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EXECUTIVE SUMMARY

This Biological Assessment addresses the threatened desert tortoise (Gopherus agassizii), listed by the U.S. Fish and Wildlife Service under section 7(c) of the Endangered Species Act of 1973, as amended, relative to the Rehabilitate Callville Bay Road Project located at Lake Mead National Recreation Area, Clark County, Nevada. Callville Bay Road is proposed to be rehabilitated for safety reasons, as it has the second highest number of accidents of roads within the National Recreation Area. Rehabilitation would occur along the entire four mile long road segment and would include resurfacing the road with asphalt, adding asphalt shoulders, paved pullouts, restoring some existing pullouts, flattening some curves for sight distance, installing guardrail, installing curbs and gutter, and redesigning the parking lot at the marina on Lake Mead.

Two alternatives were evaluated, the no-action and the preferred action, e.g., rehabilitate Callville Bay Road. The no-action alternative would result in no changes to the existing roadway and consequently no additional impact, and only maintenance activities would be carried out on an as-needed basis. The safety issues would not be addressed. Roadway rehabilitation would address the safety issues and would also allow placement of permanent desert tortoise fencing to keep tortoises from crossing the roadway; rather the fencing would force them to cross underneath using culverts.

An informal consultation between the U.S. Fish and Wildlife Service and the National Park Service was performed to begin the biological assessment process for this proposed rehabilitation project. Following the informal consultation, a field survey of the road corridor was conducted by the National Park Service resulting in no desert tortoise or desert tortoise sign being observed. The habitat immediately adjacent to Callville Bay Road was assessed to be uninhabited and abandoned by the desert tortoise.

Selection of the rehabilitate Callville Bay Road would result in negligible short- and long-term impacts to desert tortoise habitat that appears to be uninhabited and abandoned. Mitigation has been designed to lessen the habitat impact, resulting in the permanent take of 5.1 acres of desert tortoise habitat and restoration of 2.1 acres of previously disturbed habitat, e.g., abandoned previously surfaced areas of road and pullouts. The habitat receiving permanent impacts, e.g., covering by roadway fill and/or asphalt occupies linear strips along the existing roadway.
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INTRODUCTION

In accordance with section 7(c) of the Endangered Species Act of 1973, as amended (16 USC 1531 et seq.), the National Park Service (NPS) requested from the U.S. Fish and Wildlife Service (Service) a species list of threatened and endangered species, species of concern, and designated critical habitats that may be affected by the NPS’s proposed action to Rehabilitate Callville Bay Road in Lake Mead National Recreation Area, Clark County, Nevada. It is the responsibility of the federal agency proposing the action, in this case the National Park Service, to determine whether the proposed action would adversely affect any listed species or designated critical habitat; this determination is documented in a Biological Assessment (BA). The objective of a BA is to determine whether an endangered or threatened species is likely to be adversely affected by the proposed action.

The Service provided a list of threatened and endangered species (USDI-FWS 2001) (Attachment A) that may be within or depend on the Callville Bay Road project area for critical habitat. A federally threatened species, the desert tortoise (Gopherus agassizii), would be affected.

Because the proposed Rehabilitate Callville Bay Road project is authorized, funded, and carried out by the National Park Service, consultation with the Service pursuant to 50 CFR § 402.14 was initiated.

An informal consultation was used to begin the BA process, with an onsite meeting conducted 14 March 2002 between the Lake Mead National Recreation Area (NRA) wildlife biologist and compliance director and the Service Las Vegas Field Manager for the Nevada Fish and Wildlife Service Office (Hendricks 2002). This meeting was followed by a 29 March 2002 survey for desert tortoise within the Rehabilitate Callville Bay Road Project corridor, as proposed. The desert tortoise survey was conducted within the project limits by the NRA wildlife biologist and Student Conservation Association field crew.

An additional five species of concern, e.g., the chuckwalla (Sauromalus obesus), banded Gila monster (Heloderma suspectum cinctum), Las Vegas bearpoppy (Arctomecon californica), threecorner milkvetch (Astragalus geyeri var. triquetrus), and sticky buckwheat (Eriogonum viscidulum) may also be present in the habitat crossed by the proposed project (USDI-FWS 2001, NNHP 2002). These species are also discussed within this BA.

PURPOSE AND NEED FOR ACTION

The National Park Service (NPS) is considering the rehabilitation of the Callville Bay Road within Lake Mead National Recreation Area (NRA), Clark County, Nevada. This approximately four-mile (6.0 km) long access road connects the Northshore Road (Nevada Highway 167) with the marina, temporary residences, parking area, and boat ramp adjacent to Callville Bay of Lake Mead (Figure 1). This action is needed because of visitor safety; this road has the second worst accident history within the NRA, based on the number of annual traffic accidents (Melville pers. com. 2002). Even though most of the accident history relates to excessive speed and alcohol impairment, several safety hazards would be corrected by roadway design elements.

The primary safety hazards that would be corrected using appropriate roadway design elements include short sight distance, inadequate pullouts, narrow travel lanes, and gravel shoulders that become rutted and require continual maintenance. Currently, the travel lanes are asphalt, 11-feet wide, and have 4-foot wide gravel shoulders. The gravel becomes rutted by the passage of vehicle and trailer tires making it more difficult to maintain control of the units while allowing room for oncoming traffic. 

This BA presents the alternatives and analyzes their impacts on the desert tortoise and its habitat. This BA has been prepared in accordance with the National Environmental Policy Act (NEPA) of 1969, as amended; regulations of the Council on Environmental Quality (40 CFR 1508.9); the National Park Service’s Management Policies 2001; the U.S. Fish and Wildlife Service Endangered Species Consultation Handbook: Procedures for Conducting Consultation and Conference Activities Under Section 7 of the Endangered Species Act, U.S. Fish and Wildlife Service and National Marine Fisheries Service, March 1998 (final); and the National Historic Preservation Act of 1966, as amended.

BACKGROUND AND PREVIOUS PLANNING

Any proposed action, such as the Rehabilitate Callville Bay Road Project must comply with the primary management objectives for Lake Mead NRA as stated in the approved General Management Plan (GMP) (1986). These management objectives are to accommodate increasing visitor use while protecting the NRA’s most outstanding natural and cultural resources. The GMP incorporated the road safety and maintenance proposals that were addressed in a separate planning process performed in cooperation with the Federal Highway Administration (FHWA). Although road safety and maintenance improvement proposals were not specifically part of the GMP proposals, these issues were addressed by stating that separate environmental analyses would be conducted for road safety and maintenance proposals at the stage of alternative formulation. 

The GMP stated that improvement proposals for various segments of NRA roadways could include widening the existing alignment to include 4-foot wide paved shoulders. The wider paved shoulders were considered necessary because existing pavement edges were deteriorating from passing wide-tracking vehicles such as boat trailers. The resulting condition includes structural damage to the pavement, need for constant maintenance, and hazard creation for motorists who could drop a wheel in the rut or ditch formed at the road edge. Other recommended improvements included better wash crossings, minor realignments at dangerous curves to flatten curves and increase sight distance, use of guardrails in hazardous areas, and installation of reflective delineators for safer night driving. 

ALTERNATIVES

Two alternatives have been evaluated to conduct this proposed roadway rehabilitation project. They are the no-action and the Rehabilitate Callville Bay Road alternatives. 

No-Action Alternative

This alternative proposes no changes to the existing Callville Bay access roadway, associated pullouts, parking areas, and the boat ramp. Routine maintenance operations would continue.

PREFERRED ACTION – REHABILITATE CALLVILLE BAY ROAD ALTERNATIVE

The beginning of the project would be near the Callville Bay Road intersection with the Northshore Road and extends southeast to the boat ramp, approximately 4.0 miles (6.0 km). The Northshore Road intersection was improved under a previously completed construction project, e.g., Rehabilitate Northshore Road (USDI-NPS 1994). The existing 22-foot-wide asphalt surface with 4-foot-wide gravel shoulders would be improved to two 12-foot-wide asphalt travel lanes and 4-foot-wide asphalt shoulders. The proposed roadway cross-section would be predominantly constructed on the existing roadway alignment without impacting cut and fill slopes. Minor shifts in the roadway alignment to improve sight distance for motorists would occur on six curves. 

There are three culverts carrying flows to a wash along the north side of Black Mesa and 31 culvert installation sites carrying flows from Callville Wash and its tributaries, under this roadway segment. The culverts could require replacement, extension, and pouring of concrete headwalls and wingwalls for inlets and outlets. Additionally, placement of curb and gutter to guide runoff water would occur at several locations and some guardrail would also be installed.

Rehabilitation would include recycling a portion of the existing in-place roadway surface and base; laying, leveling, and compacting this material; and applying a three-inch asphaltic concrete overlay. Subexcavation of unsuitable subgrade material and backfill with free draining sub-base would be performed in select locations, as necessary. Scored chatter strips, 12-inches wide, would be placed on the shoulder along and outside the fogline (painted line along the road edge). This placement would allow for a three-foot-wide strip of smooth pavement for bicycle traffic; it is important for safety that bicyclists have a clear place to ride, away from the main travel lanes.

The contractor staging areas would include the following: 1) an existing paved pullout on the Northshore Road east of the Callville Road intersection, 2) near the dry boat storage area near the Marina, and 3) the large existing parking area on the north end of Callville Bay Road. Several temporary storage sites for desert soil would be used, they are: 1) all three of the staging areas identified above could be used for desert soil salvage, 2) existing pullouts to be abandoned, and 3) old road sections to be abandoned. The Callville Bay Road would remain open during construction; however, traffic control would be necessary and delays of up to 15 minutes could occur. Construction activities would be temporarily halted during holiday weekends (Friday – Monday), unless approved in advance by the superintendent.

Proposed Pullouts, Road Alignment, Guard Rail, Curb and Gutter, Permanent Desert Tortoise Fence, and Parking Area

Several elements comprise the rehabilitation work within this corridor. Refer to Table 1 of the Environmental Consequences section for a complete list of project elements including alignment shifts, curbs, curbs and gutter, guardrail, and desert tortoise fence. Table 2 provides the levels of associated disturbance.

Pullouts

Pullouts may affect desert tortoise habitat either through new construction or through closure and revegetation. A total of 9 pullouts (seven existing and two new pullouts) were designed under this proposed action and six existing pullouts (from an original 13 pullouts) would be closed and restored to native habitat (Attachment C).

Improved Existing and new Pullouts 

· Station 10+087 – 10+200: The pullout on the right would be paved.

· Station 10+531 – 10+612: The pullout on the right would be paved.

· Station 11+298 – 11+446: The pullout on the right would be paved.

· Station 11+943 – 12+080: The pullout on the right would be paved.

· Station 12+580 – 12+729: The pullout on the left would be paved.

· Station 12+968 – 13+156: The pullout on the right would be paved.

· Station 13+948 – 14+068: The pullout on the left would be paved.

· Station 14+187 – 14+305: The pullout on the left would be paved.

· Station 14+496 – 14+682: The pullout on the right would be paved.

Road Alignment

· Station 10+800 vicinity

· Station 11+100 vicinity

· Station 12+000 vicinity

· Station 13+100 vicinity

· Station 14+600 vicinity

Guardrail

Guardrail would be installed along one road segment between Stations 11+28.900 and 11+265.000.

Curb and Curb and Gutter

Curbs and curbs and gutter would be installed as necessary to carry run-off and eliminate erosion along road shoulders. The curb is also being used to reduce the amount of cut required, in the cut sections. This installation would occur at 17 locations along the roadway.

Permanent Desert Tortoise Fence

The introduction of permanent fencing to direct desert tortoise from the roadway to safe crossings through culverts would occur for nearly the entire project length, from stations 10+000 to 14+922.

Parking Area

The existing parking area at the Callville Bay Marina covers approximately 17.75 acres within three lots. Proposed work in the parking lots (approximately 10.3 acres) would occur entirely on the existing lot with no new disturbed area. The work would revise the traffic movement pattern within the existing parking area to improve circulation for motor vehicles, many of them with trailers for boats and other watercraft.

Mitigation

Mitigation measures were analyzed as part of the preferred action, rehabilitate Callville Bay Road. The mitigation measures discussed in this section have been prepared to lessen the adverse effects of the proposed action.

Scenic Resources

Callville Bay Road improvements would be limited to the minimum corridor necessary for a safe driving experience, wherever possible. Both the designs and colors of construction materials would blend with the surroundings. Rocks disturbed during construction, exposed culvert ends, and flared end sections would be treated with Permeon to match local soil colors to reduce visibility to visitors.

Water and Air Quality

Erosion control measures would be implemented to minimize minor and short-term impacts to water quality. Sediment traps, erosion check structures, and/or filters would be considered. 

Fugitive dust plumes would be reduced to the extent possible using water to sprinkle on soil during earth-disturbing activities. Water used during road construction would be pumped from Lake Mead, stored in a tank on the boat ramp, and hauled by truck. Airborne particulates would be increased in the area of construction during the work effort and for a time following its completion. Concrete and batch plants would be located outside the NRA; however, it is expected that the contractor would use existing commercial sources of concrete and asphalt.

Revegetation

For much of the corridor, revegetation work would be minimized because construction would be completed in previously disturbed areas of the roadway template. Revegetation work would use desert soil conserved along the corridor and native species from genetic stocks originating in the NRA. Revegetation efforts would also attempt reconstruction of the natural spacing, abundance, and diversity of native plant species. No imported topsoil (desert soil) or hay bales would be used during revegetation, in an effort to avoid introduction of exotic plant species or inappropriate genetic stock of native plant species. 

Desert soil would be stored as near its original location as possible to minimize vegetation impacts and potential compaction and erosion of bare soils. Approximately 1,160-cubic meters (1,517.2-cubic yards) of salvaged desert soil would be stored at the construction staging area near Northshore Road and on existing pullouts within the corridor that would be closed and restored. Replacement of the desert soil would include spreading, scarification, mulching, and seeding and/or planting species native to the immediate area. Stones and disturbed bedrock along the roadside would be treated with a simulated desert varnish material such as Permeon, to reduce visual impacts related to construction. As necessary, desert soil replacement techniques would be used to re-establish desert crust surface and minimize impacts from invasive plant species, such as Russian-thistle, that would become established on restored sites. Exotic species such as Russian-thistle may grow from these newly placed desert soils for the first two to three years of vegetation re-establishment.

Archaeological and Cultural Resources

Should unknown archaeological resources be uncovered during construction, work would be halted in the discovery area and the NRA would consult according to 36 CFR 800.11 and, as appropriate, provisions of the Native American Graves Protection and Repatriation Act of 1990.

Accessibility

In conformance with applicable laws and regulations, specifically the Architectural Barriers Act of 1968 (Public Law 90-480), the Rehabilitation Act of 1973 (Public Law 93-112), and the 1984 Uniform Federal Accessibility Standards (49 CFR 31528), specific parking areas in parking lots, curb cuts, sidewalks, and all other facilities associated with this project would be handicap accessible.

Desert Tortoise

During the informal consultation process (Hendricks 2002), three impact types were mentioned by the Service, including: 1) construction and road widening impacts, 2) impacts related to increased speed following rehabilitation of the roadway, and 3) covering over desert wash habitat and removing caliche layers and caves. Recommendations from the Service were also made during this meeting and included: 1) obtain a USACE permit for adding fill into the desert washes, 2) provide desert tortoise fencing as appropriate, 3) potentially fence other sites in the NRA where higher densities of the desert tortoise exist (possibly to the north, along Northshore Road), and 4) require desert tortoise education and monitoring for construction crews. The first of these recommendations is being conducted under the scope of a larger environmental assessment effort.

The Rehabilitate Callville Bay Road Project would occur in the Mojave Desert scrub habitat (Sparse Desert Wash and Creosote Bush – White Bursage Sparse Shrubland) for the desert tortoise. Construction along this existing roadway would primarily affect previously disturbed (abandoned previously surfaced areas of road and pullouts), rarely used habitat (USDI-NPS 1994). Desert tortoise populations along the roadway have already received impacts, evidenced by the lack of signs of current habitation and limited signs of earlier habitation found during a 1992 desert tortoise survey (for the first 800 meters of habitat along Callville Bay Road only) (Hurst et al. 1992). The area immediately adjacent to the roadway can be considered mostly uninhabited and abandoned habitat. 

However, there are incidental reports of desert tortoises crossing the Callville Bay Road (Boyles, pers. com. 2002). Perimeter surveys would need to be conducted farther from the alignment to determine if recent desert tortoise habitation has occurred. Construction may affect desert tortoises inhabiting areas on the perimeter of the project area or desert tortoises that enter into the project area from adjacent terrain.

Mitigation measures that would be implemented to further minimize adverse effects to the desert tortoise, including habitat loss, degradation, and fragmentation; direct mortality from construction activity; and common raven predation are presented as follows:

· The clearing limits (construction limits) outside of the existing road prism would be clearly marked or flagged prior to construction. All construction activities, including staging areas, would be located within previously disturbed areas and fenced if necessary. Construction sites would be surveyed for desert tortoise presence, including burrows, prior to use. Permanent desert tortoise fence would be installed along both sides of the Callville Bay Road for a majority of the corridor length, to deter individuals from crossing the construction zone and later the improved traffic lanes. The fence would act as a drift fence to direct desert tortoises through culverts under the road and allow access to habitat on both sides of the road.

· Use qualified and authorized biologists for all activities within the roadway corridor. An individual will be designated the field contact representative to oversee project compliance and coordination.

· All new culverts installed would be a minimum of 30 inches in diameter, providing adequately sized passageways for the desert tortoise.

· The project area would be surveyed by a qualified biologist for desert tortoises and their burrows and dens, immediately prior (within 24 hours) to the onset of construction in any given area. The results of the surveys would be to remove all desert tortoises currently on the project site and identify all burrows that may be avoided during construction. All desert tortoise surveys, handling of desert tortoises, and burrow excavation would be performed by a qualified or authorized biologist.

· Desert tortoise burrows found within the project area would be avoided if possible. They would be protected with desert tortoise-proof fence, placed at a minimum of 20 feet from the burrow on sides bordered by construction, to prevent crushing of underground portions of the burrow. The fencing would remain in place until construction in the vicinity was completed. Placement, inspection, and removal of fencing would occur under the direction of a qualified biologist.

· Desert tortoise burrows found within the project area that could not be avoided during construction, would be excavated by hand to determine if the burrows were occupied and to remove any desert tortoises present. All desert tortoises found within the project area, whether above ground or in excavated burrows, would be placed 300 to 1,000 feet outside of the clearing limits in the direction of undisturbed habitat. Handling and placement of desert tortoises would be performed in accordance with procedures identified in consultation with the Service. NPS biologists would be consulted prior to determination of the best time of year for excavation of burrows and relocation of desert tortoises.

· The contractor must protect against intrusion by the desert tortoise at sites with potential hazards (auger holes, steep-sided depressions, etc.).

· Construction personnel would be informed of the occurrence and status of the desert tortoise and would be advised of the potential impacts to desert tortoises and potential penalties for taking a threatened species. Following training of project staff, each trained individual would sign a completion sheet to be placed in file at the NRA (Attachment B).

· A litter control program would be implemented during construction to eliminate the accumulation of trash, to avoid attracting common ravens that may prey on juvenile desert tortoise. Trash would be removed to trash containers following the close of each workday, and disposed outside the NRA in a sanitary landfill at the end of each workweek.

· Approximately 2.2 acres of desert tortoise habitat (2.1 acres upland and 0.1 acres desert wash) disturbed by historic construction (existing pullouts) and maintenance activities would be revegetated and surface reclamation of the disturbed areas would be performed to advance recovery of the habitat. At a minimum, desert soil salvage, rocks, and plants; scarification and recontouring disturbed sites; replacement of desert soil, surface armor rock, and large rocks; seeding and planting with native species; and application of a chemical weathering agent to replicate the natural coloring of the surface layer would be considered.  

Other Special Status Species

Five federal candidate wildlife and plant species may occupy habitat in the Callville Bay Road area, and include Sauromalus obesus (Chuckwalla), Heloderma suspectum cinctum (Banded Gila monster), Arctomecon californica (Las Vegas bearpoppy), Astragalus geyeri var. triquetrus (threecorner milkvetch), and Eriogonum viscidulum (sticky buckwheat) (USDI-FWS 2001, NNHP 2002). 

Chuckwallas are present in southern Nevada, southern Utah, southeastern California, western Arizona, southern Baja California, and west-central Sonora. The species is considered widespread and common in California and much of Arizona; however, Nevada ranked the chuckwalla status undetermined due to lack of information or substantially conflicting information about status or trends (NatureServe 2002d). The greatest threats to the chuckwalla are excessive collecting and habitat destruction, including habitat damage resulting from collecting where rocks are overturned and fissures and exfoliations broken open. 

Chuckwallas prefer rocky desert, lava flows, hillsides, and rock outcrops, where they bask on rocks and take shelter in rock crevices. Chuckwalla range is characterized by creosote bush and this herbivore browses on a wide variety of leaves, buds, flowers, and fruit (of various plant species), in addition to occasional insects (NatureServe 2002d). 

The banded Gila monster is present in the Mojave Desert of Nevada, Arizona, and California. Little is known about the subspecies; however, it occupies Mojave desert scrub and desert grassland, typically in rocky areas (NatureServe 2002e). This large lizard may spend over 95% of its time underground or under cover of some type. The diet of banded Gila monsters consists of small mammals, eggs of ground-nesting birds and other reptiles, lizards, insects, and carrion. The subspecies can transmit a poison about as toxic as that of the western diamondback rattlesnake (Crotalus atrox), but must do so through a bite with chewing action.

The Las Vegas bearpoppy is typically found on gypsiferous soils in desert shrub communities. The habitat consists of open, dry, spongy or powdery, often dissected badlands; hummocked soils with high gypsum content, often with well-developed soil crust; in areas of generally low relief on all aspects and slopes; and associated with a sparse cover of creosote bush, saltbush, and blackbrush associations (NNHP 2001). It is a perennial forb that forms rounded clumps and produces a yellow flower (NNHP 2001, Welsh et al. 1993).

Threecorner milkvetch occupy sandy to fine-textured soil in mixed desert shrub communities. Specifically, the habitat is described as open, deep sandy soil or dunes, generally stabilized by vegetation and/or a gravel veneer (NNHP 2001). It is an annual forb with purple or pink-purple flowers that bloom in the spring. 

The sticky buckwheat occupies desert wash, sand flats, roadsides, and deep sands with mesquite, creosote bush, white bursage, and indigobush among several other shrubs (NatureServe 2002f, NNHP 2001). Sticky buckwheat was also reported with salt-cedar and arrowweed in some sandy desert washes. It is an annual forb with small yellow flowers and blooms in April and May. The stems and branches are slightly sticky and are often covered with adhering sand particles.

Presence of the Las Vegas bearpoppy, threecorner milkvetch, and sticky buckwheat would be determined using a preconstruction survey conducted at the appropriate time of the year. However, annual variability in the germination and survival success of winter annuals occurs in response to variation in rainfall, consequently the presence of threecorner milkvetch and sticky buckwheat could go undetected during a survey. The primary means of preserving individuals of these species would be through the salvage and replacement of desert soil to preserve seeds that may be present.

Construction Plan Drawings

Detailed preliminary (30% complete) construction plans have been prepared and are attached for reference, to more fully comprehend the project scale (Attachment C).

AFFECTED ENVIRONMENT

INTRODUCTION

This section describes the environment that may be affected relative to the Rehabilitate Callville Bay Road Project. Only the elements relevant to habitat establishment and maintenance are addressed within this BA, other elements are addressed in a broader environmental assessment.

Location, Access, and Visitor Use

Lake Mead National Recreation Area is the oldest and largest national recreation area in the National Park System, encompassing approximately 1,468,380 acres (USDI-NPS 1994). Included within NRA boundaries are Lakes Mojave and Mead (that are together 177 miles in length), the Shivwits Plateau, and adjacent desert upland and wash habitats. Lake Mead is 110 miles long, forming behind Hoover Dam, which was completed in 1935. Lake Mojave is 67 miles long, forming behind Davis Dam, which was completed in 1953.

Callville Bay is one of the closest, developed recreation areas to the city of Las Vegas and large numbers of local visitors use the facility for water-based recreation during the year. Although the exact number of vehicle visits and visitors to Callville Bay is unknown, some 9 million visitors were estimated for the entire NRA and over 669,000 vehicles traveled on Northshore Road during 1993. These numbers have remained relatively stable up to this time, and the population of the Las Vegas area has increased each year (Melville, pers. com. 2002). 

The Callville Bay Road, in cross-section, includes two 11-foot-wide travel lanes with unpaved shoulders. Road maintenance work includes routine and recurring activities to repair or preserve the existing roadway. This work does not significantly improve the condition of the road or its service life; operation and safety are minimally enhanced and physical deterioration is slowed. The maintenance activities routinely performed include: patching, applying chip-seal, striping, ditch cleaning/shaping, shoulder stabilization, guardrail maintenance, and signing. There is no maintenance activity outside the existing roadway, from ditch to ditch.

The purpose of a road shoulder is to support and supplement the paved roadway section, provide an emergency recovery area, and accommodate emergency or short-term parking. On horizontal curves that currently exist, motorists have drifted off the paved roadway and disrupted the shoulder. Often, this disruption has resulted in a shoulder being three to six inches lower than the adjacent roadway. Shoulder maintenance is further affected

by the large volumes of runoff accompanying heavy storms that sometimes wash away the shoulder entirely. When the shoulder is lower than the edge-of-pavement, motorists leaving the roadway experience difficulty in returning, often overcorrect, and may experience accidents. 

NATURAL RESOURCES

Climate and Air Quality

In the region of Callville Bay, daily summer temperatures are typically over 100oF, while winter high temperatures average about 50oF. Only rarely do the nighttime low temperatures fall below freezing or 32oF (0oC). The region is arid, averaging from three to five inches (7.6 to 12.7 cm) of precipitation annually. Most precipitation falls during intense thunderstorms from July through September, when warm and moist air dominates the weather conditions.

Lake Mead NRA is in a region designated Class II under the Clean Air Act, as amended in 1977. Generally the air quality is considered good; however, air pollutants occupy the Colorado River Basin from a variety of regional sources and are of particular concern during periods of atmospheric inversion. Most reductions of air quality for this region were attributable to air flow from the Las Vegas Basin and the coal-fired Fort Mohave steam generating plant, both of which lie west of the NRA (USDI-NPS 1994). 

Geology, Soils, and Topography

The Callville Bay Road lies on the southeastern slope of Black Mesa and crosses Callville Wash and its tributaries several times prior to reaching Lake Mead. Black Mesa contains many volcanic rocks that are light gray in color, but have developed a black varnish through exposure to the desert environment. The rocks range in size from boulders to cobble. The desert soils are shallow, gray in color, have a high salt content, and are underlain by caliche hardpans. These soils have been described as lithosols (USDI-NPS 1986). Some exposures of gypsiferous soils also occurred, and were grayish-white to red in color.

The elevation of the roadway surface ranges from approximately 1,365 feet at the southeastern terminus near Lake Mead to 1,730 feet at the northwestern terminus with the Northshore Road. At the highest elevations, the road crosses relatively flat topography composed of low ridges, hills, and small desert washes. It passes through a long ridge off Black Mesa, below which the roadway traverses slopes, ridges, and crosses the larger Callville Wash at several sites.

Hydrology and Floodplains

The Callville Bay Road crosses numerous small desert washes (three of these drain north of Black Mesa and the rest east of the mesa down Callville Wash) and the larger Callville Wash several times over its 4.0-mile (6.0 km) reach. These washes are typically dry, but subject to flash flooding during thunderstorm events occurring in the late summer and fall months. The drainage crossings consist of medium to large diameter culverts. Roads within the NRA are excepted actions under NPS guidelines for compliance with Executive Order 11988 – Floodplain Management (USDI-NPS 1994). All pullouts would be located outside of washes and flash flood channels.

Vegetation and Wildlife

The existing Callville Bay Road was constructed through sparse desert shrub and desert wash plant communities of the Mojave Desert section of the American Semi-desert and Desert Province (NatureServe 2002a). A desert shrub community consisting of the Creosote Bush – White Burrobush Shrubland Association (NatureServe 2000a) is present and typically provides less than 5% foliar cover. This association occupies sandy or rocky desert soils and is dominated by creosote bush (Larrea tridentata), white bursage (Ambrosia dumosa), indigobush (Psorothamnus fremontii), beavertail cactus (Opuntia basilaris), cholla (Opuntia sp.), range ratany (Krameria parvifolia), and brittlebush (Encelia farinosa). 

On gypsiferous soils, the short-shrub desert holly (Atriplex hymenelytra) was also observed. Gypsiferous soils along the Callville Bay Road corridor tended to be nearly devoid of vegetative cover. 

The herbaceous understory of these sparse shrublands included desert trumpet (Eriogonum inflatum), six-weeks fescue (Festuca octoflora), and spineflower (Chorizanthe sp.). One small patch of sand adjacent to the roadway also supported the Spanish needle (Palafoxia linearis). All desert shrub species growing on the roadway edge and receiving additional moisture through runoff were more robust and typically were producing flowers and fruits. 

Desert washes were present in the form of Callville Wash and its tributaries. One small tributary wash (approximately 5 meters wide) near Northshore Road was dominated by big galleta (Hilaria rigida), range ratany, threeawn (Aristida sp), and Nevada ephedra (Ephedra nevadensis) and had approximately 15 to 20% foliar cover. Some intermediate tributary washes supported white bursage, rush bebbia (Bebbia juncea), Nevada ephedra, and indigobush, at times reaching and exceeding 10% foliar cover. Callville Wash ranges from approximately 10- to 30-meters wide and supported sparse stands and individuals of Nevada ephedra, indigobush, rush bebbia, white bursage, catclaw acacia (Acacia greggii), and honey mesquite (Prosopis glandulosa). 

Near the Lake Mead terminus of this corridor, Callville Wash supported stands of salt-cedar (Tamarix chinensis) and arrow-weed (Pluchea (Tessaria) sericea) at the roadway toe-of-fill. These stands would not be affected by road rehabilitation, which is confined to the top of the prism at this site. A small tributary drainage area, with a plugged culvert, is also present and the pooled water at the roadway toe-of-fill has been available in sufficient quantity to allow a decadent stand of salt-cedar to become established. Because of the sporadic water supply, this stand consists of approximately 80% dead salt-cedar stems and is revegetating to creosote bush. Salt-cedar is an exotic riparian shrub that is being actively controlled at springs within the NRA, however, not along the Lake Mead shoreline to date (Hendricks, pers. com. 2002). The Nevada Weed Action Committee (NWAC 2002) considers salt-cedar a noxious weed within the state of Nevada.

Exotic species of plants have been introduced to the islands within the parking lots and as landscaping for dwellings and facilities. Species of palm trees, mulberry (Morus alba), oleander (Nerium oleander), juniper (Juniperus sp.), and Bermuda-grass (Cynodon dactylon), to name a few ornamentals and exotics, were noted. The tree species were planted to provide shade, as well as representing aesthetic plantings, in the parking areas. Disturbed soils along the roadway often supported the exotic annual Russian-thistle (Salsola pestifer). Exotic annual species are common for the first 2-3 years following desert soil disturbance and restoration, but are replaced by annual and perennial native species in the NRA.

Species of lizard were the most common wildlife observed within the corridor during an early May walking survey. Six common ravens were also observed during the site visit—three near the fish cleaning station in the parking area and three along the roadway. A pair of common ravens was observed occupying a cliff-face honeycombed with hollows; however, it could not be determined if nesting was occurring at this site. Common ravens are predators of young desert tortoise and the eggs and young of many wildlife species. Other wildlife observed near the developed areas included both native and exotic bird species, including the turkey vulture, common grackle, English sparrow, European starling, mourning dove, and cliff swallow. 

Schwartz et al. (1978) listed 10 species of amphibians, 41 species of reptiles, and 70 species of mammals as occurring or potentially occurring within the NRA. Species such as the desert cottontail, Merriam’s kangaroo rat, black-tailed jackrabbit, coyote, bighorn sheep, western banded gecko, desert iguana, zebra-tailed lizard, collared lizard, side-blotched lizard, and western whiptail are commonly observed wildlife species in the vicinity of Callville Bay Road.

Desert Tortoise Background and Biology

Desert tortoises (Gopherus agassizii) are distributed from southeastern California, southern Nevada, and extreme southwestern Utah, through western and southern Arizona and northern Mexico (NatureServe 2002c and Boyles 1998). They generally occupy habitat receiving an average annual rainfall in excess of four inches (10.0 cm) and below twelve inches (30.0 cm). The desert tortoise exhibits significant morphological and genetic variation throughout the range (NatureServe 2002c). Populations occurring west of the Colorado River are thought to be distinct from those east of the river in morphology, genetics, behavior, and ecology (Lamb 1989, 1994 in NatureServe 2002c). Populations of the desert tortoise are listed as threatened within the U.S. (Federal Register, 2 April 1990 and NatureServe 2002c). 

During the 1970s, it was apparent that desert tortoise populations were declining throughout a significant portion of the range. Many factors have been implicated, including: 1) land development, 2) off-road vehicle travel, 3) poaching and vandalism (including shooting), 4) disease (especially upper respiratory tract disease caused by a mycoplasma), 5) livestock, wild horse, and wild burro grazing, 6) habitat degradation due to exotic plant invasion, 7) range fires fueled by exotic annual grasses and forbs, 8) energy and mineral development, 9) road and highway traffic/collisions, 10) trail construction, 11) collecting, 12) predation by the common raven, coyote, feral dogs and cats (associated with human garbage dumps and backyard feedings), 13) release of non-native desert tortoises into areas occupied by native populations, and 14) natural droughts (resulting in poor nutrition and immunocompromise) (Oldemyer 1994, USFWS 1990, Jacobson et al. 1995, CDF&G 1990, Berry 1992 in NatureServe 2002c and Boyles 1998). The U.S. Fish and Wildlife Service listed the Mojave population of the desert tortoise (north and west of the Colorado River) as endangered under emergency listing procedures enacted in August 1989. In 1990, the desert tortoise was listed as threatened under normal listing procedures

The desert tortoise is predominantly herbivorous and a semifossorial inhabitant of warm upland plateaus and mountain slopes in the Mojave Desert. In the Mojave Desert, the desert tortoise occupies creosote bush scrub and the creosote bush – white bursage community. The native grass, big galleta is often present where the desert tortoise is most abundant. In general, desert tortoises forage primarily on native winter and summer annual plants (dicots and grasses), perennial grasses, cacti, and perennial shrubs in descending order of preference. Insects, caterpillars, and other insect larvae may also be eaten, and desert tortoises have been observed biting road-killed anurans and lizards (Grant 1936, Brown 1968, Okamoto 1995 in NatureServe 2002c). It has been suggested that an active adult desert tortoise requires about 45 lbs (21 kg) of herbaceous forage per month (NatureServe 2002c).

Optimal diet items include forbs, which are higher in protein, carbohydrate, lipids, calcium, crude fiber, and water. Forbs known in desert tortoise diets include Eriogonum inflatum, Astragalus nuttallianus, Plantago insularis, Erodium cicutarium, Krameria parvifolia, Amsinckia sp., Camissonia sp., Descurainea sp., Lotus sp., Lupinus sp., Malacothrix sp., Gilia sp., Mentzelia nitens, and Nama sp. Annual grasses important in desert tortoise diets are largely exotics and include Bromus rubens, Schizmus barbatus, Festuca octoflora, and the native Bouteloua barbata. Perennial grasses provide food, but also provide shelter, soil retention, and a longer growing season; these species include Hilaria (Plueraphis) rigida, Muhlenbergia porteri, and Oryzopsis hymenoides. Sphaeralcea ambigua, a shrub, is regularly ingested by the desert tortoise, and Opuntia basilaris buds, flowers, and fruits are also seasonally ingested (Berry 1978 in NatureServe 2002c).

Desert tortoises may sometimes ingest high-calcium materials such as limestone pebbles, caliche from layers along embankments, soil, and bones. The ingestion of calcium is most frequently observed in adult females and possibly in growing juveniles (Esque and Peters 1994, Marlow and Tollestrup 1982 in NatureServe 2002c).

Adult desert tortoises in the Mojave Desert are typically active from March through September, with a total active period of about four to five months per year. During the spring season in the Mojave Desert, tortoises were observed to be active for about three hours every fourth day, and some tortoises did not feed for several weeks following spring emergence from dens (Behler and King 1979 in NatureServe 2002c). Desert tortoises were found to operate within the 25–35oC range of body temperatures.

Desert tortoise habitats are most often associated with well-drained sandy loam soils of plains, alluvial fans, and bajadas, although they may also occur along the edges of basaltic flow and other rock outcrops. In the Mojave Desert the sandy loam soils may be obscured by a veneer of desert pavement and burrows are most often proximate to washes and arroyos under these conditions. The desert tortoise has a tendency to excavate and utilize more than one burrow and juveniles are particularly prone to excavate multiple burrows (mostly under large shrubs) and also use abandoned rodent burrows (Woodbury and Hardy 1948, Luckenbach 1982 in NatureServe 2002c). Burrows often extend from one to eight feet in length and have a single opening. For the Mojave Desert, burrows most often open under a creosote bush (59–77% of the time) or white bursage (21% of the time) shrub. 

Winter burrows are more properly called dens and are extensive, up to 30-feet in length. These dens open to southern exposures and are often subject to communal use by several individuals. Dens are typically excavated beneath caliche or sandstone rock shelves along wash banks (Woodbury and Hardy 1948 in NatureServe 2002c).

Mating occurs from August through October and again in April and May. The females may store sperm from the prior fall mating or even from prior years of mating. However fertility declines as time since mating increases. Desert tortoise eggs are laid mainly from May to early July in shallow depressions, often 3 to 4 inches deep. Clutch sizes are normally 3 to 7 eggs, but up to 15 eggs have been observed in a nest. Most commonly, Mojave Desert tortoises construct egg nests inside the first two feet of the burrow floor, in the soil apron surrounding the burrow entrance, or in the shade of a shrub adjacent to the burrow. Newly hatched desert tortoises emerge from the nests in September and 83% of neonatal tortoises excavated new burrows or enlarged pre-existing rodent burrows in their first weeks (Niblick et al. 1994, Turner et al. 1984 and 1986, USFWS 1994 in NatureServe 2002c).

Under the Natural Resources Preservation Program, the NPS funded desert tortoise management programs to meet the goals and objectives of the Desert Tortoise Recovery Plan published in 1994 (Boyles 1998). This Recovery Plan recommended establishment of a system of Desert Wildlife Management Areas (DWMA) and the inventory and monitoring of desert tortoise populations over time, habitat enhancement and restoration of disturbed areas, and implementation of interpretive outreach and environmental education programs. Within the NRA, the following specific actions were taken:

· Cursory habitat surveys using 1.5-mile-long triangular transects distributed within 850,000 acres of potential desert tortoise habitat (600,000 acres in Arizona, 50,000 acres in the Gold Butte-Pakoon DWMA, 12,000 acres of critical habitat in Nevada, and an additional 175,000 acres of habitat in Nevada). One transect was placed for every 2,500 acres of potential, or 340 transects.

· Fourteen, one-kilometer square plots were also established, placed at diverse locations throughout the NRA and vary considerably in the terrain, remoteness, and degree of disturbance from human influences. Some plot locations were chosen based on previous knowledge of desert tortoise habitation in the area, others were selected following cursory examination of habitat suitability, and some were influenced by results of the previous year triangular transects.

· Twenty miles of burro exclusion fence were proposed to be constructed, eliminating burros from critical desert tortoise habitat in the Gold Butte-Pakoon DWMA.

· Ten miles of nonsystem roads were proposed to be closed and rehabilitated in desert tortoise habitat.

· Interpretive outreach and environmental education in the form of brochures and educational programs for contract workers has occurred.

These actions not only contribute to Recovery Plan objectives, but also increase the effectiveness of NRA management of the desert tortoise population (Boyles 1998). Detailed methods for plot establishment, plot survey, triangular transect survey, data collection, and use of staff/SCA volunteers are discussed in Boyles (1998).
Habitat Assessment

The NRA is actively working with Clark County, Nevada; University of Nevada; Nevada Division of Wildlife; Arizona Game and Fish; U.S. Bureau of Land Management; and the U.S. Geological Survey – Biological Resources Division to increase knowledge of the desert tortoise (USDI-NPS 1997.). Studies within the NRA include population surveys and monitoring, demographic studies to determine desert tortoise life span and causes of death, and planned future studies to determine the effects of wildland fires on the desert tortoise. 

The habitat present in the vicinity of the northwestern segment of Callville Bay Road was assessed during the Rehabilitation of Northshore Road Project in February 1992. The first 800 meters of the Callville Bay Road was surveyed using 10-meter-wide zone-of-influence surveys at the 10, 100, 200, 400, and 800 meter distances (Hurst et al. 1992). It was considered very low- to moderate-density desert tortoise habitat (USDI-FWS 1995).

Because livestock grazing as an alternate land use is no longer practiced on the NRA, less impact has occurred than on grazed public and private lands. Exotic species have not invaded this habitat generally and are mostly limited to the road edge, parking lots within the project corridor, and lower Callville Wash. Six-weeks fescue was the most commonly observed exotic grass of desert washes in the project area.

Desert tortoises were observed historically in the area of the Callville Bay and Northshore Roads during inventory and research efforts (Schwartz et al. 1978). Schwartz et al. (1978) considered the desert tortoise as widespread but in small numbers throughout the NRA below about 4,000-feet elevation. Biologists surveyed the Northshore area of the NRA during the period from 1995 through 1997, and determined it to have higher densities of the desert tortoise than most other areas of the NRA (Boyles 1998, Boyles 2002).

Specifically, a 1.0 km2 study plot was established on Government Wash, located approximately five miles west of the Callville Bay Road site, and yielded observations of six (Spring 1996) and three (Spring 1997) live desert tortoise, with no recaptures (Boyles 1998). This plot was also surveyed for burrows, carcasses, shell remains, and scat. During 1997, seven sites with tortoise remains and 86 burrows were recorded in addition to the live desert tortoises. Additional data are available from four transects inventoried during 1995 (one transect) and 1996 (three transects) (Boyles 1998). All of these transects were north of the Northshore Road and are not located along the Callville Bay Road. Desert tortoises are likely to be undercounted during dry years, as determined by an evaluation of factors affecting population assessments (Freilich et al. 2000).

Habitat Survey Results

The Callville Bay Road was surveyed for sign of desert tortoise on 29 March 2002 by the NRA wildlife biologist and Student Conservation Association (SCA) assistants (Boyles 2002, Boyles pers. com. 2002). No desert tortoise sign (individual desert tortoise, burrows, dens, scat, old carapaces and bones, etc.) was observed along this 4.0 mile-long (6.0 km) roadway corridor (Boyles 2002). Boyles (2002) did not consider this a completely comprehensive search for desert tortoise, as it was confined to the project corridor, did not extend beyond the limits of construction for the proposed alternative, and utilized the assistance of interns with limited desert tortoise survey experience. Boyles stated further that: 1) the project corridor is located in occupied desert tortoise habitat, 2) habitat quality along the road is marginal, 3) habitat quality improves with increasing distance from the roadway and increasing distance from Lake Mead, 4) there are NRA records of the desert tortoise being observed on the Callville Bay Road, and 5) to prevent desert tortoise mortalities the project corridor should be fenced and all the ground surveyed for desert tortoise immediately prior to construction activity.

Although not designed to be a desert tortoise survey, a walking or pedestrian review of the Callville Bay Road project corridor to support preparation of an environmental assessment was conducted by engineering-environmental Management, Incorporated (e2M) staff on 01 May 2002. This walking survey was performed by a senior biologist familiar with Mojave Desert plant communities, habitats, and wildlife, accompanied by the e2M landscape architect and cultural resources director, resulting in no observations of live desert tortoise or sign. 

CULTURAL RESOURCES

A cultural resources survey was conducted for the Callville Bay Road corridor during 2002 by NRA archaeology staff (Daron, pers. com. 2002). There were no cultural resources present, and the survey dates and methods will be documented in a summary report. Additionally, no cultural resources were observed by the e2M Cultural Resources Director, Landscape Architect, or Senior Biologist during a site visit that included walking the Callville Bay Road project corridor on 01 May 2002.

ENVIRONMENTAL CONSEQUENCES

This section provides an analysis of the environmental consequences to the desert tortoise. The desert tortoise was evaluated for both adverse and beneficial effects, short- and long-term effects, direct and indirect effects, impact intensity, context, and cumulative effects. Impacts related to both the no-action and the preferred action alternatives were addressed. 

No-Action Alternative

Under the no-action alternative, there would be no new effects to the desert tortoise population adjacent to the existing Callville Bay Road. The area adjacent to the road appears to be uninhabited and abandoned habitat for the desert tortoise. The road is approximately 50 years old and even modest rates of road kills along it could have depressed any adjacent desert tortoise populations. The roadway may also be restricting movement and gene flow between populations on either side, although it is likely that desert tortoises occasionally successfully cross the road or travel under it through culverts, and some genetic exchange occurs.

Conclusion

No new effect. The desert tortoise population along Callville Bay Road would continue to be adversely affected by road use over the long term, including possible impairment of desert tortoise movements, and reduction in desert tortoise numbers adjacent to the road. Potential predators of the desert tortoise, including the common raven, would be attracted to the roadway as a source of carrion from road-kill wildlife and from trash discarded by visitors.

Cumulative Impacts

The Callville Bay Road corridor lies within the boundaries of the NRA and there are no plans for additional development by the National Park Service in the vicinity. The surrounding lands are located within the natural environment or environmental protection subzones, which emphasize conservation of natural resources and provision for environmentally compatible recreational activities. The project site occupies desert tortoise habitat east of the city of Las Vegas, in Clark County. The development of private land in the vicinity of Las Vegas and its suburbs and the associated loss and degradation of desert tortoise habitat is expected to continue into the future. Actions on private lands, such as urban development, recreation, and grazing, would continue to contribute to habitat degradation and loss. The Service issued an incidental take permit pursuant to section 10 (a) (1) (B) of the Endangered Species Act of 1973, as amended, to Clark County and the cities of Las Vegas, North Las Vegas, Henderson, and Boulder City (24 July 1991). This permit authorizes incidental take of desert tortoises on non-federal land in the permit boundaries. When viewed within the regional expanse of Clark County and the geographical extent of Mojave Desert habitat available for the desert tortoise population, the impact to desert tortoises along the Callville Bay Road would be small.

Preferred Alternative – Rehabilitate Callville Bay Road

Under the Preferred Alternative, road use would continue to affect the desert tortoise population adjacent to the roadway resulting in reduced desert tortoise densities and some impairment of desert tortoise movements. During construction, some harassment would occur from the increased levels of human activity, noise, and the ground vibrations produced by vehicles and heavy equipment in the short term. However, impacts to individual desert tortoise should decrease, because the installation of permanent fences will preclude their access to the road surface and guide them to crossings, using culverts under the road for a long-term beneficial effect. 

Rehabilitation of the roadway, including asphalt removal, subexcavation of bed material, placement of new bed material, paving the road surface and shoulders, paving the pullouts and adding concrete curbs would disturb currently paved or graveled surface areas that are of no habitat value (Table 1). New roadway construction for realignment would result in the covering over of about 0.8 acres of desert wash habitat and approximately 4.3 acres of sparse desert shrub habitat that is considered of very low, to low desert tortoise density, because of its location adjacent to the road (Table 2). Following construction, approximately 2.1 acres of previously disturbed habitat would be restored using desert soil redistribution, reseeding, planting, and other revegetation/restoration techniques (Table 2).

Individual desert tortoises on the ground surface or within burrows within the construction limits could be killed or injured by construction vehicles or harassed through removal to a safer location during road rehabilitation work resulting in a short-term adverse impact. Such impacts would be mitigated by clearly marking clearing limits outside of the existing road prism and providing a permanent desert tortoise fence to prevent individuals from accessing the construction zone. Desert tortoise surveys would be completed prior to construction and any burrows present near the project boundary would be avoided if possible and protected with fencing. Any handling of desert tortoises would be performed by a qualified biologist, in accordance with procedures outlined by the Service.

Indirect adverse impacts related to capture or harassment of desert tortoises by construction personnel and attraction of the common raven to the area by trash accumulation could occur over the short term. However, each project employee would be informed of the desert tortoise presence, its threatened status, and the protocol to be used upon its observation. Appendix B provides the checklist used to brief/educate all employees associated with the construction project. Additionally, a litter control program would be implemented during construction. 

Desert tortoise mitigation measures to reduce direct and indirect impacts to individuals and habitat during the construction period were presented under the alternatives section. 

Conclusion

Approximately 5.1 acres of very low, to low desert tortoise density habitat would be permanently lost adjacent to the existing roadway. Approximately 2.1 acres of previously disturbed habitat, e.g., abandoned previously surfaced areas of road and pullouts, would be revegetated and restored adjacent to the existing roadway. Road use would continue to result in depressed desert tortoise numbers immediately adjacent to the road; however, individual desert tortoises attempting to cross the road surface would be deterred or guided to a safe crossing point (culvert) by permanent fencing.

Cumulative Impacts

The cumulative impacts for this alternative would be the same as those described for the no-action alternative.

Impact Comparison Matrix

Table 1 provides a summary of environmental consequences on the desert tortoise related to the no-action and Rehabilitate Callville Bay Road alternatives. The reader is encouraged to review the plan view of proposed construction activities (Attachment C) to fully comprehend this summary table.

Table 1. Activity Matrix Depicting the Summary of Environmental Consequences

	Alternative / Activity
	Description

	No-Action / Maintenance
	No construction-related impacts to desert tortoise would occur under this alternative. Scheduled maintenance activities would be performed as necessary for roadway safety.

	Rehabilitate / Shift Existing Roadway Alignment
	The road alignment would be shifted to provide better sight distance and reduce curves for visitor safety. Longer culverts would be required at crossings of Callville Wash where the roadway would be realigned. Realignment would occur in the vicinity of stations: 

10+800; 11+100; 12+000; 13+100; 14+600.

	Rehabilitate / Guardrail Installation
	New guardrail would be installed between stations: 11+28.939 and 11+264.852.

	Rehabilitate / Pullout Installation
	Pullouts would be installed at sites with adequate sight distance, between stations: 10+087.814 and 10+200.000; 10+530874 and 10+612.522; 11+298.214 and 11+445.783; 11+942.977 and 12+080.478; 12+580.000 and 12+729.200; 12+967.782 and 13+156.230; 13+948.175 and 14+068.000; 14+186.673 and 14+304.930; 14+496.453 and 14+682.409.

	Rehabilitate / PCC Curb Installation
	PCC Curb installation would be performed between stations: 

10+760.000 and 10+880.000; 11+020.000 and 11+229.000; 12+260.000 and 12+320.000; 13+280.000 and 13+370.000; 13+370.000 and 13+440.000; 14+980.000 and 15+160.000; 15+160.000 and 15+300.000; 15+440.000 and 15+560.000. 

	Rehabilitate / PCC Curb & Gutter Installation
	PCC Curb & Gutter installation would be performed between stations: 

11+130.000 and 11+200.000; 12+860.000 and 12+900.000; 13+260.000 and 13+370.000; 13+370.000 and 13+440.000; 14+340.000 and 14+460.000; 14+850.000 and 14+900.000; 15+160.000 and 15+220.000; 15+380.000 and 15+440.000; 15+560.000 and 15+640.000.

	Rehabilitate / Permanent Desert Tortoise Fence Installation
	Permanent desert tortoise fencing would be installed between stations: 

10+000.000 and 14+921.600


Table 2.  Impact Matrix Depicting Disturbance to Desert Tortoise Habitat

	Alternative / Activity
	Description
	Area Disturbed
	Area Restored
	Net Effect

	No-Action / Maintenance
	No change to roadway.  Scheduled or emergency maintenance performed as necessary.
	Existing Roadway = 18.7 ac.

Existing parking area / boat ramp = 17.8 ac.
	0 ac.

0 ac.
	No change.

No change.

	Rehabilitate / All Elements
	Realign segments, pave shoulders, guardrail, culvert installation, pave pullouts, curb, curb and gutter, permanent desert tortoise fence, parking lot redesign.
	Existing Roadway = 18.7 ac.

New disturbance / restoration = 7.3 ac.

- Existing pullouts (abandoned) = 2.1 ac.

- Desert Wash Habitat = 0.9 ac.

- Desert Upland Habitat = 4.3 ac.

Existing parking area / boat ramp = 17.8 ac. 

New disturbance = 10.3 ac.
	2.1 ac.

0.1 ac.

0 ac.

10.3 ac.

(restored as new parking area & boat ramp)
	+2.1 ac.

-0.8 ac.

-4.3 ac.

No change



	Total (ac.)
	All activities.
	17.6 ac.
	12.5 ac.
	-5.1 ac.


_______________

Note:  Parking area / boat ramp activities all occur on existing disturbed land, there would be no new disturbance.

DETERMINATION

Under the preferred alternative, approximately 5.1 acres of desert upland (4.3 acres) and desert wash habitat (0.8 acres) along Callville Bay Road would be lost to construction over the long term. This habitat would be taken in narrow strips or bands along very low to low desert tortoise density habitat that was considered mostly uninhabited and abandoned habitat for the species. In addition, 2.1 acres of previously disturbed (previously surfaced areas of road and pullouts) roadway corridor would be restored and revegetated. Future road use would have less effect on desert tortoise movement in the long term because permanent desert tortoise fences would be constructed, providing safer passage for the desert tortoise through culverts under the roadway. Due to placement of the permanent desert tortoise fence, an unknown area of undisturbed habitat would be unavailable for use. Upon the completion of final roadway design, this area would be calculated for proper compensation.

With the mitigation measures suggested for the preferred alternative, the National Park Service has determined that the effects of this rehabilitation project are negligible on the desert tortoise, and that long-term beneficial effects result from installation of permanent desert tortoise fence along the roadway. Considerations for the determination of a negligible effect to the desert tortoise and the likelihood of reducing the species’ survival and recovery in the Mojave Desert included: 1) this project occupies an existing, highly traveled road corridor, 2) it lies outside areas designated for recovery of the desert tortoise, and 3) only 5.1 acres of habitat will be permanently lost to construction. A total of 2.1 acres of previously disturbed habitat, mostly on existing gravel pullouts, will be restored and revegetated. There would be no temporary impacts to desert tortoise habitat within this corridor, although temporary adverse impacts could occur to individual desert tortoises.
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MANAGEMENT RECOMMENDATIONS

With the listing of the desert tortoise as a threatened species, came the need for greater research and monitoring and the development of a formal recovery plan. To halt or reverse the decline of desert tortoise populations, the recovery plan recommended the establishment of a system of desert wildlife management areas and specific actions within them that would facilitate recovery. Included in the plan were inventory and monitoring methods, habitat enhancement and restoration of disturbed area recommendations, and the development of interpretive outreach and environmental education programs (Boyles 1998). 

The National Park Service initiated a Natural Resources Preservation Program (NRPP), making funding available for five southwestern national park units to broaden their desert tortoise management programs in a manner consistent with the goals and objectives of the Recovery Plan. The four major components of the NRPP project were: 1) habitat identification surveys to determine distribution and relative density, 2) establishment and expansion of long-term monitoring plots, 3) habitat improvement and protection, and 4) interpretive outreach. For Lake Mead NRA the specific goals under the NRPP were: 1) conduct cursory habitat surveys across the 850,000 acres of potential desert tortoise habitat, 2) establish a long-term monitoring program, 3) construct burro exclusion fencing, and 4) close and rehabilitate nonsystem roads in desert tortoise habitat.

Future management of the project corridor relative to the desert tortoise would include, at a minimum, the following:

· Periodic inspection and repair of the desert tortoise drift fence, including inspection of culverts to ensure they remain open and are not blocked by rocks, sediments, or debris.

· Monitoring of revegetated sites to ensure that the effort is effective and that exotic species do not become dominant.

· Ensure that the environmental education program remains active so that desert tortoise fencing and revegetation areas are not vandalized out of ignorance and that feeding of the common ravens near the boat ramp and parking lot and improper trash disposal are discouraged.
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