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Summary

National Parks represent complex communities of native plants and animals. The ecological balance within these communities is currently threatened by the invasion of exotic plants. Controlling invasive exotic plants is a serious challenge facing National Park Service (NPS) managers who are charged with the protection of natural and cultural resources. At least 88 species of non-native plants occur in Mesa Verde National Park (MVNP) and Yucca House National Monument (YHNM). Of these, at least 35 species are of particular concern because they are aggressive and invasive and have the highest potential to displace native vegetation. MVNP and YHNM propose a proactive approach to manage exotic plant infestations including mechanical, cultural, chemical, biological control and prevention techniques. This Plan and environmental assessment (EA) examines alternatives for controlling invasive exotic vegetation including the use of goats to manage weeds and the aerial application of the herbicide Plateau.
Public Comment

If you wish to comment on the environmental assessment, you may mail comments to the name and address below or post comments online at http://parkplanning.nps.gov/.  This environmental assessment will be on public review for 30 days.  Our practice is to make comments, including names, home addresses, home phone numbers, and email addresses of respondents, available for public review.  Individual respondents may request that we withhold their names and/or home addresses, etc., but if you wish us to consider withholding this information you must state this prominently at the beginning of your comments.  In addition, you must present a rationale for withholding this information.  This rationale must demonstrate that disclosure would constitute a clearly unwarranted invasion of privacy.  Unsupported assertions will not meet this burden.  In the absence of exceptional, documentable circumstances, this information will be released.  We will always make submissions from organizations or businesses, and from individuals identifying themselves as representatives of or officials of organizations or businesses, available for public inspection in their entirety.
Superintendent

Mesa Verde National Park

Cortez, Colorado  81330

United States Department of the Interior • National Park Service • Mesa VerdeNational Park

List of Abbreviations

APHIS 

Animal and Plant Health Service
ATV

All Terrain Vehicle

AQRVs

Air quality related values

BAER

Burn Area Emergency Response 

BIA

Bureau of Indian Affairs 
BLM 

Bureau of Land Management

BMP

Best Management Practices

CAA

Clean Air Act
CDOT

Colorado Department of Transportation
CDOW 

Colorado Division of Wildlife

CE

Categorical Exclusion

CNAP

Colorado Natural Areas Program
CNHP 

Colorado Natural Heritage Program

DBG

Denver Botanical Gardens

DO

Directors Orders

DWLOC

Drinking Water Level of Comparison
EA

Environmental Assessment

ESA

Endangered Species Act

FPA

Fire Program Analysis 
FWS
 
U.S. Fish and Wildlife Service

HTP

Human Toxicity Potential

IEPMP

Invasive Exotic Plant Management Plan
IPM

Integrated Pest Management
IMR

Intermountain Region (NPS)
MCS

Multiple Chemical Sensitive

MSDS

Material Safety Data Sheet

MVNP

Mesa Verde National Park

NEPA

National Environmental Policy Act

NHPA

National Historic Preservation Act
NMP 

National Management Plant (for invasive species)

NPS  

United States National Park Service

NRCS

Natural Resources Conservation Service, U.S. Department of Agriculture

PPE

Personal Protective Equipment
PPQ   

Plant Protection and Quarantine

SHPO

State Historic Preservation Office

TAG  

Technical Advisory Group for Biological Control Agents of Weeds 

USDA

United States Department of Agriculture

USEPA
United States Environmental Protection Agency
USFS 

United States Forest Service

USFWS
United States Fish and Wildlife Service
USGS      
U.S. Geological Service

USACE 
U.S. Army Corps of Engineers 

YHNM

Yucca House National Monument

Definitions

Several terms are defined to facilitate understanding of this Plan and EA:

Native Plant – The National Park Service (NPS) defines native plants as all species that have occurred or now occur as a result of natural processes on lands designated as units of the national park system.  Native species in a place are evolving in concert with each other (NPS 2001).  A goal of the NPS is to perpetuate native plants and animals as part of the natural ecosystem.

Exotic Plant – The NPS defines an exotic species as those species that occupy or could occupy park lands directly or indirectly as the modern result of deliberate or accidental human activities.  Because an exotic species did not evolve in concert with the species native to the place, the exotic species is not a natural component of the natural ecosystem at that place (NPS 2001). 

Invasive Exotic Plant – An aggressive non-native plant that is known to displace native plant species.  Invasive exotic species are unwanted plants that are harmful or destructive to man or other organisms (Holmes, 1979; Webster). 

State Listed Invasive Exotic Plants – Invasive exotic plants prohibited or restricted by Colorado Law. Many of the invasive exotic plants known to occur in MVNP and YHNM fall into this category (please refer to Table 1 on page 3).  Transporting seed or parts of these plants, or allowing them to seed on one’s property is prohibited.  MVNP and YHNM propose to control a few invasive exotic plants that are not State Listed Noxious Weeds because they pose a threat to the park’s natural resources.

Forb – Broad-leafed, vascular, flowering, and herbaceous or slightly woody plant that is not a grass.
Integrated Pest Management (IPM) – A decision-making process that coordinates knowledge of pest biology, the environment, and available technology to prevent unacceptable levels of pest damage by cost-effective means, while posing the least possible risk to people, resources, and the environment (NPS, 2001).

Eradicate – is reducing the reproductive success of a noxious weed or specified noxious weed population in largely uninfested regions to zero and permanently eliminating the species or populations within a specified period of time.  Once all specified weed populations are eliminated or prevented from reproducing, intensive efforts continue until the existing seed bank is exhausted.

Suppress – reducing the vigor of noxious weeds populations within an infested region, decreasing the propensity of noxious weeds to spread to surrounding lands, and mitigating the negative effects of noxious weeds on infested lands.  Suppression efforts may employ a wide variety of integrated management techniques; the reduction of abundance of a weed species is typically measured or estimated in terms of canopy cover or plant density. 

Contain – maintaining an intensively managed buffer zone that separates infested regions, where suppression activities prevail, from largely uninfested regions, where eradication activities prevail; does not usually mean reducing the current infestation.

Yucca House National Monument (YHNM) – A 34 acre unit of the National Park Service that is managed by Mesa Verde National Park.  The Invasive Exotic Plant Management Plan covers both NPS units, however MVNP will be the primary unit addressed in this document.

Cuesta – A plateau with an escarpment on one side and a gentle slope on the other side.

Escarpment – A steep slope.

Miscible – The chemistry term refering to the property of various liquids that allows them to be mixed together. By contrast, substances are said to be immiscible if they cannot be mixed together.                      

Proposed Integrated Pest Management Control Techniques:

 
Mechanical:   Using tools to remove plants by mowing, digging, and cutting seed heads and plants.


Cultural:  Providing competition, stress, or control of exotic species through the use of prescriptive fire and/or livestock grazing, exclusion of livestock, or by establishing native, desirable species by various means (seeding, planting, restoration, etc). Cultural control is defined by some managers as actions taken that require a change in human behavior or thought processes. In this sense, prevention strategies would also be considered cultural control.


Chemical:  Using organic or inorganic herbicides to kill or severely stress invasive exotic plants.


Biological:  Using insects, mammals or pathogens to kill or stress exotic plants.


Prevention:  Preventing or reducing the likelihood of future weed infestation establishment. Prevention strategies include Best Management Practices (BMPs).

Definitions Relating to Fire in the Management of Fire-dependent Ecosystems

J. Boone Kauffman, Oregon State University (1997)

Ecological Restoration 

· The reestablishment of pre-disturbance functions and related chemical, physical, biological, and hydrological characteristics. 

· The process of repairing damage caused by humans to the diversity and dynamics of indigenous ecosystems (Jackson et al. (1995). 

· The process of returning the ecosystem or landscape to as close an approximation to pre-disturbance conditions as possible. 

COMPONENTS OF RESTORATION: 

1. Passive or Natural Restoration - The removal of those anthropogenic activities that are causing degradation or preventing recovery. Passive restoration is the first step in any restoration strategy. Upon cessation of degradation, ecosystems often can recover through inherent natural processes and adaptations of resilience. Wildland fire use from natural ignitions is a type of passive restoration. 

2. Active Restoration - purposeful manipulations to the environment in order to achieve recovery to a naturally functioning system. Manipulations may be biotic, structural, physical, or chemical in nature. Active restoration may include Rx planned ignitions, species reintroductions, elimination of exotics, structural modifications, chemical clean-ups) of the environment in order to achieve recovery to a naturally functioning ecosystem. 

3. Misinterpretation of ecosystem needs - The misapplication of active manipulations or management activities that have detrimental influences on the ecosystem. 

II. What isn’t Ecological Restoration:

Preservation - The maintenance of intact ecosystems. It also includes actions necessary to maintain natural functions and characteristics (e.g., prescribed burning, exotic animal/weed control, etc, ...) 

Creation - Bringing into being a new ecosystem that previously did not exist (e.g., wetlands creation) 

Reclamation - 

· The process of adapting wild or natural resources to serve a utilitarian purpose (Cairns et al. 1992). For example conversion of riparian zones or wetlands to agricultural, industrial, or urban uses. 

· Processes resulting in a stable, self-sustaining ecosystem that mayor may not include some exotic species and that includes similar although not identical structure and function as the original land. 

Rehabilitation - The process of making the land "useful" again after either a natural or anthropogenic disturbance. Restoration to pre-disturbance conditions is not implied.

Mitigation – The attempt to alleviate any or all of the detrimental effects of environmental damage arising from a given action. Possible actions are wetland creation to replace those lost through construction.

Enhancement - Any improvement of a structural or functional attribute for a species or habitat. Enhancement activities are often focused on the enhancement of a single species or group of species. In this case they can create conditions outside of the natural context of an ecosystems or landscape. 
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CHAPTER 1  PURPOSE AND NEED

Location and Access
MVNP, located in southwestern Colorado, encompasses 52,074 acres.  The park lies entirely within Montezuma County and is located near the towns of Mancos and Dolores and the city of Cortez.  The park is surrounded by state, local, private, and federally owned lands.  Approximately 60% of the park borders the Ute Mountain Ute Indian Reservation. MVNP is easily accessible from the Durango area, 35 miles to the northeast and the city of Cortez, 7 miles to the west.  The local thoroughfare accessing the park is US Highway 160.  

YHNM, located approximately 7 miles west of the western border of MVNP, encompasses over 34 acres.  The monument lies entirely within Montezuma County and is located between the city of Cortez and Towaoc (NE Section 35 of Montezuma County Quadrant). The monument location is somewhat obscure, accessed by County Road B off Highway 160/491. YHNM is approximately 4 miles southwest of Montezuma County Airport. The monument is surrounded by privately owned lands. A regional map showing both MVNP and YHNM is provided on the following page.

PURPOSE
Congress established Mesa Verde National Park (MVNP) on June 29, 1906. The park’s enabling legislation and the 1928 addendum states, “…  to protect unimpaired the natural and cultural resources and values of the park for the enjoyment, education and inspiration of this and future generations…such general rules and regulations to preserve all timber, natural curiosities…and for the protection of the animals, birds, and fish…” (34 Stat. 616).  The significance of MVNP lies in displaying, preserving and making available for public use and enjoyment some of the best preserved cultural sites, physiographic, biologic and scenic features typifying the southern Colorado Plateau region. 

A Presidential Proclamation on December 19, 1919 established Yucca House National Monument (YHNM). YHNM’s mission is:  “Through continuing tradition of public and private cooperation, YHNM preserves a Montezuma Valley Ancestral Pueblo site and remains unexcavated, preserving its archeological integrity and beauty for future generations of scientists and visitors. As the science of archeology matures, it may contain keys to unlocking understanding of American Indian Heritage (YHNM Strategic Plan, 2000).”

Controlling exotic plant infestations is one of the most serious challenges facing MVNP managers, who are charged with the protection of natural and cultural resources.  NPS superintendents are expected to vigorously apply existing legislation, executive orders, and NPS regulatory standards in managing exotic plants. The most fundamental provisions are found in the NPS Organic Act of 1916 (16 USC Section 1) and the Redwood Act amendment to the 1970 General Authorities Act (16 USC Section 1a-1).  Specifically, NPS Director’s Order #12, amended in January 2000, directs national park units to develop individual Exotic Plant Management plans in compliance with the National Environmental Policy Act (NEPA).

An invasive weed management plan is needed to provide MVNP managers with long-term consistent guidance in containing, suppressing, or eradicating invasive exotic plant populations in MVNP.


The goals of the Invasive Exotic Management Plan are to:

· Preserve, protect and restore natural conditions and ecological processes of MVNP and YHNM by eradicating, significantly reducing, or containing populations of 35 known invasive exotic plants. 

· Prevent further infestations of existing species, or new infestations of invasive exotic species that presently do not exist in the park and monument through the implementation of an integrated pest management program and through increasing visitor and staff awareness through education.

· Establish protocols, decision-making tools, schedules and treatment methods for routine weed management activities. 

MVNP proposes to be proactive versus reactive by stopping invasive exotic plants before they become a serious threat to the park and monument’s natural and cultural resources. This plan/EA provides the park with environmental compliance clearance to implement the most effective invasive species management program available in order to meet this growing challenge to the park’s ecological health. This is the goal of the Park’s Natural Resource Office. With proper support, this plan can become a living reality as a necessary tool in preventing park impairment.

NEED
Invasive Exotic Plants in MVNP 

Invasive exotic plants are infesting MVNP at an alarming rate. Of over 97 exotic herbaceous forbs and grasses occurring in the park (including YHNM), 35 species have been identified as a threat to the park and monument’s natural resources (please refer to Appendix A Non-native Plant List for Mesa Verde and Yucca House National Monument). An estimated 13,000 acres are affected by these 35 species (please refer to Appendix B for locations of the proposed treatment areas, Appendix C for proposed IPM techniques by zone, and Appendix D for control method by species).

The 35 target species are broken down by priority:  14 high priority, 8 medium priority and 13 low priority species. High priority species are the focus and need to be carefully treated within certain time frames.  Medium priority species are important but allow more flexibility in treatment. For instance, tamarisk trees can be treated within a larger time frame.  Low priority species are treated in conjunction with other higher priority species or on restoration sites.

The 13,000 acres, representing almost 25% of the total landmass within the park (52,074 acres), is believed to be at high or medium risk of infestation by invasive plants. Since 1989 five major wildland fires (29,642 acres) have caused a rapid invasion and increase in exotic weeds.  These devegetated burn sites now support dense stands of musk thistle, Canadian thistle, and other exotic species.  These areas have drastically changed from areas of low risk to high risk infestations. It is primarily due to the park’s proactive approach in controlling invasive exotics that more acres have not become infested (i.e. reseeding and controlling plants before they become a serious problem). 

Exotic plants near park and monument boundaries threaten to infest neighboring lands and communities.  Conversely, where neighboring landowners are not controlling exotic plants, these invasive species can spread into the park and monument.  MVNP must work closely with local citizens, organizations, communities, neighboring counties, the state, and adjacent federal and tribal landowners to achieve common goals of managing invasive exotic plants.

A plan is needed to guide MVNP managers in controlling, reducing, or eradicating invasive exotic plant populations in MVNP. If action is not taken, invasive exotic plants will displace native vegetation and wildlife habitat will be lost.  In addition, biological diversity, soils, aquatic systems, and rare, threatened, and endangered species could be affected. Visitor enjoyment of park and monument resources also would be diminished if exotic plants are not controlled.  

Invasive exotic plant species are aggressive and competitive. They displace natural vegetation by robbing moisture, nutrients and sunlight from surrounding plants. Exotic plants often establish themselves in disturbed areas, such as roads, trails, campgrounds, picnic areas, parking lots and construction sites. Once established, they spread into undisturbed areas. Overall, native habitat is lost and soil erosion increases, leading to long-term changes in plant communities and loss of biodiversity. When exotic plant species displace or inhibit the growth of native vegetation, there are long-term changes to plant communities. Natural habitat and diversity of flora and fauna are diminished: Exotic plants are undesirable and in some cases, detrimental to wildlife. For example, the stiff seeds of cheatgrass can puncture the lining of the mouth, throat tissue, and intestines of grazing wildlife. Some exotic plants inhibit the growth of native forbs reducing the aesthetic qualities of the landscape. Native insects that rely on forbs are also affected. 
Soil Erosion – When native vegetation is displaced by exotics, the amount of bare ground increases, which consequently increases soil erosion. Many species of exotic vegetation have a lesser root capacity to hold soil when compared to native plant communities. 

Human resources are affected as well:

Cultural Resources – Exotic plants may alter the integrity of historic or cultural landscapes – a major attraction for park and monument visitors. Erosion also puts archeological artifacts at higher risk.
Public Health – Some exotic plant species contain toxins that can be harmful to humans after prolonged exposure.  For example, leafy spurge, spotted knapweed and diffuse knapweed contain toxins that can affect people with sensitive skin.
Neighbor Relations – As exotic plant species cross the park and monument boundary (by either moving into or out) relationships between the park and monument and neighboring landowners can be strained. Also, trespass livestock crossing park boundaries damage resources and spread exotic plant seed.
Background

The first exotic plants were introduced into what is now MVNP by early settlers, who planted exotic grasses as forage for domestic livestock on lands adjacent to the park boundary.  During post-fire seeding operations in the 1930s – 1950s exotic grasses were also introduced into the park.  Building infrastructure of the park such as roads, trails, campgrounds, visitor centers, and picnic areas further contributed to the establishment of exotic plant species as seeds were carried in and transported on machinery, in gravel, or contaminated seed mixes. Over the years, park development activities have imported contaminated topsoil, exotic seeds, and sod. Visitors, too, have unknowingly introduced and transported seeds on vehicles, horses, pets, hiking boots, and by other means. People, machinery, vehicles, livestock, wildlife, wind, and water contribute to the establishment and spread of exotic plant species. 

MVNP began controlling exotic plant species based on two management concerns: 1) maintenance of native ecological health and 2) perpetuation of a good neighbor policy. Exotic plant species near park boundaries were spreading onto adjacent public lands and communities. Exotic plant control in MVNP began in 1980. Efforts focused on mechanical control of musk thistle on the Chapin and Wetherill Mesa roadside areas.  In 1994 the park began using herbicides to control perennial pepperweed. By 1999, control efforts had expanded to include removal and mapping of Canada and musk thistle, dalmatian toadflax, diffuse and spotted knapweed, bull thistle, common burdock, houndstongue, whitetop/hoary cress, Russian olive, Russian knapweed, perennial pepperweed, and tamarisk. A full range of IPM techniques was used, including mechanical removal, mowing, herbicide applications, biological control insects, planting, fertilizing, mulching, and seeding. In addition, another technique, the application of “Biological Solution” was implemented on Chapin Mesa and in Mancos Canyon. Biological Solution contains soil inoculums to enhance soil biota, which improves growing conditions for native plants in disturbed soil.

Biological control of non-native plants in the park is accomplished through the release of various insects that act on particular plants in ways that limit their propagation. Biological control releases are necessary in order to attempt to control weed populations in backcountry areas where time, money, and logistical problems do not permit herbicide applications. Approved insect releases to control musk thistle have occurred annually beginning in 1992. Canada thistle biological controls were introduced in 1997 and have occurred annually. Biological controls for common mullein were initiated in 2002 and have been repeated annually to the present. In addition, biocontrols have been released to control diffuse knapweed from 2001 to 2005 outside of the park along Highway 160. 
In the 1990’s, revegetation of disturbed areas using native plants and seed became a significant part of management efforts to reduce exotic plant infestations in the park.  Aerial re-seeding has been implemented as a vegetation recovery and treatment control of noxious weeds under the Burned Area Emergency Rehabilitation (BAER) program after each of the large wildland fires occurring since 1996 in MVNP.

Weed management efforts were initiated at YHNP by 1998 with restoration projects such as applying native seed, fertilizer, Biological Solution and excelsior matting and controlling a few species of noxious weeds. In 1999 fencing was installed around a new acquisition of 26 acres. Diffuse knapweed seed head moth biological controls were released in 2002. Diffuse knapweed weevil and diffuse knapweed root boring weevil were released 2000, 2001 and 2003. In 2004 populations of Russian knapweed were treated and in 2005 cheatgrass and other nonnative annuals were treated. In 2006 cheatgrass, Russian knapweed and whitetop were all targeted for treatment. 
Monitoring of vegetative resources has been ongoing since 1964. These vegetation surveys provide a baseline data for developing MVNP’s IPM program. New research and on-the-ground surveys in the park continue to provide information to park managers on the ecological characteristics of exotic species, the extent of their infestations, and the most effective measures to control and eradicate them. The results have been evaluated and integrated into exotic plant management in the park and monument.

MVNP has worked closely with universities, U.S.G.S. Biological Resources Division, exotic plant management experts, Montezuma County, adjacent landowners, and local communities to identify issues, concerns, and solutions to invasive exotic plant management in MVNP.  
Scoping Process

Scoping is a process to identify the resources that may be affected by a project proposal and to explore possible alternative ways of achieving the proposal while minimizing the impacts.  MVNP conducted both internal scoping with appropriate National Park Service staff and external scoping with the public and interested/affected groups and agencies.

Internal scoping was conducted between 2002 and 2005 by the MVNP interdisciplinary management team. The management team defined the purpose and need, discussed potential actions to address the need, determined what likely issues and impact topics would be, and identified the relationship, if any, of the proposed action to other planning efforts at the park and monument. On April 7, 2006 the topic of the Invasive Plant Management Plan was introduced at an All Employees meeting and employees were encouraged to comment. 
External scoping was initiated with the distribution of a scoping letter and a press release to inform the public of the intent to prepare an invasive plant management plan and to generate input on the preparation of the Environmental Assessment/Assessment of Effect. The scoping letter dated February 15, 2006 was mailed to over 50 agency representatives including NPS, BLM, Forest Service, county and IPM managers as well as affiliated tribal representatives. The press release was sent out on March 3, 2006 to news organizations.
The undertakings described in this document are subject to §106 of the National Historic Preservation Act, as amended in 1992 (16 USC §470 et seq.). This environmental assessment/ assessment of effect will be submitted to the Colorado State Historic Preservation Office (SHPO) for review and comment to fulfill Mesa Verde National Park and Yucca House obligations under §106 (36 CFR §800.8[c], Use of the NEPA process for section 106 purposes).
Relationship of the Proposed Action to Previous Planning Efforts

This Plan, which proposes using the full range of IPM techniques to manage invasive exotic plants, is consistent with the following park documents:

Mesa Verde National Park:
· General Management Plan (1979)

· Land Protection Plan (1985)

· Resource Management Plan (1998)

· Statement for Management (1991)

· Strategic Plan for Mesa Verde National Park (2001)

· Mesa Verde National Park Backcountry Use and Access Plan (1996)

· Wildland Fire Management Plan (2006 Draft)

· BAER Plans for the following wildland fires:

· Chapin 5 Fire (1996)

· Bircher/Pony Fires (2000)

· Long Mesa Fire (2002)

· Balcony House Complex Fires (2003)

· Mancos River Corridor Restoration EA (1998)

· The Montezuma County Comprehensive Weed Management Plan, 1994

Yucca House National Monument:
· General Management Plan (currently in development)

· Resource Management Plan (1992)

· Statement for Management (1991)

· Strategic Plan for Yucca House National Monument (2001)

IMPACT TOPICS

Issues and concerns affecting the proposed action were identified by National Park Service specialists. Impact topics are the resources of concern that could be affected by the alternatives. Specific impact topics were developed to ensure that alternatives were compared on the basis of the most relevant topics. The following impact topics were identified on the basis of federal laws, regulations, orders, and National Park Service Management Policies, 2001. A brief rationale for the selection of each impact topic is given below, as well as the rationale for dismissing specific topics from further consideration.  
Soils and Native Vegetation

Using a full range of IPM techniques to control invasive exotic plants will affect soil resources in the park and monument. Herbicides will effect native vegetation. Biological control insects released on invasive exotic species may affect closely related native species. Various IPM techniques may affect rare plants in MVNP and YHNM. 

Aquatic, Wetland, and Riparian Communities and Water Quality
The use of herbicides may affect ground and/or surface water in areas of treatment. Fish and aquatic populations may be affected at risk? Will the use of herbicides contaminate wetland soils or affect flora or fauna in areas of treatment?

Wildlife

The presence of invasive exotic weeds has an effect on wildlife. Exotic plant control activities will impact wildlife.
Endangered, Threatened, and Rare Species

The presence of invasive weeds has an impact on endangered, threatened or rare plant and animal species. Exotic plant control activities have impacts on endangered, threatened and rare plant and animal species.
Wilderness

The presence of invasive weeds has an impact on wilderness. Exotic plant management activities will affect wilderness.
Natural Soundscape

Exotic plant control activities will create noise impacts to the natural soundscape.
Cultural Resources

IPM control techniques will affect sensitive archeological resources, historic structures, and cultural landscapes.
Park Operations

Invasive exotic plant management activities will have an effect on park operations as other divisions provide project support.

Visitor Experience

Invasive exotic plant management activities will affect the experience of park and monument visitors.
Human Health and Safety 
Chemical applications may affect human health. What is the risk of exposure to carcinogens through respiratory, dermal or dietary routes?  What is the human toxicity potential when chemicals are released into the air and water?  

Topics Dismissed From Further Analysis 

Impacts on Prime and Unique Farmland

In August 1980, the Council on Environmental Quality (CEQ) directed that federal agencies must assess the effects of their actions on farmland soils classified by the U.S. Department of Agriculture's Natural Resources Conservation Service (NRCS) as prime or unique. Prime or unique farmland is defined as soil that particularly produces general crops such as common foods, forage, fiber, and oil seed; unique farmland produces specialty crops such as fruits, vegetables, and nuts.  According to NRCS, none of the soils in the project area are classified as prime and unique farmlands. Therefore, the topic of prime and unique farmlands was dismissed as an impact topic in this document.

Impacts on Air Quality

Impacts from weed management operations are negligible, so can be dismissed. For prescribed burning, the impacts are already covered under the FMP.

Impacts on Geologic Resource 

The geologic resources of the park will not be affected by any of the proposed alternatives.

Impacts on Natural Lightscape

Weed management activities will not be conducted at night, so there will be no impacts to the natural lightscape associated with any of the IPM techniques. 

Impacts on Socioeconomics

The proposed action would neither change local and regional land use nor impact local businesses or other agencies. Weed management activities would have negligible impacts upon park visitation. Therefore, socioeconomic environment will not be addressed as an impact topic in this document.

Environmental Justice

Executive Order 12898, "General Actions to Address Environmental Justice in Minority Populations and Low‑Income Populations," requires all federal agencies to incorporate environmental justice into their missions by identifying and addressing disproportionately high and adverse human health or environmental effects of their programs and policies on minorities and low‑income populations and communities. The proposed action would not have disproportionate health or environmental effects on minorities or low‑income populations or communities as defined in the Environmental Protection Agency's Environmental Justice Guidance (1998). Therefore, environmental justice was dismissed as an impact topic in this document.
Ecologically Critical Areas

MVNP does not contain any designated ecologically critical areas, wild and scenic rivers, or other unique natural resources, as referenced in the 40 Code of Federal Regulations 1508.27.

Conflicts with Land Use Plans, Policies, or Controls

This project would not conflict with the Montezuma County Comprehensive Plan policy statement on multiple uses (Montezuma County 1996). None of the alternatives would conflict with the planning goals for federal lands in Montezuma County.

Indian Trust Resources

Indian trust assets are owned by Native Americans but held in trust by the United States.  According to the NPS personnel, MVNP does not have any Indian trust assets within the park.
CHAPTER 2 ALTERATIVES CONSIDERED

This chapter describes the alternatives being considered to manage invasive exotic plants in MVNP.  Criteria used in the selection of reasonable alternatives include:

· Potential for protecting the park and monument’s natural and cultural resources

· Effectiveness at eradicating or controlling exotic plant infestations

· Ability to ensure human health and safety

Two alternatives were identified for detailed analysis. Both action alternatives involve the use of IPM techniques to eradicate and/or reduce exotic plant infestations in MVNP. The main difference between the alternatives is that Alternative II expands on the current IPM program to include more aggressive management techniques and to cover the entire park and YHNM. 

Alternative 1 – No Action: Continuation of Current Integrated Weed Management Practices in limited areas - use of mechanical, cultural (including restoration), chemical, biological control, and prevention techniques to manage invasive plants.

MVNP is currently using these techniques to control invasive exotic plant infestations within the park and monument.  Under limited circumstances, these activities are Categorically Excluded from compliance with the National Environmental Policy Act (NEPA).  The categorical exclusions read as follows:

“Routine maintenance and repairs to non-historic structures, facilities, utilities, grounds and trails” (NPS Director’s Order #12, §3.4.C(3)); and, “Removal of individual members of a non-threatened/endangered species or populations of pests and exotic plants that pose an imminent danger to visitors or an immediate threat to park resources.” (NPS Director’s Order #12, §3.4.E(3)).  

Larger areas are covered under several EAs and BAER plans, mainly construction and post-fire programs. If this alternative is selected, MVNP staff would continue to conduct IPM efforts under an approved Invasive Species Management Plan. This alternative meets the DO-77, calling for “IPM procedures to be used to determine when to control pests and whether to used mechanical, physical, chemical, cultural, or biological means…”  This plan allows for some flexibility in using available techniques to address invasive species populations in both size and scope of infestation. A majority of the infestations of exotic species will be addressed in this plan. This plan does not fully address the innovative and aggressive treatment techniques for large-scale weed populations such as cheatgrass and musk thistle. This alternative does not provide for the full implementation of potentially controversial IPM techniques such as the use of goats to control weeds and aerial spraying of Plateau herbicide. Therefore, it offers a limited ability to successfully address individual and/or unique invasive species situations which include infestation size, future needs, and potential combinations of available techniques.

Alternative II:  Preferred Action Alternative:  Expand current Integrated Weed Management Practices to include all of MVNP and YHNM with the option to also use more aggressive or innovative treatments such as the aerial spraying of herbicide and the use of goats to manage weeds.  Aerial applications could target hundreds of acres of cheatgrass with a pre-emergent chemical, Plateau. Aggressive techniques would expand the scope of the weed management program to enabling managers to address weed issues that currently can not be tackled with existing resources and methods. With the approval of these techniques it is anticipated that more acres could be managed under this alternative than Alternative I because park staff would have the option of selecting from a full range of available management techniques.  Therefore, this alternative is the most likely to be successful in preventing unacceptable levels of invasive plants using the most economical means while posing the least hazard to people and the environment. This alternative clearly meets DO 77-7 IPM guidelines. It allows the most flexibility and creativity in using available techniques to address invasive species situations in both size and scope of infestations now and into the future.  

Aerial Spraying.   MVNP has many years of experience seeding the park with a helicopter and would like to consider adding aerial application of Plateau herbicide to their integrated weed management practices. Helicopters are recommended for herbicide application due to 1) their ability to fly uneven, difficult terrain, 2) their ability to fly slower and thereby allowing for prescribed fluid volumes, 3) their increased accuracy of application, and 4) their local landing and refilling ability. Equipped with a microfoil boom system and global positioning system, a helicopter is more accurate and precise in application rate than hand spraying. Because a helicopter can treat up to 50 acres per hour depending on the location of the heli-base, this technique has been shown to be very cost effective (personal communication with Ryan Amundson, Wyoming Game and Fish). Aerial spraying would allow MVNP managers to restore larger acreages of cheatgrass infestations.

Plateau (imazapic) targets cheatgrass, tumble mustard, and other exotic annual forbs. Plateau is a pre-emergent chemical proven to be effective at killing annual seedlings using concentrations that do only negligible harm to perennial vegetation. Some natives may experience temporary foliage yellowing the first year, but no long-term impacts are expected. Native annuals would potentially be killed by Plateau the same way non-natives would, but habitat with native annual plant communities would not be selected. Plateau remains lethal in the soil to annuals for at least two years giving a great advantage to the native perennial grasses seeded in. Park staff will establish buffer zones around known populations of uncommon perennial plants with no known level of tolerance to Plateau and to small areas of surface waters associated with springs. These small areas may be treated manually at a different time. 

The active ingredient in Plateau, imazapic, is not mutagenic or teratatogenic and would not be expected to have any adverse effect on big game and none game species when used as labeled. It is considered to be nontoxic to mammals, birds, fish, and aquatic invertebrates. Imazapic is non toxic to fish and aquatic vertebrates with a 96 hour LD50 value greater than 100 mg/L (comparable to caffeine at 192 mg/L). If ingested by mammals, imazapic is rapidly excreted in the urine and feces and does not bioaccumulate in animals. The potential exposure to wildlife following a labeled application of imazapic would not be expected to have any adverse effects. 

Imazapic has limited mobility in soil and soil binding is a complex function of soil pH, texture and organic matter content.  The binding of imazapic to soil has been observed to increase with time.  Imazapic has been show to have little lateral movement in the soil. The major route of imazapic loss from the soil is through microbial degradation. From a total of nine soil dissipation studies conducted with imazapic, no residues were found below the 18-24 inch soil layer. After an application of imazapic, there is little potential for movement off the treated area. Imazapic is not volatile and binds moderately to most soil types once applied. Physical movement of the treated soil would be the most common way for significant quantities of imazapic to move outside the treatment area. Mitigation measures would be taken to keep imazapic out of park waters by minimizing spray drift and leaving a sufficient untreated buffer area adjacent to surface waters. 

The impact of the helicopter flight in these canyons would have a minor effect on animals, but the August time period would mean that young of the year would already have reached an age in which they could tolerate the temporary stress caused by a low flying helicopter. 

Native grass seed would be applied along with a special application of Biological Solution, a “living” fertilizer that has been shown to be very helpful in this arid environment. “Biological Solution” is a liquid soil amendment that alleviates soil compaction and enhances soil health by restoring biotic activity. Biological Solution can increase the water efficiency of soil by 30 percent.  Seedlings are better able to utilize nutrients in the fertilizer and become established. 

Animal Control Agents.  Goats can be used as a tool in intensive browsing and short duration schemes under holistic resource management principles. Currently, the US Fish and Wildlife Service, Bureau of Reclamation, Bureau of Land Management, and Forest Service contract goats to selectively browse disturbed, weed infested land for the purpose of producing conditions desirable for native plant species. This technique could help reduce the amount of chemicals applied on park lands. 

In an arid environment, grazing is a powerful tool for land management. Animal impact on the land with corresponding hoof action, manure additions, and selective grazing may be used to enhance ecosystem functions. Goats are browsers, not grazers, and prefer 10% grass which is opposite to the diet preferences of cattle and horses which prefer 90% grass. Goats eat noxious weeds and brush in preference to grass, and recycle all consumed plants to organic fertilizer pellets that are scattered evenly on the ground. Goats have a narrow, triangular mouth and they chew and nibble very fast, resulting in crushed unviable seed. Enzymes and digestive juices further destroy weed seed viability. Hoof action incorporates seed, plant materials and fertilizer into the soil, helping the soil stability, the baseline of restoration. Timing is important in achieving weed management goals. Goats would be applied in early summer as the target weed species are at their peak production (Lamming 2002).

Natural Resource staff proposes to set up a five acre treatment plot in the vicinity of the Rock Quarry Road. The treatment would use goats to manage musk thistle, tumble mustard, and other weeds. The pilot project would consist of a series of six treatments over three years, two treatments per year. Two hundred goats would browse the treatment area fenced with electrical fencing supervised by an experienced goat herder. The treatment area would be seeded with native perennial grasses in the first and third year and Biological Solution would be applied over the three year span. If goat treatments proved successful and effective, goats could be implemented on a larger scale in suitable treatment areas, using the same general practices. However, should a larger area be treated in future years, a herd dog would assist the herder on a continuous basis and the electric fencing be used primarily for keeping animals confined overnight. Such a program was highly effective in reducing noxious weeds at Devils Tower National Monument from 1994 to 1997.

Alternatives Excluded From Further Consideration

No invasive exotic plant management or control.  This alternative was excluded from further consideration because it does not meet the requirements of the park’s enabling legislation to protect natural resources, the NPS Organic Act, NPS policies, or the Federal and State noxious weed acts. Although this alternative was considered and is useful for comparison with the other alternatives, it is unacceptable.

Proposed Actions Included in Both Alternatives

The following nine proposed management actions comprise the Invasive Plant Management Plan and are discussed below. The actions are designed to be relevant and applicable in achieving some level of invasive plant control strategy regardless of the alternative selected for implementation in MVNP. Only the degree to which each management action is implemented (ie. techniques employed, scale of activity) varies among the alternatives according to the constraints of each alternative.

All of the actions assessed in this document are based on an Integrated Pest Management (IPM) approach.  IPM is the coordinated use of pest and environmental information along with available pest control methods to prevent unacceptable levels of pest damage in the most economical way and with the least possible hazard to people, property, and the environment (NPS, 1988). Both proactive and reactive methods are used.  An IPM approach targets an individual plant species prescribing the method or combination of methods that will best achieve the desired result.

The Invasive Exotic Plant Management Plant calls for nine proactive strategies to achieve the goal of eradication and/or reduction of invasive exotic species in MVNP.  These actions are: 

Action 1  - Inventory and monitor invasive exotic plants in MVNP. 

Action 2  - Prioritize exotic plants to be controlled.

Action 3  - Identify control techniques most appropriate for each species.

Action 4  - Apply the most appropriate treatment for each species.

Action 5  - Monitor effectiveness of control efforts.

Action 6  - Prevent new infestations by monitoring invasive exotic plant pathways and implementing Best Management Practices (BMPs).

Action 7  - Increase public awareness about MVNP exotic plants and control methods.

Action 8  - Work with adjacent landowners and local, county, state, tribal and federal agencies to research, plan, and manage noxious weeds.

Action 9 - Create annual work plans to guide and track invasive species management activities.

These nine actions constitute the Invasive Exotic Plant Management Plan and are discussed in detail in this chapter.

ACTION 1 – Inventory and monitor invasive exotic plants in MVNP and YHNM.

This action calls for the continuation and development of a rigorous inventory and monitoring program in MVNP.  Information gathered from the inventory and monitoring program will be evaluated and integrated into the exotic plant management program. Knowing which invasive species are present, their location and abundance or distribution is the basic building block in any weed management plan. Incomplete information on the location and abundance severely limits the ability to achieve habitat management and restoration goals. Table 2 in Chapter 1 provides a history of vegetation monitoring efforts in Mesa Verde.

The seasonal weed crew, other park staff and volunteers conduct invasive exotic plant surveys documenting species present and population size (MVNP Resources Management Division Annual Reports 1999-2002, 2004 and 2005). Appendix B provides locations and maps of weed treatment areas. These surveys include road shoulders, developed areas, view points, archeological sites, and hiking trails in the park and monument. When time allows, strategic backcountry areas are surveyed for the presence of new infestations. Backcountry rangers and archeological staff are trained to identify invasive exotic plants and are instructed to map and report invasive weeds to the Division of Research and Resource Management. Any staff or contractor conducting vegetation monitoring is instructed to notify the Division of Research and Resource Management if any of the 35 invasive exotic plants are encountered, or if monitoring detects an increase or decrease in the number of exotic plants. Resource managers also survey for national and state watch list exotic species. MVNP continues to monitor areas where exotic plants have been removed and were biological controls have been released.  As funding and staffing allows, additional plots will be established at selected locations for more intensive sampling of vegetative cover and density to determine the effectiveness of control techniques.  

Data Management

One of the key elements of successful evaluation is maintaining complete and readily accessible data bases for historical information, as well as for vegetation sampling data.  A complete set of yearly records will need to be kept and maintained for each site where work occurred regarding control techniques and sampling data. MVNP uses Global Positioning System (GPS) equipment to locate and Geographical Information System (GIS) software to map invasive exotic plants. Maps of each treatment area showing specific locations of invasive exotic plants are maintained in the Division of Research and Resource Management.  

The Forest Service, BLM and NPS are collaborating on the development of a data set for the collection of weed data. Specific standards for data collection will facilitate the interagency sharing of data. Weed data will be cross-referenced with other data (i.e., slope, aspect, roads, trails, etc.) to provide additional information on the effective management of invasive exotic plants (yearly exotic plant control program reports).   

ACTION 2 – Prioritize exotic plants to be controlled.

MVNP prioritizes invasive exotic plants for control based on two management strategies:  Risk Assessment (based on best available “in house” information and professional judgement) and Management Zones.  MVNP also relies on new information as it becomes available about the invasive tendencies of species and considers state or national priorities when setting park and monument weed priorities.

Given the differing characteristics of invasive exotic plants in the park and monument, it is helpful to rank species into categories for management action. Emphasis for managing invasive exotic plants will be on significance of impact and feasibility of control.

Risk Assessment 

In 2004 Kate Watters of Northern Arizona University conducted a risk (invasiveness) assessment of exotic plant species known to occur on the Colorado Plateau (including MVNP and YHNM).  This risk assessment evaluated exotic plants based on their ecological impact and their relative ease of control. Exotic plant species were assigned “urgency” or priority scores, ranging from high (delayed action will result in significant effort required for control), to medium (delayed action will result in a moderate increase in the effort for control), to low (delayed action will result in little increase in effort required for control).  High-ranking plants – those that have a potential ecological impact in the Risk Assessment – will be the highest priority for control.  

Management Zones

Three management zones are defined for all park management actives:  wilderness, historic, and developed (MVNP Statement for Management 1991).  Priorities for controlling exotic plants are consistent with priorities established for each of these zones.

Wilderness Zone.  This zone includes undeveloped areas of the park located along the steep escarpments in the northern and eastern parts of the park.  The three wilderness areas together comprise 8,500 acres or 16.3 percent of the park.  Within this zone, emphasis is on protection of natural resources and ecological processes. This zone has a low priority for controlling invasive exotic plants because access points such as trails leading into the wilderness are mostly inaccessible or nonexistent. There is one Research Natural Area (RNA) located on Park Mesa.  In 1996 a wildland fire burned 278 acres of this RNA and during the next year vast areas of musk thistle and cheatgrass began to develop.  The unburned portion of Park Mesa remains mostly weed free.  Invasive exotic plants found in this RNA will be given a high priority for eradication.  

Historic Zone.  This zone makes up the vast majority of the park (42,744 acres or 82 percent of the park) and includes the bottom of Mancos Canyon and the one private inholding (232 acres) still within the boundary of the park.  Much of the park’s primary roads and many backcountry roads and trails pass through the historic zone.  Backcountry access is limited to permitted researchers and park staff on official duty.  Invasive exotic plants will be given high priority for eradication if their presence alters the integrity of an historic landscape.  With the exception of invasive exotic plants, exotic plants that are an integral part of a cultural landscape within these historic zones will be managed and protected. 

Developed Zone.  This zone which includes certain cultural landscapes, makes up a small percentage of park land (1,050 acres or 2 percent of the park) where development and intensive use substantially alter the natural environment.  Established uses within the developed zone include entrance kiosks, campground/picnic areas, park housing, visitor center, utility areas, concession operations (lodge and restaurants), numerous archeological visitor attractions, and park headquarters complex.  This zone is managed for administrative and recreation purposes and is frequently disturbed with construction and maintenance activities.  The developed zone has the highest incidences of invasive exotics providing an avenue for invasive exotic plants to expand into surrounding natural areas.  Therefore, the developed zone will be given the highest priority for exotic plant management to prevent the spread of invasive exotic plants to undisturbed areas of the park.

In addition to the strategies of the Risk Assessment and Management Zones, other considerations are examined when establishing priorities for invasive exotic plant management:

How does the plant affect the biodiversity of the park and monument? 

MVNP has a diverse native plant population with over 634 known vascular plants. Fire events have left over half of the park susceptible to the invasion of musk thistle and other noxious weeds. These aggressive plants can alter hydrologic conditions, soil characteristics, and fire intensity and frequency. Noxious weeds interfere with natural succession and displace a diversity of species including rare species. Invasive species grow and spread rapidly and can establish and persist over large areas. Invasive species are characterized by robust vegetative growth, a high reproductive rate, abundant seed production, and high seed germination rate, and longevity. 

Is the area susceptible to infestation?  

There is evidence to suggest that the structure and site conditions of plant communities have a significant influence on the capability of exotics to invade and establish colonies. Significant factors include habitat type, aspect, moisture, canopy coverage, soil, geology, competition, and plant diversity (Chong 2002).

Canopy cover affects survival and growth of invasive exotic plants.  Open sunny habitats have more invasive exotic plants than closed forest canopies.  Grasslands appear vulnerable to invasion by invasive exotic plants, while invasion of forests is less likely.

A major factor contributing to MVNP’s exotic weed infestation has been due to recent wildland fires.  Since 1989 the park has experienced seven large scale wildland fires:


1)  Long Mesa Fire, 1989 (2,463 acres)


2)  Chapin V Fire, 1996 (4,781 acres)


3)  Bircher Fire, 2000 (22,405 acres)


4)  Pony Fire, 2000 (4,740 acres)


5)  Long Mesa Fire, 2002 (2,308 acres)


6)  Balcony House Complex Fire, 2003 (2,736 acres)

The piñon -juniper woodlands in MVNP that have burned during the twentieth and twenty-first centuries (in 1934, 1959, 1972, 1989, 1996, 2000, 2002, and 2003) are not presently becoming reforested with piñon and juniper.  Tree regeneration is almost nonexistent within the 20th and 21st century burns.  Instead, the former woodland has been replaced by shrubland or swards of non-native grasses such as cheatgrass or smooth brome. Studies conducted in the park have shown that plant succession following burns produce a rapid invasion and increase in invasive weeds into areas subjected to hot fires (Floyd-Hanna et al. 2006).  The major species of these exotic weed invasions are Canada thistle and musk thistle.

What are the state and county priorities for weed control?

There is a regional list of 90 exotic species considered invasive, which occur in at least one or more of the following states: Colorado, Wyoming, Utah, New Mexico, Nevada, Washington, Oregon, Kansas, South and North Dakota, and Montana.  These states are working together to prevent invasive exotic plant infestations.  These 90 invasive exotic plants should be controlled or eradicated if they appear in the park or monument.  The Colorado noxious weed list developed by the Colorado Department of Agriculture is provided in Appendix F (http://www.ag.state.co.us/CSD/Weeds/Weedhome.html).  Many of these species do not yet occur in the state.  If these listed species show up in MVNP, their eradication will be high priority. Currently, of the 35 species identified for treatment, 20 are listed as priorities by the state of Colorado.

Is an invasive exotic plant within 1/2 mile of the park or monument boundary and threatening to spread to adjacent lands?

Invasive exotic plants that have the potential to spread to adjacent private or public land will be given a high priority for control.

Is the invasive exotic species new to the park/monument or a new infestation of an existing species?

Exotic plants are much easier to control and less costly to eradicate when they are few in number.  A high priority will be given to eradicating newly discovered infestations of invasive exotic plants.

In summary, high priority for control will be given to exotic plants that:

· Affect the biodiversity of park or monument resources.

· Threaten rare plant species in the park and monument.

· Occur within the historic zone or the RNA in the park.

· Occur in developed areas that are “hot spots” or pathways for infestations to spread.

· Threaten the integrity of an historic landscape.

· Are listed by the state and/or county as high priority for eradication or control.

· Occur within 1/2 mile of the park and monument boundary and pose a threat to spread to neighboring lands.

· Are new infestations of new exotic plant species, having never occurred in the park and monument before.

· Occur in areas where seed can be rapidly dispersed to other areas of the park and monument.

· Species that have a high potential for ecological impact calculated in Risk Assessment. 
ACTION 3  –  Identify control techniques that are most appropriate for each species.

Control techniques will be selected that achieve maximum effectiveness in eradication while minimizing risks to natural resources, cultural resources, and the human environment.  They will be identified as appropriate for invasive exotic plant control if they possess the following characteristics:

Control Technique Characteristics:

· The control technique must be effective at killing the invasive exotic plant or managing at an acceptable threshold level.

· The control technique poses little or no risk to native vegetation, wetlands, wildlife, or other natural resources.

· The control technique poses little or no risk to cultural resources.

· The control technique poses little or no risk to the human environment or to the safety of park and monument visitors or park employees.

· The control technique must be cost-effective to implement.

These characteristics are described in further detail: 

Effective at killing the invasive exotic plant or managing at an acceptable threshold level.

Five options are available to managers in controlling invasive exotic plants:

Mechanical - Using tools to remove exotic plants by digging, mowing, or cutting.

Cultural – Cultural control can have a variety of interpretations within IPM. Some managers define it as referring to actions taken that require change in human behavior or thought processes. For purposes of this document, cultural control is defined as providing competition, stress, or control of exotic species by planting native vegetation, prescribed grazing by domestic livestock (goats), excluding appropriate animals (feral horses) or using prescribed fire.

Chemical - Using herbicides to kill or severely stress invasive exotic plants. 

Biological - Using insects, mammals, or pathogens to kill or stress exotic plants.  

Prevention - The implementation of Best Management Practices (BMPs), monitoring, education, and the early detection and treatment of weed introductions 

The process of evaluating which technique(s) is/are most appropriate for each species is known as Integrated Pest Management (IPM). Techniques vary in effectiveness.  In some cases, a combination of treatments is necessary to meet control or eradication goals.  For example, perennial pepperweed is most effectively controlled when mechanical means (i.e., mowing) are followed by a chemical application. Each category will be analyzed in the Environmental Consequences chapter.

The control technique poses little or no risk to native vegetation, wetlands, wildlife, soils, or other natural resources. 

MVNP will continue to make a good faith effort to evaluate treatment options and ensure all environmental compliance standards are met.  MVNP will review any new relevant scientific literature and references to ensure that the control technique selected utilizes the best technique possible. The Relative Aquifer Vulnerability Evaluation (RAVE) Appendix G will be used to evaluate which herbicides would be appropriate for use in the vicinity of water. Furthermore, herbicides will not be used within five feet of springs or seeps during low flow periods. In addition, some species may require more than one application of herbicide. To improve the efficacy of an herbicide, other IPM techniques, such as mowing, may be used before the chemical is applied.  

The technique poses little to no risks to humans.  

IPM techniques have the potential to harm humans, if hazards are not mitigated.  Injuries can occur with the use of weed whackers, chainsaws, hand tools, and prescribed fire. There is a potential for harm to visitors and other staff in areas where weed management is occurring in high visitor or staff use areas. 

The Mesa Verde Hazard Communication Plan addresses the use of hazardous chemicals and materials within the park and monument. This document includes protocols for maintaining MSDS sheets, Job Hazard Analyses (JHA), container labeling, and training of employees and guidelines for respiratory safety. This plan also addresses pesticide handling including storage, disposal, personal protection equipment and an herbicide spill plan.  The Pesticide Handling section of the Hazard Communication Plan is provided in Appendix H.

A JHA was developed for the management program. The purpose of the analyses is to define the technique and tools required for each IPM activity and thoroughly examine all steps of the activity and identify and mitigate potential hazards of each step. Other activities include posting notice of herbicide applications in visitor use areas. 

The technique poses little or no risk to cultural resources.  

MVNP will identify a control technique that poses negligible or no impact to known cultural resources.  Ground disturbing activities, such as digging plants, using ATV or prescribing fire, may not be appropriate for exotic plant removal where cultural resources are present. 

The technique is cost effective to implement.

Cost is not the driving factor in selecting appropriate IPM techniques, but is considered in the context of size, location, integrity of resources threatened, and management goal (eradication, suppression, containment) for a particular treatment area. Having a full range of IPM techniques in a weed management tool box allows the choice of the treatment that is most cost effective to implement. Choices of techniques and management strategy have both long-term and short-term cost implications. Often spending more money initially will allow lower costs in the future if infestations are prevented or controlled.  

ACTION 4 – Apply the most appropriate treatment for each species. 

The action level is the size of an invasive exotic plant population at which some level of management must be applied in order to prevent that population from reaching a determined threshold level. The threshold level is defined as the size of the invasive exotic plant population that causes unacceptable damage sufficient to warrant management of the problem. Appendices C and D identify the recommended action for each of the 35 invasive exotic plants and the recommended control technique. If it is determined that eradication is not feasible, the objective will be to suppress the exotic plant population below the threshold level, or conduct limited eradication or containment in sensitive areas of the park and monument (NPS 1991 and 2001).  In some cases, the action level is reached when only one plant is found and eradication is possible. In examples such as leafy spurge, Mediterranean sage, dalmatian toadflax, and Russian olive the action level is reached when only one plant is found and treated. Presently these species have been eradicated from the park and monument and monitoring will continue to locate and eradicate future infestations.
Mechanical Treatments

Mechanical treatment involves the use of tools to remove invasive exotic plants by cutting, mowing, digging, cutting seed heads and/or cutting the plants or hand-pulling. The preferred method is digging the plant including the root out of the ground with a shovel or pulaski rather than cutting.  Mechanical may often be used in combination with another treatment. For perennial and biennial species that have already flowered or produced seed, removing the seed heads and digging the plant out of the ground is the preferred method. This eliminates the chance for the plant to re-flower. Mowing or using a weed whip can have a negative effect on some adjacent native species (wildflowers and shrubs), so caution will be used during use of these techniques. Mechanical treatments are not effective on plant species with rhizomes.

The effectiveness of hand pulling as a weed management tool will vary, based on the target species, site condition and plant density.  It is extremely important that sufficient native species are present to occupy niches exposed by the pulled weed(s) or reseeding with native plants may be required.  Pulling is an effective control technique when invasive exotic plants occur in small colonies, or are sparsely spread out in a native plant community, but may be impractical for large infestations. Houndstongue is good example where hand pulling has been an effective control method. A danger category chemical is used to chemically treat this species and the majority of spraying requires crawling under oak brush to target plants.  Presently the amount of houndstongue known to occur in the park can be controlled by hand-pulling. The disadvantage of pulling or digging is that disturbance to the soil may increase opportunities for other noxious weed seeds to germinate.  

Cultural Treatments

Cultural treatment entails restoring native plant communities to disturbed areas by manipulative or natural restoration techniques and maintaining existing plant communities in a healthy vigorous condition that would favor native plants over invasive exotic plants (McLendon 1996).  Cultural techniques would maintain healthy native plant communities that can compete with invasive exotic plants. Examples of cultural techniques include restoration, the use of animal control agents, exclusion of livestock, and prescribed fire.

Restoration.  Revegetation projects are closely tied to invasive exotic plant prevention and control.  A healthy vigorously growing native plant community can be resistant to the spread of some invasive exotic plants. MVNP has a very proactive vegetation restoration program for the time being. MVNP has a six-month 3-person crew dedicated to both weed eradication and restoration efforts. In addition, over 2,000 hours of volunteer time was devoted to native plant restoration in 2005, most of which occurred in areas of the park and monument where invasive exotic plants are a concern. 

The park has cooperative agreements with other agencies, including the Natural Resources Conservation Service Colorado Plants Material Center at Meeker, Colorado. The Plants Material Center has carried out native seed production projects for various native grasses and forbs and developed plant material for the park lands disturbed during Federal Highways Administration and new housing construction projects. Over the past three years Meeker has produced over 3,560 native plant seedlings for outplanting at disturbed sites.

Restoration is defined as method to mitigate disturbed areas or control weed problems by restoring native vegetation communities to existing conditions prior to disturbance or invasion. In many cases, no active restoration may be necessary if there is enough desired vegetation in the proximity to occupy niches opened by weed control measures. However, when desired vegetation cover is nonexistent or inadequate for the site conditions, active restoration is required to speed recovery of a healthy and competitive plant community.

Many weed management efforts focus on simply controlling weeds with limited regard to the existing or resulting plant community. Before the treatment of invasive species begins, a restoration plan establishing future desired future condition objectives relevant to anticipated land use must be considered. Restoration techniques at MVNP may include, but are not limited to, seeding, seedling and sapling transplanting, soil amendments and inoculum, mulch, irrigation, hydro-seeding and follow-up treatments. For BAER and other large-scale projects MVNP has implemented seeding with helicopters. A seed zone map and seed list has been developed as a tool to prescribe seed mixes based on different areas of the park and monument based on elevation and soils. Refer to Appendix J for a map of the seeding zones and seed prescriptions.

Animal weed control agents.  In an arid environment, grazing and browsing can be a powerful tool for land management. Animal impact on the land with corresponding hoof action, manure additions, and selective grazing may be used to enhance ecosystem functions. Goats are an example of selective browsers that eat noxious weeds and brush in preference to grass, and recycle all consumed plants to organic fertilizer pellets that are scattered evenly on the ground. MVNP anticipates the approval of a small pilot project to test the use of goats to manage musk thistle and other weeds on disturbed park land (Lamming 2002). 

On the other hand, horses and cattle that prefer grass to noxious weeds have an adverse impact on weed management and restoration goals. For decades, horses and cattle from the neighboring Ute tribal lands and private lands have occupied and reoccupied MVNP.  These animals have been damaging surface waters, plants, soil, and wildlife habitat. Currently, as many as 100 wild horses occupy MVNP.  A horse trapping program is on-going but has not significantly addressed the problem. Deteriorated boundary fencing allows for movement of livestock between borders. Exclusion of livestock is essential to the success of weed management and restoration efforts. The weed management program includes an effort to identify and repair boundary fence problems.

Prescribed fire.  Prescribed fire can be used as a tool to maintain healthy native plant communities that have evolved with fire. Fire is known to set back the growth of some invasive exotic plants like smooth brome, cheatgrass, hoary alyssum and sweetclover while enhancing native perennial grasses. However, fire can also be a detriment to native plants if it occurs at the wrong time of the year or burns too hot, killing native plant species and enhancing invasive exotic plant establishment and spread. The results depend on when and how hot fires burn. 

Chemical Control

Chemical control refers to the use of herbicides and adjuvants applied with herbicides to improve their efficacy to kill target plants. Herbicides can be used to significantly reduce or eradicate infestations of invasive exotic plants when determined necessary by resource managers. In many cases the short-term impacts to native plant communities of using an herbicide outweighs the long-term impact if an invasive exotic plant was allowed to expand and displace native plants and native flora. Even if native plants are affected by the use of herbicide, monitoring at MVNP indicates the site will restore to natural conditions once the invasive exotic plant is removed. If not, other methods are applied such as applying fertilizer, soil innoculum, mulching, and seeding with native species.  The long-term goal is to reach a point where herbicides will be significantly reduced.  

Every effort possible will be made to catch small, isolated infestations of noxious weeds where herbicides may not be needed, or if needed, used at very low levels. BMPs have been developed to minimize introductions of invasive exotic plants, but some infestation is still expected.  It is extremely difficult to prevent all introductions from occurring because of visitors and the nature of invasive exotics. 

Some techniques used for mechanical, cultural, and chemical applications involve the use of motorized vehicles such as ATV’s and tractors. There is a park and monument-wide ban on off-road uses of these types of vehicles, except under special circumstances that require additional scrutiny by park and monument staff. Weed management is no different than other park operations and the use of motorized vehicles will be considered only in areas appropriate for their use and on a project-by-project basis.

Biological Treatments

We can introduce exotic animals, insects or pathogens to control invasive exotic plants only when all of the following conditions exist (NPS, 1988):

· Available native species and other control options will not meet the needs of the management program.

· Based on scientific advice from appropriate federal, state, local, and nongovernmental sources, the exotic species will not become pests.

· Such introductions will not spread and disrupt desirable adjacent native plant and wildlife communities and associations, particularly those in the natural zone.

The goal of biological control is to bring the invasive exotic plant into an ecological balance with the native plant community or at least to reduce its density or stress the plant enough that another control technique can be more effective. Biological control will rarely eradicate the target species. Biological control techniques should not be used on a small patch of an invasive exotic plant when it is the only patch of that species in the park, county or state and immediate eradication is the desired objective. Implementation of biological control is best suited to large, dense and/or widely scattered populations. If biological control techniques are used alone, it may take many years to be effective on some plant species.

The use of biological controls concerns park staff when there are native species in the same family as the invasive exotic plant.  Musk and Canada thistle biological controls have the potential to impact native thistle species. Any exotic species introduced into an ecosystem to control another exotic species is not guaranteed not to evolve or widen its diet breadth to impact closely related native species. MVNP has to weigh the long-term consequences of using an exotic species to control another exotic species and decide if the risk is acceptable.

In most cases, if biological control is the only technique used, it could take 5 to 15 years to see any results.  The infestation may greatly increase during the interval before biological control becomes effective.  Thus, an integrated approach would be preferred.  For example, an invasive exotic plant could be controlled with biological control in one area and other IPM techniques in another location depending on the size of the area and density of plant populations.  In the final analysis, biological control can reduce or eliminate the use of chemical and mechanical treatments, thus saving time and money.  

ACTION 5 – Monitor effectiveness of control efforts.

Monitoring is the repeated collection and analysis of information to evaluate progress and effectiveness in meeting resource management objectives (Elzinga et al. 1998). Monitoring is an essential strategy of an integrated weed program. Based on inventory and ranking criteria, a good monitoring program saves time and funding by analyzing which control techniques are working and which are not. Monitoring programs can range from simple, such as photo points, to complex, such as plot and transect data collection, but all are ongoing processes that will detect useful trends over time. MVNP will continue to monitor the occurrence of invasive exotic plants and update the information annually. Areas targeted for removal of exotic species will be carefully monitored for the effectiveness of control efforts.

The Northern Colorado Plateau Network (NCPN) is currently researching and developing invasive species treatment effectiveness monitoring protocols that will be employed by all NCPN parks in the future. These protocols will likely include techniques such as photo points, transects, and/or plots. A minimum monitoring standard will be established for consistency and continuity across NCPN parks. These protocols will be implemented in MVNP when they are completed. 
The NPS is in the process of standardizing weed mapping and data development guidelines for the Intermountain Region (IMR). For the majority of park units within the IMR there is limited information available on the distribution of most invasive species. Without inventory and distribution information, park resource managers lack critical tools required to develop a focused strategy for addressing weed management issues. Specifically, weed inventory and mapping information can: 

· Increase the ability of resource managers to analyze and prioritize weed management needs and direct work efforts and resources, maximizing time and cost effectiveness of weed management actions

· Serve as a critical baseline for long-term monitoring and evaluation of management activities

· Be combined with layers of information (soil types, depth to water table, slope, elevation, etc) which can assist in identifying appropriate herbicides for control as well as contributing to the knowledge of ecological relationships associated with weed invasions

ACTION 6   Prevent new infestations by monitoring exotic plant pathways and implementing BMPs.

The most effective, economical, and ecologically sound approach with zero risk to resources of value in managing invasive species is to prevent their invasion in the first place. Often, managers direct limited resources to fighting firmly established infestations. By that stage, management is expensive and eradication is likely impossible. The focus needs to be on limiting the spread of invasive plants into non-infested areas. However, limited resources might be spent more efficiently on proactive weed management that contains existing weed infestations but also focuses strongly on prevention or early detection of new invasions (Center for Invasive Plant Management, 2003).

Exotic plants establish themselves in heavily developed or high use areas (“hot spots”). These “hot spots” of infestation provide avenues for invasive exotic plants to expand into other areas of the park and monument.  MVNP will closely monitor “hot spots” including road shoulders, campgrounds, parking lots, housing, trailheads, trails, and other high visitation areas every 1-5 years to detect new invasive species establishment.

MVNP is in the process of developing a landscaping plan for park housing units and developed areas. A portion of the plan will outline responsibilities of residents and park staff for the treatment of noxious weeds within these areas. The planting of invasive exotic species will be prohibited and a list of suggested native species will be provided. 

In this plan, MVNP seeks to adopt a set of invasive plant prevention guidelines, or Best Management Practices (BMPs). These practical and proactive techniques are designed to prevent invasion and permanent establishment of invasive plants during the course of daily or routine activities and operations. General objectives of these BMPs include:

· Educating workers about the importance of managing weeds on an ongoing basis

· Using only barren fill and gravel in all park and monument construction and maintenance activities 

· Avoiding or removing sources of the introduction and spread of weed seed and propagules to prevent new weed infestations and the spread of existing weeds

· Obtain soil components and mulches from weed-free sources

· Avoiding the creation of environmental conditions that promote weed germination and establishment 

· Incorporating weed prevention and control into project planning

· Improving the effectiveness of prevention practices through weed awareness and education

· To the extent possible, construction and fire fighting equipment and vehicles will be cleaned and free of soil and debris capable of transporting noxious weed seeds, roots, or rhizomes prior to entering the park and monument 

· During construction projects in areas where infestations have been identified or noxious weeds have been noted in the field, cleared vegetation and salvaged topsoil will be stockpiled adjacent to the area from which they are stripped to eliminate the transport of soil born noxious weed seeds, root, or rhizomes; during reclamation topsoil and vegetative material from infested sites will be returned to areas from which they were stripped; equipment used in infested areas will be cleaned before being transported to other sites

· To the extent possible minimize the footprint of construction or other projects that impact vegetation.

· Using certified weed seed free hay for feeding horses, mulching of reseeding projects, or in erosion control projects. 

ACTION 7 –  Inform the public about exotic plants and control measures. 

MVNP has several programs already in place that make connections with the public and staff regarding invasive species. The park newsletter has a section that discusses the problem of invasive plant species, MVNP weed management efforts, and compels the visitor not to be a part of the problem. Weed posters with targeted invasive species have been posted in strategic locations to reach visitors and staff.  Park and monument volunteers are given a presentation that includes an introduction to the ecology of invasive weeds and information on current control techniques. Often, volunteer groups are engaged in weed eradication efforts as part of their service projects. 

MVNP will continue to work to increase efforts to inform the public and park staff about invasive exotic plant ecology and control measures implemented at MVNP, and how they can contribute to these efforts. For instance, park staff and visitors can contribute to exotic weed management efforts by inspecting boots/shoes and vehicle tires for “hitch-hiking” seed as they travel from one area to another. MVNP could expand awareness by initiating staff project days where park staff can learn about a particular weed problem and then participate in a short work project focusing on a particular goal or species, such as improving rare plant habitat or eradicating a new intruder.

MVNP will increase efforts to inform the public and staff about invasive plants and the park’s strategy for managing these species. Some ideas for improving and expanding awareness include: 

Visitor Centers – Expand information available on invasive exotic plants at visitor centers (site bulletins, postings on bulletin boards, and/or through personal communication by rangers).

Interpretive Programs –Interpretive rangers leading guided tours will be given information and encouraged to discuss exotic plant management concerns and controls in MVNP.

Environmental Outreach Programs – MVNP can integrate invasive exotic plant management issues into current environmental education curriculum. 
Junior Ranger Program –Simple weed management messages could be added to the Junior Ranger Program. 

Park Newspaper/Press Releases – Use the park newspaper or press releases as a venue for informational articles and updates about invasive exotic species management in MVNP.

Internet – Develop an invasive species website or link within the MVNP home page dedicated to providing information about ecology of invasive exotic plants page.

Signs – If chemicals are used, the treatment areas will be posted with conspicuous signs detailing the chemical applied and the ecology of the invasive species.  

Informal Annual Meetings – Provide an opportunity for interested individuals and park staff (maintenance, fire, and other resource management staff) to meet and discuss the effectiveness of all management tools and the upcoming annual work plan.

ACTION 8 – Work closely with adjacent landowners and other partners to achieve common goals of exotic plant management.

The spread of invasive exotic plants throughout Colorado, the American west, and the nation poses a serious environmental and economic threat to public land, ranchland, farmland and private property.  MVNP has joined with other federal, state and local government agencies, homeowner associations, private landowners, and businesses to develop joint strategies for curbing this silent threat. The Colorado Division of Wildlife worked closely with MVNP to provide funding support for the post-fire helicopter seeding in the vicinity of Park riparian corridors to decrease erosion and protect water quality.  

MVNP is working closely with the Colorado Department of Transportation (CDOT) to control populations of diffuse knapweed and Dalmatian toadflax along the state highway and the Mesa Verde interchange.  This source population along Highway 160 is a vector of spread into the park that has spread from Cortez to Mud Creek. 

MVNP utilizes the Colorado Plateau-Petrified Forest Exotic Plant Management Team (EPMT) for assistance on treatments of noxious weeds in the park and monument. Aramark, the park concession, carries out mowing projects in the vicinity of the lodge and campground. Mowing contributes to weed control in high use areas.

The State Board of Land Commissioners through the Department of Natural Resources (CDNR) is committed to working in cooperative efforts with other state and federal agencies in the treatment of weed problems. CDNR has provided funding for tamarisk eradication efforts along the Mancos River in MVNP. The Montezuma County Weed Control Program educates private land owners on the Colorado Weed Management Act and it requirements, the origin of noxious weeds, and the identification and management techniques of targeted weeds and, in some cases, controls noxious weeds. Park managers communicate with Montezuma County on specific noxious weed issues on private land on park and monument borders. 

MVNP is a partner of the Dolores River Tamarisk Action Group (D-TAG). The Delores Soil Conservation Service has funded an employee within the Cortez field office to organize the effort and track D-TAG grant funding and spending. D-TAG is making great progress with tamarisk control on a watershed level in Montezuma County. Currently, D-Tag is prioritizing the removal of tamarisk populations in the upper McElmo drainage, north of MVNP. In addition, MVNP is part of an inter-agency management team to form a weed management area, the Southwest Colorado Weed Management Area.

MVNP values cultivating relationships with it neighbors. The Mountain Ute Tribe and park biologists strategize on the management of tamarisk populations within shared drainages. MVNP has almost eradicated its tamarisk populations within the Mancos drainage and throughout the park. Currently, the Mountain Ute Tribe is prioritizing treatment of tamarisk on the Mancos River starting at the park boundary working south on tribal land.  The tribe and the park are also collaborating on the future release of biological control agents to target tamarisk.

MVNP will continue to exchange information and weed control strategies with surrounding landowners in an effort to eradicate or reduce exotic plant populations along shared boundaries.  MVNP weed managers partner with the U.S. Forest Service (USFS), Bureau of Land Management (BLM), Bureau of Reclamation, United States Geological Survey (USGS), Colorado Department of Agriculture, CDOT, Colorado Noxious Weed Management Team, Montezuma County Weed Control Program, Colorado Noxious Weed Management Team, Colorado Division of Wildlife, Bureau of Indian Affairs (BIA), D-TAG, NRCS, Colorado Plateau-Petrified Forest EPMT, Aramark, and the Mountain Ute Tribe on the control of noxious weeds. MVNP also works with MVNP and YHNM neighbors concerning access issues. 

The USFS, BLM, NPS, USFWS, and BIA are working together to create a system, Fire Program Analysis (FPA) for fire management. The goal of the FPA system is to provide managers with a common interagency process for fire management planning and budgeting, to evaluate the effectiveness of alternative fire management strategies through time, and to meet land management goals and objectives. FPA will be driven by qualified fire objectives and performance measures for the full scope of fire management activities. Invasive species have been discussed by the FPA team and weed control will be included in management goals.

MVNP will continue to work with volunteers (local and others) in controlling invasive exotic plants by mechanical, cultural, or biological means. Over 2,200 hours of volunteer time was devoted to the IPM program in 2005. Volunteers have helped to reduce the number of acres infested with invasive exotics, maintain boundary fencing, and conduct other restoration activities such as planting and seeding. Volunteers include individuals and groups such as Southwest Conservation Corps, American Conservation, Experience, Landmark Volunteers, Sierra Club, Fort Lewis College and various other school groups. Funding contributors have included Earth Friends and Cannon USA.

Action 9 – Create annual work plans to guide and track invasive species management activities.

MVNP has annual work plans dating back to 2002. These plans have served as a framework for weed activities over the past three years. As weed populations and resource condition change each year, annual reports with good maps are the best way to document the status of weed control efforts and the development of new techniques for weed management and to outline plans for future years. 

The annual work plan will be used to plan sources of labor for noxious weed projects of various sizes and natures. Staff and volunteers are the primary source of weed management labor in the monument. The work plan can also strategize how to make use of the Colorado Plateau-Petrified Forest Exotic Plant Management Team and weed spraying contractors and plan other project specific (grant funded) activities.

Table 2-1.  Summary of Alternatives
	Alternative Elements/Actions
	Alternative I
	Alternative II

	Inventory and monitor invasive exotic plants in MVNP and YHNM
	Full Implementation: Park and monument surveys of invasive plants are conducted yearly in conjunction with the seasonal weed crew activities in accordance with the developed protocol.  A annual report will be produced detailing the status of known invasive weed populations.
	Same as Alternative I

	Prioritize exotic plants to be controlled
	Limited Implementation: Current prioritization for species and locations would stand. Efforts to reprioritize would be considered following the any changes in NPS, state, or local priorities and/or the occurrence of new invasive species within MVNP.
	Full Implementation: Current priorities could be expanded to address weed management on a larger scale with the use of more aggressive control techniques.

	Identify control techniques most appropriate for each species
	Limited Implementation:  The IPM plan would provide knowledge of invasive species biology, the environment, and somewhat limited technology to prevent unacceptable levels of invasive plant damage, using environmentally sound, cost-effective management strategies that pose the least possible risk to people and park and monument resources. Existing treatment methods will be used for invasive plant management in accordance with listed mitigation measures.
	Full Implementation:  The IPM plan would provide knowledge of invasive species biology, the environment, and expanded technology to prevent unacceptable levels of invasive plant damage, using environmentally sound, cost-effective management strategies that pose the least possible risk to people and park and monument resources.  By adding more aggressive treatment methods such as aerial spraying and selective grazing, significantly more acres could be treated.  These techniques would be implemented in accordance with mitigation measures specified.

	Apply the most appropriate treatment for each species.
	Limited Implementation:  The IPM plan would provide for the continuation of current program without considering more aggressive and innovative methods of exotic species control. 
	Full Implementation: The IPM plan would allow the expansion of the existing program to address noxious weed species on a larger scale.

	Monitor effectiveness of control efforts
	Full Implementation: All weed management activities would be monitored to ensure management objectives are being met. Overall treatment success would be evaluated, and adaptive management would be used to modify treatments as appropriate.
	Same as Alternative I

	Prevent new infestations by monitoring invasive exotic plant pathways
	Full Implementation:  A comprehensive set of BMPs would be implemented including prevention measures, proactive early detection efforts, rapid assessment inventory, education and tracking.
	Same as Alternative I

	Increase public awareness about MVNP and YHNM exotic plants and control methods
	Full Implementation: MVNP would continue existing visitor outreach and expand programs to improve visitor, staff, partner, and stakeholder awareness of park, monument, and regional invasive species issues. 
	Same as Alternative I

	Work with adjacent landowners and local, county, state, tribal and federal agencies to research, plan, and manage noxious weeds
	Full Implementation: MVNP will work to strengthen and expand existing collaborations and partnerships with neighboring land owners, other parks, invasive plant management experts, other resource managers, and local, state, and federal officials.
	Same as Alternative I

	Create annual work plans to guide invasive species management activities
	Full Implementation:  The annual report serves as a framework for conducting weed suppression activities. The plan provides a brief description of current and past management efforts, maps of treatment areas and anticipated needs for the following season.  Annual work plans would remain flexible, allowing for adaptive management to deal with climatic and unforeseen management challenges.
	Same as Alternative I


Environmentally Preferred Alternative

The environmentally preferred alternative is determined by applying criteria suggested in the National Environmental Policy Act of 1969 (NEPA), with additional guidance provided by the Council of Environmental Quality (CEQ).  The environmentally preferred alternative is the one “that causes the least damage to the biological and physical environment; it also means the alternative which best protects, preserves, and enhances historic, cultural and natural resources.” As expressed in section 101 of NEPA, “it is the continuing responsibility of the Federal Government to:

· Fulfill the responsibility of each generation as trustee of the environment for succeeding generations;

· Assure for all generations safe, healthful, productive, and esthetically and culturally pleasing surroundings;

· Attain the widest range of beneficial uses of the environment without degradation, risk of health or safety, or other undesirable and unintended consequences;

· Preserve important historic, cultural and natural aspects of our national heritage and maintain, wherever possible, an environment that supports diversity and variety of individual choice;

· Achieve a balance between population and resource use that will permit high standards of living and a wide sharing of life’s amenities; and

· Enhance the quality of renewable natural resources and approach the maximum attainable recycling of depletable resources.”

The environmentally preferred alternative for managing invasive exotic plants in MVNP is based on these national environmental policy goals.  A discussion of how each alternative relates to these goals follows:

Alternative I – No Action: Continuation of Current Integrated Weed Management Practices in limited areas - use of mechanical, cultural (including restoration), chemical, biological control, and prevention techniques to manage invasive plants.  This alternative seeks to meet the environmental policy goals by continuing the current program which includes several, but not all of the available IPM techniques to manage invasive plant species.  Using integrated pest management reduces the dependence on one or few techniques to manage invasive species, thereby lessening any repetitive and potentially cumulative adverse impacts of those same techniques to the safety, health and integrity of resources, visitors and staff.  IPM programs provide opportunities for selection and tailoring of individual or combined treatments of invasive species, and thus should be most effective in managing the most infestations. Protecting and restoring native vegetation communities and natural processes altered by invasive species through IPM would ultimately provide for better health, safety, and enjoyment of visitors and employees and protection of cultural and natural resources for succeeding generations.  This alternative further provides for invasive species management and prescriptions intended to contribute to the maintenance of long-term stability and diversity in native vegetation communities and would protect people and cultural and natural resources with minimal disturbance.  

This alternative does not include techniques such as aerial spraying of Plateau. Large acreages of cheatgrass can not be treated under the current IPM program. Cheatgrass is a noxious weed that threatens permanent impairment. Infestations of cheatgrass not only displace native vegetation but also provide an increased risk of catastrophic fire as the natural fuel condition is altered. Aerial application of Plateau to treat cheatgrass could alleviate some risk of catastrophic fire to both cultural and natural resources and contribute to the restoration of native plant communities.  In addition, the use of goats to manage invasive exotic plants is not included in current management strategies. Musk thistle infests over 5,000 acres of the park. Expanding the integrated program to include goat use for control would allow park managers to treat additional acreages.  The main control method for musk thistle is biological control agents which may take up to 10 years to significantly reduce populations. Because this alternative does not include innovative and aggressive methods, it does not result in the same level of protection of natural and cultural resources over the long-term as would occur with the preferred alternative. Consequently, the continuation of current management practices alternative does not fully satisfy the provisions of NEPA’s Section 101.  

Alternative II – Preferred Alternative:  Expand current Integrated Weed Management Practices to include all of MVNP and YHNM with the option to also use more aggressive or innovative treatments such as the aerial spraying of herbicide and the use of goats to manage weeds.  This alternative seeks to meet the environmental policy goals by eradicating or controlling invasive exotic plants by using the full range of IPM techniques, including innovative and aggressive methods discussed above. Control techniques would be tailored to the specific environment in which the invasive plants are found. The full benefit of a true IPM program could be realized with Alternative II. With additional techniques to treat noxious weeds the protection of natural, cultural, and human resources described above would be amplified. Alternative II fully satisfies the provisions of NEPA’s Section 101.  

Alternative II is the environmentally preferred alternative because it surpasses the continuation of current management Alternative I in realizing the full range of national and environmental policy goals as stated in Section 101 of NEPA. Alternative I does not provide for comprehensive weed management planning on a larger park- and monument-wide scale. Alternative II best addresses the long-term health of native communities and natural processes in comparison with Alternative I.

Table 2-2.  The Degree to Which Each Alternative Meets Invasive Plant Management Plan Objectives

	Plan Objective
	Alternative I
	Alternative II

	Preserve, protect and restore natural conditions and ecological processes of MVNP and YHNM by eradicating, significantly reducing, or containing populations of 35 known invasive exotic plants. 


	Resources and natural processes will be protected and restored over the long-term through the implementation of a flexible and comprehensive invasive species management process to the extent possible through existing management techniques. Implementation of Alternative I will minimally meet this objective. 
	Resources and natural processes will be protected and restored over the long-term through the implementation of a flexible and comprehensive invasive species management process to the greatest extent possible through a full range of management techniques.  Implementation of Alternative II will fully meet this objective. 

	Prevent further infestations of existing and eradicated species, or new infestations of invasive exotic species that currently do not exist in the park and monument through the implementation of Integrated Pest Management Program and through increasing visitor and staff awareness through education.
	Introductions/expansions of new and existing invasive species will not be addressed to the fullest extent because it does not approve more aggressive and innovative techniques to contain infestations of invasive species. Implementation of Alternative I will partially meet this objective. 
	Introductions/expansions of new and existing invasive species will be addressed to the fullest extent with a full implementation of management techniques including selective grazing and aerial application techniques to contain infestations of invasive species. Implementation of Alternative II will fully meet this objective.

	Establish protocols, decision-making tools, schedules and treatment methods for routine weed management activities. 


	Annual operating plans under this alternative will guide invasive species management to the extent possible using a full range of IPM techniques, excluding aerial spraying and selective grazing. Implementation of Alternative I will minimally meet this goal.
	Annual operating plans under this alternative will guide invasive species management to the fullest extent possible using a full range of IPM techniques. Implementation of Alternative II will fully meet this goal.


Table 2-3.  Environmental Impacts Summary by Alternative

	Impact Topic
	Alternative I –Continuation of Current Integrated Weed Management Practices in limited areas - use of mechanical, cultural, chemical, biological control, restoration, and prevention techniques to manage invasive plants.


	Alternative II –Expand current Integrated Weed Management Practices to include all of Mesa Verde National Park and Yucca House National Monument with the option to also use more aggressive or innovative treatments such as the aerial application of herbicide and the use of animal control agents to manage weeds.

	Soils and Native Vegetation
	Minor long-term beneficial effects to soil and vegetation would occur.  There is a risk that some invasive exotic plants could expand into undisturbed habitat with a long-term minor adverse impact to soil and native plants. Short term adverse impacts are easily outweighed by beneficial effects.
	Moderate long-term beneficial effect on soil and vegetation will be maximized. This alternative poses the least long-term threat to native species due to exotic plant invasion. There would be some short-term localized minor to moderate impacts as chemicals are applied, but native plants are expected to recover in the long-term.

	Aquatic, Wetland and Riparian Communities
	The type of herbicides proposed for use, especially with implementation of the proposed mitigating measures, would minimize impacts in the short-term. The greatest long-term beneficial effects to aquatic, wetlands and riparian communities would occur.
	Same as Alternative I

	Wildlife
	The integrity of existing native species would be enhanced.  Some individual wildlife may be displaced from their habitat at certain times, but would be expected to return to the immediate area after perceived threats are no longer present.  Adverse impacts would be localized, short-term, and negligible to minor in intensity. Overall impacts would be moderately beneficial and long term.
	This alternative would have the greatest beneficial effect. The integrity of existing native species would be enhanced.  As in Alternative I, wildlife would be frightened or displaced at times when invasive exotics are being controlled. There will be some short-term impacts to herbaceous plants from using herbicides that will have a localized effect on forage available for some wildlife. With the removal of invasive exotic plants these areas are expected to recover.  Adverse impacts of this alternative on wildlife would be short-term, localized, and of minor intensity. Overall impacts would be moderately beneficial and long term.

	Endangered, Threatened and Rare Species
	Effects to threatened or endangered and rare species would generally be beneficial.  The species-level biological diversity of the park and monument would be partially protected but not to the degree afforded by Alternative II. The species-level biological diversity of the park and monument may be slightly jeopardized in the long-term under this alternative.
	Alternative II would provide added long-term protection to Alternative I to threatened, endangered, candidate species, and rare species. The species-level biological diversity of the park and monument would be better protected under this alternative in the long-term when compared to Alternative I.

	Wilderness
	The integrity of wilderness and its values would be enhanced.
	This alternative would have greater beneficial impact to wilderness.  The integrity of wilderness would be enhanced.

	Natural Soundscape 
	There may be a slight increase in activities that may cause excessive unnatural sounds. Activities generating noise would include using gasoline-powered string trimmers or mowers, chainsaw trucks, ATVs, and helicopters used in aerial seeding.
	Effects on natural quiet and sound would include effects discussed in Alternative I in addition to the noise generated by helicopter activities for aerial applications of herbicide. Impacts would remain extremely short term. Negligible noise would result from the use of goats.

	Cultural Resources
	Removal of invasive species using these techniques would result in improvement to the soil and vegetation communities that support preservation of cultural resources. Cultural resources would be protected under this alternative. Known archeological sites will be avoided and will not be impacted. Overall adverse effects to cultural resources would be site-specific, and negligible to minor
	A full range of techniques including tools such as animal control agents and aerial spraying would not have additional impacts. This alternative would result in better protection of cultural resources in the long-term. Known archeological sites will be avoided and will not be impacted. Overall adverse effects to historic resources would be site-specific, and negligible to minor

	Cultural Landscapes
	Control of exotic species will have a beneficial effect of restoring the context of cultural landscapes, although results may not be as widespread as using techniques proposed in Alternative II. Overall effects on resource would be beneficial, site specific, long-term and minor. 
	Control of exotic species will have a beneficial effect of restoring the context of cultural landscapes. Overall effects on resource would be beneficial, site specific, long-term and minor to moderate.

	Park Operations 
	Because Alternative I would be the continuation of the current IPM program, management practices would not have significant impacts to divisional work plans, training, or budgets.
	Fire management, interpretation, GIS staff, and administrative support for personnel and procurement may experience minor short-term impact and negligible long-term impacts because of expanded workloads.

	Visitor Experience
	There would be localized, short-term minor impacts to visitors due to the use of herbicides in visitor use areas such as the campground and Visitor Center.  
	Because areas proposed for treatment are located in the backcountry where visitors are restricted, visitors would not have additional impacts other than the impacts listed for Alternative I.

	Human Health and Safety
	With the implementation of mitigation measures and Job Hazard Analyses, both alternatives are expected to create negligible impacts on heath and safety.
	Same as Alternative I


MITIGATION MEASURES 

Mitigation Measures Common to Alternatives I and II

Soils and Vegetation; Wetlands and Floodplains

· Provide for minimum feasible soil disturbance in or around wetlands.  Keep vehicles out of streams, and swales.  Do not use vehicles within 100 feet of a stream if in a wetland. 

· Do not apply within 5 feet of a spring with low flow (a wider buffer may be needed in sandy soils).

· Limit control techniques to those that do not adversely affect native plant and wildlife species.

· Ensure that all invasive exotic plant inventory personnel and crews treating plants are able to identify all exotic plants and at least one crew member is able to identify rare native species.  For example, where native thistles occur with exotic thistles, it is imperative the native thistles are not inadvertently destroyed.

· Early detection and treatment of invasive species is a mitigation measure in itself, as part of a long term weed management strategy. 

Mechanical treatment:

· Do not remove all organic matter - unless site-specific soil types warrant complete removal - when pulling, cutting, or mowing exotic plants. Cut plants will be removed from the site or scattered in a manner that does not re-root or interfere with desirable native vegetation if there is a potential for the spread of propugales. 

· Dispose of viable seed and materials properly to prevent the spread of noxious weeds (preferably double bag and place in dumpster).

· Maintain or add organic matter or soil inoculate to areas disturbed by mechanical methods and to sites denuded by removal of dense invasive exotic plant infestations. Revegetation will be implemented as quickly as possible to large areas of bare soil to reduce the danger of erosion caused by any loss of vegetation cover. Small areas adjacent to healthy native vegetation will be allowed to recover naturally, whenever possible.

· Where soil destabilization is an issue, the full removal of root systems will not be employed. 

Biological control agents:
· To minimize risk to desirable vegetation, MVNP will only use biological control agents approved for release by the National IPM coordinator and APHIS.

· Identify sensitive plant species that could be affected by selected biological control agents, survey proposed project sites for those species, and develop project-specific measures to protect them.  Biocontrol insects or pathogens may not be used if native plants will be adversely affected to a significant degree.

· When transporting biological control insects with host plant material, use containers that prevent release of the insects prematurely and release of seed from the invasive exotic plant.

Chemical application: 

· Ensure that all herbicide applicators are aware of (and can identify) threatened, endangered or rare plants or animals in the area.  Flag rare plants with a 100-foot buffer zone and advise applicators to stay out of the area.  Do not use herbicides in rare plant locations unless warranted under special circumstances and applied in such a way that will not harm rare plants. 

· Use only aquatic-labeled herbicide formulations for spraying in riparian ecosystems, wetlands, or water influence zones or conduct spot treatments with a wand or wick applicator based on the RAVE scoring system, herbicide labels, and recommendations from the NPS Intermountain Region IPM Coordinator. Wand or wick application may be approved within the buffer zone based on the herbicides label, RAVE scoring, and approval by the NPS Intermountain Region IPM Coordinator. 

· Monitor weather conditions before and during all herbicide application projects. 

· Do not apply herbicides when rain appears imminent with the exception of Plateau for pre-emergent treatments. 

· Do not apply herbicides when temperature, humidity, or wind conditions specified on the label are exceeded.

· Use the application rates specified by the manufacturer unless directed otherwise by a certified applicator or IPM Coordinator.  

· All use of herbicides with an EPA registration number must be approved by the NPS Pesticide Approval System and designated IPM Coordinator from the Intermountain Region and the park.  Annual Pesticide Use Logs must be filled out in the NPS approval system.

· When a non-selective herbicide such as Rodeo is selected for use, target invasive exotic plants should be monoculture patches, or the loss of adjacent non-target plants must be an acceptable aspect of the control project.  

· Assess all herbicide treated areas for revegetation needs.  Re-establish vegetation on bare ground to minimize the opportunity for invasive exotic plant re-establishment, unless the patch is small enough that natural revegetation will occur from adjacent undisturbed native vegetation.

· While using ATV or tractor mounted sprayers, damage caused by overspray will be minimized by adjusting the spray nozzles to deliver the appropriate droplet size and spray area for the scale of the infestation. Spray nozzles will be mounted as close as possible to target plants and application will be limited to days with no appreciable wind. 

· Ensure contractors are state-licensed commercial applicators and require a qualified supervisor to oversee herbicide applications, whether conducted by contractor or NPS personnel.

· Monitor treated areas to determine effectiveness of the herbicide.

Herbicide application safety guidelines:

· Transport only the quantity needed for that day’s work; 

· Transport concentrate to treatment site in properly labeled herbicide specified containers in a manner that will prevent tipping or spilling, and in a compartment that is isolated from food, clothing, and safety equipment. 

· Ensure that all chemical applicators, including employees and contractors, inspect all herbicide application equipment for leaks or other problems before each application and at intervals during the application day.  Test all nozzles, caps or other fittings for seating at intervals throughout the workday.  Set aside any faulty equipment immediately for repair or replacement.

· If herbicides are stored in the park they should be kept only in facilities designed and constructed in accordance with provisions of Title 35, Article 10 of the Colorado Pesticide Applicator Act; Part 11 of “Rules and Regulations Pertaining to Administration and Enforcement of the Pesticide Applicator Act.”  All pesticide storage facilities will be constructed with adequate sump capacity to contain spillage of the entire quantity of pesticide stored.
· Dispose of all herbicide containers in accordance with State and Federal requirements.  Empty containers thoroughly, triple rinse and puncture them to prevent reuse.

· Ensure that all applicators wear protective clothing, provided by the park as necessary for all chemicals.  Workers must also wear non-permeable gloves, hats, and footwear, and any other safety clothing and equipment recommended or required by the herbicide label and MSDS sheets.  During mixing and loading, eye protection and additional protective clothing (e.g. polypropylene-coated overalls or aprons) may be needed.

· Personnel applying herbicides should carry additional safety equipment to the work site including soap, water that is separate from drinking water and clearly labeled as non-drinking water, eyewash kits, first aid equipment, and extra clothing.

· Personnel should go through a safety briefing each day prior to beginning herbicide application.

· Ensure that MSDS are available at storage facilities, in vehicles, and readily available to workers.

· Procedures established by MVNP for responding to hazardous material spills will be adhered to.

Equipment:
· Type of mowing equipment will be selected based on the patch size, density of the target species and terrain.  Small, dense patches are more suitable for control with hand-held equipment, such as a weed whip. Work would be timed so that there is no danger of spreading viable weed seeds.

· Off-road equipment, vehicles, and ATVs will be limited to use in areas where access is not restricted. They will not be operated where soil is susceptible to compaction, erosion, or creation of wheel ruts.

Restoration:
· If necessary, erosion control techniques, such as wetting to promote soil structure formation, erosion control netting, hay bays, wattles, and soil tackifier will be used to stabilize soils.

· Prescribe seed and plant mixes specific to habitat and regulate PLS/acre to maximize positive results.

· Selection of restoration species will be limited to native species that exist naturally in the region to prevent accidental introduction of invasive species. To minimize genetic contamination, plant or seed stock will be collected or propagated from the closest sites possible.

· Seed collection sites within the park should remain healthy and resilient to future disturbance. The 10% rule of not collecting more than 10% of the native plant’s seed set for the year should be followed while collecting native seed. The benefits of having site specific propagules must be weighed against the need for prompt revegetation. Planning will be utilized to assure that appropriate seed is available at the necessary time and local collections will be prioritized based on available information concerning each species’ genetic site-specificity.

· Only certified weed free seed will be used.

Prescribed fire:
· All prescribed fires for weed management will be coordinated by a qualified fire management officer and be conducted in accordance with existing fire policy at MVNP.

· When possible, prescribed fire for invasive species management will be limited to monotypic stands of target species that respond negatively to fire or mixed communities where desirable vegetation benefits and target species are negatively impacted.

· Areas with sensitive soils and where excessive fuel build-up is likely to lead to high intensity fires will be excluded from burning.

· Streams, rivers, and ponds will be avoided when applying fire suppression foaming agents.

Wildlife

· Avoid work near active raptor nests during the breeding season from March through July.  Consult with the park’s wildlife technician, GIS Specialist, or Natural Resources Specialist for known raptor nest locations.

· Limit control techniques to those that do not adversely affect native plant and wildlife species.

· Avoid treatment in sensitive wildlife habitat during lambing, calving or denning periods.  This generally occurs between May 1 to mid-June for low elevation areas and from May 1 to August 31 for high elevation areas.
· Critical wildlife habitat features, such as snags or nonfire-adapted vegetation will be excluded from burning through the use of fuel breaks or other protective measures.

· Streams, rivers, and ponds will be avoided when applying fire suppression agents other than water.

· Restoration activities will be timed to the extent possible so that the least disturbance to wildlife occurs.

· Where possible, natural restoration of habitat will be the preferred restoration technique unless substantial risk of erosion or re-infestation is present.

· All of the herbicides considered for use in MVNP have a slight to low toxicity rating for wildlife and those with shorter half-lives will be used preferentially. If herbicide with a long half-life is deemed necessary for use in wildlife habitat, all efforts will be made to use it during the time of year when the least amount of exposure will result and/or applied in the most selective manner to reduce the amount of herbicide used.

· Herbicide will be applied in spot applications using hand equipment (paint brushes, applicator bottles) during the post flood stage in low wind where particular riparian invasive species (eg. Tamarisk, Russian olive) are present up to the water’s edge and indirectly threaten habitat for riparian and aquatic species.

· Biocontrol agents will only be considered when high value wildlife habitat is substantially threatened by the target weed and the scientifically predicted risk to non-target species and wildlife is acceptably low.

Wilderness

· Planned actions that involve the use of ATV, tractors, or equipment in wilderness areas will be subject to analysis by the park’s interdisciplinary management team.

Threatened, Endangered, and Rare Species.

· Conduct on-site field surveys prior to treatment to determine the presence and proximity of resources that may be at risk from invasive exotic plant treatments including, aquatic resources, threatened, endangered and rare species, “Wilderness”, and cultural resources.

· Consult MVNP plant databases to identify known locations of rare plants.

· Surveys will be conducted during the time of year when the listed species is readily detected and individuals or areas where they exist can be marked.

· Conduct on site reviews with NPS biologists in riparian areas infested with invasive exotic plants that are adjacent to fish and amphibian habitat during peak spawning and reproduction periods.

· The control technique that best fits the characteristics of the plant community will be chosen. Efforts will be made to time the herbicide applications to when the target species is vulnerable but the listed species is not.

· If mechanical controls appear likely to cause damage to listed species from trampling or soil compaction or disturbance caused by operator foot traffic, other techniques will be considered.

· Biological control agents for target species closely related to native plants of the Colorado Plateau, especially listed species will be excluded from intentional release in MVNP.

Restoration:
· Selection of restoration species will be limited to native species that exist naturally in the region to prevent the accidental introduction of new invasive weeds that would endanger listed plant species or wildlife values.

· Seed must be certified weed free, and all equipment used must be washed prior to entering the park or monument.

· Restoration activities will be timed so that negligible disturbance to listed wildlife occurs.

Chemical application: 

· Herbicide use will be avoided in the vicinity of listed plant species. Chemical controls will be used in the vicinity of listed species and their habitat when other weed management techniques might cause undue disturbance to listed species or their habitat or are deemed infeasible.

· All restrictions outlined on labels will be followed.

Cultural

· Mechanical and cultural treatments that involve any kind of soil disturbance will be cleared with the park’s archeologist to ensure work is not occurring in an archeological site.  If soil disturbance will occur in an identified archeological site, a qualified archeologist must be on site while work is being performed.

· Ground disturbance in cultural resource areas will be avoided.

· Consultation will occur with the SHPO through the review process of this invasive weed management plan.

· Protection of cultural resources will be included in training programs for the exotic plant seasonal work crew.

· Equipment for weed management techniques would be evaluated and chosen based on the effectiveness of accomplishing restoration goals while causing the least disturbance to historic and cultural resources.

Prescribed fire:

· Structures or features in or near proposed burn units would be protected where practical without causing damage by “blacklining” or treating with fire retardant.

· Severity of fire-related effects would be controlled by controlling the fire intensity in resource rich areas and inventories of previously unsurveyed areas will be conducted prior to the use of prescribed fire.

· Fire crews would be briefed about working in and protecting cultural resources.

Chemical application:

· No dye will be used.

· Chemicals will not be sprayed in any wind in the vicinity of cultural resources

· No herbicide will be sprayed within one foot of cultural resources.

Water Quality

· Treatments will be avoided that create large areas of bare soil near open water to reduce the risk of increased turbidity from management efforts in areas where vegetated banks are desirable. If they can not be avoided, bare soil will be stabilized as quickly as possible with erosion-control methods.

· Vegetated buffer strips may be maintained between denuded areas and riparian corridors where appropriate to reduce the danger of increased turbidity from cultural controls in areas where vegetated banks are desirable. If these cannot be maintained, artificial erosion control measures will be installed to act as a buffer strip.

Herbicide application:

· As discussed earlier, all herbicide labels will be followed to ensure that contamination of water does not occur.

· Use herbicide labels, the Relative Aquifer Vulnerability Evaluation (RAVE) scoring system and recommendations from the NPS Intermountain Region IPM Coordinator to evaluate pesticide selection for on-site groundwater contamination potential; use safe and judicious pesticide application required in all situations.

· Herbicides will only be applied when weather conditions at the treatment site allow for complete and even coverage and would prevent drifting of spray onto non-target sensitive resources or areas used by humans.

· Adjuvants rated for use near water shall be used in the vicinity of open water or wetlands.

· If the potential to contaminate a low flow spring exists, mechanical methods will be applied instead of herbicides.

· Herbicide spray must be carefully controlled to eliminate the possibility of overspray getting into the waste water treatment lagoons and affecting the bio-mass. 
· Spraying around any of the potable water facilities requires that no chemical enter the water supply either by getting into a storage tank or by getting into any of the process basins adjacent to the water treatment plant. A utility system operator needs to be involved in any planning of herbicide applications in the vicinity of either the wastewater or water systems. Requires attention to wind direction, chemical choices, equipment choices, and operator training and attention.
Air Quality 

· Most pesticides recommended for use have low volatility. Those pesticides with higher volatility will be used at lower concentrations and will be used in conditions and in a manner consistent with product labeling, as required by law.

· Prescribed fire plans would be developed for each prescribed fire. Appropriate signing would be posted if smoke would affect roadways or designated visitor areas (visitor centers, campgrounds, etc) and the appropriate authorities would be contacted regarding smoke or visibility.

· The MVNP Draft Fire Management Plan is currently under review and will be a source for more detailed information and mitigation. 

Soundscape

· Any use of mechanized equipment for management in the vicinity of more closed canyon environments will be limited to less than four hours per day, less than 3 days per week to minimize impact to wildlife and park visitors.

Human safety

· Include job hazard analysis for invasive exotic plant work.  Ensure all employees and volunteers are given proper personnel protective equipment (PPE) and safety instructions for all treatment methods.   

· Follow all herbicide application safety mitigation measures listed previously.

Additional Mitigation Measures for Alternative II

Aerial application of Plateau:

· Water treatment zones are defined as the land next to water bodies where vegetation plays a major role in sustaining long-term integrity of aquatic systems.  The water influence zone varies, but a recommended buffer zone is 100 feet from the top of each stream bank, or a distance equal to the mean height of mature dominant late seral upland vegetation, whichever is greater.  

· Determine buffer zones where herbicide spraying will be prohibited.  Identify buffer zones with pin flags before spraying begins to avoid open water, habitat for rare plants and animals and desired vegetation such as trees.  Buffers will be a minimum of 100-feet, and shall be larger where required by applicable law, regulation or policy.  Select application methods, equipment, and rates that minimize potential for drift and off-target impacts while meeting invasive exotic plant objectives.  Use drift reduction techniques, including appropriate surfactants, coarse, low-pressure spray of less than 30 psi, appropriate nozzle size and type, and keeping spray nozzles close to the ground.  

· No aerial herbicide applications will be made in high wind conditions.

· MVNP will disseminate information to staff and visitor use rangers on various control projects as to how and why particularly loud techniques, such as helicopters, are necessary to accomplish project goals.

· The aircraft must avoid sensitive areas such as active owl and raptor nesting and fledging areas during the breeding season and standing prehistoric and historic architecture.

· Aerial spraying with Plateau will be restricted to late summer, fall, and winter when plants are dormant or less fragile and animals are done breeding and young are more capable of escaping. A natural resource monitor would be available throughout the project to ensure mitigation measures are carried out according to specifications. 

· Contractor(s) working on aerial application of Plateau would be informed of mitigating measures and any additional stipulations applied to a contract and made responsible for adherence to them by their crews.

Goat agents:

· Temporary or existing fencing will be used to ensure that prescription grazing does not occur in areas where it is not intended.

· In plant communities composed of target and desirable species, prescribed grazing will only be used where a difference in phenology or palatability is sufficient to protect desirable species or when litter removal is the management goal.

· Animal weed control techniques will not be considered in sites where listed plants are known to occur or during seasons when listed plants are vulnerable to damage or where there is risk of transmitting diseases to wildlife during critical times of the year. 

· To prevent the unintentional introduction of weed species through selective grazing, animals will be inspected for weed seed attached to fur and cleaned sufficiently. If there is a potential for viable weed seed in animal feces, animals should be fed a weed free diet for a minimum of 48 hours.

· Impacts to water quality from animal control agents will be minimized by preventing access to open water or saturated soils.

· Goats would only be used in disturbed upland sites with very little native vegetation and no cryptogamic crust formations.

CHAPTER 3  AFFECTED ENVIRONMENT

Areas of the park and monument that could be affected by exotic plant control are described. Future site-specific proposals following approval of this plan may require further surveys and environmental compliance.

Natural Resources

Soils

Two major soil groupings are recognized in Mesa Verde. First are soils on the stable mesa tops that developed from windblown deposits.  The second group includes steep canyons and hills that are composed of colluvial material fallen from steep slopes and alluvial material washed down from the slopes by intermittent stream flows.

The windblown soils generally have excellent qualities for native vegetation growth and agricultural uses.  Soil depth and development varies by location relative to the mesa edges.  Near the mesa edges or canyon rims, bare sandstone is commonly exposed. Closer to the rims, the soils are often a mixture of windblown soil and sandstone. These soils have a sandy loam texture with minimal development of soil horizons or layers. Farther from the mesa edge the windblown soil has accumulated to greater depths, 50 to 100 cm (19 to 39 in). These soils are relatively stable with little influence from the underlying bedrock.  Subsoil textures are generally loam to clay loam with the development of subsoil argillic horizons.

Winter moisture has leached calcium carbonate downward from the surface over thousands of years; calcium carbonate has accumulated in the lower parts of the soil profile, forming a white powdery deposit known as calcic horizons. Still farther away from the canyon edges, near the middle of the mesa, the windblown soils have developed to a greater depth.  Soil accumulation over the sandstone or shale can be as deep as one to two m (3.3-6.6 feet). These deeper soils show excellent evidence of stability and soil development. Well-developed subsoil argillic horizons along with calcium carbonate deposits in calcic horizons are common.  Deep deposits may extend over large areas on level topographies, and depths decline in the next canyon or on steeper, less stable hillsides.

Soils in the steep canyons exhibit the greatest variation of the soils in the park.  In most cases, steep canyons and mesa slopes are capped by a band of hard sandstone, with softer and more erosive shale or inter-bedded materials beneath. Colluvial soils develop below the near vertical cliffs formed by the harder Cliff House Sandstone. These soils incorporate sandstone pieces from above mixed with the inter-bedded sandstone and shale layers of the underlying shale in the Menefee Formation. On the convex positions of the landscape and nearer the tops of the slopes the soils tend to be shallower and have minimal development.  This is because the exposed steeper slopes have high erosion rates, approaching the point where erosion is equal to deposition and weathering of the bedrock. These steep rocky slopes with little soil development tend to be poorly vegetated. The available water capacity is very low due to the shallow depth and little water infiltrates into the soil. Runoff rates are consequently high.  

The soils at the lower portion of the slopes accumulate to greater depths as the material erodes from above and is deposited in the fans and toe slopes near the bottom.  These soils sometimes exceed 6 m (19 feet) in depth. Deep colluvial soil is made up of soil and geologic material that has fallen from above.  Lower slope soils have generally well-developed soil features and horizons.  Weakly-to-well developed argillic and calcium carbonate deposits are common.  Soil textures tend to be loams to light clay loams but have a great deal of variability, depending on the upslope geologic formations.  

Soil moisture varies with location on the landscape. Many areas near the lower parts of the slope benefit from increased moisture due to runoff from areas above. The aspect, that is the orientation direction, north, south, east or west, also plays a major role in determining the development and moisture status of the site. The soils on north facing slopes are more fully developed and have better vegetative cover due to the better moisture status. The pH, organic material, and leaching of carbonates are all tangible evidence of this increase in available moisture of the north facing slopes (Ramsey 2003).

Within the piñon-juniper habitat, Mikim loam and Arabrab-Longburn soils are the most likely to be invaded by exotic vegetation after the soils are burned. In addition, unburned Arabrab-Longburn soils are likely to support nonnatives (Floyd et al. 2006).

Vegetation 

MVNP is located within a larger physiographic region known as Mesa Verde Country on the south sloping Mesa Verde cuesta that covers 45,776 hectares (113,115 acres).  The vegetation in this area is distinct within the arid Southwest because of its relative abundance of water (up to 46 centimeters [18 inches] of annual precipitation), which is the result of orographic uplift from surrounding high peaks of the southern Rockies, long growing season, diverse geological substrate and subsequent soils, and topographic variety (Floyd et al. 2003a). 

Piñon-juniper woodlands and Petran chaparral are the two dominant vegetation types in the northeastern portion of the Mesa Verde cuesta that make up MVNP. They encompass 21,093 hectares (52,122 acres) in southwest Colorado. In addition, other varied vegetation types, Douglas-fir, ponderosa pine, aspen, riparian, sagebrush, and grassland exist within the park to a lesser extent. There are numerous variations and intergradations of all of the vegetation types within the park. At least 259 vascular plant species and numerous bryophytes and lichens occur within the piñon-juniper woodlands alone (Floyd and Colyer 2003). 

The eight major distinct vegetation types identified within MVNP were determined using the Vegetation layer of the Mesa Verde geographic information system (GIS) database, recent vegetation inventories, and field reconnaissance by wildlife biologists and ecologists for this project. These diverse vegetation types along with bare rock and water categories are geographically displayed in Figure 3. Detailed descriptions for each vegetation type are described below.

Piñon-Juniper Woodlands.  The piñon-juniper woodlands vegetation cover type is the dominant cover type in MVNP and occupies 9,721 ha (24,020 ac), or 44 percent of the total park.  It occurs primarily on gentle, sloping terrain evenly distributed throughout the lower elevation areas in the southern and western reaches of the cuesta that makes up MVNP.  Soil textures associated with piñon-juniper woodlands include clay loam, loose sandy duff, loamy sand, and sandy loam (Moore 2005a).  At its upper boundary, this vegetation type grades into the petran chaparral.  Piñon pine (Pinus edulis), Utah juniper (Juniperus osteosperma) and Rocky Mountain juniper (Juniperus scopulorum) dominate the piñon-juniper type. Juniperus spp. dominates lower elevation/xeric sites and piñon pine dominates at higher elevation/mesic sites.  In addition, juniper dominates the basal area of stands, while piñon pine is more abundant of the two species (Floyd et al. 2003a).  Rocky Mountain juniper replaces or co-occurs with Utah Juniper at higher elevations and/or in cooler microhabitats (Moore 2005a).  

Piñon-juniper stands within the park can be classified into two major types: 1) piñon-juniper old-growth woodlands, which are rare in the Southwest; and 2) piñon-juniper shrublands that consist of sporadic piñon and juniper and a dense shrub layer dominated by serviceberry (Amelanchier utahensis) because of its more open condition, along with Gambel oak (Quercus gambelii), and other shrubs (also referred to as mountain shrub/piñon-juniper ecotonal areas) (Floyd et al. 2003c).  MVNP forests include some of the oldest piñon-juniper stands in the United States and the oldest living piñon tree within the park is ~1,600 years and is located on Lone Cone (MVNP 2002a).  Other old growth piñon trees (~400 years) are scattered throughout park.  In addition, one of Colorado's Utah junipers listed as a "Colorado champion" is located within the park at 150 centimeters (59 inches) diameter at breast height (dbh), and it is and 1,350 years old.  An even older Utah juniper, ~1,500 years, is located near the Rock Springs Canyon (MVNP 2002a).  

Over half of the old-growth woodlands have burned in recent years since 1989 and therefore protecting the remaining live old-growth is a high management priority because regeneration to this seral stage can take several centuries.  The piñon-juniper old-growth woodlands are characterized by old, large trees (50-100 cm dbh) (19-39 in), high tree density and basal area, canopy gaps which allow herbaceous plant diversity, lack of fire scars and charred wood, and well-developed biological soil crusts (Floyd et al. 2003a).  Piñon-juniper stands appear homogenous in age and structure at first glance; however, stands throughout the park represent diversity in age and structure in response to previous fire and insect disturbances.  Currently, a major dieback of piñon pine is occurring in the park and throughout the Colorado Plateau as a result of the piñon Ips beetle (Ips confusus) that is attacking drought stressed trees.  Commonly associated understory herbaceous species include: hairy false goldenaster (Heterotheca villosa), buckwheat (Eriogonom umbellatum), muttongrass (Poa fendleriana), Indian ricegrass (Oryzopsis hymenoides) and others (Moore 2005a).

Generally, piñon-juniper woodlands in MVNP lack abundant perennial sprouters. As a result, piñon-juniper is the community most susceptible to post-fire invasion by exotic plants (Floyd et al. 2006).  

Petran Chaparral.  The petran chaparral vegetation cover type, also know as mountain shrubland, is the second most dominant cover type in MVNP and occupies 8,988 ha (22,209 ac), or 41 percent of the total park.  It occurs primarily on gentle, sloping terrain evenly distributed throughout the higher elevation areas in the northern and eastern reaches of the cuesta that makes up MVNP.  Soil textures associated with petran chaparral include coarse to fine sandy loam to sandy clay loam (Moore 2005a).  This vegetation type is dominated by a diversity of shrubs.  Some of the dominant shrubs include Gambel oak (Quercus gambelii), mountain mahogany (Cercocarpus montanus), chokecherry (Prunus virginiana), serviceberry (Amelanchier utahensis), bitterbrush (Purshia tridentata), gooseberry (Ribes cereum), skunkbrush (Rhus trilobata), and snowberry (Symphoricarpos oreophilus).  Shrubs that are unique to the mountain shrubland community include fendlerbush (Fendlera rupicola) and squaw-apple (Peraphyllum ramossissimum).  Commonly associated understory herbaceous species include showy goldeneye (Viguiera multiflora), Maguire’s beardtongue (Penstemon linarioides), two lobe larkspur (Delphinium nuttallianum), hairy false goldenaster (Heterotheca villosa), Indian ricegrass (Oryzopsis hymenoides), needle-and-thread grass (Stipa comata), and smooth brome (Bromus inermis) (Moore 2005a).  Some areas within the park are dominated by Gambel oak and are considered a separate vegetation type, even though they share similar species composition with the petran chaparral.  For this document, the Gambel oak and petran chaparral vegetation types will be combined.       

Fire is the major natural disturbance for this vegetation type.  The fire turnover time, ~100 years, in this vegetation is shorter than the fire turnover time for the adjacent piñon-juniper woodlands, which is ~400 years (Floyd et al. 2000).  The two major explanations for the greater occurrence of extensive stand replacing fire and shorter turnover times in the petral chaparral than adjacent piñon-juniper woodlands are: 1) high fuel continuity of dense shrubs with leaf litter and abundant grasses and forbs and 2) the location of the petran chaparral community in the higher northern and eastern portions of the Mesa Verde cuesta which allows any fires igniting in the park to burn into this vegetation community (Floyd et al. 2003b).  In addition, many of the dominant shrubs (e.g., Gambel oak, serviceberry, fendlerbush) that make up petran chaparral are adaptive to reoccurring fire, resprouting through underground structures (roots, rhizomes, lignotubers), allowing a more rapid buildup of fuels than adjacent piñon-juniper woodlands where tree regeneration is slow (Floyd et al. 2003a).  The mountain shrub community has been hypothesized to represent a recovery stage from disturbance and that without frequent disturbances trees such as piñon pine, Utah juniper, and ponderosa pine would replace this vegetation type (Floyd-Hanna et al. 1996).  Historically, this vegetation type would be in different stages of recovery depending on the timing, frequency, and intensity of fire and its relation to climatic fluctuations.  In some areas of the park, late successional or old-growth petran chaparral exists where piñon and juniper are encroaching.  

Douglas-fir.  The Douglas-fir vegetation cover type is a rare cover type in MVNP occupying 1,274 hectares (3,149 acres), or 6 percent of the total park.  Douglas fir stands are patchy and isolated and occur primarily in two separate habitats within the park: 1) on steep, sloping terrain distributed throughout the petran chaparral in the northern portion of the park; and 2) in deep canyons in the southern portion of the park (MVNP 2002a).  Localized stands also occur on Menefee Shale along fault lines when soil water chemistry is altered and soil moisture is high (Floyd and Colyer 2003).  Soil textures associated with Douglas-fir stands range from clay loam to loose sandy duff, loamy sand and sandy loam (Moore 2005a).  Sensitive, rare understory species have been associated with this vegetation type.  Some of these species include: bigtooth maple (Acer grandidentatum), Macdougal’s Indian parsley (Aletes macdougalii), slender leaf fern (Cheilanthes feei), fragile fern (Cystopteris fragilis), and hook violet (Viola adunca) (Moore 2005a).  Commonly associated shrub species include: Rocky Mountain maple (Acer glabrum), blue leaf aster (Aster glaucoides), Utah serviceberry (Amelanchier utahensis), mountain snowberry (Symphoricarpos oreophilus), boxleaf maple (Paxistima mysinites), and chokecherry (Prunus virginiana) (Moore 2005a).  Approximately 90 percent of Douglas-fir stands have burned in the last six years, primarily in the Bircher Fire in 2000, and numerous stands of the remaining Douglas-fir have died as a result of bark beetle and wood-boring beetle attacks on drought-weakened trees (MVNP 2003a).  Rare, old-growth stands of Douglas-fir exist in the deep canyons in the southern portion of the park, such as Wickiup Canyon and Schullman Grove on the canyon walls of a side canyon within Spruce Canyon.  These stands represent vital arboreal habitat for numerous mesic species, including the threatened Mexican spotted owl and have been identified for protection from fire (MVNP 2002b).  Stand age studies show that some of these southern Douglas fir stands, which are in close proximity to old-growth piñon-juniper woodlands, are between 446-511 years old (Floyd et al. 2004b).  
Grassland.  The grassland cover type in MVNP occupies 880 hectares (2,175 acres), or 4 percent of the total park vegetation. Bunch and sod grasses, forbs, small shrubs, and cryptogamic crusts which help stabilize soil from rain and wind erosion, dominate grasslands.  Common grasses include muttongrass (Poa fendleriana), needle and thread grass (Stipa comata), Indian ricegrass (Oryzopsis hymenoides), blue grama (Bouteloua gracilis), squirreltail (Elymus elymoides), western wheatgrass (Elymus smithii), and other cool and warm season grasses that resprout following fire. Grazing has been excluded from the park for over 60 years, which has influenced vegetation dynamics by changing plant composition and abundance from increasers (species selectively favored by grazing) to more natural plant assemblages (MVNP 2000).  Grassland areas are associated with wet environments (wetlands), burned piñon-juniper stands, and seeded burned piñon-juniper stands within the park.  Non-native species including musk thistle (Carduus nutans), Canada thistle (Cirsium arvense), and cheatgrass (Bromus tectorum) are of great management concern in this cover type in recently burned piñon-juniper woodlands.  Specifically, studies in 2003 (Floyd et al. 2004c) illustrated extensive establishment and cover in burned seeded and non-seeded areas throughout the park.  In addition, other less aggressive non-native species include prickly lettuce (Lactuca serriola), Russian thistle (Salsola iberica), alyssum (Alyssum parviflorum), and pepperweed (Lepidium latifolium) in recently burned areas (Floyd et al. 2004c).  These species tend to flourish immediately after fires and reduce in density years after fire.  More research is needed in the grassland community type.

Sagebrush.  The sagebrush cover type in MVNP occupies 560 hectares (1,384 acres), or 3 percent of the total park vegetation.  Big sagebrush (Artemisia tridentata ssp. tridentata), black sagebrush (Artemisia nova), bitterbrush (Purshia tridentata), rabbitbrush (Chrysothamnus depressus), along with grasses such as squirreltail (Elymus elymoides), junegrass (Koeleria macrantha), muttongrass (Poa fendleriana) and forbs dominate this vegetation type (Adams 2002).  This vegetation type is also intermixed with piñon-juniper.  Sagebrush is found in low areas with deep, well-drained soils that are sandstone or wind (eolian) derived (Floyd-Hanna et al. 1996).  The shrub layer is generally less than 1 m (3.28 feet) tall and moderately spaced with interspaces of cryptogamic crusts.  Big sagebrush generally occupies 70 percent of the plant cover regardless of its successional stage and can live to be 100 years of age (West and Young 2000).  Big sagebrush does not resprout after fire and regenerates solely through seeding with greatest survival in wetter than average years (Cawker 1980).  Studies in burned areas between 1991-2003 illustrated that sagebrush and bitterbrush reestablished via seed after five years (Floyd et al. 2003c).  Other associated shrub species including serviceberry (Amelanchier utahensis), snowberry (Symphoricarpus oreophilus), and horsebrush (Tetradymia canescens) resprout following fire (Adams 2002).  Disturbance increases soil erosion and the abundance of non-native annuals, particularly cheatgrass (Bromus tectorum), and other non-native species.  

Ponderosa Pine.  The ponderosa pine vegetation cover type is a rare cover type in MVNP occupying 0.8 ha (2 ac), or less than one percent of the total park.  Ponderosa pine stands are small, patchy, isolated and occur primarily on steep, sloping terrain distributed throughout the petran chaparral in the northern portion of the park. Regeneration potential for ponderosa pine in MVNP is considered low because it represents a Pleistocene relict, when conditions were cooler and wetter within the park, and it is confined to special, acidic soils (MVNP 2003a).  

Aspen.  The aspen vegetation cover type is a rare cover type in MVNP occupying 4 ha (10 ac), or less than one percent of the total park.  Only eight populations exist within the entire park.  Two of these populations are in Wickiup Canyon and the remaining six are on the east side of the park (Moore 2005a).  Aspen is associated with sandy loamy soils.  Commonly associated herbaceous understory species include: fireweed (Chamerion danielsii), goldeneye (Viguiera multiflora), tuber starwort (Pseudostellaria jamesiana), Kentucky bluegrass (Poa pratensis), elk sedge (Carex geyeri), and grasses (Stipa spp.) (Moore 2005a).  Aspen stands that burned in the Bircher 2000 fire exhibit a dense, shrub physiognomy, which is the result of resprouting via underground roots.  One of these stands had 1,500 ramets in a 250 x 100 m (820 x 328 ft) sampled area in 2004 (Moore 2005a).  Aspen is an early colonizing, long-lived clonal species that depends on periodic disturbances for regeneration.  The primary natural disturbance for regeneration is fire, although geomorphic events and wind can also initiate regeneration.  

Non-native vegetation.  Human activity has altered native vegetation. Vegetation within MVNP and YHNM has been affected by a variety of actions, including historical grazing, the establishment of nonnative plant populations, past and present invasive exotic plant control efforts, past fire suppression activities, development, and hazard fuel reduction. Developed areas, including roads, campgrounds, visitor centers, employee housing, utility corridors, wastewater treatment facilities, and other disturbed areas contain the largest concentrations of invasive exotic plants. Species such as cheatgrass, musk thistle and smooth brome have increased significantly in some areas of the park following catastrophic fire events. Table 1 provides a list of nonnative species and estimated acreages for MVNP and YHNM.

Although a small area, Yucca House sustains an island remnant of largely natural vegetation that has been protected for many years from the intense grazing and cultivation that occurs on many neighboring lands. A desert-shrub community, including four-wing saltbush (Atriplex canescens), greasewood (Sarcobatus vermiculatus), and wolfberry (Lycium pallidum), forms the dominant habitat in the central area that includes the main archeological site. Isolated pockets of wetland habitat are associated with the perennial spring. To the south and west of the main archeological site, hill tops and slopes support Utah juniper (Juniperus utahensis), big sagebrush (Artemisia tridentata), and a little piñon pine (Pinus edulis), along with other woody and herbaceous plant species. 
Nonnative cheatgrass (Bromus tectorum) constitutes 85 percent of the dominant understory. Neighboring agricultural and ranching activities enhance the spread of exotic plant species such as Russian knapweed (Acroptilon repens), cheatgrass, and musk thistle (Carduus nuttans) that already occur at the Monument. The long-term presence of an open irrigation ditch and ponds, roads, livestock grazing, and farming activity has facilitated the spread of exotic species by disturbing the soil and discouraging native species. 
Based on current records, 73 species of vascular plants are found at Yucca House including 21 that are not native (listed in Table 1). None of the Monument's plants are listed as threatened or endangered. However, two species of concern grow in the Monument, Great Basin centaury (Centaurium exaltatum) and pink flower hedgehog cactus (Echinocereus fendleri). Threats to existing vegetation include occasional trespass of livestock from adjoining ranches and the cutting and burning of native vegetation to facilitate archeological research activities or to reduce the potential risk of wildfire spread.
Table 3-1.  Exotic Plants of MVNP and YHNM*.

	Scientific Name

Common Name
	Acres Impacted
	Designation**
	Targeted for Treatment

	Acroptilon repens/Russian knapweed
	5, 20
	B
	Yes

	Agropyron cristatum/crested wheatgrass
	<1,120
	
	

	Agrostis gigantean/water bentgrass, redtop
	10
	
	

	Agrostis scabra/rough bentgrass
	127
	
	

	Alyssum alyssoides/pale alyssum, pale madwort
	1000
	
	Yes

	Anagallis arvensis/scarlet pimpernel
	<1
	
	

	Andropogon hallii/sand bluestem
	<1
	
	

	Arctium minus/burdock
	2
	N
	Yes

	Artemesia biennis/biennial sagewort
	3
	
	

	Asparagus officinalis/asparagus
	<1
	
	

	Astragalus cicer/Cicer milkvetch
	1
	
	

	Bassia hyssopifolia/fivehorn smotherweed
	1
	
	

	Bidens frondosa/beggar's tick
	1
	
	

	Bromus inermis/smooth brome
	1, 2000
	
	Yes

	Bromus japonicus/Japanese brome
	<1, 5
	
	Yes

	Bromus tectorum/cheatgrass
	8, 1500
	N
	Yes

	Camelina microcarpa/false flax
	5
	
	

	Camelina rumelica/big head false flax
	5
	
	

	Capsell bursa-pastoris/shepherd's purse
	3
	
	

	Cardaria draba/whitetop, hoary cress
	<1
	B
	Yes

	Carduus nutans/musk thistle
	5,000
	B
	Yes

	Centaurea (Acosta) diffusa/diffuse knapweed
	2
	B
	Yes

	Centaurea (Acosta) maculosa(biebersteinii)/

spotted knapweed
	1
	B
	Yes

	Ceratocephala testculata/bur buttercup, burwort
	 2, 2500
	
	

	Chenopodium glaucoma/glaucous goosefoot
	1
	
	

	Chorispora tenella/blue mustard
	100
	N
	

	Chrysanthemum leucanthemum/oxeye daisy
	<1
	B
	Yes

	Cichorium intybus/chicory
	1.5, 1
	C
	Yes

	Cirsium arvense/Canada thistle
	<1,100 
	B
	Yes

	Cirsium vulgare/bull thistle
	<1, <1
	B
	Yes

	Conringia orinetalis/hare's ear mustard
	10
	
	

	Convolvulus arvensis/field bindweed
	<1, 3
	B
	Yes

	Conyza Canadensis/Canada horseweed
	7
	
	

	Cylindroprum (Aegilops) cyclindrica/jointed goatgrass 
	<1
	
	Yes

	Cynoglossum officinale/houndstongue
	50
	B
	Yes

	Dactylus glomerata/orchard grass
	<1, 5
	
	

	Daucus carota/Queen Anne's lace
	1
	
	

	Descurainia Sophia/flixweed tansymustard
	50
	N
	Yes

	Echinochloa crus-gallii/barnyard grass
	1
	
	

	Elaeagnus angustifolia/Russian olive
	1
	B
	Yes

	Elymus Canadensis/Canada wildrye
	1
	
	

	Elymus lanceolatus ssp. lanceolatus/streambank wheatgrass
	10
	
	

	Erodium cicutarium/stork's bill, filaree
	3, 100
	B
	Yes

	Euphorbia esula/leafy spurge
	1
	B
	Yes

	Euphorbia parryi/Parry's spurge
	1
	
	

	Helianthus ciliaris/Texas blueweed
	8
	
	Yes

	Juniperus communis/common juniper
	1
	
	

	Kochia scoparia or Bassia sieversiana/kochia,
	50
	N
	Yes

	Lactuca serriola/prickly lettuce
	<1, 500
	
	Yes

	Lappula occidentalis/flat-spine sheepburr
	500
	
	

	Leucanthimum vulgare/ox-eye daisy
	1
	B
	Yes

	Lepidium latifolium/perennial pepperweed
	<1
	B
	Yes

	Lepidium perfoliatum/clasping pepperweed
	1
	
	

	Linaria dalmatica/dalmatian toadflax
	<1
	B
	Yes

	Lolium arundinaceum/tall fescue
	10
	
	

	Lolium perenne ssp. multiflorum/Italian ryegrass
	1
	
	

	Malva neglecta/cheeseweed
	<1, <1
	
	Yes

	Marrubium vulgare/horehound     
	<1,  5
	
	Yes

	Medicago lupulina/black medic
	5
	
	

	Medicago sativa/alfalfa
	5
	
	

	Melilotus alba/white sweetclover
	25
	
	

	Melilotus officinalis/yellow sweetclover
	<1, 300
	
	

	Mentha piperita[peppermint
	1
	
	

	Nepeta cataria/catnip
	1
	
	

	Opuntia imbricate/tree cholla
	1
	
	

	Penstemon palmerii/Palmer's penstemon
	1
	
	

	Phalaris arundinacea/reed canarygrass
	3
	
	Yes

	Plantago lanceolata/narrowleaf  plantain
	60
	
	

	Plantago major/common or broadleaf plantain
	60
	
	

	Poa pratensis/Kentucky bluegrass
	<1, 200
	
	

	Polygonum aviculare/prostrate knotweed
	8
	
	

	Polygonum convolvulus/climbing knotweed
	1
	
	

	Polypogon monspeliensis/rabbitfoot grass
	<1, 10
	
	

	Prunus armeniaca/apricot
	1
	
	

	Prunus persica/peach
	1
	
	

	Puccinella distans/European alkaligrass
	10
	
	

	Rumex crispus/curly dock
	5
	
	

	Rumex triangulivalvis/triangular fruit dock
	5
	
	

	Salsola kali/Russian thistle
	50
	N
	Yes

	Salsola tragus/prickly Russian thistle
	1
	N
	

	Salvia aethiopis/Mediterranean sage (monitor)
	0
	A
	Yes

	Saponaria officinalis/soapwort, bouncing bet
	1
	B
	

	Schizachyrium scoparium/little bluestem
	1
	
	

	Sisymbrium altissimum/tall tumble mustard
	2, 800
	
	

	Sisymbrium loeselii/small tumble mustard
	1
	
	

	Sonchus asper/spiny sowthistle
	1
	
	

	Tamarix ramosissima/salt cedar
	1
	B
	Yes

	Taraxacum officinal/dandelion
	<1, 300
	
	

	Thinopyrum intermedium/intermediate wheatgrass
	500
	
	

	Trifolium fragiferum/strawberry clover
	1
	
	

	Trifolium pretense/red clover
	1
	
	

	Trifolium repens/Dutch clover, white clover
	50
	
	

	Triticum aestivum/bearded wheat
	1
	
	

	Ulmus pumila/Siberian elm
	<1
	
	Yes

	Urtica dioica/stinging nettle
	1
	
	

	Verbascum thapsus/common mullein
	10
	C
	Yes

	Vinca minor/periwinkle
	<1
	
	

	Zea mays/corn
	<1
	
	


* All species could potentially be treated with the implementation of cultural treatments including exclusion fencing of livestock, restoration, and/or animal control agents.
* Key: 


Black  -  species found only in MVNP


Blue   -  species found in both MVNP and YHNM


Red    -  species found only in YHNM

**State Designations of noxious weeds ranked by priority levels

A – highest priority (rare noxious weeds that are subject to eradication wherever detected statewide in order to protect neighboring lands and the state as a whole.

B – moderate priority (well-established noxious weeds that are subject to eradication, containment, or suppression in portions of the state designated by the commissioner in order to stop the continued spread of these species.

C – lowest priority (widespread and well-established noxious weeds for which control is recommended but not required by the state, although local governing bodies may require management.



N – State listed as a noxious weed
Aquatic, Wetland and Riparian Communities
Surface water areas are rare and fragile in MVNP and contain the highest flora and fauna biological diversity and occupy 91 hectares (224 acres), less than one percent of the entire park.  Riparian areas within the park consist of the Mancos River, springs and seeps located along the base of cliff forming sandstone or between sandstone cliffs, and artificial water sources, such as sewage lagoons and wastewater discharge into Little Soda Canyon (artificial irrigation).  Soil texture associated with this vegetation type includes silty, sandy clay and gravel bars along the Mancos River (Moore 2005a).  Riparian woodlands and wetlands are defined as the transition between the aquatic environment and the upland terrestrial environment where the water table is generally at or near the surface or the land is covered with water (Cowardin et al. 1979).  A spring is defined as a location with some form of standing water and a seep is a location with moisture seeping out of a wall or ground with no standing water (Moore 2005a).  The Mancos River is the most predominant riparian feature within the park, occupying 4 kilometers (2.5 miles) within the eastern part of the park boundary.  The riparian area consists of numerous trees and shrubs including Alamosa cottonwood (Populus deltoides var. wislizenii), coyote willow (Salix exigua), buffaloberry (Shepherdia argentea), and skunkbrush (Rhus trilobata).  This riparian area has been classified as a separate vegetation type, cottonwood/buffaloberry riparian woodlands, from all the other riparian areas within the park.  This document combines cottonwood/ buffaloberry riparian woodlands and riparian vegetation types.  The riparian area along the Mancos River has been grazed for ~100 years and is increasingly becoming dominated by non-native species in areas of the 2000 Bircher fire.  Non-native species include Russian knapweed (Acroptilon repens), Canada thistle (Cirsium arvense), and cheatgrass (Bromus tectorum).  Other herbaceous dominants, many that are disturbance-adapted species, include muhly (Muhlenbergia asperifolia), canary reed grass (Phalaris arundinacea), smooth brome (Bromus inermis), golden aster (Heterotheca villosa), yellow sweet clover (Melilotus officinalis), and milkweed (Asclepias speciosa) (Moore 2005a).  In addition to this riparian area are numerous canyons that dissect the Mesa Verde cuesta.  These canyons in recent years, due to fire induced hydrophobic soils on the East Escarpment, have had rapid runoff that fills canyon bottoms during even moderate rainstorms.  These canyon environments are fragile and sensitive to rapid runoff, affecting floral and faunal diversity (e.g., West Mancos Canyon).  Tamarisk (Tamarix ramosissima), an aggressive non-native species prevalent in the Southwest, has been recorded and treated along the Mancos River, in the Morefield Sewage lagoon, and in Mancos, Navajo, Spruce, Cliff, Rock, Wickiup, and Soda Canyons. 

The Mancos Canyon Restoration project consists of 80 hectares (200 acres) area that historically was plowed, irrigated, seeded to non-natives, and grazed by cattle.  Approximately 68 hectares (170 acres) of this restoration project is recovering rapidly with native tree and shrub species, the other remaining areas are recovering more slowly due to washout from burn areas on the cuesta and the presence of noxious weeds such as Russian knapweed.  

Over 190 springs are scattered throughout the park.  Many of these springs are sensitive to drought and therefore have gone dry in recent years.  

Water resources at YHNM consist of three highly mineralized, perennial springs and the small wetlands supported by their short-distance flows. These three sites are in close proximity and may or may not be issuing from the same subterranean source. The middle spring is the largest of the three and is the only dependable natural source of surface flow. The south spring's flow may be enhanced from imported water at the stock pond immediately west of the Monument. 

Water Quality

The Mancos River and McElmo Creek are the only perennial rivers in the Mesa Verde area. Each of these rivers is fringed with numerous irrigation ditches drawing off water to agricultural fields. In the process of diversion, water chemistry is altered by evaporation, and salts are concentrated. Several of the smaller streams are recharged from irrigation that returns to the channel via buried gravels, picking up additional salts, agricultural pesticides, herbicides, and selenium from shale soils (Colyer 2003). 

The importance of perennial rivers in dry Southwestern landscapes cannot be overstated.  These drainages are extremely important habitats for riparian floral and faunal communities. These drainages also serve as corridors for seasonal migration of deer, mountain lions, bears seeking wild fruit and fish, migrating birds that use the cottonwood tree tops for cover and feed on the ground, and a number of other kinds of wildlife that periodically use the river corridors. Past land use practices along the Mancos River have removed cottonwoods and willows from the bottom lands, plowed and grazed the understory and replaced it with agricultural crops and non-native species, removed beavers and their dams, and introduced cattle – actions that greatly reduced the available natural habitat and biodiversity (Colyer 2003).

In Colorado, surface water quality is assessed primarily in conjunction with preparation for the review of water quality standards, as well as for special projects and preparation of the 303(d) List required by the Clean Water Act.  Water quality standards for the waters of the San Juan Basin are contained in a regulation titled “Classification and Numeric Standards for the San Juan and Upper Dolores River Basins, Regulation No. 34” prepared by the Colorado Department of Public Health and Environment, Water Quality Control Commission.

The main stem of the Mancos River, including all wetlands, tributaries, lakes, and reservoirs, from the source of the East, West, and Middle Forks to Highway 160 is classified by the State as waters with the following designates uses: Aquatic Life (cold), Water Supply, Agriculture, and Recreation.  Water quality standards are set to protect these designated uses.  The canyons that drain MVNP to the south flow into the Mancos River south of Highway 160.  The main stem of the Mancos from highway 160 to the Colorado/New Mexico Sate line and its tributaries are classified for Aquatic Life (warm), Agriculture, and Recreation.  The big differences between the Aquatic Life (cold) and the Aquatic Life (warm) classifications are the dissolved oxygen standard and temperature standard.

Water quality problems in the Mancos River above Highway 160 have been noted for sediment loads from roads and timber harvesting in the past, and these areas currently exceed the copper standard.  Below Highway 160, no violations of water quality standards have been noted by the State.

Although water resources at YHNM are important to the biotic communities of the area, the quality and quantity of these resources may be changing. Inflow of irrigation water from surrounding agricultural fields could be adversely impacting water quality through the influx of pesticides, salts, bacteria, and excess nutrients. The quantity of water may be declining due to drought and water withdrawals from the regional aquifer. Recent changes in irrigation water distribution patterns threaten the persistence of well-established wetland and riparian areas.

Wildlife

Wildlife in MVNP is diverse and abundant reflecting the wide range of Upper Sonoran Life Zone habitat types that are found in the park. The distribution of species within the park varies by season, elevation, and varieties of habitats present. 

Mammals

There are at least 68 species of mammals that inhabit MVNP. There are six shrews living in MVNP which represent the Insectivore Order.  There are 13 species of bats known to occur in Mesa Verde including (Tadarida brasiliensis) the Brazilian free-tailed bat. Two additional species, the Yuma myotis (Myotis yumanensi) and Allen’s big-eared bat (Idionycteris phyllotis), are suspected to occur. Bats at Mesa Verde depend on riparian and meadow habitats for foraging and large trees, snags, and rock crevices for roosting. There are three lagomorph species, six species of squirrels, three species of chipmunks, seven species of mice, three species of voles, and other rodent species including muskrats, woodrats, beaver, porcupine, gophers, prairie dogs, and kangaroo rats that inhabit Mesa Verde. Carnivores at Mesa Verde include the coyote (Canis latrans), gray fox (Urocyon cinereoargenteus), red fox (Vulpes vulpes), kit fox (Vulpes macrotis), black bear (Ursus americanus), raccoon (Procyon lotor), ringtail (Bassariscus astutus), long-tailed weasel (Mustela frenata), mink (Mustela vison), American marten (Martes americana), skunks (Mephitis sp.), badger (Taxidea sp.), mountain lion (Felis concolor), bobcat (Felis rufus), and Canada lynx (Lynx canadensis). Bighorn sheep (Ovis Canadensis), mule deer (Odocoileus hemionus), and Rocky Mountain elk (Cervus elaphus) are also found at MVNP.

Birds

There are approximately 50 bird species that commonly occur in the MVNP. This includes six owl species; the great horned (Bubo virginianus), (Strix occidentalis), long-eared (Asio otus), pygmy (Glaucidium gnoma), saw whet (Aegolius acadicus), and flammulated (Otus flammeolus) owls and other raptors including the turkey vulture (Cathartes aura), Northern harrier (Circus cyaneus), sharp-shinned hawk (Accipiter striatus), Cooper’s hawk (Accipiter cooperii), red-tailed hawk (Buteo jamaicensis), golden eagle (Aquila chrysaetos), and American kestrel (Falco sparverius). Results of the Breeding Bird Survey from 1996 to 2004 show little change in the total number of species. Some individual species show large variations in abundance over the same time period. 

Other species include the ash-throated flycatcher (Myiarchus tyrannulus), gray flycatcher (Empidonax wightii), dusky flycatcher (E. oberholseri), olive-sided flycatcher (Nuttallornis borealis), western kingbird (Tyrannus verticalis), warbling vireo (Vireo gilvus), plumbeous vireo (Vireo solitarius plumbeus), violet-green swallow (Tachycineta thalassina), common titmouse (Para inornatus), white-breasted nuthatch (Sitta carolinensis), black-throated gray warbler (Dendroica nigrescens), yellow-rumped warbler (D. audubonsi), Virginia’s warbler (Vermivora virginiae), Bewick’s wren (Thryomanes bewickii), broad-tailed hummingbird (Selasphorus platycercus), western tanager (Pirango ludoviciana), mountain bluebird (Sialia currucoides), blue grouse (Dendragapus obscurus), robin (Turdus migratorius), black-headed grosbeak (Pheucticus melanocephalus), spotted towhee (Pipilo erythrophthalmus), green-tailed towhee (Chlorura chlorura), house wren (Troglodytes aedon), gray-headed junco (Junco caniceps), pine siskin (Spinus pinus), Brewer’s blackbird (Euphagus cyanocephalus), vesper sparrow (Pooecetes gramineus), lark sparrow (Chondestes grammacus), white-crowned sparrow (Zonotrichia albicollis), Stellar's jay (Cyanocitta stelleri), Clark’s nutcracker, (Nucifraga columbiana), scrub jay (Aphelocoma coerulescens), piñon jay (Gymnorhinus cyanocephalus) and wild turkey (Meleagris gallopavo). 

Migratory Birds

Under the auspices of the Migratory Bird Treaty Act of 1918 (16 U.S.C. 703-712), the following avian species listed are on the USFWS Birds of Conservation Concern-Bird Conservation Region 16-Southern Rockies/Colorado Plateau (BCC) list: American peregrine falcon (Falco peregrinus anatum), black swift (Cypseloides niger), black throated gray warbler (Dendroica nigrescens), ferruginous hawk (Buteo regalis), flammulated owl (Otus flammeolus), golden eagle (Aquila chrysaetos), gray vireo (Vireo vicinior), Gunnison sage grouse (Centrocercus minimus), Grace’s warbler (Dendroica graciae), Lewis’ woodpecker (Melanerpes lewis), northern harrier (Circus cyaneus), piñon jay (Gymnorhinus cyanocephalus), prairie falcon (Falco mexicanus), sage sparrow (Amphispiza bellii), Swainson’s hawk (Buteo swainsoni), short-eared owl (Asio flammeus flammeus), Virginia’s warbler (Vermivora virginiae), Wilson’s phalarope (Phalaropus tricolor), western burrowing owl (Athene cunicularia), western yellow-billed cuckoo (Coccyzus americanus), and the Williamson’s sapsucker (Sphyrapicus thyroideus).

Reptiles and Amphibians

There are many reptiles suited to the arid habitat found in MVNP. The Reptile Class is represented by at least nine lizards, eight snakes, and a skink. There are fewer amphibians that can survive under these conditions. Some of the amphibians that are adapted to the region are in decline, such as the Utah tiger salamander (Ambystoma tigrinum) and northern leopard frog (Rana pipiens). The Utah tiger salamander is very rare in Mesa Verde and the northern leopard frog is believed to be completely extirpated from the park. Other amphibians include the Rocky Mountain toad (Bufo woodhousii woodhousii), red-spotted toad (Bufo punctatus), and boreal chorus frog (Pseudacris maculata).

Fish, including Non-Native Species

Like many locations in the southwest, native fish populations in MVNP have experienced a marked decline. There are six fishes that occur or formerly occurred in the park. Of these, the Colorado pikeminnow (Ptychocheilus lucius) and the razorback sucker (Xyrauchen texanus) are endangered and extirpated from the Park. The flannelmouth sucker (Catostomus rimiculus) and the blue-headed sucker (Cycleptus elongatus) are nearly extirpated. The roundtail chub (Gila robusta) was extirpated and has now been reintroduced. The speckled dace (Rhinichthys osculus) is the only native fish species not in danger of being extirpated. A number of issues have impaired recovery of the native fishery at the park.

Fish population declines are due in large part to climactic conditions, water use outside the Park, and competition from non-native fish. In July of 2000, fire retardant was dropped in the Mancos River while fighting the Bircher Fire in the Mancos Canyon.  As a result, a large number of native fish were killed along 3 kilometers (5 miles) of the river extending into the Ute Mountain Ute Reservation. Effects to fish below 3 km (5 mi) from the drop site were minimal due to dilution of the retardant. Fishes were observed re-colonizing the kill zone within months of the initial kill (Bircher Fire BAER Wildlife Team 9 August 2000). The Bircher Fire created additional impairments in the form of siltation and erosion from exposed slopes. In 2002, the Mancos River was reduced to isolated pools because of severe drought and water diversion by senior water rights holders upstream from the park. At that time, the roundtail chubs were salvaged for captive breeding. 

In 2003, 2004, and 2005 thousands of roundtail chubs were released into the Mancos River. Blueheaded sucker (Cycleptus elongatus) and flannel mouth sucker (Catostomus rimiculus ) from the San Juan River have been transported and released in the Mancos River. Due to these efforts the native fishery has improved since the 2002 drought. Aquatic invertebrate populations were also severely impacted by the fire retardant and subsequent drought. The fisheries recovery is dependent on aquatic invertebrates for food, and the invertebrates numbers and diversity are still much lower than before the Bircher Fire and ongoing drought. 

Three species of non-native fish are known to occur in the park. Rainbow trout (Oncorhynchus mykiss) occur, but are not considered a serious threat to native fish populations. The green sunfish (Lepomis cyanellus) and the fathead minnow (Pimephales promelas) are considered a threat because they compete for a diminished food supply of aquatic invertebrates.

Non-Native Wildlife Species

In addition to the fishes mentioned above, the house mouse (Mus musculus), house sparrow (Passer domesticus), horse (Equus caballus), and European starling (Sturnus vulgaris) are also non-native wildlife species that occur in MVNP. 

Habitat
Wildlife populations require an environment that provides the resources and conditions necessary for their continued survival including forage, shelter, and dispersal. These conditions must be met on a year round basis for wildlife populations that do not migrate and seasonally for those species that do migrate. Habitat must be well distributed over a broad geographic area to allow breeding individuals to interact spatially and temporally within and among populations. 

Human activity, including pedestrian and vehicle traffic, and fire suppression have impacted wildlife and their habitats at MVNP. While many species, such as mountain lions, foxes, and eagles tend to avoid areas of human activity, there are other species, such as house mice, raccoons, and house sparrows that tend to aggregate around human activity. The area has experienced intensive human activity in the past, during the Native American occupation, which included farming and hunting. During that period there were no invasive plant or wildlife species and the Mancos River maintained a natural flow regime. For the park’s plants and wildlife today, both of these have been changed. In addition, Native Americans did not actively suppress wildfires and they may have set fires.

Different species of wildlife respond in different ways to fire-caused habitat changes. The greatest impacts to wildlife and habitat are from high intensity fires that burn and kill entire stands of trees and brush. These infrequent high-intensity fires are common in the type of piñon-juniper forests that cover much of the MVNP (Romme et al. 2003). Wildlife in the area has lived with this type of fire regime for centuries. Since fire suppression began in 1906 these types of fires may have been slightly less common due to early control of small fires that could have become large. 

Current records indicate that two amphibian, 75 bird, 25 mammal, and ten reptile species have been reported at YHNM. Although no threatened or endangered animal species breed in YHNM, bald eagles are seen in winter and peregrine falcons nest in the neighboring cliffs and crags and hunt over the whole valley. The collapsed multi-stored masonry structures in YHNM, largely heaps of rocks, provide important cover and hibernacula for many reptiles, especially snakes. 
Land uses of adjacent properties, particularly grazing and irrigated farming, have fragmented natural habitats, changed migratory patterns of wildlife, and reduced the biotic diversity around the Monument. Private lands completely surround the borders of Yucca House. Further development of these lands could completely isolate the movement of wildlife species from adjacent wild lands. Agricultural use of pesticides may contribute to a low productivity of the invertebrate food base and aquatic biota. In combination, these land uses and management practices may reduce the existing level of biotic diversity at YHNM. Threats to wildlife include diseases such as sylvatic plague, chronic wasting disease, and West Nile virus) and lethal predator control by local livestock interests.

Special Status Species

The Endangered Species Act requires the NPS to identify and manage federally listed threatened or endangered species. As required under NEPA guidelines, a biological assessment and consultation with the USFWS was done for this plan. There are 13 special status species that occur in the MVNP, not including the park’s own special status designations. Table 2 lists these species with their respective designations.  Table 3 lists the 7 species which have been extirpated from the park and their respective federal or state designations.

The federal and state special status designations are defined as:

· Federal Endangered – An animal or plant species in danger of extinction throughout all or a significant portion of its range. 

· Federal Threatened – An animal or plant species likely to become endangered within the foreseeable future throughout all or a significant portion of its range. 

· Colorado Endangered – A species in immediate jeopardy of becoming extinct throughout all or a significant portion of its range. 

· Colorado Threatened – An animal that is not in immediate jeopardy of extinction but is vulnerable because it exists in small numbers or is so extremely restricted throughout all or a significant portion of its range that it may become endangered.

· Colorado Species of Special Concern – A species that may be at risk of becoming threatened or endangered in Colorado.

· Colorado S1 plant species – Critically imperiled in Colorado because of extreme rarity (5 or fewer occurrences), or very few remaining individuals, or because of some factor of its biology making it especially vulnerable to extirpation from the state.

· Colorado S2 plant species – Imperiled in Colorado because of rarity (6-20 occurrences), or because of other factors demonstrably making it vulnerable to extirpation from the state. 

Table 3-2.  Federal and State Special Status Species that Occur Could Occur in MVNP

	Common Name

Scientific Name
	Federal

Designation*
	CO State Designation**

	Birds

	Bald Eagle
Haliaeetus leucocephalus 
	Threatened
	Threatened

	Mexican Spotted Owl

Strix occidentalis lucida
	Threatened
	Threatened

	American Peregrine Falcon
Falco peregrinus anatum
	None
	Special Concern

	Southwestern Willow Flycatcher
Empidonax traillii extimus
	Endangered
	Endangered

	Fish

	Roundtail Chub
Gila robusta
	None
	Special Concern

	Mammals

	Townsend’s Big-eared Bat
Corynorhinus townsendii
	None
	Special Concern

	Canada Lynx
Lynx canadensis
	Threatened
	Endangered

	Plants

	Southern Maidenhair Fern
Adiantum capillus-veneris
	None
	S2

	Cliff Palace Milkvetch
Astragalus deterior
	None
	S2

	Schmoll’s Milkvetch
Astragalus schmolliae
	None
	S1

	Giant Helleborine
Epipactis gigantea
	None
	S2

	Mesa Verde Stickseed
Hackelia gracilenta
	None
	S2

	Little Penstemon
Penstemon breviculus
	None
	S2

	Gray’s Townsend-daisy

Townsendia glabella
	None
	S2


Table 3-3.   Species Extirpated From MVNP

	Species Extirpated From MVNP
	Federal

Designation*
	CO State Designation**

	Colorado Pikeminnow
Ptychocheilus lucius
	Endangered
	Threatened

	Razorback Sucker
Xyrauchen texanus
	Endangered
	Endangered

	Northern Leopard Frog
Rana pipiens
	None
	Special Concern

	Grizzly Bear
Ursus arctos horribilis
	Threatened
	Endangered

	Gray Wolf
Canis lupus
	Endangered
	Endangered

	Southwest River Otter
Lontra canadensis
	None
	Threatened

	Sharp-tailed Grouse
Tympanuchus phasianellus columbianus
	None
	Special Concern


    *Source: U.S. Fish and Wildlife Service Threatened and Endangered Species database System (TESS) 

  **Source: Colorado Division of Wildlife and Colorado Rare Plant Field Guide (Spackman et al. 1997)

Special Status Plants

Locally rare species.  A number of species are considered globally or locally rare.  Many of these rare and endemic plants within the park are associated with unique soils, creating soil-flora relationships that are still not fully understood.  The park has 226 species that have been identified as sensitive by park staff.  MVNP tracks populations of plants that are rare within the park, but may be abundant in other areas of their range. Six special status plant species known to occur in MVNP and their habitat preferences are listed in Table 4.

Table 3-4.  Colorado Listed Rare Plants known to occur in MVNP

	Common Name
Scientific Name
	Habitat Type/Occurrence*

	Southern Maidenhair Fern
Adiantum capillus-veneris


	Dripping cliffs and seeps, especially on sandstone orcalcareous rocks or in highly mineralized soil. Elev. 1,463-2,377 m (4,800-7,800 ft).

	Cliff Palace Milkvetch
Astragalus deterior
	Sandstone rimrock edges of mesas. Found in cracks and depressions in shallow soil. Elev. 1,950-2,133 m (6,400-7,000 ft).

	Schmoll’s Milkvetch 

Astragalus schmolliae


	Sandy and gravelly flats and terraces, among junipers and piñon pines, on sandstone. Elev. 2,072-2,133 m (6,800-7,000 ft).

	Giant Helleborine
Epipactis gigantea
	Seeps on sandstone cliffs and hillsides; springs, sometimes hot springs. Elev. 1,463-2,238 m (4800-8000 ft).

	Mesa Verde Stickseed
Hackelia micrantha
	Shady canyons and mesa tops; in deep loam or sandy-loam soil; associated with piñon-juniper and scrub oak communities. Elev. 2,133-2,438 m (7000- 8000 ft).

	Little Penstemon
Penstemon breviculus
	Sagebrush, piñon-juniper, and desert grassland communities on sandstone and shale, in clayey loam soils. Elev. 1,493-2,042 m (4,900-6,700 ft).

	Gray’s Townsend-daisy

Townsendia glabella
	On steeply sloping shale slopes, lower altitudes 

	*Source: Colorado Rare Plant Field Guide (1999)


Special Status Wildlife

There are eight federally listed threatened or endangered wildlife species that occur or have occurred in the past in MVNP. Of these, there are two that currently occur in the park; the bald eagle and the Mexican spotted owl. There is a designated Mexican spotted owl Protected Activity Center in the southern portion of the park. 

In addition to the federally listed species there are five Colorado State Wildlife Species of Special Concern and one Colorado State Threatened species that do not have a federal designation. Two of the state Special Concern species, the northern leopard frog and the sharp-tailed grouse, no longer occur in MVNP. The State Threatened species, the southwestern river otter, no longer occurs in the park either. Special status wildlife species and the habitat they use are presented in Table 5. These are the species that have the potential to be beneficially impacted by IPM management activities inside the park.

Table 3-5.  Special Status Wildlife Species Known to Occur in MVNP

	Common Name
Scientific Name
	Habitat Type/Occurrence*

	Birds

	Southwestern Willow Flycatcher
Empidonax trailli extimus
	Is a riparian obligate species. Is not known to breed in Colorado, but may be transient through the Park.

	American Peregrine Falcon
Falco peregrinus anatum
	Inhabit areas with cliffs for nesting and nearby wooded/forested areas.

	Bald Eagle
Haliaeetus leucocephalus 
	Inhabits reservoirs and rivers. In winter, they may also occur locally in semideserts and grasslands. 

	Mexican Spotted Owl
Strix occidentalis lucida
	Inhabits mixed conifer forests with a heterogeneously aged stand. There is a protected activity center in the southern region of MVNP in primarily piñon/juniper. 

	Fish

	Roundtail Chub
Gila robusta
	Inhabits slow moving waters adjacent to areas of faster water. Young prefer shallow river runs while juvenile chubs concentrate in river eddies and irrigation ditches.

	Mammals

	Townsend’s Big-eared Bat
Corynorhinus townsendii
	Inhabits semidesert shrublands, pinon-juniper woodlands, and open montane forests.

	Canada Lynx
Lynx canadensis
	Inhabits coniferous forests with uneven-aged stands, relatively open canopies, and well-developed understories. 

	*CO Division of Wildlife’s Natural Diversity Information Source


Wilderness 

The U.S. Congress designated 3,439 ha (8,500 ac) (approximately 15 percent) of MVNP as wilderness in 1976.  This acreage is divided into three separated units.  Two of the units are on the North Rim in the northwest and north central part of the park.  The largest of the three units is on the East Rim on the east side of the park.  Evaluation of additional park backcountry areas for wilderness suitability may be initiated when the park prepares its next GMP.  

The NPS is required to manage wilderness in accordance with the Wilderness Act of 1964.  In the Wilderness Act Congress defines Wilderness as “…an area where the earth and its community of life are untrammeled by man…an area of undeveloped Federal land retaining its primeval character and influence, without permanent improvements…” and directs its managers to preserve this character. 

Congress further defined “Wilderness” to be an area that is “…managed so as to preserve its natural conditions and generally appears to have been affected primarily by the forces of nature, with the imprint of man’s work substantially unnoticeable….”  The Act further stipulates that wilderness areas must have “outstanding opportunities for solitude of primitive and unconfined type of recreation.” 

The Act also states that there shall be no commercial enterprise and no permanent roads within wilderness, and “except as necessary to meet minimum requirements for the administration of the area for the purpose of the Act” (the purpose defined as preserving wilderness character and “the public purposes of recreational, scenic, scientific, educational, conservation, and historical use”), there shall be no temporary road, no use of motor vehicles, motorized equipment or motorboats, no landing of aircraft, no other form of mechanical transport, and no structure or installation….”.  Congress also made a special provision that allows aircraft use “as may be necessary in the control of fire…”

The 2001 NPS Management Policies states, “For those lands that possess wilderness characteristics, no action that would diminish their wilderness suitability will be taken until after Congress and the President have taken final action.  The superintendent of each park containing wilderness will develop and maintain a wilderness management plan to guide the preservation, management, and use of the park’s wilderness area, and ensure that wilderness is unimpaired for future use and enjoyment as wilderness.”  DO-41 guides NPS efforts in meeting the 1964 Wilderness Act, establishing specific instructions and requirements concerning the management of all NPS wilderness areas.  

For purposes of this document “backcountry” shall be considered any area in the park that is not open to the park for visitation (MVNP Backcountry Use and Access Plan, 1996). “Backcountry” is not the same as “wilderness,” and is not a specific management zone. Rather, it refers to a general condition of land that may occur in zones outside wilderness. Wilderness and backcountry may require different administrative practices because the Wilderness Act imposes additional conditions and constraints.  However, backcountry is considered under the term wilderness for this assessment.

Natural Soundscape 

The park considers intangible qualities such as natural quiet, solitude, space, night sky and scenery as valuable park and monument resources. Both tangible and intangible resources are equally important in management decisions affecting park resources. The noises associated with weed management activities are generally from mechanical equipment, motor vehicles, and aircraft.  Machinery used and amount of noise produced while performing specific integrated weed management activities varies by the location of the activity. 

Cultural Resources 

MVNP is world renown for its archeological sites. The park was established by Congress in 1906 with the stated purpose to “provide specifically for the preservation from injury or spoliation of the ruins and other works and relics of prehistoric or primitive man within said park.”  These same resources were the basis for the listing of MVNP on the National Register of Historic Places in 1966.  In 1978, the worldwide value of the park’s archeological resources was further recognized when the park was selected as one of the seven original United Nations World Heritage sites. Currently, there are 20 World Heritage sites in the U.S. The NPS serves as their chief steward.

Cultural resources in MVNP include prehistoric and historic archeological resources, cultural landscapes, and traditional cultural properties or ethnographic resources (both natural and cultural resources) that are important to the continuing culture and traditions of park-associated American Indian people. These resources reflect early settlement, use, and management of the lands by indigenous people; westward expansion of Euro-American people (as well as Asian and other non-European people) and their conflict with American Indian groups; resource extraction such as logging and herding; early tourism; early environmental conservation efforts; development of water resources; and park planning, design, and land management—they are the physical evidence of human presence spanning at least 5,000 years.

Prehistoric Sites and Structures

The prehistoric sites consist of mounds of fallen rubble and earth from small and large villages, soil and water control devices, work areas, rock alignments of uncertain function, shard and lithic scatters, camp sites, and cliff dwellings. The condition of most of the known prehistoric archeological sites is unknown.  Approximately 1,000 sites are known to be in good condition. However, approximately 500 sites, largely on steep talus slopes and in areas burned over by recent fires, are vulnerable to severe erosion. Until there is significant vegetation recovery from these fires, sites in these denuded areas could be damaged. The cliff dwellings vary from large communities, one of which contains over 100 rooms, to small one-room storage areas. 

Impacts to the prehistoric sites and structures are mostly from natural causes, consisting mainly of wind, water, and rodents. The amount of damage from visitation is limited by control of public access.

Historic Sites and Structures

At present there is no program of preservation maintenance for historic sites. The known sites within the park vary in condition from fair to good and can include materials such as wooden artifacts or structural elements.  The wooden features of several historic sites were lost in recent wildland fires in 1989 and 1996.  These sites are considered eligible for the National Register under Criteria D, contributing to the history of southwestern Colorado and being significant at the state level.

The park historic structures include administrative buildings, residences, maintenance buildings, an amphitheatre, several dams, windmills, hand cut stone curbs, headwalls and drop inlets, trail light shelters, a small parking lot, and retaining walls for trails and pathways. They are significant cultural resources by virtue of their association with unique architectural styles or important events in the history of the park and all are listed in the MVNP List of Classified Structures.

Beginning in 1933, the Civilian Conservation Corps under the auspices of the Public Works Administration also completed a range of projects in MVNP, including construction of buildings, roads, trails, bridges, fire roads, fire buildings, fire lanes, fire trails, comfort stations, and campgrounds. 

The following historic structures and districts (all of the districts are considered cultural landscapes in this case) have been identified by MVNP staff as important and eligible for the National Register of Historic Places:

· Administrative District National Historic Landmark (1921-1942)

· Utility Area Residential Loop (White Houses) (1934-1942)

· Utility Area (Maintenance Yard) (1933-1942)

· Chapin Mesa Campground Comfort Stations (1935-1942)

· CCC Camp Historic District (includes Camp NP-5-C and associated Maintenance Yard ) (1934-1942)

· Park Point Fire Lookout (1939-1942)

· Park Entrance Residence Station (1931-1942)

· Chapin Mesa Amphitheatre (1925-1942)

· Navajo Hogan Historic District (1935-1942)

· Fewkes Cabin (1930-1931)

· Old Water Treatment Building (Natural Resource Office) (1939-1942)

· Rock Springs Ranger Station (1928-1944)

· Historic Trails park-wide (1870's to CCC Era)

In 1998, the draft of the National Register nomination for the Historic Resources of MVNP was completed.  Currently this nomination is being revised to include landscapes. 

Ethnographic Resources

The NPS defines ethnographic resources as any “site, structure, object, landscape, or natural resource feature assigned traditional, legendary, religious, subsistence or other significance in the cultural system of a group traditionally associated with it” (NPS 1998a). A traditional cultural property is an ethnographic resource that is eligible for listing in the National Register of Historic Places.  It is known that there are ethnographic resources located within the park. A cultural affiliation study in 1995 stated that “substantial evidence exists from native oral tradition, geographical associations, ethnographic accounts, ethnological comparisons, and linguistic studies to support claims of cultural affiliation to the MVNP area with the Hopi, the Zuni, the Keresan Pueblos, the Tanoan Pueblos, the Navajo, and the Utes.”  Many American Indian people and groups continue their traditional cultural association with park lands and resources.  At least 24 tribal groups or American Indian communities are associated with the park, including the aforementioned Hopi, Zuni, Navajo, and Ute tribes as well as the Keresan and Tanoan Pueblos.

Cultural Landscapes

Cultural landscapes at MVNP are abundant and diverse. The NPS defines a cultural landscape as a “geographic area, including both cultural and natural resources and the wildlife or domestic animals therein, associated with an historic event, activity, or person or exhibiting other cultural or aesthetic values.” The primary cultural landscapes at Mesa Verde are historic designed landscapes (e.g., those landscapes constructed during the CCC era) and prehistoric landscapes (e.g., those landscapes created by the ancestral Puebloan people). 

A cultural landscape is a reflection of human adaptation and use of natural resources and is often expressed in the way land is organized and divided, patterns of settlement, land use, systems of circulation, and the types of structures that are built. Shaped through time by historical land use and management practices, as well as politics and property laws, levels of technology, and economic conditions, cultural landscapes provide a living record of an area’s past, a visual chronicle of its history. The National Park Service defines and actively manages four types of cultural landscapes: designed landscapes, vernacular landscapes, historic sites, and ethnographic landscapes (NPS 1998a). There are 15 defined cultural landscapes presently in MVNP and they are pre-historic and historic in content and are in the process of being nominated to the National Register. 
Preservation of cultural landscapes requires long-term management of the characteristics and features that give them their historical significance. These characteristics are not managed in isolation, but as a whole. What makes the cultural landscape significant is the relationship among isolated features such as roads and fences, orchard trees and outbuildings, grinding stones and house remains.

Historic structures are significant because they reflect important eras or the influence of individuals important in the human history of the park. There is one National Historic Landmark located in MVNP: The National Park Service is charged with maintaining all historically significant structures to prevent any degradation of significant characteristics. The List of Classified Structures (1998b) for Mesa Verde identifies 635 historic structures, 29 of which are cliff dwellings. All of these are eligible for listing on the National Register of Historic Places. 

The historic designed landscapes include: the Administrative Loop, the Utility Housing and Maintenance Yard, the Entrance Road, Backcountry Historic Roads and Trails, Park Point Fire Lookout Tower, Park Entrance Residence, and Rock Springs Ranger Station. The prehistoric landscapes include all backcountry and frontcountry prehistoric sites. Some of the more definable landscapes are Far View Community, Cliff Palace, Balcony House, Battleship Rock, and Morefield Canyon.

There are also several homesteads which are considered historic vernacular landscapes. These homesteads include: the Mallet, the Morefield, the Bill Prater and Al Prater, the John White, the Harry and Elizabeth Waters, and the Armstrong and Stevens. In addition, there are 16 historic well sites throughout the park.

The Yucca House site is a pristine example of a "valley pueblo" archeological site, the large settlement type once found throughout the Montezuma Valley situated around a dependable spring. This valley probably was the major population and cultural center of the prehistoric Mesa Verde Branch of the Anasazi Cultural Tradition, although the architectural style of the buildings here were substantially influenced the Anasazi Culture of Chaco Canyon in New Mexico.  

Human Environment

Park Operations

The NPS is bound by internal policies and the individual park units are committed to accomplishing their respective missions. To achieve these goals, each park develops a plan to staff and manage the park. However, full staffing is rarely achieved because funding levels for the parks are determined by Congress. 

There are five management divisions at MVNP: Administration, Research and Resource Management, Facilities Management, Interpretation and Visitor Services, and Visitor and Resource Protection including Fire Management. YHNM is staffed solely by MVNP employees. Fire management plays a role in vegetation management with the execution of hazard fuel treatments and prescribed burns.  The MVNP concessionaire, currently Aramark, manages weeds and brush in the vicinity of the lodge and campground. They are bound by the park’s IEPMP, as well as any residents living in the park. It is expected that implementation of a comprehensive park and monument-wide invasive species management plan will have direct effects on Administration, Maintenance, Fire Management and Research and Resource Management operations.

Presently, the Maintenance division plays a role in weed abatement in the process of maintaining shoulders-ways along the main park roads, utility corridors, and ground maintenance in the vicinity of structures and buildings. Maintenance maintains a road corridor of 50 feet from centerline with the use of mowers and herbicide. This generally consists of the areas between the road and the curb, generally four feet from the road but up to 12 feet from the road. Generally, ground maintenance is accomplished through mowing.  

Fee Demonstration funds approximately 60% of invasive exotic plant control and restoration activities and the park’s base operating budget funds approximately 30% (mainly overhead). Approximately 10% is generally funded by special project funds that vary annually.  Availability of Fee Demonstration Funds for invasive weed control is expected to run out by 2010 and alternative funding sources currently have not been committed or identified. MVNP retains 80% of funds generated from entrance fees under the Fee Demonstration Program. In Fiscal Year (FY) 2005 (which ended on September 30, 2005), MVNP spent approximately $130,000 managing invasive exotic plants using mechanical, biological, chemical, and cultural controls. This figure included time spent on providing educational outreach to visitors and staff.  Exotic plant management activities required 5200 hours of MVNP staff time, 50 hours of contract work, and 2200+ hours of volunteer time. During FY2005 MVNP staff treated 400 acres for weeds and 35 acres for planting native seedlings and seed. 

YHNM’s yearly operating budget of $98,500 is base funded. In 2005, 11% of the budget supported natural resource projects including the weather station, four pay periods for one natural resource employee, wildlife monitoring, weed control, and restoration of disturbed park land. Approximately $3,650 was spent on specific restoration and weed control projects. Law enforcement rangers perform intermittent patrols.

Visitor Experience

In 2006 MVNP will celebrate its Centennial Birthday. Current visitation has been approximately 600,000 visitors annually. The world renowned cultural resources draw visitors from all over the world. Visitors enjoy the natural scenery, wildlife viewing, photography, scenic driving, and camping at MVNP as well. The ability of visitors to appreciate and enjoy their park experience can be greatly enhanced by the growth of healthy native vegetative communities and seriously degraded in areas infested with invasive weeds. MVNP has received many comments from visitors urging the park to control weeds.

A few hundred visitors generally visit YHNM yearly unsupervised by park personnel. Law enforcement rangers perform intermittent patrols and natural resource staff frequent the monument to perform wildlife surveys, native plant restoration work, and weather station maintenance. The monument is not signed on Highway 160 and a single sign, boundary fencing, and sign-in board are the only indication of the existence of the monument.
CHAPTER 4  ENVIRONMENTAL CONSEQUENCES

Chapter Organization

This chapter includes a description of the potential environmental impacts that could occur to the resources described in Chapter 3.  This chapter contains the methodology for assessment and analyses of all potential impacts to MVNP natural resources, cultural resources, and land use/park operations that could occur as a result of implementing the two alternatives outlined in Chapter 3. This section is organized by impact topic and contains the following information for each topic:

Impact Analysis - benefits and risks of implementing each alternative

Cumulative Effects - effects of combined impacts of past, present and reasonable foreseeable future actions regardless of agency for each alternative

Conclusion - summary of intensity and duration of effects for the alternative

Impairment - determination if action would, or is likely to, impair park resources or values
Methodology for Assessing Impacts

Applicable and available information on known natural, cultural, and human resources were compiled. Both alternatives were evaluated for their effects on resources and values determined during the scoping process. Potential impacts were identified for both of the alternatives based on a review of scientific literature, resource management plans, field investigations, and the best professional judgment of resource specialists. Information on total acres infested by invasive species, future rate of spread projections, past and future treatment acres, and treatment methods were also used to estimate impacts.

Impacts are described in terms of type (beneficial or adverse), context (site-specific, local or regional), duration (short- or long-term), and intensity (none, negligible, minor, moderate, major).  

For all impact topics, the following definitions were applied:

Beneficial effects result in a positive change in condition or appearance of the resource or a change that moves toward the desired condition.

Adverse effects result in a change that moves the resource away from a desired condition or detracts from its appearance or condition.

Direct effects are caused by an action and occur at the same time and place as the action.

Indirect effects are caused by the action and occur later in time or farther removed from the place, but is still reasonably foreseeable.

Because intensity may vary by impact topic, the thresholds for intensity are defined for each impact topic in Table 1.  


Cumulative Methodology 

The Council on Environmental Quality (CEQ) regulations, which implement the National Environmental Policy Act, require assessment of cumulative impacts in the decision making process for federal projects.  A “cumulative effect” is defined as “the impact on the environment which results from the incremental impact of the action when added to other past, present, and reasonably foreseeable future action regardless of what agency (federal or non-federal) or person undertakes such other actions” (40 CFR 1508.7).  Cumulative impacts can result from individually minor, but collectively significant actions taking place over time.  

Past Actions and Reasonably Foreseeable Activities

Cumulative effects were determined by combining the impacts of the proposed alternatives with potential other past, present, and reasonably foreseeable future actions. Therefore, it was necessary to identify other ongoing or foreseeable future projects within MVNP and YHNM. Reasonably foreseeable future activities are those actions independent of the Invasive Exotic Plant Management Plan that could result in cumulative effects when combined with the effects of the proposed control techniques. The cumulative effect analysis includes all areas within MVNP and YHNM as appropriate for each resource.

Table 4-1. Thresholds for intensity

	Impact Topic
	Negligible
	Minor
	Moderate
	Major
	Duration of Impact

	Soils and Vegetation
	The change in soils & native vegetation communities would be so small that it would not be of any measurable or perceptible consequence.
	The change in soils & native vegetation communities would be small, localized and of little consequence. Response to treatments would be within the range of normal effects. Any adverse effects would be effectively mitigated.
	A large area of soils or segment of one or more populations of plant species would exhibit effects that are of consequence, but would be relatively localized. Response to treatments would be within the range of treatment effects. Mitigation could be extensive, but likely effective.
	Effects would be severely adverse, and possibly permanent to soils & native vegetation communities. Response to treatments would be outside the range of expected treatment effects. Mitigation to offset adverse effects may be required and extensive, and success not assured.
	Short-term refers to a period of less than 10 years. Long-term refers to a period longer than 10 years.

	Wetlands and Flood-plains
	Any effects to wetlands or floodplains would be below or at the lower levels of detection. Any detectable effect would be slight. No USACE permit would be necessary.
	Effects to wetlands or floodplains would be detectable, site-specific, relatively small and short-term to individual plants. No USACE permit would be necessary.
	Effects to wetlands or floodplains would be detectable and readily apparent. The effect could be site-specific or park- or monument-wide. 
	Effects to wetlands or floodplains would be observable over a relatively large localized or regional area. The character of the wetland or floodplain would substantially change.
	Short-term refers to a period of less than 10 years. Long-term refers to a period longer than 10 years.

	Wildlife
	The change in wildlife populations and/or habitats would be so small that it would not be of any measurable to perceptible consequence.
	Changes in wildlife populations or habitats would be small, localized and of little consequence. Response to treatments would be within the range of normal effects. Any adverse affects would be effectively mitigated.
	Changes in wildlife populations or habitats would be of consequence, but relatively localized. Response to treatments would be within the range of treatment effects. Mitigation could be extensive, but likely effective.
	Severely adverse effects and possibly permanent effects to native wildlife populations or habitats. Response to treatments would be outside the range of expected treatment effects. Mitigation to offset adverse effects may be required and extensive, and success not assured.
	Short-term refers to a period of less than 10 years. Long-term refers to a period longer than 10 years.

	Threatened, Endangered, or Sensitive Species
	Listed species would not be affected or the change would be so small as to not be of any measurable or perceptible consequence to the population.
	There would be a measurable effect on one or more listed species or their habitats, but the change would be small and relatively localized.
	There would be a noticeable effect to a population of a listed species. The effect would be of consequence to populations or habitats.
	There would be a noticeable effect with severe consequences or exceptional benefit to populations or habitats of listed species.
	Short-term refers to a period of less than 1-3 years. Long-term refers to a period longer than 3 years.

	Water Quality
	Neither water quality nor hydrology would be affected, or changes would be either nondetectible or if detected, would have effects that would be considered slight. 
	Changes in water quality or hydrology would be measurable, although the changes would be small and likely localized. No mitigation measure associated with hydrology of water quality would be necessary.
	Changes in water quality or hydrology would be measurable but relatively localized. Mitigation measures associated with hydrology and water quality would be necessary and the measures would likely succeed.
	Changes in water quality and hydrology would be readily measurable, would have substantial consequences and would be noticed on a regional scale. Mitigation would be necessary and their success would not be guaranteed.
	Short-term refers recovery in  less than several days. Long-term refers to recovery, following treatment, requiring longer than several months.

	Wilderness
	Physical character would not be affected or the change would be so small as to not be of any measurable or perceptible impact to Wilderness values.
	Changes to character of Wilderness value are detectable but small, localized and of little consequence. Any mitigation needed to offset adverse effects would be standard, uncomplicated and effective.
	Changes to character of Wilderness value are readily apparent and of consequence. Changes may be evident over a large portion of Wilderness. Mitigation measures to offset adverse effects would probably be necessary and likely successful.
	Impacts to Wilderness character are severe over a wide area. Mitigation to offset adverse effects would be needed, but its success is not assured.
	Short-term refers to a transitory effect, one that largely disappears over a period of hours or days. The duration of  long-term effects is months or years.

	Soundscape
	Noise may be generated by IPM activities during daylight hours. Noise is rarely audible at 100 feet or more from the source. When noise is present, it is at very low levels in most of the area.
	Noise generated by IPM activities predominate during daylight hours, but for the majority of the time the noise is at low levels. When noise is at medium or high levels, it occurs at site-specific areas. Noise is rarely audible at 500 feet or more from the source.
	Noise generated by IPM activities predominates during daylight hours, but is at medium or lower levels for the majority of the time. Localized areas may experience noise at medium to high levels during half of the daylight hours.
	Noise generated by IPM activities predominates during daylight hours, and is at greater than medium levels a majority of the time. Large areas may experience noise at medium to high levels during the majority of daylight hours.
	Short-term refers to a transitory effect, one that largely disappears over a period of hours or days. The duration of  long-term effects is months or years.

	Historic Structures

Cultural Landscapes

Archeological Resources
	Impacts to historic/cultural sites either beneficial or adverse, are at the lowest levels of detection, barely perceptible and not measurable. For Section 106 purposes the determination of effect would be no adverse effect.
	The impact affects a historic/cultural site or feature with little data potential. The context of the affected site(s) would be local. The impact would not affect the contributing elements of an eligible or listed National Register of Historic Places structure. For Section 106 purposes the determination of effect would be no adverse effect. 
	The impact affects a historic/cultural site or feature with modest data potential. The context of the affected site(s) would be state-wide. For a National Register eligible site, the adverse impact would affect some of the contributing elements of the site but would not diminish the integrity of the resource and jeopardize its National Register eligibility. For Section 106 purposes the determination of effect would be adverse effect.
	The impact affects a historic/cultural site or feature with high data potential. The context of the affected site(s) would be national. For a National Register eligible or listed site, the adverse impact would affect some of the contributing elements of the site by diminishing the integrity to the extent that it is no longer eligible for listing on the National Register eligibility. For Section 106 purposes the determination of effect would be adverse effect.
	Short-term refers to a transitory effect, one that largely disappears over a period of days or months. The duration of  long-term effects is essentially permanent.

	Park Operations

Visitor Experience

Human Health
	The action could cause a change in park operations or visitor experience, but the change would be so small that it would not be of any measurable or perceptible effect. Few employees or visitors would be affected.
	An action that would affect some employees or visitors and cause a change in their activities, but the change would be small and localized. Mitigation would not be necessary.
	An action that would cause a substantial, measurable change in park operations, visitor experience or human health. Mitigation to offset adverse effects would necessary but effective.
	An action that would cause a severe change or exceptional benefit to park operations or visitor experience. Human health may be compromised. The change would have substantial and possibly permanent effects on employees or visitors. Mitigation to offset adverse effects would be needed, though success is not assured.
	Short-term refers to a period of up to 5 years. The duration of long-term is essentially permanent.


Compliance with Section 106, National Historic Preservation Act

In accordance with the Advisory Council on Historic Preservation’s regulations implementing Section 106 of the NHPA (36 CFR Part 800, Protection of Historic Properties), impacts to cultural resources and the cultural landscape will be identified and evaluated by (1) determining the area of potential effect, (2) identifying cultural resources present in the area of potential effects that were either listed in or eligible to be listed in the National Register of Historic Places, (3) applying the criteria of adverse effect to affected cultural resources which are unevaluated, listed in, or eligible to be listed in the National Register, and (4) considering ways to avoid, minimize, or mitigate adverse effects.

CEQ regulations and the NPS’s Conservation Planning, Environmental Impact Analysis and Decision-making (DO #12) also call for a discussion of the appropriateness of mitigation, as well as an analysis of how effective the mitigation would be in reducing the intensity of potential impact, for example, reducing the intensity of an impact from major to moderate or minor. However, any reduction in intensity of impact resulting from a mitigation measure is an estimate of the effectiveness of mitigation under NEPA only. It does not mean that the level of effect as defined by Section 106 is similarly reduced. Although adverse effects under Section 106 may be mitigated, the effect remains adverse.

Under the Advisory Council’s regulations, a determination of either adverse effect or no adverse effect also must be made for affected National Register-eligible cultural resources. An adverse effect occurs whenever an impact alters, directly, or indirectly, any characteristic of cultural resource that qualifies it for inclusion in the National Register, (e.g. diminishing the integrity of the resources location, design, setting, materials, workmanship, feeling, or association. Adverse effects also include reasonably foreseeable effects caused by an alternative that would occur later in time, be farther removed in distance or be cumulative (36 CFR Part 800.5, Assessment of Adverse Effects).  A determination of no adverse effect means there is an effect, but the effect would not diminish in any way the characteristic of the cultural resource that qualify it for inclusion in the National Register.

MVNP will conduct compliance with the Colorado State Historic Preservation Office (SHPO) and park NEPA compliance team for each control project that is separate from, but developed under the guidance of, this plan. With respect to Section 106, this Invasive Plant Management Plan is meant to serve only as an analysis for particular resources. 

Impairment Methodology

In addition to determining the environmental consequences of the preferred and other alternatives, NPS policy requires analysis of potential effects to determine whether actions would impair park resources (Management Policies 2001). The fundamental purpose of the national park system, established by the Organic Act and reaffirmed by the General Authorities Act, as amended, begins with a mandate to conserve park resources and values.  NPS managers must always seek ways to avoid, or to minimize to the greatest degree practicable, adverse impacts on park resources and values.  However, the laws do give the NPS the management discretion to allow impacts to park resources and values when necessary and appropriate to fulfill the purposes of a park, as long as the impact does not constitute impairment of the affected resources and values.  Although Congress has given the NPS the management discretion to allow certain impacts within parks, that discretion is limited by the statutory requirement that the NPS must leave park resources and values unimpaired, unless a particular law directly and specifically provides otherwise.  The prohibited impairment is an impact that, in the professional judgment of the responsible NPS manager, would harm the integrity of park resources or values, including the opportunities that otherwise would be present for the enjoyment of those resources or values.  An impact to any park resource or value may constitute impairment.  An impact would be more likely to constitute impairment to the extent that it affects a resource or value whose conservation is:

· Necessary to fulfill specific purposes identified in the enabling legislation or proclamation of the park;

· Key to the natural or cultural integrity of the park; or 

· Identified as a goal in the park’s general management plan or other relevant NPS planning documents.


Impairment may result from NPS activities in managing the park, visitor activities, or activities undertaken by concessionaires, contractors, and others operating in the park.  An impairment finding is included in the conclusion section for the following impact topics: soils and native vegetation; aquatic, wetland and riparian communities; water quality; wildlife; endangered, threatened and rare species; Wilderness; natural soundscape, cultural resources, and the human environment.

Environmental Consequences

The parks’ enabling legislation states, “…  to protect unimpaired the natural and cultural resources and values of the park for the enjoyment, education and inspiration of this and future generations…such general rules and regulations to preserve all timber, natural curiosities…and for the protection of the animals, birds, and fish…”.  Therefore, the NPS would like to implement the alternative that would best control invasive exotic plants and represents the greatest value for the investment while minimizing the externalities caused by the decision (water or air pollution is an example of an externality). Mitigation measures that may be employed to offset or minimize potential adverse impacts have been identified.

Natural Resources
Soils and Native Vegetation
Impacts of Alternative I on Soils and Vegetation

Prevention techniques are designed to not adversely affect resources of any kind and so are not included in this analysis. Short term adverse impact to soil and vegetation would be mitigated as infestations of noxious weeds were controlled. Perennial native plants are more effective in preventing erosion than weeds. One study conducted in Wyoming on native prairie bunch grass and spotted knapweed reported native bunch grass lost 12.5 pounds of soil per acre in a simulated thunderstorm. Spotted knapweed lost over 125 pounds per acre with the same test. Tap rooted weeds will always increase soil erosion when compared to healthy stands of grass. Long term beneficial impacts on the soil are expected as noxious weeds are controlled and native communities are restored.

Mechanical Control

Mechanical removal of invasive exotic plants is expected to have negligible to minor localized adverse impacts on soil and native vegetation. Some soil erosion and loss of native plants may occur at the base of an invasive exotic plant when it is dug from the ground. If a large patch is removed, this could increase soil erosion and have a short-term minor adverse impact on vegetation. Mechanical treatments could potentially smother desirable native vegetation by the accumulation of cut material. Disposing of materials or dispersal of vegetative parts would reduce impacts to native plants in treatment areas. Mechanical control (such as hand-pulling) is very effective for new infestations of exotic plants and when plants are few in number. For example, MVNP personnel have hand-pulled single houndstongue plants from locations in the park and never had any recurrence in that area. In the long-term, native vegetation is expected to recover when invasive exotic plants are removed (McLendon and Redente 1994). As many species of noxious weed seeds remain viable in the ground for years, it important to consider removing seed heads. 

For invasive exotic plants with rhizomes, such as Canada thistle, Russian knapweed, smooth brome, leafy spurge, field bindweed and yellow toadflax, hand-pulling plants is ineffective and can actually promote the spread of the invasive exotic plant. In addition, recent research on diffuse knapweed indicates that digging a plant from the ground (i.e. disturbing the soil) could actually enhance diffuse knapweed seed germination and cause more knapweed seedlings to germinate than if the plant was sprayed with an herbicide and left in place. 

Mowing or using a string trimmer causes short term minor adverse impacts to soil, and would have a minor adverse impact on native species growing amongst the exotics by cutting them.  When mowed, some invasive exotic species, like diffuse knapweed, still flower in a dwarfed state and still can produce seed.  Timing of mowing is also critical.  For example, mowing before the plant flowers and sets seed can reduce the amount of viable seed, but mowing after a plant sets seed will scatter seed over a wider area. Mechanical treatments can be very effective on exotic annual grasses.  However, multiple treatments may be needed in the spring to control species that have more than one “crop.”  Mowing generally does not kill (and may even spread) some invasive exotic plants that can sprout from rhizomes.  However, mowing in combination with another control technique, such a chemical treatment, can be very effective. 

Cultural Control 

Cultural control is expected to have a minor beneficial impact on soil and native vegetation.  Restoring disturbed areas to natural conditions prevents soil erosion and enhances native plant communities.  Maintaining native plant communities in a healthy vigorous condition can favor native plants over invasive exotic plants (Redente and McLendon 1994, McLendon 1996). 

Restoration.  The most effective way of controlling exotic weed populations is to enhance native plant communities.  Mulching, seeding, installing erosion control matting or logs, and adding soil inoculum and fertilizers are some examples of restoration techniques.  Seed prescriptions for appropriate habitats and map of seeding zones is provided in Appendix J. Minor short-term effects may result as competition from seeded native grasses may suppress native pioneer forb species.

Prescribed fire.  If timed appropriately, prescribed fire can cause a reduction of invasive exotic plants, such as timothy, cheatgrass, smooth brome, and sweetclover, and can stimulate growth of native plants. However, the ground disturbance caused by catastrophic fire can also lead to infestations of invasive exotic plants such as cheatgrass, tumble mustard, Russian thistle, diffuse and spotted knapweed, and yellow and dalmatian toadflax to the detriment of native plant communities. With the construction of firebreaks, the risk of erosion caused by loss of vegetative cover and soil crusts and the release of nutrients that attract weedy species may impact soils and vegetation as well.

Burn plans developed for prescribed fires shall consider known invasive exotic plant locations. Some areas may be avoided if prescribed fire would enhance invasive exotic plants. Prescribed fires would be planned and carried out specifically to control those invasive exotic plants that would respond favorably to the treatment (i.e. be eradicated or significantly reduced). Timing and follow up treatment with other IPM techniques is critical to maximize the efficacy of prescribed fire as an exotic plant treatment. With the addition of appropriate restoration techniques such as weeding, seeding or adding soil innoculum or fertilizers to complete the prescription, moderate long-term beneficial impacts are anticipated.
Fire effect plots and other study plots would be established before a prescribed fire occurs and would be monitored post fire. Increases or decreases in invasive exotic plants would be noted. General surveys would also be used to detect new infestations after a prescribed fire or wildland fire. Appropriate control techniques would be implemented to eradicate or control invasive exotic plants that begin to invade or spread following a fire.  

Biological Control 
The biological control insects proposed for use in MVNP should have no direct adverse impact on soil or native vegetation, and would have a minor long-term benefit on soil and native vegetation as exotic plant species are replaced with healthy native plant communities. There is a slight risk that insect species released in the park may evolve over time and start feeding on native plants closely related to the invasive exotic species. This could cause a reduction in native plant diversity and a possible increase in soil erosion. Carefully screening insects, and long-term monitoring of insects used for biological control, should eliminate these potential risks to soil and native plants. Any biological control released in the park or monument would be approved by APHIS.  MVNP will strive to ensure that exotic insects with wide diet breath are kept out of the park’s ecosystem. By controlling invasive plants using IPM, the chance for successful restoration of native plant and soil communities is high.

Herbicidal Control 

The use of herbicide is expected to have a minor localized short-term adverse impact to native vegetation and soils. When using herbicide, three soil characteristics are particularly relevant. These characteristics are percent organic matter, available water capacity, and soil permeability. When incorporated into the soil, part of the herbicide dissolves in the soil moisture and part is adsorbed onto soil particles. The amount of herbicide adsorbed onto soil particles depends on the characteristics of the chemical and on the amount of organic matter and fine material in the soil. Any herbicide that remains in water in the soil is available for uptake by plant roots. However, if the water moves off-site or out of the rooting zone, it takes some of the dissolved herbicide with it. Depending on the distance of travel, the concentration of the herbicide, and type of herbicide used, this herbicide movement can be a problem to susceptible plants (USDA-USFS 1996). 

Soil permeability and water-holding capacity determines how much water moves through the soil into groundwater or surface water after a rainfall.  If the soil retains a large quantity of water in its upper horizons for later use by plants, the water and dissolved herbicide will have little opportunity to move. In contrast, if a soil is highly permeable and has little water-holding capacity, moisture passes through the soil readily and carries some of the herbicide with it (USDA-USFS 1996).  Soil contamination could be a concern in the short-term.  

Table 2 presents the behavior of the herbicides proposed for use and their effects on soil and plants. Appendix D, Control Method by Plant Species lists potential treatments of invasive exotic species, including types of herbicides proposed for use by park staff or contractors. 

To minimize adverse impacts and maximize benefits to soils and vegetation, the most appropriate treatment or combination of treatments will be used along with the appropriate mitigation measures listed in Chapter 6. Driving ATVs in approved areas such as Mancos Canyon, YHNM, and Morefield Campground when applying herbicides would have a short-term localized minor impact on soils and native plants. Unintentional off-target spray may damage soil microbiota and desirable vegetation. There is a potential for soil disturbance and compaction caused by chemical application. However, the potential for accidental overspray is low because equipment appropriately scaled to the job will be used and all spills would be cleaned up according to the Pesticide Handling Plan.  Long-term beneficial affects to the soil and vegetation are expected as invasive weeds are controlled.

Many adjuvants used with/in herbicides include either nitrogen or sulphur-based fertilizers. The exact effect of these fertilizers on native vegetation is unknown, but it is suspected that because many weeds are competitive in high resource environments, it would give them an advantage and be detrimental to native vegetation (McLendon and Redente 1992, Redente et al. 1992). Adjuvants may also have a detrimental effect on soil microbiota.

Table 4-2.  Behavior of Herbicides in Soil and Effects on Target and Non-target Plants

	Herbicide/Active Ingredient
	Behavior of the Herbicide in soil and impact to plants

	Redeem R&P 

Garlon 3A or 4

Pathfinder II

Vine-X

Remedy

Arsenal

(Triclopyr)
	Half-life in soil is on average 30 days but ranges from 10 to 46 days depending on soil type, moisture, and temperature.  It is slightly toxic to practically nontoxic to soil microorganisms.  It is not strongly absorbed in soil, which varies with soil and clay content, but its major degradate TCP is expected to be very mobile. Triclopyr is moderately persistent, with persistence increasing as it reaches deeper soil levels and anaerobic conditions. Leaching potential is medium. It decomposes by UV light and the solubility is miscible. It is a growth regulating herbicide for broadleaf plants.  It mimics natural plant hormones. Death usually occurs to the plant within 3-5 weeks. The herbicide penetrates foliage, with a rain free period of 4 hours and is rapidly transported in plants. Spraying is not recommended in loamy sand or sand or where the water table is shallow.  

	2,4-D Amine 

Cornbelt

Weedpro 4lb Amine

(2,4-D acid and dimethylamine or triisopropanolamine salt)
	Half-life in the soil is 10 days with a medium leaching potential. It rapidly degrades in soil, and is readily taken by target plants minimizing leaching.  It has no effect on microorganisms at recommended application rates. At higher levels, 2,4-D suppresses soil fungi and nitrogen-fixing algae. Average persistency is generally 1-4 weeks in warm moist soil. It has moved 30-46 cm in sandy soils with heavy amounts of applied water. Amine is less volatile than Ester formulations. 2,4-D shows little to no activity on native grasses. If treating weeds found in loamy sand or sandy soil or if the water table is in close proximity to the surface, 2-4D would only be used as a last resort.

	Transline 

Curtail

Redeem R &P

(Clopyralid)
	The average half-life in soil is one to two months but can range from one week to one year depending on the soil type, temperature, and rates of application. Soil microbes degrade it. Where clopyralid leaches to lower soil depths, it persists longer than it does at the surface because the microbial populations generally decrease with soil depth. Under aerobic soil conditions, the half-life is 71 days. No information is available on impacts to microorganisms. It is weakly absorbed in soil and does not adsorb to soil particles, with a moderate to high leaching potential.  Clopyralid is relatively persistent in soil, water, and vegetation. Roots and foliage readily absorb the herbicide. Native grass species are especially tolerant of Transline. It can easily leach into water and is not recommended in loamy sand or sandy soil or where the water table is close to the surface.

	Roundup & Rodeo (Glyphosate)
	Half-life in soil is as low as 3 days and as long as 141 days. Glyphosate and the surfactant have no known effect on soil microorganisms. Glyphosate is rapidly and tightly adsorbed to soil. Low mobility in soils and low potential for run-off. Is non-selective on plants and will kill all plants it comes in contact with. Protection of non-target plants is imperative.

	Plateau

(Imazapic)
	Average half-life in soil is 120 days. Weakly absorbed in high pH soil, but adsorption increases with lower pH and increasing clay content. Primarily degraded by microbes. It has limited mobility, but moderately persistent in soil. It does not volatilize from the soil surface. The use of Plateau on invasive exotic plants has restored native plant species. Reseeding can occur after the herbicide has been applied. This chemical remains in the top 12-18 inches of the soil. Non-target species such as grasses show some browning after application but no death. There will be no long-term impacts to native grasses and forbs.

	Habitat

(Imazapyr)
	Studies on soil micro-organisms show that imazapyr has no adverse effect on a number of soil organisms, growth rates of microbial populations, soil enzymes, nitrogen cycling, sulphur oxidation, mineralization of organic substrates, or normal soil respiration processes (Atas 1983). Dissipation in the environment generally occurs most rapidly under warm, humid conditions and is mainly a result of photolysis in water and microbial degradation in soil and is stable in anaerobic environments. Photodegradation under continuous sunlight resulted in a half-lives of 2.7 days in pH 5 buffer, 1.9 in distilled water, and 1.3 days in pH9 buffer. Imazapyr is weakly absorbed in soil, depending on the soil pH and presence of organic and soil colloids. Absorption increases as soil pH becomes more acidic and the content of soil colloids increases. Little lateral movement in the soil has been shown and the major route of imazapyr loss from the soil is microbial degradation. Imazapyr is selective on many native forb species, particularly composites and legumes.

	Tordon 

(Picloram)
	Average half-life in soil is 90 days, but could be as high as 278 days.  This is a highly translocated herbicide, active throughout both foliage and roots and many broadleaf plants. It is persistent and more toxic to some broadleaf plants than 2,4-D, thus precautions must be followed diligently to avoid injury to non-target plants. It is a restricted herbicide because of potential injury to susceptible non-target plants. This herbicide has the highest potential for impacts to non-target species. It is leachable in sandy soil and not recommended for use in this soil type when the water table is less than 20 feet. The maximum depth of detectable residue was 18 to 24 inches. It is mobile in water, and leaching is higher with sandy soil or soil with low organic content.  Most grasses are resistant, but most broadleaf plants are impacted.

	Paramount 

(Quinclorac)
	Half-life in soil is from 18 to 176 days. Slightly absorbed by soil, mobility is variable depending on soil type. A growth regulator with mainly systemic action.  Adequate soil moisture and/or light rain after application is important for soil uptake. Thorough coverage is important for consistent weed control.  The organic matter in the soil binds more active material than the clay factor. Microorganisms degrade the herbicide. Length of residual control can extend for several weeks depending on soil type, moisture regime, etc. The compound is not volatile and will not influence adjacent plants, but drift onto desirable broadleaf plants especially in the Linaceae family is a concern and should be avoided. There is one native species in the park Linum perenne in the family Linaceae.  The herbicide should be carefully applied if field bindweed is located with native broadleaves. 

	Escort 

(Metsulfuron methyl)
	The half-life is from 120 to 180 days (in silt loam soil). Insufficient information is available to determine possible impacts to soil microorganisms. Escort is generally active in soil, usually absorbed from the soil by plants. Absorption varies with amount of organic material. Adsorption to clay is low. Broken down to nontoxic and nonherbicidal products by soil microorganisms. Application should be carefully done to protect non-target plants.

	Telar

(Chlorsulfuron)
	Telar has no effect on soil microorganisms. Half-life in soil is 40 days, but can range up to 4-6 weeks. Recommended for soils with a pH of 7.5 or less.  It is used at very low rates and is very active.  Microbial breakdown is slow and telar is moderately mobile at high pH.  Leaching is less at pH<6. It has a rapid foliar and root absorption.  It is generally active in the soil and usually absorbed from the soil by plants. It will leach in sand, sandy loam, silty clay loam, and silt loam.

	Milestone

(Aminopyralid)
	Aerobic microbial degradation is the primary route of breakdown of aminopyralid in soil. The rate of degradation in the field resulted in an average half-life of 34.5 days for 8 North American sites. Laboratory experiments yielded an average Koc of 10.8 L/kg, indicating some potential for mobility. However, field experiments showed limited movement in the soil profile. No degradation of metabolites of concern was produced in any studies. Aminopyralid was accepted for evaluation under the EPA’s Reduced-Risk Pesticide Program. Avoid injury to non-target plants.


Cumulative Impacts

Vegetation and soils within MVNP has been affected by a variety of actions, including historical grazing, past and present invasive exotic plant control, construction in the park, past fire suppression activities, wild horse trespass with currently at least 100 horses in the park, and hazard fuel reduction. The Maintenance division also performs herbicide applications and mowing projects in the process of maintaining shoulders and utility corridors along the main park roads and ground maintenance in the vicinity of structures and buildings. The effect of 100 years of fire exclusion has been limited due to the long fire turnover times ~100 years and ~400 years for the major vegetation types within the park. The overall effect of these activities on forest structure, composition, and fuel loading in regards to natural fire regimes has the potential over a long timeframe (hundreds of years) to be direct, long-term, and major. The populations of widespread noxious weeds such as cheatgrass has a detrimental effect on vegetation and soils as well.

Past, present, and reasonably foreseeable actions include fire management and fuel treatment activities outside the park, many of which would be on adjacent Mountain Ute tribal land, private, and BLM lands. These projects would include reductions in the spread of noxious weeds, management of fuels and fire in a manner more in line with current federal wildland fire management policies, and protection of riparian resources. These efforts, if successful, would improve habitat conditions for vegetation on MVNP by controlling weeds and managing fire as part of the ecosystem. 

Other actions that would affect vegetation and soils include:

· Far View Lodging Rehabilitation/Replacement of Facilities: The implementation of this plan would result in an increase in and increase in visitation and the introduction, establishment, and spread of non-native plant species.  

· Construction of the Mesa Verde Cultural Center: This plan could impact vegetation by the removal of habitat and introduction, establishment, and spread of non-native weeds.

· MVNP Fire Management Plan: This plan would provide long-term impacts to vegetation by reducing the chance of catastrophic fire.

· San Juan National Forest Management Plan: Implementation of this plan would have a major, long-term effect on vegetation by leading to a more ecosystem-based management of the San Juan National Forest, a cooperating partner with MVNP.

· Residential and commercial developments around MVNP.

· Burn Area Emergency Response (BAER) plans.

· Mancos Canyon Restoration Plan.

Implementation of Alternative I would have a negligible adverse cumulative impact on soils and native vegetation in specific areas of the park and monument primarily due to mechanical control such as hand pulling and digging, and using chemicals. Some impacts could also occur from ATV mounted sprayers in limited areas (approved by the interdivisional management team) such as Morefield Campground, Mancos Canyon, and cheatgrass treatment areas at YHNM. These cumulative effects would be ameliorated over time as native vegetation is restored and natural conditions return to previously disturbed sites. It is anticipated that Alternative I would be effective at controlling the small populations of aggressive invasive exotic plants like spotted knapweed, yellow toadflax, perennial pepperweed and leafy spurge. Alternative I can not address larger scale treatments for cheatgrass, musk thistle or tumble mustard through the use of aerial spraying or experimenting with goat control agents. If some exotic plant species continue to spread within the park and monument, it is anticipated that there would be minor to moderate adverse cumulative impacts due to further soil erosion and loss of native plant biodiversity.  

Conclusion for Alternative I
Alternative I would result in the long-term beneficial effects to soil and native vegetation but would have some localized short-term minor impacts to soil and native vegetation. Preventing new infestations of invasive exotic plants and reducing or eliminating current infestations would help restore the vigor of native vegetation. Healthy native plants benefit the soil by preventing erosion. With the implementation of Alternative I and continuation of the current IPM program, many populations of invasive exotic plants would likely be contained by devoting resources to implement mechanical, biological and existing herbicide and cultural treatments. This program would efficiently target isolated populations of exotic species and contribute to efforts to control large-scale populations such as musk thistle, Canada thistle, and mullein through the continued introduction of biological controls and prescribe fire. There would be no associated impacts or beneficial effects from use of animal control agents or aerial application of herbicides.

The use chemical, prescribed fire or mechanical control could pose a short-term risk to soil and native vegetation, but native vegetation should return in the long-term.  Preventing new infestations of invasive exotic plants, and reducing or eliminating current infestations would help restore the vigor of native vegetation.  The use of herbicides can pose a short-term risk to native vegetation and soils. Driving ATV in approved areas such as Mancos Canyon, YHNM, and Morefield Campground when applying herbicides may have a short-term localized minor impact on soils and native plants. The impacts from using chemicals are short-term, while the benefits to natural resources are long-term.  
Implementing Alternative I would meet the mandate for which the park was established, which is preservation and protection of natural conditions. This alternative minimally meets the guidelines of the Federal Noxious Weed Act, Executive Order 13112 on Invasive Plants, the Carlson-Foley Act, and the Colorado Undesirable Plant Management Act. The most significant deficiency of Alternative I is that it has no means of controlling cheatgrass on a broad scale, which has the greatest potential for permanently altering large areas of the park’s landscapes. 

Impairment
Because there would be no major, adverse impacts to soils or native vegetation whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative I is selected.
Impacts of Alternative II on Soils and Vegetation

The environmental consequences of using mechanical and biological methods are the same as Alternative I. Goat agents and aerial application are added to chemical and cultural methods. Long-term benefits to soils and vegetation associated with controlling weeds and restoring native communities would be maximized.

Aerial application.  Plateau herbicide (imazapic), a pre-emergent chemical has been proven to be effective at killing annual seedlings using concentrations that do only negligible harm to perennial vegetation. Some native perennials may experience temporary foliar yellowing the first year, but no long-term impacts are expected. Aerial application of Plateau would be limited to very disturbed treatment areas virtually devoid of native annuals that would potentially be impaired by Plateau herbicide. Plateau herbicide remains lethal in the soil to annuals for at least two years, which will give a great advantage to the native perennial grasses seeded in. Buffer zones would be established around known populations of uncommon perennial plants with no known level of tolerance to Plateau herbicide and to small areas of surface waters associated with springs. These small areas may be treated manually at a different time. With large-scale aerial applications of Plateau short-term impacts on vegetation may increase to moderate. However, long term beneficial affects on soil and native vegetation are increased as more acres are treated and restored. 

Goat agents. In an arid environment, grazing is a powerful tool for weed management. If improperly managed, livestock grazing for weed management can be ineffective or detrimental to desirable vegetation and soils (Ohmart 1996). Undesirable species could be introduced in livestock feces, fur, or in supplemental forage brought to the site. (DeClerck-Floate 1997). Impacts to soils may include disturbance, compaction, and destruction of crpytogamic crusts and danger of erosion caused by loss of vegetative cover. 

The feasibility of using goats for the control of musk thistle and other weeds has been researched for use at MVNP. The corresponding hoof action, manure additions, and selective grazing of goats may result in enhanced ecosystem functions. Goats are browsers, not grazers and eat noxious weeds in preference to grasses. Goats crush most seeds with their sharp teeth and enzymes and digestive juices further destroy weed seed viability. Goats even have an enzyme in their saliva that allows them to eat various poisonous noxious weeds. Goats recycle consumed plants to fertilizer pellets that are scattered evenly on the ground. Hoof action incorporates seed, plant materials, and fertilizer into the soil, helping to maintain soil stability. Hooves break soil capping so rain can be captured and used effectively without waste and runoff (Lamming 2002). 

MVNP managers propose to implement a 5 acre pilot project to evaluate the use of goats for managing weeds. Goat grazing would only be implemented if the study had very positive results. Goats would only be used in disturbed upland sites with very little native vegetation and no cyptogamic crust formations in dry weather conditions. Timing would be planned to take advantage of the ecology of the targeted weed. Long term beneficial result to vegetation and soil are expected with the implementation of stipulated mitigation measures. 

Cumulative Impacts

The baseline cumulative scenario is described above. Alternative II would have a negligible to minor cumulative adverse impact similar to Alternative I. It is anticipated that more acres of invasive plants would be treated with the expansion of the existing program to include animal control agents and aerial spraying. As IPM techniques are expanded and implemented, and native vegetation would be restored, resulting in the amelioration of cumulative impacts. Native plant biodiversity is expected to increase in the long-term.

Conclusion for Alternative II 

Alternative II would result in the greatest long-term beneficial effects to soil and native vegetation but would have some localized short-term moderate impacts to soil and native vegetation.  Moderate impacts would be mitigated through the implementing mitigation measures listed in Chapter 6. Alternative II would fully meet the mandate for which the park was established, which is preservation and protection of natural conditions. This alternative fully meets the guidelines of the Federal Noxious Weed Act, Executive Order 13112 on invasive Plants, the Carlson-Foley Act, and the Colorado Undesirable Plant Management Act, and includes a strategy for controlling cheatgrass.

Impairment

Because there would be no major, adverse impacts to soils or native vegetation whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative II is selected.

Aquatic, Wetland and Riparian Communities

Impacts of Alternative I to Aquatic, Wetland and Riparian Communities

Prevention techniques are designed to not adversely affect resources of any kind and so are not included in this analysis. Negligible to minor, long term beneficial impacts on the aquatic, wetland, and riparian resources are expected as noxious weeds are controlled and native communities are restored.

Mechanical Control

Removing invasive exotic plants by tools is expected to have short-term adverse negligible to minor impacts to aquatic, wetland and riparian communities. Cutting seed heads and cutting plants at ground level would have no negative effect on adjacent native species. Some soil erosion and loss of native plants may occur at the base of an invasive exotic plant if dug from the ground. If a large patch is removed in the vicinity of a wetland this could increase soil erosion and have a short-term moderate impact on riparian communities and water quality, however, mechanical control resulting in major soil disturbance would not be implemented in the vicinity of aquatic resources. Techniques will also be applied to reduce erosion such as seeding, installation of matting, or other erosion control methods. Native riparian vegetation is expected to recover when invasive exotic plants are removed over the long-term (Redente and McLendon 1994). The removal of invasive exotic plants would enhance native species.  Water quality should remain good or improve in the long-term with the restoration of native vegetation and protection of soils. 

Cutting invasive exotic plants with weed trimmers would not disturb the soil, but could have a minor impact on native species growing amongst the exotics. Cutting is not an effective means of control for many invasive exotic plants that occur in riparian habitat, but could be effective at preventing some species from flowering and producing seed. Cutting invasive exotic plants generally does not kill (and may even spread) some invasive exotic plants that reproduce by seed and through rhizomes. 

Cultural Control

Restoration. Restoring disturbed riparian communities to natural conditions by replanting and seeding native plant species will reduce soil erosion, enhance native plant communities, and improve water quality. Cultural control through native plant restoration will result in a minor benefit to aquatic, wetland and riparian communities.  Maintaining riparian communities in a healthy vigorous condition favors native plants over invasive exotic plants (Redente and McLendon 1994, McLendon 1996).

Prescribed fire.  Prescribed fire is generally not directly implemented in aquatic or riparian habitat.  Prescribed fire in adjacent habitat would have a short-term minor adverse impact on aquatic and wetland communities by increasing sediment loads. Prescribed fire would have a long-term benefit on the vegetation community as a whole.

Biological Control 

The use of biological control insects proposed for use in MVNP should have no direct impact on aquatic, wetland or riparian communities.  Biological control insects would be carefully chosen to selectively feed on the invasive exotic plants to be controlled.  

Herbicidal Control

With the implementation of the mitigation measures outlined in Chapter 6, the use of herbicides near water could result in negligible to short-term adverse impacts to aquatic, wetland and riparian communities. Leaching, root uptake, and movement in soil and groundwater are the primary hydrologic processes governing herbicide movement. Herbicides have the potential to enter open water through runoff and spills. Herbicide concentrates are potential point sources of pollution that can impact surface and groundwater. When the concentrate is mixed with water and applied to invasive exotic plants, contamination of surface waters because of runoff is unlikely except when heavy rainfall occurs soon after application. Applying herbicides when rainfall is imminent would be prohibited except for Plateau, a pre-emergent that has little mobility in the soil.  

MVNP adopted the Relative Aquifer Vulnerability Evaluation (RAVE) developed by the Montana Department of Agriculture and modified for MVNP, to help reduce the potential of contaminating groundwater with herbicides (see Appendix G). The scoring system takes into account depth to groundwater, topographic position, distance to surface water, annual precipitation, herbicide application frequency, herbicide application method, and leachability. Using this system would indicate which herbicide should be used or if the area is not suited for herbicide use.  
Table 5-3 presents the behavior of the herbicides proposed for use in MVNP in aquatic, wetland and riparian communities. Herbicides proposed for use near water resources must be approved for use in and around water. Hand application methods, such as using a wick or wand applicator, may be used.  Personnel applying herbicides would follow all label directions and precautions. Herbicide drift would be negligible with implementation of mitigation measures including requiring the use of buffer zones. Implementation of mitigation measures associated with the protection of water quality, and use of the RAVE score card system, would minimize effects on aquatic, wetland and riparian areas. Furthermore, herbicide will not be used in the vicinity (within 5 feet or less) of low flow springs. The potential impact of herbicides on fish and other aquatic organisms is a function of two factors: the toxic characteristic of the herbicide and the concentration of the herbicide to which the fish or other organisms are exposed. Herbicides applied in accordance with label restrictions are expected to have negligible impacts on fish or aquatic organisms because concentrations are so dilute. Table 3 provides a summary of the risks associated with use of the herbicides identified in this plan/EA. This summary is based on previous risk assessments for herbicide (USDA-USFS 1992). 

Table 4-3.  Behavior of Herbicides in Aquatic, Wetland, and Riparian Communities

	Herbicide/Active Ingredient
	Behavior of the Herbicide in Aquatic, Wetland and Riparian Communities

	Redeem R&P 

Garlon 3A or 4

Pathfinder II

Vine-X

Remedy

Arsenal

(Triclopyr)
	Leaching potential is medium, half-life in soil is on average 30 days but ranges from 10 to 46 days depending on soil type, moisture, and temperature. Typically, 95% of the chemical remains in the first 6-10” of the soil with about a 5% breakdown. The half-life in river water using natural light sources was 1.7 days. Spraying is not recommended where the water table is shallow.  If deemed necessary to treat target species in these areas, a wick or paste applicator may be used. Avoid drift into surface water. Both triclopyr BEE and triclopyr TEA may produce TCP, which is relatively mobile and persistent and has the potential to degrade groundwater. Triclopyr and TCP do not absorb to soil and sediment particles, and may be transported by surface runoff waters. However, Troclopyr is not predicted to persist in surface waters and does not move out of roots.

	2,4-D Amine 

Cornbelt

Weedpro 4lb Amine

(2,4-D acid and dimethylamine or triisopropanolamine salt)
	In surface water, microorganisms readily degrade 2,4-D.  Rates of breakdown increase with increased nutrients, sediment load, and dissolved organic carbon. Under oxygenated conditions, the half-life is 1 to several weeks. 2,4-D has only limited potential to contaminate groundwater.  2,4-D is mobile to highly mobile in sand, silt, loam, clay loam, and sandy loam soils.  However, it is unlikely to be a ground-water contaminant due to the rapid degradation of 2,4-D in most soils and rapid uptake by plants. 2,4-D residues dissipate rapidly in surface water, especially in moving water. 2,4-D residues may be detected in still water after 6 months. Do not apply 2,4-D directly to water or wetlands such as swamps, bogs, marshes, and potholes except as specified for certain aquatic uses.  Most cases of groundwater contamination have been associated with mixing/loading and disposal sites where it is heavily used, but this will not occur in MVNP.  2,4-D Amine is toxic to aquatic invertebrates. Avoid drift and runoff that may adversely affect aquatic invertebrates and non-target plants.

	Transline 

Curtail

Redeem R &P

(Clopyralid)
	It is highly soluble in water. Because it is highly soluble, it does not adsorb to soil particles and is not readily decomposed in some soils. It may leach into groundwater. Groundwater may be contaminated if clopyralid is applied to areas where soils are very permeable and the water table is shallow. There is also the potential to contaminate surface waters. Clopyralid is relatively persistent in soil, water, and vegetation. Warm, moist soils treated at low rates will lose clopyralid in a comparatively short period, whereas when applied to cold, dry soils or waterlogged soils, and at higher rates, clopyralid residues may persist for several years.

	Roundup & Rodeo (Glyphosate)
	The Roundup and Rodeo formulations are two of only a few herbicides approved for controlling weeds in delicate aquatic environments.  Strongly adsorbed to suspended organic and mineral matter, which makes it unlikely to leach into water. However, glyphosate can move into surface water when soil particles to which it is bound are washed into streams, rivers or lakes.  Primarily broken down by microorganisms. Half-life in soil is 30 days. 

	Plateau 

(Imazapic)
	Plateau is soluble in water and is hydrolytically stable in aqueous solution.  Plateau in water is, however, rapidly photo degraded by sunlight with a half-life in water of from less than 8 hours to one to two days.  Based on the chronic reference dose (RfD) of 0.05 mg/kg b.w./day, set by EPA for the time-limited tolerance and the EPA’s default factors for body weight and drinking water consumption, the Drinking Water Level of Comparison (DWLOC) was 1700 ppb and for children the DWLOC was estimated to be 500 ppb.  It has little lateral movement in soil.  No residues were found below the 18-24 inch soil layer. Plateau does not readily move off site and binds moderately to most soil types. Imazapic is not registered for aquatic use.

	Habitat 

(Imazapyr)
	Imazapyr has been shown to have little lateral movement in the soil and the chemical typically remains in the top 20” of soil. The major route of imazapyr loss from the soil is microbial degradation. It is not volatile and binds to most soil particles. Minimize spray drift and leave a sufficient untreated buffer area adjacent to surface waters to prevent spray drift from reaching water. 

	Tordon

(Picloram)
	Picloram is soluble in water, and may be mobile and can, under certain conditions, contaminate groundwater. Under some conditions, Tordon may also have a high potential for runoff into surface water (primarily via dissolution in runoff water). These include poorly draining or wet soils with readily visible slopes toward adjacent surface waters or stream banks that are unstable and may slip into the stream, sites with a water table within 72 inches (6 feet) of the surface and course textured soils, areas inside the annual flood plain, frequently flooded areas, or areas over-laying extremely shallow groundwater. These properties combined with its persistence, means it may pose a risk to groundwater contamination. The buffer zone for use of Tordon within MVNP would be 200 feet from any aquatic, wetland or riparian area because of its potential to contaminate aquatic systems. Tordon will not be used when depth to water is less than 72 inches. 

	Paramount (Quinclorac)
	After application there is little potential for movement off of the treated area.  It is not volatile and binds moderately to most soil types once applied.  There are no known instances where Paramount has moved from a treated site into surface water.  It is rather persistent in soil and prone to leach into groundwater, so Paramount will not be used where the water table is close to the surface (<60 inches). DWLOCs for chronic dietary exposure in drinking water, 12,000 micrograms/L for U.S. population in surface water, 2,700 micrograms/L for infants/children.

	Escort

(Metsulfuron methyl)
	Escort dissolves easily in water.  It has the potential to contaminate groundwater at very low concentrations.  It leaches through silt loam and sandy soils. The half-life is from 120 to 180 days in silt loam soil.   Because it is soluble in water, there is a potential for surface waters to be contaminated if it is applied directly to bodies of water or wetlands.  Tests show that the half-life for Escort in water, when exposed to artificial sunlight ranged from 1 to 8 days. 

	Telar (Chlorsulfuron)
	Telar may be dispensed as a suspension in water with constant agitation.  Purified chlorsulfuron, which is the active ingredient, is soluble in water.  The potential for leaching is high in permeable soils.  However, significant groundwater contamination should not occur because of the low use rates and the dispersion of residues with leaching.  No information is available for surface water.  For this reason, a buffer zone would be maintained when applying it near surface water, or hand methods such as wick or paste applications could be used to avoid drift.

	Milestone

(Aminopyralid)
	Mobilization in the soil is typically limited to 6 -12”. In water the primary route of degradation of aminopyralid is photolysis. The photolysis half-life under standard conditions is 0.6 days indicating rapid degradation in surface water. The material is stable to hydrolysis. Groundwater contamination potential is low because of low use rates, moderate field degradation rates, and limited mobility in the soil.


Cumulative Impacts

Historically, aquatic, wetland and riparian communities in Mesa Verde have been affected by presence of invasive exotic plants, past and present invasive exotic plant control, fire exclusion, facility construction, land use changes in the surrounding region (particularly in upstream watersheds), and periodic high-severity wildfires. The Maintenance division also performs herbicide applications and mowing projects in the process of maintaining shoulders and utility corridors along the main park roads and ground maintenance in the vicinity of structures and buildings. Recent extensive burns (in 1996, 2000, and 2002) may have significantly altered some watershed characteristics and influenced patterns of water movement, sediment yield and erosion in large areas of the park. Population growth is a major concern to water quality in the San Juan Basin.  Between 1990 and 2000, the basin’s population rose 25 percent to a population of approximately 95,000. Major population centers include Cortez, Durango, Farmington and Pagosa Springs. There is concern that continued fast growth of the area will tax the ability of communities to provide adequate water and water treatment. Agriculture and tourism are the two main components of the region’s economy. All of these actions would have an expected direct effect on watershed and soil characteristics.   

Other actions potentially affecting watersheds include:

· Far View Lodging Rehabilitation/Replacement of Facilities: The implementation of this plan would result in an increase in the human population, which would increase the potential for human caused fires and the potential for impacts to soils and watershed. 

· Construction of the Mesa Verde Cultural Center: The implementation of this plan would result in an increase in the visitation, which would increase the potential for human caused fires and the potential for impacts to soils and watershed. 

· MVNP Fire Management Plan: This plan would provide long-term impacts to watershed by reducing the chance of catastrophic fire.

· San Juan National Forest Management Plan: Implementation of this plan would have a major, long-term effect on watershed by leading to a more ecosystem-based management of the San Juan National Forest, a cooperating partner with MVNP.

· Residential and commercial developments around MVNP.

· BAER plans.

· Mancos Canyon Restoration Plan.

Reasonably foreseeable actions outside of Mesa Verde would include fire management and fuel treatment activities outside the park, many of which would be on adjacent Mountain Ute tribal land, private, and other federal lands.  Although no projects are currently planned for these areas, future management could include reductions in the spread of noxious weeds, management of fuels and fire under current federal wildland fire management policies, and protection of riparian resources.

Alternative I would result in negligible to minor adverse cumulative impacts to wetland and riparian vegetation in specific areas of the park and monument primarily due to mechanical control such as hand pulling and digging and herbicidal control. No motorized vehicles would be allowed in wetland and riparian communities, except under dry soil conditions. Using the RAVE scoring system and implementation of other mitigating measures such as buffers would reduce the potential for contaminating groundwater and impacting wetland and riparian communities. To minimize cumulative impacts on wetland and riparian communities, chemicals would only be used after other IPM techniques were determined to be ineffective. If herbicides are used, wick or wand applicators would be used to further minimize impacts to wetland or riparian communities.  

Conclusion for Alternative I

With the implementation of mitigation measures in Chapter 6 including the use of the RAVE scorecard, Alternative I would result in short-term negligible adverse impacts to aquatic, wetland and riparian communities. The level of impact is dependent on the herbicide selected and distance to surface and groundwater. Most herbicides proposed for use in MVNP would not be used near aquatic, wetland or riparian communities. Carefully, selected herbicides would be used in the vicinity of water with a wand or wick applicator and appropriate buffers would be implemented. This alternative would result in a long-term moderate benefit to aquatic, wetland, and riparian communities. The implementation of this alternative would ultimately decrease the use of chemicals. 

Impairment

Because there would be no major, adverse impacts to aquatic, wetland or riparian communities whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative II is selected.

Impacts of Alternative II to Aquatic, Wetland and Riparian Communities

Because aerial applications of Plateau and weed control using goats will not be permitted in close proximity to aquatic, wetland and riparian communities, the environmental consequences of using mechanical, cultural, biological IPM methods are the same as Alternative I. Mitigation measures will ensure this evaluation. Long-term benefits associated with controlling weeds and restoring native communities would be maximized.

Cumulative Impacts

The baseline cumulative scenario is described above. Because new techniques proposed in Alternative II would not be implemented in the vicinity of water, the cumulative impacts would be the same as Alternative I.
Conclusion for Alternative II 

With the implementation of mitigation measures in Chapter 6 including the use of the RAVE scorecard, Alternative II would result in short-term negligible adverse impacts to aquatic, wetland and riparian communities. The level of impact is dependent on the herbicide selected and distance to surface and groundwater. Most herbicides proposed for use in MVNP would not be used near aquatic, wetland or riparian communities. Selected herbicides would be used in the vicinity of water with a wand or wick applicator and appropriate buffers would be implemented. 

Impairment
Because there would be no major, adverse impacts to aquatic, wetland or riparian communities whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative II is selected.

Water Quality

Impacts of Alternative I on Water Quality

Prevention techniques are designed to not adversely affect resources of any kind and so are not included in this analysis. Negligible long term beneficial impacts on the water quality are expected as noxious weeds are controlled and native communities are restored. 

Mechanical Control 

Disturbance from mechanical control may increase temporarily turbidity caused by sediment runoff from areas of soil disturbance or loss of vegetation cover. This is likely to occur only in areas of extensive invasive species infestations, such as Mancos Canyon. Techniques to minimize or mitigate soil disturbance will be implemented. Mechanical controls are expected to have negligible, short-term and site specific adverse impacts. 

Cultural Control 

Restoration.  Restoration activities such as reseeding and irrigation would have a beneficial effect of promoting the reestablishment of native vegetation, which could help reduce erosion and sedimentation. 

Prescribed fire.  Loss of vegetation from prescribed fire could cause minor temporary increases in erosion and sedimentation. Changes in water quality may be measurable but would be short-term and relatively site-specific. Runoff from burned areas could contain soils and ash, which would also have a negligible short-term effect on water quality. The impacts of prescribed fire on water resources would therefore be adverse, site-specific, short-term, and negligible to minor. 

Chemical Control 

Chemical controls could lead to reduced water quality through leaching and runoff, depending on soil type, water table characteristics, application technique and distance to water, and type of herbicide(s) used. To minimize potential environmental effects, herbicides would be selected based on these factors. Resource managers considering application of herbicide in areas with low water tables would assess the risk of leaching using RAVE (Appendix G). Alternative types of treatments, herbicides, or herbicide application rates would be considered for areas with high leaching potential. The use of herbicides in the vicinity of springs with very low flow rates would be carefully evaluated.  Mechanical treatments would be used if water quality would be compromised. With these mitigation measures, the potential for surface and ground water contamination would be unlikely. Herbicide application would therefore not likely produce detectable changes in chemical water quality standards that exceed desired water quality conditions. The potential for directly spilling pesticides into surface waters is unlikely. Herbicides will be transferred in controlled settings, contained in spill-proof containers, and handled in accordance with label specifications. In the unlikely event that a spill occurs, resource managers would immediately implement standard operating procedures for containing and re-mediating spills. The impacts of herbicide use on water resources would therefore be adverse, site-specific, short-term and negligible. 

Cumulative Impacts 

The past activities in the region that have had the greatest potential impact upon water quality have included development, oil and gas activities, and fire suppression activities. The Maintenance division also performs herbicide applications and mowing projects in the process of maintaining shoulders and utility corridors along the main park roads and ground maintenance in the vicinity of structures and buildings. The present and reasonably foreseeable potential activities that would have an effect upon water quality would include:

· Construction of the Mesa Verde Cultural Center: The implementation of this plan would result in an increase consumption of water from the San Juan River basin. 

· MVNP Fire Management Plan: This plan would provide long-term impacts to listed species by reducing the chance of catastrophic fire.

· San Juan National Forest Management Plan: Implementation of this plan would have a major, long-term effect on listed species by leading to a more ecosystem-based management of the San Juan National Forest, a cooperating partner with MVNP.

· Residential and commercial developments around MVNP.

· BAER plans.

· Mancos Canyon Restoration Plan.

Alternative I would have a negligible to minor cumulative impact to water quality due primarily to mitigation measures including the RAVE system and appropriate buffers. It is anticipated that troublesome invasive exotics plants would decrease as the full range of IPM techniques are implemented. As native vegetation is restored and habitat improves, cumulative impacts to water quality would be ameliorated. 

Conclusion for Alternative I

The continued removal of invasive plants that affect wetland and riparian areas (such as Russian olive and tamarisk) would help maintain natural surface waters flows, prevent visual obstructions along river and stream banks, and preserve habitat. Removal of these species with the most appropriate techniques will help MVNP achieve the desired condition to have surface waters and ground waters perpetuated, natural floodplain values restored, and natural values of wetlands preserved. Any negligible to minor short-term adverse impacts would be outweighed by the long-term benefits of improved water quality and habitat. The impacts of current management practices overall on water quality would, therefore, be beneficial, site-specific, short-term, and negligible to minor. 

Impairment
Because there would be no major, adverse impacts to water quality whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative I is selected. 

Impacts of Alternative II on Water Quality

The environmental consequences of using mechanical and biological methods are the same as Alternative I. Weed control using goats and aerial applications of herbicide are added to chemical and cultural methods. Long-term benefits to water quality associated with controlling weeds and restoring native communities would be magnified.

Aerial application.  Concerns associated with herbicide and water quality are identified in Alternative I. Short-term adverse affects would be increased to minor to moderate given the large-scale nature of aerial applications of Plateau herbicide. Specific mitigation measures for aerial spraying have been developed to minimize potential negligible to minor adverse impacts to water quality.  

Goat agents. The use of livestock for prescribed grazing can also damage water quality through deposition of feces and urine (Vallentine 1994). Effects on water quality from goats would not be measurable as treatment areas would be dry, upland sites without standing water or waterways. 

Cumulative Impacts

The baseline cumulative scenario is described above. Alternative  II would have a negligible to minor cumulative impact to water quality due primarily to mitigation measures including the RAVE system and appropriate buffers. It is anticipated that troublesome invasive exotics plants would decrease as the full range of IPM techniques are implemented. As native vegetation is restored and habitat improves, cumulative impacts to water quality would be ameliorated. 

Conclusion for Alternative II
The continued removal of invasive plants that affect wetland and riparian areas (such as Russian olive and tamarisk) would help maintain natural surface waters flows, prevent visual obstructions along river and stream banks, and preserve habitat. Removal of these species with the most appropriate techniques will help MVNP achieve the desired condition to have surface waters and ground waters perpetuated, natural floodplain values restored, and natural values of wetlands preserved. Any negligible to minor short-term adverse impacts would be outweighed by the long-term benefits of improved water quality and habitat. The impacts of current management practices overall on water quality would, therefore, be beneficial, site-specific, short-term, and negligible to minor. 

Because Alternative II proposes to expand the IPM program additional acres will be restored. Overall beneficial effects to water quality would be greater under this alternative because the full range of tools could affect positive change on a larger scale. With the use of appropriate mitigation measures, any minor short-term adverse impacts would be outweighed by the long-term benefits of improved water quality and associated aquatic resources. The overall effects of integrated plant management techniques under this alternative would be beneficial, park and monument-wide, long-term, and negligible to moderate. 

Impairment

Because there would be no major, adverse impacts to water quality whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative II is selected. 

Wildlife

Impacts of Alternative I on Wildlife

Prevention techniques are designed to not adversely affect resources of any kind and so are not included in this analysis. A decrease in native habitat means decreased numbers of native wildlife species which depend on native plants for food, cover and nesting. Often, noxious weeds are detrimental to wildlife. For example, cheatgrass provides almost no nutritional value for grazing wildlife. In fact, by late spring its stiff seeds are sharp enough to puncture the lining of the mouth, throat tissue, and intestines of various wildlife species. Punctures can cause sores and infection, reducing the feed intake of grazers. Long term beneficial impacts on wildlife are expected as noxious weeds are controlled and native communities are restored.

Mechanical Control 

Removing invasive exotic plants by using tools (including mowing and the use of string trimmers) would have a negligible adverse impact on wildlife. Some soil erosion and loss of native plants may occur at the base of an invasive exotic plant if it is dug from the ground, resulting in a negligible loss of habitat.  If a large patch is removed this could increase the potential impact to some wildlife, but this impact is still considered negligible. There may be short-term displacement of wildlife in the vicinity of exotic plant management operations.  Mechanical treatment is labor intensive and will often require periodic re-treatment for targeted invasive exotic plants. Therefore, the impacts from mechanical treatment can be recurring. 

Cultural Control 

Restoration.  Mulching, seeding, installing erosion control matting or logs, and adding soil inoculum and fertilizers are some examples of restoration techniques designed to restore native vegetation and enhance wildlife habitat. Minor short-term effects may result as competition from seeded native grasses may suppress native pioneer forb species.

Prescribed fire.  Fire may cause direct mortality to wildlife (particularly less mobile species such as small mammals, reptiles, and invertebrates); however not more than naturally occurring fires. Because the intensity, duration and timing of prescribed fires would be controlled, effects to some wildlife would be detectable but would be small and would not lead to population-level effects. Wildlife may be indirectly impacted by fire through the reduction of potential nesting, resting, and foraging habitat, and increased predation. Fire may also cause mobile animals such as ungulates to concentrate in specific areas immediately after the burn. In addition, prescribed fire can cause the spread of some invasive exotic plants while reducing populations of others. Prescribed fire has short-term site-specific minor adverse impacts on wildlife, but long-term benefits to wildlife when plant communities are restored. 

Prescribed fires for invasive exotic plant control will occur under strategies laid out by the Fire Management Plan. For any prescribed fire, wildlife resources (snags with tree cavities, for example) are considered and protected to the degree possible. Burn units have to be inventoried and invasive exotic species documented to determine where fire should or should not be applied.  Analysis of the preferred alternative in the Fire Management Plan drafted in 2006 indicates impacts on wildlife from prescribed burning would be local, adverse, minor and short-term.

Foaming agents potentially used in prescribed fire activities are slightly toxic to all fish as they reduce the surface tension of the water and interfere with the ability to uptake oxygen from water. The soapy, surfactant qualities of foams can be an irritant to some listed terrestrial or avian species as well, causing skin and eye irritation. Mitigation and conservation efforts would keep these effects site-specific and of little consequence to wildlife populations. Foaming agents would not be considered for use anywhere near water.
Biological Control 

The biological control insects proposed for use in MVNP should have no impact on wildlife, and the long-term benefit of using biological control insects should enhance wildlife habitat. There is a possible long-term risk that some biological control insects could evolve and have a negative impact on native flora and fauna.  Some native insects may be displaced from the use of biological control insects, but there is no documentation to indicate that this will occur. Research is needed to substantiate this potential impact. 

Herbicidal Control 

MVNP would use the least toxic herbicide to manage prioritized noxious weed species. Herbicide use has the potential to create a short-term minor impact to wildlife species. Herbicides have the potential to enter systems, and some can bioaccumulate in wildlife, although bioaccumulation should not be a problem given the herbicides and amounts proposed for use in MVNP. Contamination of sensitive wildlife species because of runoff or drift is unlikely except when heavy rainfall occurs soon after application. For this reason, herbicides would not be applied when rainfall is imminent, with the exception of Plateau, where adequate soil moisture and/or light rain is important for soil uptake. Appropriate buffers will be used in the vicinity of water.

Implementation of mitigation measures requiring the use of buffer zones would help protect aquatic organisms and wildlife species that utilize riparian habitat for food and shelter. Applying any chemical near aquatic, wetland or riparian areas would require approval through the RAVE scoring system and by the Intermountain Region IPM Coordinator. Herbicides would not be applied by spraying within 100 feet of aquatic, wetland or riparian areas. On a limited basis, herbicides could be applied within 100 feet of aquatic, wetland or riparian areas with a wick or wand applicator or cut and paste methods. Furthermore, herbicide would not be permitted in the vicinity of a low flow spring. Implementation of mitigation measures associated with the protection of wildlife would effectively eliminate any negative impact.  
Table 4 on page 26 presents the potential impacts to threatened, endangered or rare wildlife species from the various chemicals proposed for use in MVNP.  This information also applies to non-listed wildlife species.
Cumulative Impacts

The past activities in the region that have had the greatest major impact upon wildlife have included development, oil and gas activities, and fire suppression activities. The Maintenance division also performs herbicide applications and mowing projects in the process of maintaining shoulders and utility corridors along the main park roads and ground maintenance in the vicinity of structures and buildings. Previous invasive exotic plant control has resulted in negligible cumulative impacts to wildlife. The present and reasonably foreseeable potential activities that would have an effect upon wildlife would include:

· Mesa Verde Visitor Distribution and Transportation Plan: This plan could minimally impact wildlife indirectly from increase in disturbance (noise, presence of humans).

· Construction of the Mesa Verde Cultural Center: This plan could minimally impact wildlife indirectly from increase in disturbance (noise, presence of humans) and directly by the removal of habitat.

· MVNP Fire Management Plan: This plan would provide long-term impacts to wildlife by reducing the chance of catastrophic fire.

· San Juan National Forest Management Plan: Implementation of this plan would have a major, long-term effect on wildlife by leading to a more ecosystem-based management of the San Juan National Forest, a cooperating partner with MVNP.

· BAER plans.

· Ongoing oil and gas developments.

Alternative I would have a short-term negligible to minor cumulative impact to wildlife due primarily to temporary displacement while exotic plant control activities are being conducted.  It is anticipated that troublesome invasive exotics plants would decrease as a range of IPM techniques is implemented resulting in a long-term moderate benefit to wildlife. As native vegetation is restored and habitat improves, cumulative impacts to wildlife would be ameliorated.

Conclusion for Alternative I

Alternative I would result in long-term beneficial effects to wildlife as negative impacts to wildlife habitat from invasive exotic plants decrease. Biological control species may have potential long-term secondary impacts on native species and should be carefully evaluated before selected for use. None of the biological control insects proposed for release in this Plan/EA are expected to cause adverse effects on native vegetation. Negative impacts from the use of herbicide are also expected to decrease as the number of acres requiring treatment decreases. Extreme caution would be used during herbicide applications and wetlands would be avoided to minimize possible negative impacts to wildlife, including invertebrates and aquatic species.  

Impairment

Because there would be no major, adverse impacts to wildlife whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative I is selected.

Impacts of Alternative II on Wildlife

The environmental consequences of using mechanical, cultural, biological and chemical methods are the same as Alternative I with additional consequences associated with the use of goat agents and aerial spraying. Long-term benefits to water quality associated with controlling weeds and restoring native communities would be magnified.

Goat agents. Use of domestic livestock for grazing could result in accidental transmission of diseases to closely related species. There is a risk that the presence of livestock could cause disturbance to wildlife, especially during critical times of the year, such as calving or nesting. Indirect risks from livestock use include competition for resources or damage to habitat and other vegetation desirable to wildlife. Mitigation measures would keep these effects site-specific, short-term and negligible.

Aerial application.  As stated in Table 4, Plateau is considered to be nontoxic to mammals, birds, fish, and aquatic invertebrates. If ingested by mammals, imazapic is rapidly excreted in the urine and feces and does not bioaccumulate in animals. The potential exposure to wildlife following a labeled application of imazapic would not be expected to have any adverse effects. Imazapic is non-toxic to fish and aquatic vertebrates with a 96 hour LD50 value greater than 100 mg/L (compare with caffeine at 192 mg/L). Mitigation measures would minimize adverse effects to wildlife. Because of the large-scale nature of aerial spraying, adverse affects to native vegetation would be minor to moderate and short-term and be restricted to areas already seriously impacted by invasive annual weeds such as cheatgrass. 

Cumulative Impacts

The baseline cumulative scenario is described above. Alternative II would have similar cumulative impacts as Alternative I. Alternative II would be able optimize the full range of IPM techniques to treat significantly higher acreages of noxious weeds maximizing benefits to wildlife habitat.

Conclusion for Alternative II

Alternative II would have the greatest long-term benefits to wildlife. Negative impacts to wildlife habitat from invasive exotic plants would further decrease under this alternative.  Some wildlife might be temporarily disturbed in the short-term, but would benefit in the long-term. Wetlands would be avoided when using more aggressive technique to minimize possible negative impacts to wildlife, including invertebrates and aquatic species.  
Impairment
Because there would be no major, adverse impacts to wildlife whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative II is selected.
Endangered, Threatened and Rare Species

Studies demonstrate that invasive exotic plants cause reduced abundance of and/or diversity of birds, reptiles, small mammals and insects (Huenke 1996). Habitat tends to degrade from the invasion of exotic plants, which has a direct impact on endangered, threatened and rare species (Olson 1995). Grass production can drop by as much as 90% with the expansion of invasive exotic plants (Harris and Cranston 1988). This in turn reduces forage and cover for wildlife.  Displacement of native plants by non-native invaders may be a primary mechanism for global and regional loss of biodiversity (Stholgen 1999). Containing, controlling, and eradicating the 35 invasive exotic plants addressed in this Plan (Refer to Appendix C) would protect endangered, threatened and rare species within the boundaries of the park and monument.  

MVNP will seek concurrence with the U.S. Fish and Wildlife Service (FWS) Ecological Services, Colorado Field Office. On January 4, 2005, MVNP initiated discussions with the FWS. The initial assessment indicated implementation of the preferred alternative (Alternative II) is not likely to have an adverse effect on the park’s federally listed, candidate or rare species. A Biological Assessment addressing potential impacts to listed species will be sent to FWS.  

Impacts of Alternative I on Endangered, Threatened and Rare Species (T&E)

There are no known federally listed threatened or endangered plants within the boundaries of MVNP, but seven Special Status species are listed as rare by the CNHP. There are several species of listed wildlife that could occur or are known to occur in MVNP.  Every area proposed for invasive exotic control work would be reviewed before treatments begin and work would be adjusted accordingly to protect these sensitive species. Surveys documenting rare plants have been ongoing for a number of years and all known rare plant locations are being mapped and entered into the park’s Geographical Information System (GIS) database. In addition, rare plant locations are being assessed for threats by invasive exotic plants. This information would be made available to crews involved in control efforts. Prevention techniques are designed to not adversely affect resources of any kind and so are not included in this analysis. Long term beneficial impacts on T&E habitat are expected as noxious weeds are controlled and native communities are restored.

Mechanical Control  

Removing invasive exotic plants using tools would have negligible, short-term adverse impacts on federally or state listed threatened, endangered or rare species. Some soil erosion and loss of native plants may occur at the base of an invasive exotic plant if it is dug from the ground. If a large patch is removed, this could increase the chance that rare plant species could be affected. Flagging would be used to identify known locations of rare plants when exotic plant control work is to be conducted nearby. If invasive exotic plants are intermixed with rare plants, control work would be carefully done by hand pulling or digging. Currently, there are no known patches of invasive exotic plants near known breeding locations of endangered, threatened or rare wildlife species, with the exception of the Mexican spotted owl. Any work conducted in the vicinity of Mexican spotted owl breeding locations would be subject to existing regulations and mitigation. Gas powered mowers or string trimmers would not be used near endangered, threatened or rare flora or fauna.  

Cultural Control 

Restoration. The introduction of undesirable species through contaminated equipment, seed mixes, or through the improper selection of species for revegetation could impact listed plant species. Restoration activities could damage listed plants or disturb listed wildlife. Mitigation and conservation measures would keep these effects site-specific and of no consequence to T&E species.

Aerial seeding by helicopter would have short-term negligible impacts to threatened and endangered species. Potential impacts to the bald eagle and Mexican spotted owl would be the temporarily flushing of the birds. Aerial seeding is currently implemented through BEAR plans. Aerial application of seed is proposed both on mesa tops as well as canyons. To mitigate disturbance to these species, applications will be timed outside of the nesting and breeding period. Aerial seeding is incorporated into the draft Fire Management Plan and addressed in BEAR plans. Restoring disturbed plant communities to natural conditions through revegetation efforts would provide a long-term benefit to threatened or rare species. The primary goal of revegetation efforts is to ensure that rare plant communities are protected. Genetic integrity and local genotypes of rare plants must be preserved. Revegetation near rare plants would be the minimum necessary to ensure the preservation of the rare species and would rely heavily on passive (seeding) versus active planting.  
Prescribed fire.  Prescribed fire would only be beneficial to fire-adapted plant species. Prescribed fire may be used to maintain healthy native plant communities in some habitat types. Sensitivities of non fire-adapted rare plants have been considered in the planning of burn units in the draft Fire Management Plan. For any prescribed fire, endangered, threatened and rare species are considered. Populations of listed or rare species that do not respond favorably to fire will be avoided in prescriptions. Also, known endangered, threatened and rare species locations would be identified for fire personnel. A prescribed fire, if applied correctly, would have a short-term minor impact on plant and animal communities, but would have a long-term minor to moderate benefit when those communities are restored to natural conditions. 
Biological Control 

The introduction of biological control agents may have unintentional effects on T&E wildlife by introducing a new food source. The effect may be positive or negative, depending on what species utilize the new food source and how closely co-evolved are the various members of the affected ecosystem (e.g., birds, bats, insects, etc.). If generalists respond positively to the new food source, it may increase competition with other species, causing an overall decline in specialist populations. Biological control insects would be carefully chosen to ensure that they only feed on the invasive exotic plants to be controlled. Because biological control agents considered for use have been tested for host specificity, there would be no known direct impacts to non-target T&E plant species. Over time, biological controls would have a long-term beneficial effect on T&E species’ communities by reducing pressure and competition of invasive species. Native plant species are expected to benefit from the use of biological control, which would also have a long-term benefit on threatened, endangered or rare species by enhancing habitat. The impacts of biological treatments on T&E wildlife would therefore be indirectly beneficial, site-specific to park and monument-wide, long-term and minor. 

Herbicidal Control 

As part of an integrated IPM program, MVNP would use the least toxic, most effective herbicide to control invasive plant populations.  Herbicide use has the potential to create a short-term minor impact to endangered, threatened or rare species. If rare plants are found among invasive exotic plants proposed for control by chemical means, further review would be required prior to chemical use. In some cases, herbicides have been used in the Colorado listed rare plant habitat. For instance, the herbicide Plateau was researched and found not to have adverse effects on the plant species in the Fabaceae family. Plateau has been applied in treatment areas with Schmoll’s milkvetch (Fabaceae family). Potential impacts to rare plants would be reviewed by NPS Intermountain Regional Wildlife and Plant Specialists and by the Intermountain Region IPM Specialist. If federally listed or candidate species are involved, the NPS would consult with the U.S. Fish and Wildlife Service (FWS). With the implementation of mitigation measures listed in Chapter 6, the risk of impacting T&E species and rare plants with chemical control would be reduced to a negligible level.   
Herbicides have the potential to enter systems and some can bioaccumulate in wildlife. Contamina-tion of sensitive plant species because of runoff or drift is unlikely except when heavy rainfall occurs soon after application. For this reason, herbicides would not be applied when rainfall is imminent, with the exception of Plateau, which requires adequate soil moisture and/or a light rain for soil uptake. Long-term persistence of herbicides in the food chain, and subsequent toxic effects, is not expected to occur in MVNP. This is primarily due to the chemicals proposed for use, the rates at which they would be applied, and the quantities proposed to be used.  The chemicals proposed for use do not contain organochlorines that can cause egg-shell thinning and other harmful effects to wildlife.  

For the concentrations of herbicides proposed for use, the risk to fish and aquatic organisms is low.  Herbicides will not be applied to aquatic vegetation or to stream side vegetation in or in the vicinity of roundtail chub habitat except with appropriate mitigations. Implementation of mitigation measures for protection of water quality can effectively minimize or eliminate most impacts to the aquatic environment, which includes habitat for the state designated Special Concern species, roundtail chub. Table 4 presents the impacts of herbicides proposed for use in MVNP to threatened, endangered or rare wildlife. Refer to Table 1 for impacts to vegetation.

Table 4-4.  Impact of Herbicides on Threatened, Endangered and Rare Species

	Herbicide/Active Ingredient
	Impacts of the Herbicide on Threatened, Endangered and Rare Species

	Redeem R&P 

Garlon 3A or 4

Pathfinder II

Vine-X

Remedy

Arsenal

(Triclopyr)
	Contact with non-target sensitive plants may injure or kill them. Avoid drift around known locations of sensitive plants by establishing buffer zones. Triclopyr has low toxicity to fish and is not known to accumulate in fish. It rapidly breaks down in water to a less toxic form.  It is slightly toxic to nontoxic to invertebrates.  It is slightly toxic to mammals, and mammal species that feed on short grasses are the most susceptible to possible acute impact from the use of triclopyr TEA and BEE above 3.0 lb ae/A.  Although the persistence of triclopyr acid/anion on avian food items is unknown, it is possible environmental concentrations would remain high enough for sufficient duration to produce some chronic effect(s) when triclopyr is used at higher amounts.  The triclopyr degradate, TCP, is more toxic than the TEA or tricolpyr acid and is similar to BEE in acute toxicity to fish. The EPA is currently requiring additional confirmatory data to better characterize the fate and chronic toxicity to fish of triclopyr degradate TCP.  Mammals excrete most of it unchanged in urine.  It has low toxicity to birds and is nontoxic to bees. It has not been tested for chronic effects in terrestrial animals.  In an eight-day dietary study on birds, the LC50 ranged from 2,935 to greater than 5,000 ppm.

	2,4-D Amine 

Cornbelt

Weedpro 4lb Amine

(2,4-D acid and dimethylamine or triisopropanolamine salt)
	It is highly toxic to non-target plants and must be used with extreme caution around known endangered, threatened, rare or other non-target plants. Buffer zones are imperative.  2,4-D when used in large amounts can bioaccumulate in animals. 2,4-D is generally nontoxic to fish.  LC50 levels for bluegill, sunfish, and rainbow trout are 263 and 377 mg/L, respectively (Tu et al., version April 2001).  2,4-D forms range from being practically nontoxic to moderately toxic to birds.  It is relatively nontoxic to honey bees.  Mammals have moderate sensitivity to 2,4-D exposure, and it should be used with caution around known locations of endangered, threatened, or rare animals. Toxic effects were noted in tested animal’s kidneys at low dosages in two-year dietary tests in mice and rats. Some animals such as dogs are significantly more sensitive to 2,4-D organic acids than are rats and humans, which means species such as coyotes, fox and other similar native mammals may be sensitive. It may cause eye damage and skin irritation to animals that come in contact with 2,4-D formulations. 2,4-D formulations were not mutagenic in most studies.

	Transline (Clopyralid)
	Contact with non-target plants may injure them, so clopyralid should be used with caution around known threatened, endangered or rare plants.  It has low toxicity to fish and aquatic invertebrate animals. It does not bioaccumulate in fish tissues. It has low toxicity to birds and mammals and is not toxic to bees.  However, clopyralid can cause severe eye damage to mammals including permanent loss of vision. It is not classified as a carcinogen, teratogen, mutagen, or reproductive inhibitor.

	Roundup 

Rodeo 

(Glyphosate)
	Contact with threatened, endangered or rare plants may injure or kill them so non-target plants must be protected.  Roundup and Rodeo have an intermediate to acute toxicity to freshwater fish and aquatic invertebrates. Glyphosate is practically nontoxic to birds and mammals.  It is practically nontoxic to bees but exposure to freshly dried Roundup killed over 50% of three other species of beneficial insects: a parasitic wasp, lacewing, and a ladybug.  The surfactant MONO818 included in Roundup may interfere with cutaneous respiration in frogs and gill respiration in tadpoles and is highly toxic to fish.  MVNP will avoid using MONO818 in the vicinity of water resources. Glyphosate and its formulations have not been tested for chronic effects in terrestrial animals, but do show blood and pancreatic effects during subchronic feeding studies with rats and mice.  Some studies indicate that glyphosate does not cause genetic damage, but other studies have shown that both glyphosate and glyphosate products are mutagenic. Glyphostate may be a hazard to threatened, endangered or rare species if applied to areas where they live. 

	Plateau 

(Imazapic)
	Plateau is not mutagenic or teratgenic and would not be expected to have any adverse effect on wildlife. Plateau is considered nontoxic to mammals, aquatic invertebrates and birds, but is of moderate toxicity to fish.  Imazapic is nontoxic to bees. It does not have the potential to “mimic” estrogen, nor can it be considered an endocrine disrupter. It is considered nontoxic to mammals through physical exposure or ingestion. If ingested, Plateau is rapidly excreted in the urine and feces and does not bioaccumulate in animals. It is also highly unlikely to move through the food chain. However, no specific toxicology studies have been conducted on amphibians, though impacts to these sensitive species should have no adverse effect based on research on other species.

	Habitat 

(Imazapyr)
	Imazapyr works by inhibiting a biosynthetic process which occurs in plants, but not animals. Contact with non-target sensitive plants may injure or kill them. It is essentially non-toxic through physical exposure or ingestion to mammals, birds, fish and aquatic invertebrates. If ingested, imazapyr is rapidly excreted in the urine and feces and does not bioaccumulate. It is not mutagenic or teratogenic and would not be expected to have adverse effects on mammals.

	Tordon 

(Picloram)
	The preponderance of data shows Picloram to be non-mutagenic in ‘In vitro’ (test tube) tests and in animal test systems. However, one study found that chromosome aberrations increased in frequency in hamster ovary cells exposed to picloram. Some other recent studies show additional evidence of mutagenicity.  The herbicide is slightly to moderately toxic to aquatic organisms on an acute basis (LC50/EC50 between 10 and 100 mg/L in most sensitive species). There is evidence that picloram is lethal to fish at a concentration of 1 ppm.  Picloram has very low toxicity to soil microorganisms at up to 1,000 parts per million.  Picloram is almost nontoxic to birds. It is relatively nontoxic to bees. Picloram is low in toxicity to mammals; animals excrete most picloram in the urine, unchanged. Picloram may be a hazard to threatened, endangered or rare plants when used on or near them. Picloram may be a hazard to some invertebrates if it is applied to areas where they live. There are no federally threatened or endangered invertebrates in the park. It is not expected to be a hazard to other threatened, endangered or rare animals.

	Paramount (Quinclorac)
	It is not classified as a carcinogen, teratogen, mutagen, or reproductive inhibitor. It is considered practically nontoxic to avian species, fish, aquatic invertebrates, and honey bees. Avian and aquatic studies show no significant effects.  It does not bioaccumulate in animals. It is not considered an estrogen disrupter and is rapidly excreted in urine. No adverse effects to threatened, endangered, rare or other wildlife are expected from the use of this herbicide.  

	Escort 

(Metsulfuron methyl)
	Contact with non-target sensitive plants may injure or kill them. It is practically nontoxic to fish and aquatic invertebrates.  It does not bioaccumulate in fish. It is practically nontoxic to birds and mammals.  It is practically nontoxic to bees. It may be a hazard to threatened, endangered or rare plants, and has to be used around known locations of these plants with extreme caution, and buffer zones must be established. It is not considered a hazard to endangered, threatened or rare animals. 

	Telar (Chlorsulfuron)
	Contact with endangered, threatened or rare plants may injure or kill them so must be used with extreme caution around known locations of non-target and/or sensitive plants. It is practically nontoxic to most fish and aquatic invertebrate animals. It does not bioaccumulate in fish.  It is practically nontoxic to birds and mammals. It is not considered a hazard to threatened, endangered or rare species or other species of animals. Should be used with caution near any known locations of sensitive wildlife. It is not known to be carcinogenic to animals.

	Milestone

(Aminopyralid)
	Contact with endangered, threatened or rare plants may injure or kill them so must be used with extreme caution around known locations of non-target and/or sensitive plants. Aminopyralid has been shown to be practically non-toxic to birds, fish, honeybees, earthworms and aquatic invertebrates. While slightly toxic to algae and aquatic vascular plants, the expected environmental concentration resulting from weed control applications is orders of magnitude below any level of concern established form these organisms by the EPA. The acute mammalian toxicity is low. The acute oral LD50 and dermal LD50 in rats were greater than 5000mg/kg and acute inhalation LD50 was greater than 5.5 mg/L. It is not carcinogenic, teratogenic, mutagenic, neurotoxic or a reproductive hazard.


Cumulative Impacts

The past activities within the region that have had the greatest potential impact upon T&E and listed species have included development, the degradation of habitat by wild horses, oil and gas activities, and fire suppression activities. Present and reasonably foreseeable potential activities that would have an effect upon listed species would include:

· MVNP Fire Management Plan: This plan would provide long-term impacts to listed species by reducing the chance of catastrophic fire.

· San Juan National Forest Management Plan: Implementation of this plan would have a major, long-term effect on listed species by leading to a more ecosystem-based management of the San Juan National Forest, a cooperating partner with MVNP.

· Residential and commercial developments around MVNP.

· BEAR plans.

Alternative I would have a negligible to minor cumulative impact to endangered, threatened and rare species due primarily to areas being surveyed for these species before control occurs.  It is anticipated that troublesome invasive exotics plants would decrease as the full range of IPM techniques are implemented. Appropriate mitigation and conservation measures would minimize identified short-term impacts to these species. As native vegetation is restored and habitat improves, cumulative impacts to endangered, threatened and rare species would be ameliorated. 

Conclusion for Alternative I
Alternative I would result in long-term benefits to endangered, threatened and rare species by effectively controlling invasive exotic plants. There would be an increase in the availability of or improvement of habitat for breeding, nesting, and feeding for fauna and a decrease in competition between native flora and exotic plants. Herbicide treatments can present some risks to threatened, endangered and rare species, especially for plants. The herbicides and amounts proposed for use in MVNP are expected to pose little risk to animals but could be a risk to rare plants. With the implementation of mitigating measures (refer to Chapter 6) such as mapping of known locations of rare plants and establishing buffer zones, the risk would be kept to a minimum. Being proactive versus reactive in preventing the spread of invasive exotic plants would be a long-term minor benefit to threatened, endangered or rare species. 

Impairment
Because there would be no major, adverse impacts to endangered, threatened or rare species whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative I is selected. 

Impacts of Alternative II on Endangered, Threatened, and Rare Species

The environmental consequences of using mechanical, cultural, biological and chemical methods are the same as Alternative I with the addition of aerial spraying of herbicides and goat agents.

Aerial application.  Aerial spraying is proposed only for an extremely selective herbicide with low toxicity. A Biological Assessment (BA) was prepared for this project to evaluate its potential effects on federally listed species. The BA evaluates the potential effects of implementing the proposed action on T&E species that are known to occur or have potential to occur in the treatment area. A number of conservation measures have been developed to mitigate potential impacts to T&E species and are fully described below. These measures are considered part of the proposed action. Although candidate species are not afforded any protection under the ESA, efforts will be made to avoid or minimize potential impacts to these species as well. 

Conservation/Minimization Measures

Conservation measures are actions to benefit or promote the recovery of listed species that are included by the Federal agency as an integral part of the proposed action.  These actions will be taken by the Federal agency and serve to minimize or compensate for, project effects on the species under review.  Mitigation efforts that would directly reduce potential adverse impacts to The MSO and their habitat from aerial spraying actions would include:

· Aerial applications of Plateau will restricted to late summer or fall when the MSO and their nestlings are less vulnerable to disturbance; and when perennial plants are dormant or less fragile and other wildlife are done breeding and young are more capable of escaping.

· Aerial applications will not target vegetation communities providing Mexican spotted breeding habitat. 
· A natural resource monitor would be available throughout the project to ensure mitigation measures are carried out according to specifications. 

· Contractor(s) would be informed of these mitigating measures and any additional stipulations applied to a contract and made responsible for adherence to them by their crews.

· Water treatment zones are defined as the land next to water bodies where vegetation plays a major role in sustaining long-term integrity of aquatic systems.  The water influence zone varies, but a recommended buffer zone is 100 feet from the top of each stream bank, or a distance equal to the mean height of mature dominant late-seral upland vegetation, whichever is greater.  

· Buffer zones will be identified using GPS technology before spraying begins to avoid open water, habitat for rare plants and animals and desired vegetation. Buffers will be a minimum of 100-feet, and shall be larger where required by applicable law, regulation or policy.  Application methods, equipment, and rates will be selected to minimize potential for drift and off-target impacts while meeting invasive exotic plant objectives.  Use drift reduction techniques, including appropriate surfactants, coarse, low-pressure spray of less than 30 psi, appropriate nozzle size and type, and keeping spray nozzles close to the ground. The slope of the treatment area will be considered when choosing buffer distances for sensitive resources; 0-5% slope would be at least 100 feet, 5-15%:125 feet, 15-35%:150 feet, 35-55%: 175 feet, 55-75%: 200 feet; herbicide would not be applied on slopes greater than 75% in the vicinity of water or sensitive resources. 
· No aerial herbicide applications will be made in moderate wind conditions.

One of three possible determinations was chosen for each listed species analyzed in the BA. The three possible determinations are: 

“No affect” – where no effect is expected; 

“May affect - not likely to adversely affect” – where affects are expected to be beneficial, insignificant (immeasurable), or discountable (extremely unlikely); and 

“May affect - likely to adversely affect” – where affects are expected to be adverse or detrimental. 

Based on a thorough analysis of the potential effects founded on the best available scientific literature and the professional judgment of the biologists and ecologists, the proposed actions under this (preferred) alternative may affect, but are not likely to adversely affect T&E species which are found or could potentially be found within the park or monument’s boundaries. Concurrence will be sought from the USFWS on this determination.

Goat agents.  Domestic livestock used for prescribed grazing could trample or eat listed plant species. However, suitable habitat for T&E and sensitive species would generally not be considered for goat management techniques. Goats would be restricted to highly disturbed park lands and carefully secured with portable electrical fencing. In cases were rare plants such as Schmoll’s milkvetch persisted in highly disturbed park lands, management could consider prescribed grazing if the potential short-term loss of individual plants would allow for a long-term protection strategy. Mitigation and conservation measures would keep potential damage to listed species negligible to minor and site-specific. 

Cumulative Impacts

The baseline cumulative scenario is described above. Alternative II would have a negligible to minor cumulative impact to endangered, threatened and rare species due primarily to areas being surveyed for these species before control occurs.  It is anticipated that troublesome invasive exotics plants would decrease as the full range of IPM techniques are implemented. Appropriate mitigation and conservation measures would minimize identified short-term impacts to these species. As native vegetation is restored and habitat improves, cumulative impacts to endangered, threatened and rare species would be ameliorated. 

Conclusion for Alternative II

Alternative II would result in the greatest long-term benefit to threatened, endangered and rare species as more acres of invasive plants could be treated.  Using the full range of IPM techniques available to manage invasive plants gives resource managers the best chance of restoring native plant communities and their function to the benefit of all wildlife. Beneficial effects to T&E species habitat would be detectable and readily apparent. Overall beneficial effects to habitat would be greater under this alternative because the tools available have the potential to address the scale of management necessary to affect positive change in preferred habitat. The minor, short-term, adverse impacts would be outweighed by the long-term benefits of habitat restoration. The impacts of integrated plant management techniques on T&E species would therefore be beneficial, park and monument-wide, long-term, and minor with minor short-term adverse impact.

Impairment
Because there would be no major, adverse impacts to endangered, threatened or rare species whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative II is selected. 

Wilderness

Currently, detected populations of targeted invasive species are not at threshold levels for treatment in the park’s 8,500 acres of wilderness. For example, musk thistle may occur in low densities, particularly occurring on Mancos Shale where it does not compete well with native vegetation. The following is an analysis of impacts on wilderness in the event that high priority species were detected or threshold levels were reached and control measures were implemented in wilderness.

Impacts of Alternative I on Wilderness

Prevention techniques are designed to not adversely affect resources of any kind and so are not included in this analysis. Long term beneficial impacts on the wilderness are expected as noxious weeds are controlled and native communities are restored.

Mechanical Control 

In the event invasive plants are detected and targeted for treatment in wilderness, removal would be completed with the minimum tool necessary. Chainsaws, weed trimmers and other mechanized equipment would be prohibited. Only manual tools would be permitted. Short-term negligible impacts may occur with the implementation of appropriate weed management techniques.  

Cultural Control 

Restoration. Restoring disturbed plant communities to natural conditions by revegetating disturbed sites would have a long-term minor benefit on wilderness. Helicopters may be used to implement BEAR treatments such as large-scale reseeding projects. Aerial applications of seed would have short-term minor effects, temporarily diminishing wilderness values. Negligible to minor short-term effects may result as competition from seeded native grasses may suppress native pioneer forb species.
Prescribed fire. Fire and resource management staffs do not currently propose implementing prescribed fire in wilderness. However, the C unit in the preferred alternative of the draft Fire Management Plan includes portions of wilderness. The C unit allows under the proper conditions, the broadest range of management tools, which may include prescribed fire. Wilderness acres would be targeted for prescribed fire only in the event that it would be beneficial to the resource. If prescribed fire is implemented, the same impact as describe in the soil and vegetation analysis would apply (moderate long-term benefit).

Biological Control 

Using biological control insects to control some invasive exotic plants in MVNP could result in long-term benefits to wilderness. There is a potential risk that some biological control insects could evolve over the long-term and have a negative impact on native flora and fauna and consequently on wilderness. As discussed in the soil and vegetation analysis, careful screening of these insects would minimize impacts.     

Herbicidal Control 

Specific chemical impacts to natural resources such as wildlife, endangered, threatened or rare species, aquatic resources, air, soil and vegetation are discussed elsewhere in this EA, and would apply to those resources in recommended or designated Wilderness areas.

The use of herbicides may temporarily have a minor impact on designated Wilderness. Herbicides have the potential to enter systems. Contamination of sensitive habitat or wildlife in recommended or designated Wilderness because of runoff or drift is unlikely except when heavy rainfall occurs soon after application. For this reason, herbicides would not be applied when rainfall is imminent, with the exception of Plateau, where adequate soil moisture and/or light rain is important for soil uptake.  

Implementation of mitigation measures, including the use of buffer zones (please refer to the mitigation measures in Chapter 6) would help protect aquatic organisms and species that utilize riparian habitat for food within recommended or designated “Wilderness”. 

Cumulative Impacts

Past, present and reasonably foreseeable actions include development projects, fire suppression activities and fuel treatment activities inside of MVNP and on adjacent lands. These projects could also increase non-native species, which would be an undesirable effect to Wilderness. Other relevant actions include:

· MVNP Fire Management Plan: This plan would provide long-term impacts to wilderness by reducing the chance of catastrophic fire.

· Morefield Campground Master Plan:  The implementation of this plan would directly alter vegetation by converting tent sites to RV hookups. Due to its proximity, this project could introduce non-native species into Wilderness areas.
· Hindmarsh Property Right-of-Way:  Implementation of this development plan on private property and BLM land just north of the park would directly alter vegetation by converting existing vegetation to 14 km (9.0 mi) of road and 8,393 ha (2,074 ac) to 6 parcels of residential parcels.  These vegetation changes would increase the potential for human caused fires and the potential for catastrophic fire events, as well as the introduction, establishment, and spread of non-native plant species which could affect the neighboring wilderness.    
· BEAR plan for Bircher Fire.

The impacts of the above actions, in combination with the impacts of Alternative I would result in a regional, adverse, moderate and long-term cumulative impact to wilderness.

Alternative I would have a negligible to minor short-term cumulative impact to wilderness with a long-term moderate benefit. It is anticipated that troublesome invasive exotics plants would decrease as IPM techniques are implemented. As native vegetation is restored and habitat improves, cumulative impacts to wilderness would be ameliorated. If exotic plants spread into wilderness, likely effects would include increased soil erosion, loss of native plant biodiversity and wildlife habitat. Mechanical, cultural and chemical controls would be required, which would create additional cumulative impacts to wilderness. 

Conclusion for Alternative I
Alternative I would have long-term moderate benefits to wilderness. The long-term integrity of wilderness values would be protected and enhanced. The goal is to aggressively control invasive exotic plants in areas outside recommended or designated wilderness to prevent the spread of invasive exotic plants into recommended or designated wilderness. Presently, the bulk of the 13,000 acres of land infested with invasive exotic plants occurs outside wilderness, but this could change in the future.  

Mechanical and chemical control may impact wilderness values in the short-term, but would benefit wilderness values in the long-term. The minimum tool concept would be used for exotic plant management activities that are proposed to occur in wilderness. No vehicle, such as a tractor or ATV, would be allowed in recommended or designated wilderness. Backpack sprayers and helicopters may be used to chemically treat invasive exotic plants in recommended or designated wilderness should it become necessary in the future due to a new infestation. However, by being proactive, it is anticipated that invasive exotic plants will not become a problem in wilderness. Helicopter impacts would be adverse, direct, moderate, short-term with indirect, moderate, long term beneficial impacts.

Impairment

Because there would be no major, adverse impacts to designated or recommended “Wilderness” whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative I is selected.

Impacts of Alternative II on Wilderness

The use of goat agents would not be considered for use in wilderness. The environmental consequences of using cultural, biological, and mechanical methods would be the same as Alternative I. 

Aerial application.  If cheatgrass becomes a problem in wilderness, aerial spraying of herbicides will be considered. Aerial application of herbicide would have similar impacts as aerial seeding proposed in Alternative I. 
Cumulative Impacts

The baseline cumulative scenario would be the same as Alternative I. Alternative II would have a negligible to minor short-term cumulative impact to wilderness with a long-term moderate benefit. It is anticipated that troublesome invasive exotics plants would decrease as the full range of IPM techniques are implemented. As native vegetation is restored and habitat improves, cumulative impacts to wilderness would be ameliorated. If exotic plants spread into wilderness, likely effects would include increased soil erosion, loss of native plant biodiversity and wildlife habitat. Mechanical, cultural and chemical controls would be required, which would create additional cumulative impacts to wilderness. 

Conclusion for Alternative II

Alternative I and Alternative II would have the same long-term moderate benefits to wilderness. The long-term integrity of wilderness values would be protected and enhanced. The goal is to aggressively control invasive exotic plants in areas outside recommended or designated wilderness to prevent the spread of invasive exotic plants into recommended or designated wilderness. Presently, the bulk of the 13,000 acres of land infested with invasive exotic plants occurs outside wilderness, but this could change in the future.  

Mechanical and chemical control may impact wilderness values in the short-term, but would benefit wilderness values in the long-term. The minimum tool concept would be used for exotic plant management activities that are proposed to occur in wilderness. No vehicle, such as a tractor or ATV, would be allowed in recommended or designated wilderness. Backpack sprayers and helicopters may be used to chemically treat invasive exotic plants in recommended or designated “Wilderness” should it become necessary in the future due to a new infestation. However, by being proactive, it is anticipated that invasive exotic plants will not become a problem in wilderness. Helicopter impacts from both alternatives would be adverse, direct, moderate, short-term with indirect, moderate, long term beneficial impacts.

Impairment
Because there would be no major, adverse impacts to designated or recommended “Wilderness” whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative II is selected.

Natural Soundscape 

Impacts of Alternative I on the Natural Soundscape

Prevention techniques are designed to not adversely affect resources of any kind and so are not included in this analysis.

Mechanical Control

There would be negligible short-term localized noise impacts associated with hand pulling, digging, or cutting of noxious weeds. There would be minor short-term localized noise impacts associated with the use of string trimmers, chainsaws or mowers powered with gasoline engines.

Cultural Control

There would be negligible to minor localized short-term noise impacts associated with revegetation activities and prescribed fire activities. Aerial seed applications would have moderate short-term noise impacts.
Biological Control

There would be no noise impacts associated with biological control.

Herbicidal Control 

Tractors or ATVs would generate short-term localized minor to moderate noise impacts when applying chemicals in approved areas. 

Cumulative Impacts

Noise impacts in MVNP are most often caused by aircraft overflights including fire fighting, vehicle traffic and human voices (noisy visitors, campers, hikers, etc.). In the northern part of the park, traffic noise from Highway 160 is audible. NPS has developed numerous facilities for park visitors and to facilitate the management of the park. These facilities include roads, campgrounds, trails, visitor centers, entrance stations, administrative and maintenance facilities, and housing for park employees.  All of these facilities have impacted natural quiet, sounds and light. When added to these existing noise impacts within the park, weed management activities can result in short-term localized minor cumulative impacts.

Conclusion for Alternative I

Alternative I would result in short-term minor to moderate noise impacts resulting from the use of helicopters for aerial seeding. However, most noise associated with daily IPM activities of both alternatives is short-term localized negligible to minor noise impacts. Most noise would be associated with mechanical control methods such as digging and cutting of plants. In limited cases, a gasoline-powered string trimmer or a mower would be used in the historic and developed zones. In addition, short-term localized minor noise impacts would result from the use of tractors or ATV application of herbicides in approved areas.
Impairment

Because there would be no major, adverse impacts to the natural soundscape and lightscape whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative I is selected.

Impacts of Alternative II on the Natural Soundscape

The environmental consequences of using mechanical and biological control are the same as Alternative I. Consequences of using cultural and chemical controls include impacts listed in Alternative I in addition to impacts from aerial spraying and animal control agents.  

Aerial application.  Aerial spraying would have the same consequences to the soundscape as Alternative I as aerial seeding with similar effects.
Goat agents.  There would be negligible localized short-term noise impacts associated with goats and herding activities.
Cumulative Impacts

Noise impacts in MVNP are most often caused by aircraft overflights including fire fighting, vehicle traffic and human voices (noisy visitors, campers, hikers, etc.). In the northern part of the park, traffic noise from Highway 160 is audible. NPS has developed numerous facilities for park visitors and to facilitate the management of the park. These facilities include roads, campgrounds, trails, visitor centers, entrance stations, administrative and maintenance facilities, and housing for park employees. All of these facilities have impacted natural quiet, sounds and light. When added to these existing noise impacts within the park, weed management activities can result in short-term localized minor cumulative impacts.

Alternative II would create moderate localized cumulative impacts to the natural soundscape. Use of helicopters for aerial seeding or herbicide application would be of short duration, typically expected to be less than 10 days per year. In addition to the use of string trimmers, chainsaws, mowers, noise would also be generated by spraying equipment and vehicles used to transport the equipment. This impact would be of short duration and localized to specific areas of the park and monument where control work was being done. It is anticipated that troublesome invasive exotics plants would decrease as the full range of IPM techniques are implemented, and native vegetation would be restored.  This would reduce the need for exotic plant control and would reduce already minor impacts to natural quiet and sounds. Thus, when combined with other past, present, and foreseeable future actions that would result in impacts to soundscapes, these alternatives would have negligible to minor, site-specific, short-term impacts.

Conclusion for Alternative II

Alternative II would result in short-term minor to moderate noise impacts resulting from the use of helicopters, whether for the use of aerial seeding or herbicide application. However, most noise associated with daily IPM activities of both alternatives is short-term localized negligible to minor noise impacts. Most noise would be associated with mechanical control methods such as digging and cutting of plants. In limited cases, a gasoline-powered string trimmer or a mower would be used in the historic and developed zones. In addition, short-term localized minor noise impacts would result from the use of tractors or ATV application of herbicides in approved areas.  

Impairment
Because there would be no major, adverse impacts to the natural soundscape and lightscape whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative II is selected.
Cultural Resources

Invasive exotic plants may have long-term negative impacts on archeological sites due to the altering of native vegetation and potential for increased soil erosion. In general, the removal of invasive exotic plants would contribute to the restoration and maintenance of the archeological resources and ethnographic cultural landscapes in the park and monument. Long term beneficial impacts on cultural resources are expected with all IPM techniques as noxious weeds are controlled and native communities are restored. All treatments around National Register Sites should be planned and implemented in accordance with DO-28 (USDI, 1998).  

Impacts of Alternative I on Cultural Resources

Prevention techniques are designed to not adversely affect resources of any kind and so are not included in this analysis. 
Mechanical Control 
Ground disturbing activities, such as digging weeds, clearing vegetation, pulling weeds, or using a string trimmer, could have a short-term minor adverse impact on historic resources. Ground-disturbing activities, such as plowing/disking or digging could damage sensitive and fragile archeological sites, particularly unknown sites. These types of activities would be performed in areas suspected or known to contain resources of historic value only after consultation with the staff archeologist, and SHPO if necessary. The adverse impacts of mechanical treatments to cultural resources would therefore be negligible to minor, site-specific, and short-term. In the long-term, the removal of invasive exotic plants would have positive benefits for the protection of prehistoric or historic sites by protecting and enhancing native plant communities that stabilize the soil.
Some patterns or features of the cultural landscape may be altered by mechanical techniques, but the overall integrity of the landscape would not be diminished. Removal of invasive plants may cause negligible, short-term, changes in current landscape patterns while native vegetation is becoming reestablished. Species that were originally planted for ornamental or agricultural purposes that are now designated by the state or federal government as invasive will be removed only after consultation with the SHPO. Otherwise, control of invasive plants would have a long-term beneficial effect of restoring the context of the cultural landscape. The impacts of invasive plant management on cultural landscapes would, therefore be adverse site-specific, short-term and negligible to minor.
Cultural Control 

Restoration.  Ground disturbing activities related to revegetation work (raking soil, digging in new plant materials, and vehicle (ATV, tractor) and foot traffic could potentially damage previously undiscovered artifacts. However, restoration efforts are generally conducted in highly disturbed and previously surveyed areas. Restoration in areas not surveyed for cultural resources would be carefully inspected by staff archeologists before work is initiated. Therefore, impacts to cultural resources from restoration activities would be long-term negligible and beneficial.

Prescribed fire. Fire in artifact-rich areas could potentially cause damage to these archeological resources.  Prescribed fire and associated equipment could accidentally damage or destroy the structure if the fire moves outside of prescription. Severe fires – those that burn in heavy fuel loads and exhibit a long residence time and a substantial downward heat pulse – may damage buried organic and inorganic materials. For reference, in heavy continuous fuels, temperatures at the soil surface may be sufficient to damage stone or ceramic resources by scorching, fracturing, charring, and spalling. Organic matter may be distilled or destroyed at temperatures of 200-300° C. Temperatures of 500-600° C will begin to affect stone materials. Temperatures diminish rapidly with soil depth; when surface temperatures are 500° C, the temperatures at a depth of 5 cm would be only about 200°C. With light to moderate fire severity, residence time is usually short and the downward heat pulse is low. Ryan (2002) notes that soil heating is commonly shallow even when surface fires are intense and that fires of moderate severity may consume surface fuel layers and cause charring of the top centimeter of the mineral soil. A study conducted in Badlands National Park in 2001-2002 found that temperatures and residence times of most prescribed burns are not sufficient enough to cause catastrophic damage (Buenger 2002) to prehistoric resources. Impacts of the fire – mostly black or light brown carbonaceous residues – do not impact the scientific value of the objects. Subsurface temperatures were also found to have negligible impacts to buried objects. These impacts would have occurred naturally many times on the landscape over archeological resources in their original deposition and are predicted to be within the normal expected range of fire effects. 

Indirect impacts include the possibility of smoke damage to structures. In addition, foot traffic caused by prescribed fire containment or suppression activities could damage artifacts by displacing surface materials that protect them. Hand line construction activities could expose buried materials that lead to erosion or theft. 

Use of foam fire suppressants may strip finishes or surfaces from structures (Fire-Trol Canada Company 2003). No catastrophic impacts to archeological resources are expected as these activities would be planned and performed in areas suspected or known to contain resources of archeological value only after consultation with the staff archeologist and SHPO, if necessary. The adverse impacts of cultural controls to archeological resources would therefore be negligible to minor, site-specific, and short to long-term. 

The impacts of invasive plant management on cultural landscapes from cultural techniques are the same as impacts described in mechanical treatment section. 

Biological Control
There would be no impact to cultural resources from the implementation of biological control methods.

Herbicidal Control 

The potential short and long-term effects of herbicides on historic structures made of various materials, such as wood and stone, are not well understood. No herbicides will be applied directly to historic structures, making effects to these sites negligible. A one-foot buffer will be implemented while applying herbicide in the vicinity of cultural resources. In addition, dye will not be used and herbicide will be applied in no wind conditions. Use of these management practices would not alter or diminish the overall character or features of any National Register eligible or listed historic structures. 

Foot and vehicle traffic (such as a tractor or ATV) during chemical application could potentially damage fragile archeological artifacts. These types of activities would be performed in areas suspected or known to contain resources of archeological value only after consultation with the staff archeologist, and SHPO if necessary. ATV or tractors would only be used if there was no potential for harm to archeological resources. The adverse impacts of chemical treatments to archeological resources would therefore be negligible, site-specific, and short-term. 

The impacts of invasive plant management on cultural landscapes from chemical control are the same as impacts described in the mechanical treatment section. 

Cumulative Impacts

Previous impacts to cultural resources in most areas proposed for invasive exotic plant control are due to visitor use and from earlier anthropic disturbances that damaged cultural resources such as infrastructure construction and maintenance, excavation of cultural resources, fuel management, fire suppression activities and post-wildfire erosion. Use of the park and monument by Native Americans dates back thousands of years. The anthropic disturbances varied considerably as to type, intensity, and duration before and after the park was established. Damage to cultural resources from trespass livestock and native wildlife such as deer and elk is ongoing. Each day cultural resources are left unprotected from the hoof action and rubbing and scratching of these large grazing animals. Also, the Maintenance division performs herbicide applications and mowing projects in the process of maintaining shoulders and utility corridors along the main park roads and ground maintenance in the vicinity of structures and buildings.
Other actions that may affect cultural resources include:

· Far View Lodging Rehabilitation/Replacement of Facilities: The implementation of this plan would result in an increase in the human population, which would increase the potential for human caused fires and the potential for impacts to cultural resources. 

· Construction of the Mesa Verde Cultural Center: The implementation of this plan would result in changes to the cultural landscape and has the potential to affect archeological resources.

· Visitor Distribution and Transportation Plan: The implementation of this plan could result in a change in visitation within the archeological sites at MVNP.  

· MVNP Fire Management Plan: This plan would provide long-term impacts to cultural resources by reducing the chance of catastrophic fire.

· San Juan National Forest Management Plan: Implementation of this plan would affect the management of regional cultural resources.

· Residential and commercial developments around MVNP.

· BEAR plans.

The implementation of Alternative I would have a negligible cumulative impact on cultural resources primarily due to mechanical control, such as hand pulling and digging. The use of motorized vehicles to apply chemicals will not be approved in archeological sites. Any use of motorized equipment would be cleared by park archeologist to avoid any negative impacts. It is anticipated that troublesome invasive exotics plants would decrease as IPM techniques are implemented. As native vegetation is restored, cultural resource sites would be protected.

Conclusion for Alternative I

Alternative I would result in short-term negligible to minor adverse impacts to archeological sites caused by mechanical control techniques, such as hand pulling or digging. Cultural control techniques (revegetation, animal control agents and prescribed fire) would be cleared by an archeologist before work occurs, and known cultural sites would be avoided. The park archeologist would be consulted prior to any herbicide application using a sprayer mounted on a truck or an ATV and cultural resources would be avoided. Long-term benefits to cultural resources associated with controlling weeds and restoring native communities would be expected.

Impairment

Because there would be no major, adverse impacts to cultural resources whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative I is selected.

Impacts of Alternative II on Cultural Resources

The environmental consequences of using mechanical and biological IPM methods are the same as Alternative I. Long-term benefits to cultural resources associated with controlling weeds and restoring native communities would be maximized.

Aerial application.  Aerial applications of Plateau will not directly impact archeological resources. 

Plateau herbicide sprayed at rate of 6-10 ounces per acre is not expected to compromise the integrity of archeological resources. Plateau (imazapic) is formulated as an aqueous ammonium salt solution, and as such it does have a mild corrosive activity on mild steel. This, however, is for the undiluted product, and dilution for spraying would significantly reduce the corrosive potential to something approaching that of water. Imazapic is soluble in water, hydrolytically stable, and nonvolatile in aqueous solution. Plateau in water is, however, rapidly photo- degraded by sunlight with a half-life in water of from less than 8 hours to one to two days.  It has little lateral movement in soil. No residues were found below the 18-24 inch soil layer. Plateau does not readily move off site and binds moderately to most soil types. Imazapic has a neutral pH of 6.4-7. For reference, pure water has a pH of 7 and milk has a pH of 6.5. Imazapic would most likely have similar effects on sandstone as rain water.
Goat agents. Animal control agents are proposed for use in the vicinity of buried archeological resources. Treatment areas would be carefully surveyed for the presence of vulnerable cultural resources. Any vulnerable cultural resources identified in treatment areas could be protected with portable fencing. Hoof action and rubbing/scratching of grazing animals can cause direct damage to structures and cause accelerated erosion around structures and foundations of historic structures or potentially damage resources close to or above soil and rock surfaces or accelerate erosion around artifacts. Temporary fencing of the flock would be accomplished by electronetting. Three feet tall electronet is held up by ¾” fiberglass rods installed to a depth of 6”, 15 feet apart.  The electrical source is solar and battery. All project areas would be cleared by a cultural resource specialist before implementation of the control method.

Cumulative Impacts

The baseline cumulative scenario is described above. New techniques proposed in Alternative II do not increase impacts when compared to the cumulative impact of Alternative I. It is anticipated that substantially more acres of invasive exotics plants could be treated with an expanded program to include goat weed control agents and aerial applications of Plateau. As the capacity of the IPM program expands, cultural resources would have the maximum protection from catastrophic fire and erosion. Given the ongoing damage of cultural sites from large grazing animals, small goats in combination with fencing mitigations would be negligible. Furthermore, goats would be restricted from sensitive archeological resources. Aerial applications of plateau would not impact archeological resources. Standing structures would be avoided and dyes would not be used.
Conclusion of Alternative II
Cultural resources would receive greater protection under Alternative II when compared to Alternative I as IPM efforts would be expanded. The most appropriate IPM control technique can be selected to protect sensitive cultural resources from invasive exotic plants. Animal control agents would be excluded from areas with cultural resources. The ability to treat substantially more acres of exotic weeds would allow for increased protection of cultural resources from catastrophic fire events. As Plateau herbicide would have a similar effect on sandstone as rain water, aerially spraying would not be an additional adverse impact on cultural resources. With a fully integrated weed program long-term benefits to cultural resources associated with controlling weeds and restoring native communities would be maximized.

Impairment
Because there would be no major, adverse impacts to cultural resources whose conservation is: 1) necessary to fulfill specific purposes identified in the enabling legislation of MVNP; 2) key to the natural or cultural integrity of the Park; or 3) identified as a goal in the Resource Management Plan (1998) or other relevant NPS planning documents, there would be no impairment of the Park’s resources or values if Alternative II is selected.

§106 Summary

After applying the Advisory Council on Historic Preservation’s criteria of adverse effects (36 CFR §800.5, Assessment of Adverse Effects), the National Park Service concludes that implementation of the preferred alternative would have no adverse effect on the archeological resources of Mesa Verde National Park and Yucca House National Monument.
Human environment

Park Operations

Impacts of Alternative I on Park Operations

Because Alternative I would be the continuation of the current IPM program, management practices would not have significant impacts to divisional work plans, training, or budgets (outside the weed management programs within the Resource Management division). Under the current funding source, the IPM program can be funded each season through 2010. Costs of weed management may rise initially. However, as biological controls begin to effectively lower populations of musk and Canada thistle and smaller noxious weed populations are eradicated, costs should go down. If treatments succeed, the weed program will consist of more monitoring and detection than treatment of exotics. If more developments and wildfires occur or new invasive species flourish, new funding will need to be found to at least keep the current program level intact. If a program is not funded, it is very likely that many of the gains made since 1999 will be lost in due course.  

With Alternative I, existing relations will continue with park neighbors, as well as state and local officials, who have expressed concern about invasive species spreading from each park onto neighboring lands. Other landowners may continue to build relationships with the park and monument as part of ongoing outreach programs. The park and monument would not be able to take full advantage of certain NPS SCPN resources, particularly the Colorado Plateau EPMT, without acceptable compliance. Current management practices could slightly affect park operations. Funding for its implementation would come from a continuation of existing funding used for invasive species control, preventing new species introductions, and outreach. The implementation of Best Management Practices laid out in Chapter 2, Action 6 is consistent with current park practices and policies and will slightly impact park or monument operations with either Alternative. Construction, maintenance, and fire operations always would need to incorporate BMPs, which cost money and time up front for prevention and mitigation, but would save money and park resources in the long run. In addition, under both alternatives, natural resource staff along with other divisions will increase public awareness.  
Cumulative Impacts

Other park plans that would affect park operations and staffing include:

· Far View Lodging Rehabilitation/Replacement of Facilities
· Construction of the Mesa Verde Cultural Center 

· Comprehensive Interpretation Plan
· Visitor Distribution and Transportation Plan
When combined with other past, present, and foreseeable future actions that would result in impacts park operations, Alternative I would have adverse, long-term negligible impacts.  

Conclusion for Alternative I

Alternative I would not have more than negligible to minor impacts to park staffing and funding availability for other park programs. On-going weed management activities have always involved other divisions whether the task is prevention, education or implementation. Alternative I will not change the job descriptions or duties. 

Impacts of Alternative II on Park Operations

With full compliance for additional IPM techniques it is expected that implementation of Alternative II will result in the most effective, safe, and efficient management of invasive species in the park and monument. The availability and access to all possible management tools will allow more flexibility and creativity in achieving goals to benefit overall land uses and park operations. 

A fully integrated IPM approach will improve relations with park neighbors as well as state and local officials who have expressed concern about invasive plants spreading from the park and monument onto neighboring lands. Ability to treat large acres of cheatgrass will help reduce fire hazards, benefiting all park operations. Additional natural resource funding from new and existing sources will be sought to help alleviate any additional cost burden on the park or monument caused by proposed invasive plant management actions. This plan does not require implementation of unfunded projects but provides necessary compliance and mitigation measures. Projects will be implemented as funding is made available through grants or other sources. Neither the aerial application of Plateau or the use of goats are currently funded and fully implementing would take many years and a great deal of money. Park staff would provide additional educational outreach to visitors on the proposed aggressive and innovative techniques. The natural resource program will use the expertise and contributions of other divisions to leverage grant funding. Fire management, interpretation, GIS staff, maintenance, and administrative support for personnel and procurement may experience minor short-term impacts and negligible long-term impacts. The impacts of IPM management on park operations would therefore be adverse, park and monument-wide, long-term, and negligible. Short-term impacts would be minor.

Cumulative Impacts

The baseline cumulative scenario is described above. Cumulative impacts for Alternative II would be the same as Alternative I. 
Conclusion for Alternative II
Alternative II would have similar impacts as Alternative I with an additional short-term minor impacts to staffing and administrative personnel during aerial application projects. However, these impacts are extremely short in duration and have long term benefits. In the long-term, park and monument operations would benefit overall as a more comprehensive management strategy reduces introductions and spread, thereby improving assets such as habitats, roadsides, and fuel conditions.

Visitor Experience

Impacts of Alternative I on the Visitor Experience

Prevention techniques are designed to not adversely affect visitor experience so are not included in this analysis. In general, all IPM techniques will have a long-term minor to moderate beneficial impact on visitor experience as unsightly vegetation is converted to natural vegetation and catastrophic fire potential is reduced. 
Mechanical Control 

Activities related to mechanical control of invasive exotic plant species (digging, pulling, and use of gasoline-powered mowers and string trimmers) is expected to have a short-term localized minor adverse impact on visitor experience.  Invasive exotic plant management activities would occur primarily during the summer months when weeds are actively growing and park visitation is at its highest. Weed control work would take place only in localized areas of the park and should impact only a small percentage of park visitors. There would be short-term noise impacts associated with the use of powered equipment, and short-term visual impacts associated with personnel working on weed control at various locations within the park.

Cultural Control 

Restoration.  Revegetation work is expected to cause short-term localized minor adverse impacts to visitor experience. Impacts are primarily related to the short-term visual intrusion of personnel and equipment at various restoration areas within the park. Until replanted vegetation fills in the disturbed area, a significant amount of bare ground or mulch is often visible, which can be a visual intrusion in an otherwise natural landscape. Aerial applications of seed may diminish visitor experience as a result of noise generated by helicopter flights. This impact would be short-term and minor.

Prescribed fire.  When prescribed fire is used for exotic plant management, it is expected that there would be a short-term minor adverse impact on visitor experience. Immediately following the burn there would be blackened ground and vegetation, and little groundcover. Some visitors would perceive this as a negative visual impact. Usually native grasses and forbs would return within one year. Smoke during burning may impede a scenic vista for a short time, but smoke dispersal is considered in any burn plan. Prescribed burns are not conducted if conditions are not favorable for smoke dispersion.

Biological Control 

Biological control should have no adverse impact on visitor experience.

Herbicidal Control 

Herbicidal Control is expected to have a short-term localized minor adverse impact on visitor experience. Chemical control activities (use of backpack sprayers, use of a truck or ATV with a boom sprayer) would create short-term noise impacts and visual impacts. Tire marks through vegetation may be visible up to a year. Chemical control work would take place only in localized areas of the park and monument and would impact only a small percentage of park visitors.  

Areas to be treated with herbicide would be identified with informative signs and would be closed to the public during chemical application. Notification signs would remain in place at all treated areas for up to three weeks after the chemical was applied.  

Cumulative Impacts

The effects of past and present actions on visitor experience in MVNP are long-term and moderate. The primary impairment to visual resources in MVNP is pollution from power plants in New Mexico, the development of the neighboring communities of Mancos and Cortez, and the lack of vegetation from past fires. Other actions that could impact visual resources are fire management actions proposed in the MVNP Fire Management Plan. Implementation of the San Juan National Forest Management Plan could impact the regional recreational experience though vegetation management activities including prescribed fire and timber management. Additional past actions that affect recreation would include the development of visitor use facilities in and around the park. These facilities have provided support to visitors in beneficial and long-term ways. Proposed or on-going projects in MVNP that would affect recreation/visitor experience include:

· Far View Lodging Rehabilitation/Replacement of Facilities:  The implementation of this plan could result in an increase in visitors from an improvement of the facilities. 

· Construction of the Mesa Verde Cultural Center: This plan proposes infrastructure to enhance the visitor experience and increase visitation. 

· Visitor Distribution and Transportation Plan:  The implementation of this plan could result in an increase in visitors from the implementation of this plan could result in an increase in visitors from an improved transportation system.  

· Comprehensive Interpretation Plan:  The implementation of this plan could result in an increase in visitors from an improvement in the dissemination of information to potential visitors.

These impacts of other projects in the region, in combination with the impacts of this alternative, would result in long-term and moderate cumulative impacts.
Conclusion for Alternative I

With Alternative I mechanical, cultural, biological and chemical control methods are expected to result in short-term localized minor adverse impacts on visitor experience. These impacts are primarily related to noise and the visual intrusion of equipment and personnel. These impacts will be mitigated through measures provided in Chapter 6. Through the judicious use of an IPM program, invasive exotic plant species can be effectively managed and displacement of native plant species and wildlife can be avoided. Over the long-term this would be a moderate benefit to visitor experience. 

Impacts of Alternative II on the Visitor Experience

The environmental consequences of using mechanical, cultural, biological and chemical IPM methods are the same as Alternative I. In addition, visitors may be confused about the use of goat agents. Depending of the perspective of the visitor, short-term localized minor impact (beneficial or adverse) may occur. Visitors would need to be educated about controversial methods to help mitigate impacts to visitor experience. The impact of aerial application of herbicide would be similar to aerial seeding in Alternative I. No aerial applications take place in the vicinity of areas accessible to the public.

Cumulative Impacts

The baseline cumulative scenario is described above. These impacts of other projects in the region, in combination with the impacts of this alternative, would result in long-term and moderate cumulative impacts.

Conclusion for Alternative II
Alternative II allows the park to expand IPM techniques for increased control of invasive exotic plants. The use of goat agents and aerial spraying would have short-term localized minor to moderated adverse impacts for park visitors. With an expanded IPM program, invasive exotic plant species can be more effectively managed and displacement of native plant species and wildlife can be avoided.  Over the long-term this would be a moderate benefit to visitor experience. 

Human Health and Safety 

Impacts of Alternative I on Human Health and Safety

A job hazard analysis (JHA) has been prepared that analyzes hazards associated with all aspects of weed management techniques. The JHA is designed to minimize hazards of daily activities.
Mechanical Control 

Mowing, digging or using a gasoline-powered string trimmer, chainsaw, or mower on invasive exotic plants is expected to have a minor impact on human health and safety.  

Volunteers or park employees who engage in mechanical control activities face risks that are similar to those encountered when people are involved in strenuous outdoor activities during the summer months. Risks include sun burn, lightning strikes, bighting or stinging insects, dehydration, fatigue, heat exhaustion, or heat stroke. Falls or other accidents are also possible. Other potential hazards related to manual operations include eye irritation or damage from flying debris, and bodily injuries from hand tools such as pulaskis, shovels, or hoes. Thistles have sharp spines that can penetrate the skin. Some of the knapweeds, poison ivy, and leafy spurge produce irritants that may cause sneezing, blisters, inflammation, and dermatitis.  For example, bees frequent thistle flower heads, so workers may be stung. Hearing loss is possible with the use of loud machinery. These hazards can be minimized through the use of appropriate personal protective equipment.

Cultural Control 

Revegetation work within the park and monument is expected to have a minor impact on human health and safety.  Volunteers or park employees who engage in revegetation activities face risks that are similar to those mentioned above.

Prescribed fire activities within the park are expected to have a short-term minor impact on public health and safety, related to smoke. Smoke produced from prescribed fires can be an eye irritant and can cause respiratory problems. Prescribed fire activities would occur in a limited area within the park, and park visitors would be able to avoid these areas. Limited use of prescribed fire to control invasive exotic plants is possible near the park boundary, so there may be minor impacts to nearby residents related to smoke. Fire fighters would be encouraged to always stay upwind to avoid inhaling smoke.

Aerial seeding presents an increased risk associated with the use of helicopters. The seasoned helitack crew, well trained in the hazards of loading helicopters and associated dangers of working at a helibase will be used to carry out tasks associated with helicopter. A pilot will be chosen based on their experience with applications of materials in similar terrain.

Biological Control 

Biological control techniques are expected to have minor impact on human health or safety. Hiking to release sites may pose a hazard.

Herbicidal Control 

Evaluations of potential human health effects due to herbicide exposure are based on results of toxicity tests in laboratory animals or studies conducted on human health from chemical exposures. 

Table  summarizes the potential effects on human health of the eleven herbicides proposed for use in MVNP. All of the herbicides, except for Plateau, Habitat, and Milestone were evaluated using the following sources:

· Risk Assessment for Herbicide Use (USDA-USFS, 1992)

· The Nature Conservancy 2001 Weed Control Methods Handbook

· Numerous web sites (please see Works Cited).

The 1992 USDA-USFS Risk Assessment quantified general systemic and reproductive human health risks for a given herbicide by dividing the dose found to produce no ill effects in laboratory animal studies by the exposure a person might get from applying herbicides or from being near an application site. Human cancer risk was calculated for those herbicides that caused tumor growth in laboratory animal studies by multiplying a person’s estimated lifetime dose of the herbicide by a cancer probability value (cancer potency) calculated from the animal tumor data. The risk assessment included a qualitative analysis of the risk of heritable mutation and synergistic effects. Those risks, summarized below, are based on conservative, worst-case assumptions, including comparing short-term exposure to long-term safety levels. There can be an indirect effect on human health from herbicide use through improper application, mixing, or contamination of a water source.

Table 4-5.  Impact of Herbicides on Human Health
	Herbicide/Active Ingredient
	Impacts of the Herbicide on Human Health Effects

	Redeem R&P 

Garlon 3A or 4

Pathfinder II

Vine-X

Remedy

Arsenal

(Triclopyr)
	It is not known to be carcinogenic to animals. No reported effects of acute toxicity. The exposure levels a person could receive from routine operations, are below levels shown to cause harmful effects in laboratory studies. Surfactants and emulsifiers used with Redeem are generally low in toxicity. Triclopyr is classified as a Group D chemical (not classifiable as to human carcinogenicity). The most common breakdown product of triclopyr in mammals is 3,5,6-tricholor-2-pyridinol (TCP). The most significant health hazard identified for TCP is that it may be hazardous to children.

	2,4-D Amine 

Cornbelt

Weedpro 4lb Amine

(2,4-D acid and dimethylamine or triisopropanolamine salt)
	Nervous system damage has resulted from absorption of 2,4-D through the skin. Nerve damage may be irreversible. Prolonged inhalation may cause dizziness, burning in the chest or coughing. Ingestion of large quantities of 2,4-D formulations has led to death within 1 to 2 days of poisoning. Long-term exposure of 2,4-D formulations has been reported to cause liver, kidney, digestive, muscular, or nervous system damage. Some commercially-formulated 2,4-D products such as 2,4-D Amine have LC50s which are much higher than the 2,4-D acid. This indicates that Amine may have considerable less acute toxicity than the acid form. Mammals have a moderate sensitivity to 2,4-D exposure.  It may cause eye damage and skin irritation for humans that come into contact with 2,4-D formulations. Some pesticide applicators who spray 2,4-D and other herbicides have altered levels of male sex hormones in their blood and a heightened rate of non-Hodgkin’s lymphoma.  2,4-D formulations were not mutagenic in most studies. LC50 for birds ranged from 472 to >2000 mg/kg and for mammals 639 to >5000 mg/kg.  2,4-D can be absorbed through the skin or through the lungs if inhaled. Applicators of 2,4-D, particularly those using back-pack sprayers, are at greatest risk of exposure.  

	Transline 

Reedem R & P

(Clopyralid)
	It is not classified as a carcinogen, teratogen, mutagen, or reproductive inhibitor. No reports of acute poisoning in humans have been found. Clopyralid can cause severe eye damage including permanent loss of vision, so eye protection is mandatory for applicators. Expected exposure levels are below the lowest level that should cause harmful effects.  Prolonged exposure may irritate the skin. Repeated exposures to high amounts may cause liver and kidney damage. No hazardous contaminants have been identified in Transline.

	Roundup 

Rodeo 

Journey

(Glyphosate)
	Roundup and Rodeo are not considered carcinogenic to humans and are often portrayed as toxicologically benign. However, two new studies indicate that glyphosate is a hormone-disrupter and is associated with birth defects in humans. Other studies conducted on rats and mice indicate higher levels of toxicity. A Swedish study of hairy cell leukemia (HCE), a form of non-Hodgkin’s lymphoma, found that people who were occupationally exposed to glyphosate herbicides had a threefold higher risk of HCE. Roundup and Rodeo cause genetic damage in laboratory animals and in human blood cells. Long-term glyphosate exposure has been linked to reproductive problems in humans. Most reported incidents of impacts to humans have involved skin or eye irritation while mixing and loading.  Swallowing Roundup or Rodeo causes mouth and throat irritation, pain in the abdomen, vomiting, low blood pressure, reduced urine output, and in some cases, death. These effects have only occurred when the concentrate was accidentally or intentionally swallowed. The amount swallowed averaged about ½ cup. The exposure levels a person could receive from Roundup or Rodeo in MVNP as a result of application operations would be below levels shown to cause harmful effects in laboratory studies. 

	Plateau 

Journey

(Imazapic)
	Plateau is not mutagenic, carcinogenic or teratogenic and would not be expected to have any adverse effect on humans. Plateau is considered of low toxicity to mammals. It does not have the potential to “mimic” estrogen, nor can it be considered an endocrine disrupter. It is considered nontoxic to mammals through physical exposure or ingestion.  If ingested, Plateau is rapidly excreted in the urine and feces and does not bioaccumulate. There are no human health effects of the inert ingredients in Plateau.

	Habitat

(Imazapyr)
	Habitat is not mutagenic, carcinogenic or teratogenic and would not be expected to have any adverse effect on humans. Acute toxicology results show that there are no human health effects of the inert ingredients in Imazapyr. If ingested, Habitat is rapidly excreted in the urine and feces and does not bioaccumulate.  

	Tordon 

(Picloram)
	The preponderance of data shows picloram to be non-mutagenic in ‘In vitro’ (test tube) tests and in animal test systems. More recent studies that followed the EPA decision to allow re-registration of picloram show some evidence of mutagenicity.  The potential for causing tumors (oncogenicity) has not been determined but more studies are ongoing. EPA has found that there is some added cancer risk for applicators, based on the contamination of picloram with Hexcholrobenzene (HCB) and the structural similarity to di-(2-ethylhexyl)-phthalate or DEHP.  In contrast to picloram, HCB is absorbed by the body and does bioaccumulate.  A few cases of eye and skin irritation have been reported in workers. There are no reported cases of long-term health effects in humans. The exposure levels a person could receive from these sources, resulting from routine operations, are below levels shown to cause harmful effects in laboratory studies.  No serious health effects in humans have been verified. Picloram, when commercially produced, is contaminated with trace amounts of hexachlorobenzene (HCB). Although HCB may cause cancer in humans, the EPA considers the risk from the small amount of HCB present in picloram to be small. Picloram is not fat soluble, does not accumulate in the human body, is not modified by metabolism to more harmful compounds, and is excreted unchanged from the human body within 24 to 48 hours. EPA has established a 12 hour restricted reentry interval for applicators using picloram, and this restriction would also apply to visitors.

	Paramount (Quinclorac)
	It is not classified as a carcinogen, teratogen, mutagen, or reproductive inhibitor.  It is considered practically nontoxic to avian species, fish, aquatic invertebrates, and honeybees.  Avian and aquatic studies show no significant effects. It does not bioaccumulate in animals.  It is not considered an estrogen disrupter and is rapidly excreted in urine.   

	Escort

(Metsulfuron methyl)
	No reports of chronic or acute poisoning in humans have been found. Expected exposure levels are below the lowest level that would cause harmful effects. Exposure to Escort may cause skin and eye irritation. No hazardous contaminants have been identified in Escort. It is practically nontoxic to birds and mammals and is not considered a carcinogen, mutagen, teratogen or reproductive inhibitor. 

	Telar (Chlorsulfuron)
	No reports of poisoning in humans were found.  There are no reported cases of long-term health effects in humans. The exposure levels a person could receive from Telar resulting from routine operations are below levels shown to cause harmful effects in laboratory studies. Telar may cause irritation to the skin, eyes, nose and throat.  It is not known to be carcinogenic to animals.

	Milestone

(Aminopyralid)
	Groundwater contamination potential is low given the low use rates combined with moderate soil half-life. Aminopyralid is practically non-toxic in the environment, not carcinogenic or mutagenic, and did not cause birth defects, neurological problems or any adverse reproductive or endocrine effects in laboratory testing.


The Human Toxicity Potential (HTP) is an indicator of the danger posed by a chemical’s release to air or surface water.  It was developed to compare emissions in life-cycle assessment (LCA) and public emissions inventories, such as the U.S. Toxic Release Inventory (TRI).  HTP contains two elements:

1.
The toxicity of the chemical.  This is represented by the unit risk factor (for carcinogens) or the safe dose (RFD) for non-carcinogenic effects.

2.
The potential dose.  This is represented by the intake of the pollutant by an individual living in a certain model environment (Hertwich et al. 2001, Hertwick et al. 2000).  

Chemical Effects on Employees and Contractors

Workers applying herbicides may be exposed to chemicals via dermal, respiratory, and dietary routes (e.g. contact with vegetation at a recently treated site, breathing herbicide spray particles, breathing herbicide vapors at a recently treated site, touching or eating berries with residues). 

Toxicology.  Routine or typical exposures are those likely to occur in the vast majority of applications. Routine or typical exposures are based on average conditions such as average application rate, average number of acres treated, average buffer distances, and average doses seen in field-based exposure guides (USDA 1992). Barring accidents, it is unlikely workers would receive doses above the “No observed effect” level.  Exposure would exceed “acceptable daily intake” only if they fail to use Personal Protective Equipment (PPE).

During routine operations, workers may be dermally exposed to an herbicide if the herbicide concentrate, mixture, or drifting spray droplets contact their skin; or if the workers contact sprayed vegetation. For some kinds of herbicides, respiratory exposure may result from inhaling air-borne spray droplets if workers fail to wear protective masks or respirators. Field studies of workers have demonstrated that inhalation exposure represents only a small part of the total exposure.  Dermal exposure can be up to 50 times greater than inhalation exposure.

Research shows that PPE such as long-sleeved shirts, coveralls, rubber gloves, and hats can substantially reduce dermal exposure. Inhalation of herbicides can be reduced by using protective breathing devices when necessary. PPE recommended for use on the label would be required. 

Cancer and Mutation.  Human cancer risks from exposure to the herbicides we propose to use are negligible.  However, there is scientific uncertainty over cancer risks. The lifetime risk to workers (assuming application for 30 days each year for 30 years) range from 0.5 to 50 cancer occurrences in a population of one million applicators. Few applicators at MVNP would make a life-long career of herbicide application except contractors.

Bioaccumulation.  Given the herbicides and amounts proposed for use in MVNP, the potential for bioaccumulation or biomagnification appears to be negligible. The number of acres proposed to be treated is also low, which will minimize exposure risk. Humans and animals high in the food chain (eagle, coyote, mountain lion)  are not expected to receive concentrated doses of these chemicals by feeding on contaminated plants or animals. The herbicides are water-soluble, generally not lipid soluble, and are excreted rapidly (USDA-USFS 1996).

Areas to be treated with herbicide would be identified with informative signs and would be closed to the public during chemical application. Notification signs would remain in place at all treated areas for up to one month after the chemical was applied.  

Impacts of Alternative II on Human Health and Safety

The environmental consequences of using mechanical, biological, and chemical weed controls are the same as Alternative II. Aerial applications of herbicide would not be implemented in the vicinity of public use areas. Treatment areas would be off-limits to park staff during the project. Contractor and staff would use appropriate PPE and mitigation measures stipulated in Chapter 6. Helicopter operations for herbicide would use the same kinds of flight safety protocols as for aerial seeding.  

A goat herder would be contracted to care for the animals and more them to treatment areas. Outdoor work hazards for the herder would be similar as described under mechanical control above. Some unique hazards to managing goats include dealing with electric fencing, loading and unloading animals. Issues that need further evaluation would include where the herd spends the night, and managing the herd dog.
Cumulative Impacts

With implementation of the Mitigation Measures in Chapter 6 which include employee safety measures and adequate notification of the public, there would be no cumulative impact to human health and safety with either alternative.

Conclusion for  Alternative I and II

The invasive exotic plant control techniques that would be employed for Alternative I are expected to create negligible impacts to park visitors, staff, and nearby residents. The only impact of significance would be from smoke generated during prescribed burning activities used for exotic plant management. Park employees and volunteers would be exposed to risks inherent with strenuous outdoor activities during the summer months, and the hazards associated with the use of hand tools, gasoline powered equipment, and chemicals. In addition, visitors, nearby residents, park employees and volunteers would be exposed to the risks associated with the use of herbicides. Fire fighters are encouraged to avoid inhaling smoke when conducting prescribed fires. 

Alternative II poses the same risks associated with Alternative I. With the implementation of the mitigation measures found in Chapter 6 the potential impact of herbicide use on human health is expected to be negligible. 

CONSULTATION, COORDINATION, and Works Cited 

The Branch of Planning and Compliance within MVNP’s Division of Resources Management and Research developed this plan/EA with substantial input from the NPS Biological Resources Management Division, the Intermountain Region Support Office, and the Intermountain Regional Integrated Pest Management Coordinator. Rocky Mountain National Park and Dinosaur National Monument’s weed management plans were used as models and examples for developing this document. 
External scoping was initiated with the distribution of a scoping letter and a press release to inform the public of the intent to prepare an invasive plant management plan and to generate input on the preparation of the Environmental Assessment/Assessment of Effect. The scoping letter dated February 15, 2006 was mailed to over 50 agency representatives including NPS, BLM, Forest Service, county and IPM managers as well as affiliated tribal representatives. The press release was sent out on March 3, 2006 to news organizations.
During the 30-day period, very little feed back was received. Kelly Fuhrmann, the Fire Ecologist for Zion National Park, sent a memorandum in response to the scoping letter in support of the preferred alternative. He stated that the goals and proposed actions are appropriate for the plan. Given adequate sustainable funding, Alternative II, the preferred alternative, with an adaptive management approach, would be most effective in treating infestations and achieving the long term goals of the plan. He also mentioned the importance of utilizing the Exotic Plant Management Team. Mark Tucker, the Rangeland Management Program Leader for the San Juan National Forest Field Office asked for consideration of the need of aerial applications of herbicide and biological controls “based on our ever changing technology”. These comments are consistent with the proposed plan.
Three letters were received from tribal representatives, the Pueblo of Laguna, Ysleta del Sur Pueblo, and Neil Cloud (NAGPRA Coordinator). These representatives did not have any concerns at this time but requested consultation in the event that archeological discoveries are made in the process of weed management activities. Various weed managers sent messages validating and supporting proposed management techniques. No negative comments were received for either alternative. Appendix E provides public scoping documents.
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List of Agencies and Organizations 

The following agencies, universities or environmental organizations were contacted for information; or assisted in identifying important issues, developing alternatives, or analyzing impacts; or that will review and comment upon the management plan and environmental assessment. Native American tribal members consulted are listed in the following section.
· Colorado Department of Agriculture

· Colorado Department of Natural Resources

· U.S. Fish and Wildlife Service
· State Historic Preservation Office (EA/AE will be sent on completion)

List of Persons Consulted

The following people were involved in the development of this Plan/EA.  They provided assistance in identifying issues, developing alternatives, analyzing impacts related to this plan, or providing technical assistance. All 24 tribes were included in the scoping process.
Federal 

Allan Loy, GIS Specialist, MVNP

Alisa Gardiner, GIS Assistant, MVNP

Marilyn Coyler, Supervisory Biologist, MVNP

Gay Ives, Compliance Specialist, MVNP

Marc Mullenix, Fire Management Officer, MVNP

Scott McDermid, Fire Management Specialist, MVNP

Brian Dystra, Biological Science Technician, MVNP

Silvia Oliva, NPS contractor

Tessy Shirakawa, Chief of Interpretation, MVNP

Kathy McKay, Supervisory Interpretation Ranger

Sandy Groves, Educational Specialist, MVNP

Cheryl Eckhardt, NEPA/106 Specialist, NPS- Intermountain Regional Office

Kelly Fuhrmann, Fire Effects Specialist, Zion National Park
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Craig Hauke, Regional IPM Coordinator

Leslie Ellwood, Wildlife Biologist, USFWS, Colorado Field Office, Denver

State

Eric Lane, Colorado State Weed Coordinator, Colorado Department of Agriculture

John Scott, Pesticide Application Program, Colorado Department of Agriculture

Ryan Amundson, Wyoming Game and Fish 
Local

Ron Lanier, Montezuma County Weed District Manager

Private

Ecosystem Management, Inc. (Fire Management Plan Contractors)

Jennifer Vollimer, BASF Corporation

Native American Tribes

Governor Cyrus Chino, Pueblo of Acoma

Governor Andrew Quintana, Pueblo of Cochiti

Governor Alvino Lucero, Pueblo of Isleta

Governor Paul Posa, Pueblo of Jemez

Governor Harry Early, Pueblo of Laguna

Governor Tom Talache, Jr., Pueblo of Nambe
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Governor Paul Swazo, Tesuque Pueblo

Governor Albert Alvidrez, Ysleta del Sur Pueblo

Governor William Toribio, Pueblo of Zia

Governor Malcolm Bowekaty, Pueblo of Zuni

Chairman Wayne Taylor, Jr., The Hopi Tribe

Chairman Judy Knight-Frank, Ute Mountain Ute Tribe

Chairman Leonard Burch, Southern Ute Tribe

President Kelsey Begaye, The Navajo Nation

HPO-ABM Ernest Vallo, Sr., Pueblo of Acoma

Director, Hist. Pres. Office Damian Frost, Pueblo of Acoma

2nd. Lt. Governor Randall Vicente, Pueblo of Acoma

Language/Culture Specialist Tony Herrera, Cochiti Pueblo

Research Assistant Clay Hamilton, The Hopi Tribe

Chief of Staff Eugene Kaye, The Hopi Tribe

NAGPRA Representative Ben Lucero, Isleta Pueblo

Tribal Representative Joe Zuni, Isleta Pueblo

Anthony Silva ,NAGPRA Representative, Pueblo of Laguna

Chairman, NAGPRA Committee Victor Sarracino, Pueblo of Laguna

Councilman Ernest Mirabal, Nambe Pueblo

NAGPRA Representative Connie Mirabal, Nambe Pueblo

Program Manager NNHPO Steven Begay, The Navajo Nation

Navajo Culture Specilaist Judy Martin, The Navajo Nation

Timothy Begay, Navajo Culture Specilaist, The Navajo Nation

Tribal Official Joe Quanchello, Picuris Pueblo

War Chief Charlie Tapia, Pojoaque Pueblo
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Councilman Aaron Gonzales, San Ildefonso Pueblo
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Director, Dept. of Tribal Information Edna Frost, Southern Ute

NAGPRA Coordinator Neil Cloud, Southern Ute
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Leonard Montoya, Taos Pueblo
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NAGPRA Liason - ALP Howard Richards, Ute Mountain Ute Tribe

War Captain Ricardo Quezada, Ysleta del Sur Pueblo

Councilman Juan Lopez, Ysleta del Sur Pueblo

Cel Gachupin, Manager, Natural Resources Department, Pueblo of Zia

Councilman Arden Kucate, Pueblo of Zuni

Zuni Cultural Advisory Member Eldrick Seoutewa, Pueblo of Zuni
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