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SUMMARY

Exotic plants infest approximately 2.6 million acres in the national park system, reducing the natural
diversity these places were set aside to profécdaguaro National Park, tidational Park Service
proposes to usa proactive, integrated approach to manage exotic plant infestations.

This environmental assessment examines in detail two alternatives: no action and the National Park
Service preferred alternative. The preferaétdrnative includes the usemichanical, cultural, chemical,

low risk, and biological control technique€urrently, there are 80 exotic plant species found within the

park. This plan proposes to treat 17 of these species immediately because thnegsare, iaggressive,

and displace native vegetation. The remaining species may be treated in future years if time, funding, and
scientific knowledge allowT'he environmental consequences of each of these alternatives were evaluated.
The impacts to naturaésourcesdoils, vegetation, wildlife, speciatatus species, and water quality and
guantity), cultural resources (archeological resources and historic structures), wilderness, and human
health and safety were analyzed.

PuBLIiIcC COMMENT

If you wish to conrment on the environmental assessment, you may mail comments to the name and
address below. This environmental assessment will be on public review for 3@atayzents are due

by December 3, 2004 Please note that names and addresses of people who ddmec@me part of the
public record.If you wish us to withhold your name and/or address, you must state this prominently
at the beginning of your commentWe will make all submissions from organizations, businesses, and
from individuals identifying them$ees as representatives or officials of organizations or businesses
available for public inspection in their entirety.

Please address comments to:
SuperintendentAttn; Exotic Plant Management Plé&aguardNational Park3693 S. Old Spanish Trail
Tucson,AZ 85730

Email: SAGU Planning@nps.gov

United States Department of t IBaguaroiNatiemaliPack A Nati on
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CHAPTER 1 - PURPOSE AND NEED

This Environmental Assessment (EA) is prepared in accordance with regulations of the Council on
Environmental Policy Act (CEQ) (40 CFR 1500 et.3eod part 516 of the U.S. Department of the

Interior's Departmental Manual (516 DM). The National Environmental Policy Act (NEPA) is the basic
national charter for environmental protection; among other actions it calls for examination of impacts on
compaents ofaffected ecosystems. Section 106 of the National Historic Preservation Act of 1966 (as
amended through 2000) mandates that Federal agencies take into account the effects of their actions on
properties listed or eligible for listing in the Natiof¥gister. Saguaro National Parldiesveloping a
Programmatic Agreement in conjunction wikiis EA to meet its obligatiorfer NEPA andunder Section

106, in accordance with the Advisory Council on Historic Preservation's regulations implementing
Section106 (36 CFR 800.& oordination With the National Environmental Policy JAct

This EA discloses the planning and decisimaking process arttie potential environmental

conseguences of the alternatives. The analysis of environmental consequences wabtpragaquately
understand the consequences of the impacts of the proposed action and to involve the public and other
agencies in the decisianaking process. In implementing this proposal, the NPS will comply with all
applicable laws and executive orglekppropriatefederal, state, and local agencies have been contacted
for input, review, and permitting in coordination with legislative and executive requirements.

PURPOSE

Non-native invasive plant species seriously threaten the structure and furfdtieseecosystems

Saguaro National Park proposesis® an integrated approach to eradicate, contain, contrghyeveht
nonnative plants within the parkhe active management of these plants will promote the ecosystem
heal th of t hemynites lydnaintaininyoe imgaingmative forb, grass, shrub, tree,
cactus, and succulent species, and ultimately preventing the loss of wildlife habitat. The purpose of this
environmental assessment is to present and analyze alternatives for mandgiogteolling exotic plant
species within the park.

Saguaro National Pafkigure 1)contains within its boundaries natural and cultural resources that are
typical of and represent the Sonoran Desert in southern Arizona. The portion of the park novaknown
the Rincon Mountain District (RMD) was established as a national monument by presidential

proclamation (No. 2032) on March 1, 1933. This p
|l andéas a national monuméétbewasceptpoesér geoahd
species of cacti, including the-salled giant [saguaro] cactas On November 15, 1961,

Proclamation No. 3439 added lands in the Tucson Mountains to the Monument. A first enlargement of
the TucsorMountain District (TMD) occurred on October 21, 1976 (PE5J8). Preservation of

wilderness values was legislatively mandated on October 20, 1976 {F1694vhen 13,470 acres in the
TMD and 57,930 acres in the RMD were formally designated as wildeimescordance with the
provisions of the Wilderness Acin 1991, PL 10861 expanded the boundaries of the RMD to include
lands in the Rincon Valleyn 1994, legislation (PL 10364) was signed into law that
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enlarged the boundas of the monumeérand change@aguaro from a national monument to a national
park (NPS 1995). Saguaro National Park is curreritjg46acres.

Both units of the park are located in Pima County, Arizona, and are separated by the city of Tucson. The
TMD is located on thevestern edge of the city and is bordered primarily by Tucson Mountain Park on

the south, and residential development on the north, east, and west. The RMD is located on the eastern
edge of the city, approximately 3diles east of the TMD, and is border@uthe east and portions of the

north and south sides by the Coronado Natiéoagst, Santa Catalina Ranger District. Residential
developments border sections of the western, southwestern, and northwestern boundaries of this district.
The park ranges ielevation from 2,180 feet (TMD) to 8,666 feet (RMD) and encompasses

structurally distinct biotic communés

The significance of Saguaro National Park lies in the rich diversity of Sonoran Desert life found within a
framework of historic and prehisto human occupation. Park management must assure that these natural
and cultural resources are managed in such a manner as would leave them unimpaired for the enjoyment
of future generations.

The parkdéds purpose statements include:

e Preserve and protedid saguaro cactus and the diverse vegetation and wildlife habitat of the
surrounding Sonoran Desert

e Preserve and protect the mountain and riparian habitats associated with the Sonoran Desert in the
Tucson and Rincon Mountains

e Preserve and protect wildexss qualities such as solitude, natural quiet, seéstis, and natural
conditions.

e Promote understanding and stewardshifm of the p
appropriate scientific study.

e Provide opportunities to understand and enjoyu8egNational Park in a manner that is
compatible with the preservation of park resources and wilderness charact@0d83S

National Parks represent complex communities of native plants and animals that have developed over
thousandsf years. Nomative invasive plant species seriously threaten the structure and function of
these ecosystemSaguaro National Pagkoposes teradicate, contain, control, aptevent nomative

plants withinthe park The desired goshreto:

Prevent any nevexotic sgciesfrom becoming estaldhed

o Immediately treat any new infestations of the 13 species previously found in and currently
eradicated from the park

o FEradicatel? species which are the most invasive and pose the greatest threat to the biological
diversitywithin the park

e FEradicate, contain, or control the spread®known invasive species in future years as time,

funding, and scientific knowledge allow

Theactive managementf t hese plants will promote the ecosyst
communties by maintaining or improving native forb, grass, shind® cactus, and succulespecies,

and ultimately preventing the loss of wildlife habitBlhe purpose of this environmental assessment is to

present and analyze alternatives for managing anulatling exotic plant species within the park.

A second purpose of this EA is to determine the appropriate minimum requirements for accomplishing
this project in the parkoés wilderness based on th

4



NEED

Controlling eotic plant infestations at Saguaro National Park is one of the most serious challenges facing
park managers, who are charged with the protection of natural and cultural resources. Currently there is
not a planning document that outlines how to manageoeplaints. The park has completed exotic plant
surveys and has started mechanical control of invasive exotic plant species, but lacks a comprehensive
plan for exotic plant management.

Out of the approximately 1,200 plant species found at Sagd@spedes are not native to this region. Of

these 17 species are of particular concern because they are aggressive, invasive, and have the potential to
displaceor hybridize withnative plantsThes e species are a threat to the
example, buffelgras@Pennisetum ciliarghas been shown to hakiggh fuel loads (Hainest al.in prep),

which is a concern because fire does not naturally occur in the Sonoran Upland and could result in local
extirpation ofdistinctivespecies that are natlapted to firdEsque et al. 20Q08BurquezMontijo et al.

2002, Rogers 19§5Eradication or control of inva@ve exotic species is criticed protect andnaintain

the naturabnd culturakesources that are the focus of the papkirpose.

The Restoradn Program has taken limited actionsme ofthe species listed ifable 1 other exotic
plant specie¢Table?2) in the park are monitored and may be added tspkeies ta@ontrol list in the
future.Control efforts have been completed in the padt tie use of a categorical exclusion (for NEPA
compliance), but due to tlexpanding scopand naturef the control effort, an environmental
assessment iow needed.

Exotic plants have been identified as a threat to biotic communities in Pima Couhe&/®ynoran
Desert Conservation Plan (SDCP, Huckelberry 2000). This plan recognizes the need to patiserve
biodiversity and has developed a sciebased map thadentifieshigh priority areas for biological and
cultural conservation (Huckelberry 28)0 In addition, during the SDCP development, twoudnents
addressing the issue of exotic plawere produced; one discussesues oexotic plant species public
reservesincluding Saguaro NFConnolly 2000)andthe other describescological effets and
management strategies for potentially problematic species (Kingsley 3a@@iaro NP is within the
Conservation Land System (CLS) developed by the SDCP (Huckelberry. Z0@2)ark has supported
and participated in the development of the SP&RIthe development and implementation of an Exotic
Management Plan at Saguaro NP would be consistent with its objegtinesctionwould alsobe in
concert withfederalpoliciesand regulations, as welswith long-term planningandconservation efforts
inthe region

Table 1. Species that have been treated previously in the park and/or will be considered species to
treat in the first three years of the Exotic Plant Management Plan.

The treatmentnethoddisted below are for reference and the park msg one or more of the known treatment
methods for a speciedependent on factors described in Chapters 2 and 3
* = park has taken limited action on these species in the past

Exotic plant species Growth habit Known treatment methods

Avena fatua* Annual, coolseason grass spread k| Hand/tool pulling. Effective

wild oats seed; observed to have strong herbicide is glyphosate. Plants and

allelopathic effects in some areas. | seeds destroyed by fire.

Brassica tournefortii* Winter annual hdaceous species. | Hand pull plants in small

Sahara mustard infestations. Effective herbicides
include glyphosate, 2B, dicamba,
triclopyr. Repeat pulling and/or




Exotic plant species

Growth habit

Known treatment methods

herbicide use as necessary to prev
re-establishment.

Caesalpinia gilliesii
Mexican birdof-paradise

Peennial, showy leguminous shrulg
A common landscape plant in
Tucson.

Manual digging should be an
effective control method.

Cenchrus longispinus
longspine sandbur

Annual grass.

Mechanical treatment if small
population. Consider herbicide use
pulling causes too much saoll
disturbance or is ineffective.

Centaurea melitensis*
Malta starthistle

Winter annual herbaceous species
prolific seed productions; spreads
rapidly. Small seed head formed in
the center of rosettes makes mowi
ineffective. Viable sed can be
produced within eight days of
flowering.

Mechanical treatment to completely
remove plant and root, then burn tg
destroy seeds. If area is too large f
effective hand pulling, spot applied
herbicides. Effective herbicides are
picloram, dicamba2,4D,

clopyralid, and glyphosate. Ensure
good stand of native species;
revegetate if necessary.

Convolvulus arvensis
field bindweed

Perennial vine. Has a deep,
extensive root system and lcetiged
seeds.

Manual control may be effective if
aboveground lomass is consistently
removed for several seasons.
Successful eradication may take 5
more years of treatments. Effective
herbicides include glyphosate, 2,4
D, and dicamba.

Cortaderia selloana
pampas grass

Vigorous, perennial tussodkrming
grass thaproduces large amounts ¢
above and below ground biomass,
well as huge amounts of wind
dispersed seeds.

Manual removal is labor intensive
(root crown must be removed to
prevent resprouting), but is the
preferred control method for small
infestations.Glyphosate is a
possible herbicide but is apparently
untested.

Dimorphotheca sinuata*
African daisy

Annual herbaceous weed
(composite).

Mechanical treatment (all
populations found to date have bee
small and easily controlled).

Eragrostis cilianensis
stinkgrass

Annual, warmseason grass
reproducing by seeds.

Hoe seedlings as recognizable.
Small infestations can be hand
pulled when young.

Eragrostis curvulavar. conferta,
Eragrostis curvula*
Boer lovegrass, weeping lovegrass

Perennial warnseason
bunchgrasses, reproducing by see

One project (VA, USA) saw succes
with manual removal (including rog
system) followed by spring burning
Potential herbicides include
glyphosate.

Eragrostis lehmanniana*
Lehmann's lovegrass

Perennial, aggressive wa-season
bunchgrass spread rapidly by seed

If found in small populations, hand
pull or treat with herbicide
(glyphosate, metsulfuron methyl or
imazapic) and revegetate as neede
Mowing may help in combination
with herbicide application.

Malva parviflaa*
little mallow

Annual/biennial/shortived
perennial herbaceous species
reproducing by seed. Can flower
almost yearround; produces long,

tough taproot.

Young plants can be hasmllled or
treated with glyphosate before
taproot develops.




Exotic plant species

Growth habit

Known treatment methods

Marrubium wlgare*
horehound

Cool season, perennial herb
reproducing by seed. Successful
invader of degraded areas.

Hand pull/hoe small infestations
before seed set. Fire kills mature
plants and reduces seed bank, and
can be effective with followp
treatment opostfire germination.
Potential herbicides include 202
Biological controls (2 species of
moths) have been used in Australig
Revegetate if necessary.

Medicago polymorpha
bur clover

Annual vine or forb.

Handpulling may be an effective
method of catrol.

Nerium oleander*
oleander

Woody shrub.

No documentation of previous
control efforts has been found, but
because of similarity to other
species, cusurface application of
herbicide (triclopyr) may be
recommended. Followp treatments
may be necssary.

Opuntia engelmanniiar.
linguiformis*

cowds tongue

pri

Cactus native to central Texas,
hybridizes with otheOpuntia
species.

Mechanical treatment.

Pennisetum ciliare*
buffelgrass

Perennial grass with moderate
spread by seed and slegread
vegetatively.

Mechanical treatment (hand/tool
pulling) for very small populations
(<25 plants). Effective herbicides a
triclopyr and glyphosate. Repeat
pulling and/or herbicide use as
necessary to prevent-re
establishment.

Pennisetum setaceum*
fountain grass

Perennial grass with moderate
spread by seed; generally does no
spread vegetatively, but there are
norntseed producing cultivars.

Hand/tool pulling for very small
populations (<25 plants). Effective
herbicides are 2;D, triclopyr,
glyphosate. Repeat pulling and/or
herbicide use as necessary to preV
re-establishment.

Rhus lancea*
African sumac

Tree or woody shrub. Can sprout
from roots, cut stumps.

No documentation of previous
control efforts has been found, but
because of similarityo other
species, cusurface application of
herbicide (triclopyr) may be
recommended. Followp treatments
may be necessary.

Salsolaspp.*
Russian thistle, tumbleweed

Annual, warmseason herbaceous
weed of disturbed areas. Prolific
seed producer.

Consder treatment only if area will
be continually disturbed by natural
processes. Consider herbicide use
(glyphosate) if pulling causes too
much soil disturbance or is
ineffective. Ensure good stand of
native species; revegetate if
necessary.

Sisymbrium inb*
London rocket

Cool season (in Arizona) annual
herbaceous species; prolific seed
producer.

Effective herbicides are 28,
glyphosate.

Sonchuspp.*

Semisucculent winter annual

Handpull plants in small

7



Exotic plant species

Growth habit

Known treatment methods

sowthistle

species. Reproduces only from
seeds. Generally restricted to
disturbed sites.

populations, ensuring complete
removal of taproot. Consider
herbicide use (glyphosate, 2
clopyralid, dicamba, picloram) if
pulling causes too much soil
disturbance or is ineffective.
Biological control (géi-forming
insect) has been approved in
Canada.

Sorghum halepense*
Johnson grass

Perennial, warrseason rhizomatou
grass; aggressive and adaptable.
Spreads rapidly by seed and from
rhizomes, primarily in moist areas.

Handpull plants in small
populatbns. Consider herbicide use
(e.g. glyphosate labeled for riparian
use) if pulling causes too much soi
disturbance or is ineffective.
Herbicide use will require careful
timing and repeated treatment.
Resistant to fire.

Tamarixspp.*
Tamarisk, salt cedar

Woody deciduous shrubs or trees;
reproducing by seed and
vegetatively by layering, sprouting
and from root fragments; prolific
seed productionT. aphyllais an
evergreen species that reproduces
generally only vegetatively and ma
be less invasive.

Cut-surface application of herbicidg
(triclopyr). Followrup treatments
may be necessary. Biological
controls are under development in
the US.

Tribulus terrestris
puncturevine, goatshead

Summer annual, prostrate weed,
reproduces from seed. Can
potentialy spread very rapidly. Car
be confused with native

Kallstroemiaspecies.

Handpulling and/or repeated
hoeing/cultivation of plants in small
infestations. Most effective
herbicides include dicamba,
picloram, and glyphosate.

See Appendix E forcitations and further information on these and additional exotic species.

Table 2. Exotic Plants of Saguaro National Park (present and potential).

| Historic but currently eradicated from the park.
z = Proposed for immediate control (within first three ngeaf plan)
6 Proposed for potential control before the sunset date of this plan

Exotic species Present in the | Proposed for State listed*
park treatment

Agrostis semiverticillata y 0

beardless rabbitsfoot grass

Agrostis stoloniferavar. palustris y fo)

creeping bentgrass

Ailanthus altissima fo)

tree of heaven

Alhagi pseudalhagi o) y

camelthorn

Arundo donax 1 )

giant cane

Avena fatua y Z

wild oats




Exotic species

Present in the

Proposed for

State listed*

park treatment
Avena sativa I 0
common oat
Brassica tournefortii y Z
Saharan mustard
Bromus diandrus 0
ripgut grass
Bromus rubens y 0
red brome
Bromus tectorum T o
cheatgrass
Caesalpinia gilliesii y Z
Mexican birdof-paradise
Capsella bursgpastoris y fo)
shepherd's purse
Cenchrus longispinus y z y
longspine sandbur
Centaurea melitensis y Z
Malta starthifle
Centaurea solstitialis fo) y
yellow starthistle
Cerastium gracile y 0
slender chickweed
Chenopodium graveolewsr. neomexicanum y fo)
fetid goosefoot
Chenopodium murale y 0
lambsquarter
Cirsium arvense o] y
Canada thistle
Cirsium vulgare 0
bul thistle
Citrullis vulgaris I o}
watermelon
Convolvulus arvensis y Z y
field bindweed
Cortaderia selloana y Z
pampas grass
Cynodon dactylon y 0
Bermuda grass
Dactyloctenium aegyptium y 0
Egyptian grass
Digitaria ciliaris y 0
southern crabgrass
Digitaria sanguinalis y 0
hairy crabgrass
Dimorphotheca sinuata I o}
African daisy
Echinochloasp. y 0
jungle ricegrass, barnyard grass
Eragrostis cilianensis y o)
stink grass
Eragrostis curvulavar. conferta y fo)

weeping lovegrass




Exotic species

Present in the

Proposed for

State listed*

park treatment
Eragrostis €hinochloidea y 0
lovegrass
Eragrostis lehmanniana y 0
Lehmann lovegrass
Erodium cicutarium y 0
redstem filaree
Euphorbia esula 0 y
leafy spurge
Euryops subcarnosus 0
sweet resinbush
Galium aparine y 0
bedstraw
Hedyotis crassifolia y 0
southern hlet
Herniaria hirsutassp cinerea y o)
hairy rupturewort
Hordeum murinunssp.glaucum y fo)
wild barley
Lactuca serriola y 0
prickly lettuce
Lamarckia aurea y 0
goldentop grass
Linum grandiflorum I 0
flax
Malva parviflora I 0
cheeseweed
Marrubium vulgare y 7
horehound
Matthiola longipetalavar. bicornis y fo)
evening stock
Medicago polymorpha y z y
bur clover
Medicago sativa y 0
alfalfa
Melilotussp. y 0
sweetclover
Mollugo cerviana y 0
seringe
Nerium oleander y -
oleander
Nicotiana glauca I 0
tree tobacco
Opuntia lindheimervar. linguiformis 1 Z
cow's tongue prickly pear
Opuntia santaita I 0
Santa Rita prickly pear
Oxallis stricta y 0
yellow woodsorrel
Panicum antidotale y 0
blue panicgrass
Papaversp. I 0

ornamental poppy
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Exotic species

Present in the

Proposed for

State listed*

park treatment
Paspalum dilatatum y o}
dallisgrass
Pennisetum ciliare y 2
buffelgrass
Pennisetum setaceum y 2
fountain grass
Pentzia incana 0
pentzia
Phalarissp. y 0
canarygrass
Phleum pratense y 0
timothy
Poa annua y 0
annual bluegrass
Poa pratens y 0
Kentucky bluegrass
Polygonum aviculare y 0
prostrate knotweed
Polypogon monspeliensis y 0
rabbit foot grass
Rhus lancea y z y
African sumac
Rhynchelytrum repens y 0
natal grass
Rumex acetosella y 0
sheep sorrel
Rumex crispus y 0
curly dock
Salsolaspp. y 0
Russian thistle
Schismus arabicus, S. barbatus y fo)
Mediterranean grass
Sisymbrium altissimum y 0
tumblemustard
Sisymbrium irio y 0
London rocket
Sonchus asper, S. oleraceus y o)
sow thistle
Sorghum halepense y Z
Johnson grass
Tamarixspp. y Z
tamarisk
Taraxacunspp. y 0
dandelion
Trianthema portulacastrum y o}
horsepurslane
Tribulus terrestris y Z y
goathead, puncture vine
Triticum aestivum 1 o}
wheat
Vulpia myuros y o}

foxtail fescue
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Exotic species

Present in the

Proposed for
treatment

State listed*

Zea mays
corn

park
I

B

* Arizona Depatment of Agricultire; Noxious and Restricted Wex2@004
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SCOPING

Scoping is an early and open process to determine the breadth of environmental issues and alternatives to
be addressed in an environmental assessment. The staff of Saguaro Nationalderieddanternal

scoping in March 2004. This interdisciplinary process defined the purpose and need, identified potential
actions to address the need, determined what the likely issues and impact topics would be, and identified
the relationship, if any, dhe proposed action to other planning efforts at the park.

Public scoping for this project was formally initiated on April 9, 200 the release of a press release

and public scoping letter (see appemdlifor the text of both). The letter was sen6®agencies, tribal
governments, and organizations. The Il etter solici
regarding the planning and implementation of the proposed project. The press release was not published

in either of the two primary mespapersArizona Daily Staand theTucson Citize)) therefore a notice

was placed in the O6Legal 6 s ect iAtotal oftfreeconmentt wo ne ws
werereceived during the public scoping peribdt weregeneral comments supparty t he par ko s
planning effortsor inquired about information

RELATIONSHIP O F THE PROPOSED ACTION TO PREVIOUS
PLANNING EFFORTS

Managing exotic plant speci es GegeradMamagementPlant wi t h
(NPS1988) theStatement for Maagemen{NPS1995), and th&trategic Plan for Saguaro National
Park(NPS2000). Itis also consistent with the National Park SeiMiaaagement PolicigdNPS2001b)

and Executive Order 13112 (1998l of these planning documents discuss the needrdfoa

importance of monitoring and controlling roative species to protect park resourceise State of

Arizona also requireshonitoring anderadication/controbf exotic plants that are listed as noxious weeds

(AZ R3-4-244 and R31-245); several of thdisted noxious weed species occur, or have the potential to

occur, in Saguaro NP.

IMPACT TOPICS

Issues and concerns affecting the proposed action deméfied by an interdisciplinary teatonsisting

of park managers and resource speciadisaguardational Park. Impact topics are the resources of
concern that could be affected by the range of alternatives. Specific impact topics were developed to
ensure that alternatives were compared on the basis of the most relevant topics. The following impact
topics were identified on the basis of federal laws, regulations, orders, and National Park Service
Management Policies (200)L A brief rationale for the selection of each impact topic is given below, as
well as the rationale for dismissing specific togdicsn further consideration.

IMPACT TOPICS SELECT ED FOR ANAL YSIS

SoILS

According to the NPS Management Polici28Q1h, the National Park Service will strive to understand

and preserve the soil resource of park units and to prevent, to the greategiasdiate, the unnatural

erosion, physical removal, or contamination of the soil, or its contamination of other resources. Proposed
activities have potential to impact the soil resource; therefore, this topic will be analyzed further.
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VEGETATION

The Natonal Park Service strives to preserve and restore native plant communities contained in national
park units while minimizing human impacts on native plants, animals, communities, and ecosystems, and
the processes that sustain them (B81h. Proposed aistities have potential to impact the vegetation;
therefore, this topic will be analyzed further.

WILDLIFE

As discussed above with vegetation, the policy of the National Park Service is to protect the components
and processes of naturally occurring wildlifimmunities, including the natural abundance, diversity, and
ecological integrity of animals (NPE01H. Theproposedilternatives have the potential to affect

wildlife or their habitas; therefore, this topic will be analyzed further.

SPECIAL -STATUS SPECIES (THREATENED , ENDANGERED, SPECIES OF CONCERN, AND
DESIGNATED CRITICAL HABITAT)

The Endangered Species Aft1973(16 United States Cod@JSC) 1531et seq) requires an

examination of the impactsd all federal actionsn federally listed threatened endangered species.
National Park Service polig2001h also requires examination of the impacts on federal candidate
species, as well as stdisted threatened, endangered, candidate, rare, declining, and sensitive species.
The proposed actions mayveaadverse or beneficial impacts to some of these species or their habitats;
therefore, this topic will be analyzed further.

WATER QUALITY AND QUANTITY

The NPS seeks to restore, maintain, and enhance the quality of all park surface and ground waters
congstent with the 1972 Federal Water Pollution Control Aciragnded, and other applicabdeléral,

state, and local laws and regulations. The proposed actions may have adverse or beneficial impacts to the
water quality or quantity; therefore, this topidlwe analyzed further.

ARCHEOLOGICAL RESOURCES ANDHISTORIC STRUCTURES

Section 106 of the National Historic Preservation Act of 1966, as amended, and National Park Service
policy require that the effects of National Park Service actions on propeigiesedior or listed on the

National Register of Historic Places be considered, and that appropriate steps be taken to avoid, minimize,
or mitigate these effects. Previous research has shown that these types of resources do exist throughout
the park therdore they could have the potential to be affected by the proposed project. Archeological
resources and historic structures will be discussed further in this document.

WILDERNESS

Saguaro National Park contains 71,400 acres of designated wilderness. Siyudliderness

management seeks to provide outstanding opportunities for solitude or a primitive and unconfined type of
recreation, and the opportunity for connection with theafgtoors. In addition to an absence of human
produced structures and roaddgerness is lao defined by its visual, auditorgnd social characteristics.

The Wilderness Minimum Requirement Analysis for this project is atta@mubndixB). The purpose

of the analysis is to minimize impacts on wilderness character and res@uudag.the development of
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alternatives, wilderness was a primary consideration. Proposed actions will occur throughout the park,
including designated wilderness; therefore, this topic will be discussed further in this document.

HUMAN HEALTH AND SAFETY

TheNPS is concerned about employee and visitor health and safety. Proposed actions would have
negligible to minor effects on the health or safety of park employees, and negligible to no effects on the
health and safety of visitors. This topic will be discds&gther in this document in several locatiens
Mitigation Measuregin Chapter 2)Environmental Consequenc@hapter 4)andSafety Plan

(Appendix C)

IMPACT TOPICS DISMISSED FROM FURTHER
CONSIDERATION

Issues and concerns affecting the proposed aeatiwa identified by an interdisciplinary team at Saguaro
National ParkAfter internal and public scoping, issues and concerns were distilled into distinct impact
topics to facilitate the analysis of environmental consequences, which allows for a staddardiz
comparison between alternatives based on the most relevant information. The impact topics were
identified on the basis of federal laws, regulations, and ordersMr8gement Policig0018; and

NPS knowledge of limited or easily impacted resourths.rationale for dismissing specific topics from
further consideration is given below.

AIR QUALITY

The 1963 Clean Air Acgs amended (42 USC 746tlseq), provides that the federal land manager has a
responsibility to -datedtvauest(including vispility, iadts, ananals, soilgu a |l i t y
water quality, cultural and historic resources and objects, and public health) from adverse air pollution
impacts. Section 118 of the 1963 Clean Air Act requires the park to meet all fede¥agraddbcal air

pollution standards. Section 176(c) of the 1963 Clean Air Act requires all federal activities and projects to
conform to state air quality implementation plans to attain and maintain national ambient air quality
standarddNPS ManagementdHcies 200laddresses the need to analyze potential impacts to air quality
during park planning.

Saguaro National Park is classified as a Class | air quality area under the Clean Air Act, as amended.
Should thepreferred alternativbe selectedherecould be localized air pollution from the use of
gasolinepowered string trimmers @hainsawshat would cause some dust and exhaust emissions. This
would have a shotterm, localizednegligible impacbn air quality. The use of inorganic chemicals doul
pose a shoiterm localized negligible impact to air quality, principally from drift. Impacts to air quality
will be reduced and mitigated by limiting spraying to days when the air is calm (please refer to the
Mitigation Measures in Chapter 2 and Beety Plan in AppendixXC).

Overall, there would be a slight and temporary degradation of local air quality due to the use of-gasoline
powered equipmerfe.g. stringtrimmers)or herbicides. These effects would last only as long as the

particular treatmemdo ccur red and the parkés Class | air qual.
impacts would be negligible and short term. No lbeign adverse impacts to air qualigfated values

would occur from implementing this proje@te reduced potential fovildfire at the lower elevations

(through removal of exotic plant species that create high fuel loads) could result in a negligible beneficial
impact to the air qualityTherefore, air quality was dismissed as an impact topic in this environmental
assessent.
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FLOODPLAINS AND WETLANDS

Executive Order 11988 (oodplain Managemeptequires an examination of impacts to floodplains and
potential risk involved in placing facilities within floodplaiféPS Management Policildi r ect or 6 s
Orderi 2: Planning Guilelines and Di r -4Z Goonserdason Banming,rEnvironmental Impact
Analysis, and Decisiomakingprovide guidelines for proposed actions in floodplafygon consultation

with an NPSRegional Hydrologist, it was determined that proposed adnswill not have anyrmpacts

to the floodplain®r the functioning of the floodplainhe proposed actions would not change the ability
of a floodplain to convey floodwaters or its values and functions, nor would the proposed actions
contribute to a flod; thereforethis topic will notbe analyzed further.

Executive Order 1199@P¢otection of Wetlandggequires and examination of impacts to wetlaAas.

official wetlands delineation has not been completed according to US Army Corps of Engineers
protocolsbutit has been completed by US Fish and Wildlife Service National Wetlands Inventory (NWI)
using a more conservative definition of wetlarBiased upon the NWI maps, the park does contain
wetlandsUponconsultation with I$ Army Corps of Engineers arah NPSRegionalWetlands Program
Manager, it has been determéhthat because mitigation measures that will be strictly adhered to, there
will be noimpact to wdands; therefore this impact topigll not be analyzed further

SOUNDSCAPE

The NPS is mandatday Director's Order 47 to articulate National Park Service operational policies that
will require, to the fullest extent practicable, the protection, maintenance, or restoration of the natural
soundscape resource in a condition unimpaired by inappropriateessive noise sources. Natural

sounds are intrinsic elements of the environment that are often associated with parks and park purposes.
They are inherent components of "the scenery and the natural and historic objects and the wildlife"
protected byhe NPS Organic Act. Natural sounds are vital to the natural functioning of many parks and
may provide indicators of the health of various ecosystems. Intrusive sounds are of concern to the NPS
because they sometimes impede the Service's ability to acshbriiplimission. String trimmers may be

used in certain circumstances, but the effect would be-s#frontand localized. Much of the project will
occur in thewildernesstherefore noise from power equipméntliscussed in detail undérat impact

topic. This project would haveemporarynegligible effects on the soundscape. Therefore, soundscape
was not analyzed as an impact topic.

PRIME AND UNIQUE FARMLANDS

In August 1980, the Council on Environmental Quality (CEQ) directed that federal agencies easst ass

the effects of their actions on farmland soils classified by the U.S. Department of Agriculture's Natural
Resources Conservation Service (NRCS) as prime or unique. Prime or unigue farmland is defined as soil
that particularly produces general cropstsas common foods, forage, fiber, and oil seed; unique

farmland produces specialty crops such as fruits, vegetables, and nuts. According tdJS$RAS (

2002), none of the soils in the project area are classified as prime and unique farmlands. Therefore, th
topic of prime and unique farmlands was dismissed as an impact topic in this document.

VISITOR USE AND EXPERIENCE , RECREATION RESOURCES

The proposed action would neither change visitor use and experience nor appreciably impact the
recreation resources 8aguaro National Parkontrol efforts in high public use areas would be primarily
completed by hangulling, so impacts to visitor use and experience will be negligible to none. The
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control of exotic plants will not impact the recreation resources gidheTherefore, visitor use and
experience and recreation resourcesemot addressed as impact topics in this document.

PARK OPERATIONS

The proposed action would not significantly change overall park operafioagroposed action would
enable the p&rto more effectively manage exotic plant populatidt@wever, the Restoration Program
would need to maintain 3.5 FSEull-time equivalerd) in order to effectively manage exotic plant
popuktions and restore native populatiamshe long termBecausehe proposed action would not
significantly change overall park operations, this topic was not addressed in this document.

SOCIOECONOMIC ENVIRONMENT

The proposed action would neither change local and regional land use nor appreciably impact local
busineseas or other agencies. Therefore, socioeconomic environment was not addressed as an impact
topic in this document.

NATURAL LIGHTSCAPES

In accordance with National Park Servidanagement Policig001h, the National Park Service strives
to preserve naturambient lightscapes, which are natural resources and valuexitan the absence of
humancaused light. Exotic plant control activities will have no impact on natural lightsbapagaseall
work will occur during daylight hours. Therefore, natuigthtscape was dismissed as an impact topic in
this document.

ETHNOGRAPHIC RESOURCES

Ethnographic resources are defined by the National PavkiSere a s tancefiabject landscapey b s

or natural resource feature assigned traditional legendarypredigubsistence, or other significance in

the cultural system of a group tir2a8di.toi cAmeelrli yc aans sl an
tribes traditionally associated with Saguaro National Park, including the Ak Chin Indian Community
Council,Fort McDowell Yavapai Nation, Gila River Indian Community Council, Hopi Tribe, Pascua

Yaqui Tribe, Salt River PimMar i copa I ndian Community, Tohono OO6O0
were apprised of the proposed action by letter on April 9, 2004esposes have been receivathe

National Park Service W continue to consult with these American Indian groups and copies of the
environmental assessmernitlvbe forwarded to each affiliated tribe or group for review or comment. If
subsequent issues or comtzare identified, appropriate consultations would be undertaken. Because it is
unlikely that ethnographic resources Wil affected, anbdecause appropriate steps Wi taken to

protect any human remains, funerary objects, sacred objects, or objadtsi@l patrimony

inadvertently discovered, ethnographic resources was dismissed from detailed analysis.

CULTURAL L ANDSCAPES

According to the National Park Servi @asultical |l t ur al
| andscape insofhiindan adaptatioh and use ob natural resources and is often expressed in

the way land is organized and divided, patterns of settlement, land use, systems of circulation, and the

types of structures that are built. The character of a cultural landsodgitned both by the physical

materials, such as roads, buildings, wadind vegetation, and byeugflecting cultural values and
traditions. o

17



Thus, cultural landscapes are the result of the long interaction between man and tediued,

influenceof human beliefs and actions over time upon the natural landscape. Shaped through time by

historical landuse and management practices, as well as politics and property laws, levels of technology,

and economic conditions, cultural landscapes provideratvi r ecor d of an areads pas
of its history. The dynamic nature of modern human life, however, contributes to the continual reshaping

of cultural landscapes; making them a good source of information about specific times and plates, but a

the same time rendering their lotegm preservation a challenge.

The initial stage of Cultural Landscape identification, called Level O in the NPS Cultural Landscape
Inventory process, has identified several potential cultural landscapes at Saguamal Natik.
Identification of a landscape at Level 0 indicates the need for both research and evaluation. Potential
landscapes identified include the prehistoric, historic and ethnographic periods, making this quite
complex. Implementation of arof thealternatives presented in this document would not alter the
topographynativevegetation circulation features, spatial organization, or land use patterns of the
landscape. Because the integrity of the existing landscape would be unaffected, culturghésndasa
dismissed as an impact topic.

ENVIRONMENTAL JUSTICE

Executive Order 12898, "General Actions to Address Environmental Justice in Minority Populations and
Low-Income Populations," requires all federal agencies to incorporate environmental jugtibeimt
missions by identifying and addressitigproportionately high and adverse human health or
environmental effects of their programs and policies on minorities anthtmne populations and
communities. The proposed action would not have disprapate health or environmental effects on
minorities or lowincome populations or communities as defined in the Environmental Protection
Agency'sEnvironmental Justice GuidanceX$98. Therefore, environmental justice was dismissed as an
impact topic in tis document.
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CHAPTER 2 - ALTERNATIVES CONSIDE RED
INTRODUCTION

Saguaro National Park developed the following alternatives from key issues and objectives noted in

Chapter I. Theno action alternative evaluates the existing situation and trend and seredsaagline for

comparing the action alternative. This chapter describes one management aliennatigition to the no

action alternatve Under CEQ gui dance, reasonable alternat.

from the technical and ecomic standpoint and using common sense, rather than simply desirable from

the standpoint of the applicanté"” I n developing a
di smissed; these are summarized at chapterds end.

NO ACTION ALTERNATIVE

Under this akrnative, the park would continue to control most species using mechanical tr§aament

tools only) The use of herbicides would be limited to a few individualmative tree specieShould the

no action alternative be selected, the NPS would respoffigture needs and conditions associated with

exotic plant management without major actions or changes in course. Undegatiien alternative, the

park would be limited to controlling only individual plants or very small patches of exotic plantspeci

Saguaro National Park would not be in gigince with €deral and state laws and policies regarding
noxious plant removal and preservation of the par
invasive plant species.

PREFERRED ALTERNATIVE

Thepreferred alternative is the agetsgffNPS) preferred alternative and defines the rationale for the
action in terms of resource protection and management, visitor and operational use, costs, and other
applicable factors. All actions described in the prefalternative are consistent with the approved 1988
Saguaro National Park General Management Plan, related park docuiiguidelines and policies,
and all other laws and regulations.

Under this alternative, the park would use an integrated, pveagiproach to control nerative species

by selecting the most effective treatment for that species and location (i.e. adaptive management). This
approach would use cultural, mechanical, chemical, low risk, and biological treatments individually or in
combination. Cultural control includes revegetation with native plant species and education of visitors and
staff regarding exotic plants. Mechanical control involves using hand tools or mechanized tools (string
trimmers or chainsaws) to control exotic plaf@semical control would involve the use of the herbicides
proposed for use in this document. Low risk treatments include using hot water/steam, vinegar
compounds, or plastic sheeting to control exotic plants. Biological treatments would involve the use of
grazing animals or insects to control exotic pla@isaptei3 describes in detail the proposed plan and

action for exotic plant management within Saguaro NP

The park is not proposing to remove native plant populations. The park also will not focos eforts
on plants whose origins are uncertain, unless those specfiargvely determined in the future to be
exotic plants (for exampl&anthium strumariunfcocklebur),Conyza bonarienghorseweed)or others).

Adaptive management is parttbe preferred alternative. Exotic plant infestations are dynamic; even the
most complete inventory will quickly be out of date. New infestations and new species are the highest
priority for treatment. New methods or materials may become available thmtemesuited to a situation

19



than those currently recognized. Adaptive management allows flexibility in changing treatment methods,
such as adjusting the timing or frequency of treatments.

Adaptive management includes the following:

e Treatments of infeations of exotic plants that may become established but which are not currently
identified on the species list or known to occur in the park;

e The use of approved herbicide, adjuvant, and surfactant formulations that may not be specifically
listed by tradename in the proposed action (adjuvants and/or surfactants may be added to the
herbicides to improve efficacy), and;

e |f prescribed management fails to result in desired outcome, alternative strategies will be developed,
and management will be adapted utité desired conditions are achieved. New alternative strategies
will be reviewed on a sitepecific and casby-case basis. If it is demonstrated through analysis that
the environmental impacts a new approach fall outsideetimpacts as disclosed in this document,
then additional environmentahd culturabnalysis would be undertaken under NE&A 8106

| TEMS APPLICABLE TO THE PREFERRED ALTERNATIVE
Herbicide Use Approval

The NPS maintains strict control over pesticide as national park lands. NPS Management Policies

state that "proposed pest management activities must be conducted according to the IPM process
prescribed in Director's Order#77: | nt egr ated Pest Managef(RWis. 0 | nt
definedas "a decisiommaking process that coordinates knowledge of pest biology, the environment, and
available technology to prevent unacceptable levels of pest damage,-effectste means, while

posing the least possible risk to people, resources, andiimerenent.” The pesticide use approval

process requires that each park request permission to use pesticides; these requests must be renewed
annually. The Intermountain Support Office IPM coordinator approves or denies pesticide use per project
based on dablished NPS guidelines. The park currently has approval for the use of Garlon (triclopyr) for
tamarisk control and Roundup Pro (glyphosate) for experimental plots testing the effectiveness of
buffelgrass control methods. Approvals would be obtainedrfpioéher herbicides described in this plan

prior to their use in the park. Approval would also be obtained prior to using either of the previously
approved chemicals in a setting different than originally approved. The park is required to keep accurate
records about the amount of chemical used and the total acreage to which it is applied. Computerized
records are submitted to the regional office on an annual basis.

Herbicide Mixture

Herbicides would be mixed strictly according to labeled mixtures and Tisese are currently no

invasive aquatic plant species, therefore it is not anticipated that any herbicide mixtures would be applied
directly to standing wateAny exotic plants that occur in ephemeral drainages would be treated with
herbicides labeledf aquatic use.

Project Participants

NPS staff would lead all eradication efforts involving chemical, biological, orriskvcontrol. Only NPS

staff or volunteersvi t h a St ate of Arizona pesticide applicat
Pest Control Commissiomjould apply herbicideshe applicators would need to be certified for

pesticide applications in rigltf-ways and weeddrained volunteers may lead mechanical control efforts

at the direction of park staff. In keeping with wildess management practices, participants would be

kept to the minimum necessary to accomplish project objectives.

20



Plan Implementation and Monitoring

Control efforts would begin iB005and continue for eight years. During this time, eradication and

contrd efforts will be recorded and monitored to determine the most effective method of control. Control
strategies will be revised as determined by monitoring and results of applicable research studies. See
Chapter 3 for more detailed information.

Follow-up Treatments

Follow-up treatments may be necessary to ensure that control objectives are metupdiestments

may involve either mechanical or chemical control that is necessary to control or eradicate exotic plant
species. Followip treatments are tiatirectly to monitoring because all locations that are treated will be
revisited at least yearly to determine treatment success.

MITIGATION MEASURESAPPLICABLE TO PREFERRED ALTERNATIVE
Cultural Resources

Park staff conducting exotic plant management waskild be trained yearly in cultural site awareness to
learn how to identify and avoid archeological and historical resources on the ground. This training has
been very successful in the past in assuring protection of park cultural regoietles2004) Should

presently unidentified archeological resources be discovered during project implementation, work in that
location would stop until the resources are properly recorded by an NPS archeologist and evaluated under
National Register of Historic Placesgsbility criteria in consultation with the Arizona State Historic
Preservation Officer (SHPO) and tribes as appropriate. If the resources are determined eligible,
appropriate measures would be implemented either to avoid resource impacts or to nstigidiandie.

In compliance with the Native American Graves Protection and Repatriation Act of 1990 (NAGPRA), the
NPS would also notify and consult affiliated tribal representatives for proper treatment of human remains,
funerary and sacred objectshould hese be discovered. All workers would be informed of penalties for
illegally collecting artifacts or intentionally damaging any archeological or historic property in the

vicinity. Should any unusual treatment conditions or locations arise related t@lctdgources, the park
would contact the consulting archeologist to determine how to proceed.

If exotic plant infestations occur in areas with archeological shiegteferred control method mbhg
chemicalcontrolto avoid disturbance of the artifacts

Exotic Vegetation and Noxious Weeds

Newly discovered invasive plant species and infestations would be mapped with a GPS unit, and the
park's Restoration Ecologist would be notified.
equipment will becleaned at the treatment sites to ensure that seeds or propagules from invasive exotic
plants are not transported to new locations.

Herbicide Application and Employee Safety

All herbicides proposed for use are genarsé herbicides, and pesticide césétion is not required for
application. However, the park has adopted the policy of having trained and certified applicators on site
during projects involving herbicides. Only certified applicators would apply herbicides. Arizona State
pesticide applicadin certification, including herbicide training and safety, is renewed annually. All

project participants would receive herbicide training from the project leader. Project participants would
understand and abide by the established Personal Protective EQU{PYRE) requirements and rules
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outlined in the safety plan. Rubber gloves, long sleeve shirts, and goggles are part of the PPE necessary
for this project. Job hazard analyses (JHA) for exotic plant removal and herbicide application have
already been preywed and would be reviewed frequently with all project participants.

All information and instructions on the herbicide label would be strictly followed. All herbicide
containers would show the product label and would be bk spilt resistant. All aplication

equipment and chemicals would be stored in appropriate storage facilities. Mzdéetyg Data Sheets
(MSDS) wouldbe maintained for all chemicals. The MSDS contains fire and explosive hazard data,
environmental and disposal information, heaklizdrd data, handling precautions, and first aid
information. All participants would review the MSDS with the project leader and understand first aid
instructions described on the MSDS. Appendix C includes a safetyjitaspecific guidance for
hazardousnaterials All herbicide and application equipment would be stored separately from food and
personal items.

Large exotic plant infestations that occur in ephemeral drainages will be primarily be controlled using
herbicides so that the soil remains relalyvundisturbedThis will reduce or eliminate disturbances to
floodplains and wetlandslerbicides used in ephemeral drainages will be labeled for aquatic use.

Herbicides with the potential to volatize (triclopyr or ester forms of) will not be usedvhen
conditions would favor volatizing and subsequent harm tetaaget plants.

Herbicides will not be used when temperature, humidity, or wind conditions specified on the label are
exceeded.

Herbicides will not be used in high visitation areas unlesxotic plant infestation is greater than 100
plants. If a high visitation area needs to be treated, the area will be closed during treatment (including a
buffer around the treatment area) untikrdry is allowedds defined otheproductlabel) and wi be

signed before and after treatment. Treatments would occur when the least number of visitors would be
impacted by the closure.

Native Plant Restoration

Active native species restoration may be used in project areas when funding and propaguléaldes ava

All restoration efforts would use siapted native seed and/or plants. Restoration would seek to restore
the natural conditions prior to exotic species arrival and to prevémiasion. Active restoration would

include the collection of seea@/or cuttings from native plants in the project area. Any seed spreading or
planting of cuttings would seek to replicate the composition and structure of the native plant communities.
Extensive monitoring and maintenance would be conducted in these¢mesasire project success.

Soil Compaction and Biotic Community Disturbance

To minimize soil compaction, the following mitigation measures would be incorporated into all action
alternatives:

A - The mini mum number of wor kweuldbeused.cessary to comp
A The project |l eader would determine the access r
soils and vegetation. Access to areas would use existing wildlife or hiking trails wherever possible. If no

trails exist, the projecebder would determine whether single or multiple paths would be used depending
on which would cause the least impact.
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A The minimum number of trips to -upaeatmentsandler ar eas
monitoring.

Special Status Species
The following mitigation measures would be incorporated into all action alternatives:

e The proposed project would include provisions for the discovery of previously unknown or
undiscovered threatened, endangered, or special status species. These pregisiente
cessation of project activities until park staff evaluates the project impact on the discovered
species and conducts additional Section 7 consultation with the U.S. Fish and Wildlife Service if
necessary.

e All project participants would be ianfmed about special status species and what actions should
occur if a special status species is encountered.

¢ Work involving string trimmers or chainsaws will not occur during breeding and dispersal
periods for threatened, endangered, or special statciesfm a particular specidwmbitat).

e Bats (including lesser longosed) String trimmers would not be used within 100 feet of an
entrance to a known bat roost. To minimize disturbance to roosting bats, work would be
completed in sesbns when the batseanot presenbr exotic plant species would be removed
using methods least likely to disturb the bats (hand tools or chemical control). Workers would
keep group size and noise to a minimum to avoid disturbing bats.

e Cactus ferruginous pygrgwils: String timmers would not be used around dawn or dusk when
in pygmy-owl habitat during the breeding season (Februdrydly 31). If a pygmyowl is
discovered in the park, no exotic plant control work would be allowed during the breeding season
within onehalf mile of a knownnest site. In addition, if a pygrgwl is discovered we would
consult withUSFWSto determine the best methadd timingof control to minimize disturbance
to the owls. Pygmywl surveys would continue to be completed for the park every year.

¢ Mexican spotted owlCurrent exotic plant data suggests that there will be no eradication or
control work to be completed in Mexican spotted owl habitat. If exotic plants were to be found,
then the following guidelines would be followed. Work in Prote&etivity Centers (PAC)
would be limited to 13 people with minimized activity and noise levels. Work would be
conducted from Septembeii Eebruary 28 whenever possible to avoid the breeding season.
There would be absolutely no work near known nests @tsdoom March 1 to August 31.
Mechanized equipment would not be use®ACs without consultation witthe USFWS
Annual avl surveysare planned as part tife Fire Management Program, so the status and
locations of owlsvould typically beknown. This da wouldalsobe used to ensure the owls are
not disturbed during potential exotic plant control work.

e Yellowbilled cuckoo This is a migratory species; therefore work in lower elevation riparian
gallery forests will be conducted in the winter to avoidutising yellowbilled cuckoos when
possible. Workers would be trained to identify spesiatus species by sight and call. If a nest is
found or suspected due to the behavior of the birds, then work would cease in the area until after
the breeding and dgigrsal season.

Wildlife
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The following general wildlife mitigation measures would be incorporated into all action alternatives:

e Desert tortoisesin areas where string trimmers will be used, work crews will survey the area to
be treated for wildlife (e.dizards, snakes, rodents, and in particular, desert tortoise) immediately
prior to the use of the equipment. If a desert tortoise is found, one person will monitor the tortoise
and its movements during the work period to ensure its safety. The sameIlgretoald apply to
other wildlife species discovered that did not leave the area prior to beginning treatments.

e Bats String trimmers would not be used within 100 feet of an entrance to a known bat roost. To
minimize disturbance to roosting bats, work wbhbke completed in seasons when the bats are not
there, or exotic plant species would be removed using methods least likely to disturb the bats
(hand tools or chemical control). Workers would keep group size and noise to a minimum to
avoid disturbing bats.

¢ Lowland leopard frogsExotic plant control work is not anticipated to impact this species because
currently there are no exotic aquatic plants found in the park. If aquatic exotic plant species were
found, then we would consult with the park wildlife laigist or AZ Game and-ish Department
biologists to determine the best method of control to minimize impact on the lowland leopard
frogs.

e Sensitive bird speciesligh elevation sensitive bird species include the goshawk and the
peregrine falcon. Work is neixpected in the areas occupied by these species, but if exotic
species were discovered then workers would avoid known or suspected nest sites during the
breeding season. Workers would be trained to identify sensitive bird species by sight and call. If a
nest is found or suspected due to the behavior of the birds, then work would cease in the area until
after the breeding and dispersal season.

Low-elevation sensitive bird species include the gray haathetailed hawkand the black

hawk. Work will be comleted in the winter to avoid the breeding season when possible. If work
occurs during the breeding season, workers would be trained to identify sensitive bird species by
sight and call. If a nest is found or suspected due to the behavior of the bindsptkevould

cease in the area until after the breeding and dispersal season.

Tool Safety

All project participants would receive tool safety training and would be required to use the appropriate
PPE for each assigned task. The tools would be kept io@ge storage locations at all times.

Transportation

From a practical standpoint, the majority of project locations are accessible only by hiking. The use of
mechanized vehicles (outside of existing roadways) is not necessary to accomplish prajgeesbje
Environmental Safety Standards and Job Hazard Analyses have been written and will be reviewed during
weekly safety meetings.

Visitor Experience

NPS staff would provide educational and informational messages to any groups encountered during

projectimplementation. Infestations located near heavily used areas will be mechanically controlled (if
feasible) and the work will be completed when the visitors will be impacted least.
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ALTERNATIVES CONSIDERED, BUT DISMISSED

One alternative that was considgrgas the park havingorinvasive exotic plant management or control.

This alternativavas excluded from further consideration because it does not meet the requirements of the
parkdés enabling Il egislation to pPSpbliciestthedieaal ur al re
andstate Noxious Weed Acts, or Executive Order 131h24gsive Specigs

Another alternative that was dismissed from further consideration was to control exotic plants only by
mechanical and cultural methods. Certain exoticiggerequire the use of chemical or biological methods

for effective control (for example, some daepted and/or rogpropagated perennial weeds require

treatment with herbicides to be effective). Allowing those species to remain untreated in theypdrk wo

not meet the requirements of the par késOrgamiabl i ng

Act, NPS policies, theefleral andtate Noxious Weed Acts, or Executive Order 131h2¢sive
Specie} therefore this alternative was excludean further consideration.

Table 3. Comparative summary of each alternative's features, and the potential to accomplish
proposed plan objectives.

NO ACTION ALTERNATIVE
Continue limited exotic plant management by
mechanical methods

PREFERRED ALTERNATIVE
Use an integrated approach for exotic plant
management (mechanical, chemical, cultural,
biological & low-risk methods)

Features

The park would continue to control most exoti
species using mechanical treatment. Herbicid
would be use@dn an extremely limited basis.
Under the no action alternative, the park woul
be limited to controlling only individual plants
or very small patches of exotic plant species.
Saguaro National Park would thus not be in
concert with Federal and state lawslgolicies
regarding noxious plant removal and
preservation of the

The park would use an integrated, proactive approac
control nonnative species by selecting the most
effective treatment for that species and location (i.e.
adaptivemanagement). This approach would combin
using cultural, mechanical, chemical, loisk, and
biological treatments.

An integrated approach will allow the park to minimiz
impacts while working in concert with policies and la
to control invasive exoticlants and preserve the park’
resources.

Objective 1.
Prevent any new
exotic species
from becoming

Mechanical control can be an effective metho
for eradicating small infestations or single
individuals of new species. If new species
spreadrapidly or vegetatively (e.g. from roots ¢

Mechanical control can be an effective method for

eradicating small infestations or single individuals of
new species. Chemical methdtierbicides) used alon
or in combination with mechanical methods will allow

established. rhizomes), mechanical control may be managers to eliminate new plants that spread rapidly
insufficient to prevent establishment. vegetatively. Revegetation efforts (cultural control)
reduce the park's susceptibility to invasions by new
species.Education and outreach (cultural control) will
reduce introductions of new plants by park visitors.
Objective 2. Mechanical control isenerally effective for Mechanical control is generally efftive for eliminating
Immediately treat | eliminating new or isolated populations of new or isolated populations of exotic species. Use 0
any new exotic species. If species spread rapidly or | herbicides will enhance the efficacy of mechanical
infestations of the | vegetatively (e.g. from roots or rhizomes), control and allow for control and containment over a
13 species mechanical control may be insufficient to larger area or for species that reproduce vegetatively

previously found
in and currently

eradicated from

the park

prevent establishment.

Revegetation efias will help stem the spread of
invasive species by increasing native plant communi
competitiveness and decreasing available habitat for
exotic species.

Objective 3.
Eradicate 17
species which are

Mechanical control is costly and labor intensiy
and is ineffective in treating those species tha

reproduce vegetatively. The high cost and lal

Chemical control will be used both in concert with
mechanical methods and on its own, allowing for
eradication of large, established infestations of exotig
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the most invasive
and pose the
greatest threat to
the biological
diversity within

intensiveness of mechanical methods may
preclude control or contament of species that
have large infestations or are spreading rapid

plants that displace na# organisms and change
ecological cycles. Revegetation will help prevent re
infestation of those areas that are disturbed or laid
barren by control of exotic plants. Biological control
methods may provide an avenue for control of those

the park species that angersistent and detrimental to native
plants and wildlife over large areas.

Objective 4. Mechanical control is costly dnabor intensive,| Mechanical control is generally effective for eliminatir

Eradicate, and is ineffective in treating those species tha] new or isolated populations of exotic species. Chemi

contain, or reproduce vegetatively. Therefore, mechanici control will be used both in concert with mechanical

control the control alone is generally insufficient to methods and on its own, allowing for eradication of

spread of 63
known invasive
species in future
years as time,
funding, and
scientific
knowledge allow

eradicate invasive species that have become
well-established or those that reproduce
vegetatively

large, established infestationsexotic plants that
displace native organisms and change ecological cyq
Revegetation will help prevent-iefestation of those
areas that are disturbed while controlling exotic plant
Biological control methods may provide an avenue fa
control ofthose species that are persistent and
detrimental to native plants and wildlife over large
areas.

Table 4. Comparative summary of impacts for the proposed alternatives.

NO ACTION ALTERNATIVE
Continue limited exotic plant management by

PREFERRED ALTERNATIVE
Use an integrated approach for exotic plant

Impact Topic mechanical methods management (mechanical, chemical, cultural,
biological & low-risk methods)
Attempts to control large infestations of exotic| Impacts to soil stability would be minimized by using
plants by mechanical meansutd reduce soil alternative (normechanical) means of control for larg
stability. Ineffective management of infestations. Adverse impacts from mechanical con
infestations (due to high time/cost requiremen of small infestations would be shortrgrminor, and
of mechanical removal) could result in spread| localized.
exotic plants, causing changes in soil stability
and nutrient availability. Adverse impacts to | Use of chemical herbicides could potentially have
soils would be short and long term, minor and| adverse, shoierm, minor, localized impacts to soll
localized. microorganisms. Cultural control efforts (active
revegetation) and passive revegetation resulting fro
Soils rer_noval_of exoti_cs v_v_dd have be_neficial effects_ on
soil nutrient availability and cycling, water availability
and soil erosion. Certain biological control methods
(i.e. use of animals to graze infested areas) could cg
soil compaction, with minor, shetérm adverse
impads on soils. Lowrisk methods (especially plastiq
sheeting) may have negligible, shtetm, localized
adverse impacts to soil microorganisms.
Overall adverse impacts of the preferred alternative
soils would be negligible to minor and shtetm;
bendicial impacts would be minor and losigrm.
Where it is completed, mechanical treatment | Mechanical methods will have a negligible, localizeq
will restore native vegetation, creating a adverse impacts when exotic plants are pulled that
beneficial, localized, longerm, minor impact. | adjacent to natives. Herbicides can injure or kill-nor]
Mechanical methods may have negligible, target pants, with shorterm, negligible, localized,
Vegetation localized, adverse impts when exotic plants | adverse impacts, but chemical control of exotic plan|

are pulled that are growing adjacent to native

Infestations that are not treated due to time/cq
constraints of mechanical treatment will

continue to have adverse, moderate, {aTgn

would have longerm, moderate beneficial impacts o
native vegetation. Cultural control would have a
minor, longterm, beneficial impact on native
vegeation by restoring previously infested areas witl
native vegetation. Biological control methatlsh as
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NO ACTION ALTERNATIVE
Continue limited exotic plant management by

PREFERRED ALTERNATIVE
Use an integrated approach for exotic plant

Impact Topic medanical methods management (mechanical, chemical, cultural,
biological & low-risk methods)
impacts to native vegetation through using herbivores to control exotics could have minof
compeition and change of fire cycle (i.e. shortterm, adverse impacts to native vegetation. 1.q
introduction of fire to Sonoran desertscrub). | risk methods could have shderm, localzed,
negligible impacts.
To the degree that they effectively remove exotic plg
species, all of these methods will have moderate;lo
term, beneficial impacts to native plant communities|
reducing competition and preventing wildfire in plant
communites not adapted to fire.
Mechanical control methods may have a shor| All control methods may have a stverm adverse
term, negligible adverse effect on vertebrate d effect on vertebrate or invertebrate species inhabitin
invertebrate species inhabiting exotic species| exotic species that are removed. Temporary
that are removed. Sherm displacement of | displacement of wildlife may occur during treatment
wildlife may occur during treatmentbut the but the impact is expected to be negligible and
impact is expected to be negligible. localized. Chemical control methods ae expected
Overall, longterm, moderate, adverse impactg to affect wildlife under normal application conditions
to wildlife will continue to occur as exotic but could have shoterm, negligible, adverse impacts
species modify native habitat characteristics lf on wildlife species. Cultural control/revegetation
cover, forage, and fire cycle. would have a minor, lonterm, beneficial impact on
native wildlife species byestoring native vegetation.
Wildlife Biological control methods could have minor, short
term, adverse impacts to wildlife through competitio
for food. Lowtrisk methods are not expected to have
an effect on wildlife. Overall, these methods could
have shorterm,negligible to minor, adverse impacts
on wildlife.
To the degree that they effectively remove exotic plg
species, all of these methods will have moderate;lo
term, beneficial impacts to native wildlife by restorin
native habitat and by preventing wilke in nonfire-
adapted plant communities.
Mechanical control methods could temporarily Mechanical control methods could tempdyaedisplace
displace or disturb speciatatus wildlife or disturb speciastatus wildlife species, causing a
species, causing a localized, skierim, localized, temporary, negligible adverse impact. The
negligible, adverse impact. herbicides proposed for use under chemical control
Failure toremove and prevent exotic plant methods act upon plaspecific enzyme pathways;
infestations will have longerm, moderate, therefore the impact to specwtitus wildlife species
adverse impacts to specithtus species throug under normal application conditions would be
competition and change of fire cycle (e.g. negligible. If speciabktatus plants were located in are
introduction of fire to Sonoran desertscrub). | where herbicides were to be used, a buffer would bg
left around the speciatatus species and exotic plant
within the buffer zonevould be hangbulled rather
Endangered,

Threatened and
Rare Species

than treated with herbicides.

Cultural control would have a minor, loitgrm,
beneficial impact on speciatatus species by restorin
previously infested areas with native vegetation. Us
biological control could have minashortterm,
adverse impacts on specsthtus wildlife (e.g. through
competition for food) if the method is not selected al
monitored very carefully. Lowisk methods could
impact speciabtatus plant species if they are growin
adjacent to the exotic quhts.

All of the methods described under the preferred
alternative will have moderate, loitgrm, beneficial
impacts to speciadtatus species and their habitats

27



Impact Topic

NO ACTION ALTERNATIVE
Continue limited exotic plant management by
medanical methods

PREFERRED ALTERNATIVE
Use an integrated approach for exotic plant
management (mechanical, chemical, cultural,
biological & low-risk methods)

when applied and monitored as prescribed in this pl
Native plant communities will be restmt by removing
exotic plant species. Removal of exotic plant specie
will also reduce the risk of wildfires at the lower
elevations where native plant and animal species ar|
not adapted to fire. Overall, the preferred alternative
will have shortterm, neghible, adverse, localized
impacts to speciadtatus species, and lotgrm,
moderate, beneficial impacts to speatdtus species.

Water Quantity
and Quality

Exotic plant species would primarily be
controlled by mechanical (hand tool) methods
which coutl result in reduced water quality in
drainages after significant rain events. The
exotic plant infestations would not be effective
managed under this alternative because of th
large amount of time it takes to mechanically
remove populations; thereforecations that did
not receive treatment could see changes in w
availability/quantity when compared to areas
containing native vegetation. Mechanical cont
would result in minor, localized, sheaihd long
term, adverse impacts to water quality and
quantity.

Mechanical control is expected to have sherin,
negligible, localized, and adverse impacts on water
quality or quantity. With the implementation of
mitigation measui® the use of chemical contraudd
have negligible, shotterm, localized, aderse impacts
on water quality and quantity. Cultural control would
have a minor, longerm, beneficial impact on water
quality and quantity by returning native vegetation tg
currently infested areas. Biological contslich as
bringing in animals to grazexotic plants, could have
minor, shoriterm, adverse impacts on water quality (
quantity if they used locally available water supplies
Low-risk methods will not likely impact water quality
or quantity, but could have negligible, shtetm,
localized, averse impacts to water quality and
quantity.

Removing exotic plant species will lead to restoratio
of native plant communities. This will have positive
effects on soil nutrient availability and cycling, water
availability, and soil erosion. Consequentlye
preferred alternative will have negligible, shtetm,
adverse impacts and minor, leteym, beneficial
impacts on the water quality and quantity.

Archeological
Resources and

Mechanical control methods could have mino
adverse irpacts to archeological resources if
they are unknown and uncovered during exot
plant removal. Some exotic plant infestations
could not be treated with mechanical control
methods due to the type of archeological
resources present, and would be at a greete
for fire. Those areas not treated could suffer
adverse, moderate, lostgrm indirect impacts

Mechanicalkontrol methods could have minor adver
impacts to archeological resources if they are unkng
and uncovered during exotic plant removal. Herbiciqg
could be used to control exotic plants in sensitive
archeological areas where use of hand tools is
restricted or prohibited. This could have negligible
direct impacts to these cultural resources if the
herbicide is sprayed directly on the archeological
resources. Cultural control would have a negligible

Historic from fire. adverse impact on archeological resources through
Structures grounddisturbing activities associated with native
Overall, the no action alternative would have | plant revegetation. Biological and lengk methods
minor to moderate, adverse impacts on are not expected to have any impact on cultural
archeological resources and historic structure| resources.
Overall, the preferred alternative will have letggm,
minor, beneficial impacts on archegical resources
and historic structures.
The use of hand tools to remove nAative .
plant populations would be within wilderness The use of hand tools to remove Auative pl_ant_
guidelines and would have no impact on the populations woyld be within W|Igjerness guidelines a
Wildermess wilderness users. Not all exotic plant would have no impact on the wilderness users. Strir]

infestations would be controllachder the no
action alternative, therefore the impact to the
wilderness setting in the long term will be

trimmers will have a shoiterm adverse impact on the
wilderness user, but it will be localized and of a shot
duration. The use of chemical control as part of an
integrated management program will have a {targ,
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Impact Topic

NO ACTION ALTERNATIVE
Continue limited exotic plant management by
medanical methods

PREFERRED ALTERNATIVE
Use an integrated approach for exotic plant
management (mechanical, chemical, cultural,
biological & low-risk methods)

adverse and moderate due to the degradation
caused by the exotic plant species (i.e. throug
loss of native vegetation and associated impa|
to native wildlife, fires in the lower elevations
where fire does not normally occur). Overall, {
no action alternative would have a shiam,
localized, minor, adverse impact on the
wilderness user, but a losigrm, moderate,
adverse impact to the wildernesstting,
particularly at the lower elevations where the
majority of the exotic species are found.

moderate, beneficial impact to the wildess user and
setting. Cultural control would have a lotegm,

minor, beneficial impact to the wilderness setting an
user through restoration of native species. The
biological and lowrisk methods would have a long
term, minor, beneficial impact on theldérness
setting.

In addition, by removing exotic plant species throug
an integrated management program, native plant
communities will be restored. This will reduce the rig
of wildfire in the areas of the park that are not adapt|
to fire and will imprare habitat for native wildlife
species. The preferred alternative will have shenn,
negligible to minor, adverse impacts on the wilderne
user, but longerm, moderate, beneficial impacts on
the wilderness user and setting.

Human Health
and Safety

Mechanical methods of control could have
direct, shorterm, negligible, adverse impacts {
the individuals performing the work. The fuel
loads created by buffelgrass have the potentiz
cause very hot, fast fires which could have an
indirect, longterm, ninor to moderate
(depending on the size and intensity of fire),
adverse impact on human health and safety.
Overall, the no action alternative would have
direct, shorterm, negligible, adverse impact
and an indirect, longerm, minor to moderate,
adversempact on human health and safety.

Mechanical methods of control could have direct,
shortterm, negligible, adverse impacts to the
individuals performing the work. Due to mitigations
and strict adherence to safety plans, chemical contr
could have a shitterm, negligible, adverse impact or|
employee health and safety. The overall impact of
chemical control on the health and safety of visitors
will be short term, adverse, and negligible. Cultural
control would have a sheterm, negligible, adverse
impacton employee health and safety due to potenti
injuries associated with native plant revegetation.
Biological control would have no impact on human
health or safety. Low risk methods would have a sh
term, negligible, adverse impact on human health af
safety.

Overall, the preferred alternative will have shienm,
negligible, adverse impacts on human health and
safety.

ENVIRONMENTALLY PREFERRED ALTERNATIVE

The

Counci |

on Envi

ronment al

alternative that will promote the national environmental policy as expressed in the National

Envi

(1) fulfill the responsibilities of each generation as trustee of the environment for succeeding generations;

ronment al

Policy Act 6s
it is the continuing responsibility of the Federal Govemn t

Quality de¢ei nes
A101.0 Section
to &

(2) assure for all Americans safe, healthful, productive, and aesthetically and culturally pleasing

surroundings;

(3) attain the widst range of beneficial uses of the environment without degradation, risk to health or
safety, or other undesirable and unintended consequences;
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(4) preserve important historic, cultural, and natural aspects of our national heritage, and maintain,
wherevelpossible, an environment which supports diversity, and variety of individual choice;

(5) achieve a balance between population and resource use which will permit high standards of living and
a wide sharing of I|ifeb6s amenities; and

(6) enhance the qualitf renewable resources and approach the maximum attainable recycling of
depl etable resources. o

Criteria 5 and 6 are not applicable to this Exotic Plant Management Plan.

The noeaction alternative is not the environmentally preferred alternative becauseldt not fully meet
criteria 1, 2, 3, or 4.

The National Park Service preferred alternative is the environmentally preferred alternative because it
would:

e preserve the biodiversity and natural resources for which Saguaro National Park was created
(criteria 1, 3, and 4)and

e protect the natural, cultural, and historic resources by providing a range of control options so that
the control method with the least impact can be selected (criteria 2.and 4)

30



CHAPTER 3 - PROPOSED ACTION AND PLAN
IMPACTS OF INVASIVE EXOTIC PLANTS

Exotic plants infest approximately 2.6 million acres in the national park system, reducing the natural
diversity these places were set aside to prodie5(2002. Invasive exotic plants are aggressive and
competitive. They displace na#ivegetation by robbing moisture, nutrients and sunlight from

surrounding plants. Exotic plants can also increase the size and frequency of fire, a concern in
ecosystems not adapted to fire (Esque et al. 2004P94, Saguaro National Park had a laxgdfire in

the Sonoran desertscrub, an ecosystem not adapted to fire. The rapid spread and large size of this fire was
attributed to invasive exic plants (Esque and Schwalb@02,Esque et al. 20040f the many species

that were affected by the firayd longlived species in particular experienced high mortality in this fire,

the desert tortoise and the saguaro. Recurrent fires in this ecosystem could lead to extirpation of species
not adapted to fireBUrquezMontijo et al.2002 Esque and Schwalbe @2).

Exotic plants often establish themselves in disturbed areas, such as roads, trails, campgrounds, picnic
areas, parking lots, and construction sites. Once established, they spread into undisturbed areas. Overall,
native habitat is lost and soil erosiincreases, leading to lotgrm changes in plant communities and

loss of biodiversity. In the Sonoran Desert, there are approximately 240 exotic plant species, which is
approximately 11% of the Sonoran Desert flora (Wilson et al. 2002). Approxineaetyuarterof the

240 exotic plant species are considered established and reproducing (Wilson et al. 2002). It has been
suggested that one third of the native plants that are threatened or endangered have achieved that status as
a direct result of exotic ght speciesWilcove et al. 1998 Exotic plant species are having significant

negative impacts on native ecosystems in Saguaro NP, as well as throughout the country.

PLAN GOALS

The goals of the Invasive Exotic Management Plan are to:

e Prevent any new exiw species from becoming established

¢ Immediately treat angew infestationsf the 13 speciegreviouslyfoundin and
currently eradicated from the park

e FEradicate 17 species which are the most invasive and pose the greatest threat to the
biological divesity within the park (five of these are on the AZ noxious weed list)

e FEradicate, contain, or control the spread of 63 known invasive species in future years as
time, funding, and scientific knowledge allow

Saguaro NP proposes to be proactive versusivedny stopping invasive exotic plants before they

become a serious threat to Homeveptherpariovsll alsoausetdhe a l and
method with the least impact on the park's resouWdgn the use of inorganic (synthetic) heitbés is

warranted, Saguaro NP proposes to use the least toxic herbicide effective for that particular species.

PLANGOGS PROPO®OED ACTI

This Plan calls for eight proactive strategies to achieve the goal of eradication and/or reduction of
invasive exotic gecies in Saguaro NP. These actions are:

¢ Inventory and monitor invasive exotic plants in Saguaro NP.
e Prioritize exotic plants to be controlled.
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Identify control techniques most appropriate for each species.

Apply the most appropriate control techniqéseach species.

Monitor effectiveness of control efforts.

Prevent new infestations by monitoring invasive exotic plant pathways.
Inform the public about Saguaro NP exotic plants and control methods.
Work with adjacent landowners and local, county, saatkfederal agencies.

Saguaro National Park would use a proactive, integrated approach to manage exotic plant infestations,
including mechanical, cultural, chemical, low risk, and biological control technifjhesproject area
includes both wildernessd other specially designated areas. This documeritviiawve a sunset date of
eightyears.

DEFINITIONS

Several terms are defined to facilitate understanding of this Plan and EA:

Native PlantT The NPS defines native plants as all species that have atoumew occur as a result of
natural processes on lands designated as units of the national park system. Native species in a place are
evolving in concert with each other (NPS 2001A goal of the NPS is to perpetuate native plants and
animals as padf the natural ecosystem.

Exotic Planti The NPS defines an exotic species as those species that occupy or could occupy park lands
directly or indirectly as the result of deliberate or accidental human activities. Because an exotic species did
not evolvein concert with the species native to the place, the exotic species is not a natural component of the
natural ecosystem at that place (NPS Bp(8ynonyms$ nonnative, alien, invasive exotic.

Invasive Exotic Plant- An aggressive nenative plant that iknown to displace native plant species.
Invasive exotic species are unwanted plants which are harmful or destructive to man or other organisms
(Executive Order 13112).

State ListedidNexteusm Waoedks Dusbd i s edsarkipvgsvd desi gna
exotic plants prohibited or restricted by Arizona Law. Several of the invasive exotic plants known to occur in
Saguaro National Park fall into this category (TableTransporting seed or parts of these plants, or allowing
themtoseedn oneds property i s prasdeantoiinvaside.exotit plapisthat o does
are not on the State Noxious Weed List because the

Integrated Pest Management (IPM)- A decisiormaking procesthat coordinates knowledge of pest

biology, the environment, and available technology to prevent unacceptable levels of pest damage, by cost
effective means, while posing the least possible risk to people, resources, and the environment GIPS 2001
A combination of multiple control techniques may be the most effective means for controlling a particular
pest species.

Proposed Integrated Pest Management Control Techniques:

Mechanicat Using tools to remove plants by mowing, digging, and custtegl heads and planfs.
Tools may include picks, shovels, strmgnmers, mowers, etc.

Cultural : Providing competition, stress, or control of exotic species by planting native vegetation or
burning exotic plantsit also includes educating visitoradistaff about the exotic plants to reduce
spread of invasive plant species.
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Chemical Using inorganic (synthetic) herbicides to kill or severely stress invasive exotic plants.
Biological: Using insects, mammalsr pathogens to stress exotic plants
Low Risk Methods: Using hot water (steam) to scald exotic plapiesstic sheeting to smother

plants,or using organic chemicals that may contain biodegradable soap, acetic aoghr
compounds.

1.INVENTORY AND MONITOR INVASIVE EXOTIC PLANTS AT SAGUARO NP

Out of the approximately 1,200 plant species found at Sagd@species are not native to this region. Of
these 17 species are of particular concern because they are aggressive, invasive, and have the potential to
displace native plants tiybridize with the native species (Tall)e For thel7 species of concern,

infested sites range in size frasingle plant to a population of one species covering several acres. In all
cases, the exotic plant infestations do not involve 100 percera gfelind, so actual control efforts for

invasive exotic plants may be confined to a smaller areardfl@cted in the total infesteatres (Tabl®).

Table 5. Estimated number of acres infested by selected exotic plants at Saguaro National Park.
See texfor description of surveys completed.

Species #Acres Estimation method*
Agrostis semiverticillata 6.16 Surveyed infested acres
Avena fatua 15.55 Surveyed infested acres
Brassica tournefortii 1.59 Surveyed infested acres
Bromus rubens 142.5 (26,000acresbelow 4500 @RMD +31,000
@TMD) X (.25%)
Cenchrus longispinus 0.01 Surveyed infested acres
Centaurea melitensis 16.75 Surveyed infested acres
Cynodon dactylon 15.92 Surveyed infested acres
Dimorphotheca sinuata <0.01 Surveyed infested acres
Echinochloacolonum 1.03 Surveyed infested acres
Echinochloaspp. 0.03 Surveyed infested acres
Eragrostis cilianensis 0.65 Surveyed infested acres
Eragrostis curvula 2.34 Surveyed infested acres
Eragrostisechinochloidea 6.16 Surveyed infested acres
Eragrostis lehmanniana 65 (26,000acresbelow 4500' @RMD) X (.25%)
Erodium cicutarium 12.99 Surveyed infested acres
Hordeummurinum 12.08 Surveyed infested acres
Lactuca serriola 1.76 Surveyed infested acres
Malva parviflora <0.01 Surveyed infested acres
Marrubium vulgare 2.47 Surveyed infested acres
Melilotusindicus 0.86 Surveyed infested acres
Nerium oleander <0.01 Surveyed infested acres
Pennisetum ciliare 172.51 Surveyed infested acres
Pennisetum setaceum 108.72 Surveyed infested acres
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Phalaris @anariensis 12.33 Surveyed infested acres
Phalarisminor 2.52 Surveyed infested acres
Polypogon monspeliensis 28.16 Surveyed infested acres
Rhus lancea <0.01 Surveyed infested acres
Rhynchelytrum repens 34.16 Surveyed infested acres
Rumex crispus 6.16 Surveyed infested acres
Salsolaaustralis 0.93 Surveyed infested acres
Sisymbrium irio 7.64 Surveyed infested acres
Sonchussper 0.004 Surveyed infested acres
Sorghum halepense <0.01 Surveyed infested acres
Tamarixspp. 0.14 Surveyed infested age

*Infested acres only includes actual area infested by a particular species (e.g. 30' x 150' = 4,500 sq.ft. = 0.10 acres
infested). It does not take into account the percent cover for the infestation.

Compiled from Saguaro NP files ahidlvorson and Guén 2003.

Tools: Saguaro NP currently uses Global Positioning System (GPS) equipment to locate and

Geographical Information System (GIS) software to map invasive exotic plants. Sglveere

devel oped using the par kb owingBpecifialacdtions of Bivasive pexatib i | i t i
plants are maintained in the Division of Science and Resources Management. Data collected exceeds the
basic minimum requirement for North Americafeed Management Associatioin addition, a model

was developetbr one species of concern (buffelgrass) to depict potential distribution @¥881 This

model indicates that while buffelgrass currently occupies <1% of the Sonoran desertscrub communities at
Saguaro NP, it could occupy up to 32% of the communities\®003) Remote sensing using satellite

imagery to locate and map infestations, or additional spatial modeling may also be used in the future.

Inventory and Monitoring: Park staff and volunteers conduct invasive exotic plant surveys every year,
documetting species present and population size for the most aggressive spatiesollected on

exotic plant infestations meet the North American Weed Management Association standards (NAWMA
2004).The annual surveys include many road shoulders and hikitgitréghe park, especially at the

lower elevations. Several intensive surveys were completed to target specific species aiicareas

1992. This data is available as paper and electronidffilibe Division of Science and Resources
ManagementMuch ofthis data has been incorporated into Figurds\&/hile the park has not had 100%

of its land surveyed for exotic plants, the common infestation corridors (roads, trails, major low elevation
drainages) have been surveyed.

Ongoing survey and monitoring efbrts include:

Currently there are 58ermanent vegetation monitoring plots in the Sonoran Upland habitat. These plots

are monitored twice a year (to capture the spring and summer annuals), every other year so that half of the
plots are read twice each ygbiPS 2008). These plots were randomly selected and will be used to

document changes in vegetation over time in the Sonoran desertscrub communities.

Saguaro NP6s Fire Effects Monitoring Program has
from 5,000 to 8,600 feet. The Fire Effects Staff is instructed to notify the Division of Science and
Resources Management if any exotic plants are encountered, or if monitoring detects an increase or
decrease in the number of exotic plants after a prestabwildland fire.

The park has taken limited action on the species list&édlahe 1 andcontinues to monitor areas where
exotic plants have been removédcations where exotics plants are removed are retreated until the
exotic plant species of coarn are no longer found there, and then monitored for at least two additional
years to verify eradication at that siténe exotic plant species that are not currently targeted for
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immediatecontrol or eradicatioTable 2)will be monitored and may beontrolled in the future if time,
funding, and scientific knowledge are available.

2.PRIORITIZE EXOTIC PLANTS TO BE CONTROLLED

Saguaro NP prioritizes invasive exotic plants for control based on plant assessments and rankings by
NatureServe (2004). Saguax® also relies on new information as it becomes available about the
invasive tendencies of species, and considers state and national priorities when setting park phierities.
species identified for immediate control in Table 2 are considered highyf@rcontrol at Saguaro NP.

High priority for control will be given to exotic plants that:
o Affect the biodiversity of park resources.
Threaten rare or endangered species in the park (plant or animal).
Occur within the Protected Natural Areas in the park
Occur in devel oped ar e a groatshtmilsforanfesatiohdtomspreasl.p ot s 6
Are listed by the state or county as a noxious weed or as a high priority for eradication or control.
Occur within ¥ mileof the park boundary and poaehreat to spread to neighboring lands.
Are new infestations of new exotic plant species, having never occurred in the park or having
been successfully eradicated from the park previously.
e Occur in areas where seed can be rapidly dispersed to otheofteapark (riparian areas).
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