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1. INTRODUCTION

1.1.Background

Primitive roads in and around Cabeza Prieta National Wildlife Refuge (CPNWR), including
sections of the hi s tFoandsoftheg Gonora@ Basartn20i6gdee | Di abl
upgradeda provide access to the border with Mexico for the constructitmedfSAMexico

border wall. Until recently, there were only a few primitive high clearance 4x4 roads that

received very lowisitor use(perhaps 50,000 vehicles per year (excluding USF\A/®I

Border Patrol vehicles)and that only allowed for low travepeed (Pers. Communication, Sid

Sl one, Refuge Manager CPNWR). While the futur
within CPNWR may be unclear or uncertain, having more, wider, andtber roads is likely to

increase the impacts on the naturalenein ment compared to the fbef ol

On top of Childs Mountain, in the north east section of CPNWR, a viewpoint overlooks a portion
of the refuge. The road ©hilds MountainOverlook is gated, but there are plans to increase

public use of the vigpoint (Pers. Communication, Sid Slone, Refuge Manager CPNWR). The
road upto Childs MountainOverlookmay have to be modified to allow for increased public use.
These modifications may ingle guardrails in select places and paving of the last 1.5 miles t

the overlookPers. Communication, Sid Slone, Refuge Manager CPNWR).

1.2.Objectives

The first objective imssessinghe ecological impacts of theproveddirt roads around Tule

Well, andto provide recommendations fahat could be done to avoid, mitigate or compensate

for theimpacts This information is likely useful to theakeholdersn the arefUSFWS, Border

Patrol, U.S. Army Corps of Engineemublic). This information couldhelpwith discussions

among the stakeholders on the purpose and need for these roads, and how to manage the roads
over the longer term as well as how to mitighte impactsThe second objective is to have a

first assessment of the road toChilds Mounain Overlook, particularly regarding hydrology

and erosion processes.

1.3.Road Sectionf Interest

The project focuses on the roads and road sections indicated below. The road sections of interest
are the roads near Tule Well and the road up to Chitnlsntain Overlook(Figurel). The roads

near Tule Well were recently upgraded for the construction of theM&Aco border wall. The

road upto Childs MountainOverlookmay be opened to dayse and needs to be evaluated for its
potential impacts and maagsto address these impacts. Within the Tule Well area, the roads

are dirt road only. Within the Childs Mountain area there are gravel and paved roads present.
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Figure 1: The road sections of interest (highlighted in yellow) o the Cabeza Prieta
National Wildlife Refuge, Arizona, USA.There are three turn offs to the border wall that
were part of the field reviewSouth Tordillo road (south of Jct 110,most westernroad on
map), O-5 road (west of Tule Well,middle road on map), and Tule Extension road gast of
Tule Well, most eastern road on maj

1.4Tasks
Task 1: Fieldeview

The researchers condadtafield review ofroads in and around Cabeza Prieta National Wildlife
Refuge.This includel meeing representatives of USFWS discuss the former, current and
potential future condition and use of the dirt roadsund Tule Well and Childs Mountaifhe
general ecological impacts of dirt roaslsrediscussed, and what could be done to avoid,
mitigate @ compensate for these effecihe measures may range from road removal and habitat
restoration to reducing the impacts of roads and traffid to the compensation of these impacts
by implementing conservation measures elsewfére field reviewalsoincluded selected road
sectiors inOrgan Pipe Cactus National Monum¢dPCNM). Selected roads OPCNMmay
function as a reference for impacts as well as mitigation and restoration efilGRNWR

Task 2: Report

The researchersodumengédthe experiences of the fieletviewin a report(this report) The
report includes first assessment of the current roadsund Tule WelRefuge a description of
the likely abiotic and biotic impacts associated with these r@aashow these effects may be
avoided, mitigated, or compensatgahally, the report includea first assessment of thead up
Childs MountainOverlook particularly regarding hydrology and erosion processes.
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2. GENERAL ECOLOGICAL IMPACTS OF ROADS AND DIRT ROADS
IN SPECIFIC

2.1.General Ecological Impacts ofAll Roads

Roads and traffichave a range of abiotic impacts. These abiotic impacts in¢tugeForman et
al., 2003;van der Reet al., 201%

)l
T
T
T

il
il

Soil removalfor roadin preparation of building up the roadbed.

Introducingnonnative substratéor roadbed

Disruption oflocal hydrologyundertheroadbed

Disruption of hydrological processes on the adjacent |dRdads act as linedarriers in
fluid systems, disrupting surface and subsurface water flow, bringing subsurface water to
the surface, concentrating water in frzatural ways leading to increased water
availability in some areas and decreased water availability in otherse@oated water
also transports pollutants and sediment from the road into the adjacent landscape and into
adjacent water bodies. Concentchteater can also cause physical damage to the road
infrastructure, increasing maintenance needscasts.In addiion, roads and the
associated culverts and bridgesiallyconfine streams and rivets widths that are
narrower than the Afull bank widtho

In association with hydrologypads affecerosion and sedimentation processeshe
adjacent lands

Chemical pollutants in the soil, water, and(&om pavementvear, tires, exhaust,
vehicle fluids (e.g. coolant, wiper fluid, oil, fuel, grease, laytic fluids, brake fluid),
road salt or road sand, or deicing chemicals, garbage from littering, herbicides from
controlling nonnative species in the roadsideeavy metals fnm culverts and bridges,
pollutants from cargo spillgtc.)

Dust(especiallyon unpaved (gravel, dirt) roads).

Noiseassociated with traffic.

The impacts on the biotic environment are diverse and may in@ugle-orman et gl2003; van
der Ree et al2015)(Figure2):

T

Habitat lossThe road surface and roadbed destroy or affetural vegetation, soil and
hydrology. Along higkspeed paved roads, the clear zone immediately adjacent to the
pavement allows drivers an opportunity to regain control of trediicle after having left
the road surface. The vegetation in the cleaezemmowed and cut frequently as larger
trees and shrubs form obstacles that may result in a more seriousTbeasbad,

shoulder and rightf-way management practices lead &bitat loss for most species.
Direct wildlife road mortality Collisions withlarge mammalare not only a threat to
human safety. The animals involved typically die as the result of a crash. Small species
such as invertebrates, amphibians, reptiles aradl snammals are also killed by
vehicles, though collisions with small spediagely result in vehicle damage and are
generally not a threat to human saféfjareover, carcasses of small animal species are
rarely detected and recorded.
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1 Barrier to wildlife movementsMost animal species do not cross read often as they
cross natral terrain and only a portion of thiecrossing attemptaresuccessful. This
leads to smaller and more isolated habitat patches that can affect the population survival
probabilty of a species in an area. Small species that need cover (e.g. investebrate
amphibians, reptiles, small mammals) and species that are sensitive to human presence
and disturbancéegardless of their sizaye particularly affected.

1 Decrease in habitguality in a zone adjacent to the roBlbise, light, air and water
pollution, erosion and increased access for humans into areas adjacent to roads can affect
the habitat quality in a zone adjacent to transportation infrastructure. Depending on the
paraneter and species concerntde road effect zone may vary between a fewupdb
several miles.

1 Rightof-way habitat and corridoithe vegetation in the rigiatf-way, between the edge
of the pavement or travel lanes and the riglhivay boundaryis subject to severe
disturbance (soil, hydrologyollution, mowing or cuttinggrading,seeding of nomative
species etc.). Nenative and invasive plant and animal spedan spread alongside the
infrastructure and can also spread into the surrounding areas. If the transportation
corridor is surrounded by natural vegetation wittiditlisturbance, the habitat and the
species in the righdf-way can be a problefor native speciesOn the other hand, if the
surrounding landscape is heavily impacted by humans already (e.g. (sub)urban and
agricultural areas), then the narrow strip glside roads and railroads can be a refugium
for native speciesand because of the lineaature of transportation infrastructure right
of-ways may form corridors connecting the remaining habitat patches in the fragmented
landscapeThis corridor effecthowever canalsobe a population sink for some species
because of the hazards associatgd roads and traffic

1. Loss of
wildlife habitat

2. Road mortality

3. Barrier effect

4. Decrease in
habitat quality

1 (disturbance,

pollution)

5. Ecological
function of
verges

3 i

Figure 2: The effects of roads and traffic on wildlife.
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2.2.Ecological Impacts of Dirt Roadsin Arid Ecosystems
Specific impacts or dirtoads and traffitn arid ecosystems include

Habitat loss beyonthe original trackdirt roads in arid environments may not be well defined

and road users may find different routes to avoid obstacles, including loose sang,dredeid

road sections or muddy and inundated tracks. This can result in a very widel Isyattan of

tracks that can be hundreds of yards or mil es
road(e.g. Keshkamat et al., 201¥)at areas are morelmerable to this phenomenon than areas

with steep slopes where the topography may notvaib@ad users to deviate much from the

original route.

Easily damagedoil and vegetatiorCryptobiotic soil crustonsist of living organisms such as
algae, cyanaddicteria, and fungi. Once disturbed, e.g. through driving on them, they may take
many decadesp to several hundreds of years toawer(Belnap et al.1994 Belnap 1995

Belnap & Warren2002). This mes that even rare or occasional driving can teaal

permanently disturbed soil and associated desertificaiowever, it is technically possible to
restore native biocrust within a few years through inoculation with salvaged biocrust (Chiquoine
et al.,2016). But largescale restoration would likelye very costlyCreating new tracks or

general offroad driving can also damage and kill larger plants.

& &

By il b ; WA, it 0 i 3 3 £
Cryptobioti crust, Barry M. Goldwater Air Force Range or Barry M.
Goldwater Range (BMGR), North of Tinajas Alt@gizona.
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Baidv s i E e Y i
Ocaotillo (Fouquieria splendenglamagedy
Camino deDiablo, about 4.6 miles east of the western boundaabeza Prieta National
Wildlife Refuge, Arizong32°15'22.764" N 113°53'22.001" W

Dust: Dust from vehicles driving by, or from the wind picking up soil from dirt roads can affect

air quality, visibility, and deposits on the adjacent vegetation can reduce photosynthesis by plants
(Goossens & Bugk011 Kavouraset al, 2016) Duston the vegettioncan even affect where
herbivores grazap to hundreds of yards from dirt roadi&l{balemet al, 2008)

Erosion and sedimentBirt roads and the use of dirt roads by vehicles can cause erosion and
disruption of hydrological processesthe adjacenareas (e.gcesford& Anderson2006

Ouren et al. 200%illlareal et al., 2016)The impacts includeoks of soil, desertification, and
sediment deposition in streammsd other water bodies.

Non-native species and predation press8eeds from on-native speciesan be spread by
vehicles (e.gTaylor et al 2012 Rewet al 2018. In addition, dirt roads increases mesocarnivore
presence and predation pressure, including on desert tortdgdes €t al. 201)/
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3. AVOIDANCE, MITIGATION AND COMPENSATIO N STRATEGIES

While mitigation (reducing the severity of an impact) is common, avoidance is better and should
generally be considered first. For example, the negative effects of roads and traffic may be
avoided if a road is not constructed, or the mostienegave effects may be avoided by-re
routing away from the most sensitive areas (Fi@)réf the effects cannot be avoided,

mitigation is a logical second step. Mitigation is done in the-gdéett zone (Figur8) and may
include measures aimedratiucingdirect wildlife mortality as a result of collisionatreducing

the barrier effect (e.g., through providing for safe wildlife crossing opportuniéied)at

reducing hydrologic impacts through improved design and engineermmimize how theoad
impacts the hydrological systerilowever, mitigation may not always be possible, or mitigation
may not be sufficient. Then a third approach may be considered: compensatioesiter off
mitigation. Compensation may include increasing theaizkequaliy of existing habitat patches,
creating new habitat patches or improving the connectivity between the habitat patches that
would allow for larger, more connected, and more viable network populations. Finally, it is also
possible to have a combination ob&larce, mitigation, and compensation measures.

A. Avoidance . B. Mitigation .

Mitigate

C. Compensation

D. Avoidance, mitigation
and compensation

S

Avoid
Compensate

Figure 3: A three step approach: A. Avoidance, B. Mitigation, C. Compensation, D.
Combination of avoidance, mitigation and compensation.
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4. FIELD REVIEW ROADS AROUND TULE WELL

4.1.Introduction

The ecological effects of the roads around Tule Well described in this chapter are based on a
oneday field visitin conjunction withdiscussionsvith refuge personnel. This chapter is not
based on irdepth field studies in this area.

4.2.Ecological Effects

4.2.1.Habitat Loss

The section of EI Camino del Diablo around Tule Well was widened freln42 ft t o 022 f
the road surface was smoothened (Pers. Communication, Sid Slone, Refuge Manager CPNWR).
The roads in Cabeza Prieta NWR do not have a formaloigiiy; there isisually undisturbed

soil and vegetation immediately adjacent tortbeed prism The length of EI Camino del Diablo

from the westerthoundary(CPNWRboundary withBarry M. GoldwaterRangeWestor Marine

Corps Air Station YuméBMGR-W)) to theTule Extensia roadto the border wall (just east of

Tule Well| seeFigure}) i s approximately 16.0 mionlIf we a:¢
average 2 ft wide, and that the widened roadis averag?2 ft wide, the habitat lost because of

the widening is 9 ft (Z4 m) over a length of 16.0 mi (25.74 km), which is 17.4 acres (70,539 m

or 7.05 ha). The 17.4 acres does not inclugdeouts equipment staging areasform acamp®

that were created by construction traficjuipment, or areas cleared to house worKdre 17.4

acres also does not include the habitat loss associated witlidr@ng of theO-5 road(west of

Tule Well, abouB miles (not measuredandthe Tule Extension roaw the border wallrfost

easterneast of Tule Wejlabout 3 miles (naheasuwed)). TheSouth Tordillo roadabout 3.0 mi

in length measurepwas not formally widened, but is was driven on by construction traffic,

despite the road being closed to construction traffic.
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"Old" section ofdirt road just west of the actual Camno del Diablgabout 1.1 milesoutheast

of Tinajas Altas, Barry M. Goldwater Range (BMGR), Arizq83°18'22.812" N 114°1'53.916"

W). This is the closest remaining Areferenceo
Prieta National WildlifeRefuge (CPNWR).

Old" section of EI Camino del Diabjast eastof thejunction withTule Extension rogceast of

Tule Well, Cabeza Prieta National Wildlife Refuge (CPNW&R)zona (32°11'55.584" N
113°43'36.863" W. This is the closest e ma i ni n gd ffroerf etrheenchieol do EI Ca
east of the widened road section.
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A widened section of EI Camin western boundary
Cabeza Prieta National Wildlife RefgigArizona(32°15'5.039" N 113°52'3813" W).

it A

South Tordillo roadlooking southfrom ElI Camino del Diablgabout 4.6 miles east of the
western boundaryCabeza Prieta National Wildlife Refuge, Arizd82°15'22.775" N
113°53'21.888" )/ This road section was driven on by constructiorfitraiespite being dsed
to construction trafficAlso note the damage theOcotillo (Fouquieria splendensn the right

10
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-5 road looking soutfrom ElI Camino del Diablavestof Tule Well, about 11.8 miles east of
the western boundargabezaPrieta National Wildlife Refge, Arizona(32°13'9.041" N
113°46'50.712" W. Similar to sections of EI Camino del Diablbjg road section was also
widened.

B : o n e R T ; - B 7 Honigoer

Tule Extension road looking south frdeh Camino del Diablo east ofule Well, about 16.0
miles east of the western bounda@abeza Prieta National Wildlife Refuge, Arizona
(32°11'57.876" N 113°43'41.136" WSimilar to sections of EI Camino del Diablbistroad
section was also widened.

11
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A pull-out associated with the widened EI Camino del Digaidhe junction with th&outh
Tordillo road about 4.6 miles east of the western boungd@abeza Prieta National Wildlife
Refuge, Arizong32°15'23.37" N 113°53'22.338" )AMNote: when in usethe tires are dragged
behind a border patrol vehicle to be able to track people whdenaycrossed the border.

Example of amglng aredor materlals andequmealong a Wldened section of El Camino del
Diablo, about 1.8 miles soutbast ofTinajasAltas, Barry M. Goldwater Rang&'est(BMGR-
W), Arizona(32°18'8.519" N 114°1'11.91" W

12
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A trailer camp (or man camp") at the border wall, atstetherrend oftheTrl‘er Extension
road Cabez&rietaNational Wildlife Refuge, Arizon§32°8'43.644" N 113°40'24.174" )N

Border wall and road, south of Tule Waeidt,the southern end ofdlO-5 road,adjacent to

Cabeza Prietdlational Wildlife Refuge, Arizona. The Roosevelt Reservation is a 60 ft wide strip
of federal landalong the bordethat is not part of the refud82°10'46.925" N 113°46'58.985"

W), but the activities and infrastruceualong the border do impact the legy of the adjacent
refuge.

13
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While habitat was lost as a result of widening the roatlimnar cacti speciesg. Saguaros,
were rescued and transplanted a little off the widened road sections.

A transplanted sagro Carnegiea gigantéathat was in the path of a widened section of El
Camino del Diablo east of Tinajas Altas, Cabeza Prieta National Wildlife Refuge, Arizona

4.2.2.Direct Road Mortality

The old historic roadf EI Camino del Diabl@llowed for an averagtravel speed of 185 MPH
(posted at 25 MPH)hereas th&videnedroad sections allow for a travel speed of 35 MitH
greater(posted at 35 MPH)n addition, taffic volume has increased dramaticallyring
construction, mostly frorsontractorsuilding the border wall from efr 2020 until the recent
temporary shutdown of wall construction by Presidential Executive Order (Pers.
Communication, Sid Slone, Refuge Manager CPNWR, February 208dever, vehicle speed
by road userss oftenconsiderablyjhighe than 35 MPHPers. Communication, Sid Slone,

Refuge Manager CPNWRIDuring construction of the border walkhicles associated with the
wall construction have had two roll ovefdn one occasioa vehiclehit and killed a desert
bighorn sheep ranOyiscanadensis nelson{Pes. Communication, Sid Slone, Refuge Manager
CPNWR).Sonoran pronghormAftilocapra americana sonorien$jgn endangered subspecies
of thepronghorn, mostly occur in the eastern and northeastern portions of the refuge, and do not
typically occur in the aewith the widened roads. While any unnatural mortality of desert

14



Dirt roads Cabeza Prieta NWR Field Review Tule Well

bighorn sheep is a conservation concern, the overall road mortality of large mammals along the
widened road sections is probably low in absolute teimgeneral, rost collisions with large

wild mammals occur on paveao-laneroads with a posted speed limit of 55 MPH or higher

and between dusk and dayHuijser et al., 2008).

Relatively small animal species may also be a conservation cancéne CPNWRFor

exanple, the road mortality of th@esert tortoiseespecially the Mojave desert tortoe

Agassiz's desert tortois&@pherus agassijiiis a concern elsewhere. However, direct road
mortality of Mojavedesert tortoises on dirt roads is generaltyutjht tobelow compared to that

on high volume and highpeed paved roads (eRgrs. Communication, Michael Vamstad,
Joshua Tree National Park, 11 February 2021; Pers. Communication, William Boarman, 12
February 202l Nonetheless, juvenile tortoises damisaken for rocks or clumps of sand and
may be killed when vehicles drive over théRers. Communication, Michael Vamstad, Joshua
Tree National Park, 11 February 2021oss of juvenile tortoises is not as well documented and
may be higher than los$ adulttortoisesDuring and after rain events, water may concentrate on
the road, including in puddles that may take some time to dry out. In geviejale desert
tortoises are known to be attracted to such water squnocasdingon dirt roadsprobaly

making them more vulnerable to direct road mortality after rain events (Pers. Communication,
Sid Slone, Refuge Manager CPNWR, February 2021). This may also hold for the Sonoran desert
tortoiseor Morafka's desert tortois&ppherus morafkdin CPNWR.While dirt roads are not
considered a major threat, off road driving is a major threlsliojave desert tortoised)oak et

al., 1994;,U.S. Fish and Wildlife Servic011J). Direct mortality througltaccidentabbove
groundcollisionsas well as thaccidentatrushng of tortoises irtheir burrowsfrom off-road

driving arebothmajor problems. Intentional kiling of desertortoises arés alsoan occasional
issue(U.S. Fish and Wildlife Servic011). These mortality sources may les$ severe for
Sonoran deserbttoises as they seem to mostly select hills and rocky areas rather than low and
flat areas (Pers. Communication, Sid Slone, Refuge Manager CPNWR).

Another example of a relatively small speaesthe CPNWR anthe surrounding areass the
Pinacate beetl€or desert stink beet)¢Eleodessp.) While some invertebrates avoid open areas,
thePinacate beetldbased on the observation of the authors (16 February 28@d)s to readily
walk on the widened section of El Camino Béblo. When threatened, foxkample through
vibrations and the sldaw of an approaching object (e.g. a car), it will stand on its head to
prepare for squirting a noxioetiemical This behavior, as well as the width of the widened dirt
roadand the timenvolved to cross jtmay makehe Pinacate beetle susceptible to direct road
mortality.

The species discussed above are examples of species that may suffer from direct road mortality
Howeverno systematic roadkil | aEaGaminoadel Biabbowari | abl e
for the widened sectionslonetheless, it seems that direct road mortality is likely very low for

large mammals, and likely higher for smaller species groups such as reptiles and invertebrates.
Small mammal mortality is likely tprimarily occur with nighttime driving (e.g. by Border

Patrol).
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Pinacate beetlde(eodessp.) on dirt road, EI Camino del Diablo estbout 6.4 miles northf
Tinajas Altas, Barry M. Goldwater Rangéest(BMGR-W), Arizona(32°24'9.234" N
114°4'22.134" W.

4.2.3.Barrier to Wildlife Movements

The widened EI Camino del Diablo is unlikely to be a substantial barrier to large mammals such

as desert bighorn sheep or mule dé€amtqcoileus hemionyiswhile some species such as the

Sonoran desert tortoise may be attracted to puddles alirtihead after rain events, many small

animal species (e.g. invertebrategptiles, small mammals) tend to avoid open areas, partly

because of increased predatiisk In addition, small species may avoid the dirt road because of

the heatas there arao large rocks ashrubsto provide shade. The widened road (about 22 ft)

|l i kely increases the barrier effect3ffwide) s mal |
In addition, bermgoften E2 ft tall, sometimes about 3 ft taljongside the wlened dirt road

can be a physical barrier to small speciesluding invertebrates, reptiles (epnoran desert

tortoise, especially juveniles), and small mammals
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Pinacate beetld&e(eodessp.)scaling a near vertical sand berm alaoig roadafter walking
alongside the berm for several metdtsCamino del Diablo estapout 6.4 miles nortbf
Tinajas Altas Barry M. Goldwater Rangé&/est(BMGR-W), Arizona(32°24'9.234" N
114°4'22.134" W.

The berms are partly the result of grading the dirt {f@dthe widening itself and for

maintenance), and partly the result of erosion as watkscts m the road and thdiows down

the road instead of ibeing transported idesert washe&erms caused by grading stick out both
above the road and above thurrounding landscape. Berms caused by erosion stick about above
the road, but are mostly leveltithe surrounding landscape, indicating that soil has been
Airemovedo f r chsomeinstanceserans daweset primarily by one activiy

processare exacerbated by the othdrot e t hat t here are al so ber ms
del Diablo in some sections, moshigcause oérosion While erosion occurs along sections of

both the old and the widened El Camino del Diablo, grading is resttected widened sections,

and shcegradingis applied along the entire length of $eeoadsectionsthe berms arpresent

nearly everywhere along the widened roawkr great lengths
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Berm(1-2 ft tall), primarily causéd bygradlng a’lbrlidé widelsedtion of El Camino del
Diablo, about 5.5 miles east of western bound@gbeza Prieta National Wildlife Refuge,
Arizona(32°15'4.506" N 113°52'29.273" W

m.‘x‘\é\ e

Berm(1-2 ft taII),’ b‘firiﬁérily';cat\js"ed by gradihg{ith 'r‘u'ndff' érdding across the beralpng a
widened section of EI Camino del Dialdbout 3.1 miles from western boundaBabeza Prieta
National Wildlife Refuge, Arizon§32°15'53.004" N 113°54'42.503" W
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Berm(about 2.5 ft tall) primaril caused by erosion, along a widened section 6aminodel
Diablo, about 7.3 miles from western bounda@abeza Prieta National Wildlife Refuge,
Arizona(32°14'48.906" N 113°50'47.453" W

Berm(over 3 ft tall) primarily caused by erosion, but int&a by grading, along a widened
section of EI Caminoeal Diablg about 10.3 milesorth of Tinajas Altas, Barry M. Goldwater
RangeWest(BMGR-W), Arizona(32°27'14.837" N 114°5'57.467" W
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Berm, primarily caused bgrosion, but initiated bgrading, along a widened section of El
Camino del Diablpabout 20 miles from western boundarg€abeza Prieta National Wildlife
Refuge, Arizong32°16'15.09" N 113°55'45.827" W

4.2.4.Decrease in habitat quality in a zone adjaceni¢ road

A decrease in habitat quality in a zone adjacent to a road corridor can be lopasenge of
different parameters, and the distance of the road effect zone depends on the parameter, and t
species or ecosystem attribute that is evaluatedatse the type of effects are very broad, the
most relevant ones related to the widenetirdaids on CPNWR are discussed below.

Aibetter roado that al | owwhed drive vahiolesaithdoew mf o r
clearance at relatively highsgee i s | i kely to result in an i
touri smo s e e mefaphenorheaon scwni®ugh iaseems to mostly take place on
theBarry M. Goldwater Range (BMGRIncreased human presence leads to increased effects on
the ecosystem. Examples of the types of impacts that are likely to increase are human
disturbance to lge wild mammals (especially desert bighorn sheep), increased risk of poaching
(e.g. desert bighrn sheep, mule deer) and illegallection of animals (e.geptile species(U.S.

Fish and Wildlife Service, 20).lincrease in noiseéncrease in dush the air and dust depositing

on plants affecting photosynthesibemical pollutanten air, soil,and watefexhaust, tires,

fluids from vehicles)and the creation of new useneated, unauthorized routes off of the main
road A specific type of decrease lrabitat quality is the diversion of water in the roadbed,
decreasing or eliminating sheet flawflow in desert washes downstream from where water
meets the road (séater in this chaptér
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4.2.5.Right-of-way ashabitat and corridor

The road and edges ofetihhoad are heavily disturbed because of construction, and ongoing
maintenance (e.g. gradingyon-native invasive weeds thrive in disturbed soil along roads: Non
native invasive weeds can not only spread along the road, but they can also invade the
surrourding areas. Nomative invasive weeds were already a concern before the widening of El
Camino déDiablo, but increased disturbance of the road edges is likely to further the spread of
species that are already present sucBadmranustard Brassica tourefortii) and the spread of

new species in this part of the Sonodmsert (e.gArizona Sonora Desert Museu2021).

Saharanustard Brassica tournefort)ialong a widened section of EI Camino del Dialaloout
5.0 miles from western boundai@abeza Reta Ndional Wildlife Refuge, Arizona
32°15'14.267" N 113°52'54.203"\W
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