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CHAPTER 4
ENVIRONMENTAL CONSEQUENCES

4.1 Introduction

This chapter relates the direct, indirect, residual, and cumulative environmental conseguences of the route
designation alternatives on Resources, Uses, and Specia Designations in the affected NEMO Routes
planning area. The analysis of environmental consequences in this chapter is organized by resource and
use element to facilitate comparisons of similarities and differences in affects of the four network
aternatives. A summary of impactsis presented in Table 2-3 at the end of Chapter 2.

NEPA and CEQ regulations, as well as BLM procedures for implementing NEPA, specify that an EA
should focus only on those resource areas potentially subject to impacts. In addition, these documents
dtipulate that the level of analysis applied to any given resource area should be commensurate with the
level of impact anticipated for that resource. Applying these guidelines to this EA, the following critical
elements of the human environment are not further analyzed in this EA.

Access for Non-renewable Energy and Mining. For all of the alternatives, route designation is
not anticipated to result in adverse energy or mining impacts. All areas of the planning area are
generally accessible under all alternatives and the casual use network will not affect the ability of
potential permittees for energy leases or mining plans to submit a proposal for use of a route not
within the network, if needed to access specific resource values.

Farmland, Prime/Unique. Significant prime and unique farmlands are not present in the
planning area.

Floodplains. Substantial floodplains are not present in the planning area.

Indian Trust Resources. Route designation for casual use will not impact Indian Trust
Resources. Existing Indian Trust Resources are accessible from County Roads or the primary
route network, and access would be made available to tribes as new Indian Trust Resources are
identified.

Paleontology. Route designation for casual use will have minima impact on known
paleontology resources. Any future paleontological or cultural resource discovered during
surveys will be evaluated.

Transportation, Utility and Communication Corridors. These corridors will not be affected
by route designations for casual use. These corridors have been adopted through the CDCA Plan,
and no changes to them are proposed in this plan amendment.

Wastes, Hazardous/Solid. Hazardous or solid wastes from vehicle use are negligible and do not
vary by alternative. This planning effort does not designate routes in intensive OHV use aress,
staging, or designated camping areas (focal points of hazardous or solid waste impacts from
vehicles).

4-1



BLM CDD Chapter 4. Environmental Conseguences
NEM O-Proposed Route Designation-Plan Amendment and EA

e Wild Horses and Burros. Route designation will not affect wild horse and burro management
areas, as route density will not significantly increase or decrease in burro or wild horse
management areas.

The computations in these analyses assume Geographic Information Systems accuracy, as identified in
the mapping source data provided. Limitations in mapping and GIS accuracy may result in small errors
on specific routes, but overall network validity has been checked through a combination of on-the-ground
fieldwork and historic data. One of the values of this analysis methodology is that clarifications to data
can be readily integrated into the analysis.

Route designations apply only to BLM managed lands and do not apply to county and private roads. The
majority of the federal lands surrounding the NEMO Routes planning area are managed by the Natural
Park Service (Death Valley National Park and Mojave National Preserve). This route designation does
not apply to routes on Park lands.

4.2 Resour ces

This section discusses the environmental impact of the alternatives considered on resources in the affected
planning area. Resources are discussed in alphabetical order.

4.2.1 Air Quality

Impacts to air quality are in the form of gaseous and particulate matter emitted into the air as a result of
the direct and indirect effects of use of vehicles on routes. All of the pollutants subject to analysis are
addressed in federal, state and local laws, statutes, regulations and rules. The federal and state ambient air
quality standards define the criteria pollutants that are part of the emissions that are typically analyzed. In
addition to the criteria pollutants, there are criteria for air toxics, hazardous air pollutants (HAP),
Prevention of Significant Deterioration (PSD), fugitive dust and regional haze.

In the case of the NEMO route designations, there are only a few pollutants that have the potential to be
emitted by casual use of vehicles and associated activities. The analysis is further focused to look at
changes in emissions that would occur as a result of various alternatives. Most activities that produce
emissions would not be impacted by the alternatives and will not be addressed in this analysis. In those
cases, the basdline of the No Action Alternative is unchanged (see Chapter 3 for the discussion of the
Affected Environment).

The activity associated with the route designations that would have an impact on air quality is route
closure and the resultant change in the amount of disturbed soil surfaces and PMyg emissions. The
analysis will address particulate matter (PM40) emissions based upon the potential to emit, and emissions
most likely to be affected by the NEMO route designations. In addition, this pollutant is important
because portions of the plan area are classified as federal non-attainment areas for PM g,

State Implementation Plans (SIP) are prepared for the federal non-attainment areas. These SIP are
designed to result in compliance with the NAAQS by federa deadlines. These SIP are implemented
through a series of rules. In addition, air quality is highly regulated by a number of additional federal,
state and regional regulations and rules.
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Planning Assumptions

The level of use of each route is not exactly known, although some routes incur higher use and some
routes incur lower use (e.g., evaluation technique in Chapter 3 Cultural route evaluation.) The Eastern
Mojave Air Quality Control District estimates PM 1 emissions based on 10 cars per day in the planning
area on the routes of travel network. Many of the routes proposed for closure have infrequent use.
Closure of a route does not necessarily mean a corresponding reduction in the miles of travel within the
region. Vehicles may use other open routes instead of a closed route. This analysis assumes no reduction
in overal use of the route network with route closures, a somewhat conservative assumption. Thus, it is
assumed that there would be no net reduction in vehicle emissions or dust from motorized vehicles use of
unpaved routes

PM 1, emissions can be due to vehicles using unpaved roads and wind erosion of disturbed surfaces such
as dirt roads. The long-term assumption is that closed routes will eventually be reclaimed (by nature and
rehabilitation action). PMjo emissions from wind erosion of disturbed surface can be substantial in the
planning area. These PM ;o emissions due to wind erosion would decrease with time, as the closed routes
become less disturbed and eventually reclaimed. This analysis relates the eventua reduction in PMyq
emissions as routes are reclaimed. .

Proposed Action

This aternative would result in 128 miles of closed routes. The closed routes would be reclaimed by
nature and scheduled for route rehabilitate actions, as needed. USEPA estimates the average emission of
PM o wind erosion of disturbed soils as 1.7 pounds per acre per day. This alternative would result in
approximately 186 acres, of land being closed to vehicle traffic (128 miles @ 12" wide) resulting in an
eventual reduction of PM 4 emissions of 317 pounds per day (58 tong/year). There would be reductionsin
emissions of particulate matter from BLM managed lands. Thiswould result in corresponding declinesin
ambient PM10 concentrations. Residual impacts would be similar to al other aternatives. Under all
aternatives, reductions would not be enough from OHV closures, planning-area wide, to substantially
change the number yearly exceedances of Clean Air Act PMy standards. However, no increase in
exceedances is anticipated as aresult of route designation and rehabilitation activities.

Enhanced Recreation Opportunitiesand Access Alternative

This alternative would result in 17 miles of closed routes and a correspondingly smaller reduction of 1.45
acres of bare ground in the plan area subject to wind erosion. This aternative would result in
approximately 25 acres of land that is closed to vehicular traffic and a 42-Ib/day reduction per day in
PM10 emissions from wind erosion (4 tonslyear). Residual impacts are not substantially different than
the Proposed Action. Exceedances would be greater in number than for the Proposed Action on alocal
level, but planning-area wide the impact would not be substantially different.

Enhanced Resour ce Protection Alternative

This alternative would result in the most miles of closed routes, and therefore would offer the greatest
benefits to air quality from reductions in PM o emissions in the planning area. The closure of 174 miles
of routes would lead to a corresponding reduction of 253 acres of bare ground in the plan area (174 miles
@ 12' wide). This would result in a reduction in PM, emissions of 430 pounds per day (79 tons/year)
from wind erosion. There would be reductions in emissions of particulate matter from BLM managed
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lands. This would result in corresponding declines in ambient PM10 concentrations. Residual impacts
would be similar to the Proposed Action.

No Action Alternative

This alternative would result in minimal change in miles of closed routes, bare ground or emissions in the
plan areain the near term. There would be minimal changes in emissions of particulate matter or ambient
PM 10 concentrations from BLM managed lands, in the near term. In the long-term, new-routes identified
since previous route designation efforts may be closed with resulting reductions in emissions of
particulate matter from BLM managed lands due to decreased wind erosion emissions. Thisis anticipated
to amount to as much as 40 miles of routes, and would occur based on resource sensitivity and as funding
isavailable. Residua impacts would be similar to the Enhanced Recreation Opportunities and Access
Alternative.

Federal Confor mity

A federal conformity analysis is required for any federal action within any federal non-attainment or
maintenance area. There are three areas within the NEMO area that meet those criteria. These are the
Owens Valley and the Mojave Desert PM10 planning areas and the Mojave Desert modified ozone-
planning area. The clean air act and its implementing rules (40 CFR 93) state that federal agencies must
make a determination that proposed actions in federal non-attainment/maintenance areas conform to the
applicable implementation plan (SIP) before the action is taken. In addition, the action cannot cause or
contribute to any new violation of the National Ambient Air Quality Standards (NAAQS), cannot
increase the frequency or severity of any existing violation of any NAAQS or delay timely attainment of
any standard or any required interim emission reduction or other milestones.

Confor mity Analysisand Conclusion

The Proposed Action and the Enhanced Resource Protection Alternatives result in reductions of
PM10 emissions and reduces ozone emissions. The Enhanced Recreation Opportunity and Access
Alternative and the No Action Alternative have small or minimal reductions in the amount of
emissions, respectively. None of the alternatives would increase emissions. As a result, no further
conformity analysisis necessary and aformal conformity determination is not required.

4.2.2 Biological Resour ces - Vegetation

Despite the low use, routes by their very nature have some loss of vegetation and compacted soils.
Although the total area denuded of vegetation by roads may be small, there are a variety of other effects
of vehicle use on the vegetation community. Among these are the following:

o Alterations in surface water flow and percolation, especialy where the roadbed is not at grade
level (Trombulak and Frissell 2000);

e An increase in overal plant height, plant biomass, and foliage arthropods through "water
harvesting" adjacent to compacted roadbeds (Johnson et al. 1975, Vasek et al. 1975b), yielding
an overal increase in vegetation production, even after considering the denudation of the
roadbed;
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e Providing a corridor of dispersal for some species of noxious weeds (Trombulak and Frissell
2000). In general, noxious weeds are more easily dispersed, grow quickly, and are highly
competitive relative to native species--a difference augmented by the existence of many travel
corridors. Seeds of invasive plants can be transported by vehicles in tires, windshields, under-
carriage components, etc. traveling on the routes,

e Changesin the fire ecology in areas due to associated increases in noxious weeds. Invasive plants
spread fires where they would not normally spread in the absence of invasive plants...e.g., the
presence of Schismus sp. and Bromus sp. facilitated the spread of fire in the Mojave Desert
(Brooks 1999) across interspaces between shrubs. Designated routes of travel can therefore
impact the long-term fire ecology of the area by affecting the relative rates of spread of invasive
species and likely areas of occurrence. Generaly, the aternative with the lowest density of
routes would have the least adverse impacts on vegetation through the spread of invasive plants,
whereas the alternative with the highest density of routes would have the most adverse impact on
vegetation. Route redundancy also has an impact on fire ecology because it affects route density;

e Lossof native vegetation due to driving off of roads for camping or parking;

e Certain communities that are generally smaller in area, such as Joshua tree stands, Fremont
cottonwood stands, and willow stands, are more affected by fragmentation and degradation;

e Increased occurrence of fires started by visitors.

Several annotated bibliographies address the effects of roads on vegetation and natural communities;
among these are Boarman 1999, Rowland 1980, and Spellerberg and Morrison 1989.Trombulak and
Frissell (2000) reviewed the literature on ecological effects of roads, and Lovich and Bainbridge (1999)
reviewed a variety of degrading activities, including roads. These bibliographies and literature reviews
elaborate on the effects listed above, provide additional literature, and describe other effects of roads.

The compaction and loss of vegetation that has already occurred on the more heavily used roadbeds as a
result of past route use may prevent natural re-vegetation of native species consistent with the
surrounding area. Therefore, designating heavily used routes of travel will have minor direct effects to
the vegetation on the route, at least in the reasonably foreseeable future, although direct impacts to
vegetation off-route due to associated parking and camping may have an impact, particularly adjacent to
recreational destinations. However, the majority of the routes within the routes of travel network enjoy
light to moderate use at the present time, depending upon location and vehicle capability requirements
(e.g., 4-wheel drive route).

Many of the wetland and riparian habitats are rated under Proper Functioning Condition assessments as
already at-risk or non-functional due to vehicle use, camping, parking, route proliferation, and indirect
impacts that may be associated with casual access by vehicles such as some exploratory mining activity or
distribution of invasive plants (Tamarix sp., Arrundo donax, etc.). Disturbance of wetland areas can lead
to the introduction of spread of invasive plants. Moreover, invasive plants decrease the diversity and
abundance of wildlife species that would otherwise be high in riparian areas. The impacts associated with
open routes in wetland and riparian areas may range from minor, where they are fenced and have limited
visitation, to substantial, where they have no fencing to control vehicular access and overnight activities
are occurring, taking into consideration accessto at-risk or non-functional wetlands.
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Proposed Action

The UPA consisting primarily of mesquite bosgue found in the Denning Spring ACEC would be
protected by a partial route closure from the north, as there would be a set back from the spring covering
the UPA, and the route to Denning Springs from the south to Fort Irwin National Training Center would
be closed. In addition, a few wash routes would be closed under the Proposed Action based on resource
conflicts. The lower density of routes and avoidance of sensitive riparian areas would result in a positive
direct effect on vegetation, in that it would maintain the integrity of these plant communities as a whole
by decreasing erosion impacts, compaction, and an indirect loss of vegetation due to driving off of roads
for camping or parking. Portions of routes leading to sections of the Amargosa River drainage would also
be closed, offering increased protection of these riparian habitats. Routes of travel to some developed
springs in the Valley View grazing allotment would be changed from “open” to “limited” use under this
aternative. Access to Mineral Spring would be “limited” under the Proposed Action. Under this
alternative, the route leading to Badwater (a non-potable water source) would be closed. Overal riparian
and wetland impacts under this alternative are low, given the sensitivity of riparian and wetland areas
with vehicle access and the Proposed Action would offer beneficial impacts to riparian and wetland
areas. The Proposed Action would also result in a positive benefit to vegetation due to reduced
opportunity for spread of invasive species. Some redundant routes were closed in areas with problems
with invasive species. However, maintenance of network and recreation access and resource limitations
precludes treatment of all known areas with non-native species infestations. Residual impacts would
include increased potential for noxious species along open routes in areas that already have problems with
non-native invasive species, and associated long-term increasing fire management risks in these areas.

Enhanced Recreation Opportunitiesand Access Alternative

Under the Enhanced Recreation Opportunities and Access Alter native, there would be little change to
the current network, and therefore no measurable benefit to vegetation resource. In the long-term, there
may be decreased potential for re-vegetation on moderately used routes if anticipated casual use continues
to increase as forecast, consistent with population growth, into the middle of the next century. Lightly
used routes may begin satisfactory re-vegetation of native speciesin afairly short amount of time, given
the right environmental conditions, or it may take several years in drought conditions.

Overal riparian and wetland impacts under this alternative are moderate, given the sensitivity of riparian
and wetland areas that currently have vehicle access.

An excess of routes facilitates the spread of invasive noxious weeds over time. Under the Enhanced
Recreation Opportunities and Access Alternative, there would be little change to the current network,
and no change to the current impacts to noxious species and fire ecology from the existing network.
Currently, invasive species are a persistent problem in various areas of the eastern Mojave Desert, both in
riparian areas and uplands; therefore, the affects of the Enhanced Recreation Opportunities and Access
Alter native would be moderately adverse.

Routes through the Carson Slough ACEC would be open under this aternative. This includes an
additional existing route not designated in the 1987 that would be open for access just within the western
boundary of the Carson Slough ACEC.

Residual impacts include loss of vegetation due to driving off of roads for camping or parking, including
T&E species and riparian vegetation. As with the Proposed Action, there would be increased potential
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for noxious species along open routes in areas that already have non-native invasive species, and
associated long-term increasing fire management risks in these areas.

Enhanced Resour ce Protection Alter native

The impacts of the Enhanced Resource Protection Alternative are similar to those of the Proposed
Action. This aternative would result in the lowest density of routes and the avoidance of the most
riparian areas and washes, and therefore has the greatest net benefit to vegetation communities. Both the
north and south routes to the Denning Spring ACEC would be closed under this alternative, resulting in
the protection of a riparian UPA, not only from vehicular access but also from non-vehicular access.
Elimination of routes (regardless of the reason for the route closure) and in particular closures of routes
within washes or riparian areas would have a positive effect on vegetation, in that it would maintain the
integrity of the plant community as a whole by decreasing erosion impacts, compaction, and loss of
vegetation due to driving off of roads for camping or parking. The impacts on riparian/wetlands would be
similar to those listed under the Proposed Action, except additional routes in the Amargosa drainage
would be closed and a route segment leading to Mexican Spring would be closed under this alternative.
The lower density of routes and avoidance of sensitive washes and riparian areas of the Enhanced
Resour ce Protection Alter native would also result in the most positive benefit to these resource values
aswell as due to reduced opportunity for spread of invasive species of any of the alternatives.

Routes through the Carson Slough ACEC and routes that access the ACEC from the south would be
closed under this aternative, which would be a beneficial impact to the habitat of the federally
endangered Amargosa niterwort. Residual impacts from noxious species would be somewhat lower under
this alternative than the Proposed Action due to the greater number of redundant route closures.

No Action Alternative

Impacts would be similar to those described for the Enhanced Recreation Opportunities and Access
Alternative. Under the No Action Alternative, there would be little change to the current network, and
therefore no measurable benefit to vegetation resource. In the long-term, there may be decreased
potential for re-vegetation on moderately used routes if anticipated casual use continues to increase as
forecast. Overal riparian and wetland impacts under this aternative are moderate, given the sensitivity of
riparian and wetland areas with current vehicle access. Currently, invasive species are a persistent
problem in various areas of the eastern Mojave Desert, both in riparian areas and uplands; therefore, the
affects of the No Action Alternative on vegetation and fire ecology from invasive species would be
moderately adverse.

Routes through the Carson Slough ACEC would be open under this aternative. This includes an
additional existing route not designated in the 1987 that would be open for access just within the western
boundary of the Carson Slough ACEC. Residual impacts would be similar to the Enhanced Recreation
Opportunitiesand Access Alternative.

4.2.3 Biological Resources- Wildlife

The Proposed Action would result in a net increase of 50 miles in the designated route network as
compared to the No Action Alternative, including the closure of 128 miles of routes and the Enhanced
Resour ce Protection Alternative would result in a net increase of 4 miles in the designated network,
including the closure of 174 miles of routes. Wildlife would benefit from the closure of routes that
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impact wildlife behavior (i.e. feeding, breeding, nesting, watering sites, migration corridors). Reductions
in the number of redundant routes would consolidate habitats that would otherwise be fragmented under
the conditions of a dense route network and that otherwise would be more vulnerable to invasive species
with resulting lower diversity and generally lower wildlife values. Protection of unique habitats, such as
riparian areas and certain plant communities, would also be a positive impact on wildlife for this
aternative. Residua impacts would primarily include direct mortality to small critters of all types (bugs,
reptiles, mammals, and birds) and an occasional larger mammal from casual and permitted users of the
designated route network. In addition, increased potential for noxious species along open routes would
result in lower quality wildlife habitat in those areas, as non-natives do not meet most wildlife nutritional
needs as well as native species. The Enhanced Resource Protection Alternative would have the lowest
residual impacts due to having the fewest open milesin that aternative route network.

The Enhanced Recreation Opportunities and Access Alternative would result in a net increase of
161miles in the designated route network as compared to the No Action Alternative, including the
closure of 17 miles of routes. Impacts to wildlife from the routes of travel network under these
alternatives would depend on frequency of route use by vehicles, time of year, species density near the
route, and species behavior associated with the route. Many animal species can easily cross routes of
travel; nevertheless, routes with moderate to high use patterns may eventually result in habitat
fragmentation and decreased diversity over time, particularly under the Enhanced Recreation
Opportunities and Access Alternative. Residual impacts are similar to the Proposed Action, and slightly
higher in the Enhanced Recreation Opportunities and Access Alternative because of the increased miles
of routes.

Wildlife Special Status Species

The impacts of the route designation aternatives on special status wildlife species are discussed in the
following section on a species basis.

Amargosa vole

There are no routes of travel within the habitat of the federally and state endangered Amargosa vole,
therefore route designation under all aternatives would have no effect on the Amargosa vole or the
portions of its critical habitat that contain the constituent elements of Amargosa vole habitat, which is
“wetland vegetation present in digunctive ‘pockets’ along an isolated riparian segment of the Amargosa
River” (U.S. Fish and Wildlife Service 1997).

Least Bell’s Vireo and Southwestern Willow Flycatcher

Least Bell’s vireo would likely benefit from any decrease in human disturbance as it is very sensitive to
noise, night lighting, and consistent human presence in an area; excessive noise can cause least Bell's
vireo to abandon an area (51 Federal Register 16474), whereas disturbance is expected to disrupt nesting
of the southwestern willow flycatcher only when human activities are continuous, intrusive, and adjacent
to the vegetation that supports a nest (60 Federal Register10694.

The federally and state endangered least Bell’s vireo and southwestern willow flycatcher forage in the
Amargosa River drainage, including Grimshaw Basin, Amargosa Canyon, and Willow Creek. The
species is suspected to nest in this general area, although no positive proof has been provided to date
(Bureau 20033, Southern Sierra Research Station 2002). There are no routes within the central canyon
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area because of its status as an ACEC starting in 1983, and itsinclusion in alarger pan-Amargosa ACEC
implemented under the CDCA Plan Amendment (NEMO 2002). None of the aternatives would change
this existing situation in the Central Amargosa Canyon area. It is anticipated that no alternatives would
have any residual effects on either species, given current information. Vireo nests found in additiona
locations could trigger future seasonal or permanent route closures, given sensitivity to human
disturbance. These would be addressed when nests are discovered, based on proximity to the route
network, per identified criteria.

The No Action and Enhanced Recreation Opportunities and Access Alternatives do not change the
existing 1985-1987 route network as it exists now in the other portions of the action area in which least
Bell’s vireo or southwestern willow flycatcher may migrate or forage (no nesting by these species is
known to occur within the remainder of the action area). Therefore these two alternatives do not alter the
amount of access provided by routes to these migratory bird species, and the potentia for human
disturbance.

The Proposed Action and Enhanced Resource Protection Alternatives close one, and some routes,
respectively, adjacent to riparian habitat far removed from the Amargosa River drainage where least
Bell’ s vireo or southwestern willow flycatcher have been sighted. Although it is unlikely that least Bell’s
vireo nest outside of the Amargosa River drainage, if nesting pairs of this species do exist where route
closure would occur under this aternative, or closure provides the opportunity for such nesting,
substantial benefits to the species could occur.

Inyo California Towhee

The federally threatened and state endangered Inyo California towhee’s habitat is very limited within the
action area (Argus Range); its designated critical habitat comprises an even smaller portion of the
planning area. All four alternatives leave the amount of routes designated as open, closed, or limited
within this species habitat unchanged from the 1985-1987 network; in the 1985-1987 network designated
routes were located such that they do not travel to or by springs in this area, and some roads are
barricaded at their ends sufficient distances from springs occupied by species that vehicles are unlikely to
disturb the species (U.S. Fish and Wildlife Service 2003). No residual impacts are anticipated.

Desert Tortoise

Common to All Alternatives

The federally and state threatened desert tortoise is found throughout the southern two-thirds of the action
area except in certain sand dunes and portions of the Baker sink which lack viable habitat. By definition,
habitat in the action area is Category |11, which has lower population densities and generally lesser quality
habitat. The following discussion is from the Bureau' s biological evaluation (2004b) on the effects of the
Proposed action. The discussion is based in large part on the U.S. Fish and Wildlife Service's effects
analysis found in the biological opinion on desert tortoise for the Western Mojave Planning Area route
designation project effects analysis (USBLM 2003c).

Roads can have both direct and indirect effects on desert tortoises and their habitat. The primary direct
effect is that vehicles that are driving on routes of travel can strike desert tortoises. Asis usually the case,
hatchling desert tortoises are the most difficult individuals to detect and may be inadvertently struck by
vehicles. However, they may be at somewhat less risk than sub-adult and adult desert tortoises because
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their territories are presumably smaller, they may move around less and therefore are less likely to
encounter a road. Their propensity to be more active during cooler times of the year may extend the
periods during which they are at risk from vehicle strikes.

Although larger individuals can be seen on roads more readily than the younger, smaller ones, vehicles
can travel at speeds that reduce the ability of drivers to detect and avoid desert tortoises. Rises and turns
in roads also decrease the ability of drivers to detect desert tortoises. The actual level of mortality that
would occur along a specific road will be influenced by many variables and is difficult to predict; the
level and type of use of the road by vehicles and the number of desert tortoises present during periods of
heavy use are primary factors that are difficult to predict. Mortality associated with vehicle strikes will be
greatest in the spring and fall, in areas where desert tortoises are most common. Along heavily used
roads, the number of desert tortoises is depressed for some distance from the edge of the road; along
lightly used roads, Von Seckenforff, Hoff and Marlow (2002) did not detect any significant difference in
the distribution of desert tortoises.

The extent of mortality of desert tortoises will increase as the density of roads and the number of animals
increase. At some point, vehicle use on roads (and other activities that accompany vehicle use) would
likely reduce the number of desert tortoises to a point where the level of mortality also decreases, simply
because fewer desert tortoises live in the region. At the present time, desert tortoises seem to have become
so rare in areas where they were formerly abundant that they are unlikely to be struck by vehicles.

Some routes of travel are located in washes. Washes can provide important resources to desert tortoises
because they often support forage plants at times when upland areas do not; desert tortoises also
frequently use the banks of washes to construct their burrows. At times, desert tortoises may use washes
to move through their territories; they may travel along washes more frequently in extremely rugged
terrain. Consequently, vehicle use in washes has the potential to have arelatively greater degree of impact
on desert tortoises than the use of roads. Adverse effects would be greatest in more narrow, vegetated
washes where vehicles do not have room to maneuver around shrubs or avoid riding partially up banks;
the ability of drivers to see desert tortoises in these washes is aso diminished. In wide washes, where
flooding causes relatively frequent disturbance and few shrubs are present, vehicles can be used with little
or no effect on desert tortoises or their habitat.

The human activities that routes of travel accommodate may pose a greater threat to desert tortoises than
being struck by a moving vehicle because of the variety of indirect effects they can pose. Routes of travel
through the desert increase the frequency at which people can interact with desert tortoises. These
interactions can lead to uninformed or malicious interactions that result in injury, mortality, or collection
of desert tortoises. Unauthorized handling or restraint of a desert tortoise could induce physiological
stress that reduces the animal's ability to withstand high temperatures. Additionally, desert tortoises may
seek shelter in the shade of vehicles parked along aroute of travel and be crushed when those vehicles are
subsequently moved. Improper disposal of food wastes and trash left by users of routes of travel can
attract predators of the desert tortoise, especialy common ravens. Pet dogs brought onto public lands by
people using routes of travel could disturb, injure, or kill desert tortoises.

The Bureau's program guidance allows cars and trucks to drive and park up to 300 feet from a route of
travel. This authorized off-road use can crush desert tortoises, which would be more difficult to see away
from roads, destroy their burrows, crush shrubs that they use for cover, and disturb soils and alow
invasion by non-native plant species. In some areas, the density of vegetation precludes most off-road
travel; in other areas, vehicles would likely become mired in soft substrates. However, recreation users
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seem to prefer specific sites at which they can congregate. In the planning area, these sites are generally
located adjacent to mgjor highways, including SR 127 near Tecopa and SR 95 near Needles. This
frequent use degrades habitat to the point that desert tortoises would be unlikely to forage or burrow in
these areas.

Routes of travel also serve as corridors by which non-native plant species can more easily invade habitat
of the desert tortoise. Brooks (1998 in Boarman 1999) found that the number of non-native plant species
increase near roads. At least two mechanisms seem to be at work in the process of invasion. First,
vehicles may transport seeds of non-native species along routes of travel on their wheels and
undercarriages. The existence of a network of routes may result in seeds of invasive plants being carried
far from the sites where they were originally introduced.

Secondly, many non-native plant species tend to colonize disturbed areas more readily than native
species; road beds and berms along routes of travel are highly disturbed and therefore provide ample
opportunity for these species to become established and spread. Some disturbance of soils adjacent to
routes of travel likely occurs. Such disturbance can be caused by routine maintenance, drivers leaving the
roadbed to pass another vehicle or to avoid a wet or sandy area, and recreation users pulling off routes of
travel to camp or park; unauthorized cross-county travel that is facilitated by routes of travel aso
contributes to soil disturbance.

Disturbance of soils can accelerate the spread of invasive non-native plant species by destruction of soil
crusts and cryptogams. These non-native species, in turn, can compete with the native plant species
(Lovich and Bainbridge 1999); non-native species are often better competitors than native species and
may reduce the abundance of important forage plants that the desert tortoise requires for nutrients and
shelter. Generally, the relatively few species of non-native plants do not contain the variety of nutrients
that desert tortoises obtain from numerous species of native plants; over time, this decrease in available
nutrients places desert tortoises under physiological stress.

Non-native plants can also increase the ability of the desert to carry wild fires (Lovich and Bainbridge
1999, Brooks and Esque 2002). Neither desert tortoises nor the plant species upon which they depend are
adapted to fire; consequently, fires could result in a substantial loss of desert tortoises and severely ater
the plant community structure within their habitat (Brooks and Esgue 2002). Finally, the increasing
abundance of non-native species may have a synergistic effect with human activity; most fires in the
western Mojave Desert likely start as a result of human recreational activity (Franklin, pers. comm.).
Even relatively few fires can transform diverse desert scrub habitat into grasslands of non-native species
with low diversity.

Most observations such as those described in the previous paragraphs have been describing the result of
cross-country travel or heavy use of roads However, regarding “light” use by vehicles, Boarman (1999)
notes that "very little data are availa