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Summary
The National Park Service has developed an environmental assessment (EA) and assessment of effects (AOE) to consider alternatives for the Delicate Arch trail crossing of Salt Wash, near Wolfe Ranch in Arches National Park.  Record rains during the month of October 2006 generated floods that eroded a new channel and removed a section of the trail, cutting off access to the existing bridge and the remainder of the trail.  The trail provides access to Delicate Arch, one of the park’s most popular attractions.
Four alternatives are analyzed in the EA/AOE:

A.  (No action) Continued use of the temporary wooden footbridge constructed after the flooding.

B.  Filling the breach with boulders and concrete, and reestablishing the trail on top

C.  Constructing a reinforced concrete double box culvert in the breach, with the trail on top

D.  (Preferred) Installing a prefabricated steel clear-span truss footbridge across the breach, with materials, design and style matching the existing footbridge that adjoins the breach.   

The EA analyzes the impacts of these four alternatives on the following impact topics: soils and stream processes, wetlands, floodplains, historic resources, archeological resources, and visitor experience and use.  Impacts to several other resource categories were minimal, so these topics were not analyzed in detail.  Based on these impact analyses, the park has identified alternative D, the new truss footbridge, as the preferred alternative.  Because this preferred alternative is located in the Salt Wash floodplain, a Statement of Findings for Floodplains has also been prepared and is attached as an appendix.
The public is invited to review and comment upon the EA/AOE.  The document will be available for public review for at least 30 days.  After the comment period, the park will consider public input and then make a decision on how to proceed.

Public Comment
If you wish to comment on the environmental assessment, you may post comments online at http://parkplanning.nps.gov/ or mail comments to Superintendent, Arches National Park, P.O. Box 907, Moab, Utah 84532.  This environmental assessment will be on public review for 30 days. It is the practice of the NPS to make all comments, including names and addresses of respondents who provide that information, available for public review following the conclusion of the environmental assessment process.  Individuals may request that the NPS withhold their name and/or address from public disclosure.  If you wish to do this, you must state this prominently at the beginning of your comment.  Commentators using the website can make such a request by checking the box "keep my contact information private."  NPS will honor such requests to the extent allowable by law, but you should be aware that NPS may still be required to disclose your name and address pursuant to the Freedom of Information Act.  We will make all submissions from organizations, businesses, and from individuals identifying themselves as representatives or officials of organizations or businesses available for public inspection in their entirety.
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PURPOSE AND NEED
INTRODUCTION

Arches National Monument was established by presidential proclamation on April 12, 1929, to “protect the extraordinary examples of wind erosion in the form of gigantic arches, natural bridges, ‘windows,‘ spires, balanced rocks, and other unique wind worn sandstone formations, the preservation of which is desirable because of their educational scenic value.”  In 1971, legislation changed the designation from monument to park and enlarged the park to its current size of 73,379 acres.  Delicate Arch is one of the most famous geologic features in the park and a popular destination point for visitors.

The purpose of this Environmental Assessment is to explore a range of alternatives, and the potential environmental impacts, associated with restoring long term access to Delicate Arch and the Ute petroglyph panel.  
BACKGROUND

The Delicate Arch Trailhead is located approximately 13 miles north and east of the park entrance and visitor center.  The trailhead includes a parking lot, interpretive displays, and vault toilets, and the trail provides access to the Wolfe Ranch National Historic District, the Ute petroglyph panel, and to Delicate Arch.   Wolfe Ranch is located approximately 100 feet from the parking lot.  A truss bridge just east of Wolfe Ranch allows visitors to traverse Salt Wash and access both the Ute panel and Delicate Arch (figure 1).

Wolfe Ranch National Historic District is a historic homestead and is listed on the National Register of Historic Places.  The ranch consists of a log cabin, root cellar, and corral. The Ute petroglyph panel, approximately 450 feet beyond Wolfe Ranch, is displayed on a rock outcropping on the other side of the bridge and shows a number people on horseback.  Horses were adopted by the Utes only after they were introduced by the Spanish.

Delicate Arch is the main destination located at the end of the trail and one of the most popular attractions in the park.  The natural landform is an outstanding example of one of the many sandstone arches in the park and is a Utah icon.  In peak season, the trail may receive up to approximately 500 visitors per day.  

In early October, 2006, record rainfall caused Salt Wash to flood and erode a new channel just west of the existing channel and bridge.  Approximately 50 feet of trail was destroyed by the new 15-foot deep channel, cutting off access to the bridge, the Ute panel, and to Delicate Arch.  Wolfe Ranch is still accessible from the parking lot; however, the new channel has cut the bank adjacent to the ranch.

In a temporary measure to provide continued access to the Ute panel and Delicate Arch, park staff closed the impassible section of trail near the new channel, rerouted visitors along the park road over the wash, and created a new, temporary trail that connects back to the existing trail on the other side of the wash.  Because of the safety and visitor experience concerns associated with visitors walking along the road, the park has constructed a temporary wooden bridge over the new channel to accommodate anticipated visitation to the area until a permanent solution can be implemented.
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PURPOSE AND NEED

The purpose of the proposal is to provide a safe, sustainable, efficient, and aesthetically pleasing access route to the Ute petroglyph panel and Delicate Arch, in compliance with federal and state laws and policies.  

The project is needed to accomplish the following objectives:

1. Provide safe access and a quality visitor experience to the Wolfe Ranch National Historic District, and the Ute Panel and Delicate Arch areas of the park.

2. Restore access in a manner that protects natural resources and processes.

3. Protect cultural resources and the integrity of the historic district.

4. Comply with federal, NPS, and state laws and policies, including accessibility.

5. Provide a long-term sustainable solution to achieving access.

PUBLIC SCOPING

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 adverse impacts.  Arches National Park 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 by an interdisciplinary team of professionals from Arches National Park and the National Park Service Intermountain Support Office.  Interdisciplinary team members met on December 7, 2006 to discuss the purpose and need for the project; various alternatives; potential environmental impacts; past, present, and reasonably foreseeable projects that may have cumulative effects; and possible mitigation measures.  On December 6, 2006, team members conducted a site visit to view the trail washout, discuss possible repair methods and structures, and to discuss alternative access ideas.
External scoping was initiated with the distribution of a scoping letter to inform the public of the proposal to construct a new administration building, and to generate input on the preparation of this Environmental Assessment.  The scoping letter dated November 21, 2006 and was made available to the Arches mailing list, as well as various federal and state agencies, affiliated Native American tribes, local governments, and local news organizations.  

During the 30-day scoping period, one response was received.  The letter suggested that the park consider a suspension bridge that would replace the existing truss bridge, and span the existing channel as well as the new channel.
Team members considered potential impacts from management alternatives on various resource categories or “impact topics.”  Topics to which impacts from possible alternatives were estimated to be greater than minor underwent further analysis, and are described in the section below and in the Environmental Consequences chapter.  Topics to which impacts were estimated to be minor or less are discussed briefly in the “Impact Topics Dismissed from Further Analysis” section below.

Impact Topics Retained for Further Analysis

FLOODPLAINS 

Executive Order 11988 Floodplain Management requires all federal agencies to avoid construction within the 100-year floodplain unless no other practicable alternative exists.  The National Park Service under its Management Policies and Director’s Order 77-2 Floodplain Management will strive to preserve floodplain values and minimize hazardous floodplain conditions.  The alternatives under consideration in this EA are considered class I actions, which are subject to floodplain policies if they fall within the 100 year regulatory floodplain.

Salt Wash is the only stream in the park with continuous perennial flow.  The stream drains a large watershed and is subject to flash flooding, particularly during thunderstorms from midsummer to fall.  Flooding in October 2006 eroded a new stream channel to the west of the current bridge, removing a section of trail.  

The 100-year floodplain for Salt Wash has not been delineated, but the Federal Highways Administration (FHWA) modeled elevations of floods of various frequencies for the previously completed Salt Wash crossing of the Delicate Arch viewpoint road (Federal Highways Administration, no date).  Based on this model, the existing bridge is mostly above the 100-year flood elevation, though part of the lowest members would be below the 100-year flood elevation.  During the recent flooding, which may have been a 10 to 25 year event, the bridge remained above the flood waters.  

Flow events much more frequent than the 100-year flood will be large enough to cause flow to occur in the newly eroded channel.  As such, compliance with the Director’s Order and Executive Order may require that a Statement of Findings for floodplains be prepared.  Although there is no alternative location for the project, if an impact to the floodplain were to result from the selected alternative, a Statement of Findings would be needed to explain how such an impact would be minimized.  For this reason, Floodplains is being retained as an impact topic.

SOILS AND STREAM PROCESSES

According to the National Park Service’s Management Policies, the NPS will manage streams to protect stream processes such as flooding, stream migration, and associated erosion and deposition (NPS 2006).  When conflicts between infrastructure and stream processes are unavoidable, NPS managers will first consider relocating or redesigning facilities, rather than manipulating streams.  These policies also state that the National Park Service will strive to understand and preserve the soil resources of park units and to prevent, to the extent possible, the unnatural erosion, physical removal, or contamination of the soil, or its contamination of other resources. 

The bridge site, stream channel and adjacent flood terrace are located in Quaternary alluvium, which includes sand, silt and talus eroded from sandstones, shales and mudstones of the nearby Cedar Mountain, Dakota, Morrison, and Entrada formations. Soil in the project area is the Toddler-Ravola-Glenton families association, derived from alluvial material.  These soils are deep (over 60 inches), well drained, and alkaline (USDA Soil Conservation Service, 1981). The stream flows in an incised channel approximately ten feet below the abutments of the existing truss footbridge.  Adjacent to the current channel, three to six feet above it, is an intermediate terrace, across which storm runoff and former stream channels have flowed.  The channel and flood terrace are partially confined by sandstone outcrops on either side.  The existing truss bridge crosses a gap between these outcrops, with the west abutment placed on bedrock.  This bridge spans both the stream channel and the adjacent flood terrace. Recent flooding eroded a new stream channel through another gap between bedrock outcrops, to the west of the current bridge, removing a section of trail. 

A certain amount of lateral and vertical instability in stream channels is a normal phenomenon in streams like Salt Wash, due to climate, watershed conditions and stream characteristics.  Channels of Southwest desert streams with sand-dominated beds and high sediment loads, like Salt Wash, may migrate laterally, erode and/or aggrade with changes in stream flow over time (Prichard et al. 1998).  The Salt Wash channel remained under the existing bridge for at least 50 years, since the original footbridge was constructed.  However, signs of fluvial erosion are visible on the bedrock recently uncovered in the new breach, indicating that water has flowed there in the past.  Historical records indicate that the early residents of the Wolfe Ranch built an earthen dam across the creek in order to impound water for irrigation.  The exact location of the dam is unknown, but the bridge site, at narrow gaps between bedrock outcrops, would be a logical location.  It is possible that some of the alluvial material that was removed in the new gap by the recent floods was part of this artificial dam.  The recent flood flows and resulting erosion do not appear to have been aggravated by the presence of the bridge or other deliberate human modifications.  The flood level did not quite reach the bridge deck (the flood elevation was probably reduced by the additional flow capacity provided by the new gap).  Stream flow and channel stability were probably affected somewhat by the presence of the exotic plant tamarisk, which has invaded Salt Wash (and other riparian areas), but it was not deliberately introduced here.  It is not known how the extent and effect of tamarisk in the channel compares to the coverage of native riparian plants like willow before the stream was affected by livestock grazing and other human modifications beginning in the late 1800s.  

Alternatives under consideration for this project may have some effect on the soils and stream processes in the area.  For this reason this impact topic is being retained for consideration in this environmental analysis.

WETLANDS 

Executive Order 11990 Protection of Wetlands requires federal agencies to avoid, where possible, adversely impacting wetlands.  Section 404 of the Clean Water Act authorizes the U.S. Army Corps of Engineers to prohibit or regulate, through a permitting process, discharge or dredged or fill material or excavation within waters of the United States, including wetlands.  National Park Service policies for wetlands, as stated in 2006 Management Policies and Director’s Order 77-1 Wetlands Protection, strive to prevent the loss or degradation of wetlands and to preserve and enhance the natural and beneficial values of wetlands.  Director’s Order 77-1 incorporates the interim goal of no net loss of the nation’s remaining wetlands, and the long-term goal of increasing the quality and quantity of the nation’s wetlands.  In accordance with DO 77-1, proposed actions that have the potential to adversely impact wetlands must be addressed in a Statement of Findings for wetlands.  

The National Park Service has adopted the definition of wetlands from Cowardin et al. (1979): lands transitional between terrestrial and aquatic ecosystems where the water table is usually at or near the surface or the land is covered by shallow water, as indicated by vegetation, soil, and/or hydrologic characteristics.  The Cowardin definition includes more habitat types than the wetland definition (33 CFR 328.3) and delineation manual used by the Army Corps of Engineers for identifying wetlands subject to Section 404 of the Clean Water Act.  The 1987 Corps of Engineers Wetlands Delineation Manual requires that all three parameters listed above (hydrophytic vegetation, hydric soil, wetland hydrology) be present for a habitat to be considered a wetland, whereas the Cowardin definition also includes sites where wetland hydrology exists, but vegetation or soils may be absent due to natural physical or chemical conditions (e.g., currents, wave action, high salinity).  Examples of these additional Cowardin wetland types include stream beds, mudflats, and active shorelines.

Wetland/riparian areas occupy a small portion of the land area in the arid west (less than one percent), but have disproportionate ecological importance.  For example, 50 to 80 percent of bird species are dependent on riparian habitats (Ohmart and Anderson 1982, Knopf et al. 1988).  In Arches, wetlands are estimated at less than 600 acres (0.8 percent) of the over 76,000-acre park.  Perennial stream flow makes Salt Wash an important corridor for wetlands in the park.  The recent flooding created about 2400 square feet (0.06 acre) of new stream channel next to the existing footbridge.  Because of its saturation with water during at least part of the growing season, this new channel meets the NPS/Cowardin wetland definition.  It would be classified as a riverine, lower or upper perennial wetland.  The new channel section currently has a lower value for biotic functions because of its unvegetated state, but hydrophytic plants would be expected to colonize the channel if it was allowed to remain.  Wetlands impacts will be analyzed in this document. 
HISTORIC RESOURCES

Section 106 of the National Historic Preservation Act, as amended in 1992 (16 USC 470 et seq.), the National Park Service’s Director’s Order 28, Cultural Resource Management Guideline, and National Park Service Management Policies (NPS 2006) require the consideration of impacts on historic properties that are listed on or eligible to be listed on the National Register of Historic Places.  The National Register is the nation’s inventory of historic places and the national repository of documentation on property types and their significance.  The above-mentioned policies and regulations require federal agencies to coordinate consultation with State Historic Preservation Officers regarding the potential effects to properties listed on or eligible for the National Register. (The term “historic properties” refers to both historic and prehistoric, or archeological, resources.)  

The project area is located within the boundaries of the Wolfe Ranch National Historic District, which is listed on the National Register of Historic Places.  The National Historic District includes the Wolfe Ranch Cabin, a root cellar and a corral west of the cabin.  The natural setting is considered an important contributing element to the Historic District (Joseph 1997), though the District has been determined ineligible as a Cultural Landscape because of a plethora of modern intrusions in the immediate area, and retaining what is left of the historic landscape remains an important goal.

In 1998, a new metal bridge replaced a 1955 swinging bridge that was no longer considered safe or sufficient for the increased visitation to the park (Arches National Park, 1997).  Because the new metal bridge would be a more prominent modern intrusion within the Historic District than the swinging bridge, the National Park Service proposed a number of mitigation measures so that the effect would not be adverse, including documentation (architectural drawings) of the existing swinging bridge, and preparation and implementation of a Historic Preservation Property Management Plan to rehabilitate the historic properties and landscape at Wolfe Ranch.  Based on these mitigation measures in consultation with the Utah State Historic Preservation Office and the Advisory Council on Historic Preservation, it was determined that the new metal bridge was not an adverse effect. 

Because of the potential for adverse effects to the structures within the National Register District during the construction phase of the project, the topic of Historic Structures has been retained for further analysis.
ARCHEOLOGICAL RESOURCES
The National Historic Preservation Act, the National Park Service Management Policies, and the National Park Service’s Director’s Order 28B, Archeology, all affirm a long-term commitment to the appropriate investigation, documentation, preservation, interpretation, and protection of archeological resources inside units of the National Park System.  As one of the principal stewards of America's heritage, the National Park Service is charged with the preservation of the commemorative, educational, scientific, and traditional cultural values of archeological resources for the benefit and enjoyment of present and future generations.  Archeological resources are nonrenewable and irreplaceable, so it is important that all management decisions and activities throughout the National Park System reflect a commitment to the conservation of archeological resources as elements of our national heritage. 

A Ute rock art panel, dated between 1600 and 1900 A.D. is located on a cliff east of Salt Wash, approximately 450 feet north of the project site, and within the boundary of the Wolfe Ranch National Historic District. This petroglyph panel depicts Ute horses and riders hunting.  The panel has been determined eligible to the National Register of Historic Places, at the regional level, and is considered an important resource to a number of American Indian tribes.  The panel is accessed on the trail via the bridge.  Frequent visitation has created several social trails between the bridge and the panel, and eroded the hillside below the panel.  The project area is visible from the panel, but not from the interpretive sign below the panel.

Because of the potential for visual impacts to the panel, Archeological Resources has been retained for further analysis.  

VISITOR USE AND EXPERIENCE

According to the NPS Management Policies, the enjoyment of park resources and values by people is part of the fundamental purpose of all park units (NPS 2006).  The National Park Service is committed to providing appropriate, high quality opportunities for visitors to enjoy the parks, and will maintain within the parks an atmosphere that is open, inviting, and accessible to every segment of society.  Further, the NPS will provide opportunities for forms of enjoyment that are uniquely suited and appropriate to the superlative natural and cultural resources found in the parks.  The Management Policies also state that scenic views and visual resources are considered highly valued associated characteristics that the National Park Service should strive to protect (NPS 2006).  


Information based on the August 2003 Visitor Service Project Study for Arches National Park conducted by the University of Idaho (UI) indicates that 77 percent of visitors surveyed were on their first visit to the park; 86 percent of visitors surveyed reported walking or hiking; and 60 percent of visitors surveyed reported hiking to Delicate Arch.

Average visitation in October through February ranges from about 63,600 (October) to 9,900 (January); the average is 25,000 per month, or about 800 per day.  Based on these figures, 480 hikers a day may hike to Delicate Arch (though the percentage may be higher in the less-busy season).   It is unknown how many people may choose to visit Wolfe Ranch alone, and not take the trail to Delicate Arch or the Ute panel.

Delicate Arch is recognized around the world, and is the second most popular hiking area in the park (exceeded only by the Windows, a much shorter and easier hike).  More local (Moab and/or Utah/Colorado) residents hike in the off-season, particularly if snow has fallen either on the arch itself or the backdrop of canyons and mountains.  

Because this project will affect visitors’ experience both during implementation and after the project is completed, the topic of visitor use and experience has been carried forward for further analysis.
Impact Topics Dismissed from Further Analysis

SPECIAL STATUS SPECIES

The Endangered Species Act of 1973, NPS Management Policies, and Director’s Order 77, Natural Resources Management Guidelines, require the National Park Service to examine the impacts on federal candidate species, as well as state-listed threatened, endangered, candidate, rare, declining, and sensitive species (NPS 2006).  No state or federally listed species of wildlife or vegetation are known to occur in or near the site, hence this topic was dismissed from further analysis.  

Protection under the Migratory Bird Treaty Act makes it unlawful to pursue, hunt, kill, capture, possess, buy, sell, purchase, or barter any migratory bird, including the feathers or other parts, nests, eggs, or migratory bird products.  In addition, this act serves to protect environmental conditions for migratory birds from pollution or other ecosystem degradations.  Construction-related noise could potentially disturb transient bird species, but these adverse impacts would be 1) temporary, lasting only as long as construction, and 2) negligible, because only a small portion of the Salt Wash riparian area would be affected.  Disturbance to migratory birds from visitor use of the Delicate Arch trail and Wolfe Ranch area would not be increased by any of the alternatives under consideration.  For these reasons, this topic was dismissed from detailed analysis.
VEGETATION AND WILDLIFE

The National Park Service manages native vegetation and wildlife to maintain natural conditions and minimize human impacts (NPS 2006).  Vegetation in the area is affected by past livestock grazing, and includes various upland and riparian, native and exotic plants.  Wildlife that may inhabit or use the project area include various mammals, birds, reptiles and amphibians.  Fish inventories in 1979 and 1988 observed plains killifish, redside shiner, fathead minnow (all exotic), and speckled dace (native) in Salt Wash.  Non-native bullfrogs and green sunfish have been observed more recently near the bridge site.  Because the alternatives under consideration affect only a very small portion of the overall vegetation and wildlife habitat in the area, and the site already receives considerable recreational use, impacts would be negligible and will not be analyzed in detail. 

ETHNOGRAPHIC RESOURCES

Per the National Park Service’s Director’s Order 28, Cultural Resource Management, ethnographic resources are defined 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.  According to DO-28 and Executive Order 13007 on sacred sites, the National Park Service should try to preserve and protect ethnographic resources.  

Ethnographic resources are not known to exist in the proposed project area based on the lack of cultural materials present.  In addition, Native American tribes traditionally associated with the park were apprised of the proposed project in a letter dated December 13, 2006.  Responses to the letter confirmed their cultural affiliations with the area, but indicated that no impacts to significant ethnographic resources are expected.  Therefore, this topic has been dismissed from further consideration.

CULTURAL LANDSCAPES

According to the National Park Service’s Director’s Order 28 Cultural Resource Management Guideline, 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. 

A Level 2 Cultural Landscape Inventory (Joseph 2002) determined that the Wolfe Ranch landscape does not have sufficient integrity to be eligible for listing on the National Register.   Concurrence on this conclusion was received by the park Superintendent on 10/01/2002 and from the Utah State Historic Preservation Office on 12/27/2004.  Therefore this topic has been dismissed from further consideration.

MUSEUM COLLECTIONS 

According to Director’s Order 24, Museum Collections, the National Park Service requires the consideration of impacts on museum collections (historic artifacts, natural specimens, and archival and manuscript material), and provides further policy guidance, standards, and requirements for preserving, protecting, documenting, and providing access to, and use of, National Park Service museum collections.  No museum collections are located or would be affected by the proposed action; therefore, the topic of museum collections has been dismissed from further consideration.

AIR QUALITY 

The Clean Air Act of 1963 (42 U.S.C. 7401 et seq.) was established to promote the public health and welfare by protecting and enhancing the nation’s air quality.  The act establishes specific programs that provide special protection for air resources and air quality related values associated with National Park Service units.  Section 118 of the Clean Air Act requires a park unit to meet all federal, state, and local air pollution standards.  The Act further provides that federal land managers have an affirmative responsibility to protect air quality related values (including visibility, plants, animals, soils, water quality, cultural resources, and visitor health) from adverse pollution impacts (EPA 2000).
Arches National Park is designated as a Class I air quality area under the Clean Air Act.  The law requires for Class I areas that ambient air quality must essentially remain unchanged and cannot sustain increases in air pollution above baseline levels.  Construction activities such as hauling materials and operating heavy equipment could result in temporary increases of vehicle exhaust, emissions, and fugitive dust in the general project area.  Any exhaust, emissions, and fugitive dust generated from construction activities would be temporary and localized, and would likely dissipate quickly throughout the immediate area.  Overall, the project could result in a negligible degradation of local air quality, and such effects would be temporary, lasting only as long as construction.  The Class I air quality designation for the park would not be affected by the proposal.  Therefore, air quality has been dismissed as an impact topic.

SOUNDSCAPE MANAGEMENT 

In accordance with its Management Policies and Director’s Order 47, Sound Preservation and Noise Management, an important component of the National Park Service’s mission is the preservation of natural soundscapes associated with national park units (NPS 2006).  Natural soundscapes exist in the absence of human-caused sound.  The natural ambient soundscape is the aggregate of all the natural sounds that occur in park units, together with the physical capacity for transmitting natural sounds.  Natural sounds occur within and beyond the range of sounds that humans can perceive and can be transmitted through air, water, or solid materials.  The frequencies, magnitudes, and durations of human-caused sound considered acceptable varies among National Park Service units as well as potentially throughout each park unit, being generally greater in developed areas and less in undeveloped areas.

The proposed action would occur in the what can be considered a developed area of Arches National Park.  Existing sounds in this area are most often generated from vehicular traffic, visitors and employees accessing the parking lot, some wildlife such as birds, and wind.  

During construction, human-caused sounds would likely increase due to construction activities, equipment, vehicular traffic, and construction crews.  Any sounds generated from construction would be temporary, lasting only as long as the construction activity is generating the sounds, and would have a negligible to minor adverse impact on visitors and employees.  Therefore, the topic of soundscape management was dismissed as an impact topic.

LIGHTSCAPE MANAGEMENT 

In accordance with its Management Policies, the National Park Service strives to preserve natural ambient lightscapes, which are natural resources and values that exist in the absence of human caused light (NPS 2006).  Arches National Park strives to limit the use of artificial outdoor lighting to that which is necessary for basic safety requirements.  The park also strives to ensure that all outdoor lighting is shielded to the maximum extent possible, to keep light on the intended subject and out of the night sky.  The visitor center and associated administration offices are the primary sources of light in the park.

The proposed action would not require any new temporary or permanent lighting; therefore, this topic has been dismissed.

SOCIOECONOMICS

The proposed action would neither change local and regional land use nor appreciably impact local businesses or other agencies.  Implementation of the proposed action could provide a negligible beneficial impact to the economy of the nearby community of Moab, due to revenues for local businesses generated from construction-related labor and materials.  Any increase in workforce and revenue, however, would be temporary and barely detectible, lasting only as long as construction.  Because the impacts to the socioeconomic environment would be negligible, this topic has been dismissed.

PRIME AND UNIQUE FARMLANDS 

The Farmland Protection Policy Act of 1981, as amended, requires federal agencies to consider adverse effects to prime and unique farmlands that would result in the conversion of these lands to non-agricultural uses.  Prime or unique farmland is classified by the U.S. Department of Agriculture's Natural Resources Conservation Service (NRCS), formerly the Soil Conservation Service, and 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 the Soil Conservation Service (1981), the project area does not contain prime or unique farmlands.  Therefore, the topic of prime and unique farmlands has been dismissed.

INDIAN TRUST RESOURCES 

Secretarial Order 3175 requires that any anticipated impacts to Indian trust resources from a proposed project or action by the Department of Interior agencies be explicitly addressed in environmental documents.  The federal Indian trust responsibility is a legally enforceable fiduciary obligation on the part of the United States to protect tribal lands, assets, resources, and treaty rights, and it represents a duty to carry out the mandates of federal law with respect to American Indian and Alaska Native tribes.

There are no Indian trust resources at Arches National Park.  The lands comprising the park are not held in trust by the Secretary of the Interior for the benefit of Indians due to their status as Indians.  Therefore, the project would have negligible effects on Indian trust resources, and this topic was dismissed as an impact topic.

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.  Because access to the trail would be available for use by all visitors and staff regardless of race or income, and the construction workforces would not be hired based on their race or income, the proposed action would not have disproportionate health or environmental effects on minorities or low‑income populations or communities.  Therefore, environmental justice has been dismissed as an impact topic in this document.

WILDERNESS CHARACTER

The Wilderness Act of 1964, was passed by Congress to set aside areas of undeveloped federal land to retain “primeval character and influence, without permanent improvements or human habitation, which is protected and managed so as to preserve its natural conditions and which (1) generally appears to have been affected primarily by the forces of nature, with the imprint of man's work substantially unnoticeable; (2) has outstanding opportunities for solitude or a primitive and unconfined type of recreation; (3) has at least five thousand acres of land or is of sufficient size as to make practicable its preservation and use in an unimpaired condition; and (4) may also contain ecological, geological, or other features of scientific, educational, scenic, or historical value. 

A recommendation that 54,450 acres within the park be designated as wilderness was submitted to Congress May 23, 1977.  The recommendation also identified 9,050 acres as potential wilderness.  A revised recommendation was made in September of 1984 with an increase to 64,947 acres (85 percent of the park).

The Delicate Arch trail parking lot, the Wolfe Ranch, and area immediately surrounding the project area is located within the park’s developed zone, and outside of the park’s recommended wilderness boundaries.  During construction, human-caused sounds would likely increase due to construction activities, equipment, vehicular traffic, and construction crews, and may be heard in recommended wilderness areas of the park.  Any sounds generated from construction would be temporary, lasting only as long as the construction activity is generating the sounds, and would have negligible impacts on wilderness character.  Therefore wilderness character has been dismissed as an impact topic in this document. 

WILD AND SCENIC RIVERS

The National Wild and Scenic Rivers system was established to protect the free-flowing condition and outstanding natural, recreational and cultural values of designated streams.  National Park Service Management Policies prohibit actions that could adversely affect the values that qualify a river for inclusion in the system.  The NPS has determined that Salt Wash from the junction with Salt Valley Wash to the park boundary (near the Colorado River junction) is eligible for the National Wild and Scenic Rivers system.  The site of the Delicate Arch trail crossing is about ¼ mile upstream from the upper end of the eligible segment.  None of the alternatives considered in this EA would alter the free-flowing character or outstanding values of the segment eligible for the National Wild and Scenic Rivers system.  Consequently, this topic was dismissed from further analysis.

PARK OPERATIONS

The alternatives under consideration would have various maintenance needs.  The temporary bridge (alternative A) was not designed to be permanent, and would likely require substantial repair or replacement within a few years.  Two alternatives, fill (alternative B) and the concrete box culverts (alternative C) would require periodic replacement of the soil placed on top of the structures, as it washes away.  The truss bridge (alternative D) would require periodic replacement of the wooden deck.  These impacts are considered minor and thus are not analyzed further in this assessment.

ALTERNATIVES

An interdisciplinary team of National Park Service staff developed a range of alternatives, directed at the objectives listed in the Purpose and Need section.  Four alternatives are analyzed in detail in the following sections.  Several additional alternatives were initially considered, but eliminated from detailed study for various reasons.  These are described later in the chapter.

Tables 1 and 2 compare the four alternatives that were analyzed in detail. Table 1 compares the extent to which each alternative meets the project objectives listed on page 2.  Table 2 summarizes the environmental impacts of each alternative.

Table 1.  Comparative summary of alternatives and extent to which each meets project objectives. 
	Alternatives
	   Visitor Experience

  Safety        Aesthetics
	Protect

Natural Resources
	Protect

Cultural Resources
	Comply with laws and policies, including accessibility
	Sustainability

	A.  No action (existing temporary bridge)
	Low
	Low
	Medium
	High
	Low
	Low

	B.  Fill
	High
	High


	Low
	High
	High
	Medium

	C.  Box Culvert
	High
	Medium -High


	Medium
	High
	High
	Medium - High

	D. Truss Bridge
	High
	Medium
	High
	Low - Medium


	High
	High


Table 2.  Summary of environmental impacts of alternatives analyzed.
Note: impacts not specifically characterized as beneficial are meant to be understood as adverse.

	Topic
	Type of impact
	Alternatives

	
	
	A. No action
	B. Fill
	C. Box culvert
	D. Bridge

	Soils & Stream processes
	Direct & indirect
	Minor, short to intermediate term.

	Minor to moderate, long term.

	Minor, long term.

	Negligible, long term.


	
	Cumulative
	Minor.
	Moderate.
	Minor to moderate.
	Negligible to minor.

	Wetlands
	Direct & indirect
	Negligible 

(Biotic: beneficial.  Hydrologic: minor adverse, short to intermediate term ).
	Minor to moderate, long term.

	Negligible to minor, long term.
	Minor beneficial.

	
	Cumulative
	Negligible to minor.
	Moderate.
	Minor.
	Negligible.

	Floodplains
	Direct & indirect
	Minor, short to intermediate term.
	Minor to moderate, long term.
	Negligible.
	Negligible.

	
	Cumulative
	Minor to moderate, short to intermediate term.
Minor, long term.
	Moderate long term.
	Negligible to minor.
	Negligible to minor.

	Historic resources
	Direct & indirect
	Negligible.
	Negligible.
	Negligible.
	Moderate adverse.
With mitigation: minor, no adverse effect.

	
	Cumulative
	Negligible.
	Negligible.
	Negligible.
	With mitigation: minor, no adverse effect.

	Archeological resources
	Direct & indirect
	Negligible.
	Negligible.
	Negligible.
	Negligible.

	
	Cumulative
	Negligible.
	Negligible.
	Negligible.
	Negligible.

	Visitor Experience & Use
	Direct & indirect
	Safety, accessibility: Minor adverse, short term; 

moderate adverse, intermediate term.

Visual: minor to moderate adverse, short term.
	Safety, accessibility: Moderate beneficial, long term.

Visual: Minor beneficial, long term.
	Safety, accessibility:   Moderate beneficial, long term.

Visual: Negligible to minor, beneficial, long term.
	Safety, accessibility: Moderate beneficial, long term.

Visual: Minor adverse, long term.

	
	Cumulative
	Negligible short term; moderate adverse, intermediate term. 
	Minor to moderate, beneficial, long term.
	Minor beneficial, long term.
	Negligible to minor adverse, long term. 


Alternatives Analyzed in Detail

ALTERNATIVE A  (NO ACTION)

Under this alternative, the trail would continue to cross the new breach on the existing temporary bridge, which the park built as an interim measure to maintain access to the trail while planning proceeds for a long-term solution.  This is a wooden bridge set approximately three feet above the level of the stream channel, below the level of the adjacent permanent bridge and the trail on the other side of the breach.  Wooden stairways climb from each end of the bridge to the existing bridge and trail.  This bridge is not designed to be permanent, and would likely be damaged or removed when flooding occurs.

ALTERNATIVE B.  FILL  
Under this alternative, large boulders (desk size or larger) would be placed in the new gap.  The voids between the rocks would be filled with concrete.  Concrete would be placed so as not to be visible on the surface.  One to two feet of soil would be placed on top and sides of the boulders and concrete to support establishment of plants.  The gap would be filled back up to the level of the existing trail and bridge.  A barrier-free gravel path would be placed on top of the rock fill.  

Rock used for this alternative would be imported from an interagency stockpile located approximately 10 miles from the Wolfe Ranch site.  This rock came from the reconstruction of highway 191 in Moab Canyon bordering Arches National Park.  Soil for the fill would be alluvium from a park stockpile, which originally came from Salt Valley Wash approximately one mile from the project site.
Prior to the placement of rocks and concrete, the existing wood bridge would be dismantled and removed by hand labor, assisted by an all-terrain bobcat tractor with a boom.  Lifting straps would be used to lift larger timbers and bundles of smaller lumber.  The bobcat would be used strictly from the bank, and would not enter the streambed.  Most of the lumber from the temporary bridge would be salvaged.
This alternative would not require any trail to be permanently rerouted.  During construction the trail to Delicate Arch would be temporarily rerouted  to cross Salt Wash on the Delicate Arch viewpoint road shoulder.  The reroute would be approximately 600 feet long.  It would start at the southern end of the parking area.  Hikers would be rerouted for the first 300 feet along the three-foot-wide paved shoulder of the Delicate Arch viewpoint road.  Concrete jersey barriers would be used to separate vehicle traffic from hikers.  The last 300 feet of trail reroute is along an old access route (previously disturbed) that was used for installation of the exisiting bridge.  This portion of the reroute would be lined with orange construction candles with a yellow plastic rope looped from candle to candle to create an unmistakable corridor. 
No riprap or channel armoring would be required upstream or downstream of the gap since the channel would be re-established to its pre-flood location. 
Approximately half of the Wolfe Ranch parking lot would be used for a staging area and would be closed to visitors during construction.  The existing trail would be used as the access route for trucks and equipment.  Trucks would back down the trail to transport cement and rocks to the site. A large track hoe would be used to place rocks at the site.  No access for equipment or materials would be necessary through the wash. The existing trail is gravel-surfaced and varies in width from six to eight feet.  The trail section from the parking lot to Wolfe Ranch would be temporarily closed to the public during construction, and the interpretive wayside exhibit on the ranch would be moved closer to the parking so that visitors could see it during construction.
Actual on-site work would take approximately 4 weeks.
ALTERNATIVE C.  BOX CULVERT
Under this alternative, a cast in place reinforced concrete double box culvert would be constructed in the newly breached area.  The box culvert would be approximately 40 feet wide, 60 feet long and 6 to 8 feet high above the existing stream level, with wing walls on the outlet side.  This would allow water to flow through the culvert, with a barrier-free trail crossing over the top of the culvert.  The area would need to be dewatered using a coffer dam and pumps or approximately one to two feet of fill material installed to allow for a dry stable base to cast the bottom of the box culvert on.  An articulating boom concrete pumper truck or a regular hose pumper truck would be used to cast the concrete for the culvert. Where possible concrete would be cast using the chutes on the concrete truck.  

One to two feet of native fill material could be placed on top of the box culvert to support establishment of plants, or the concrete deck could serve as an exposed concrete walk for that portion of the trail.  Soil needed for fill would be alluvium from a park stockpile, which originally came from Salt Valley Wash approximately one mile from the project site.
Prior to construction of the culvert, the existing wood bridge would be dismantled and removed by hand labor, assisted by an all-terrain bobcat tractor with a boom.  Lifting straps would be used to lift larger timbers and bundles of smaller lumber.  The bobcat would be used strictly from the bank, and would not enter the streambed.  Most of the lumber from the temporary bridge would be salvaged.
This alternative would not require any trail to be permanently rerouted.  During construction the trail to Delicate Arch would be temporarily rerouted  to to cross Salt Wash on the Delicate Arch viewpoint road shoulder.  The reroute would be approximately 600 feet long.  It would start at the southern end of the parking area.  Hikers would be rerouted for the first 300 feet along the three-foot-wide paved shoulder of the Delicate Arch viewpoint road.  Concrete jersey barriers would be used to separate vehicle traffic from hikers.  The last 300 feet of trail reroute is along an old access route (previously disturbed) that was used for installation of the exisiting bridge.  This portion of the reroute would be lined with orange construction candles with a yellow plastic rope looped from candle to candle to create an unmistakable corridor. 
No rip rap or channel armoring would be required along the stream.
Approximately half of the Wolfe Ranch parking lot would be used for a staging area and would be closed to visitors during construction.  The existing trail would be used as the access route for trucks and equipment.  Trucks would back down the trail to transport cement and materials to the site.  A large crane  would be used to place materials at the site.  No access for equipment or materials would be necessary through the wash. The existing trail is gravel-surfaced and varies in width from six to eight feet.  The trail section from the parking lot to Wolfe Ranch would be temporarily closed to the public during construction, and the interpretive wayside exhibit on the ranch would be moved closer to the parking so that visitors could see it during construction.
Actual on site work would take approximately 12 weeks. 

ALTERNATIVE D (PREFERRED).  TRUSS BRIDGE
Under this alternative, a new prefabricated, weathering steel, clear-span truss bridge, approximately 50 feet long and six feet wide, would be installed across the new gap to provide a barrier-free crossing.  This bridge would be similar to the existing bridge, with matching materials, design and style.  Concrete footings would be cast on bedrock at each side of the gap to support the bridge. An articulating boom concrete pumper truck or a regular hose pumper truck would be used to cast the concrete.  Where possible concrete would be cast using the chutes on the concrete truck.  The concrete would be colored and the wall veneered with sandstone or a form liner used to replicate stone, to blend in with surrounding rock. 
Prior to installation of the new bridge, the existing wood bridge would be dismantled and removed by hand labor, assisted by an all-terrain bobcat tractor with a boom.  Lifting straps would be used to lift larger timbers and bundles of smaller lumber.  The bobcat would be used strictly from the bank, and would not enter the streambed.  Most of the lumber from the temporary bridge would be salvaged.
This alternative may require approximately 50 to 100 feet of trail to be permanently rerouted onto a previously undisturbed area next to the existing trail, depending on the alignment of the bridge.  During construction the trail to Delicate Arch would be temporarily rerouted to cross Salt Wash on the Delicate Arch viewpoint road shoulder.  The temporary reroute would be approximately 600 feet long.  It would start at the southern end of the parking area.  Hikers would be rerouted for the first 300 feet along the three-foot-wide paved shoulder of the Delicate Arch viewpoint road.  Concrete jersey barriers would be used to separate vehicle traffic from hikers.  The last 300 feet of trail reroute is along an old access route (previously disturbed) that was used for installation of the exisiting bridge.  This portion of the reroute would be lined with orange construction candles with a yellow plastic rope looped from candle to candle to create an unmistakable corridor. 
No rip rap or channel armoring would be required along the stream.  No imported fill would be needed.
Approximately half of the Wolfe Ranch parking lot would be used for a staging area and would be closed to visitors during construction.  The existing path would be used as the access route for trucks and equipment.  Trucks would back down the path to transport cement and materials to the site.  A large crane  would be used to place materials and the bridge at the site.  No access for equipment or materials would be necessary through the wash.  The existing trail is gravel-surfaced and varies in width from six to eight feet.  The trail section from the parking lot to Wolfe Ranch would be temporarily closed to the public during construction, and the interpretive wayside exhibit on the ranch would be moved closer to the parking so that visitors could see it during construction.
Actual on site work would take approximately 10 weeks.

MITIGATION

The following mitigation measures would be used to minimize the extent and/or severity of adverse effects, and would be implemented during construction of any of the action alternatives.   
· To minimize the amount of ground disturbance, staging and stockpiling areas would be located on previously disturbed sites, away from visitor use areas to the extent possible.  Construction equipment would access the site via previously disturbed routes (the existing roads, parking lot, and trail from the parking lot to the site). All staging and stockpiling areas and access routes would be returned to pre-construction conditions following construction.
· Construction zones would be marked with construction fencing or similar material prior to any construction activity.  The fencing would define the construction zone and confine activity to the minimum area required for construction.  All protection measures would be clearly stated in the construction specifications and workers would be instructed to avoid conducting activities beyond the construction zone as defined by the fencing.
· Revegetation and recontouring of disturbed areas would take place following construction, and would be designed to minimize the visual intrusion of the structure.  Revegetation efforts would strive to reconstruct the natural spacing, abundance, and diversity of native plant species using native species.  All disturbed areas would be restored as nearly as possible to pre-construction conditions shortly after construction activities are completed.  Weed control methods would be implemented to minimize the introduction of noxious weeds.  Disturbance to existing native vegetation at the site would be avoided to the extent possible.

· Because disturbed soils are susceptible to erosion until revegetation takes place, standard erosion control measures such as silt fences and/or sand bags would be used to minimize any potential soil erosion.  

· Fugitive dust generated by construction would be controlled by spraying water on the construction site, if necessary.

· To reduce noise and emissions, construction equipment would not be permitted to idle for long periods of time.  

· To minimize possible petrochemical leaks from construction equipment, the contractor would regularly monitor and check construction equipment to identify and repair any leaks.

· Construction workers and supervisors would be informed about special status species.  Contract provisions would require the cessation of construction activities if a species were discovered in the project area, until park staff re-evaluates the project. This would allow modification of the contract for any protection measures determined necessary to protect the discovery.

· Should construction unearth previously undiscovered cultural resources, work would be stopped in the area of any discovery and the park would consult with the State Historic Preservation Officer and the Advisory Council on Historic Preservation, as necessary, according to §36 CFR 800.13, Post Review Discoveries.  In the unlikely event that human remains are discovered during construction, provisions outlined in the Native American Graves Protection and Repatriation Act (1990) would be followed.

· The National Park Service would ensure that all contractors and subcontractors are informed of the penalties for illegally collecting artifacts or intentionally damaging archeological sites, historic properties, or paleontological materials.  Contractors and subcontractors would also be instructed on procedures to follow in case previously unknown paleontological or archeological resources are uncovered during construction. 

· To minimize the potential for impacts to park visitors, construction would be scheduled to occur during low visitor use periods (late fall or winter).
· To mitigate the impact of the Wolfe Ranch being closed to visitors during construction, the interpretive wayside exhibit on the ranch would be moved closer to the parking lot, where it could be viewed by visitors during this period.

· Construction workers and supervisors would be informed about the special sensitivity of the park’s values, regulations, and appropriate housekeeping.
· In accordance with the National Park Service Management Policies, the NPS would strive to construct facilities with sustainable designs and systems to minimize potential environmental impacts. Development would not compete with or dominate the park’s features, or interfere with natural processes, such as the hydrologic activity associated with the creek and floodplain.  To the extent possible, the design and management of facilities would emphasize environmental sensitivity in construction, use of nontoxic materials, resource conservation, recycling, and integration of visitors with natural and cultural settings.  
· To mitigate flood hazards, the NPS would use flood warnings, evacuations, and closures as necessary.  
· The selected alternative would be submitted to the Army Corps of Engineers and/or Utah Division of Water Rights for review in accordance with section 404 of the Clean Water Act.  If necessary, the park would request authorization under a Corps of Engineers Nationwide or Individual permit, or a state stream alteration permit.  Additional mitigation may be required in order for the project to proceed.  Additional conditions that would apply if the selected alternative requires authorization under a Corps or state permit include the following.

· Soil Erosion and Sediment Controls.  Appropriate soil erosion and sediment controls must be used and maintained in effective operating condition during construction, and all exposed soil and other fills, as well as any work below the ordinary high water mark or high tide line, must be permanently stabilized at the earliest practicable date.  Permittees are encouraged to perform work within waters of the United States during periods of low-flow or no-flow.
· Aquatic Life Movements.  No activity may substantially disrupt the necessary life-cycle movements of those species of aquatic life indigenous to the waterbody, including those species that normally migrate through the area, unless the activity's primary purpose is to impound water.  Culverts placed in streams must be installed to maintain low flow conditions.
· Equipment. Heavy equipment working in wetlands must be placed on mats, or other measures must be taken to minimize soil disturbance.
· Turbidity.  Whenever an applicant causes the water turbidity in an adjacent surface water to increase 10 NTUs or more, the applicant shall notify the Utah Division of Water Quality.
· Management of Water Flows.  To the maximum extent practicable, the activity must be designed to maintain preconstruction downstream flow conditions (e.g., location, capacity, and flow rates).  Furthermore, the activity must not permanently restrict or impede the passage of normal or expected high flows (unless the primary purpose of the fill is to impound waters) and the structure or discharge of dredged or fill material must withstand expected high flows. The activity must, to the maximum extent practicable, provide for retaining excess flows from the site, provide for maintaining surface flow rates from the site similar to preconstruction conditions, and provide for not increasing water flows from the project site, relocating water, or redirecting water flow beyond preconstruction conditions. Stream channelizing will be reduced to the minimal amount necessary, and the activity must, to the maximum extent practicable, reduce adverse effects such as flooding or erosion downstream and upstream of the project site, unless the activity is part of a larger system designed to manage water flows. In most cases, it will not be a requirement to conduct detailed studies and monitoring of water flow.
· Adverse Effects From Impoundments. If the activity creates an impoundment of water, adverse effects to the aquatic system due to the acceleration of the passage of water, and/or the restricting of its flow, shall be minimized to the maximum extent practicable. This includes structures and work in navigable waters of the US, or discharges of dredged or fill material.

· The use of stream bed materials for purposes such as changing stream flow characteristics, bank protection and channel relocation will not be authorized under this general permit until the Corps completes additional coordination with other interested agencies and determines that adverse impacts associated with the proposal will be minimal. The use of streambed material as bedding for riprap is not prohibited, provided the material is lifted from the streambed and directly deposited against the eroding bank. The use of heavy equipment to push streambed material into place is not permissible.

· Fill material used on projects authorized under this general permit must be clean and free of contaminants in other than trace amounts. Fill material used may not leach organic chemicals (e.g., discarded asphalt) or nutrients (e.g., phosphate rock) into the receiving water.
· The use of unsuitable fill material such as vehicle bodies, farm machinery, appliances and other metal objects, asphalt, biodegradable construction debris and tires is prohibited.

· Fresh cement or concrete shall not be allowed to enter a water unless it is placed in sealed forms.
· Activities, including structures and work in navigable waters or discharges of dredged or fill material, in breeding areas for migratory waterfowl must be avoided to the maximum extent practicable and timed so as to limit adverse project impacts to waterfowl.

· All temporary fills must be removed in their entirety and the affected areas returned to their preexisting elevations.

Alternatives Considered but Eliminated from Further Study

METAL CULVERT(S)  
Under this alternative one or two large (5 foot diameter, round) corrugated steel culverts would be set in the new breach, rock and concrete would be placed over the culvert(s) to fill the breach back up to the grade of the existing bridge and trail, and a gravel path would be installed on top, as in alternative C.  This alternative would have some similarities in function to alternative C (concrete box culvert), but would have have lower capacity to carry flood flows, so it was not analyzed in detail.

PERMANENTLY REROUTE TRAIL ON ROAD SHOULDER
Under this alternative, the existing permanent and temporary bridges over Salt Wash would be removed, and the trail would be permanently rerouted to cross Salt Wash on the shoulder of the Delicate Arch viewpoint road.  This alternative could present safety hazards, particularly during high-use periods when hikers might step into the roadway to pass other hikers and be at risk from passing vehicles.  Thus it was eliminated from further study. 
NEW SUSPENSION BRIDGE
Under this alternative the existing permanent and temporary bridges would be removed, and a new  suspension bridge would be built to span both the old and new stream channels.  Because of the height of the towers that would be required for this extended span, the new bridge would be more visible and more of an intrusion into the Wolfe Ranch historic district than the other alternatives.  Consequently this alternative was dismissed from further consideration.

NEW TRAIL SECTION FROM DELICATE ARCH VIEWPOINT

Under this alternative a new trail section would be established, beginning at the Delicate Arch viewpoint and connecting back to the existing trail.  The existing permanent and temporary bridges would be removed.  This would require creation of up to a quarter-mile of new trail.  Access to the Ute rock art panel near Wolfe Ranch, currently possible via the Salt Wash bridge, would now be from the new trailhead, then west along the existing trail, and would be lengthened.  Hikers would still be tempted to cross Salt Wash at the current crossing location to reach the Ute panel and/or Delicate Arch.  Because this alternative would not be an improvement in the current trail situation, and would disturb additional ground surface, it was eliminated from further study. 

Environmentally Preferred Alternative 

The Council on Environmental Quality (CEQ), in guidance on implementation of the National Environmental Policy Act (NEPA) regulations, defines the environmentally preferred alternative as: 

the alternative that will promote the national environmental policy as expressed in NEPA’s Section 101.  Ordinarily, this means the alternative 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 (46 Federal Register 55:18026-18038, March 23,1981).

Section 101 of NEPA has three subsections.  Section 101(a) recognizes the importance of environmental quality to the overall welfare of man, and declares a continuing policy to promote conditions under which man and nature can exist in productive harmony.  Section 101(b) establishes a continuing responsibility for the federal government to improve and coordinate federal plans, functions, programs, and resources to the end that the Nation may:

1. fulfill the responsibilities of each generation as trustee of the environment for succeeding generations;
2. assure for all generations safe, healthful, productive, and esthetically and culturally pleasing surroundings;
3. attain the widest range of beneficial uses of the environment without degradation, risk of health or safety, or other undesirable and unintended consequences;
4. 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;
5. achieve a balance between population and resource use that will permit high standards of living and a wide sharing of life’s amenities; and
6. enhance the quality of renewable resources and approach the maximum attainable recycling of depletable resources.   

Section 101 (c) recognizes that each person should enjoy a healthful environment and has a responsibility to contribute to the preservation and enhancement of the environment.

According to NPS policy (Director’s Order 12, 2001), the environmentally preferred alternative is the alternative that will promote the national environmental policy expressed in NEPA Section 101(b), which includes alternatives that accomplish the goals from this section (listed above).

CEQ regulations (40 CFR 1502.2(d)) require that NEPA documents include a section stating how each alternative analyzed in detail would or would not achieve the requirements of NEPA sections 101 and 102(1), and other environmental laws and policies.  In the park service, this requirement is met by 1) disclosing how each alternative, one of which is identified as the environmentally preferred, meets the goals of section 101(b) of NEPA (above); and 2) any inconsistencies between the alternatives analyzed in detail and other environmental laws and policies. 

In general, the alternatives considered affect a small portion of the park and have limited environmental impact.  They all provide an important link in access to one of the park’s most popular destinations, Delicate Arch.  Alternative D, the bridge, would have the least adverse impact on stream-related resources and processes, including soils and stream processes, wetlands, and floodplains.  The bridge would be more visible from the structures at the Wolfe Ranch National Historic District than the other alternatives, but would augment the existing visual intrusion of the existing bridge rather than introducing an entirely new foreign element.  Depending on the exact location of the west abutment of the new bridge, some realignment of the existing trail may be necessary, moving the trail closer to the historic structures and possibly impacting traces of the 1897 cabin if any remain.  However, the park would implement measures to mitigate possible adverse impacts to historic properties.  Alternatives B and C would have less impact on historic resources, but greater impact on soils and stream processes, wetlands, and floodplains.  Alternative A, the existing temporary bridge, was not designed to withstand large floods, and presents safety and operational issues from a moderate to large flood.  Alternative D best meets goals 1 through 6 above and is thus considered the environmentally preferred alternative.

ENVIRONMENTAL CONSEQUENCES

This chapter discusses the environmental consequences of implementing the alternatives described in Chapter 2.  The analysis describes the impacts to resources identified as impact topics in chapter 1 and provides the analytical basis for the comparison of the alternatives.  The following types of effects, or impacts, are analyzed, as defined by the Council on Environmental Quality (CEQ) regulations (40 CFR 1508.7-1508.8) implementing the National Environmental Policy Act (NEPA; 42 USC 4322 et seq.): 

· Direct Effects: Effects caused by the action and occurring at the same time and place.

· Indirect Effects:  Effects caused by the action but occurring later in time or further removed in distance.

· Cumulative Effects:  The impact on the environment that results from the incremental impact of the action when added to other past, present, and reasonably foreseeable future actions regardless of what agency (federal or non-federal) or person undertakes such actions.  The CEQ regulations (40 CFR 1500-1508) implementing NEPA require assessment of cumulative impacts in the decision-making process for federal projects.  Cumulative impacts were determined by combining the incremental impacts of each of the four alternatives with other past, present and reasonably foreseeable future actions.  
Direct, indirect, and cumulative effects analyses include discussions on adverse and beneficial effects, and short and long-term effects, on resources.  If impacts or effects are not specifically characterized as “beneficial” or “positive,”  they are meant to be understood as “adverse” or “negative.”   
Following the discussion of the impacts of each alternative on each impact topic, a brief  “conclusions” section summarizes major findings, including whether or not an impairment of resources or values, as defined in the NPS Management Policies, is likely to occur.
IMPAIRMENT

The National Park Service’s Management Policies require analysis of potential effects to determine whether or not actions would impair park resources (NPS 2006):  
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… National Park Service managers must always seek ways to avoid, or to minimize to the greatest degree practicable, adversely impacting park resources and values.  However, the laws do give the National Park Service 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.  

While Congress has given the National Park Service the management discretion to allow certain impacts within parks, that discretion is limited by the statutory requirement… that the Park Service must leave park resources and values unimpaired, unless a particular law directly and specifically provides otherwise…  The impairment prohibited by the Organic Act and the General Authorities Act is an impact that, in the professional judgment of the responsible National Park Service manager, would harm the integrity of park resources or values…  An impact to any park resource or value may constitute an impairment.  An impact would be more likely to constitute an impairment to the extent that it affects a resource or value whose conservation is:

· Necessary to fulfill specific purposes identified in the establishing 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 National Park Service planning documents.

Impairment may occur from visitor activities, NPS activities in the course of managing a park, or activities undertaken by concessioners, contractors, and others operating in the park.  

CUMULATIVE IMPACTS

In this environmental assessment, cumulative impacts include those of past, present and reasonably foreseeable future actions and activities in the Wolfe Ranch area and within the Salt Wash watershed,  combined with the impacts from each individual alternative (“project-specific impacts”).  These include both adverse and beneficial effects.  The following actions and activities were identified for the cumulative effects analyses, which will be covered separately in the section for each impact topic.
Livestock grazed the Salt Wash basin, now within Arches National Park, from the late 1800s until 1968,  and likely affected vegetation and stream geomorphology.  The impacts from grazing in the area have diminished since it ceased, but some effects probably persist.  What is now known as the Wolfe Ranch was homesteaded in the late 1800s, and was inhabited and farmed by a series of residents until about the 1940s. These residents built at least two different cabins, a root cellar, a corral, a dam across Salt Wash, and diverted water from the creek to irrigate farm fields.  The Yellow Cat area, in the Salt Wash watershed six to twelve miles upstream from the Wolfe Ranch, was extensively explored and mined for uranium in the 1950s and 1960s.
Since about the 1950s non-native tamarisk (Tamarix sp.) has invaded riparian areas throughout the region, including Salt Wash.  Non-native cheatgrass (Bromus tectorum) has also invaded throughout the region.  Past grazing may have played a role in these invasions.  Since the 1950s vegetation cover has increased in the Wolfe Ranch area and along Salt Wash, both tamarisk and native species.  Exotic aquatic species that have established in Salt Wash include plains killifish, redside shiner, fathead minnow, green sunfish and bullfrogs. The presence, sometimes dominant, of exotic species currently perpetuates the altered status of the riparian ecosystem along Salt Wash.  State and local weed control organizations have introduced an exotic tamarisk-eating beetle at several locations outside the park along the Colorado River, which Salt Wash feeds, and it is possible that these beetles may eventually move upstream along Salt Wash and impact tamarisk there.  

The National Park Service has managed the Wolfe Ranch/Delicate Arch area as a national monument, then a national park, since the area was added to Arches National Monument in 1948. The NPS has built or improved various facilities in the area for recreation use, including a paved road and two parking lots, restrooms, the Delicate Arch trail with a Salt Wash footbridge, a low water road crossing of Salt Wash, and several signs and interpretive exhibits.  Delicate Arch is a popular park destination, and hundreds of visitors per day hike the trail past Wolfe Ranch during the busy season.  The Wolfe Ranch National Historic District was added to the National Register of Historic Places in 1975.  The NPS has taken various actions to stabilize the ranch structures.  The NPS has also begun to control tamarisk along Salt Wash, and will likely continue this activity into the future. 

IMPACTS TO CULTURAL RESOURCES AND SECTION 106 OF THE NATIONAL HISTORIC PRESERVATION ACT 

In this Environmental Assessment (EA)/Assessment of Effect (AOE), impacts to historic properties are described in terms of type, context, duration, and intensity, as described above, which is consistent with the regulations of the Council on Environmental Quality (CEQ) that implement the National Environmental Policy Act (NEPA). This EA/AOE is intended, however, to comply with the requirements of both NEPA and §106 of the National Historic Preservation Act (NHPA).  To achieve this, a §106 summary is included under the Preferred Alternative for each of the cultural resource topics analyzed in detail (Historic Resources, Archeological Resources).  The topics of cultural landscapes, ethnographic resources, and museum collections were dismissed from further consideration because none were identified in the project area.  The §106 Summary is intended to meet the requirements of §106 and is an assessment of the effect of the undertaking (implementation of the alternative) on cultural resources, based upon the criterion of effect and criteria of adverse effect found in the Advisory Council’s regulations.  A letter dated December 4, 2006 was sent to the State Historic Preservation Office initiating consultation for this process.

Under the Advisory Council’s regulations, a determination of either adverse effect or no adverse effect must be made for affected historic properties that are eligible for or listed on the National Register of Historic Places.  An adverse effect occurs whenever an impact alters, directly or indirectly, any characteristic of a cultural resource that qualify it for inclusion in the National Register (e.g. diminishing the integrity of the resource’s location, design, setting, materials, workmanship, feeling, or association).  Adverse effects also include reasonably foreseeable effects caused by the Preferred 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 characteristics of the cultural resource that qualify it for inclusion in the National Register of Historic Places.

In accordance with the Advisory Council on Historic Preservation’s regulations implementing §106 of the NHPA (36 CFR Part 800, Protection of Historic Properties), impacts to historic properties for this project were identified and evaluated by (1) determining the area of potential effects; (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 either 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 National Park Service’s Conservation Planning, Environmental Impact Analysis and Decision-Making (Director’s Order #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 a potential impact (e.g. reducing the intensity of an impact from major to moderate or minor).  Any resultant reduction in intensity of impact due to mitigation, however, is an estimate of the effectiveness of mitigation under NEPA only.  It does not suggest that the level of effect as defined by §106 is similarly reduced.  Although adverse effects under §106 may be mitigated, the effect remains adverse.

In order for a historic property to be listed in the National Register of Historic Places, it must meet one or more of the following criteria of significance: A) associated with events that have made a significant contribution to the broad patterns of our history; B) associated with the lives of persons significant in our past; C) embody the distinctive characteristics of a type, period, or method of construction, or represent the work of a master, or possess high artistic value, or represent a significant and distinguishable entity whose components may lack individual distinction; D) have yielded, or may be likely to yield, information important in prehistory or history.  In addition, the historic property must possess integrity of location, design, setting, materials, workmanship, feeling, association (National Register Bulletin, How to Apply the National Register Criteria for Evaluation). 

Soils and Stream Processes

IMPACT DEFINITIONS
The methodology used for assessing impacts is based on how the alternatives will affect soils and natural stream processes, including erosion/deposition and channel migration.  The following definitions apply to impact descriptions for soils and stream processes.

Duration

· Short-term: effect of each impact lasting up to several months

· Intermediate: lasting from several months to a few years

· Long term: lasting from several years to permanently

Intensity

· Negligible: impact to soils and stream processes is zero or at the lowest levels of detection 

· Minor: impact to soils and stream processes is slight, but detectable

· Moderate: impact to soils and stream processes is readily apparent

· Major: impact to soils and stream processes is severely adverse or exceptionally beneficial

ALTERNATIVE A  (NO ACTION)

Direct and Indirect Impacts

This alternative would have minimal effects on soils and stream processes in the short term.  If flood heights reach the temporary bridge, and/or if flood-carried debris becomes entangled in the bridge, these obstructions may redirect stream flow, resulting in alterations of stream channel migration, erosion or deposition.  Since the bridge is not designed to withstand flooding, flows of sufficient size would likely remove the bridge and carry it downstream, where it may lodge against other immovable features, alter stream flow, and result in channel changes.  Because these effects apply to a small portion of the stream channels in Salt Wash and other park drainages, this is considered a minor impact.  It would be expected to occur in the short to intermediate term, and to cease when the bridge is removed.  

Cumulative Impacts

The Salt Wash watershed has had some impacts from past practices in the Wolfe Ranch area and the Yellow Cat area upstream, but currently has limited development.  Cumulative impacts to Salt Wash geomorphology include actions and activities associated with farming and settlement of the Wolfe Ranch (primarily construction of a dam across the creek, no longer in place, and diversion of streamflow for irrigation), NPS management and development in the area, uranium exploration and mining upstream (inactive since the 1960s, but with the possibility of revival), and invasion of tamarisk.  It is not known how the geomorphology of Salt Wash compares with the pre-settlement state.  In recent years (the 1990s), the NPS installed a new footbridge for the Delicate Arch trail adjacent to the site of the breach, and built a new road crossing of Salt Wash for the Delicate Arch viewpoint road, just downstream from the footbridge.  The NPS recently re-excavated sediment for 60 to 100 feet downstream from the road crossing to increase streamflow capacity through the culverts.  The culverts altered geomorphic processes by controlling channel migration upstream from the crossing and causing deposition.  Channel migration still occurs downstream from the crossing, as demonstrated by a new shortcut channel that developed in the same flood that created the breach at the footbridge.  Combined with the project-specific impact of alternative A, the cumulative impacts to soils and stream processes are considered minor and long term.

Conclusion

Project-specific impacts of alternative A would be minor, and short to intermediate term.  Cumulative impacts would be minor.  This alternative would not cause impairment of park resources or values.

ALTERNATIVE B  

Direct and Indirect Impacts

This alternative would use a structural approach to contain the Salt Wash stream channel.   The primary channel would be confined to its current location under the existing truss footbridge, and would carry normal stream flows.  Flood events may occasionally reach levels where water flows over the filled breach.  Because the rock and concrete fill would be anchored to bedrock beneath and beside it, this new “dam,” at least the rock and concrete parts, would be expected to withstand erosion from normal flows or overtopping.  Parts of the streambanks in the vicinity of the breach are alluvium.  These alluvial banks may be subject to erosion, modified by the presence of the dam, during flood events or if the dam is ever overtopped by flooding.   Trucks and equipment would access the site via the existing, well-compacted trail, so impacts to soils from equipment access would be minimal.  Soil for this alternative would come from already-stockpiled soil,originally from nearby Salt Valley Wash, so additional excavation of soil at the site would be minor.  The alteration of stream migration and other fluvial processes under this alternative would be considered a minor to moderate, long-term impact on soils and stream processes.  

Cumulative Impacts

Past, present and reasonably foreseeable future effects to Salt Wash soils and stream processes, outside the project-specific effects of alternative B, would be as described under alternative A. Combined with the project-specific impact of alternative B, the cumulative impacts to soils and stream processes are considered moderate and long term.

Conclusion
Project-specific impacts of alternative B would be minor to moderate and long term.  Cumulative impacts would be moderate.  This alternative would not cause impairment of park resources or values.

ALTERNATIVE C  

Direct and Indirect Impacts

This alternative would maintain passage for the stream through the new breach, using a concrete box culvert, and through the current primary channel under the truss footbridge.  Alluvial processes would be modified somewhat, but to a lesser degree than by alternative B.  Sediment would be expected to deposit on the bottom of the culvert, but it would be sufficiently high (six to eight feet) to avoid complete plugging by sediment. The culvert would be poured on site and would be built directly into the bedrock sides and bottom of the breach.  Construction would involve some excavation of the stream bottom and dewatering of the base of the culvert using a cofferdam, pumps, and/or fill material, but this impact would be temporary.  Trucks and equipment would access the site via the existing, well-compacted trail, so impacts to soils from equipment access would be minimal.  Soil for this alternative would come from already-stockpiled soil,originally from Salt Valley Wash, so additional excavation of soil at the site would be minor.  Parts of the streambanks near the the culvert site are alluvium.  The presence of the culvert may alter erosion, deposition and channel migration compared to what would occur with the breach left open.  The effect on soils and stream processes under this alternative would be considered a minor, long term impact. 
Cumulative Impacts

Past, present and reasonably foreseeable future effects to Salt Wash soils and stream processes, outside  the project-specific effects of alternative C, would be as described under alternative A. Combined with the project-specific impacts of alternative B, the cumulative impacts to soils and stream processes are considered minor to moderate and long term.

Conclusion
Project-specific impacts of alternative C would be minor and long term.  Cumulative impacts would be minor to moderate.  This alternative would not cause impairment of park resources or values.

ALTERNATIVE D (PREFERRED) 

Direct and Indirect Impacts

Under this alternative, a new footbridge would completely span the new stream channel and breach.  Natural stream processes of flooding, channel adjustments, erosion and deposition would be able to continue at the site.  The new bridge would be set high enough (above the 100 year flood elevation) that it would not interfere with, and would not be affected by, stream processes, except at flows above 100 year floods.  Trucks and equipment would access the site via the existing, well-compacted trail, so impacts to soils from equipment access would be minimal.  The effect on soils and stream processes under this alternative would be considered a negligible long term impact.  

Cumulative Impacts

Past, present and reasonably foreseeable future effects to Salt Wash soils and stream processes, outside the project-specific effects of alternative D, would be as described under alternative A. Combined with the project-specific impact of alternative B, the cumulative impacts to soils and stream processes are considered negligible to minor and long term.

Conclusion
Project-specific impacts of alternative D would be negligible and long term.  Cumulative impacts would be minor.  This alternative would not cause impairment of park resources or values.

Wetlands

IMPACT DEFINITIONS
The following definitions apply to impact descriptions for the wetlands category.

Duration

· Short-term:  effect of each impact lasting up to several months

· Intermediate: lasting from several months to a few years

· Long term: lasting from several years to permanently

Intensity

· Negligible: impact to function, value or acreage of park wetlands is zero or at the lowest levels of detection 

· Minor: impact to function, value or acreage of park wetlands is slight, but detectable

· Moderate: impact to function, value or acreage of park wetlands is readily apparent

· Major: impact to function, value or acreage of park wetlands is severely adverse or exceptionally beneficial

ALTERNATIVE A  (NO ACTION)

Direct and Indirect Impacts

The temporary bridge is set about 3 feet above the new stream channel and spans the new wetlands.  The bridge was built without fill below the ordinary high water mark, so does not directly impact wetlands.   The channel would continue to be inundated or saturated with surface or ground water during some portion of the growing season, which would support the growth of wetland vegetation, though this growth would be reduced in the portions of the channel shaded by the bridge.  Growth of native wetland vegetation would be considered a beneficial impact to biotic functions.  While small floods may be able to flow under this bridge without effect, floods larger than a two to five year recurrence would likely reach the level of the bridge.  The bridge would create a temporary barrier for such floods, possibly aggravated by floating debris catching in the bridge, and could trigger further erosion and redirection of channels.  Floods of sufficient magnitude or duration would likely remove the bridge. This impact on hydrologic functions would be considered minor in the short to intermediate term, ceasing when the bridge is removed.  The long-term result at this point would likely be action to replace the trail crossing again, likely by alternatives similar to those considered in this document.

Cumulative Impacts

The Salt Wash watershed has had some impacts from past practices in the Wolfe Ranch area and the Yellow Cat area upstream, but currently has limited development.  Cumulative impacts to Salt Wash wetlands include actions and activities associated with farming and settlement of the Wolfe Ranch (including construction of a dam across the creek, no longer in place, and diversion of streamflow for irrigation), NPS management and development in the area, uranium exploration and mining upstream (inactive since the 1960s, but with the possibility of revival), and invasion of tamarisk.  It is not known how the extent and condition of Salt Wash wetlands compare with the pre-settlement state.  In recent years (the 1990s), the NPS installed a new footbridge for the Delicate Arch trail adjacent to the site of the breach, and built a new road crossing of Salt Wash for the Delicate Arch viewpoint road, just downstream from the footbridge.  Records indicate that the road crossing impacted 0.07 acre of wetlands along the creek, and created 0.09 acre of new wetlands as mitigation. The NPS recently re-excavated sediment for 60 to 100 feet downstream from the road crossing to increase streamflow capacity through the culverts.  Combined with the project-specific impact of alternative A, the cumulative impacts to wetlands are considered negligible to minor and long term.

Conclusion
Alternative A would have negligible project-specific impacts.  Cumulative impacts would be negligible to minor.  This alternative would not cause impairment of park resources or values.

ALTERNATIVE B
Direct and Indirect Impacts
Filling the newly-created breach and secondary stream channel under alternative B would eliminate approximately 0.06 acre of wetlands.  Since the main stream channel would not be affected, this alternative would not reduce streamflow to preexisting wetland areas downstream from the secondary channel.  Elimination of the 0.06 acre of new wetlands would be a minor reduction of current biotic values, but would also prevent the enhancement of biotic values that would result from expansion of hydrophytic plants into the site if the new channel remained. Blocking the secondary overflow channel would affect hydrologic functions, by reducing flood conveyance at the trail crossing.  Overall wetland impacts from this alternative would be considered minor to moderate and long-term.

Cumulative Impacts

Past, present and reasonably foreseeable future effects to Salt Wash wetlands, outside the project-specific effects of alternative B, would be as described under alternative A. Combined with the project-specific impact of alternative B, the cumulative impacts to wetlands are considered moderate and long term.

Conclusion
Project-specific impacts of alternative B would be minor to moderate and long term.  Cumulative impacts would be moderate.  This alternative would not cause impairment of park resources or values.

ALTERNATIVE C
Direct and Indirect Impacts
This alternative would allow the new channel to continue to function by surrounding it with a concrete box culvert.  The culvert would be placed so that sediment could cover the concrete bottom, to simulate a natural channel, but vegetation would not be expected to grow inside the culvert, due to shading of the channel and to the reduction of the rooting zone by the concrete bottom.  The culvert would be able to carry flood flows.  Effects on wetland biotic and hydrologic functions would be negligible to minor and long-term. 

Cumulative Impacts

Past, present and reasonably foreseeable future effects to Salt Wash wetlands, outside the project-specific effects of alternative C, would be as described under alternative A. Combined with the project-specific impact of alternative C, the cumulative impacts to wetlands are considered minor and long term.

Conclusion
Project-specific impacts of alternative C would be negligible to minor and long term.  Cumulative impacts would be minor.  This alternative would not cause impairment of park resources or values.

ALTERNATIVE D (PREFERRED)
Direct and Indirect Impacts
Under this alternative, a new bridge would span the new stream channel, avoiding wetland impacts.  Hydrophytic vegetation would be expected to colonize the new channel, a minor beneficial effect on biotic functions.  The new channel would continue to convey flood flows, a minor beneficial effect on hydrologic functions.  Both effects would persist long term.

Cumulative Impacts

Past, present and reasonably foreseeable future effects to Salt Wash wetlands, outside the project-specific effects of alternative D, would be as described under alternative A. Combined with the project-specific impact of alternative D, the cumulative impacts to wetlands are negligible.

Conclusion
Project-specific impacts of alternative D would be beneficial, minor, and long term.  Cumulative impacts would be negligible.  This alternative would not cause impairment of park resources or values.

Floodplains

IMPACT DEFINITIONS
The following definitions apply to impact descriptions for floodplains.

Duration

· Short-term:  effect of each impact lasting up to several months

· Intermediate: lasting from several months to a few years

· Long term: lasting from several years to permanently

Intensity

· Negligible: impact to floodplain resources and functions, flood risks, or hazards to life or property is zero or at the lowest levels of detection 

· Minor: impact to floodplain resources and functions, flood risks, or hazards to life or property is slight, but detectable

· Moderate: impact to floodplain resources and functions, flood risks, or hazards to life or property is readily apparent

· Major: impact to floodplain resources and functions, flood risks, or hazards to life or property is severely adverse or exceptionally beneficial

ALTERNATIVE A  (NO ACTION)

Direct and Indirect Impacts

Based on modelling of flood elevations by the Federal Highways Administration in the 1990s for the previously completed Salt Wash crossing on the Delicate Arch viewpoint road (Federal Highways Administration, no date), just downstream from the trail crossing, the existing temporary footbridge would be below the 100 year flood level, though this level may be somewhat reduced now because of the additional flood capacity provided by the new breach. The existing permanent footbridge would be above the 100 year flood level.  The temporary bridge is on a secondary channel, but is only about three feet above the streambed.  It is likely to be reached or overtopped by any floods larger than a two to five year recurrence. The bridge would create a temporary barrier for such floods, possibly aggravated by floating debris catching in the bridge, and could increase flood levels or the extent of backwaters.  Floods of sufficient magnitude or duration would likely remove the bridge and carry it downstream, where it may affect the floodplain in a new location.  

The impact on floodplain functions and flood hazards would be considered minor.  It would be expected to occur in the short to intermediate term, and to cease when the bridge is removed.  The long-term result at this point would likely be action to replace the trail crossing again, likely by alternatives similar to those considered in this document.

To mitigate the flood hazard, the NPS would use flood warnings, evacuations, and closures as necessary.  However, because of the possibility of sudden flash flooding, and the possibility of floods originating from storms far upstream in the drainage that are not evident at the bridge site, some flood risk would likely remain even with mitigation.

Cumulative Impacts

The Salt Wash floodplain has had some impacts from past practices in the Wolfe Ranch area and the Yellow Cat area upstream, but currently has limited development or modification.  Cumulative floodplain impacts include actions and activities associated with farming and settlement of the Wolfe Ranch (including construction of a dam across the creek, no longer in place, and diversion of streamflow for irrigation), NPS management and development in the area, uranium exploration and mining upstream (inactive since the 1960s, but with the possibility of revival), and invasion of tamarisk.  It is not known how the floodplain of Salt Wash compares with the pre-settlement state.  In recent years (the 1990s), the NPS installed a new footbridge for the Delicate Arch trail adjacent to the site of the breach, and built a new road crossing of Salt Wash for the Delicate Arch viewpoint road, just downstream from the footbridge.  The NPS recently re-excavated sediment for 60 to 100 feet downstream from the road crossing to increase streamflow capacity through the culverts.  The road crossing acts as a dam for flood flows, resulting in backwaters and potentially increased flood elevations upstream.  Combined with the project-specific impact of alternative A, the cumulative impacts to floodplains are considered minor to moderate in the short to intermediate term, decreasing to minor in the long term.

Conclusions

Project-specific impacts of alternative A would be minor and short to intermediate term.  Cumulative impacts would be minor to moderate in the short to intermediate term, decreasing to minor in the long term.  This alternative would not cause impairment of park resources or values.

ALTERNATIVE B
Direct and Indirect Impacts

This alternative would eliminate the flood conveyance provided by the new channel, resulting in some rise in flood elevation at the footbridge site.  Since the new fill would be at a level similar to that of the alluvium that filled the gap before it was eroded, flood levels would be expected to be similar to the pre-erosion levels.  Assuming the FHwA flood modelling for the Delicate Arch viewpoint road crossing is still applicable, the existing truss footbridge would be above the 100 year flood elevation. The portion of the trail to be placed on the new fill would be below the 100 year flood level and would be subject to some flood hazard, but at a lower risk than alternative A because of the higher level of the trail.

Most of the new fill (except for the upper one to two feet) would be hardened with concrete and resistant to erosion.  Consequently, floods that overtop this fill/trail section would be expected to remove only the soil layer on the top, with the lower portions of the fill remaining in place and continuing to act as a dam.  Most of the gap would not be available for “pressure relief” for flood flows as it would if it could still be breached.  Thus flood levels after overtopping of the gap would be expected to remain higher than those if the gap was either still in place, or able to reappear by re-erosion.  Flow from higher flood levels might be redirected to new locations, such as other gaps in the rock outcrops that partially confine the stream channel. 

The impact on floodplain functions and flood hazards would be considered minor to moderate and long-term.  To mitigate the flood hazard, the NPS would use flood warnings, evacuations, and closures as necessary.  However, because of the possibility of sudden flash flooding, and the possibility of floods originating from storms far upstream in the drainage that are not evident at the bridge site, some flood risk would likely remain even with mitigation.

Cumulative Impacts

Past, present and reasonably foreseeable future effects to Salt Wash floodplains, outside the project-specific effects of alternative B, would be as described under alternative A. Combined with the project-specific impact of alternative B, the cumulative impacts to floodplains are considered moderate and long term.

Conclusions
Project-specific impacts of alternative B would be minor-moderate and long term.  Cumulative impacts would be moderate.  This alternative would not cause impairment of park resources or values.

ALTERNATIVE C
Direct and Indirect Impacts

The box culvert would maintain the flood conveyance provided by the new channel.  With the trail on top of the box culvert, both the trail and the existing truss footbridge would be above the level of the 100 year flood, which may be somewhat reduced from pre-breach levels because of the additional capacity.  Impact on floodplain functions and flood hazards would be negligible and long term. 

Cumulative Impacts

Past, present and reasonably foreseeable future effects to Salt Wash floodplain functions and hazards, outside the project-specific effects of alternative C, would be as described under alternative A. Combined with the project-specific impact of alternative C, the cumulative impacts to floodplains are considered negligible to minor and long term.

Conclusions
Project-specific impacts of alternative C on floodplain functions and hazards would be negligible.  Cumulative impacts would be negligible to minor.  This alternative would not cause impairment of park resources or values.

ALTERNATIVE D (PREFERRED)
Direct and Indirect Impacts

The new footbridge would span the new gap, which would maintain its current flood capacity.  Both the new and existing footbridges would be above the level of the 100 year flood, which may be somewhat reduced from pre-breach levels because of the additional capacity.  This alternative would maintain the current floodplain functions and would avoid risk from the 100 year flood.  Direct and indirect impacts would be negligible and long term.

Cumulative Impacts

Past, present and reasonably foreseeable future effects to Salt Wash floodplain functions and hazards, outside the project-specific effects of alternative D, would be as described under alternative A.  Combined with the project-specific impact of alternative D, the cumulative impacts to floodplains are considered negligible to minor and long term.

Conclusions
Project-specific impacts of alternative C on floodplain functions and hazards would be negligible.  Cumulative impacts would be negligible to minor.  This alternative would not cause impairment of park resources or values.

Historic Resources

IMPACT DEFINITIONS
The methodology used for assessing impacts is based on how the project will affect the significant features within the Wolfe Ranch National Historic District.  The thresholds for this impact assessment are as follows: 

Duration

· Short-term:  effect of each impact lasting up to several months

· Intermediate: lasting from several months to a few years

· Long term: lasting from several years to permanently

Intensity

· Negligible: The impact is at the lowest level of detection—barely perceptible with no measurable consequences.  For purposes of Section 106, the determination of effect would be no adverse effect.
· Minor: 

Adverse: Disturbance or alteration of a feature(s) or pattern in the landscape would not diminish the overall integrity of the resource.  The determination of effect for §106 would be no adverse effect.
Beneficial: Stabilization/ preservation of features in accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties. The determination of effect for §106 would be no adverse effect.

· Moderate: 

Adverse:  Disturbance or alteration of a feature(s) or pattern in the landscape would diminish the overall integrity of the resource.  The determination of effect for §106 would be adverse effect.  A memorandum of agreement (MOA) is executed among the National Park Service and applicable state or tribal historic preservation officer and, if necessary, the Advisory Council on Historic Preservation in accordance with 36 CFR 800.6(b).  Measures identified in the MOA to minimize or mitigate adverse impacts reduce the intensity of impact under NEPA from moderate to minor.   

Beneficial: rehabilitation of a structure in accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties. The determination of effect for §106 would be no adverse effect.

· Major: 

Adverse: Disturbance or alteration of a feature(s) or pattern in the landscape would diminish the overall integrity of the resource.  The determination of effect for §106 would be adverse effect.  Measures to minimize or mitigate adverse impacts cannot be agreed upon and the National Park Service and applicable state or tribal historic preservation officer and/or Advisory Council are unable to negotiate and execute a memorandum of agreement in accordance with 36 CFR 800.6(b).

Beneficial: restoration of a structure in accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties. The determination of effect for §106 would be no adverse effect.   

ALTERNATIVE A  (NO ACTION)

Direct and Indirect Impacts

The No Action Alternative would result in a negligible impact to the Wolfe Ranch National Historic District, provided the temporary bridge was painted a color to match that of the existing metal bridge.  

Cumulative Impacts

This alternative would not affect the integrity or significance of the Wolfe Ranch National Historic District, therefore, this project would not cumulatively affect the District when considered with other past, present and reasonably foreseeable future actions.

Conclusion
The No Action Alternative would result in negligible impacts to the Wolfe Ranch National Historic District.  Considering these negligible effects, this alternative would not diminish or impair the Historic District.  

ALTERNATIVE B
Direct and Indirect Impacts

Alternative B would result in a negligible impact to the Wolfe Ranch National Historic District.  The trail repair would essentially look like the trail prior to the flood and would not be an additional visual intrusion on the historic district.  

Cumulative Impacts

This alternative would not affect the integrity or significance of the Wolfe Ranch National Historic District, therefore, this project would not cumulatively affect the District when considered with other past, present and reasonably foreseeable future actions.
Conclusion
Alternative B would result in negligible impacts to the Wolfe Ranch National Historic District.  Considering these negligible effects, this alternative would not diminish or impair the Historic District.  

ALTERNATIVE C
Direct and Indirect Impacts

Alternative C would result in a negligible impact to the Wolfe Ranch National Historic District.  The top of the trail would be at the same level that it had been prior to the flood.  When properly covered with dirt, it would not be an additional visual intrusion on the historic district.  In addition, the box culvert would not require a permanent re-route of the existing trail.  

Cumulative Impacts

This alternative would not affect the integrity or significance of the Wolfe Ranch National Historic District, therefore, this project would not cumulatively affect the District when considered with other past, present and reasonably foreseeable future actions.

Conclusion
Alternative C would result in negligible impacts to the Wolfe Ranch National Historic District.  Considering these negligible effects, this alternative would not diminish or impair the Historic District.  

ALTERNATIVE D (PREFERRED)
Direct and Indirect Impacts

This alternative would result in a moderate and adverse impact to the National Historic District.  Approximately 100 feet of the exisiting trail to the creek crossing would be permanently realigned through a previously undisturbed part of the District, which would bring the trail closer to the cabin and dugout.  If there is any trace left of the original 1897 cabin, it would be adversely impacted by the trail reroute.  The new bridge section itself would be an additional visual intrusion on the historic district.  

A memorandum of agreement (MOA) would be executed between the National Park Service, the Utah SHPO and, if necessary, the Advisory Council on Historic Preservation, in accordance with 36 CFR 800.6(b).  Measures identified in the MOA would minimize or mitigate adverse impacts to reduce the intensity of impact under NEPA from moderate to minor and reduce the impact from Adverse Effect to No Adverse Effect.  These mitigation measures may include, but not be limited to, testing the location of the 1897 cabin to determine whether any remains exist, monitoring during trail construction to ensure that no additional cultural resources are disturbed, delineating the new trail in such a way as to minimize social trailing from the cabin area to the bridge, and ensuring that the new bridge span matches the existing in style, material and color to minimize visual impact.

Cumulative Impacts

By implementing the mitigation measures discussed above, the Adverse Effect that would occur under Alternative D would be reduced to a No Adverse Effect determination and minor impacts.  This alternative would not affect the integrity or significance of the Wolfe Ranch National Historic District, therefore, this project would not cumulatively affect the District when considered with other past, present and reasonably foreseeable future actions.

Conclusion
With mitigation, Alternative D would result in minor impacts and no adverse effect to the Wolfe Ranch National Historic District.  This alternative would not diminish or impair the Historic District.  

§106 Summary

This alternative would include measures to mitigate impacts to historic resources.  Consequently, after applying the Advisory Council on Historic Preservation’s criteria of adverse effect (36 CFR Part 800.5), the National Park Service concludes that implementation of alternative D would have no adverse effect on the Wolfe Ranch National Historic District.

Archeological Resources

IMPACT DEFINITIONS
The methodology used for assessing impacts is based on how the project will affect the significant features of the nearby Ute rock art panel (42GR00297).  The thresholds for this impact assessment are as follows: 

Duration

· Short-term:  effect of each impact lasting up to several months

· Intermediate: lasting from several months to a few years

· Long term: lasting from several years to permanently

Intensity

· Negligible:
The impact is at the lowest level of detection—barely perceptible with no measurable consequences.  For purposes of Section 106, the determination of effect would be no adverse effect. 

· Minor: 

Adverse: Disturbance or alteration of a site(s) would not diminish the overall integrity of the resource.  The determination of effect for §106 would be no adverse effect.
Beneficial: Stabilization/ preservation of a site in accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties. The determination of effect for §106 would be no adverse effect.

· Moderate: 

Adverse: Disturbance or alteration of a site(s) would diminish the overall integrity of the resource.  The determination of effect for §106 would be adverse effect.  A memorandum of agreement (MOA) is executed among the National Park Service and applicable state or tribal historic preservation officer and, if necessary, the Advisory Council on Historic Preservation in accordance with 36 CFR 800.6(b).  Measures identified in the MOA to minimize or mitigate adverse impacts reduce the intensity of impact under NEPA from major to moderate.   
Beneficial: rehabilitation of a site in accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties. The determination of effect for §106 would be no adverse effect.

· Major: 

Adverse: Disturbance or alteration of a site(s) would diminish the overall integrity of the resource.  The determination of effect for §106 would be adverse effect.  Measures to minimize or mitigate adverse impacts cannot be agreed upon and the National Park Service and applicable state or tribal historic preservation officer and/or Advisory Council are unable to negotiate and execute a memorandum of agreement in accordance with 36 CFR 800.6(b).

Beneficial: restoration of a site in accordance with the Secretary of the Interior’s Standards for the Treatment of Historic Properties. The determination of effect for §106 would be no adverse effect.   

ALTERNATIVE A  (NO ACTION)

Direct and Indirect Impacts

The No Action Alternative would result in a negligible impact to the Ute Panel, provided the temporary bridge was painted a color to match that of the existing metal bridge.  

Cumulative Impacts  
This alternative would not affect the integrity or significance of the Ute Panel, therefore, this project would not cumulatively affect the Ute Panel when considered with other past, present and reasonably foreseeable future actions.

Conclusion  
Alternative A would result in negligible impacts to the Ute Panel.  Considering these negligible effects, this alternative would not diminish or impair the Panel.  

ALTERNATIVE B
Direct and Indirect Impacts

Alternative B would result in a negligible impact to the Ute Panel.  The trail repair would essentially look like the trail prior to the flood and would not be an additional visual intrusion on the landscape. 
Cumulative Impacts  
This alternative would not affect the integrity or significance of the Ute Panel, therefore, this project 
would not cumulatively affect the Ute Panel when considered with other past, present and reasonably foreseeable future actions.

Conclusions  

Alternative B would result in negligible impacts to the Ute Panel.  Considering these negligible effects, this alternative would not diminish or impair the Panel.  

ALTERNATIVE C
Direct and Indirect Impacts

Alternative C would result in a negligible impact to the Ute Panel.  The top of the trail would be at the same level that it had been prior to the flood, and would not be an additional visual intrusion on the landscape.  

Cumulative Impacts

This alternative would not affect the integrity or significance of the Ute Panel, therefore, this project would not cumulatively affect the Ute Panel when considered with other past, present and reasonably foreseeable future actions.

Conclusion

Alternative C would result in negligible impacts to the Ute Panel.  Considering these negligible effects, this alternative would not diminish or impair the Panel.  

ALTERNATIVE D (PREFERRED)
Direct and Indirect Impacts

Alternative D would result in a negligible impact to the Ute Panel.  While the new section of bridge will be a visual intrusion on the landscape, it will not be prominently visible from the panel itself.

Cumulative Impacts

This alternative would not affect the integrity or significance of the Ute Panel, therefore, this project would not cumulatively affect the Ute Panel when considered with other past, present and reasonably foreseeable future actions.

Conclusion 

Alternative D would result in negligible impacts to the Ute Panel.  Considering these negligible effects, this alternative would not diminish or impair the Panel.  

§106 Summary

After applying the Advisory Council on Historic Preservation’s criteria of adverse effect (36 CFR Part 800.5), the National Park Service concludes that implementation of alternative D would have no adverse effect on archeological resources.

Visitor Experience and Use

SUMMARY
Alternatives A, B and C would provide little difference in the visitor experience from each other.  All would enable visitors to access the main Delicate Arch trail, though A is more physically challenging.  All would be similarly visible from the historic cabin area (which is to say, barely visible).  All would add the appearance of some light development onto the land, with C being the most visibly man-made.  All would impact visitors’ experience during construction, requiring temporary detour routes and the closure of the Wolfe Ranch area and part of the parking lot.  All would add similar cumulative impacts, that is, some additional development within the historic district.  Alternative D would present a different appearance, visible from more of the historic district, and would be similar in visual effect to the existing steel bridge.  Alternatives C and D would also impact aesthetics more during construction, due to the larger equipment needed to install a culvert or bridge.  If carefully designed, visual impact of either a culvert or bridge would be greater than at present, but would likely be compatible.

IMPACT DEFINITIONS
The following definitions apply to impact descriptions for visitor experience and use.

Duration

· Short-term:  effect of each impact lasting up to several months

· Intermediate: lasting from several months to a few years

· Long term: lasting from several years to permanently

Intensity

· Negligible: impact to visitor experience and use is zero or at the lowest levels of detection 

· Minor: impact to visitor experience and use is slight, but detectable

· Moderate: impact to visitor experience and use is readily apparent

· Major: impact to visitor experience and use is severely adverse or exceptionally beneficial

ALTERNATIVE A  (NO ACTION)

Direct and Indirect Impacts

The No Action Alternative would clearly impact the visitor use and experience in several ways.  The current temporary wooden bridge involves two sets of about five constructed stairs each.  While the entire Delicate Arch trail involves difficulty of this level, this section of trail also accesses the Ute Petroglyph Panel, and would be much less accessible to many visitors than other alternatives.  

During periods of heavy visitation, as many as several hundred people hike to Delicate Arch in a day, and congestion around the bridge would frustrate and delay hikers.  Some hikers may be tempted to bypass the bridge and cross the creek when it is low, causing additional impacts to the soils and creekbed.  The visual impact of the temporary bridge is incongruous with the old, permanent bridge (the full bridge in place is weathered steel and while obvious, does blend in better than the lumber construction of the temporary bridge).  The temporary bridge is somewhat visible from the Wolfe Ranch structures.

It is inevitable that future floods will impact the temporary bridge, whether by damage or removal, and repairs would again endanger and inconvenience visitors.  Safety issues would be a substantial concern, as visitors could be caught either on the bridge or on the far side of it, during a flood.  Also, visitors may go onto the bridge after a flood event before NPS could evaluate its stability and could be injured if the bridge were damaged.

This alternative will have the least impact in the short-term, during construction.  No further construction would mean no inconvenience, no construction noise or dust, no immediate closures, and continued access to the Delicate Arch trail.  However, it would reduce accessibility to the petroglyph panel.  In the intermediate term, there may be moderate impacts to visitors due to overflow or damage to the bridge, and future closures for repair and/or replacement.  There are potential safety hazards of visitors either being caught on the temporary bridge during floods, or attempting to use the temporary bridge after flood waters recede but with the bridge having sustained unseen damage. 

Cumulative Impacts 
This project adds one constructed bridge to a high-use trail with an existing footbridge, in an area of preserved historic and archeological resources, predominantly natural landscape, and developments for recreational use.  Excluding the project-specific effects of alternative A, the cumulative effects on visitor experience and use are beneficial on balance.  With alternative A, the visitor experience includes viewing and crossing two dissimilar bridges that appear incongruous with each other.  The level of accessibility to the Ute Petroglyph Panel is reduced from pre-flood conditions.  The temporary bridge may be damaged or lost in the intermediate term, likely impacting visitor use.  The cumulative effects on visitor experience and use, including the project-specific effects of alternative A, would be negligible in the short term but moderate in the intermediate term.

Conclusion  
The No Action Alternative would result in primarily minor effects to visitor use and experience in the short term, because of reduced accessibility to the Ute Petroglyph Panel.  Visual impacts would be minor to moderate and adverse.  In the intermediate term, this alternative may have a moderate adverse effect on visitor experience due to the potential for future trail safety problems and repair needs.  Cumulative impacts would also be negligible in the short term and moderate in the intermediate term.

ALTERNATIVE B
Direct and Indirect Impacts

Implementation of Alternative B would have a substantial, highly noticeable effect on visitor experience for a relatively short time and if done in the off-season, to a relatively small number of visitors.  Hikers would be very aware of the work (with attendant noise, dust and activity), but would be provided with an acceptable alternative to the Delicate Arch hike for the short term of construction.  Since this temporary re-route has been utilized several times, the park has received no complaints about it.  It adds minimal length to the Delicate Arch hike.  Most visitors will realize the temporary nature of the re-route and accept it.  Depending upon actual construction schedule, some visitors may find the half-parking lot full, and be disappointed that they need to return at a later date.  However, this occurs frequently during the busy season, and would impact fewer visitors in the off-season.  There would be an impact during the construction period to the visitors desiring to visit Wolfe Ranch, or those desiring to visit the petroglyph panel, but unable or unwilling to walk the extra distance to the panel via the temporary re-route.  This could be somewhat mitigated by moving the interpretive wayside exhibit closer to the parking lot.

Any construction activity has the potential to affect visitor use and experience, as a result of noise, dust and unavailability to view the historic district.  The final product of construction would have minor if any impacts on visitors.  Until the concrete, rock and dirt are weathered, visitors on a repeat visit may notice the difference, but this would be a temporary observation.  The “constructed” nature of the fill may be noticeable to some hikers, less so than for other alternatives. The fill would generally not be noticeable from the structures of the historic district.  This alternative would make the Ute Petroglyph Panel more accessible to people with disabilities than alternative A.

Cumulative Effects 
Past, present and reasonably foreseeable future effects on visitor experience and use, outside the project-specific effects of alternative B, would be as described under alternative A.  With alternative B, the visitor experience includes viewing and crossing a section of somewhat natural-looking rock, concrete and earth fill, and one footbridge.  The level of accessibility to the Ute Petroglyph Panel would be comparable to pre-flood conditions.  Combined with the project-specific impact of alternative B, the cumulative impacts to visitor experience and use are considered minor to moderate, beneficial, and long term.

Conclusion

The improvement of a more permanent stream crossing would have a moderate beneficial effect long term on visitor use and experience.  Construction disturbances (noise, dust, limited areas) and the dismantling of the temporary bridge would have a minor, temporary adverse effect to visitor use and experience.  The visual changes to the area from the temporary wooden structure to a more naturally-appearing rock fill covered with dirt would be a minor improvement to aesthetics in the area..  Cumulative impacts would be minor to moderate, beneficial, and long term.
ALTERNATIVE C
Direct and Indirect Impacts

Implementation of Alternative C would have a substantial, highly noticeable effect on visitor experience for a relatively short time.  If work is done in the off-season, the impacts would be to a relatively small number of visitors, though more visitors than in Alternative B due to the longer construction time required.   Hikers would be very aware of the work (with attendant noise, dust and activity), but would be provided with an acceptable alternative to the Delicate Arch hike for the short term of construction.  Since this temporary re-route has been utilized several times, the park has received no complaints about it.   It adds minimal length to the Delicate Arch hike.  Most visitors will realize the temporary nature of the re-route and accept it.  

Depending upon actual construction schedule, some visitors may find the half-parking lot full, and be disappointed that they need to return at a later date.  However, this occurs frequently during the busy season, and would impact fewer visitors in the off-season.  There would be an impact during the construction period to the visitors desiring to visit Wolfe Ranch, or those desiring to visit the petroglyph panel but unable or unwilling to walk the extra distance to the panel via the temporary re-route.  This could be somewhat mitigated by moving the interpretive wayside exhibit closer to the parking lot.

The culvert would be covered with soil and because of the sparse density of vegetation in the area, may not be obviously man-made to visitors approaching from the west.  However, the east face of the culvert would be exposed and visible to visitors crossing the existing bridge from the east, though the visual impact could be reduced if stone veneer or patterned and/or colored concrete is used on this face.  The culvert would generally not be noticeable from the structures of the historic district.  Accessibility of the Ute Petroglyph Panel would be comparable to alternative B and greater than alternative A.

Cumulative Effects

Past, present and reasonably foreseeable future effects on visitor experience and use, outside the project-specific effects of alternative C, would be as described under alternative A.  With alternative C, the visitor experience includes viewing and crossing a section of earth-covered concrete box culvert and one footbridge.  The level of accessibility to the Ute Petroglyph Panel would be comparable to pre-flood conditions.  Combined with the project-specific impact of alternative C, the cumulative impacts to visitor experience and use are considered minor, beneficial, and long term.

Conclusion  
The improvement of a more permanent stream crossing would have a moderate beneficial effect long term on visitor use and experience.  Construction disturbances (noise, dust, limited areas) and the dismantling of the temporary bridge would have a minor, temporary adverse effect to visitor use and experience.  The visual changes to the area from the temporary wooden structure to a somewhat more naturally-appearing culvert covered with dirt would be a negligible to minor improvement to aesthetics in the area.  Cumulative impacts would be minor, beneficial, and long term.

ALTERNATIVE D  (PREFERRED)
Direct and Indirect Impacts
Implementation of Alternative D would have a substantial, highly noticeable effect on visitor experience for a relatively short time.  However, if done in the off-season, the impacts would be to a relatively small number of visitors, though more visitors than in Alternative B but less than in C, due to the construction time required.   Hikers would be very aware of the work (with attendant noise, dust and activity), but would be provided with an acceptable alternative to the Delicate Arch hike for the short term of construction.  Since this temporary re-route has been utilized several times, the park has received no complaints about it.  It adds minimal length to the Delicate Arch hike.  Most visitors will realize the temporary nature of the re-route and accept it.  

Depending upon actual construction schedule, some visitors may find the half-parking lot full, and be disappointed that they need to return at a later date.  However, this occurs frequently during the busy season, and would impact fewer visitors in the off-season.  There would be an impact during the construction period to the visitors desiring to visit Wolfe Ranch, or those desiring to visit the petroglyph panel but unable or unwilling to walk the extra distance to the panel via the temporary re-route.  This could be somewhat mitigated by moving the interpretive wayside exhibit closer to the parking lot.

The new bridge would be safer and more likely to survive flooding than other alternatives.  Future repairs or replacement would not likely be needed, allowing uninterrupted access to both the petroglyph panel and the Delicate Arch trail.  It would also provide a solid surface for potential development of an accessible trail to the panel.

After construction is complete, visitor experience of this historic district would be moderately impacted.  The new bridge would be visible from the structures of the historic district.  The viewscape around Wolfe Ranch, especially the natural vegetation, is considered a contributing element to the National Register Historic District.  A second modern bridge would be a more prominent intrusion on the historic district than the other alternatives, but would be similar in appearance to the existing bridge.  Vegetation and topography would obscure or conceal the bridge from many viewpoints and from long distances; however, the viewshed in the immediate proximity would be affected.  

Cumulative Effects  
Past, present and reasonably foreseeable future effects on visitor experience and use, outside the project-specific effects of alternative D, would be as described under alternative A.  With alternative D, visitors would notice two similar bridges instead of one, and visitors on a repeat visit may notice the difference, but most would simply accept it as improved access. The impact on visual quality and aesthetics would be more than other alternatives, due to the “above-ground” nature of a bridge.  However, because one permanent bridge is already in place, the cumulative effect would be a minor addition. The level of accessibility to the Ute Petroglyph Panel would be comparable to pre-flood conditions.  Combined with the project-specific impact of alternative C, the cumulative impacts to visitor experience and use are considered negligible to minor, adverse and long term.

Conclusion

The improvement of a more permanent stream crossing would have a moderately beneficial effect long term on visitor use and experience.  Construction disturbances (noise, dust, limited areas) and the dismantling of the temporary bridge would have a minor but temporary adverse effect  to visitor use and experience.  The visual changes to the area from the temporary wooden structure to an additional permanent bridge similar to the existing one would be an improvement in compatibility with the existing bridge, but may be somewhat more visible from the structures of the historic district.  This would be a minor, adverse impact to aesthetics in the area.  Cumulative impacts would be negligible to minor, adverse, and long term.

CONSULTATION AND COORDINATION
PUBLIC INVOLVEMENT
The National Park Service announced the environmental assessment process and the opportunity to comment with a scoping letter sent to the park’s mailing list, including various federal and state agencies, local governments, and local news organizations.  An article was published in the Moab Times-Independent and a notice posted on the park web site.  One comment letter was received, and was considered in the planning process.  This environmental assessment will be available for public review and comment for at least 30 days.  Publication will also be announced with a press release and notice on the park web site.

AGENCY AND TRIBAL CONSULTATION
The NPS sent a letter to the Utah State Historic Preservation Office (SHPO) to initiate the National Historic Preservation Act consultation process.  The EA will be provided to the SHPO for review and concurrence with the finding of “no adverse effect” on historic properties.

The NPS obtained a stream alteration permit from the Utah Division of Water Rights for the construction of the temporary footbridge.  NPS will submit another permit application to the Division for implementation of the preferred alternative, which will also be reviewed by the U.S. Army Corps of Engineers for coverage under a Corps nationwide permit.

The NPS will provide the EA to the U.S. Fish and Wildlife Service for review and concurrence with the finding of “not likely to adversely affect” federally-listed threatened or endangered species.

The NPS sent letters to the following affilitated Native American tribes and organizations to announce the process and the opportunity for comment.  Two responses were received, one without concerns, one expressing interest in the project and the desire to review the environmental assessment when it becomes available.

Southern Pueblos:

· Zuni

· Acoma

· Isleta

· Laguna

· Santa Ana Pueblo

· Santo Domingo

· Cochiti

· Jemez

· Sandia Pueblo

· San Felipe

· Zia Pueblo

Northern Pueblos:

· Nambe Pueblo

· Pojoaque Pueblo

· San Juan Pueblo

· Tesuque Pueblo

· Picuris Pueblo

· San Ildefonso Pueblo

· Santa Clara

· Taos Pueblo

Navajo Nation
Hopi 

Paiute Tribe Of Utah

Southern Ute

Ute Mountain Ute

Northern Ute
Jicarilla Apache
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INTRODUCTION

The Delicate Arch trail begins at the Wolfe Ranch parking lot and crosses Salt Wash on a footbridge next to the ranch.  Delicate Arch is a popular attraction, visited by up to 500 people per day during the busy season. The trail also provides access to a Ute rock art panel across the wash from Wolfe Ranch.

In early October 2006, record rainfall caused Salt Wash to flood and erode a new channel just west of the existing channel and bridge.  Approximately 50 feet of trail was destroyed by the new 15-foot deep channel, cutting off access to the bridge, the Ute panel, and Delicate Arch.  Wolfe Ranch is still accessible from the parking lot; however, the new channel has cut the bank adjacent to the ranch.

In a temporary measure to provide continued access to the Ute panel and Delicate Arch, park staff closed the impassible section of trail near the new channel, rerouted visitors along the nearby park road crossing over the wash, and created a new, temporary trail that connects back to the existing trail on the other side of the wash.  Because of the safety and visitor experience concerns associated with visitors walking along the road, the park has constructed a temporary wooden bridge over the new channel to accommodate anticipated visitation to the area until a permanent solution can be implemented.

The park has analyzed four alternatives for the trail at the newly eroded breach.  The purpose of the alternatives is to provide a safe, sustainable, efficient, and aesthetically pleasing access route to the Ute petroglyph panel and Delicate Arch, in compliance with federal and state laws and policies.  After analysis of the alternatives, the park has identified a preferred alternative.  The preferred alternative would be to install another prefabricated steel truss bridge across the breach, adjacent to the existing footbridge.

Salt Wash is the only perennial stream in Arches National Park.  The Salt Wash watershed includes large expanses of bare rock and shallow soils.  The area is subject to intense thunderstorms in the summer and fall.  The combination of thunderstorms and watershed conditions makes the stream subject to flash flooding.

JUSTIFICATION FOR USE OF THE FLOODPLAIN

Salt Wash begins over 20 miles upstream from the park, and flows into the Colorado River.  The current trailhead location, which necessitates a trail crossing of the wash, provides the easiest vehicle access from existing park roads.  Because of the existing configuration of the park road system, an alternative trailhead location within the park would still require crossing the wash at some location, either at the existing Delicate Arch Viewpoint road crossing or elsewhere.  To avoid a wash crossing, the trail would need to approach Delicate Arch from the east or the north.  A trailhead at the nearest road-accessible point in these directions from Delicate Arch would necessitate a much longer trail, a long drive on remote low-standard roads outside the park, and would preclude single-day hikes to the arch.
DESCRIPTION OF SITE-SPECIFIC FLOOD RISK

The 100-year floodplain for Salt Wash has not been delineated, but the Federal Highways Administration (FHWA) modeled elevations of floods of various frequencies for the previously completed Salt Wash crossing of the Delicate Arch viewpoint road (Federal Highways Administration, no date).  Based on this model, the existing bridge is mostly above the 100-year flood elevation, though part of the lowest members would be below the 100-year flood elevation.  During the recent flooding, which is thought to have been in the range of a 10 to 25 year event, the bridge remained above the flood waters.  The new bridge would be at a comparable elevation to the existing bridge.  Floods in Salt Wash are very hazardous with high velocities and little warning time.  Visitors making the hike up to Delicate Arch could easily experience a large change in flow conditions making travel back to the parking area impossible without access to a bridge.  Both approaches to the existing bridge crossing are in settings relatively safe from floods in the creek.
DESCRIPTION AND EXPLANATION OF FLOOD MITIGATION PLANS

To reduce flood hazards, the bridge would be installed as high as possible, so that it would be above all but the highest floods.  In the rare event that a flood damaged or destroyed the bridge, it would be replaced.  Signs would be posted along the trail near the bridge to provide warning of the possibility of dangerous conditions and guidance on what to do when high flows occur beneath the bridge. The unconfined topography around the bridge approaches allows most hikers near the crossing to see flooding while there is still adequate time to avoid it.  Rangers would be on site during floods to direct visitors and assist with evacuations if necessary.  Impact to floodplain natural resources would be minimized since the bridge would be placed above the elevations of all but the highest floods.
SUMMARY

The NPS would install a new footbridge on the Delicate Arch trail, adjacent to an existing footbridge, to span a new channel of Salt Wash created by recent flooding.  Salt Wash is subject to flash flood hazards.  This crossing is necessary for continued use of the Delicate Arch Trail, which accesses a top park attraction and is established in the most feasible location given existing park access roads.  The new bridge would be installed at or above the estimated 100-year flood elevation, to avoid flood risk and floodplain impacts during all but the highest floods.  Other flood mitigation would include flood warning signs and ranger assistance to direct or evacuate visitors if necessary.
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