts on local and regional 
threats to the ecosystem.   
 
Opportunities for wildlife-dependent activities such as hunting, fishing, wildlife observation, 
photography, environmental education, and interpretation would be enhanced.  There would be a 
permanent loss of a small amount of habitat through the establishment of an administrative 
complex to include a visitor center, biological lab, as well as a maintenance and storage facility, 
the construction of a 6+ acre fishing pond, the addition of moist soil units, the placement of 20 
additional interpretive panels and the expansion of the existing auto tour route.  This would also 
result in short-term disturbance to wildlife, but we have determined that these impacts are 
minimal and will eventually be outweighed by the benefits provided by improved visitor service 
programs.   
 
Disturbance to wildlife at some level is an unavoidable consequence of any public use program, 
regardless of the activity involved. Obviously, some activities innately have the potential to be 
more disturbing than others. The management actions to be implemented have been carefully 
planned to minimize unavoidable levels of impact. As currently proposed, the known and 
anticipated levels of disturbance associated with management actions are considered minimal 
and well within the tolerance levels of know wildlife species and populations present in the area. 
Implementation of the visitor services program would take place through carefully controlled 
time and space zoning and placement of trail and other facilities would avoid direct contact with 
sensitive areas, such as nesting habitat. All hunting activities (season lengths, bag limits, number 
of hunters) would be conducted within the constraints of sound biological principles and refuge-
specific regulations established to restrict illegal or non-conforming activities and will be 
accompanied with a separate NEPA process. Monitoring activities through wildlife inventories 
and assessments of public use levels and activities would be utilized and visitor use programs 
would be adjusted as needed to limit disturbance. 
 
The increased opportunities for wildlife dependent recreational opportunities on the Refuge 
would also have beneficial impacts on the local economy through increased visitation and 
revenue.  Partnerships with county, state and federal agencies, private landowners, and 
conservation groups would enable the Refuge to achieve goals and objectives, minimize costs, 
and strengthen relationships. 
 
Implementing the Service’s management action is not expected to have any significant adverse 
effects on wetlands and floodplains, pursuant to Executive Order 11990 and 11988, because 
there would be no development of refuge facilities within wetlands or floodplains. There would 
be no effect on threatened, endangered, proposed or candidate species and/or critical habitat, as 
documented in the intra-service Section 7 (Endangered Species) Consultation completed with the 
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Ecological Services Field Office in Arlington, TX and signed on November 27, 2012. In 
addition, archeological and/or historical resources would not be impacted. 
 
The Service considered other past, present or reasonably foreseeable future planned actions that 
could result in significant cumulative impacts to resources in the project area.   However, the 
proposed action (implementation of the CCP) will not add to those impacts.  Any adverse direct 
and indirect effects of the proposed action on air, water, soil, habitat, wildlife and aesthetic/ 
visual resource values, as described in the EA, are expected to be minor and short-term.  The 
benefits to long-term ecosystem health that the proposed action will accomplish will outweigh 
any of the short-term impacts.   
 
PUBLIC OUTREACH, REVIEW AND COMMENT 
Development of the Buffalo Lake NWR Comprehensive Conservation Plan has been thoroughly 
coordinated with all interested and/or affected parties. Public scoping was initiated when a 
Notice of Intent to prepare a Comprehensive Conservation Plan was published in the Federal 
Register (Volume 63, Number 118, pp 693-694) on June 19, 1998. A public meeting was 
announced through a planning update mailing and a public notice and was held on December 15, 
2009.  This was followed by a Notice of Availability in the Federal Register (77 No. 206; 
October 24, 2012) that the Draft Plan/EA was available for 30 days of public review. 
Subsequently, the Draft Plan/EA was made available for public review starting on October 24, 
2012 through November 23, 2012, at the Refuge, at the Deaf Smith County Library, Canyon 
Public Library and the Amarillo Southwest Library, and at the Regional Office in Albuquerque, 
New Mexico. The refuge hosted an open house public meeting on November 6, 2012 to review 
the Draft CCP and EA with members of the public at the refuge headquarters office.   Although 
no one attended the open house meeting a 5 page letter was submitted as well as a total of thirty 
seven (37) written comments were submitted to the Refuge/Regional Office. All comments were 
considered and addressed in Appendix I of the CCP.  
 
FINDINGS 
Based on the analysis documented in the environmental assessment and with due consideration 
given to comments from the public and through consultation with the State of Texas, it is my 
determination that the proposed action does not constitute a major Federal action that will have a 
significant effect on the quality of the human environment under the meaning of Section 102 (2) 
(C) of the National Environmental Policy Act of 1969 (as amended).  As such, it is my 
conclusion that an environmental impact statement is not required for this plan and the selected 
alternative may be implemented as soon as practicable.  This determination is based on the 
following factors (40 C.F.R. 1508.27), as addressed in the attached Environmental Assessment, 
which is attached. 
 


1. Both beneficial and adverse effects have been considered and this action will not have a 
significant effect on the environment.  (Environmental Assessment, pages C-1-37 through 
C-1-70) 
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2. The actions will not have a significant effect on public health and safety.  (Environmental 
Assessment, pages C-1-79 through C-1-83) 


 
3. The project will not significantly affect any unique characteristics of the geographic area 


such as proximity to historical or cultural resources, wild and scenic rivers, or 
ecologically critical areas.  (Environmental Assessment, page C-1-45 – C-1-150) 


 
4. The effects on the quality of the human environment are not likely to be highly 


controversial.  (Environmental Assessment, page C-1-77) 
 
5. The actions do not involve highly uncertain, unique, or unknown environmental risks to 


the human environment.  (Environmental Assessment, pages C-1-83 through C-1-84) 
 
6. The actions do not establish a precedent for future actions with significant effects nor do 


they represent a decision in principle about a future consideration.  (Environmental 
Assessment, pages C-1-30 through C-1-49). 


 
7. There will be no cumulatively significant impacts on the environment based on any of the 


alternatives. Cumulative impacts have been analyzed with consideration of other similar 
activities on adjacent lands, in past action, and in foreseeable future actions.  
(Environmental Assessment, pages C-1-71 through C-1-82). 


 
8. The actions will not significantly affect any site listed in, or eligible for listing in, the 


National Register of Historic Places, nor will they cause loss or destruction of significant 
scientific, cultural, or historic resources.  (Environmental Assessment, pages C-1-80). 


 
9. The actions are not likely to adversely affect threatened or endangered species, or their 


habitats.  (Environmental Assessment, page C-1-22; Appendix C and Appendix G Intra 
Service Section 7 Consultation). 


 
10. The actions will not lead to a violation of federal, state, or local laws imposed for the 


protection of the environment.  (Environmental Assessment, pages C-1-29 through C-1-
39). 
 


It is the intent of the Service to revisit questions of significant environmental consequences in 
accordance with NEPA upon consideration of the implementation of site specific proposals call 
for and discussed in the CCP. 
 
SUPPORTING REFERENCES 
 
U.S. Fish and Wildlife Service, 2012.  Draft Comprehensive Conservation Plan and 


Environmental Assessment for the Buffalo Lake National Wildlife Refuge, 
Randall County, Texas. U.S Department of the Interior, Fish and Wildlife 
Service, Southwest Region. 
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COMPATIBILITY DETERMINATION 
USE: 
Wildlife Observation and Wildlife Photography 


REFUGE NAME: 
Buffalo Lake National Wildlife Refuge 


ESTABLISHING AND ACQUISITION AUTHORITIES: 
Secretarial Order #2843 
Executive Order #10787 
Bankhead-tenant Act 7 V. 5.C. 1011 


REFUGE PURPOSE(S): 
“...for use as an inviolate sanctuary, …for any other management purposes, …for migratory 
birds.” 16 U.S.C. 712d (Migratory Bird Conservation Act) 


“..shall be administered by him (Secretary of Interior) directly or in accordance with cooperative 
agreements…and in accordance with such rules and regulations for the conservation, 
maintenance, and management of wildlife resources thereof, and its habitat thereon,…” 
16 U.S.C. 664 (Fish and Wildlife Coordination Act) 


“…for the development, advancement, management, conservation, and protection of fish and 
wildlife resources…” 16 U.S.C. 742f(a)(4) 


“…for the benefit of the United States Fish and Wildlife Service in performing its activities and 
services.  Such acceptance may be subject to the terms of any restrictive or affirmative covenant, 
or condition of servitude…” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956) 


NATIONAL WILDLIFE REFUGE SYSTEM (NWRS) MISSION: 
The mission of the System is “to administer a national network of lands and waters for the 
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the benefit of present and future 
generations of Americans.” (National Wildlife Refuge System Administration Act of 1966, as 
amended [16 U.S.C. 668dd-668ee]) 


DESCRIPTION OF USE: 
(a) What is the use? 
Buffalo Lake National Wildlife Refuge proposes to continue and expand wildlife observation 
and photography in designated areas of the Refuge that are compatible with Refuge purposes. 
These activities are wildlife-dependent, priority public uses of the National Wildlife Refuge 
System under the National Wildlife Refuge System Improvement Act of 1997. 


  


Buffalo Lake NWR CCP Wildlife Observation and Photography 1-1   







 
 Appendix D. Compatibility Determinations   


 
(b) Where is the use conducted? 


The refuge provides a unique opportunity for wildlife viewing of many hawks, deer, and other 
wildlife people find interesting.  Wildlife observation and photography are popular at the refuge. 
Visitors can view wildlife from the auto tour road and along the trails.  It is possible for visitors 
to photography the wildlife and the scenery. The refuge provides opportunities that support 
wildlife observation and photography through the use of observation decks and blinds, trails, and 
the auto tour road. 


(c) When is the use conducted? 
Visitors are welcome to engage in wildlife observation and photography in the area of the refuge 
open to public use every day of the year, from sunrise to sunset. 


(d) How is the use conducted? 
Auto Tour Route: 
Visitors can drive the auto tour route in their automobile and use it as a mobile “blind” to view 
and photograph wildlife.  The current auto tour route takes visitors through a variety of refuge 
habitats. From the tour route, visitors may also view neighboring private lands that are often in 
agricultural production.  The auto tour route takes visitors through grasslands, introduced 
woodlands, dry playas, farm fields and the “Windmill for Wildlife” exhibit. The route begins 
with a rangeland interpretive display and ends at the Stewart Marsh observation dock and photo 
blind. 


Wildlife Observation Trails: 
Two designated hiking trails give visitors access to native habitat types found on the refuge. 
Each trail is maintained by refuge staff and visitors can expect to see a variety of wildlife and 
native vegetation. 


(e) Why is this use being proposed? 
Wildlife observation and photography are existing Refuge uses and are identified as wildlife 
dependent priority public uses for the National Wildlife Refuge System. Appropriate 
development of facilities for visitors to photograph and observe wildlife enhances the 
opportunity for high quality wildlife observation and photography experiences. 


AVAILABILITY OF RESOURCES: 
Direct annual costs to administer these programs and facilities are primarily in the form of staff 
time, as well as directional and interpretive signage and the expense associated with operating a 
visitor contact station at the refuge headquarters. The development of any new facilities and 
opportunities, as well as the maintenance and upkeep of existing facilities, will be additional 
costs associated with expanded wildlife observation and photography opportunities on the 
refuge. 


ANTICIPATED IMPACTS OF THE USE: 
The potential impacts of the Buffalo Lake NWR wildlife observation and photography program 
and the USFWS’ ability to achieve Refuge purposes and the National Wildlife Refuge System 
mission are evaluated here. 
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Threatened and Endangered Species: 
No significant impacts to Federally-listed T&E species are expected to occur due to wildlife 
observation and photography on the refuge. 


Migratory Birds and other Biological Resources: 
Primary means of access to areas on the Refuge used for wildlife observation and photography 
include motorized vehicles on Refuge roads open to the public and walking on trails. A very 
small number of visitors use bicycles on public roads. Impacts associated with wildlife 
observation and photography vary based on mode of access.  Pedestrians, vehicles, and bicycles 
all have the potential to disturb wildlife and influence wildlife distribution and habitat use. 
Disturbance of wildlife by visitors is likely to be greatest in concentrated areas of use, including 
along trails and roads. While some species appear to acclimate to vehicular traffic, and even the 
presence of visitors on trails, other species are less tolerant of disturbance. Overall it is likely that 
species composition and abundance is decreased in areas supporting these recreational uses. 
However, by concentrating disturbances to these designated areas which constitute a very small 
portion of the Refuge, large and extensive tracts of undisturbed habitat remain available for 
wildlife throughout the Refuge. 


Disturbance impacts caused by wildlife photographers tend to be greater than other wildlife 
observation techniques as photographers are much more likely to leave their vehicles and 
approach wildlife on foot.  Other impacts include the potential for photographers to remain close 
to wildlife for extended periods of time in an attempt to habituate the wildlife subject to their 
presence and the tendency of casual photographers with low power lenses to get much closer to 
their subject than other activities would require. 


Litter improperly discarded by visitors can entangle wildlife or be ingested, potentially resulting 
in injury or death. Efforts to educate the public about such issues are incorporated into outreach 
efforts and interpretive events. 


The above impacts are minimized on the refuge by locating public use facilities away from 
sensitive areas, restricting public access to existing roads and trails, and through the strategic 
location of trails and observation blinds.  While some disturbance impacts occur along these 
linear corridors, extensive tracts of undisturbed habitats remain available for wildlife in areas 
adjacent to public use facilities and throughout the refuge. Additionally, impacts are minimized 
through development and active enforcement of refuge-specific rules and regulations, including 
emergency closures if warranted, and through educational materials made available to the 
visiting public. 


As a result of active management of these wildlife-dependent recreational uses, direct, indirect 
and cumulative impacts to migratory birds and other biological resources from these uses remain 
at acceptable levels and will not affect the viability of the wildlife populations on the refuge. 


PUBLIC REVIEW AND COMMENT: 
During public scoping for the preparation of the CCP, verbal and written were solicited from 
members of the general public on all aspects of current management through public meetings, 
special mailings, and local media outlets. This compatibility determination was published and 
made available for public review and comment concurrent with the Draft CCP and EA released 
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in the federal register on October 24, 2012 and closed on November 23, 2012. Public 
notification included a notice in the federal register, media announcements in local newspapers, 
local radio stations, as well as public notices posted throughout the local communities and a 
public meeting. 


DETERMINATION (CHECK ONE BELOW): 
Use is Not Compatible 


_X Use is Compatible with Following Stipulations 


STIPULATIONS NECESSARY TO ENSURE COMPATIBILITY: 
The Refuge will implement the following stipulations to ensure that camping remains a 
compatible use: 


1. Designated Refuge public use areas are open during daylight hours only. 
2. Although wildlife observation and photography occur via several different modes of 


access, all users are strongly encouraged to stay on designated roads and trails and are 
restricted to the public use area only. 


3. All-terrain vehicles and off-road vehicle travel are prohibited. 
4. Bicycling in support of wildlife observation is permitted on gravel roads only. 
5. Playing electronic recordings to attract wildlife is prohibited. 
6. Collection of plants or animals, or feeding or disturbing wildlife, is prohibited. 
7. Pets must be leashed at all times. 
8. Public use trends and associated impacts from human activity will continue to be 


monitored. If significant increases in use occur, and/or if impacts to resources are 
determined significant, the program will be reevaluated and modified as necessary to 
ensure compatibility. 


JUSTIFICATION: 
These programs are determined to be compatible with the establishment purposes of the Refuge 
and the mission of the National Wildlife Refuge System. Wildlife observation and photography 
are wildlife-dependent, priority public uses of the National Wildlife Refuge System under the 
National Wildlife Refuge System Improvement Act of 1997. The USFWS strives to provide 
priority public uses when compatible with the purpose of the Refuge and the mission of the 
System. Facilities and activities related to wildlife observation and photography occur in 
designated areas of the refuge, leaving large areas of undisturbed habitat available for wildlife. 


The stipulations outlined above are specifically designed to and should minimize potential 
impacts of these activities. The refuge will continue to monitor uses and adjust programs as 
necessary to protect Refuge resources. The awareness, enjoyment and education gained from 
these activities are expected to outweigh their associated impacts.  Buffalo Lake National 
Wildlife Refuge has determined that wildlife observation and photography, in accordance with 
the stipulations provided above, will not materially interfere with or detract from the fulfillment 
of the National Wildlife Refuge System mission or the purposes of the Refuge. Instead, 
providing opportunities for wildlife observation and photography has given many people a 
deeper appreciation of wildlife and a better understanding of the importance of conserving 
habitat, thereby further contributing to the overall mission of the National Wildlife Refuge 
System. 
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COMPATIBILITY DETERMINATION 


USE: 
Environmental Education 


REFUGE NAME: 
Buffalo Lake National Wildlife Refuge 


ESTABLISHING AND ACQUISITION AUTHORITIES: 
Secretarial Order #2843 
Executive Order #10787 
Bankhead-tenant Act 7 V. 5.C. 1011 


REFUGE PURPOSE(S): 
“... for use as an inviolate sanctuary, …for any other management purposes, …for migratory 
birds.” 16 U.S.C. 712d (Migratory Bird Conservation Act) 


 “..shall be administered by him (Secretary of Interior) directly or in accordance with cooperative 
agreements…and in accordance with such rules and regulations for the conservation, 
maintenance, and management of wildlife resources thereof, and its habitat thereon,…” 16U.S.C. 
664 (Fish and Wildlife Coordination Act) 


 “…for the development, advancement, management, conservation, and protection of fish and 
wildlife resources…” 16 U.S.C. 742f(a)(4) 


 “…for the benefit of the United States Fish and Wildlife Service in performing its activities and 
services.  Such acceptance may be subject to the terms of any restrictive or affirmative covenant, 
or condition of servitude…” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956) 


NATIONAL WILDLIFE REFUGE SYSTEM (NWRS) MISSION: 


The mission of the System is “to administer a national network of lands and waters for the 
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the benefit of present and future 
generations of Americans.” (National Wildlife Refuge System Administration Act of 1966, as 
amended [16 U.S.C. 668dd-668ee]) 


DESCRIPTION OF USE: 
(a) What is the use? 


Environmental education is a wildlife-dependent, priority public use of the National Wildlife 
Refuge System under the National Wildlife Refuge System Improvement Act of 1997 


Environmental education occurs in many forms.  Whenever possible, students (both youth and 
adults) are encouraged to participate in environmental education on the refuge so they can fully 
appreciate the native prairie and refuge efforts to restore and maintain native wildlife habitat. 
On-refuge programs may include staff or teacher-led investigations, presentations and hands-on 
learning through the collection of data or materials that allow the students to connect the principles 
and theories behind conservation.  Currently, education programs on-refuge are led by refuge staff.   
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These programs involve tours and talks followed by classroom discussion. 


Off-refuge education programs usually involve refuge staff speaking to classes about 
conservation, restoration and endangered species.  Talks are geared toward addressing specific 
priorities or curriculum for those classes in order to help them meet education goals. 


(b) Where is the use conducted? 
Areas that are used for environmental education are along the refuge auto tour route, hiking trail 
and group site to provide students a first-hand experience on environments at the refuge. 
Motorized vehicles are restricted to hard gravel roads designated as open to public travel. Foot 
traffic is permitted on all open roads, hiking trails, and fire lanes of the refuge. Environmental 
education also occurs off-site at schools or other centers where it is appropriate for staff to bring 
materials and presentations to the students. 


(c) When is the use conducted? 
Environmental education programs are conducted on an as-needed basis, generally during 
normal work hours, year round.  Occasionally, programs will be delivered on weekends or 
evenings. The use is primarily conducted during the school year with on-site activities occurring 
throughout the spring, winter, and fall. 


(d) How is the use conducted? 
Structured, curriculum-based environmental education activities comply with Service policy 
(605 FW 6), which are aligned with State and national environmental education criteria. 
Environmental education programs typically involve groups of students of varying ages 
participating in on-site activities led by staff or docents about the geological, biological, or 
ecological topics regarding the site. 


Programs are available on request as time permits and refuge staff work closely with schools and 
teachers to tailor a visit to the refuge that will meet requirements in the student’s curriculum. 


(e) Why is this use being proposed? 
Environmental education provides a way for people to connect with nature through a hands-on 
approach and provides educational experiences that are not easily gained in a classroom setting. 
Texas mandates that a significant percentage of science education be in the form of lab and field 
investigations, and the refuge program is a perfect fit for these types of field-based experiences. 
The program meets local and State of Texas education standards, allows professional 
development for teachers, provides community-based service organization programs, meets 
youth group merit badge requirements, and instills a sense of stewardship and understanding of 
conservation issues.  The environmental education program also improves the quality of the 
visitor’s experience and provides them with a better understanding of the benefits, issues, and 
challenges of natural resource conservation in the coastal ecosystem.  The program expansion is 
proposed to serve additional students, though the expansion is limited by the number of available 
docents as well as the carrying capacity of the environment. 


Environmental Education is an existing refuge use and is identified as one of the six wildlife 
dependent priority public uses for the National Wildlife Refuge System. Developing an 
educational program for visitors to enhance their knowledge of how Buffalo Lake NWR and the 
NWRS in order to increase support for conservation efforts. 
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AVAILABILITY OF RESOURCES: 


Direct annual costs to administer these programs and facilities are primarily in the form of staff 
time. The development of new facilities, programs and materials, as well as their maintenance 
and upkeep, are the primary costs associated with environmental education but are shared with 
other projects on the refuge. 


The activities follow all applicable laws, regulations and policies, including: Migratory Bird 
Conservation Act, Title 50 Code of Federal Regulations, National Wildlife Refuge System 
Manual, National Wildlife Refuge System goals and objectives, and Refuge goals and objectives. 


Approximately one full-time equivalent (FTE) position would be required to administer and 
manage this activity adequately (in conjunction with interpretation program). In addition, 
maintenance and improvement of trails, parking lots, and kiosk displays will periodically be 
required. The total estimated cost per year would range from $60,000 to $80,000. Based on a 
review of the refuge budget allocated for EE, there is currently no funding to ensure an increase 
in compatibility or to administer and manage any additional activities. Strategies to initiate the 
EE program have been identified and would require hiring another FTE to capture the potential 
for this area. 


The Comprehensive Conservation Plan (CCP) recommends additional staffing and facilities to 
improve the EE program. Many local students would learn about, and benefit from, the refuge with 
additional staff and educational materials. Additional staff would be able to provide teacher 
workshops and refuge orientations, and would help develop site-specific curricula, materials, and 
activities linked to State standards. Students and teachers would also be able to participate in 
coordinated research projects through long-term monitoring studies. 


ANTICIPATED IMPACTS OF THE USE: 
Short and Long-term Impacts 
Environmental education has a beneficial effect on Refuge purposes as well as the mission of the 
NWRS by developing a refuge based curriculum to meet national and/or State educational 
standards for 4th and 7th grades. The refuge serves as an information resource and outdoor 
classroom for post secondary schools throughout the area. 


Environmental education has a beneficial effect on Refuge goals and objectives by striving to 
enhance opportunities and the quality of the visitor’s experience, allowing program participants 
to demonstrate learning through refuge-specific stewardship tasks and projects. Environmental 
education activities strive to promote understanding and appreciation of natural and cultural 
resource management throughout the Refuge. 


There may be some minimal disturbance to wildlife resulting from larger groups of students 
visiting the refuge and/or school bus traffic bringing students to the refuge, but the level of 
disturbance is unlikely to interfere with production or population maintenance as environmental 
education makes up only a fraction of Visitor Service contacts. In addition, school groups that 
travel among trails during environmental education programs may cause trampling, erosion and 
plant damage, thus resulting in habitat degradation. 


Most interpretation activities will occur at, or be directed to, existing and future facilities in 
strategic locations, providing quality opportunities while limiting wildlife and habitat  
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disturbance. These activities are usually predictable in timing (such as daylight hours) and in a 
given geographical location (such as on a trail). School buses and personal vehicles would utilize 
developed roads and parking areas to access trails which are already in place. Self-guided 
interpretation would be sporadic, by small groups of people, and at established trails and kiosks. 
This may cause short term disturbance as well, but would have minimal impact. In addition, the 
Refuge teaches students the prohibitions on picking wildflowers and removing bird feathers. 
Students are taught the importance of good wildlife observation techniques, including moving 
slowly and quietly to produce the least possible disruption to the environment. 


The overall impacts to refuge resources resulting from the EE program are minimal due to the 
conservation emphasis on courses occurring on the refuge. The proposed development of a new 
refuge visitors center will result in some disturbance of wildlife during the construction phase; 
however, once the visitors center is completed, it is expected that disturbance to wildlife will be 
no greater than it is currently. 


Due to the level of the use and facilitation of the program by the refuge staff, these impacts are 
likely to be minimal and short-term, occurring only in close proximity to existing public use 
facilities. Offering these activities does not alter the Refuge’s ability to meet habitat goals and 
helps support several of the primary objectives of the Refuge. 


The continuation of the environmental education program ultimately continues to provide a 
benefit to local residents by developing a higher level of environmental knowledge and 
awareness among students. The program also provides long-term benefits for the refuge by 
promoting environmental stewardship in students. 


Cumulative Impacts 
It is unlikely that the environmental education program will incrementally add to resource 
impacts when combined with all past, present, and reasonably foreseeable future projects. Other 
public uses such as wildlife observation and wildlife photography occur at the same sites used 
for environmental education but it is not anticipated to be of any significance to cause 
cumulative impacts. 


Beneficial cumulative impacts may occur, however, through the spread of an environmental 
stewardship philosophy resulting in students who partake in environmental education. 
Ultimately, this will benefit the overall mission of the National Wildlife Refuge System by 
fostering knowledge of the Service as well as environmental awareness and natural resource 
conservation. 


PUBLIC REVIEW AND COMMENT: 


During public scoping for the preparation of the CCP, verbal and written were solicited from 
members of the general public on all aspects of current management through public meetings, 
special mailings, and local media outlets. This compatibility determination was published and 
made available for public review and comment concurrent with the Draft CCP and EA released 
in the federal register on October 24, 2012 and closed on November 23, 2012. Public 
notification included a notice in the federal register, media announcements in local newspapers, 
local radio stations, as well as public notices posted throughout the local communities and a 
public meeting. 
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DETERMINATION (CHECK ONE BELOW): 


 
Use is Not Compatible 


_X Use is Compatible with Following Stipulations 


STIPULATIONS NECESSARY TO ENSURE COMPATIBILITY: 


The refuge has the following stipulations to ensure that environmental education remains a 
compatible use: 


1. Individuals or organizations that bring clients to the refuge for environmental 
education purposes and charge a fee or tuition for their services are required to have a 
Special Use Permit issued by the refuge.  This requirement ensures that private 
businesses are not unfairly making a profit from public lands and provides a 
mechanism for the refuge to regulate where and when commercial activities occur. 


2. Environmental education will only take place when and where the refuge approves 
the use.  All activities are to occur under the guidance of a refuge staff member to 
assure minimal disturbance to wildlife, minimal vegetation damage, and minimal user 
conflict between other public uses. 


3. Environmental education programs will avoid sensitive sites and vulnerable wildlife 
populations and will be held at or near established facilities so that impacts may be 
minimized. 


4. Evaluations of sites and programs will be conducted periodically to assess if 
objectives are being met and that natural resources are not being adversely impacted. 


5. Wildlife impacts will be carefully monitored. If impacts are detected, adaptive 
strategies will be developed, such as the creation of approach-zones, or moving 
program locations and times to reduce wildlife disturbance. 


JUSTIFICATION: 
As defined by the National Wildlife Refuge System Improvement Act of 1997, wildlife- 
dependent recreational uses may be authorized on a refuge when they are compatible and not 
inconsistent with public safety.  Environmental education is included as one of these six 
activities, which are to receive enhanced and priority consideration in Refuge planning and 
management. Interactive environmental education as described above and consistent with the 
management direction provided in the Comprehensive Conservation Plan increases the public’s 
awareness, understanding and appreciation of fish and wildlife resources.  This activity will not 
conflict with any of the other priority public uses or adversely impact biological resources. 
Therefore, through the compatibility determination process, Buffalo Lake National Wildlife 
Refuge has determined that environmental education, in accordance with the stipulations 
provided above, will not materially interfere with or detract from the fulfillment of the National 
Wildlife Refuge System mission or the purposes of the Refuge. 
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SIGNATURE: Refuge Manager 
(Signature and Date)


CONCURRENCE: Regional Chief
(Signature and Date)


MANDATORY 10- OR 15-YEAR RE-EVALUATION DATE: 2028
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COMPATIBILITY DETERMINATION 


Use: 
Interpretation 


Refuge Name: 
Buffalo Lake National Wildlife Refuge 


Establishing and Acquisition Authorities: 
Secretarial Order #2843 
Executive Order #10787 
Bankhead-tenant Act 7 V. 5.C. 1011 


Refuge Purpose(s): 


“... for use as an inviolate sanctuary, …for any other management purposes, …for migratory 
birds.” 16 U.S.C. 712d (Migratory Bird Conservation Act) 


 “..shall be administered by him (Secretary of Interior) directly or in accordance with 
cooperative agreements…and in accordance with such rules and regulations for the 
conservation, maintenance, and management of wildlife resources thereof, and its habitat 
thereon,…” 16U.S.C. 664 (Fish and Wildlife Coordination Act) 


 “…for the development, advancement, management, conservation, and protection of fish and 
wildlife resources…” 16 U.S.C. 742f(a)(4) 


 “…for the benefit of the United States Fish and Wildlife Service in performing its activities and 
services.  Such acceptance may be subject to the terms of any restrictive or affirmative covenant, 
or condition of servitude…” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956) 


National Wildlife Refuge System (NWRS) Mission: 
The mission of the System is “to administer a national network of lands and waters for the 
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the benefit of present and future 
generations of Americans.” (National Wildlife Refuge System Administration Act of 1966, as 
amended [16 U.S.C. 668dd-668ee]) 


Description of Use: 
(a) What is the use? 


Interpretation is an existing wildlife-dependent recreational opportunity occurring on Buffalo 
Lake National Wildlife Refuge. The refuge communicates the most important fish, wildlife, 
habitat, and resource issues to visitors of all ages and abilities through effective interpretation. 
Interpretation is a communication process that forges emotional and intellectual connections 
between the interests of the audience and the inherent meanings in the resource (i.e., more than 
information). Interpretation occurs in less formal activities with refuge staff and volunteers or 
through exhibits, signs, brochures, elements of special events, and tours. 
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Buffalo Lake National Wildlife Refuge proposes to continue to provide environmental 
interpretation, an existing wildlife-dependent recreational opportunity, in designated areas of the 
refuge. 


 
(b) Where is the use conducted? 
People may encounter interpretive opportunities within any public use areas provided on the 
refuge including but not limited to the kiosks, trails, and the observation deck and blinds. The 
interpretive signs exist on the auto tour road, the prairie dog trail, and the grassland trail. 


 
(c) When is the use conducted? 
Interpretation occurs year-round through the visitor contact station and interpretative panels 
located in the Public Use Area of the refuge.  Expanded interpretive opportunities on the 
weekends and/or holidays may occur depending on staff availability. 


 
(d) How is the use conducted? 
The Refuge provides multiple means for refuge visitors to experience the interpretive program. 
All interpretive panels are accessible, easy to read and understand and staff is available during 
regular business hours at the visitor contact station to answer questions. Typical use is by 
individuals, family groups, and school groups and for varying degrees of duration from two to 
eight hours. 


 
(e) Why is this use being proposed? 
Interpretation enhances opportunities for a quality visitor experience on the refuge. It also 
promotes visitor understanding for America’s natural resources by providing safe, enjoyable, and 
accessible interpretive opportunities, products, and facilities. Many visitors do not realize the 
distinction between national wildlife refuges and a park or Federal or State agency lands that are 
managed for different purposes. Increased efforts are needed to help people better understand the 
role of national wildlife refuges and the Service mission, and to have a heightened awareness of 
conservation and stewardship concepts. Interpretation at the refuge could provide opportunities 
for visitors to make their own connection with resources by promoting outdoor family oriented 
activities. 


Interpretation is an existing Refuge use and expanding this program will enhance opportunities 
for a high quality visitor experience on the Refuge. It promotes visitor understanding for 
America’s natural resources by providing safe, enjoyable, and accessible interpretative 
opportunities.  Developing and enhancing opportunities for people to learn about wildlife and 
habitat recovery and maintenance efforts, the refuge, and the NWRS as a whole will increase 
support for conservation efforts. 


Availability of Resources: 
Direct annual costs to administer this program and facilities are primarily in the form of staff 
time. The development of new facilities, programs and materials, as well as their maintenance 
and upkeep, will be the primary costs associated with interpretation offered on the refuge. In 
addition, staff time to deliver programs adds to the expense of interpretation. 
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The CCP recommends additional staffing and facilities to expand interpretation. Greater numbers 
of people would learn about, and benefit from, the Refuge with additional staff and interpretative 
materials. Additional staff would be able to provide additional interpretation programs and 
develop new or replace existing panels and literature. 


Anticipated Impacts of the Use: 
Short and Long-term Impacts: 
The overall impacts to the Refuge and its associated wildlife populations from interpretation 
would be minimal. Most interpretive activities will occur at, or be directed to, existing and future 
facilities in strategic locations, providing quality opportunities while limiting wildlife and habit 
disturbance. These activities are usually predictable in timing (such as daylight hours) and in a 
given geographical location (such as on a trail). Potential impacts to wildlife and the 
environment include short term disturbance, minor soil compaction on existing trails and 
vegetative impacts in the immediate vicinity of the activity. Disturbance is typically short- term 
and should only temporarily displace wildlife. Adequate habitat is usually available for wildlife 
nearby.  Personal vehicles would utilize developed roads and parking areas to access trails which 
are already in place. Self-guided interpretation would be sporadic, by small groups of people, 
and at established trails and kiosks. This may cause short term disturbance as well, but would 
have minimal impact. 


Long-term impacts: Anticipated long-term impacts are beneficial to the refuge, as these activities 
promote a conservation ethic in the local community. This use would increase in the future if a 
new Visitor Center area is added and an additional staff position with visitor services 
responsibilities is added as proposed in the CCP. As improvements are made, there may be some 
additional short-term, localized disturbance, but use would continue to be in existing developed 
areas. 


Cumulative Impacts: No cumulative or indirect effects are anticipated to occur as a result of the 
Refuge interpretation program.  Evaluations of sites and programs will be conducted periodically 
to assess if objectives are being met and that natural resources are not being adversely impacted. 


Interpretation occurs in conjunction with other wildlife-dependent activities including; wildlife 
observation, environmental education and photography.  Providing an opportunity for people to 
learn among natural habitats and view native wildlife provides wide-scale beneficial 
environmental impacts.  Although interpretation and associated wildlife-dependent uses may 
increase over time, it is not anticipated to be significant enough to cause cumulative impacts. The 
cumulative impacts of educating the public about conservation issues would be beneficial to 
meeting the Service mission and Refuge purposes. 


The above impacts are minimized on the Refuge by locating public use facilities away from 
sensitive areas, restricting public access to existing roads and trails, and through the strategic 
location of trails.  While some disturbance impacts occur along these linear corridors, extensive 
tracts of undisturbed habitats remain available for wildlife in areas adjacent to public use 
facilities and throughout the Refuge. Additionally, impacts are minimized through development 
and active enforcement of refuge-specific rules and regulations, including emergency closures if 
warranted, and through educational materials made available to the visiting public. 
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As a result of active management of this wildlife-dependent recreational use, direct, indirect and 
cumulative impacts to migratory birds and other biological resources remain at acceptable levels 
and will not affect the viability of habitats and wildlife populations on the refuge. 


Public Review and Comment: 
During public scoping for the preparation of the CCP, verbal and written were solicited from 
members of the general public on all aspects of current management through public meetings, 
special mailings, and local media outlets. This compatibility determination was published and 
made available for public review and comment concurrent with the Draft CCP and EA released 
in the federal register on October 24, 2012 and closed on November 23, 2012. Public 
notification included a notice in the federal register, media announcements in local newspapers, 
local radio stations, as well as public notices posted throughout the local communities and a 
public meeting. 


Determination (check one below): 
   Use is Not Compatible 
_X_ Use is Compatible with Following Stipulations 


Stipulations Necessary to Ensure Compatibility: 
The refuge has the following stipulations to ensure that environmental education remains a 
compatible use: 


1. Only authorized interpretive programs will be allowed. 
2. Collection of plants or animals, or feeding or disturbing wildlife without a special use 


permit, is prohibited. 
3. Public use trends and associated impacts from human activity will be continually 


monitored by refuge staff.  If significant increases in use occur, and/or if impacts to 
resources are determined significant, the program will be reevaluated and modified as 
necessary to ensure compatibility. 


4. Harassment of wildlife or excessive damage to vegetation is prohibited. 
5. Adequate staffing and funding must be available to ensure a safe experience. 


Justification: 
As defined by the National Wildlife Refuge System Improvement Act of 1997, wildlife- 
dependent recreational uses may be authorized on a refuge when they are compatible and 
consistent with public safety.  An interpretative program is determined to be compatible with the 
establishment purposes of the Refuge and the mission of the National Wildlife Refuge System. 
Interpretation is one of the six wildlife-dependent, priority public uses of the National Wildlife 
Refuge System under the National Wildlife Refuge System Improvement Act of 1997. The 
USFWS strives to provide priority public uses when compatible with the purpose of the refuge 
and the mission of the System. Facilities and activities related to interpretation occur in 
designated areas of the refuge, leaving large areas of undisturbed habitat available for wildlife. 
The stipulations outlined above are specifically designed to and should minimize potential 
impacts of these activities. The refuge will continue to monitor uses and adjust programs as 
necessary to protect Refuge resources. The educational benefits gained from these interpretative 
activities are expected to outweigh their associated impacts. Buffalo Lake National Wildlife 


Refuge has determined that interpretation, in accordance with the stipulations provided above, 
will not materially interfere with or detract from the fulfillment of the National Wildlife Refuge  
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System mission or the purposes of the refuge. Instead, providing and enhancing opportunities
for interpretation will give many people a deeper appreciation of wildlife and a better
understanding of the importance of conserving habitat, thereby further contributing to the overall
mission of the National Wildlife Refuge System.


 
 


Signature: Refuge Manager 
(Signature and Date)


 


Concurrence: Regional Chief
(Signature and Date) 


Mandatory 10- or 15-year Re-Evaluation Date: 2028
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COMPATIBILITY DETERMINATION 
USE: 
Grazing by Domestic Livestock 


 
REFUGE NAME: 
Buffalo Lake National Wildlife Refuge 


 
ESTABLISHING AND ACQUISITION AUTHORITIES: 
Secretarial Order #2843 
Executive Order #10787 
Bankhead-tenant Act 7 V. 5.C. 1011 


 
REFUGE PURPOSE(S): 


“... for use as an inviolate sanctuary, …for any other management purposes, …for migratory 
birds.” 16 U.S.C. 712d (Migratory Bird Conservation Act) “..shall be administered by him 
(Secretary of Interior) directly or in accordance with cooperative agreements…and in 
accordance with such rules and regulations for the conservation, maintenance, and management 
of wildlife resources thereof, and its habitat thereon,…” 16U.S.C. 664 (Fish and Wildlife 
Coordination Act) “…for the development, advancement, management, conservation, and 
protection of fish and wildlife resources…”  
 
16 U.S.C. 742f(a)(4) “…for the benefit of the United States Fish and Wildlife Service in 
performing its activities and services.  Such acceptance may be subject to the terms of any 
restrictive or affirmative covenant, or condition of servitude…” 16 U.S.C. 742f(b)(1) (Fish and 
Wildlife Act of 1956) 


NATIONAL WILDLIFE REFUGE SYSTEM (NWRS) MISSION: 
The mission of the System is “to administer a national network of lands and waters for the 
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the benefit of present and future 
generations of Americans.” (National Wildlife Refuge System Administration Act of 1966, as 
amended [16 U.S.C. 668dd-668ee]) 


DESCRIPTION OF USE: 
(a) What is the use? 
The continuance of private party leases of refuge lands for grazing of domestic livestock in 
designated areas of the Refuge. Grazing is an economic use which contributes to an important 
habitat management tool (native prairie restoration) by mimicking bison grazing. 


(b) Where is the use conducted? 
The refuge grazing program consists of 12 grazing units totaling 4,156 acres on the refuge that 
are periodically grazed by domestic livestock. 
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(c) When is the use conducted? 
Units are grazed get deferred from grazing the following 2 years in order to allow adequate 
recovery time of the grassland.  Stocking rates, areas to be grazed, and seasons to be grazed are 
determined by refuge staff. 


(d) How is the use conducted? 
The 12 grazing units consist of grasslands that are grazed for management purposes and to 
enhance wildlife habitat for grassland species such as mountain plovers, northern bobwhite quail, 
scaled quail, chipping sparrow, field sparrow, grasshopper sparrow, meadow larks, horned larks, 
and numerous other bird species.  All units have a water source to provide clean fresh water for 
the livestock.  The stock tanks provide water for livestock as well as wildlife species and are 
filled either via windmill or through a network of pipes. Grazing units are grazed according to 
the Natural Resource Conservation Service (NRCS) take half leave half regime. 


Fencing, watering, husbandry, and control of livestock will be the responsibility of the 
cooperative private party.  Frequency and control of livestock will be based on site-specific 
evaluation of the grassland unit being managed. 


(e) Why is this use being proposed? 
Grazing is used as a tool to manage grasslands in an attempt to mimick historic grazing 
conditions utilized by American bison.  Grazing systems are designed to mimick bison grazing in 
a short duration, high intensity grazing system. 


AVAILABILITY OF RESOURCES: 
Developing grazing agreements and monitoring compliance and biological effects requires some 
service resources.  Grazing cost such as but not limited to, fencing, husbandry, and control of 
livestock is assumed by the permitee. 


The refuge has 12 grazing units consisting of 4,156 acres that could potential be used to graze. 
The grasslands consist primarily of buffalo grass-blue grama short-grass prairie. Other grasses 
that can be found in the units include:  sideoats grama, western wheat grass, sand dropseed, little 
blusestem, and other grasses. The refuge utilizes a graze/rest rotation.  If an area is grazed one 
year the following 2years the grazed portion is deferred (rested). Cattle numbers will be 
evaluated annually based upon range site conditions for each pasture being grazed. Cattle 
numbers will utilize the animal use month system and be based on requirements to remove 50 
percent of annual forage production.  With changing environmental conditions, cattle numbers 
may vary considerably from year to year and grazing will be terminated if livestock grazing is 
not meeting resource objectives. 


ANTICIPATED IMPACTS OF THE USE: 
Short-term impacts: 
Grazing by domestic livestock has severe short-term impacts on grassland communities. Many 
of the impacts are desirable and designed to maintain the biological integrity of the grasslands. 
Impacts such as removal of standing vegetation and trampling of vegetation are necessary for 
grassland production and ecosystem health. 
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Long-term and Cumulative impacts: 
Continuing the current grazing program is projected to have positive benefits to uplands, 
threatened and endangered species, other wildlife and plant species as well as socio-economics. 
In general, light to moderate grazing results in an increased species richness of both plants and 
animals (Kantrud and Kologiski 1982, Archer and Smeins 1991). It must be noted however, that 
while grazing is a viable tool for managing wildlife habitat (Lehmann 1941; Kessler 1978a,b; 
Ryder 1980; Bryant et al. 1982; Kantrud and Kologiski 1982), not all wildlife species have the 
same habitat requirements. Therefore, not all species respond similarly to grazing (Phillips 1936, 
Ryder 1980, Kantrud and Kologiski 1982, Hanley and Page 1982, Clark et al. 1989). 


 
Grazing generally results in adverse impacts to watershed hydrologic parameters such as 
infiltration and run-off (Gifford and Hawkins 1978, Blackburn et al. 1982). Gifford and Hawkins 
(1978) indicated that on average soils, light to moderate grazing decreases infiltration by 
approximately 25% as compared to the ungrazed condition; heavy grazing decreased infiltration 
by 50%. Gifford and Hawkins (1978) and Blackburn et al. (1982) concluded that there was little 
difference in the infiltration rates of lightly and moderately grazed areas. Infiltration rates are 
influenced by plant biomass, especially that of bunchgrass species (McGinty et al. 1979, 
McCalla et al. 1984a). Run-off and sedimentation also increase with grazing pressure (Sharp et 
al. 1964, Rauzi and Hanson 1966, McGinty et al. 1979, Wood and Blackburn 1981, McCalla et 
al. 1984b). In terms of water quality impacts, the major pollutant from grazed watersheds is 
sediments (Thurow 1991). However, Wood and Blackburn (1981) noted that even on heavily 
grazed areas, sediment production was extremely small when compared to annual tolerance 
levels of croplands. Due to the generally flat topography of the Refuge, sedimentation, although 
a potential impact of grazing, is not expected to affect water quality in the area. 


 
Water quantity is not expected to be impacted based on cattle consumption since water is taken 
from aquifers; even then, intake by cattle is minimal, especially in comparison to irrigated 
agricultural production in the surrounding areas. 
As a result, grazing is not expected to have indirect or cumulative negative impacts to migratory 
birds, the viability of any fish, wildlife, plant populations, or other biological resources. 


PUBLIC REVIEW AND COMMENT: 
During public scoping for the preparation of the CCP, verbal and written were solicited from 
members of the general public on all aspects of current management through public meetings, 
special mailings, and local media outlets. This compatibility determination was published and 
made available for public review and comment concurrent with the Draft CCP and EA released 
in the federal register on October 24, 2012 and closed on November 23, 2012. Public 
notification included a notice in the federal register, media announcements in local newspapers, 
local radio stations, as well as public notices posted throughout the local communities and a 
public meeting. 


 
DETERMINATION (CHECK ONE BELOW): 


Use is Not Compatible 
_X Use is Compatible with Following Stipulations 
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STIPULATIONS NECESSARY TO ENSURE COMPATIBILITY:
The Refuge will implement the following stipulations to ensure that grazing remains a
compatible use:


1. Evaluation of activities is conducted periodically to determine:
a. If impacts have become unacceptable, and
b. If objectives are not being met.


2. The Refuge annually conducts vegetation transect monitoring to determine acceptability
and stocking rates. If evidence of unacceptable adverse impacts appears or objectives are
not being met, the Refuge Manager reserves the right to modify stocking rates as
necessary to meet refuge management objectives.


JUSTIFICATION:
Numerous research studies have documented the beneficial impacts of carefully managed
grazing on grassland habitat. Grazing by domestic livestock will directly benefit the refuge
wildlife, plants, and their habitat through removal of standing vegetation. Grazing will help
increase and maintain the biodiversity and integrity of the grassland ecosystem found on the
refuge.


Buffalo Lake National Wildlife Refuge has determined that grazing, in accordance with the
stipulations provided above, will not materially interfere with or detract from the fulfillment of
the National Wildlife Refuge System mission or the purposes of the refuge. The refuge will
continue to monitor this use and adjust the program as necessary to protect and enhance refuge
resources. The benefits of the grazing program, if implemented properly, are expected to
outweigh associated impacts.


 
 
 
 


SIGNATURE: Refuge Manager 
(Signature and Date)


 
 
 


CONCURRENCE: Regional Chief
(Signature and Date)


 
 


MANDATORY 10- OR 15-YEAR RE-EVALUATION Date:  2028
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COMPATIBILITY DETERMINATION 
USE: 
Scientific Research and Monitoring 


REFUGE NAME: 
Buffalo Lake National Wildlife Refuge 


 
ESTABLISHING AND ACQUISITION AUTHORITIES: 
Secretarial Order #2843 
Executive Order #10787 
Bankhead-tenant Act 7 V. 5.C. 1011 


REFUGE PURPOSE(S): 
“... for use as an inviolate sanctuary, …for any other management purposes, …for migratory 
birds.” 16 U.S.C. 712d (Migratory Bird Conservation Act) 


 “..shall be administered by him (Secretary of Interior) directly or in accordance with cooperative 
agreements…and in accordance with such rules and regulations for the conservation, 
maintenance, and management of wildlife resources thereof, and its habitat thereon,…” 
 
 16U.S.C. 664 (Fish and Wildlife Coordination Act)“…for the development, advancement, 
management, conservation, and protection of fish and wildlife resources…” 16 U.S.C. 
742f(a)(4) 


 “…for the benefit of the United States Fish and Wildlife Service in performing its activities and 
services.  Such acceptance may be subject to the terms of any restrictive or affirmative covenant, 
or condition of servitude…” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956) 


NATIONAL WILDLIFE REFUGE SYSTEM (NWRS) MISSION: 
The mission of the System is “to administer a national network of lands and waters for the 
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the benefit of present and future 
generations of Americans.” (National Wildlife Refuge System Administration Act of 1966, as 
amended [16 U.S.C. 668dd-668ee]) 


DESCRIPTION OF USE: 
(a) What is the use? 
Buffalo Lake National Wildlife Refuge receives periodic requests to conduct scientific research 
and/or monitoring on refuge lands by various governmental and non-governmental entities. 
Research and monitoring is occasionally conducted by outside authorities in accordance with 
Refuge regulations and goals and objectives. All outside requested activities are evaluated on a 
case-by-case basis before approval is granted to ensure compatibility. 


(b) Where is the use conducted? 
This management function takes place across the entire Buffalo Lake NWR; specific sites are 
identified in the research proposal at the time it is submitted to the Refuge for review and 
subsequent approval and issuance of a special use permit. 


(c) When is the use conducted? 
This varies depending on the proposed research, but has been historically throughout the 
calendar year.  Actual timeframes for this use will vary depending on the request, and restrictions  
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on when the use can be conducted will be described in the individual Special Use Permits. 


(d) How is the use conducted? 
Research and monitoring applicants would be required to submit a proposal summarizing: 


1) Objectives of the study 
2) Justification of the study 
3) Detailed study methodology and schedule 
4) Potential impacts on refuge wildlife and or habitats, including the short-term and long- 


term disturbance, injury, and mortality that might occur during research 
5) Status of necessary permits 
6) Costs to the refuge and refuge staff time requested if any 
7) Anticipated end products such as reports, publications 


(e) Why is this use being proposed? 
While research and monitoring is not identified as a primary public use, they can benefit the 
refuge resources and help support the purpose of the Service.  Both activities can contribute to 
the enhancement, protection, use, preservation, and management of wildlife populations and 
habitat on the refuge and provides valuable opportunities to the Refuge for study on various 
components of the refuge environment and wildlife in a more comprehensive manner than 
Service staff time and funding allows.  Research and monitoring activities provide expertise in 
various fields to refuge staff that can assist the refuge in management planning. Such activities 
can also provide educational opportunities to schools and universities which are not available at 
other locations. 


 
AVAILABILITY OF RESOURCES: 
There is very little Refuge staff or budgetary resources required to oversee scientific research. 
The resources that are necessary to provide and administer this use are already available within 
current and anticipated Refuge budgets.  Staff time associated with the administration of this use 
is primarily related to interactions with individuals who request the use, issuance of Special Use 
Permits, and monitoring the impacts of the use on Refuge resources. Proposals would be 
reviewed by refuge staff or others in the appropriate field. 


ANTICIPATED IMPACTS OF THE USE: 
The impacts of research would be dependent upon the type of research being conducted and will 
be analyzed at the time the research proposal is submitted to the Refuge. 


Short and Long-term Impacts: 
 


Research and monitoring proposals with the potential for adverse impacts to refuge resources are 
not approved.  Thus, the projects that occur on the refuge generally are limited to those with no 
or negligible effects.  While the action may still have the potential to result in some level of 
disturbance to wildlife, the very low frequency and duration of this use will not result in any 
measurable resource impacts. 


 
Cumulative Impacts: 
There are no anticipated adverse cumulative impacts resulting from scientific research and 
monitoring.  Ultimately, this activity will add to the diversity of public use opportunities on the 
refuge, which, in combination, will result in beneficial cumulative impacts on the human 
environment. 
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PUBLIC REVIEW AND COMMENT:
During public scoping for the preparation of the CCP, verbal and written were solicited from
members of the general public on all aspects of current management through public meetings,
special mailings, and local media outlets. This compatibility determination was published and
made available for public review and comment concurrent with the Draft CCP and EA released
in the federal register on October 24, 2012 and closed on November 23, 2012. Public
notification included a notice in the federal register, media announcements in local newspapers,
local radio stations, as well as public notices posted throughout the local communities and a
public meeting.


 
DETERMINATION (CHECK ONE BELOW):


Use is Not Compatible
_X Use is Compatible with Following Stipulations


 
STIPULATIONS NECESSARY TO ENSURE COMPATIBILITY:
Research and monitoring projects would contribute to the enhancement, protection, use and
preservation, and management of the refuges’ wildlife populations and habitat. Current and
future projects will be evaluated on a case-by-case basis to determine if the project supports
refuge and Service goals and whether the project will be beneficial to Refuge purposes. Permits
will not be issued to those projects not fulfilling these criteria.


 
JUSTIFICATION:
Research and monitoring by outside authorities provides valuable opportunities to the refuge for
study on various components of the refuge environment and wildlife in a more comprehensive
manner than Service staff time and funding allows. These projects provide expertise in various
fields that can assist the refuge in management planning. Outside research and monitoring
projects also provide educational opportunities to schools and universities which are not
available other locations.


 
Regulated scientific research and monitoring has little impact to wildlife or habitat since few
people participate and the refuge only approves projects with little to no adverse impact on
resources; therefore, this activity will not conflict with any of the other priority public uses or
adversely impact biological resources. Therefore, through the compatibility determination
process, Buffalo Lake Wildlife Refuge has determined that scientific research and monitoring
will not interfere with or detract from the fulfillment of the National Wildlife Refuge System
mission or the purposes of the refuge.


 
 
 


SIGNATURE: Refuge Manager 
(Signature and Date)


 
 


CONCURRENCE: Regional Chief
(Signature and Date)


 
 


MANDATORY 10- OR 15-YEAR RE-EVALUATION Date:  2028
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COMPATIBILITY DETERMINATION 


USE: 
Camping 


REFUGE NAME: 
Buffalo Lake National Wildlife Refuge 


ESTABLISHING AND ACQUISITION AUTHORITIES: 
Secretarial Order #2843 
Executive Order #10787 
Bankhead-tenant Act 7 V. 5.C. 1011 
 
REFUGE PURPOSE(S): 
“... for use as an inviolate sanctuary, …for any other management purposes, …for migratory 
birds.” 16 U.S.C. 712d (Migratory Bird Conservation Act) 


 
“..shall be administered by him (Secretary of Interior) directly or in accordance with cooperative 
agreements…and in accordance with such rules and regulations for the conservation, 
maintenance, and management of wildlife resources thereof, and its habitat thereon,…” 16 
U.S.C. 664 (Fish and Wildlife Coordination Act) 


 
“…for the development, advancement, management, conservation, and protection of fish and 
wildlife resources…” 16 U.S.C. 742f(a)(4) 


 
“…for the benefit of the United States Fish and Wildlife Service in performing its activities and 
services.  Such acceptance may be subject to the terms of any restrictive or affirmative covenant, 
or condition of servitude…” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956) 


 
NATIONAL WILDLIFE REFUGE SYSTEM (NWRS) MISSION: 
The mission of the System is “to administer a national network of lands and waters for the 
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the benefit of present and future 
generations of Americans.” (National Wildlife Refuge System Administration Act of 1966, as 
amended [16 U.S.C. 668dd-668ee]) 


 
DESCRIPTION OF USE: 
(a) What is the use? 
Camping is an existing recreational use on Buffalo Lake National Wildlife Refuge. Although this 
use is not one of the priority public uses, camping is supportive of wildlife-dependent recreation. 


 
Camping has also been used on the refuge as a tool for experiencing amateur astronomy where 
individuals and small groups have set up telescopes in the campground in order to view stars, 
planets and other celestial bodies. 


 


(b) Where is the use conducted? 
The only designated camping site on the refuge is near the dry lake bottom within the Public Use 
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Area. 


 
(c) When is the use conducted? 
The Refuge offers camping opportunities year-round. Prime camping season extends from mid- 
March to late June, with a second peak occurring in September and October when the weather 
cools. There are usually no more than 2 camping spaces in use at one time. 


 
The Buffalo Lake main gates are open during the following hours: 


 
Sunday through Thursday Friday and Saturday 


April 1 – October 31 8 AM – 8 AM 8 AM – 8 AM 
October 1 – March 31 8 AM – 6 PM 8 AM – 6 PM 


 


(d) How is the use conducted? 
The Buffalo Lake NWR campground has 25 individual sites and 1 group site.  All campsites 
have access to picnic tables, potable water, vault toilets and a flushable toilet. The vault-style 
restroom facilities are closed during the winter months due to the nature of their operation. No 
campsites have electricity.  Camp sites are open to the general public on a first come, first served 
basis. 


 
The refuge has a 7 day camping limit within the regular refuge times. 


 
(e) Why is this use being proposed? 
Camping opportunities on the refuge provide a chance for regional residents and visitors to 
experience nature in the unique setting that the refuge offers. These individuals travel to the 
refuge to enjoy the outdoors while also gaining an understanding of how the natural world and 
human activities are intertwined. While not a wildlife-dependent recreational use, camping is 
compatible with the purpose of the refuge. 


 
The use of this area would primarily be used by visitors; including Boy and Girl Scout groups, 
teachers and educators, and campers.  Individuals or organizations that bring clients to the refuge 
to camp and charge a fee for their service are required to have a Special Use Permit issued by the 
refuge. 


 
AVAILABILITY OF RESOURCES: 
Refuge staff maintains the campground by mowing the area during the growing season to reduce 
vegetation height in the area. 


ANTICIPATED IMPACTS OF THE USE: 
Impacts to wildlife and service land are minimal since camping and picnicking are confined to 
one area. Wildlife tends to avoid the area when campers and picnickers are present but return 
when they have left, and the disturbance has ceased. 


 


Short and Long-term Impacts: 
Camping has the potential to impact the physical, biological, and human environment at the site- 
specific areas where the use is allowed. Camping may result in disturbance to wildlife, especially 
during prime camping seasons; however, it is likely that wildlife species on the refuge have 
acclimated to human presence in designated camping areas where the use has occurred for many 


Buffalo Lake NWR CCP Camping 1-2   







 
  Appendix D.  Compatibility Determinations 
years. Nevertheless, individuals who wander off trail in areas nearby designated camping 
facilities may cause soil compaction, trampling of vegetation, plant destruction, illegal trail 
establishment, trail deterioration, and production of litter. These on-the-ground conditions may 
result in impacts to soils, habitat, and water quality; however, the refuge enforces regulations and 
ensures that campgrounds are patrolled to help defray any potential negative impacts. 


 
Camping may also result in long-term beneficial impacts to the visitor experience and the 
mission of the National Wildlife Refuge System. Camping is supportive of wildlife-dependent 
recreational uses allowed on the refuge, which will increase public awareness and conservation 
issues. Camping may draw more visitors to the refuge who participate in other wildlife- 
dependent recreational uses or those available on nearby lands. Camping may provide short-term 
benefits to the socioeconomics of the community. This use may also increase the viewers’ 
understanding and appreciation of wildlife and their habitat needs as well as the role of the 
National Wildlife Refuge System in resource conservation. 


 
Cumulative Impacts: 
There are no anticipated adverse cumulative impacts resulting from camping.  Ultimately, this 
activity will add to available public use opportunities on the refuge, which, in combination, will 
result in beneficial cumulative impacts on the human environment. The wide variety of public 
use opportunities available on the refuge will increase public awareness about conservation 
issues and the National Wildlife Refuge System.  This will benefit the Service’s overall mission 
and the refuge purpose. 


PUBLIC REVIEW AND COMMENT: 
During public scoping for the preparation of the CCP, verbal and written were solicited from 
members of the general public on all aspects of current management through public meetings, 
special mailings, and local media outlets. This compatibility determination was published and 
made available for public review and comment concurrent with the Draft CCP and EA released 
in the federal register on October 24, 2012 and closed on November 23, 2012. Public 
notification included a notice in the federal register, media announcements in local newspapers, 
local radio stations, as well as public notices posted throughout the local communities and a 
public meeting. 


DETERMINATION (CHECK ONE BELOW): 
Use is Not Compatible 


_X Use is Compatible with Following Stipulations 
 


STIPULATIONS NECESSARY TO ENSURE COMPATIBILITY: 
The Refuge will implement the following stipulations to ensure that camping remains a 
compatible use: 


1. Possession of alcoholic beverages is prohibited on the Refuge, including the camping 
areas. 


 
2. Fires must be built in grates and grills provided for that purpose. Dead, fallen timber 


may be used.  Fires must not be left unattended and must be completely extinguished 
before leaving the area.  During periods of very high fire danger, wood fires may be 
prohibited. 
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3. Campers may not trench around tents or level off tent sites.


 
4. All garbage must be placed in trash receptacles.


 
5. Individuals or organizations that bring clients to the Refuge for the purpose of


interpretation and charge a fee or tuition for their service are required to have a
Special use Permit issued by the refuge. This requirement ensures that private
businesses are not unfairly making a profit from public lands and provides a
mechanism for the refuge to regulate where and when commercial activities occur.


 
6. Pets are permitted at campgrounds if confined or kept on a leash. All livestock are


prohibited.
 


JUSTIFICATION:
Camping enhances the wildlife experience by allowing the visitor a better chance to view and
interact with wildlife. Camping is a vehicle for legitimate wildlife-oriented recreational pursuits
such as wildlife photography, bird watching, fishing, etc. This limited camping is consistent with
Service policy to permit activities that are clearly in support of or needed to sustain approved
wildlife/wildlands oriented recreational activity.


 
Disturbance of wildlife is limited by the location at which these activities occur. Campers are
limited to a consecutive seven day camping limit and littering in the area is prohibited.


 
The campground allows visitors to camp at a central location at night while participating in other
wildlife-dependent recreational pursuits throughout the day. Regulated camping as described
above and consistent with the management direction provided in the Comprehensive
Conservation Plan will provide the visitor with a chance to experience the refuge in a high-
quality, safe, wholesome and enjoyable recreational experience. This activity will not conflict
with any of the priority public uses or adversely impact biological resources. Therefore, through
the compatibility determination process, Buffalo Lake National Wildlife Refuge has determined
that camping, in accordance with the stipulations provided above, will not materially interfere
with or detract from the fulfillment of the National Wildlife Refuge System mission or the
purposes of the refuge.


 
 


SIGNATURE: Refuge Manager 
(Signature and Date)


 
 
 
 


CONCURRENCE: Regional Chief
(Signature and Date)


 
 


MANDATORY 10- OR 15-YEAR RE-EVALUATION Date:  2028
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E. Species List 
This appendix contains a list of over 642 species identified on Buffalo Lake National 
Wildlife Refuge, including approximately 53 mammals, 330 birds, 10 amphibians, 28 
reptiles, 37 invertebrates, and 184 vascular plants.  


E.1 MAMMALS 
 


ORDER DIDELPHIMORPHA – Marsupials 
 
FAMILY DIDELPHIDAE 
Virginia Oppossum (Didelphis virginiana)  


 
ORDER XENARTHRA – Edentates 


 
FAMILY DASYPODIDAE 
Nine-banded Armadillo (Dasypus novemcinctus)  


 
ORDER INSECTIVORA – Insectivores 


 
FAMILY SORICIDAE 
Desert Shrew (Notiosorex crawfordi)*     
Least Shrew (Cryptotis parva) 


 
ORDER CHIROPTERA – Bats 


 
FAMILY VESPERTILIONIDAE 
Big Brown Bat (Estesicus fuscus)      
Western Pipistrelle Bat (Pipistrellus hesperus) 
Eastern Red Bat (Lasiurus borealis) 
Hoary Bat (Lasiurus cinereus) 
California Myotis bat (Myotis californicus)       
Western Small-footed Myotis Bat (Myotis ciliolabrum) 
Cave Myotis Bat (Myotis velifer)     
Silver-haired Bats (Lasionycteris noctivagans) 
Southeastern Myotis Bat (Myotis austroriparius)  
Townsend’s Big-eared Bat (Plecotus townsendii) 
Pallid Bat (Antrozous pallidus) 
 
FAMILY MOLOSSIDAE 
Brazilian Free-tailed Bat (Tadarida brasiliensis) 
Big Free-tailed Bat (Nyctinomops macrotis)* 
     


 
ORDER CARNIVORA – Carnivores 


 
FAMILY  CANIDAE 
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Coyote (Canis latrans)       
Gray Fox (Urocyon cinereoargenteus)* 
Red Fox (Vulpes vulpes)* 
Swift (Kit) Fox (Vulpes velox)* 
 
FAMILY PROCYONIDAE 
Raccoon (Procyon lotor)  
Ringtail (Bassariscus astutus)* 
    
 
FAMILY MUSTELIDAE 
Eastern Spotted Skunk (Spirogale putorius)* 
Striped Skunk (Mephitis mephitis)  
American Badger (Taxidea taxus)     
   
FAMILY FELIDAE 
Bobcat (Felis rufus)  
Mountain Lion (Felis concolor)* 


 
ORDER ARTIODACTYLA – Ungulates 


 
 
FAMILY  CERVIDAE 
White-tailed Deer (Odocoileus virginianus)  
Mule Deer (Odocoileus hemionus) 


 
ORDER RODENTIA – Rodents 


FAMILY  SCIURIDAE 
Spotted Ground Squirrel (Spermophilus spilosoma)*  
Thirteen-lined Ground Squirrel (Spermophilus tridecemlineatus)  
Black-tailed Prairie Dog (Cynomys ludovicianus)     
     
FAMILY  GEOMYIDAE 
Yellow-faced Pocket Gopher(Cratogeomys castanops) 
Plains Pocket Gopher (Geomys bursarius)     
 
     
FAMILY  MURIDAE    
Cotton Mouse (Peromyscus gossypinus)  
Deer Mouse (Peromyscus maniculatus) 
Brush Mouse (Peromyscus boylii) 
Plains Harvest Mouse (Reithrodontomys montonus) 
Western Harvest Mouse (Reithrodontomys megalotis)  
Southern Plains Woodrat (Neotoma micropus) 
White-throated Woodrat (Neotoma albigula) 
Hispid Cotton Rat (Sigmodon hispidus)  
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White-footed Mouse (Peromyscus leucopus) 
Northern Pygmy Mouse (Baiomys taylori)  
Northern Grasshopper Mouse (Onychomys leucogaster) 
 
FAMILY  HETEROMYIDAE 
Plains Pocket Mouse (Perognathus flavescens) 
Hispid Pocket Mouse (Chaetodipus hispidus) 
Ord’s Kangaroo Rat (Dipodomys ordii) 
 
FAMILY  ERTHIZONTIDAE 
Porcupine (Erethizon dorsatum)  


 
ORDER LAGOMORPHA – Lagomorphs 


 
FAMILY  LEPORIDAE 
Eastern Cottontail (Sylvilagus floridanus) 
Desert Cottontail (Sylvilagus audubonii) *  
Black-tailed Jackrabbit (Lepus californicus) 
 
   


E.2 BIRDS 
 


ORDER PODICIPEDIFORMES 
 
FAMILY PODICIPEDIDAE – Grebes 
Pied-billed Grebe* (Podilymbus podiceps) 
Horned Grebe (Podiceps auritus) 
Eared Grebe* (Podiceps nigricollis) 
Western Grebe (Aechmophorus occidentalis) 
 


 
ORDER PELECANIFORMES 


 
FAMILY PELECANIDAE – Pelicans 
American White Pelican (Pelecanus erythrorhynchos) 
Brown Pelican (Pelecanus occidentalis) 
 
FAMILY PHALACROCORACIDAE – Cormorants 
Double-crested Cormorant (Phalacrocorax auritus) 
 
FAMILY ANHINGIDAE – Anhingas 
Anhinga (Anhinga anhinga) 


 
ORDER CICONIFORMES 


 
FAMILY ARDEIDAE – Bitterns, Herons, Egrets 
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American Bittern (Botaurus lentiginosus) 
Great Blue Heron (Ardea herodias) 
Great Egret (Ardea alba) 
Snowy Egret (Egretta thula) 
Little Blue Heron (Egretta caerulea) 
Cattle Egret (Bubulcus ibis) 
Black-crowned Night Heron (Nycticorax nycticorax) 
Green Heron (Butorides virescens) 
 
FAMILY THRESKIORNITHIDAE – Ibises 
Roseate Spoonbill (Platalea ajaja) 
White-faced Ibis (Plegadis chihi) 


 


 
ORDER ANSERIFORMES 


 
FAMILY ANATIDAE – Waterfowl 
Greater White-fronted Goose (Anser albifrons) 
Snow Goose (Chen caerulescens) 
Ross’s Goose (Chen rossii) 
Canada Goose (Branta canadensis) 
Tundra Swan (Cygnus columbianus) 
Trumpeter Swan (Sygnus buccinators) 
Wood Duck (Aix sponsa) 
Green-winged Teal (Anas crecca) 
Mallard (Anas platyrhynchos) 
Northern Pintail (Anas acuta) 
Blue-winged Teal (Anas discors) 
Northern Shoveler (Anas clypeata) 
Gadwall (Anas strepera) 
American Wigeon (Anas americana) 
Ring-necked Duck (Aythya collaris) 
Canvasback Duck (Aythya valisineria) 
Lesser Scaup (Aythya affinis) 
Redhead Duck (Aythya americana) 
White-Winged Scoter (Melanitta fusca) 
Long-Tialed Duck (Clangula hyemalis) 
Black Scoter (Melanitta nigra) 
Surf Scoter (Melanitta perspicillata) 
Buffelhead (Bucephala albeola) 
Common Goldeneye (Bucephala clangula) 
Barrow’s Goldeneye (Bucephala islandica) 
Hooded Merganser (Lophodytes cucullatus) 
Common Merganser (Mergus merganser) 
Red-Breasted Merganser (Mergus serrator) 
Ruddy Duck (Oxyura jamaicensisz) 
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ORDER FALCONIFORMES 
 
FAMILY CATHARTIDAE – VULTURES 
Turkey Vulture (Cathartes aura) 
 
FAMILY ACCIPITRIDAE – Hawks 
Osprey (Pandion haliaetus) 
Mississippi Kite (Ictinia mississippiensis) 
Bald Eagle (Haliaeetus leucocephalus) 
Northern Harrier (Circus cyaneus) 
Sharp-shinned Hawk (Accipiter striatus) 
Cooper's Hawk (Accipiter cooperii) 
Red-shouldered Hawk (Buteo lineatus) 
Broad-winged Hawk (Buteo platypterus) 
Red-tailed Hawk (Buteo jamaicensis) 
Swainson’s Hawk (Buteo swainsoni) 
Northern Goshawk (Accipiter gentilis) 
Ferruginous Hawk (Buteo regalis) 
Rough-Legged Hawk (Buteo lagopus) 
Golden Eagle (Aquila chrysaetos) 
 
FAMILY FALCONIDAE – Falcons 
American Kestrel (Falco sparverius) 
Merlin (Falco columbarius) 
Peregrine Falcon (Falco peregrines) 
Prairie Falcon (Flaco mexicanus) 


 
ORDER GALLIFORMES  


 
FAMILY PHASIANIDAE – Turkey  
Wild Turkey (Meleagris gallopavo) 
Ring-necked Pheasant* (Phasianus colchicus) 
Scaled Quail (Callipepla squamata) 
Northern Bobwhite*(Colinus virginianus) 
 


 
ORDER GRUIFORMES 


 
FAMILY RALLIDAE – Rails & Coots 
American Coot (Fulica americana) 
Common Moorhen (Gallinula chloropus) 
Sora (Porzana Carolina) 
Virginia Rail (Rallus limicola) 


 
ORDER CHARADRIIFORMES 
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FAMILY CHARADRIIDAE – Plovers 
Killdeer (Charadrius vociferous) 
Black-bellied Plover (Pluvialis squatarola) 
American Golden Plover  (Pluvialis dominica) 
Snowy Plover* (Charadrius alexandrines) 
Semipalmated Plover (Charadrius semipalmatus) 
Mountain Plover (Charadrius montanus) 
 
FAMILY SCOLOPACIDAE – Sandpipers 
Greater Yellowlegs (Tringa melanoleucus) 
Lesser Yellowlegs (Tringa flavipes 
Solitary Sandpiper (Tringa solitaria) 
Willet (Catoptrophorus semipalmatus) 
Spotted Sandpiper* (Actitis macularius) 
Upland Sandpiper (Bartramia longicauda) 
Whimbrel (Numenius phaeopus) 
Long-billed Curlew (Numenius americanus) 
Hudsonian Godwit (Limosa haemastica) 
Marbled Godwit (Limosa fedoa) 
Ruddy Turnstone (Arenaria interpres) 
Red Knot (Calidris canutus) 
Sanderling (Calidris alba) 
Semipalmated Sandpiper (Calidris pusillus) 
Western Sandpiper (Calidris mauri) 
Least Sandpiper (Calidris minutilla) 
White-rumped Sandpiper (Calidris  fuscicollis) 
Baird’s Sandpiper (Calidris bairdii) 
Pectoral Sandpiper (Calidris melanotos) 
Dunlin (Calidris alpine) 
Stilt Sandpiper (Calidris himantopus) 
Buff-breasted Sandpiper (Tryngites subruficollis) 
Short-billed Dowitcher (Limnodromus griseus) 
Long-billed Dowitcher (Limnodromus scolopaceus) 
Common Snipe (Gallinago gallinago) 
Wilson’s Phalarope (Phalaropus tricolor) 
Red-necked Phalarope (Phalaropus lobatus) 
 
FAMILY LARIDAE – Gulls & Terns 
Parasitic Jeager (Stercorarius parasiticus) 
Franklin’s Gull (Larus pipixcan) 
Bonaparte’s Gull (Larus Philadelphia) 
Ring-billed Gull (Larus delawarensis) 
Herring Gull (Larus argentatus) 
Glaucous Gull (Larus hyperboreus) 
Black-legged Kittiwake (Rissa tridactyla) 
Sabine’s Gull (Xema sabini) 
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Caspian Tern (Sterna caspia) 
Common Tern (Sterna hirundo) 
Forster’s Tern (Sterna forsteri) 
Least Tern (Sterna antillarum) 
Black Tern (Chlidonias niger) 
 
FAMILY GRUIDAE – Cranes 
Sandhill Crane (Grus canadensis) 
Whooping Crane (Grus Americana) 
 
FAMILY        RECURVIROSTRIDAE – Stilts 
Black-necked Stilt (Himantopus mexicanus) 
American Avocet (Recurvirostra americana) 


 
ORDER GUVIIFORMES 


FAMILY      GAVIIDAE 
Common Loon (Gavia immer) 
Pacific Loon (Gavia pacifica) 


 
ORDER COLUMBIFORMES 


 
FAMILY COLUMBIDAE – Pigeons 
Eurasian Collared Dove (Streptopelia decaocto) 
Inca Dove (Columbina inca) 
Mourning Dove (Zenaida macroura) 
White-winged Dove (Zenaida asiatica) 
Rock Pigeon (Columba livia) 
Band-tailed Pigeon (Patagioenas fasciata) 
Common Ground Dove (Columbina passerina) 


 
ORDER CUCULIFORMES 


 
FAMILY CUCULIDAE – Cuckoos 
Yellow-billed Cuckoo (Coccyzus americanus) 
Black-billed Cuckoo (Coccyzus erythropthalmus) 
Greater Roadrunner (Geococcyx californianus) 
 


 
ORDER STRIGIFORMES 


 
FAMILY STRIGIDAE – Typical Owls 
Barn Owl*(Tyto alba) 
Eastern Screech Owl (Megascops asio) 
Great Horned Owl* (Bubo virginianus) 
Burrowing Owl* (Athene cunicularia) 
Long-eared Owl* (Asio otus) 
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Short-eared Owl (Asio flammeus) 
Northern Saw-whet Owl (Aegolius acadicus) 
 


 
ORDER CAPRIMULGIFORMES 


 
FAMILY CAPRIMULGIDAE – Goatsuckers 
Common Nighthawk (Chordeiles minor) 
Common Poorwill (Phalaenoptilus nuttallii) 
Chuck-will’s-widow (Caprimulgus carolinensis) 
Whip-poor-will (Caprimulgus vociferous) 
 


 
ORDER APODIFORMES 


 
FAMILY APODIDAE – Swifts 
Chimney Swift (Chaetura pelagica) 
 
FAMILY TROCHILIDAE – Hummingbirds 
Black-chinned Hummingbird (Archilochus alexandri) 
Broad-tailed Hummingbird (Selasphorus platycercus) 
Rufous Hummingbird (Selasphorus rufus) 
  


 
ORDER CORACIIFORMES 


 
FAMILY CERYLIDAE – Kingfishers 
Belted Kingfisher (Ceryle alcyon) 
Green Kingfisher (Chloroceryle americana) 


 
ORDER PICIFORMES 


 
FAMILY PICIDAE – Woodpeckers 
Lewis’ Woodpecker (Melanerpes lewis) 
Red-headed Woodpecker (Melanerpes erythrocephalus) 
Golden-fronted Woodpecker (Melanerpes aurifrons) 
Red-bellied Woodpecker (Melanerpes carolinus) 
Yellow-bellied Sapsucker (Sphyrapicus varius) 
Williamson’s Sapsucker (A) (Sphyrapicus thyroideus) 
Red-naped Sapsucker (Sphyrapicus nuchalis) 
Ladder-backed Woodpecker* (Picoides scalaris) 
Downy Woodpecker  (Picoides pubescens) 
Hairy Woodpecker  (Picoides villosus) 
Northern Flicker* (Colaptes auratus  ) 
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ORDER PASSERIFORMES 
 
FAMILY TYRANNIDAE – Flycatchers 
Olive-sided Flycatcher (Contopus cooperi) 
Western Wood-Pewee (Contopus sordidulus) 
Eastern Wood-Pewee (Contopus virens) 
Willow Flycatcher (Empidonax spp.) 
Least Flycatcher (Empidonax minimus) 
Dusky Flycatcher (Empidonax oberholseri) 
Gray Flycatcher (Empidonax wrightii) 
Black Phoebe (Sayornis nigricans) 
Eastern Phoebe (Sayornis phoebe) 
Say’s Phoebe (Sayornis saya) 
Vermillion Flycatcher (Pyrocephalus rubinus) 
Ash-throated Flycatcher* (Myiarchus cinerascens) 
Great Crested Flycatcher (Myiarchus crinitus) 
Cassin’s Kingbird  (Tyrannus vociferans) 
Western Kingbird* (Tyrannus verticalis) 
Eastern Kingbird* (Tyrannus tyrannus) 
Scissor-tailed Flycatcher* (Tyrannus forficatus) 
 
FAMILY      PTILOGONATIDAE – Silkiy Flycatchers 
Phainopepla (Phainopepla) 
 
FAMILY      ALAUDIDAE - Larks 
Horned Lake (Ereophila alpestris) 
 
FAMILY      AEGITHALIDAE - Bushtits 
Bushtits (Psaltriparus minimus) 
 
FAMILY HIRUNDINIDAE – Swallows 
Purple Martin (Progne subis) 
Tree Swallow (Tachycineta bicolor) 
Northern Rough-winged Swallow (Stelgidopteryx serripennis) 
Bank Swallow (Riparia riparia) 
Cliff Swallow (Petrochelidon pyrrhonota) 
Barn Swallow (Hirundo rustica) 
Violet-green Swallow (Tachycineta thalassina) 
 
FAMILY CORVIDAE – Jays/Crows 
Blue Jay (Cyanocitta cristata) 
American Crow (Corvus brachyrhynchos) 
Western Scrub-Jay (Aphelocoma californica) 
Pinyon Jay (Gymnorhinus cyanocephalus) 
Chihuahuan Raven (Corvus cryptoleucus) 
Common Raven* (Corvus corax) 
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FAMILY PARIDAE – Chickadees/Titmice 
Carolina Chickadee (Poecile carolinensis) 
Tufted Titmouse (Baeolophus bicolor) 
 
FAMILY SITTIDAE – Nuthatches 
Red-breasted Nuthatch (Sitta canadensis) 
White-breasted Nuthatch (Sitta carolinensis) 
 
FAMILY CERTHIIDAE – Creepers 
Brown Creeper (Certhia americana) 
 
FAMILY TROGLODYTIDAE – Wrens 
Cactus Wren (Campylorhynchus brunneicapillus) 
Rock Wren* (Salpinctes obsoletus) 
Canyon Wren  (Catherpes mexicanus) 
Carolina Wren (Thryothorus ludovicianus) 
Bewick's Wren (Thryomanes bewickii) 
House Wren (Troglodytes aedon) 
Winter Wren (Troglodytes troglodytes) 
Sedge Wren (Cistothorus platensis) 
Marsh Wren (Cistothorus palustris) 
 
FAMILY REGULIDAE – Kinglets 
Golden-crowned Kinglet (Regulus satrapa) 
Ruby-crowned Kinglet (Regulus calendula) 
 
FAMILY TURDIDAE – Thrushes 
Eastern Bluebird (Sialia sialis) 
Western Bluebird  (Sialia Mexicana) 
Mountain Bluebird* (Sialia currucoides) 
Townsend’s Solitaire (Myadestes townsendi) 
Veery  (Catharus fuscescens) 
Gray-cheeked Thrush (Catharus minima) 
Swainson’s Thrush (Catharus ustulata) 
Swainson’s Thrush (A) (Catharus ustulata) 
Hermit Thrush (Catharus guttata) 
Wood Thrush (Hylocichla mustelina) 
American Robin* (Turdus migratorius) 
 
FAMILY        SYLVIIDAE – Gnatcatchers 
Blue-gray Gnatcatcher (Polioptila caerulea) 
 
FAMILY MIMIDAE – Mockingbirds/Thrashers  
Gray Catbird (Dumetella carolinensis) 
Northern Mockingbird (Mimus polyglottos) 
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Brown Thrasher (Toxostoma rufum) 
Sage Thrasher (Oreoscoptes montanus) 
Curve-billed Thrasher * (Toxostoma curvirostre) 
 
FAMILY BOMBYCILLIDAE – Waxwings 
Cedar Waxwing (Bombycilla cedrorum) 
 
FAMILY LANIIDAE – SHRIKES 
Loggerhead Shrike (Lanius ludovicianus) 
Northern Shrike (Lanius excubitor) 
 
FAMILY STURNIDAE – Starlings 
European Starling (Sturnus vulgaris) 
 
FAMILY VIREONIDAE – Vireos 
Bell’s Vireo (Vireo bellii) 
Solitary Vireo (Vireo solitaries) 
Yellow-throated Vireo (Vireo flavifrons) 
Warbling Vireo * (Vireo gilvus) 
Philadelphia Vireo (Vireo philadelphicus) 
Red-eyed Vireo (Vireo olivaceus) 
 
FAMILY       PARULIDAE – Warblers 
Tennessee Warbler (Vermivora peregrina) 
Orange-crowned Warbler (Vermivora celata) 
Nashville Warbler (Vermivora ruficapilla) 
Virginia’s Warbler (Vermivora virginiae) 
Yellow Warbler (Dendroica petechia) 
Chestnut-sided Warbler (Dendroica pensylvanica) 
Magnolia Warbler (Dendroica magnolia) 
Cape May Warbler (Dendroica tigrina) 
Black-throated Blue Warbler (Dendroica caerulescens) 
Black-throated Gray Warbler (Dendroica nigrescens) 
Townsend’s Warbler (Dendroica townsendi) 
Black-throated Green Warbler (Dendroica virens) 
Yellow-rumped Warbler (Dendroica coronata) 
Blackburnian Warbler (Dendroica fusca) 
Yellow-throated Warbler (Dendroica dominica) 
Pine Warbler (Dendroica pinus) 
Prairie Warbler (Dendroica discolor) 
Palm Warbler (Dendroica palmarum) 
Bay-breasted Warbler (Dendroica castanea) 
Blackpoll Warbler (Dendroica striata) 
Cerulean Warbler (Dendroica cerulean) 
Black-and-white Warbler (Mniotilta varia) 
Kentucky Warble (Oporornis formosus) 
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Mourning Warbler (Oporornis philadelphia) 
MacGillivray’s Warbler (Oporornis tolmiei) 
Hooded Warbler (Wilsonia citrina) 
Wilson's Warbler (Wilsonia pusilla) 
Prothonotary Warbler (Protonotaria citrea) 
Worm-eating Warbler (Helmitheros vermivorum) 
Ovenbird (Seiurus aurocapilla) 
Northern Parula (Parula americana) 
American Redstart (Setophaga ruticilla) 
Northern Waterthrush (Seiurus noveboracensis) 
Louisiana Waterthrush (Seiurus motacilla) 
Common Yellowthroat (Geothlypis trichas) 
Yellow-breasted Chat (Icteria virens) 
Canada Warbler (Wilsonia canadensis) 
 
FAMILY EMBERIZIDAE – Towhees, Sparrows, and allies 
Green-tailed Towhee (Piplo chlorurus) 
Spotted Towhee (Pipilo masculatus) 
Canyon Towhee (Piplo fuscus) 
Cassin’s Sparrow* (Aimophila cassinii) 
Rufous-crowned Sparrow*  (Aimophila ruficeps) 
American Tree Sparrow (Spizella arborea) 
Chipping Sparrow (Spizella passerina) 
Clay-colored Sparrow (Spizella pallid) 
Brewer’s Sparrow  (Spizella breweri) 
Field Sparrow (Spizella pusilla) 
Sage Sparrow (Amphispiza belli) 
Lark Sparrow* (Chondestes grammacus) 
Lark Bunting* (Calamospiza melanocorys) 
Savannah Sparrow (Passerculus sandwichensis) 
Baird’s Sparrow (Ammodramus bairdii) 
Grasshopper Sparrow* (Ammodramus savannarum) 
Le Conte's Sparrow (Ammodramus leconteii) 
Fox Sparrow (Passerella iliaca) 
Song Sparrow (Melospiza melodia) 
Lincoln's Sparrow (Melospiza lincolnii) 
Swamp Sparrow (Melospiza georgiana) 
Vesper Sparrow (Pooecetes gramieus) 
White-throated Sparrow (Zonotrichia albicollis) 
White-crowned Sparrow (Zonotrichia leucophrys) 
Harris’ Sparrow (Zonotrichia querula) 
McCown’s Longspur (Calcarius mccownii) 
Lapland Longspur (Calcarius lapponicus) 
Smith’s Longspur (Calcarius pictus) 
Chestnut-collared Longspur (Calcarius ornatus) 
Dark-eyed Junco (Junco hyemalis) 
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FAMILY THRAUPIDAE – Tanagers 
Summer Tanager (Piranga rubra) 
Scarlet Tanager (Piranga olivacea) 
Western Tanager (Piranga ludoviciana) 
 
FAMILY CARDINALIDAE – Cardinals, Grosbeaks & Buntings   
Northern Cardinal (Cardinalis cardinalis) 
Rose-breasted Grosbeak (Pheucticus ludovicianus) 
Blue Grosbeak (Guiraca caerulea) 
Indigo Bunting (Passerina cyanea) 
Painted Bunting (Passerina ciris) 
 
FAMILY ICTERIDAE – Blackbirds & Orioles      
Red-winged Blackbird (Agelaius phoeniceus) 
Eastern Meadowlark (Sturnella magna) 
Western Meadowlark (Sturnella neglecta) 
Brewer’s Blackbird (Euphagus cyanocephalus) 
Yellow-headed Blackbird (Xanthocephalus xanthocephalus) 
Rusty Blackbird (Euphagus carolinus) 
Great-tailed Grackle (Quiscalus mexicanus) 
Common Grackle (Quiscalus quiscula) 
Brown-headed Cowbird (Molothrus ater) 
Orchard Oriole (Icterus spurius) 
Baltimore Oriole (Icterus galbula) 
Bullock’s Oriole (Icterus bullockii) 
Scott’s Oriole (Icterus parisorum) 
 
FAMILY FRINGILLIDAE – Finches 
Purple Finch (Carpodacus purpureus) 
House Finch (Carpodacus mexicanus) 
Red Crossbill (Loxia curvirostra) 
Common Redpoll (Carduelis flammea) 
Pine Siskin (Carduelis pinus) 
Lesser Goldfinch (Carduelis psaltria) 
American Goldfinch (Carduelis tristis) 
Evening Grosbeak (Coccothraustes vespertinus) 
 
FAMILY PASSERIDAE – Weaver-finches 
House Sparrow (Passer domesticus) 
 
FAMILY MOTACILLIDAE – Pipits 
American Pipit (Anthus rubescens) 
Sprague’s Pipit (Anthus spragueii) 
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E.3 AMPHIBIANS 
 


ORDER CAUDATA – Salamanders 
 
FAMILY AMBYSTOMATIDAE 
Barred Tiger Salamander (Ambystoma tigrinum tigrinum) 
 


 
ORDER ANURA – Frogs & Toads 


 
FAMILY BUFONIDAE  
Great Plains Toad (Bufo cognatus) 
Western Green Toad (Bufodebilis debilis)  
Woodhouse's Toad (Bufo w. woodhousii) 
Red Spotted Toad (Bufo punctatus) 
Texas Toad (Bufo speciosus) 
 
FAMILY HYLIDAE 
Northern Cricket Frog (Acris crepitans) 
Spotted Chorus Frog (Psuedocris clarkia) 
Northern Spring Peeper (Psuedocris crucifer crucifer)       
      
     
FAMILY RANIDAE 
Plains Leopard Frog (Tana blairi) 
 
E.4 REPTILES 


 
ORDER TESTUDINES – Tortoises and turtles  


 
FAMILY KINOSTERNIDAE  
Yellow Mud Turtle (Kinosternon flavescens flavescens) 
 
FAMILY EMYDIDAE 
Ornate Box Turtle (Terrapene scripta elegans)  
               
FAMILY TRACHEMYS 
Red-eared Slider (Trachemys scripta elegans) 
 


 
ORDER SQUAMATA – Snakes and Lizards 


 
       
FAMILY SCINCIDAE – Skinks 
Great Plains Skink (Eumeces obsoletus) 
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FAMILY  CROTAPHYTIDAE –Collared lizards 
Eastern Collared Lizard (Crotaphytus collaris collaris) 
 
FAMILY  PHRYNOSOMATIDAE – Earless, side-blotched, and 
horned lizards 
Texas Earless Lizard (Cophosaurus texasnus texanus) 
Lesser Earless Lizard (Holbrookia maculata) 
Texas Horned Lizard (Phynosoma cornutum) 
Southern Prairie Lizard (Sceloporus undulates consobrinus) 
 
FAMILY  TEIIDAE – Whiptails and racerunners 
Praire Racerunner (Cnemidophorus sexlineatus viridis) 
 


 
 
SNAKES  


FAMILY  LEPTOTYPHLOPIDAE- blind snakes 
Texas Blind Snake (Leptotypholps dulcis dissectus) 
 
FAMILY  COLUBRIDAE – Colubrid Snakes – Advanced 
Yellow-bellied Racer (Coluber constrictor) 
Prairie ringneck Snake (Diadophis punctatus arnyi) 
Great Plains Rat Snake (Elaphe guttata emoruyi) 
Plains Hognose Snake (Heterodon nasicus nasicus) 
Desert King Snake (Lampropeltis getulus splendida) 
Western Coachwhip (Masticophis flagellum testaceus) 
Bullsnake (Pituophis melanoleusus) 
Texas Longnose Snake (Rhinocheilus lecontei tesselatus) 
Plains Blackhead Snake (Tantilla nigriceps) 
Checkered Garter Snake (Thamnophis marcianus marcianus) 
Arid land Ribbon Snake (Thamnophis proximus diabolicus) 
Texas Garter Snake (Thamnophis sirtalis annectens) 
Western Ribbon Snake (thamnophis proximus proximus) 
Lined Snake (Tropidoclonion lineatum) 
Ground Snake (Sonora semiannulata) 
SNAKES (Venomous)                               


FAMILY  VIPERIDAE – Pitviper Snakes 
Western Diamondback Rattlesnake (Crotalus altrox) 
Prairie Rattle Snake (Crotalus viridis) 
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E.5 INVERTEBRATES 


ORDER ODONTA 
FAMILY      AESHNIDAE 
Green Darner (Anax junius) 
Blue-eyed Darner (Anx multicolor) 
 
FAMILY      LIBELLULIDAE 
Tenspot Skimmer (Libellula pulchella) 
Eatern Pondhawk (Erythemis simplicollis) 
Widow Skimmer (Libellula luctuosa) 
Twelve-spotted Skimmer (Libellula pulchella) 
Flame Skimmer (Libellula saturate) 
Blue Dasher (Pachydiplaz longipennis) 
Wandering Glider (Pantala flavascens) 
Eastern Amberwing (Perithemis tenera) 
Variegated meadowhawk (Sympetrum corruptum) 
Black Saddlebags (Tramea lacerate) 
 
FAMILY       CALOPTERYGIDAE 
American Rubyspot Damselfly (Hetaerina Americana) 
 
FAMILY        COENAGRIONIDAE 
Familiar Bluet (Enallagma civile) 
Easter Forktail (Ishnura verticalis) 
 
ORTHOPTERA 
 
FAMILY       ACRIDIDAE  
Aphia sp. 
 
HEMIPTERA 
FAMILY     BELOSTOMATIDAE 
Gaint Water Bug (Belostoma sp.) 
 
FAMILY       LYGAEIDAE 
Seed Bug 
 
FAMILY       PENTATOMIDAE 
Stink Bug 
 
FAMILY       RHOPALIDAE 
Scentless Plant Bug (Leptocoris sp.) 
 
FAMILY REDUVIIDAE 
Assassin and Ambush Bugs (Phymata sp.) 
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HOMOPTERA 
FAMILY        CICADIDAE 
Cicadas 
 
COLEOPTERA 
 
FAMILY        CANTHARIDAE 
Chauliognathus sp. 
 
FAMILY        CARABIDAE  
Ground Beetle (Amara sp.) 
Bombardier Beetle (Brachinus sp.) 
 
FAMILY        CURCULIONIDAE 
Weevils 
 
FAMILY        DYTISCIDAE 
Predaceous Diving Beetles 
 
FAMILY        MELOIDAE 
Blister Beetles 
 
DIPTERA 
 
FAMILY        ASILIDAE 
Robber Flies 
 
FAMILY        BOMBYLIIDAE 
Bee Flies 
 
FAMILY        CULICIDAE 
Mosquitos 
 
FAMILY        TACHINIDAE 
 
HYMENOPTERA 
 
FAMILY        ICHNEUMONIDAE 
Ichneumon Wasps 
 
FAMILY        POMPILIDAE 
Spider Wasps 
 
FAMILY        SPHECIDAE 
Thread-waisted Wasps (Ammopila sp.) 
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LEPIDOPTERA  
 
FAMILY        LIBYTHEIDAE 
Snout Butterfly (Libytheana bachmanni) 
 
E.6 VASCULAR PLANTS 


 
ORDER ASPERAGALES 


 
FAMILY AGAVCEAE 
Soap Weed Yucca (Yucca angustifolia)  


 
ORDER OPUNTIALES  


 
FAMILY CACTACEAE 
Hedgehog Cactus (Echinocereus albispinus) 
Prickly Pear Cactus (Opuntia compressa) 
Walking Stick Cholla (Opuntia imbricate) 
 


 
ORDER COMMENLINALES  


 
FAMILY COMMELINACEAE 
Erect Dayflower* (Commelina erecta) 
  


 
ORDER PINALES  


 
FAMILY CUPRESSACEAE 
One-Seeded Juniper (Juniperous monosperma) 


 
ORDER PROTEALES 
 


FAMILY ELAEAGNACEAE 
Russian Olive (Elaeagnus angustifolia) 


 
ORDER  EQUISETALES 


 
FAMILY EQUISETACEAE 
Horsetail (Equisetum kansanum) 


 
ORDER MALPIGHIALES  


 
FAMILY EUPHORBIACEAE 
Green Poinsettia (Euphorbia dentate) 
Milkweed (Euphorbia glyptosperma) 
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Snow-On-The-Mountain (Euphorbia marginata) 


 
ORDER ZYGOPHYLLALES  


 
FAMILY ZYGOPHYLLACEAE 
Puncture Vine (Tribulua terrestris) 
 


 
ORDER LILIALES 


 
FAMILY LILIACEAE 
Sand Lily * (Mentzelia nuda) 
Wild Onion (Allium Canadense var. Drommond mobilense)  


 
 


ORDER ASTERALES 
 
FAMILY ASTERACEAE  – Sunflower 
Annual Aster (Aster subulatus) 
Arkansas Lazy Daisy  (Aphanostephus skirrhobasis) 
Bitterweed (Hymenoxys acaulis) 
Bitterweed (Hymenoxys odorata) 
Broom Snakeweed (Xanthocephalum sarothrae) 
Cockle Bur (Xanthium struimarium) 
Common Broomweed (Xanthocephalum dracunculoides) 
Common Sunflower (Helianthus annuus) 
Curly Gumweed (Grindelia squarrosa) 
Dotted Gayfeather (Liatris punctata) 
Dwarf Crownbeard (Verbesina nana) 
Easter Daisy (Townsendia exscapa) 
Engelmann’s Sunflower (Engelmannia pinnatifida) 
Featherleaf Spine Aster (Machaeranthera spinulosa) 
Fine Leaf Wooly-white (Hymenopappus filifolius) 
Fragrant Gaillardia (Gaillardia suavis) 
Goatsbeard (Trapopogon dubius) 
Green Mexican Hat (Ratibida tagetes) 
Green-thread (Theleslperma filifolium) 
Indian Blanket* (Gaillardia pulchella) 
Lyreleaf Green Eyes (Berlandiera lyrata) 
Handleleaf Coneflower (Echinacea angustefolia) 
Ironweed (Vernonia baldwinii) 
Missouri Goldenrod (Solidago missouriensis) 
Pineapple Weed (Grendelia aphanactis) 
Plains Blackfoot (Melampodium leucanthum) 
Plains Fleabane (Erigeron modestus) 
Plains Psilosterphe (Psilosterophe villosa) 
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Plains Zinnia (Zinnia grandiflora) 
Prickly Lettuce (Lactusa serriola) 
Rayless Greenthread (Thelseperma megapotamicim) 
Red Spike Mexican Hat (Ratibida columnaris) 
Sand Aster (Leucelene ericoides) 
Sand Sage (Artemisia filifolia) 
Silvery Golden Aster (Chrysopsis villosa) 
Skeleton Plant (Lygodesmia texana) 
Tansy Aster (Machaeronthera tanacetefolia) 
Texas Thistle (Cirsium texanum) 
Threadleaf Groundsel (Senecio douglasii) 
Western Rag Weed (Ambrosia psilostachya) 
White Sage (Artemisia ludoviciana) 
Wild Lettuce (Lactuca villosa) 
Willow Baccharis (Baccharis salicina) 
 


 
ORDER GENTIANALES 


 
FAMILY ASCLEPIADACEAE – Milkweed 
Antelope-Horns (Asclepias asperula) 
Broad-Leaf Milkweed (Asclepias latifolia) 
Engelmann’s Milkweed (Asclepias engelmannian) 
Plains Milkweed (Asclepias pumila) 
Showy Milkweed (Asclepia speciosa) 
 


 
ORDER LAMIALES 


 
FAMILY BORAGINACEAE – Borage 
Puccppm (Lithospermum incisum) 
 
FAMILY LAMIACEAE – Mint 
Beebalm (Monarda citriodora) 
Coast Germander (Teucrium cubense) 
Henbit* (Lamuim amplexicaule) 
 
 
FAMILY VERBENACEAE – Vervain 
Northern Frogfruit (Phyla lanceolata) 
Pink Verbain (Verbena pumila) 
Texas Frog Fruit (Phyla incise) 
 


ORDER PLANTAGINALES 
 
FAMILY PLANTAGINACEAE – Plantain 
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Plantain *(Plantago patagonica var.gnaphaliodes) 
 


ORDER SCROPHULARIALES 
 
FAMILY PEDALLACEAE   
Pale Devil’s Claw (Proboscidea louisianica) 
 
FAMILY SCROPHULARIACEAE – Figwort 
Downy Paintbrush (Castilleja sessiliflora) 
Redline Penstemon (Penstemon albidus) 


 
ORDER SOLANALES 


 
FAMILY CONVOLVULACEAE – Morning Glory 
Bush Morning Glory (Ipomoea leptophylla) 
Texas Bindweed (Convolvulus equitans) 
 
FAMILY HYDROPHYLLACEAE – Waterleaf 
Tiny Tunia (Nama hispidum) 
 
FAMILY POLEMONIACEAE – Phlox 
Blue Gilia (Gilia rigidula) 
 
FAMILY SOLANACEAE – Nightshade 
Buffaloburr (Solanum rostratum) 
Clammy Ground Cherry (Psysalis heterophylla) 
Green False Nightshade (Chamaesaracha coronopus) 
Ground Cherry (Physalis hispida) 
Purple Ground Cherry (Quincula lobata) 
Silver Leaf Nightshade (Solanum elaeagnifolium) 
 


 
ORDER CARYOPHYLLALES 


 
FAMILY AMARANTHACEAE – Amaranth 
Green Amaranth (Amaranthus retroflexus) 
 
FAMILY CARYOPHYLLACEAE – Pink 
Broom Whitlow-wort (Paronychia virgini) 
 
FAMILY CHENOPODIACEAE – Goosefoot 
Kochia (Kochia scoparia) 
Lamb’s Quarters (Chenopodium album) 
Russian Tumbleweed (Salsola kali) 
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FAMILY NYCTAGINACEAE (Four-o-clock) 
Ribbon Four-O’clock (Mirabilis linearis) 
 
FAMILY PORTULACACEAE – Purlane 
Springbeauty (Claytonia virginica) 
 
FAMILY POLYGONACEAE – Buckwheat 
Egg Leaf Eirogonium (Eriogonum ovalifolium) 
Curly Dock (Rumex cripus) 
Heart-sepal Wild Buckwheat (Eriogonum multiflorum) 
James Eriogonum (Eriogonum jamesii) 
Lady’s Thumb (Polygonum persicaria) 
White Milkwort (Polygala alba) 
 
FAMILY TAMARICACEAE 
Salt Cedar (Tamarix pentandra) 


 
ORDER CAPPARALES 


 
FAMILY BRASSICACEAE – Mustard 
Fendlers Bladderpod (Lesquerella fendleri) 
Flixweed (Descurainia Sophia) 
Tansy Mustard (Descurainia pinnata) 
White Bladderpod (Lesquerella ovalifolia)


 
ORDER MALVALES 


 
FAMILY MALVACEAE – Mallow 
Alkali Mallow (Sida hederacea) 
Caliche Globe-mallow (Sphaeralcea coccinea) 
Copper-mallow (Spaeralcea angustifolia) 
 


 
ORDER SALICALES 


 
FAMILY SALICACEAE – Willow 
Plains Cottonwood (Populus sargentii) 
Coyote Willow (Silax exigua) 


 
ORDER VIOLALES 


 
FAMILY CUCURBITACEAE – Gourd 
Buffalo Gourd (Cucurbita foetidissima) 
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ORDER URTICALES 


 
FAMILY ULMACEAE – Elm 
Common Hackberry (Celtis occidentalis) 
Chinese Elm (Ulmus pumila) 


 
ORDER RANUNCULALES 


 
FAMILY RANUNCULACEAE – Buttercup 
Prairie Larksper (Delphinium virescens) 


 
ORDER EUPHORBIALES 


 
FAMILY EUPHORBIACEAE – Spurge 
Green Poinsettia (Euphorbia dentate) 
Milkweed (Euphorbia glyptosperma) 
Snow-on-the-Mountain (Euphorbia marginata) 


 
ORDER FABALES 


 
FAMILY FABACEAE – Legume 
American Licorise (Glycyrrhiza lepidota) 
Bearded Dalea (Dalea pogonathera) 
Feathered Dalea (Dalea frutescens) 
Fendlers Penstemons (Penstemon fendleri) 
Golden Dalia (Dalea aurea) 
Ground Plum (Astragalus crassicarpus) 
Honey Mesquite* (Prosopis grandulosa) 
Indian Rush Pea (Hoffmanseggia glauca) 
James Rush Pea (Caesalpinia jamesii) 
Locoweed (Oxytropis lambertii var. articulate) 
Milk Vetch (Astragalus racemosus) 
Missouri Locoweed (Astragalus missouriensis) 
Purple Clover* (Trifolium pretense) 
Purple Prairie Clover (Petalostemum purpureum) 
Scurfy Pea (Psoralea tenuiflora) 
Sensitive Briar (Schrankia uncinata) 
Texas Bluebonnet (Lupinus texensis) 
Texas Prairia Acacia (Acacia angustissima) 
White Locoweed (Sophora nuttalliana) 
White Prairie Clover (Dalea candida) 
White Sweet Clover (Melilotus albus) 
Wooly Locoweed (Astragalus mollissimus) 
Yellow Sweet Clover* (Melilotus officinalis) 
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ORDER  MYRTALES 


 
FAMILY ONAGRACEAE – Evening Primrose 
Fluttermills (Oenothera missouriensis) 
Lizard-tail Gaura (Gaura parviflora) 
Prairie Evening Primrose* (Oenothera albicaulis) 
Scarlet Gaura (Gaura coccinea) 
Yellow Evening Primrose (Calylophus serrulatus) 
 


 
ORDER RHAMNALES 


 
FAMILY VITACEAE – Grape 
Panhandle Grape (Vitis acerifolia) 


 
ORDER SAPINDALES 


 
FAMILY ANACARDIACEAE – Cashew 
Desert Sumac* (Rhus microphylla) 
Skunkbush (Rhus aromatic) 
 


 
 


ORDER  ZYGOPHYLLALES 
 


FAMILY KRAMERIACEAE 
Sandbur (Krameria lanceolata) 


 
 


ORDER  MALPIGHIALES 
 


FAMILY LINACEAE 
Blue Flax (Linum pratense) 
Stiff-Stem Flax (Linum rigidum var. Berlandieri) 
Yellow Prairie Flax (Linum sulcatum) 


 
 


ORDER  CORNALES 
 


FAMILY LOASACEAE 
Praire Stickleaf (Mentzelia reverchonii) 
 


ORDER  POALES 
 


FAMILY POACEAE 
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Alkali Sacaton (Sporobolus airoides) 
Big Bluestem (Andropogon gerardi) 
Blue 3-awn (Aristida glauca) 
Blue Grama (Bouteloua gracilis) 
Buffalo Grass (Buchloe dactyloides) 
Burrograss (Scleropogon brevifolius) 
Canada Wildrye (Elymus Canadensis) 
Eastern Gama Grass* (Tripsacum dactyloides) 
Fluff Grass (Erioneuron pulchellum) 
Gummy Lovegrass* (Eragrostis curtipedicellata) 
Hairy Erioneuron (Erioneuron pilosum) 
Hairy Grama  (Bouteloua hirsute) 
Halls Panicum (Panicum hallii) 
Japanese Brome* (Bromus japonecus) 
Johnson Grass* (Sorghum halepense) 
Knotroot Bristlegrass* (Setaria geniculata) 
Little Bluestem (Schizachyrium scoparium) 
Longleaf Squirreltail (Elymus longifolius) 
New Mexico Feathergrass (Stipa neomexicana) 
Plains Bristlegrass (Setaria leucopila) 
Plains Foxtail (Setaria macrostachya) 
Purple Lovegrass* (Eragrostis spectabilis) 
Red 3-awn (Aristida longiseta) 
Rescue Grass (Bromus unioloides) 
Sand Dropseed (Sporobolus cryptandrus) 
Showy Chloris (Chloris virgata) 
Sideoats Grama (Bouteloua curtipendula) 
Silver Bluestem (Bothreochola saccharoides) 
Switch Grass (Panicum virgatum) 
Tumble Grass* (Schedonnardus paniculatus) 
Vine mesquite (Panicum obtusum) 
Western Wheatgrass (Agropyron smithii) 
Windmill Tumblegrass (Chloris verticillata) 
Yellow Indian Grass (Sorghastrum nutans) 
 


 
 
 


ORDER  UMBELLALES 
 


FAMILY UMBELLIFERAE 
American Wild Carrot (Daucus pusillus) 
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Appendix F. Wilderness Review  


Buffalo Lake NWR Comprehensive Conservation Plan and Environmental Assessment F-1 


 


1.0	 Introduction	
Wilderness Reviews (Reviews) are a required element of Comprehensive Conservation Plans 
(CCPs), and each refuge must follow the review process outlined in 602 FW 1-3 and 610 FW 
1-4. The process includes interagency and tribal coordination, public involvement, and 
National Environmental Policy Act (NEPA) compliance (610 FW 4.4 A). The purpose of the 
review is to identify lands and waters that merit inclusion in the National Wilderness 
Preservation System and recommend suitable lands for congressional designation (610 FW 4.4 
A). 


There are three phases to the review process: (1) inventory; (2) study; and (3) recommendation. 
During the inventory phase, we identify lands and waters that meet the minimum criteria for 
Wilderness designation (610 FW 4.4 B). Lands and waters that meet the minimum criteria for 
designation are called Wilderness Study Areas (WSAs). In the study phase, we assess a range 
of management alternatives to determine if a WSA is suitable for Wilderness designation and 
corresponding management or if management under an alternate set of goals and objectives is 
more appropriate (610 FW 4.12 A). The findings of the study phase determine whether we will 
recommend a WSA for designation in the final Plan. If we determine that the Refuge contains 
lands and/or waters that are suitable for Wilderness designation, we report the recommendation 
from the Director through the Secretary and the President to Congress in a subsequent 
Wilderness Study Report (610 FW 4.4). 


The following team was assembled to perform the Buffalo Lake NWR Wilderness Review. 


Table 1. Wilderness Review Team 
Team Member Title/Affiliation Email 


Lynn Nymeyer Refuge Manager 


Melanie Hartman Refuge Wildlife Biologist 


Jeffrey Missal Natural Resource Planner 


 


Lynn_Nyemeyer@fws.gov 


Melanie_hartman@fws.gov 


jeffrey_missal@fws.gov  


2.0	 Wilderness	Inventory	
Section 2 (c) of the Wilderness Act states that Wilderness is an area that is “untrammeled by 
man, where man himself is a visitor who does not remain.” The act identifies the minimum 
criteria that an area must meet to be eligible for Wilderness. Service policy states that we use 
the act’s minimum criteria to identify potential Wilderness areas. These criteria include size, 
apparent naturalness, and outstanding opportunities for solitude or primitive recreation. 
Supplemental values are evaluated and documented but are not required for a WSA. The 
Buffalo Lake  NWR Wilderness Review Team met on January 12, 2011, to perform the 
inventory phase of the review.  
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2.1		 Identification	of	Lands	that	Meet	the	Size	Criteria	
First, the team reviewed the refuge for any lands that meet the size criteria outlined by 610 
FW 4.8 and described as follows: 


 An area with more than 5,000 contiguous acres. State and private lands are not 
included in making this acreage determination. 


 A roadless island of any size. A roadless island is defined as an area surrounded by 
permanent waters or that is markedly distinguished from the surrounding lands by 
topographical or ecological features (610 FW 1.5 Z). 


 An area of less than 5,000 contiguous acres that is of sufficient size as to make 
practicable its preservation and use in an unimpaired condition, and of a size suitable 
for wilderness management. 


 An area of less than 5,000 contiguous Federal acres that is contiguous with a 
designated wilderness, recommended wilderness, or area under wilderness review by 
another Federal wilderness managing agency such as the U.S. Forest Service, 
National Park Service, or Bureau of Land Management.  


After reviewing refuge maps and filling in the Minimum Criteria Inventory, the team found 
that no areas meet the size criteria as to make practicable its preservation and use in an 
unimpaired condition, and of size suitable for wilderness management.  The refuge maintains 
its road and trails and all public use infrastructure as well as areas identified for specific 
management purposes such as treatment areas for non native flora species and prescribed 
burning areas, livestock grazing and associated infrastructure etc.  There are no roadless 
areas or islands of any sufficient size as to make feasible its preservation for wilderness 
management.  


2.2	 Evaluation	of	the	Naturalness	Criteria	
Section 2 (c) of the Wilderness Act defines Wilderness as an area that “…generally appears 
to have been affected primarily by the forces of nature with the imprint of man’s work 
substantially unnoticeable.” In addition to the size criteria, Service policy states that an 
inventory unit must meet the naturalness criteria to qualify as a WSA. Although the area 
must appear natural to the average visitor, policy does not require that the land is in a pristine 
historic state (610 FW 4.9 A).  


During the inventory phase, the team evaluated each inventory unit for the naturalness 
criteria and determined that based on numerous roads, trails and fences cross the refuge at 
regular intervals and habitat management activities such as prescribed fire and grazing 
management are present throughout the refuge.  As a result, no areas are able to be defined as 
regions that have not been impacted by human activities.  Because Buffalo Lake NWR does 
not contain any inventory units that meet the naturalness criteria, the planning team 
concluded that no areas would be suitable to initiate a Wilderness Study Area. 
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2.3	 Evaluation	of	Outstanding	Opportunities	for	Solitude	or		
Primitive	and	Unconfined	Recreation	


In addition to meeting the size and naturalness criteria, an inventory unit must provide 
outstanding opportunities for solitude or primitive recreation to qualify as a WSA. The 
Wilderness Act does not define what was intended by solitude or a primitive and unconfined 
type of recreation. The Service, however, defines solitude as “a state of mind, a mental 
freedom that emerges from settings where visitors experience nature essentially free of the 
reminds of society, its inventions, and conventions; privacy and isolation are important 
components, but solitude is enhanced by the absence of distractions, such as large groups, 
mechanization, unnatural noise and light, unnecessary managerial presence (such as signs), 
and other modern artifacts (610 FW 1.5 AA).” The Service defines primitive and unconfined 
recreation as “activities that provide dispersed, undeveloped recreation and do not generally 
require permanent facilities (610 FW 1.5 R).” According to 610 FW 4.10, an area does not 
need to have outstanding opportunities for both solitude and primitive recreation nor does the 
area need to have outstanding opportunities on every acre.  


During the inventory process, the Wilderness Review Team found that none of the units 
within the refuge qualified for opportunities for solitude or primitive and unconfined 
recreation.  


3.0	 Wilderness	Inventory	Summary	
After completing the inventory phase of the Wilderness Review, the team did not find any 
lands that meet the minimum criteria for a Wilderness Study Area based primarily on the 
variety of ongoing management and associated infrastructure throughout the refuge. 
Therefore, the team does not recommend that the Wilderness Study portion of the review be 
performed. This concludes the Wilderness Review process at this time. The process will be 
replicated in accordance with policy at the time of the next Plan revision. 
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United States Department of the Interior 
FISH AND WILDLIFE  SERVICE 


Ecological  Services 
2005 NE Green Oaks Blvd., Suite 140 


Arlington,  Texas 76006 


November 27, 2012 


Memorandum 


To:  Refuge Manager, Buffalo Lake NWR, Umbarger, TX 


From:  Field Supervisor, FWS, Ecological Services, Arlington, TX 


Subject:  Comprehensive Conservation Plan for Buffalo Lake NWR 


Enclosed is an Intra-Service Section 7 Biological Evaluation Form for the Comprehensive 
Conservation Plan for Buffalo Lake NWR.  Upon review of the information provided, we concur 
with your determination that actions proposed within the Comprehensive Conservation Plan "may 
affect, but are not likely to adversely affect" federally listed species occurring at Buffalo Lake 
NWR and I have included my concurrence signature. 


If you need any additional information or have questions, please contact Mr. Sean Edwards of 
this office. 
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INTRA-SERVICE SECTION 7 BIOLOGICAL EVALUATION FORM 
 
 


Originating Person: 
Lynn Nymeyer 
Telephone  Number: 
806-499-3382   
Date: 


11-30-2012 
 
 
I. Region: Southwest 


 
 
II.  Service Activity (Program): 


Refuges: Buffalo Lake National Wildlife Refuge (BLNWR) 
 
 
III.  Pertinent Species and Habitat: 


 
 


A.  Listed species and/or their critical habitat within the action area: 
 
 


Whooping Crane (Grus americana) 
 
 


Interior Least Tern (Sterna antillarum athalassos) 


Black-footed Ferret (Mustela nigripes) 


Gray Wolf (Canis lupes) 
 
 


Black Bear (Ursus americanus) 
 
 


B.  Proposed species and/or proposed critical habitat within the action area: 
None 


 
 


C.  Candidate species within the action area: 
None 


 
 


IV.  Geographic area or station name and action: 
The proposed action is to implement a Comprehensive Conservation Plan for Buffalo 
Lake NWR, Randall County. 
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V.  Location: Buffalo Lake NWR 
 


 
A.      Ecoregion Number and Name: 


High Plains Ecoregion, Shortgrass Prairie Ecoregion 
 
 


B.        County and State: 
Randall County, Texas (Buffalo Lake NWR) 


 
 


C.       Section, township, and range (or latitude and longitude): 
35° 53'11'' N 102°07'11" W 


 
 


D.       Distance (miles) and direction to nearest town: 
The refuge is located approximately 30 miles southwest of Amarillo, Texas, in 
Umbarger, Texas, on U.S. 60 between Hereford and Canyon, Texas. 


 
 


E.        Species/habitat occurrence: See Figure 3.4 in the Plan 
Whooping Crane and Interior Least Turn locations on the Refuge tend to vary on 
a daily and seasonal basis. Black Footed Ferret's have been extirpated from the 
state of Texas but historical habitat locations are throughout the shortgrass prairie 
particularly those locations in which prairie dogs are found.  Gray wolves have 
been extirpated from the state and black bear is listed through similarity of 
appearance. 


  
 


VI.  Description of proposed action (attach additional pages as needed): 
The proposed action is to implement the Comprehensive Conservation Plan for Buffalo 
Lake NWR over the next 15 years. The plan is divided into a series of goals, objectives, 
and strategies that will be implemented throughout the 15-year term of this Plan. 


 
Specific goals associated with the CCP are: 


 
 


•  Manage and enhance the natural diversity, abundance, and ecological functions of 
Buffalo Lake NWR's habitats in support of national and regional plans with special 
emphasis on restoration and conservation of shortgrass prairie habitats. 


•  In support of national and regional plans, promote management actions that will 
maintain healthy and viable native wildlife and fish population's representative of the 
High Plains Ecoregion, with special emphasis on waterfowl, other migratory birds, 
and threatened and endangered species. 
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•  Provide the public with opportunities for quality wildlife-dependent recreation, 


environmental education and interpretation  that leads visitors to a greater 
understanding and enjoyment of fish, wildlife and their habitats on Buffalo Lake 
NWR and throughout the National Wildlife Refuge System. 


• Develop and maintain both administrative and public use facilities which reduces 
human impacts on the natural environment in support the Refuge purposes, goals and 
objectives. 


 
 


VII.  Determination of effects: 
 


A. Explanation of effects of the action on species and critical habitats in items III:A, B, and 
C: 


 
 


Whooping Crane (Grus americana) 
The historic wintering grounds in the southwest included the Gulf Coast of Texas, interior 
west Texas, and the highlands of northern Mexico.  Whooping cranes are a common 
winter resident in Aransas and Matagorda Counties where the largest wild population of 
this endangered species seems to be slowly increasing.  Otherwise, whooping cranes are 
very rare in Texas other than during migration where they utilize a narrow corridor north 
of their primary wintering areas.  A few rare sightings have been reported at Buffalo Lake 
NWR, but no documentation exists of this species on the refuge. When reported at Buffalo 
Lake NWR they inhabit the Western Great Plains depressional wetland system.  No critical 
habitat for this species exists on the refuge. 


 
 


Because of the rarity of this species on the refuge as well as the lack of critical habitat 
being present on the refuge, there are no anticipated impacts to this species as a result of 
the proposed management actions listed in this CCP. 


 
Interior Least Tern (Sterna antillarun athalassos) 
The interior least tern is considered very rare in the western third of northern Texas.  It is a 
casual to rare migrant in the western third of Texas, and a rare local summer resident in the 
eastern Panhandle and along the Red River.  Generally, the habitat on the refuge is not 
available for them unless the water levels of the lake are low and would likely be found in 
the western Great Plains depressional wetland system.  There has only been one documented 
record of the interior least tern on the refuge.  No critical habitat for this species exists on the 
refuge. 
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Because of the rarity of this species on the refuge as well as the lack of critical habitat 
being present on the refuge, there are no anticipated impacts to this species as a result 
of the proposed management actions listed in this CCP. 


 
 


Black-footed Ferret (Mustela nigripes) 
Central mixed grass prairie would be suitable for Black-footed ferrets on the Refuge. 
Wild populations exist in Wyoming, South Dakota, and Montana.  With the existence of 
a healthy and expanding prairie dog colony complex on the refuge, it is possible that 
ferrets could be supported in the area depending on future recovery efforts and 
priorities.  The black-footed ferret was last observed in Texas (Bailey County) in the 
1960's (TPWD, 2000).  Additionally, no critical habitat for this species exists on the 
refuge. 


 
 


Because of the rarity of this species on the refuge as well as the lack of critical habitat 
being present on the refuge, there are no anticipated impacts to this species as a result 
of the proposed management actions listed in this CCP. 


 
 


Gray wolf (Canis lupus) 
Gray wolves are considered extirpated form the state and the proposed project will not 
affect this species. 


 
 


Black Bear (Ursus americanus) 
Black bears are listed through similarity of appearance and implementing the CCP will 
not affect this species. 


 
 


Habitat and Wildlife Management 
Restoration and maintenance of prairie habitat using management tools such as 
prescribed fire, exotic species management, planting, and harvesting native prairie seed 
and all other actions identified in the CCP will not have any negative impacts on any 
of the listed species in and around the refuge boundaries. 


 
Public Use 
The proposed increase in public use opportunities, such as new trails, and photo blinds 
promoting wildlife observation  and wildlife photography,  as well as additional 
programs to increase environmental  education and interpretation, will not have any 
negative impacts on any listed species. Increased opportunities in all public use 
programs will be designed to avoid any potential impacts to any listed species. 


 
Facilities/Infrastructure 
The proposed increase in infrastructure, such as new trails, new signs and exhibits, as 
well as livestock grazing infrastructure will not have any negative impacts on any 
listed species. Additional opportunities in facilities and infrastructure will be designed 
to avoid any potential impacts to any listed species. 
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Overall, no significant adverse impacts to federally listed threatened and endangered 
species are expected to occur due to the management direction proposed in the 
Comprehensive Conservation Plan. 


 
 


B. Explanation of actions to be implemented to reduce adverse effects: 
The refuge will prohibit or restrict activities in areas where listed species occur or have 
the potential to occur as a specific mitigation measure protecting all listed species in and· 
around refuge boundaries. 


 
VIII.    Effect determination and response requested:  [* = optional] 


A. Listed species/designated critical habitat: 


Determination Response requested 
 
 


no effect to species/critical  habitat(species/unit:  
Whooping Crane (Grus americana), Interior Least Tern (Sterna antillarum athalassos), Black-
footed ferret (Mustela nigripes), gray wolf (Canis lupus)and black bear 
(Ursus americanus) 


 
 
 
 
 X *Concurrence 


may affect, but is not likely to adversely  
 


affect species/critical  habitat  
(species/unit: n/a)          Concurrence 


 
may affect, and is likely to adversely 


affect species/critical habitat 
(species/unit: n/a)      ___Formal Consultation 
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B. Proposed species/proposed critical habitat: 
 
 


Determination  Response requested 
 


 no effect on proposed species/proposed critical habitat  
(species/unit: n/a)   *Concurrence 


 
 
 


is not likely to jeopardize proposed species/ ____Concurrence 
adversely modify proposed critical habitat 
(species/unit: n/a) 


 
is likely to jeopardize proposed species/ ____Conference 


adversely modify proposed critical habitat 
(species/unit:  n/a) 


 


 
C. Candidate species: 


Determination Response requested 


no effect 
(species: none)  ____*Concurrence 


 
 


is not likely to jeopardize candidate species/  ____Concurrence 
(species:  none)  


  is likely to jeopardize candidate species  
(species:  none)   Conference 


 


 
 


        11-27-2012 
Signature  Date 
Refuge Manager, Buffalo Lake NWR 


 
 


IX.  Reviewing ESO Evaluation: 
  
 


A. Concurrence______    Non-concurrence_______
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B.  Formal consultation required   _ 


C.  Conference required   _ 


D.  Informal conference required   _ 
 
 
F.   Remarks (attach additional pages as needed):   


 
 
11-27-2012 


 
 


Date     Signature 
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KVII-TV


Stiner, Lindsey Pronews at 5:30 PM Sunday -


KVII-TV


Stiner, Lindsey Pronews at 10 PM Saturday -


KVII-TV


Stiner, Lindsey Pronews at 10 PM Sunday -


KVII-TV


Stow, Skip KXSS-FM


Tanner, Morgan KXGL-FM


Tanner, Morgan Jamey and Morgan - KXGL-FM


Tanner, Steve KRGN-FM (Family Life Radio)


Taylor, Quincy Vega Enterprise


Tinsley, Ben Pampa News


Turk, Dana American Quarter Horse Journal,


The


Vaughn, Craig KARX-FM


Vaughn, Craig KPUR-FM


Vaughn, Craig KQIZ-FM


Vaughn, Craig KPUR-AM


Venhaus, Shawn KFDA-TV


Wait, Darrell KDDD-FM


Wait, Darryl KDDD-AM


Watson, Rose Tri-State Ag News


Watson, Rose Moore County News-Press







Welch, Kayla KVII-TV


Welch, Kayla Midday - KVII-TV


Welch, Kayla Pronews at 5 PM - KVII-TV


Welch, Kevin Amarillo Globe-News


Williams, Neoma Pulse, The


Wink, Shaun Panhandle Herald


Wink, Shaun White Deer News


Winkler, Bri KAMR-TV


Winkler, Bri Today in Amarillo - KAMR-TV


Wright, Heather KATP-FM (Blake FM)


Wright, Michael Moore County News-Press


Zerby, Drew Amarillo Magazine


Zuniga, Bert KTNZ-AM


Media Outlet


Accent West


Amarillo Globe-News


Amarillo Independent, The


American Quarter Horse Journal,


The


Canyon News


Claude News


Entrenched Internet Program


KACV-FM


KACV-TV


KAMR-TV


KAMT-TV


KARX-FM


KASV-FM


KATP-FM (Blake FM)


KBZD-FM


KCIT-TV


KCPN-TV


KDJW-AM


KEYU-TV


KFDA-TV


KGNC-AM


KGNC-FM


KGRW-FM


KIXZ-AM


KJRT-FM


KMXJ-FM (Mix 94.1)


KPDR-FM







KPRF-FM


KPUR-AM


KPUR-FM


KQFX-FM


KQIZ-FM


KRGN-FM (Family Life Radio)


KTNZ-AM


KVIH-TV


KVII-TV


KWTS-FM


KXGL-FM


KXSS-FM


KZIP-AM


KZRK-AM


KZRK-FM


La Voz Hispana


Panhandle Herald


Ranger


West Texas Catholic
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J. Service Response to Public Comment 


This appendix summarizes the comments that were received on the Draft Comprehensive 


Conservation Plan and Environmental Assessment (CCP/EA) for Buffalo Lake National 


Wildlife Refuge. The Draft CCP/ EA was released for public review and comment from 


October 24, 2012 to November 23, 2012 through the federal register notice.  Post cards were 


also sent to each member of the refuge mailing list, as well as a press release that went out to 


print and broadcast journalists within a 60 mile radius of Amarillo, TX (Appendix I) 


requesting comments through November 30, 2012. Since the press release and the postcards 


identified the comment period ending November 30, 2012 all comments were accepted to 


that date to be incorporated into the Final CCP.  The public was notified of the release of the 


Draft CCP and EA with a Notice of Availability in the Federal Register on October 24, 


2012, (Volume 77, Number 206, pp. 65011-65015).     


A CD-rom version of the document was sent to approximately 75 individuals, organizations, 


elected officials, and local, state, and federal agencies; and an electronic copy was made 


available on the Service’s website. An open house was held during the comment period 


(November 7, 2012) at the Refuge headquarters, providing the public with an opportunity to 


discuss the plan with Service staff. Despite advertisement efforts, nobody attended the open 


house public meeting. The Service received two comment letters, and over 30 emails. 


Summaries of the comments received in each letter and the Service’s responses follow.  


The following comment was received from Kenneth Scivally, Stephen Reid Scivally, CSW 


Cattle Co., LLC, SRS Cattle Co., LLC, and Happy West Cattle Co., LLC.  


 


Kenneth Eugene Scivally, Stephen Reid Scivally, CSW Cattle Co., LLC, SRS Cattle Co., 


LLC, and Happy West Cattle Co., LLC own lands in Southwest Randall County and 


Southeast Deaf Smith County either adjoining or in close proximity to Buffalo Lake NWR in 


a East, South, and West direction. The method of operation and possible expansion of 


Buffalo Lake NWR has and will have significant impact on the use of the resources on our 


private lands. We would ask that you give due consideration to the following comments: 


 


Climate Change: 


To achieve the goal set by the USFWS to achieve carbon neutrality by 2020 the USFWS 


should give consideration to the wind resources in SW Randall County and SE Deaf Smith 


County. The mitigation of our carbon footprint from development of these wind resources 


which are some of the highest in North America and are rapidly gaining accessibility to 


transmission would be exponentially higher than any mitigation derived from the operation 


of Buffalo Lake NWR. We would urge the Buffalo Lake NWR to cooperate with the 


development of the area wind resources and for wind developers to adjust their projects to 


have a minimal impact on the current operation of Buffalo Lake NWR. It is possible that a 


partnership between the two could result in Buffalo Lake NWR being credited with some of 


the carbon mitigation from the wind energy production or perhaps other incentives to 


improve the Buffalo Lake NWR. There should be some areas of partnership since climate 


change is listed as a strategic challenge by the USFWS. 
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Response: Buffalo Lake NWR, has been cooperating with wind companies that would like to 


develop wind energy within the area.  Refuge and regional staff have attended several 


meetings with wind developers in an attempt to minimize impacts of the operation on refuge 


resources as well the entire Texas Panhandle ecosystem.  The Refuge views this development 


as a potential partnership opportunity and has initiated acoustic monitoring with current wind 


energy developers.  The Refuge will continue to collaborate with wind energy developers in 


an attempt to track and anticipate potential changes in habitat fragmentation and wildlife 


behavior. 


Habitat Fragmentation: 


The Scivally Family owns and operates approximately 28,000 acres in SW Randall County 


and SE Deaf Smith County, some of which adjoins Buffalo Lake NWR. With the exception 


of controlling the prairie dog population and their infestation of the private lands in the area, 


we consider the Buffalo Lake NWR and its management to be good neighbors. However, we 


would oppose any expansion of the Buffalo Lake NWR footprint in the area, either by land 


acquisition or conservation efforts, with the possible exception of some type of cooperation 


in conjunction with wind energy production. We are aware that there has been movement to 


develop a large block of land in SW Randall County to possibly attempt to introduce ferrets 


to the area. We would vigorously oppose any artificial introduction of any endangered or 


potentially endangered species on current lands of Buffalo Lake NWR or on any new lands 


acquired either through acquisition or easements. 


 


Response: The Proposed Action includes the development of a Land Protection Plan (LPP) 


that would incorporate an additional 20,000 acres to increase conservation efforts, conserving 


additional acreage and minimizing encroachment surrounding the refuge.  Chapter 4 under 


Habitat Goal 4.1, Objective 5, describes an updated LPP and associated NEPA (including 


public comment periods) within 5 years of the signing of the CCP.  A LPP is also identified 


in Chapter 5 of the CCP as a Step Down Management Plan providing the Service the 


opportunity to acquire surrounding properties from willing sellers that promote strategic 


habitat conservation.  


The CCP does not propose the reintroduction of any endangered species. 


Wind Energy Research: 


We support any effort by Buffalo Lake NWR that works toward the coexistence of wind 


energy production and the mission of the USFWS, one of which is to reduce carbon 


emissions. 


 


Response:Please see response under Climate Change above. 
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Prairie Management and Restoration: 


We support Alternative A using grazing and prescribed farming. We suggest from our 


experiences, that grazing the Refuge from October 15 to January 15 and deferring for the 


balance of the year is the best alternative for resurrecting the native pastures. 


 


Response: The Refuge appreciates your suggestion based on your experience. Grazing 


activities are designed to encourage optimal habitat conditions to promote wildlife diversity. 


The Refuge currently utilizes a grazing program from May to October with a rest/rotation 


system during the summer growing season to promote habitat conditions for wildlife 


dependent on short grass prairies.   


Invasive Flora Species: 


We would support an aggressive effort to remove any invasive flora species by using all the 


methods in Alternative B. 


 


Response: Thank you for your support of Alternative B. 


 


Moist Soil Management: 


We support Alternative A, maintaining the current 40-acre Moist Soil Unit. Unfortunately, 


the Lake, as noted throughout the CCP, is an entirely different resource than when it was 


made a Federal Wildlife Refuge. It should be operated at minimal cost as it exists in its 


current state, and this does not include drilling more groundwater wells to pump water to 


create artificial wetlands. 


 


Response: Thank you for your support of Alternative A but the Service has selected 


Alternative B as the preferred alternative which includes the addition of three 40 acre moist 


soil units.  Moist soil units are a management tool designed to provide habitat for wetland 


dependent species. Currently, only 1.4 percent of the refuge consists of wetlands.  Each moist 


soil unit will be managed to promote naturally occurring aquatic food plants such as curly 


dock, pine smartweed, bulrush and barnyard grass specifically targeting calorie requirements 


of migrating waterfowl. This supports the refuge purpose as well as contributes to the 


objectives of the central flyway management program by providing quality habitat to 


maintain the health and condition of the birds migrating through and wintering on the refuge.   


 


Lakebed Management: 


We support the return of as much of the Buffalo Lake NWR to native grasses to the extent 


possible. If the Lake Bed cannot be returned to natural vegetation, then continued farming 


may be the only option. 


 


Response: The Refuge appreciates your support to return the lakebed back to natural 


vegetation which is consistent with the selected alternative. 
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Water Quality: 


We support Alternative A, continuation of current practices. The resources of Buffalo Lake 


NWR should be accepted as they currently exist. It is hard to believe that there is a cost 


efficient way to improve groundwater quality or surface water quality. 


 


Response: Thank you for your support of Alternative A but the Service has selected 


Alternative B as the preferred alternative which will continue to use the best available 


science to minimize coli forms from surface and groundwater throughout the Refuge. 


 


Native Fauna: 


We support alternative A, maintaining current level of wildlife with the exception of prairie 


dogs. It is our understanding that the current infestation of prairie dogs in SW Randall 


County and SE Deaf Smith originated from the introduction of a prairie dog colony at 


Buffalo Lake NWR. We would strongly support elimination of prairie dogs at Buffalo NWR, 


however if this is not possible we would ask that they be contained to a designated area and 


any infestation on other parts of the Refuge be eliminated. We would also request that the 


designated prairie dog area be enclosed by a fence sufficient to contain the prairie dogs. The 


USFWS is accommodating landowners in other locations and projects with elaborate prairie 


dog fences and they should do the same for the private landowners in SW Randall 


County and SE Deaf Smith. We would also remind the USFWS that prairie dogs are declared 


"A Public Nuisance" under Texas State Law. We would also ask that if the USFWS 


continues to raise prairie dogs and cannot contain them to a designated area, that they 


compensate the private landowners in the area for the cost of prairie dog infestation 


management.  


 


Response: The preferred alternative is to maintain current numbers of prairie dogs 


throughout the refuge.  The CCP is not proposing to increase numbers of prairie dogs or 


eliminating them from the Refuge.  The Service recognizes the value of prairie dogs in 


grassland ecosystems and appreciates their value of attracting a variety of other species and 


their role in contributing to diversity in grassland habitats.   


Invasive Fauna: 


We support the Refuge Management in its effort to keep the Refuge free of any feral hog 


population. We also suggest that the coyote population be kept under control. The coyotes 


can be a problem during calving season. 


 


Response: The refuge appreciates your support for feral hog control.  Coyote control is not 


considered in this CCP.  


Hunting: 


We do not think the Refuge is isolated enough to allow rifle hunting, however we do not see 


any problem with black powder or bow hunting. 


 


Response: Alternative B includes a proposal to introduce hunting to the Refuge to control 


invasive fauna as well as to control the population numbers of native fauna.  Any future hunt 


proposals will include a separate NEPA analysis including a separate public comment period.  
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Fishing: 


We support Alternative A, no fishing because that resource does not exist. 


 


Response: Thank you for your support of Alternative A but the Service has selected 


Alternative B as the preferred alternative which includes constructing a 6+/- acre public 


fishing pond. 


 


Wildlife Observation: 


We support Alternative A 


 


Response: Thank you for your support of Alternative A but the Service has selected 


Alternative B as the preferred alternative which includes installation of additional blinds. 


 


Environmental Education: 


We support Alternative A 


 


Response: Thank you for your support of Alternative A but the Service has selected 


Alternative B as the preferred alternative which includes an increase of education days as 


well as to develop and construct additional interpretive panels and expanding the auto tour 


route.  


 


Camping: 


We support Alternative A 


 


Response: Thank you for your support of Alternative A which is consistent with the 


preferred alternative. 


 


Facilities: 


We support Alternative A 


 


Response: Thank you for your support of Alternative A but the Service has selected 


Alternative B as the preferred alternative which is to promote additional amenities in both 


administrative and public use facilities. 


 


Public Use Facilities: 


We support Alternative A 


 


Response: Thank you for your support of Alternative A but the Service has selected 


Alternative B as the preferred alternative which is to expand construction and maintenance of 


two additional hiking trails and improve the campground toilet facilities. 


 


Quality and Safety of Refuge Roadways: 


We support Alternative A 
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Response: Thank you for your support of Alternative A but the Service has selected 


Alternative B as the preferred alternative which includes the rehabilitation of the entrance 


road and improving the remaining refuge roads. 


 


SUMMARY 


We support the continued operation of Buffalo Lake NWR with the specific suggestions and 


concerns as listed above. We do not support any increased footprint or use of increased 


amounts of federal funds to mitigate the Buffalo Lake NWR because it is not the resource 


that it was when the Buffalo Lake NWR was established. If the Resources of the Refuge 


were the same in 1959 as it exists today, it is doubtful it would have been established as a 


National Wildlife Refuge. If sufficient Federal Funds are not available to continue to operate 


the Buffalo Lake NWR, then we would support returning the 7667 acres to the Forest Service 


to be operated as a National Grassland and giving the proper federal entity an easement 


to operate the flood control dam. 


 


Response: The Refuge appreciates your summary. 


 


Several email comments regarding possible hunting on the Refuge were received. Those 


comments and associated response follow.  


 


1. I'm writing to encourage the addition of hunting on the Buffalo Lake National Wildlife 


Refuge. The plan I have read seems to make it feasible to add hunting to the mix of 


conservation methods.  


 


On a personal note, I would probably utilize the refuge if waterfowl hunting were added.  


Thank you. 


 


2. Please open Buffalo Lake to hunting.  This public hunting resource is badly needed in the 


Texas High Plains.  


 


 


3. As a citizen of Texas, I believe in the importance of proper land and wildlife 


management. Hunting these lands needs to become a part of that management. 


 


4. Dear Mr. Lujan: I grew up in Dimmitt, close to Buffalo Lake and it is one of the most 


sacred places of my childhood I can remember. I am now 65 years old and cannot 


imagine hunters on that lake!  What in the world does WILDLIFE REFUGE mean to 


you?  Will it be changed to WILDLIFE SLAUGHTER?  Please do not open that lake up 


to hunters... I live in Capitan, New Mexico area now and that is all you see is hunters, 


hunters, hunters, etc...... Should include most of them are Texans.... LOL! 


  


Thank you for at least reading this transmittal... 


 


5. I moved from my home state of Colorado to Amarillo Tx in 1981. Hunting was a big part 


of my life back home & I tried to continue that tradition here in Texas. Within three years 
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however hunting was basically over for me due to lack of public hunting opportunity. 


Since Buffalo Lake was drained (well before I moved here) the area has been for all 


intents and purposes an unused resource. I fully support opening the Buffalo lake area to 


public hunting  


 


6. IF THE BIRDS ARE TO BE TRULY "PROTECTED" THEN YOU NEED TO BAN 


FROM THIS SITE THE GUNW ACKO BIRD MURDERERS WHO WANT TO COME 


IN TO KILL AND MURDER BIRDS AND OTHER SPECIES. THEY SHOULD BE 


BANNED FROM THIS SITE OWNED BY NATIONAL TAXPAYER/CITIZENS. IT 


ALSO APPEARS AS IF YOU DO NOT INTEND TO TRULY GET THE OPINIONS 


OF NATIONAL TAXPAYERS WHO OWN THIS PROPERTY, JUST LOCAL YOKEL 


WILDLIFE MURDERERS WHO YOU SEEM TO BE FEASTING WITH. 


IT IS TIME TO GET THE GUN WACKO WILDLIFE MURDERERS OUT OF OUR 


NATIONAL SITES THAT ALL 300 MILLION OF US PAY TAXES TO SUPPORT. 


WE ARE SICK AND TIRED OF PROVIDING SPACE FOR THEIR SMALL SELF 


INTERESTED KILLING MEMBERS.  


THE PEOPLE OF THE USA BELIVE ALL COMMENTS BY ANY MEMBER OF 


THE PUBLIC ARE "SUBSTANTIVE" AND THAT THE USA IS GOVERNMETN BY 


THE PEOPEL FOR THE PEOPLE. WHEN DID MR LUJAN CHANGE IT TO GOVT 


BY THE GOVT FOR THE BENEFIT OF THE GOVT?  WHEN DID THAT HAPPEN 


OR IS LUJAN JUST A SELF IMPORTANT GOVT BUREAUCRAT WHO 


CONSIDERS HIS OWN OPINION TO BE THE ONLY ONE THAT COUNTS, BUT 


HE CAN TAX EVERYBODY IN THIS NATION TO SUPPORT THIS SITE? WHAT 


THE HELL IS GOING ON WITH OUR GOVT THAT THIS KIND OF GOVT 


OFFICIOUSNESS EXISTS? 


HUNTING SHOULD NOT BE PERMITTED ANYWHEERE IN THIS SITE. 


BRINGING IN HUNTERS CONSIGNS A SITE TO ECONOMIC DEPRESSION, 


SINCE WILDLIFE WATCHERS OUTSPEND HUNTERS 20 TO 1. THEY ARE THE 


TRUE SPENDERS OF OUR NATIONAL SITES. THAT NEEDS TO BE 


CONSIDERED HERE. THIS COMMENT IS FOR TH EPUBLIC RECORD. JEAN 


PUBLIC  


 


Response: Refuges are specifically closed to hunting unless open through a Code of 


Federal Regulations (CFR). The Refuge will have to go through the process of opening 


hunting in the future.  Prior to opening hunting on the refuge, a separate environmental 


assessment; which when completed, will include a Hunt Opening Package that is 


submitted to the Washington Office and published in the Federal Register.  A public 


comment period will be instilled into the process and will give the public an opportunity 


to comment on the specifics of the proposed hunting plan at that time. 


 


The selected alternative is to introduce hunting to the refuge to assist in controlling 


invasive fauna species as well as control the populations of native fauna species.  Goal 


4.4 in Visitors Services in chapter 4 of the CCP is to provide the public with 
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opportunities for quality wildlife dependent recreational opportunities.  Objective 1 is to 


initiate hunting on the refuge and Strategies 1 through 4 promote hunting opportunities 


on the Refuge. Chapter 5 also identifies a Habitat Management step down plan.  In order 


for hunting to be initiated an opening package would commence with a Hunt 


Management Plan, an Environmental Assessment and associated decision document (ie. 


Finding of No Significant Impact), a section 7 Consultation, a Compatibility 


Determination, and other associated documents accompanied with a public review period 


will eventually determine if hunting is allowed on the refuge. 


 


Several email comments regarding equestrian use on the Refuge were received. Those 


comments and associated response follow.  


 


7. I would like to submit a comment about Buffalo Lake NWR, specifically about allowing 


equestrian use. I have lived in the area since 1995, and now own a business in Umbarger. 


When I first moved here, horses were welcome and riders were encouraged to ride and 


camp at Buffalo Lake. From reading the CCP, I understand that in 1998, flooding 


disrupted the roads and trails that were for equestrian use, so riding was prohibited. Also 


there was concern of riders going off trail, bringing in exotic species of vegetation, and 


safety of other visitors (which there were NO specific incidences). It has been 14 years, 


I'm assuming the fire road has been restored and suitable horse trails are again available. 


The issue of going off trail could also include pedestrians or proposed bicyclists and 


hunters. As for introducing exotic plant species, there are certified weed-free forages that 


can be fed on site if necessary, many other federal lands open to riders require horses to 


be fed only these feeds on site. 


 


8. In response to the article in the Amarillo-Globe News, I would like to see trail riding 


available at Buffalo Lake once again. 


 


9. As mentioned in the CCP in Chapter 2 under horseback riding, the greatest issue presented 


at the meeting held a few years back was the restoration of equestrian activities. This is 


still true today. There are many in the equine community that not only use public lands to 


ride, such as in Palo Duro Canyon or Plum Creek, but also volunteer their time to keep 


these areas and trails maintained for all to use. It seems like the regulatory authorities and 


staff see equestrian use only as destructive and dangerous, and fail to consider the 


potential of increased revenues from entry/use fees and volunteer support of maintaining 


and monitoring trails and their use. Please consider re-opening Buffalo Lake NWR to 


equestrian use. 


 


10. I am not sure what you need but if it is just to hear from a # of people I would like to say 


Yes I would like to ride my horse at Buffalo Lake in Umbarger. I recently moved to 


Canyon from Las Cruces, NM and I can say I miss the riding along the bar ditches and at 


the river.  Besides the canyons here (which are wonderful places to ride) there are no 


other public trail riding parks that are close to Canyon/Amarillo.  I would love to see 


Buffalo Lake reopened to Horse riders.  
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11. As a member of the Crown of Texas Arabian Club and Panhandle Trail riders and the 


Vice-President of the Randall County Sheriff’s Posse I ask you to consider opening the 


Buffalo Lake area to horseback riding. In my experience with these clubs, the members 


are a fantastic group of conscientious horse riders who treasure and take care of the areas 


we ride in. Thank you for this consideration.  


 


12. I would like for you to consider opening Buffalo Lake up for horseback riding.  As a 


horsewoman, I can tell you that we appreciate the opportunity to witness the wonder of 


wildlife that most don't get to see. It is something to walk up on deer, turkey, hogs or 


even to see the beautiful wildflowers.  We take pride in the trails around the Panhandle. 


We have several associations that work and contribute time to help maintain them as 


well. Also, we have an equine search and rescue group that could us the area for training. 


 


Please consider opening Buffalo Lake up to horsemen and women. We will do our best to 


keep it a West Texas Treasure. 


 


Thank you for your time, 


 


13. Hi there Joseph.  I recently got an email from a "horsey" group I belong to regarding a 


public comment opportunity about the upcoming environmental assessment.  Of course, 


the email was promoting the interests of those who want to be allowed to trail ride at the 


refuge.  I am an avid rider, but my opinion is that the NWR System is meant for wildlife 


management and conservation, first and foremost.  I love trail riding, and have enjoyed 


doing so at both PDCSP and at Plum Creek.  However, if opening of the refuge is not in 


the best interest of management for the native animals and plants, then I urge you to keep 


the area closed to equestrian use. 


14. I would love to see Buffalo Lake open to horses and trail riding. Thank you. 


15. I am a resident of Canyon, TX.  I have been to the Buffalo Lake Wildlife Refuge one 


time with my adult children.  We were the only vehicle in the park.  It was winter time.  


We did not see geese, but we did see a bald eagle.  I understand the concern of 


maintaining the prairie grasses and wildlife.  I also think you need community support to 


do that.  I am an equestrian and I think it would be a lovely place to ride.  Riders are 


generally conscientious and careful about picking up after themselves and caring for the 


environment.  I think allowing equestrians on designated horse trails within the park 


could greatly boost the use of the park and the concern for maintaining this piece of land 


so near Canyon and Amarillo as a refuge.  As it is, the park does not seem to have many 


visitors or much community interest.  Wouldn't it be wonderful to see the wildlife 


enjoyed and the park utilized to its fullest?  Equestrian trails would bring people and 


interest to the refuge. 


Thank you for your consideration of this idea. 


16. I am a member of the Randall County Sheriff's Posse, we have a mounted search and 


rescue team.  Buffalo Lake would be a great place for us to train. Please consider re-


opening it to horseback riding. Thank you.  
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17. Carriage tours would be much better for conservation then Auto tours. Horses do much 


less damage then cars, and fertilize the soil as the go. 


18. My spouse and I would like to see Buffalo Lake opened up to trail riding.  It was often 


used that way in the late 80’s and early 90’s.  We have ridden many miles there and love 


the facility.  Please consider allowing horse use again. 


19. I am not sure what you need but if it is just to hear from a # of people I would like to say 


Yes I would like to ride my horse at Buffalo Lake in Umbarger. 


20. I recently moved to Canyon from Las Cruces , NM and I can say I miss the riding along 


the bar ditches and at the river.  Besides the canyons here (which are wonderful places to 


ride) there are no other public trail riding parks that are close to Canyon/Amarillo.  I 


would love to see Bufflao Lake reopened to Horse riders. 


21. I am writing to urge that horseback riding be included in the permitted activities at 


Buffalo Lake Wildlife Refuge in Randall County, TX. (I mean where people bring their 


own horses, not a rental concession.). My experiences with trail riding in Palo Duro 


Canyon State Park and privately owned Pole Canyon Ranch enable me to say with 


confidence that horse owners are almost always respectful of others and take care of the 


land. We take care not to disturb wildlife because we appreciate the beauty of birds, 


animals and the land around us. That's why a lot of us trail ride. Much land where we 


used to ride (Canadian River, Lighthouse Trail) has been taken over by off-road trucks, 


motorcycles, bicycles etc. which are noisy, fast, destructive of the land and frightening to 


wildlife. Having riding access to designated areas of Buffalo Lake would be compatible 


with its purpose as a wildlife preserve. 


Thank you for your consideration. 


 


22. I am voicing my desire to ride my horse at Buffalo Lake.  I know presently there are no 


Equine allowed but home this policy changes in the near future! 


23. Mr. Lujan, Thank you for giving me the opportunity to make a comment about the use 


of Buffalo Lake National Wildlife Refuge. Please consider allowing people to ride the 


refuge trails on horseback again. I notice on the information page there are auto tours on 


the refuge!   http://www.fws.gov/refuges/profiles/recEdMore.cfm?ID=21570 (click on 


Wildlife Observation and Photography).  The exhaust and oil from the autos cannot be 


good for the plants, animals, or birds on the refuge. 


Don’t you think it would be more natural or nature friendly to have horses on the tour 


trails? 


More people would be able to enjoy the beauty and nature of Buffalo Lake, if only we 


could ride our horses. 


Many of us do not have the stamina to hike anymore, but we can still RIDE! 



http://www.fws.gov/refuges/profiles/recEdMore.cfm?ID=21570
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Please feel free to contact me, if I can help in some way to get horseback riding back at 


the Buffalo Lake National Wildlife Refuge. 


24. I would love to see this area opened up the equestrian group. We need more places to 


ride and view the wildlife and scenery in our area. I have heard it is a nice place but has 


been blocked from equestrians for many years. The horse club I belong to works directly 


with the Lake Meredith park service to preserve trails in their park area. The park has 


provided equipment for horse corrals and my club along with the boy scouts have made 


the holding pens. We love to help preserve our park and recreation areas. It would be 


wonderful to have another area open for recreation. 


Thank you for your time. 


 


25. Hello Mr. Luján would like to see the Buffalo Lake opened up to the Equine. I know 


that I'm just one of many equine riders in the area that would love to have the great 


opportunity to ride at this lake. Please consider opening the lake to the equine riders. 


Thank you. 


 


26. Dear Joseph, Just dropping you a line to let you know that I would Love to have Buffalo 


Lake open to Equestrians again. I remember riding there as a young girl with my uncles.  


My mother was born in Umbarger and I have lived in Canyon all of my life.  Yes, I 


remember being in my Dads boat on the Lake!  The people I ride with are 


very conscientious with trails, trash and wildlife.  We ride at Plum Creek, Palo Duro, 


Caprock Canyons and Pole Canyon Ranch and never leave behind problems.  It would be 


wonderful to have another close site to traverse and enjoy that would also bring monies to 


the Lake (with fees).  Please consider letting equestrians back to the site, it would be 


much appreciated! Thank you in advance and warmest regards, 


27. I wanted to take a moment to express my opinion on allowing horseback riding at Buffalo 


Lake in the future. Being a horseman I know the awe inspiring impact of seeing nature 


from the back of a horse, up close and personal as they say.  


 


I also know the level of responsibility required to protect the land and the wildlife of a 


place so special as Buffalo Lake. I'd like to offer that one of the most reliable participants 


in land management these days can be the local horsemen. 


 


Many members of the Crown of Texas Arabian Horse Club are trail riders and besides 


wanting to have access to ride the Buffalo Lake area many of us are committed to doing 


our part to help maintain the trails and help protect the beauty as well as enjoy it.  


 


I'd very much like to recommend your considering a partnership between local horsemen 


and Buffalo Lake administrators. We both want the same thing, for Buffalo Lake to be 


pristine and preserved for generations to come.  


 


At your convenience I'm sure a pleasant meeting between you and some of the people 


keen on seeing a removal of the present ban on horses to discuss the possibilities could be 
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arranged. Please feel free to contact me if you'd be willing to discuss the ways we might 


work together.  


 


Thank you for your service, and in advance for your time. 


28. Dear Mr. Lujan, 


 


I am an avid horseback rider, and for many years was able to ride at Buffalo Lake.  Then 


that privilege was taken away from us.   


 


I wish to emphatically request that horseback riding be reinstated at the Refuge.  We have 


ridden at refuges in Texas and Okalahoma, and there is no conflict between the refuges and 


horses.  In fact, riders are welcomed at these places. 


 


I don't believe that horses leave as heavy an imprint on the land or the wildlife as 


automobiles that are currently allowed to tour the area.  Horses are quiet, naturally accepted 


by the wildlife, and offer riders the opportunity to view wildlife in a way that does not 


condition them to the presence of humans.   


 


Please consider that horseback riders are concerned about the environment, and the 


shrinking areas that we can ride.  Any riders will gladly abide by regulations set forth, so 


long as they are clear.  I'm talking about "pack it in, pack it out", and so forth.  When I look 


at places like LBJ grasslands, (from which we just returned), hunters, MANY riders, and 


hikers all were using the land in a compatible way.  I believe that our organization, the 


Panhandle Trail Riders Association, can work with the FWS to accomplish the same thing at 


Buffalo Lake. 


29. It would be very nice to allow Equistrian use once again. 


I have heard it might be possible to reinstall horse back riding to Buffalo Lakes.  I have a 


small group at my barn that have started a trail riding club and would be very interested in 


having the opportunity to ride someplace this close to home.  We would be willing to pay 


for that privilege.  Thanks.  


30. I would love to see horseback trail riding resume at Buffalo Lake. 


31. This is a wonderful place for us to enjoy year around! The refuge should be opened for trail 


riders on horseback! It is unlikely that the land would ever be abused. Please consider this 


request! Sincerely yours. 


32. Dear Mr. Lujan, I am an avid outdoorsman and enjoy being with nature any way that I can. 


 The Buffalo Lake Wildlife Refuge near Canyon, Texas holds a unique set of natural 


elements few people get to experience, especially those back country areas far from the 


main road.  This 7600 acre slice of the Texas Panhandle is right here in our own backyard 


and needs to be explored by anyone who cares enough to see it in it's raw, natural state. 


 


I am writing you this for you to consider opening the Buffalo Lake Wildlife Refuge up to 


horse and rider use.  For those of us who are mobility impaired, seeing the back wooded 
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areas and splendid wildlife of this great land would be a chance of a lifetime and a memory 


to keep. 


 


Please consider allowing horses for trailriding into the refuge so that more people can 


experience what God has put on this Earth. 


33. I am writing to you to voice my opinion that horseback riding should be allowed again at 


Buffalo Lake Wildlife Refuge. I am a member of the Panhandle Trailriders Assoc and also 


the Randall County Sheriffs Posse Search and Rescue Team. If you would not consider an 


open availability, a limited availability to groups would be better than none at all.  


34.  I would like to be able to ride my horse at Buffalo Lake.  In my experience of 50 years of 


riding, horseback riding is a low-impact sport, and in the case of a large gathering, 


organizers can agree to clean up.  There are so few places for public riding in the panhandle 


region.  Thank you for your consideration. 


35. I would be very interested in seeing trail riding made available again at Buffalo Lake.  I 


would love to be able to ride trails other than Palo Duro without having to haul so far.  We 


have hauled to Caprock Canyons but the footing on the trailways portion is less than ideal 


for equine use.  It would be wonderful to have another venue close to home. 


36. I'm an avid endurance rider and a member of the Crown of Texas Arabian Horse Club. Just 


wanted to register my plea for you to open Buffalo Lake for horseback riding. 


 


Endurance riding requires long hours and miles of conditioning to keep the horses fit for the 


50, 75, and 100 mile competitions. If you don't have access to private ranches it can be 


tough around here to find trails that provide those kind of miles. Palo Duro has a limited 


number of its trails open to equestrians, and Plum Creek is quite a drive north. Multiple 


times I've driven through Buffalo Lake Refuge and yearned to ride it. Such a beautiful place. 


 


Please consider opening the area to equestrian use. I believe it would increase visitation and 


use. I'm sure my club will provide volunteers for trail maintenance. We work with the Park 


Service to build and maintain trails at Plum Creek in Lake Meredith Recreation Area as well 


as sponsoring the Llano  Estacado Challenge endurance ride there annually. 


 


Thank you for your consideration and time. I'll be looking forward to a positive outcome. 


Response: Horseback riding was never officially delegated as an acceptable public use on 


Buffalo Lake NWR.  However, in the early 1980’s a local horseback riding club was allowed 


to have a charity ride on the refuge.  This activity grew in popularity and propagated sporadic 


horseback riding on the refuge throughout the year.    


 


Lands within the Refuge System are closed to all public uses unless specifically and legally 


opened.  The Improvement Act states, “... the Secretary shall not initiate or permit a new use 


of a Refuge or expand, renew, or extend an existing use of a Refuge, unless the Secretary has 
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determined that the use is a compatible use and that the use is not inconsistent with public 


safety.” 


 


In accordance with the Refuge Improvement Act of 1997, the Service has adopted a 


Compatibility Policy (603 FW 2 of the Service Manual) that includes guidelines for 


determining if a use proposed on a national wildlife refuge is compatible with the purposes 


for which the refuge was established. A compatible use is defined in the policy as a proposed 


or existing wildlife-dependent recreational use or any other use of a national wildlife refuge 


that, based on sound professional judgment, will not materially interfere with or detract from 


the fulfillment of the Refuge System mission or the purposes of the refuge. Sound 


professional judgment is defined as a finding, determination, or decision that is consistent 


with the principles of sound fish and wildlife management and administration, available 


science and resources (funding, personnel, facilities, and other infrastructure), and applicable 


laws.  


 


In 1994 the Refuge Manger initiated a Compatibility Determination as well as an 


Environmental Assessment (EA) to analyze the impacts of horseback riding on refuge 


resources and to determine if the use was compatible with the purpose of establishment of the 


refuge.   


 


The CD concluded that horseback riding was not compatible for the following reasons: 


 


 Negative impacts to refuge vegetation occur as a result of trampling and feeding 


activities  


 Impacts from trucks and trailers and well as loading and unloading horses 


 Disturbance, harassment and displacement of wildlife by horseback riding 


 Disruption to resting, feeding and reproductive activities of migratory birds 


 Refuge resources are impacted as funds, and staff time are redistributed from habitat 


management and restoration activities to implement, monitor and maintain horseback 


riding activities 


 


Furthermore, due to limited funding, personnel, and the lack of equestrian infrastructure, it 


was concluded that horseback riding cannot be conducted safely on the refuge.     


 


Today, horseback riding is allowed on large areas in the vicinity of the refuge including Palo 


Duro State Park, Lake Meredith National Public Use Area near Fritch and the Bureau of 


Land Management is opening a very large area near Amarillo.   


 


37. I'm in favor of option C (Optimal Management Plan).  


Response: Thank you for your support of Alternative C but the Service has selected 


Alternative B as the preferred alternative.  Alternative B was selected over the other 


Alternatives because it best meets the Refuge’s vision for the future, the purpose for which 


it was established, and the habitat, wildlife, and visitor service goals identified in the CCP 


(Please see Finding of No Significant Impact at the end of the EA in Appendix C of the 


CCP). 
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