ENVIRONMENTAL CONSEQUENCES

METHODOLOGY  

All alternatives were evaluated for their effects on the resources and values determined during the scoping process, and impact topics were developed.  For each impact topic, impacts are defined in terms of context, intensity, duration, and timing.  Direct, indirect, and cumulative effects are discussed in each impact topic.  Definitions of intensity levels varied by impact topic, but, for all impact topics, the following definitions were applied.

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

Adverse: 
A change that moves the resource away from a desired condition or detracts from its appearance or condition.

Direct:
An effect that is caused by an action and occurs in the same time and place.

Indirect:
An effect that is caused by an action but is later in time or farther removed in distance, but is still reasonably foreseeable.

Short-term:
An effect that within a short period of time (generally one or two years but no more than five years) would no longer be detectable as the resource is returned to its predisturbance condition or appearance; generally less than 5 years.

Long-term:
A change in a resource or its condition that does not return to predisturbance condition or appearance and for all practical purposes is considered permanent.

All alternatives were also evaluated based on external factors which, together with the actions of each NPS alternative, could have cumulative impacts.  In order to determine cumulative impacts, a cumulative scenario was developed.  That scenario included the following actions:

On Forest Service lands, there will be some reduction in roads.  Monitoring of impacts will increase, but existing activities will continue unless monitoring shows problems.  Forest closures/increased restrictions (including those related to fire hazard conditions) may transfer some pressure to parks.  Increased access to different locations on USFS lands may affect  park-eligible resources.  The Forest Service is currently managing areas next to the city as open space, but would rather exchange such areas in accordance with regional land use plans.  The urban boundary would then move closer to the parks.  The Forest Service “Company’s Coming” program  could affect all three parks.

Increased growth of Flagstaff could mean more visits/demand for use of parks.  Flagstaff is marketing the parks as part of their plan to attract more visitors.  There are also increased tribal requests for use of renewable/non-renewable resources.  

Upstream dams and impoundments (Upper and Lower Lake Mary) will continue to affect water flow and the riparian corridor within Walnut Canyon. 

Changes at Grand Canyon National Park could have implications for all three parks.  The transportation plan restricts visitor use at the east entrance (visitors are no longer allowed to stop, just drive through).  This could mean that visitors arriving in Flagstaff after visiting Grand Canyon may have more time to spend at Walnut Canyon.  However, there may be a decrease in the number of visitors, but more demand for things to do by those who do come.

Development of the private inholding within Walnut Canyon National Monument could impact natural and cultural resources, including the historic Santa Fe Dam, and could alter views from primary public use areas within the monument.

Our ability to manage wildlife may be influenced by Arizona Game and Fish Department objectives. There will be increased ecosystem research (long-term monitoring).  

Past activities like grazing and pot hunting continue to have effects.

Long-Term Integrity Of Archeological Resources 

Methodology

The National Historic Preservation Act requires agencies to take into account the effects of their actions on properties listed or eligible for listing on the National Register of Historic Places. The process begins with an identification and evaluation of cultural resources for National Register eligibility, followed by an assessment of effect on those eligible resources, and concluding after a consultation process. If an action (undertaking) could change in any way the characteristics that qualify the resource for inclusion on the National Register, it is considered to have an effect. No adverse effect means there could be an effect, but the effect would not be harmful to those characteristics that qualify the resource for inclusion on the National Register. Adverse effect means the effect could diminish the integrity of the characteristics that qualify the resource for the National Register. 

In order to analyze the effects of the GMP alternatives on archeological resources, all available information on known archeological sites was compiled (Baldwin and Bremer 1986; NPS Flagstaff Area archives; MNA, USFS and NPS archeological site files). Map locations of archeological sites were compared with locations of proposed developments and proposed modifications to existing facilities. Predictions about short- and long-term site impacts from visitation were based on previous studies of visitor impacts to archeological sites (Cinnamon n.d.; Coder et al. 1995a, 1995b; Downum et al. 1996; Fawcett 1993; Gale 1985; Green and LaBlanc 1979; Lightfoot and Francis 1978; Moore 1994; Nickens 1991; Nielsen 1991; U.S. General Accounting Office 1987; Wildesen 1982; Wood and Johnson 1978) and other nonrenewable resources in nearby parks (Roggenbuck et al. 1997), as well as on recent monitoring data from the Flagstaff Area National Monuments (Fairley 1998; Johnson 1999; O’Hara and Johnson 1997). Sociological studies comparing the deterrent effects of signs vs. ranger presence on sites were also considered in this analysis (Clark 1976; Johnson and Kamp 1996; Johnson et al. 1994; Kamp et al. 1994; Swearingen and Johnson 1994). 

Archeological sites are continually deteriorating, due primarily to the effects of weather and gravity.  Left alone, sites will inevitably degrade over time.  Impacts from human visitation and use contribute to the effects of natural agents of deterioration, and they can substantially increase the rate of site deterioration.  In general, it is not possible to control the deterioration caused by natural elements.  In contrast, it is possible to control the effects of human impacts through careful planning of activities and new developments, by educating visitors and park staff, and by limiting or directing locations of human activity in and around archeological sites.  

If we exclude impacts caused by deliberate vandalism or artifact collection, most impacts resulting from visitor use are relatively minor when considered on an individual basis.  However, for the purposes of this plan, it is necessary to consider the cumulative effects caused by hundreds or thousands of visitors at a given location over the life of this plan.  Thus, for example, while a single guided hike to an archeological site may have a negligible effect on site integrity, the cumulative impact of hundreds of hikers over 10-15 years at dozens of sites can be substantial. In the following section, impacts are analyzed for each alternative based on the numbers of sites that would be affected in conjunction with the cumulative effects of various types of activities over the life of the plan.

As noted above, effects to archeological resources can be either beneficial or adverse, direct or indirect, or short- or long-term.  

For the purposes of this analysis, levels of impact to archeological resources were defined as follows:

Negligible:
The impact on archeological sites is at the lowest levels of detection, barely perceptible and not measurable.

Minor: 
The impact on archeological sites is measurable or perceptible, but it is slight and localized within a relatively small area of a site or group of sites. The impact does not affect the character defining features of a National Register of Historic Places eligible or listed archeological site and would not have a permanent effect on the integrity of any archeological sites.

Moderate: 
The impact is measurable and perceptible. The impact changes one or more character defining feature (s) of an archeological resource but does not diminish the integrity of the resource to the extent that its National Register eligibility is jeopardized.

Major: 
The impact on archeological sites is substantial, noticeable, and 

permanent. The impact is severe or of exceptional benefit.  For  National Register eligible or listed archeological sites, the impact changes one or more character defining features (s) of an archeological resource, diminishing the integrity of the resource to the extent that it is no longer eligible for listing in the National Register. 

Effects of the No-Action Alternative: Existing Conditions

Impact Analysis

Under the No-Action Alternative, as well as the other two WACA alternatives, the following actions would occur:

The National Park Service would continue to work with the City of Flagstaff, Coconino County, the State of Arizona, the US Forest Service and other agencies to develop mutually beneficial partnerships. Resources located on Forest Service land adjacent to the monument would be managed in accordance with decisions reached in the FLEA process.  Continuing NPS involvement in interagency planning and regional planning efforts would benefit archeological resources by ensuring that regional land management decisions take into account effects on archeological resources both inside and outside of the monument boundaries.

New interpretive wayside and museum exhibits would be installed in accordance with the Flagstaff Areas Comprehensive Interpretive Plan. Potentially, an upgrading/updating of interpretive media could improve long-term integrity of archeological resources through improving education of visitors about the significance, importance, and fragility of resources and how visitors can reduce their impacts to archeological sites.

The park would remain committed to improving accessibility for handicapped visitors, and modifications of trails and other facilities to ensure safety for all visitors would continue.  Improved definition and continued maintenance of trails would benefit archeological resources located in the vicinity by increasing compliance with rules restricting pedestrian activities to designated trails and reducing erosion problems adjacent to trails.  

Under this and all other alternatives, the existing housing and maintenance area would be maintained in its current location.  This would be a major benefit to archeological resources by confining the zone of disturbance from residential and maintenance activities to this previously disturbed area.

Under this and all other alternatives, the new lands added to the monument in 1996 would be surveyed and fenced.  An archeological inventory of the boundary would be performed prior to installing the fence, to ensure that no archeological sites are inadvertently impacted. The fencing would be a major benefit to archeological resources by restricting off-road vehicular trespass on the monument.  Furthermore, fencing and posting the monument boundaries would ensure that visitors are adequately informed of the fact that they are entering a national monument where certain specific activities such as hunting, camping and woodcutting, which can have both direct and indirect adverse impacts on archeological resources, are prohibited.

The current backcountry closure policy limiting visitor access beyond front country areas to ranger-guided tours, and requiring the issuance of permits for researchers and educational groups who have a special need to enter backcountry areas, would remain in effect.  The closure will continue to have a major beneficial effect on archeological resources by substantially reducing impacts from unregulated visitation, such as collection of artifacts, destabilization of walls, soil compaction, social trailing, vandalism, etc., thereby reducing the need for future impact mitigation.

Unlike the other two alternatives, the No-Action Alternative would involve no new construction, no additional trail developments and no road realignments, so there would be no new impacts to resources as a result of this alternative.  Visitors would continue to have unguided access to six cliff-dwelling sites and two surface-dwelling sites within the monument along the Island and Rim Trails. In addition, they would continue to visit five cliff-dwelling sites and one surface site via seasonal ranger-guided tours along the Ranger Cabin/Ledge Trail. The remaining sites in the monument would continue to be closed to visitor use. 

Archeological resources adjacent to or easily accessible from public use areas would continue to be vulnerable to surface disturbance, inadvertent damage, soil compaction, and vandalism. Inadvertent impacts include knocking top course stones loose by walking on or leaning against ruin walls, touching original plasters, picking up or otherwise displacing pottery sherds and other artifacts, compacting cultural deposits, and creating social trails (which ultimately leads to erosion problems and destabilization of original architecture), plus the incremental cumulative effects of thousands of people walking around and through rooms. Intentional vandalism includes removing artifacts, inscribing graffiti, dismantling walls, and probing or digging in sites. A loss of the surface archeological materials, alteration of artifact distribution, and a reduction of contextual evidence would result. Some of these impacts could be mitigated through additional stabilization of site architecture (all front country sites have already been stabilized to some degree), rehabilitating social trails, and/or systematically collecting surface artifacts for long-term curation; however, over the long term, these management actions would detrimentally affect site integrity.  Occasionally, the public would also adversely affect other sites through unauthorized pedestrian and vehicular access to backcountry areas of the monument.

In summary, past management strategies have limited most impacts at archeological sites to eight heavily stabilized sites on the Island and Rim Trails and, since 1987, to five partially stabilized sites on the Ranger Cabin/Ledge Trail.  Implementation of the No-Action Alternative would continue to provide access to these previously stabilized sites. In addition, an unknown number of sites in the “new lands” area of the monument would continue to receive impacts from uses that currently occur in these remote sections of the monument; however, these impacts would be substantially reduced by fencing and posting the monument boundaries.  Overall, the current management approach has and would continue to limit adverse impacts to a relatively small number of previously stabilized sites.  Therefore, the No-Action Alternative would continue to provide major long-term benefits to the long-term integrity of the majority of archeological resources in Walnut Canyon National Monument. 
Cumulative Effects

Past management strategies have limited visitor impacts at archeological sites to eight heavily stabilized sites on the Island and Rim Trails, and since 1987, to five partially stabilized sites on the Ranger Cabin/Ledge Trail.  This policy would continue under the No-Action Alternative. 

The continuing growth of Flagstaff and ongoing efforts by the Flagstaff Chamber of Commerce to promote visitation to the Flagstaff Area national monuments would ultimately result in increased impacts to the monument’s archeological resources. These impacts would primarily result from increased permitted visitor use at front country interpreted sites in the form of incidental artifact collection, inadvertent destabilization of walls, and social trailing, although impacts from vandalism and illegal excavations in backcountry locations would likely increase as well. Continued growth in Flagstaff is also likely to result in significant development of private lands near the monument boundaries, which is also likely to result in increased unpermitted visitation to backcountry archeological sites within the monument. 

Within the Flagstaff region generally, construction of new roads, housing subdivisions, mines, and other developments would continue to cause destruction of individual archeological sites. As the population of Flagstaff grows, recreational impacts on USFS lands and resources would continue to increase, resulting in additional degradation of archeological sites. As archeological sites are degraded and destroyed outside the park, the relative rarity and importance of the protected archeological resources within the monument would increase.

Road closures on Forest Service lands adjacent to the park could have a long-term major beneficial effect on archeological resources both inside and outside the park boundaries, by reducing levels of visitation and associated impacts (artifact collection, graffiti, etc.) and by reducing impacts from vehicles on archeological sites generally (rutting and erosion of topsoil, soil compaction, vegetation damage and removal).

Development of the inholding, either for private or commercial purposes, could have a long-term detrimental impact of archeological resources within and adjacent to the monument. Adverse impacts could include destruction of individual sites by the construction of new facilities or degradation of resource values from increasing visitation impacts (artifact collection, trampling, grafitti, etc.) or from introducing new recreational activities (camping, fishing, horseback riding) in this remote corner of the monument. 

Conclusion

The No-Action Alternative would have a major beneficial effect on maintaining the long-term integrity of the majority of archeological resources within the monument by concentrating visitor activities and park management impacts on previously disturbed and stabilized sites.   

Because there would be no major adverse impacts to resources whose conservation is (1) necessary to fulfill specific purposes in the establishing legislation or proclamation for Walnut Canyon National Monument; (2) key to the natural or cultural integrity of the park or to opportunities for enjoyment of the park; (3) identified as a goal in relevant National Park Service planning documents, there would be no impairment of the park’s resources or values.

Effects of Alternative 1: Diversify Opportunities for Visitor Use

Impact Analysis

Impacts from installation of new waysides, upgrading of trails and facilities to accommodate accessibility, and fencing of the new monument boundary are the same as in the No-Action Alternative.  Existing maintenance facilities and housing would be retained.

Under Alternative 1, access to the park via the existing entrance road would be the same as the No-Action Alternative.

No archeological sites would be impacted by the construction of the I-40 orientation pullout. At least two sites would be permanently obliterated by construction of a new parking lot and trail south of FR303. An unknown number of archeological sites (but probably fewer than 10) could be damaged or destroyed as a result of constructing the north rim scenic drive. (The exact number of sites that would be affected is uncertain, because intensive archeological inventories have not been completed for this east canyon area). 

Alternative 1 would involve relocation of administrative functions from the visitor center to a new administrative facility adjoining a new parking area. Preliminary orientation functions would be relocated to the I-40 junction area. Over the long term, orientation provided at I-40 could reduce damage to archeological resources by giving visitors basic resource protection information before they enter the park.  Relocating administrative functions would free up space in the visitor center that could potentially be used to increase public awareness of resource issues/impacts in general and thereby improve long-term integrity of archeological resources.  Expanding and upgrading interpretive media could potentially improve long-term and scientific integrity of archeological resources through improved education of visitors about the significance, importance, and fragility of archeological resources and the most effective means of reducing human impacts to park resources.

Alternative 1 would provide visitor access to many areas on the north rim that are currently closed to the public (hiking, biking, and horseback riding in the northwest corner, guided hikes east and west of the visitor center and at First Fort, plus motorized sightseeing along the north rim scenic drive). Through ranger-guided hikes, visitors would also be able to enter a large portion of the backcountry not currently open to visitation. Numerous archeological sites could potentially be impacted by increased visitation to areas of the monument that are currently closed. Increasing visitation could affect the long-term integrity of archeological resources through the direct actions of visitors, as well as by secondary actions that could be taken by NPS staff to manage visitor impacts. Direct visitor impacts include displacement and collection of artifacts, damage to petroglyphs from touching or tracing, destabilization of standing walls by sitting and climbing on them, and increasing rates of erosion caused by soil trampling and social trailing. NPS actions could include stabilizing walls to withstand visitor impacts, which alters the original architectural fabric of the ruins, or constructing trails or physical barriers, which could result in disturbance of archeological deposits.

At least 50 archeological sites would be subject to visitation impacts through guided tours, excluding those sites in the recently acquired lands. Numbers of sites that would be impacted by natural area recreation and visitor use in areas adjoining the north rim scenic drive are unknown, because these new lands have not been inventoried. In the short run, guided hikes in the First Fort area would result in the creation of new trails to and through archeological sites.  Over the long term, trails would need to be formalized in the First Fort area to minimize impacts from erosion and social trailing. Moderate adverse impacts to archeological site integrity could result from cumulative loss of surface artifacts, increased soil compaction, social trailing and erosion, graffiti, a possible increase in illegal excavation of sites (as locations of sites become well-known), and from NPS actions that are subsequently taken to mitigate these various impacts. Some of the adverse impacts to archeological resources could be partially offset by the intensive, person-to-person education of visitors participating in guided adventures. Over the long term, however, the cumulative effects of providing additional visitor access to such a larger number of nonrenewable archeological resources would be major and adverse.

In addition to the impacts noted above, an estimated additional 6 to 10 sites would probably require excavation and/or stabilization within the expanded Extended Learning Zones to accommodate new trails, waysides, restrooms, and so forth.

Cumulative Effects

Cumulative impacts are the same as for the No-Action alternative, with the following exceptions:

Past management strategies have limited visitor impacts at archeological sites to eight heavily stabilized sites on the Island and Rim Trails, and since 1987, to five partially stabilized sites on the Ranger Cabin/Ledge Trail. Implementation of Alternative 1 would open up dozens of additional sites to visitation. Incremental impacts from increased visitation would eventually result in loss of artifacts, destabilization of walls, increased soil compaction and erosion, and increased social trailing and erosion. Some of these impacts could be mitigated through stabilizing site architecture, rehabilitating social trails, and/or systematically collecting surface artifacts; however, the long-term implications of these management actions would detrimentally affect site integrity. In addition, an estimated 10–20 sites would be impacted or obliterated as a result of construction of new facilities, roads, and trails. These impacts would require mitigation through some form of data recovery.

Conclusion

Alternative 1 would have a major long-term adverse effect to at least 20% of the archeological resources (60-70 archeological sites) in the monument. This adverse effect would be offset to some degree by benefits derived from visitors receiving more education and an enhanced appreciation of the resources from expanded interpretive media and from participating in guided adventures. However, the net effect would be a significant increase in the degradation of sensitive archeological resources caused by construction of the north rim scenic drive and the increased visitor access to backcountry resources, and the inevitable impacts that would result from increasing visitation to archeological sites. The direct, indirect and cumulative impacts of Alternative 1 would have a major long-term adverse effect on archeological resources in the monument. In addition to those mentioned, there would be other, less severe effects as a result of implementing this alternative. 

Because there would be major adverse impacts to resources whose conservation is (1) necessary to fulfill specific purposes in the establishing legislation or proclamation for Walnut Canyon National Monument; (2) key to the natural or cultural integrity of the park or to opportunities for enjoyment of the park; (3) identified as a goal in relevant National Park Service planning documents, there would be impairment of park resources or values.

Long-term Integrity of Natural Systems and Processes

Methodology

Available information on the natural systems of Wupatki National Monument and surrounding ecosystem was reviewed, including information on geology, soils, intermittent drainage systems, vegetation, and wildlife. Potential impacts to rare species/unique habitats, and wetlands/floodplains (including riparian resources) within the monument are assessed in separate sections below. Physiographic maps of the monument were used to generally characterize the natural systems surrounding proposed visitor access and support facilities, and the anticipated visitor uses and administrative activities within the various management zones. The potential impacts of each alternative on those systems were then evaluated, including pertinent issues identified during the scoping process. Predictions about short- and long-term impacts were based on past studies of land use and visitor impacts to the regional ecosystem, including some studies at the monument. Sociological studies comparing the deterrent effects of signs versus ranger presence on sites were also considered. The predicted intensity of impacts is articulated according to the following criteria:

Negligible: 
An action that would affect very few individuals of species populations, or affect the existing physical environment within Wupatki National Monument. The change would be so small or localized that it would have no measurable or perceptible consequence to the populations or natural system function.

Minor: 
An action that would affect a relatively small number of individuals of species populations, or affect the existing physical environment within Wupatki National Monument. The change would require considerable scientific effort to measure, be limited to relatively few individuals of the populations, be very localized in area, and have barely perceptible consequences to the populations or natural system function.

Moderate: 
An action that would cause measurable affects on: (1) a relatively moderate number of individuals within a species population, (2) the existing dynamics between multiple species (e.g. predator-prey, herbivore-forage, vegetation structure-wildlife breeding habitat), (3) a relatively large habitat area or important habitat attributes, or (4) a large area of the natural physical environment within Wupatki National Monument. A species population, plant and animal communities, habitats, or natural system function might deviate from normal levels under existing conditions, but all species would remain indefinitely viable within the monument.

Major: 
An action that would have drastic consequences for species population numbers, dynamics between multiple species, habitat area or important habitat attributes, or the existing physical environment within Wupatki National Monument. The change would be readily apparent throughout the monument area. A species population, plant and animal communities, habitats, or natural system function would be permanently altered from normal levels under existing conditions, and species would likely be extirpated within the monument.

Effects of the No-Action Alternative

Impact Analysis

Under the No-Action Alternative, significant beneficial impacts would be realized by proposals to expand the area within Wupatki National Monument to a total of 55,600 acres through willing landowner (Coconino Plateau Natural Reserve Lands) donation of more than 20,000 acres . The NPS also proposes increased coordination of resource management activities with the U.S. Forest Service on lands to the south of the monument. The proposed boundary expansion would increase the area within the monument by 60%, and effectively double the area of grassland and riparian habitat. Coordinated management of U.S. Forest Service lands south of the monument could improve the condition of large watersheds which drain through the monument, and reduce instances of poaching, woodcutting, off-road-vehicle use, and unauthorized access within the closed area of the monument. Both the boundary expansion and coordination with the U.S. Forest Service could lead to the removal or closure of some roads and removal of fence segments near the current monument boundary, which would decrease wildlife habitat fragmentation. These actions would have a long-term, moderate, beneficial impact to soils, vegetation, intermittent drainage systems, wildlife, sensitive species, unique habitats, wetlands/floodplains, riparian resources, and efforts to preserve the overall biodiversity within the monument.

Most of the area within Wupatki National Monument remains closed to public access to protect sensitive resources. Access is permitted for certain special uses, such as research and educational activities. There is scattered evidence of occasional unauthorized hiking within the closed area, which will likely continue because the existing staffing level is too low to ensure frequent patrols. The impacts of special and unauthorized uses within the backcountry are negligible. This ensures natural systems and processes are sustained with relatively few long-term adverse environmental impacts, except for those which are attributable to the impacts of historic livestock grazing within the monument, to adjacent land uses, and to regional watershed, airshed, and ecosystem degradation.

Most adverse impacts to natural systems within Wupatki National Monument are attributed to former ranching activity, game hunting, and predator control. Under the No-Action Alternative, the soils, intermittent drainages, vegetation, wildlife, sensitive species, unique habitats, wetlands/floodplains and riparian resources should continue to recover from historic livestock grazing impacts. Regional Navajo sheep-herding dates to the period of Spanish settlement of the southwestern United States. Under a “life estate” agreement between the NPS and a Navajo resident, a small flock of sheep would be permitted to continue grazing a small area on the east side of the monument. Cattle grazing was discontinued in the monument during the late 1980s. Occasionally, a cow from a neighboring ranch strays into the monument until the owner removes it.

The impacts of historic grazing have not been specifically studied at Wupatki, and are difficult to assess. Ecologists theorize that regional grazing pressure caused or contributed to a wide range of adverse impacts to natural systems and processes within the southwestern United States, including: loss of grassland cover; reduction or extirpation of grassland-dependent species; accelerated erosion and gullying of drainage systems; extirpation or extinction of predators; and loss of cottonwood-willow riparian vegetation, which has had significant adverse impacts to both migratory and breeding birds. The impacts may be more severe at lower elevations, where there is a documented increase in desert vegetation and noxious plants. At higher elevations, grazing is believed to have partially contributed (along with range-fire suppression) to increased juniper establishment and encroachment into grasslands. Grazing also favors the establishment of non-native species, including annual brome-grasses, and tamarisk within riparian areas. Despite these documented regional impacts, grasslands at Wupatki are still dominated by native perennial bunchgrasses and are believed to be in good condition. As time passes, the relatively pristine grassland within the monument should only increase in ecological importance and scientific value. 

Approximately 1,630 acres within the expanded monument area (less than 3%) is currently impacted by visitor-use and support infrastructure. Development of new public access and use facilities would not occur, and related adverse impacts to geology, soils, intermittent drainage systems, vegetation, and wildlife would be entirely avoided. A range of impacts associated with the existing road system and motor vehicle access would continue. FR545 is used by all who tour the park. Most visitation occurs between the months of April and October, and between the hours of 10 AM and sunset. Local residents use the road year-round at any time of the day or night. Motor noise from passing vehicles would frequently disturb wildlife. FR545 generally bisects the grassland habitat within the western half of the monument and interferes considerably with large animal movement. Based upon the results of a recent wildlife mortality study along FR545, vehicle traffic causes frequent incidental injury and death to amphibians, reptiles, and small mammals (Persons 2001). Routine road maintenance activities, including roadside vegetation management, are limited to FR545 and paved parking lots. Existing roads locally impede stormwater flows through the natural drainage system. At a few locations along FR545, stormwater is impounded on the upslope side and “jetting” erosion occurs on the downslope side of culverts, causing very local erosion and vegetation changes. The unpaved Black Falls Crossing Road must be re-graded occasionally, which has local effects on roadside drainage, soils, vegetation, and wildlife. The river bottom is locally impacted from maintaining the Black Falls Crossing. In the past, non-native plants have dispersed into the monument along road corridors, and populations have become locally established in areas disturbed by maintenance activities. Under the No-Action Alternative, continued use and maintenance of existing access roads would have negligible impacts to geology, soils, vegetation, and intermittent drainage systems.  Existing roads and motor vehicle traffic would continue to cause minor to moderate impacts to wildlife.

There are numerous abandoned roads and construction material quarries within the monument. Most of these are within the backcountry closure area and remain as scars on the landscape today. Under the No-Action Alternative, the NPS would inventory disturbed lands and select impacted sites for restoration, including reshaping surface contours, promoting natural soil development, restoring local drainage patterns, reestablishing native vegetation, and controlling non-native plant infestations. Many of the older and more remote roads and sites would be left to continue recovering under natural ecological processes. This would have  long-term, minor, beneficial impacts upon natural systems and processes within the monument.

Under the No-Action Alternative, a management-ignited fire program would be utilized to manage juniper woodland and grassland vegetation in the western half of Wupatki.  This would thin unwanted juniper encroachment into the grassland, stimulate herbaceous cover and biodiversity, and improve habitat conditions for Pronghorn and other grassland-dependent animals. Fires would likely generate smoke and haze from the combustion of natural vegetation. Burning would only occur when prevailing winds and climatic conditions favor the efficient rise and dispersal of smoke away from human habitation or sensitive plant and animal habitats. Prior to implementing a management-ignited fire program the NPS would prepare a separate Fire Management Plan and accompanying environmental assessment, and would ensure public scoping, comment, and review of potential impacts.

Under the No-Action Alternative, the NPS would monitor for non-native plant or animal invasion, and attempt to control these species when warranted. Non-native plant invasiveness would be assessed in different habitats, and infested areas would be mapped. This information would then be used to prioritize areas for treatment. Success in controlling an invasive species would be predicated upon early detection of infestations before they grow out of control, or upon the availability of ecologically-sound and affordable technology. Within the monument, non-native plant infestations, predominantly Russian thistle (Salsola spp.) and a few other small annual plant species are generally confined to road corridors and in proximity to developed areas. The grassland of Wupatki remains in relatively pristine condition, but annual brome-grasses have been observed. Camelthorn (Alhagi maurorum) has also invaded an estimated 20 acres of intermittent drainages within Wupatki. Feasible control technologies are not readily available for small annual invasive plants, but the NPS would follow established policy of prohibiting ground disturbing activities without prior assessment and mitigation of the potential impacts from invasive plants. Camelthorn can potentially be controlled with persistent efforts to remove plants and control root systems with herbicides. Despite these efforts, existing invasive, non-native species would likely continue to have long-term, minor to moderate adverse impacts on soils, intermittent drainages, vegetation, wildlife, wetlands/floodplains, and riparian resources.

Most visitor-use impacts to natural systems are primarily concentrated along existing roads, parking lots, visitor center, trails, four archaeological interpretive areas, and the Doney Mountain Picnic Area. Impacts are expected to be localized to within 1/8 mile of these areas, and include trampling of vegetation, compaction of soils, development of social trails, minor alterations in drainage patterns, noise, and disturbance to wildlife. Local populations of non-native plants, including Russian thistle (Salsola kali) are persisting in disturbed areas and along trail corridors. Occasional guided day-hikes and vehicle trips are led by NPS staff into the closed backcountry area. As many as eight overnight guided backpacking trips are made per year to the Crack-in-Rock Pueblo. Dispersed hiking is encouraged instead of a developed trail. Some noise and disturbance to wildlife likely occurs. Along most of the hiking route, impacts to soils, intermittent drainages, and vegetation are not evident and are considered negligible. In certain areas along the route, hikers are narrowly confined within rugged terrain and short trail segments are evident. Around the Crack-in-Rock area, unplanned trails are evident between the interpreted archaeological sites. Localized vegetation trampling, soil compaction, and accelerated erosion is occurring. Local patches of non-native Russian thistle (Salsola kali) are evident. Under the No-Action Alternative, long-term, minor adverse impacts from visitor use would continue around interpretive areas, support facilities, and the hiking route to Crack-in-Rock Pueblo. 

NPS administration and operation of Wupatki National Monument currently requires facilities which are concentrated in two areas - around the visitor center and at New Heiser. Each area has a maintenance shop, employee residences, water supply and wastewater disposal system, and utilities. Offices and storage space are at the visitor center. A gasoline depot with modern, above-ground storage tanks, is found at New Heiser. Most impacts to geology, soils, intermittent drainages, vegetation, and wildlife are confined to these facilities and the existing road system. Vegetation is managed around developed areas, including routine trimming and mowing where needed along roadsides for traffic safety. Some non-native species have been planted by employees around their residences, but none of these are believed to be naturalizing and escaping into the surrounding environment. The impacts from park operations on natural systems are generally the same as for visitor access and use (described above), with the exception of vegetation management, which is also considered minor.

Cumulative Effects
The geographic area used in the consideration of cumulative impacts includes the western portion of the Little Colorado River watershed and is bounded on the south by the Mogollon Plateau and Clear Creek, the Little Colorado River and Painted Desert on the east, and the San Francisco Peaks and Coconino Plateau on the west. 

Under the No-Action Alternative, the cumulative impacts of continuing public visitation to and NPS administration of Wupatki National Monument on natural systems and processes are difficult to estimate. The primary adverse cumulative impacts resulting from NPS management would likely be a result of failure to manage increased visitation and road traffic, and poorly planned development in support of NPS operations. Over time, these circumstances would be expected to increase adverse impacts to soils, intermittent drainages, vegetation, and wildlife. Although carrying capacity for visitor access and use have not been established, a threshold could be reached where the adverse impacts to natural systems and processes, especially for wildlife, exceed those stated in the above analysis.

The proximity and availability of Wupatki to the rapidly-growing town of Flagstaff might enhance local citizens’ “quality of life,” and influence regional population growth. The continued management of Wupatki therefore may contribute slightly to housing development and habitat fragmentation around Flagstaff, which is impacting regional air and water quality, geology, soils, vegetation, wildlife, and riparian resources. However, given the diversity of public lands and recreational opportunities surrounding Flagstaff, the existence of Wupatki as a recreational area is likely not one of the prominent reasons for regional development. In this regard, the No-Action Alternative would likely result in negligible cumulative adverse impacts to regional natural systems and processes.

Conversely, the existence of the monument as a protected area where natural systems and processes are sustained may contribute significantly to the conservation of regional natural systems and biodiversity. As time passes, Wupatki should have increasing scientific value as a relatively undisturbed ecosystem from which to assess regional land use impacts. In this regard, the No-Action Alternative could result in beneficial cumulative impacts to regional natural systems.

Conclusion 

The existing management of Wupatki National Monument has resulted in few long-term adverse impacts to natural systems and processes. The soils, intermittent drainage systems, vegetation, and wildlife of Wupatki are generally stable, and inherent biodiversity is relatively intact. Historic ranching activity may have had the greatest adverse impacts to natural systems and processes, but conditions should continue to improve under NPS management. Under the No-Action Alternative, the NPS would manage for the continued recovery of natural systems from historic land uses, control non-native species when feasible, and restore disturbed areas and other natural processes, such as fire, to the ecosystem. The proposed boundary expansion would increase the area of the monument by 60%, and have long-term beneficial impacts, especially to wildlife. Development of new public access and use facilities would not occur, and related impacts to natural systems would be avoided. FR545 acts as a movement barrier to wildlife, and a dispersal corridor for invasive plant species. Visitor and local commuter traffic along FR545 and Black Falls Crossing Road contributes to increased mortality rates of wildlife. Impacts from visitor-use and NPS operations are highly concentrated within a very small area of the park, and include long-term, negligible to minor adverse impacts to soils, vegetation, intermittent drainages, and wildlife within these areas. Continuing occasional backcountry use likely has a negligible impact to natural systems and processes. Current management of the monument ensures natural systems and processes would be sustained with relatively few long-term adverse environmental impacts, except for those which are attributable to historic livestock grazing within the monument, and to regional watershed, airshed, and ecosystem degradation. The presence of Wupatki as a recreational area might contribute to community growth around Flagstaff and cumulative impacts to regional natural systems, but these impacts are believed to be negligible and considerably offset by the value of the monument as a long-term resource conservation area. In addition to these impacts, there would be other, less severe impacts as a result of implementing this alternative.

There would be no major adverse impacts to natural systems and processes that would constitute impairment.

Effects of Alternative 1: Limit Motorized SightSeeing and Focus on Extended Learning

Impact Analysis
Under Alternative 1, the impacts from the proposed boundary expansion, increased coordination with the U.S. Forest Service, restoration of natural systems from historic land-use impacts, fire management, and efforts to control non-native species would likely be the same as the No-Action Alternative.

Visitor access and impacts to the eastern half of the monument and the visitor center, Wupatki Pueblo, and Wukoki Pueblo would be the same as the No-Action Alternative. 

Impacts from NPS operation and maintenance of the existing visitor center, employee housing, offices, shops, parking lots, and utilities would remain highly concentrated at the same locations, and would be the same as the No-Action Alternative.

The impacts from use and maintenance of the Crack-in-Rock Road and Black Falls Crossing Road would be the same as the No-Action Alternative.

The existing closed backcountry area would be formally recognized as a Resource Protection Zone, and unauthorized access would be prohibited. Impacts to the Resource Preservation Zone would be the same as the No-Action Alternative.

Under Alternative 1, Wupatki National Monument would be increased to approximately 59,400 acres. More than 20,000 acres would be acquired through willing landowner donation. In addition, approximately 4,000 acres would be acquired through administrative transfer of U.S. Forest Service lands along the monument’s southern boundary, including FR545 and FR150  access from the Coconino National Forest to the western half of the monument. The land acquisition would be required for NPS to implement the proposed road system changes, but would also allow the closure of FR150 and management of unauthorized access to the western half of the monument. This would allow NPS to address concerns about continued FR150 access to the southern monument boundary and incidental poaching, woodcutting, off-road-vehicle use, and unauthorized recreational access within the backcountry closure area of the monument. The proposed northern and southern boundary expansions would allow removal of fence segments near the current monument boundary, which would significantly decrease fragmentation of the native grassland and improve wildlife habitat conditions. These actions would have a long-term, moderate, beneficial impact to soils, vegetation, intermittent drainage systems, and wildlife within the monument.

Most of the area within the monument would remain undeveloped and closed to public access to protect sensitive cultural resources. Visitor access would be significantly modified. Much of the paved road system and private vehicle access would be eliminated. The monument would be closed at night. Visitor access via guided tours within the Extended Learning Zone and Guided Adventure Zone would be increased over that of the No-Action Alternative. The NPS would attempt to manage visitor impacts through enhanced orientation before resources are encountered. Existing visitor-use and administrative buildings, support facilities, and utilities would be retained. A small campground would be added within the existing developed area for limited use for educational activities. The overall infrastructure and visitor access area would occupy less than 5% of the total landscape within the enlarged monument boundary.

Traffic and motor noise would persist along FR545 between the east entrance and the visitor center area, but access would generally be restricted to daylight hours. Approximately 9 miles of FR 545 (approximately 45% of the existing paved road) between the visitor center and the Citadel-Lomaki area would be closed to traffic except for guided vehicle access. Vehicle use would be considerably reduced along this segment of FR545, including virtually no night time traffic, reducing incidental noise disturbance, injury, and death to amphibians, reptiles, and small mammals. Approximately 4 miles of FR545 between the Citadel-Lomaki area and the existing western boundary at US 89 would be abandoned (approximately 20% of the existing paved road within the monument). The pavement would be removed and a primitive administrative road would be maintained along the former route. Vehicle traffic to the western boundary of the monument, including most of the grassland area, would be nearly eliminated. Road maintenance would be needed less frequently, resulting in less roadside disturbance. The proposed changes in use and maintenance of FR545 would reduce existing grassland habitat fragmentation and potential for non-native plant dispersal, and would significantly reduce wildlife disturbance, movement interference, and mortality within the western half of the monument. The overall impacts of the proposed road changes would be negligible to locally beneficial for soils, intermittent drainage patterns, and vegetation. Although adverse impacts to wildlife populations within the western portion of the monument would be significantly reduced, overall impacts to wildlife populations within the monument from roads and traffic would remain long-term and minor.

The Wukoki spur road would be realigned to meet FR 545 north of the visitor center.

The road would be shortened by at least ¼ mile, a new parking area would be built farther from the site, and the access trail would be lengthened accordingly. The road realignment would require the construction of approximately ¼ mile of new road and parking lot, which would impact an estimated 45,000 square feet of native vegetation and wildlife habitat. This would be offset by the abandonment and restoration of a slightly longer reach of the former access road, and the resulting beneficial impacts from closing the road at night. Increasing the length of the Wukoki trail would increase off-trail impacts along the proposed trail corridor, including localized vegetation trampling, soils compaction, unplanned trail development, drainage pattern interference, wildlife disturbance, and non-native plant establishment. These impacts would be somewhat offset by the shortened road to Wukoki Pueblo, which would reduce traffic noise and road maintenance and associated adverse impacts to small animal populations and roadside vegetation.

Proposed changes in road access would ensure visitors receive adequate orientation to sensitive resources before encountering them. Guided adventure hikes would be confined to the Extended Learning Zone and Guided Adventure Zone. Two of the existing four archaeological interpretive areas plus the Doney Mountain Picnic Area would only be accessible via guided tours. The proposed change to guided access to Citadel-Lomaki area could reduce the potential impacts from large numbers of unmanaged visitors. However, the proposed larger Extended Learning Zone would add to existing impacts from learning activities, potentially resulting in new trail segments between popular archaeological features and increased soil compaction, vegetation trampling, localized erosion, spread of non-native plants, and noise and disturbance to wildlife. The enlarged Extended Learning Zone around the Citadel-Lomaki area would lie within the geographic center of the native grassland within Wupatki, and would have a minor to moderate overall adverse effect on the habitat fragmentation of the grassland, depending upon the timing and number of guided tours and the number of visitors per tour.

Under Alternative 1, both the number of tours and visitors would likely increase within the Guided Adventure Zone. The desert environment within the proposed zone is sensitive to repeated disturbance, and increased use could worsen soils, drainage, vegetation, and wildlife conditions within the zone, particularly around Crack-in-Rock Pueblo and other popular cultural sites. The actual impacts are difficult to quantify, and would depend upon the timing, frequency, and size of visitor groups.

The conversion of an existing residence at New Heiser to an education center would have a negligible effect on natural systems and processes. The new campground and Extended Learning Zone around Heiser Spring would introduce limited overnight visitor use to the monument. Because Heiser Spring has already been developed for NPS use and the area surrounding it is heavily impacted, building the campground would result in negligible to minor adverse impacts to soils, vegetation, wildlife habitat, and intermittent drainage patterns. However, the campground and Extended Learning Zone together would interfere with efforts to restore riparian habitat and a water source for wildlife at the spring. The campground and sustained visitor use within the Extended Learning Zone would result in localized secondary impacts beyond the historically developed area, such as new social trails, vegetation trampling, soil compaction, local drainage pattern alteration, noise and wildlife disturbance, and spread of non-native plants. The actual amount of disturbance is difficult to quantify, and would depend upon the timing, frequency, and size of visitor groups. The proposed campground and learning zone around Heiser Spring would likely cause minor to moderate adverse impacts to natural systems within the monument. The impacts to sensitive species/unique habitats, and to wetlands/riparian habitats are more severe, and are discussed in the appropriate sections below.

Cumulative Effects
The cumulative impacts of continuing public visitation to and NPS administration of Wupatki National Monument on natural systems and processes are difficult to estimate, and primarily depend upon visitation levels. The impacts to the regional ecosystem are likely similar to the No-Action Alternative. The primary difference would likely result from the significant change to visitor access and circulation in the western half of the monument. The combined campground and Extended Learning Zone around Heiser Spring would interfere with NPS efforts to restore riparian habitat and a water source for wildlife at the spring. The proposed restriction on vehicle access could increase the long-term integrity of the grassland ecosystem, but the proposed enlarged visitor access zone around the Citadel-Lomaki area might offset this benefit. More restricted driving access might also result in reduced incidental visitation and associated impacts.

Conclusion

Alternative 1 would have an overall long-term, moderate beneficial impact on the natural systems and processes of Wupatki National Monument. This can primarily be attributed to the key actions to expand the boundary by 60%, close the monument to through traffic, abandon and restore some of the existing entrance road, and manage visitor access to the western half of the monument. The NPS would manage for the continued recovery of natural systems from historic land uses, control non-native species when feasible, and restore disturbed areas and other natural processes, such as fire, to the ecosystem. Inherent biodiversity would remain relatively intact.

The overall infrastructure and visitor access area would occupy less than 5% of the total landscape within the enlarged monument area. The construction of major new public access and support facilities would not occur, and related impacts to natural systems would be avoided. The Wukoki Pueblo access road and trail would be locally rerouted, but impacts would be mitigated through restoration of the old access road and parking lot. 

Alternative 1 proposes an increase in extended learning activities around the existing archeological interpretive areas, and new educational accommodations at the abandoned employee residence area near Heiser Spring. In addition, occasional backcountry use would be formalized within the Guided Adventure Zone. Accordingly, the area receiving visitor-use would nearly double. This could result in long-term, negligible to minor adverse impacts to soils, vegetation, and intermittent drainages within both the Extended Learning Zone and the Guided Adventure Zone. Increased human presence within the Extended Learning Zone and the Guided Adventure Zone could have long-term, minor to moderate adverse impacts to wildlife. The actual level of impacts is difficult to predict, and would depend upon the timing, frequency, and group size of guided activities.

The presence of Wupatki as a recreational area might contribute to community growth around Flagstaff, and thus to cumulative impacts upon regional natural systems, but these impacts are believed to be negligible and considerably offset by the value of the monument as a long-term resource conservation area. In addition to these impacts, there would be other, less severe impacts as a result of implementing this alternative.

There would be no major adverse impacts to natural systems and processes that would constitute impairment.

