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1.0 Executive Summary

Introduction

Arizona is a land of diverse landscap&isout onetenth of Arizona is forested, oA@urth iswoodland,
oneffourth is grassland, and the rest is desert shrub. Elevations above 6,0000t féethost forests of
ponderosa pinéPinus ponderogatopped in the highest areas by DoudliagPseudotsuga menzigsind
other firs (Abiesspp.) sprucegqPiceaspp.) and asperfPopulus tremuloidgsFrom 4,500 to B0 feetin
the northern half of the state, pifion pin@Pinus spp and juniper(Jiniperusspp.) predominate, while
evergreen oak and chaparral grow between 4,000 an@@®f@etin the centralmountains. Plains grasses
cover about onehird of the Colorado Plateau, and Sonoran or desert dgags carpetthe higher
elevations of the basins. Mesquit@rosopisspp.) trees and shrubs have invaded many historical
grasslands in the souginn part of Arizona Cacti grow throughout the state, with the greatest vayrie
below 2,000 feet Foothills in the TucseRhoenix area carry giant saguaro cgGarnegia gigantegpof
the Sonoran Desert, matched in areas of the northwest Basin and FRangmceby dramatic stands of
Joshua treegyucca brevifolijp Shrubs dominate the lowest portions of all areas: big sagelfArsdmesia
tridentata) and saltbush{Atriplexspp.)in the Colorado Plateau, creosote buglarrea tridentatd in the
Basin and Range.

Landownership within Arizona is also quite diverse. Federal and state agencies and Native American
Tribes manage the majority of lands with only a small por{ib3?6)being privagly owned. The Forest
Action Plan (RKP) is truly reflective of this diverse land base and draws on the strong relationships with
YIye 2NHIFIYATIFGA2ya FyR F3SyOASad ¢ FAPEs crii@lffdrl 6 2 NJ
successful neaterm and longterm positiveoutcomes on the ladscape.

The developmenof the FAPvas prompted by federal legiglae requirements. Thamended Cooperative
Forestry Assistance Act of 2008 (commonly refetmeds the Farm Bill) added newquirements for the

states to identify priority forest landspe areas (i.e., atatewide assessment of forestsources) and
highlight work needed to address national, regabnand state forest management prioriti€se., a

statewide forest resource strategy).

States were required toompete a Forest Action Plan order to quadify for funds under theCooperative
Forestry Assistance Act (CFAA). The CFAA funds are pravidedes through the State anBrivate
Forestry (S&PF) program of the USDA Forest Service. Curreithnaireceives several milliadollars
annually to protect communitieat riskfrom wildfire, assist private fast landowners, promotsound
forest practices, and assist communities with their urban forests. Most of the CFAA fundingdeloy
the Arizora Department of Forestry and Fire Maygment (DFFMis providedas grants to local
organizatons that provide matching fundsnd additionalplanning andmplementation resources. The
combination of sta¢ and local efforts, along witboordination and collaboration with federal, tribal and
other land management agencies, providesbstantial leveraging o€FAAfunds to benefit Arizona
forests woodlandsand citizens.

The responsibility for developing the Forest Action Pldorgsto the State Forester and DFFM. The State
Forester appointed task group with diverse representation to work with agency staff to develop the final
Arizona Forest Resource Assessment and Arizona Forest Resource,Siratdgnth documents were
completed in June 2010.
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The Farm Bill requires states to review thairdst Action Planevery 5 yearsin2015,DFFMcreated the

Status Report and Addenduimy’ 6 KA OK GKS AYLIX SYSydlGAz2zy 2F | NAT 2
adzYYlI NAT SR ¢KS {GFGS YR t NAGFGS C2NB&GNER 2 I NF
they be included in state Forest Action PlaAs such, an Addendum was madehe Forest Action Plan,

which provided an overview of the implementation summarized by the three National Priorities.

This document, th@020FAR is thelO-yearupdate to the original Forest Action Plans completed in 2010.
While the 2010Assessmerdnd Strategyfocused on forests and woodlandsausively, th&=APtakesan

Gttt f1yR&E | LIIINRIFOK FYR SELI YR A(a &0fdpiBoadhz Ay
has allowed for more collaboration, which lead to a better evaluation &f AR y I Q& y I § dzNJ f
threats to those resources andtrategies to address these threat8s described in the Assessment
Methodology and Outreach section, the 2020 update included and stakeholder review and edit.
However, even though thEAPhas chagedand expandedome of the original ideas of th&®20 Forest

Action Plan, istays true to the basic principles identified early in the process:

1. Build upon a strong collaborative foundation
2. Use and leverage existing work to the fullest extent possible
3. Develop a strong framework fduture work

Overview of Issues
The2020FAR like the 2010 FAP organized the critical resource isstegight major categories:
1. People and Landscapes
Ecosystem Health
Water
Air
Fire
Economics
Climate Change
8. Culture
Asissues were identified, evaluated and classified, it became clear there were three overarching needs
that cut across all of the issues:
1. Funding to accomplish landanagement activities
2. Developing the capacity tmtaboratively accomplish landanagement goals
3. Hlucating the public about natural resourocgnagement.
It is clear that various aspects of funding, capacity and education must be considered as strategies are
developed and implemented and priority/focus areas addressed.

NoohswN

Purposes and kes
TheFAPputsforth a broad array of issues, goals, and necessary actioshohh it attempts to address
key factorsthat natural resourcesaffect as vell as key factorshat affect natural resources. Hlso
addresses the three nationalémes outlhed in the Farm Bill:

1. Conserve working forestlands,

2. Protectforests from harm,

3. Enhance public benefits from trees and forests.

TheFAPprovides the following information as a foundation:

1 An analgis of present and futureonditions, trends, and threats on all ownerships in #tate
using publicly available information.
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9 Identification of natural resourceelated threats, benefits, and services consistent with the Farm
Bill national themes.

1 An analysis of how to incorpomatexisting statewide phs, including Wildlife Actionldhs and
Community Wildfire Protection [&ns, and planning for existing State Forestry programs and
initiatives.

9 Outlines longterm coordinatedapproaches for addressirrgsource issues anopportunities in
priority landscapes.

1 Describes how the state proposes to invest federal funding and other resources to askdtess

regional, and nationahanagement priorities.

Identifies key partners and stakeholders for future program, agency, and partnericatoch.

Incorporates existing statewide plans including the State Wildlife Action Plan (SWAP) and

Community Wildfire Protectionléns (CWPP), and

9 Discusses the resources necessary for implementation.

1
T

It is intended that the plame implementeddza A y3 | & { K NBR

¢ L LILINEBI OK ¢KSNBoe LINRP2SOGla FyR LINRINIYa FNB STF

jurisdictions. Given the themes and broad components, B#Plends itself to a wide variety of
applications that go beyond the state level

Conclusion

Natural resources in Arizona, regardless of ownership, are national treasures and it is impossible to
measure their values with dollars and cents. They provide a variety of critical ecosgstaia and
services. However, the demands and prass on our forestswoodlands, etc. arencreasing in Arizona

and nationwide presenting challenges

TheFAPwill provide steps that wildssist a variety of partners and stakeholders in:

1. Taking actions that will better address priority issues

2. Receivindunding based on a broadly supported, effectively designed appesach

3. Improving communication, collaborati, and leveraging of resources

4. Successfully implementing projects, programs, and initiatives across landscapes involving multiple
ownerships
Enhancing t8 O LJ OA (& 27F ItoNgkolide ifegiviig etosygtéira @nvitelS and
products such as clean water, clean air, recreational experiences, traalitind nortraditional
naturalproducts, and quality habitat for wildlife.

o1
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2.0 Introduction and Background

Introduction
The natural resourcesf Arizona are an invaluable asset vital to all thdis@iQa OA G A Tn®sea ® | N
than the typical image of saguaro cactus in the Sonoran Desert. It is a land of diverse landscapes and
diverse forests. There isnaarray of treesfrom the cottonwoodwillow riparian forests and mesquite
bosques hugging river courses to subalpine firs cloaking the tall@shtainpeaks to paloverdes shading

urban communities.

To many, it comes as a surprige learn Arizona has more than b8illion acres oforestlands These
F2NBada LINPOARS adzmadlyiaalf o0SySTAada 2F aSoOzaeal
and services are traditionally viewed as free bendfitsn natureto society.One of many examples of
adzOK 'y aS@5&e aEasS YO8 NI AR NA Ythei\l\wﬂ)nabAlcadsmém Sdiefc€s2 NR A Y/
forests in the United States provide ibK A NRa 2F (GKS ylF A2y Qa RNAY|1Ay3
function in an aridstate undergoing rapid population growth. InZQ the Arizona census recorded over

7 million people anghopulation projections suggest that this number wélach 12 million by 205@ther
ecosystem services provided by forests include wildlife habitdégn air, recreation, and renewable
energy.

The management of lands within Arizona is very diverse. Federal and state agencies along with Native
American Tribesmanagemastt NAT 2yl Q& fl yRa® hyfteée | avlff L}2NI/
agencies have responsibility for specific lands including the Forest S@&uiesu of Land Management,
National Park Servic&)S Fish and Wildlife Service, and the Bureau of ReclamatierBureau of Indian
Affairs assists certain tribes with the managam of tribal lands. There are alsareas under the
jurisdiction of the Department of Defensg.g., Fort Huachuca in Cochise Counfylese multiple
ownerships can create substantial comptexvhen trying to address natural resourissues on a larger

sale that affect lands under different ownershipsjarisdictions in the same regimf the state. Thus, it

is critical to develop and draw upon strong relationships with many organizations and agencies for any
statewide assessment or strategy to be trubflective d this diverse land base.ollaboration will be
critical to both the shorterm and bngterm success of land managemaexttivitiesin our state

Collaborative processes are all the more crucial sihcévi | NBF & 2F GKS HAandyAf £ A
isunhealthy and vulnerable to unnatural fire due tocamulated fuel&ndongoingdrought. In 2002, the
catastrophic Rode€hediski Fire burned 470,000 acres, destroyedentioan 400 homesnd threatenel

many others. Gntainment and suppression costs exceeded $50 million as well as other immeasurable
costs of rebuildingtte communities and restoring ecosystems that waestroyed.With the suppression

first mentality of land managers over the past 10@ngefuture wildfires of this scale and severity are just

as if not even more likelp occur.

¢tKS OKFffSyasS 2F I RRNBaaiaAy3a (KSaS reasikigidgulatian akda O 2
limited state and municipal budgets. This stark real#éyps to further emphasize the need to set funding
priorities according to which landscapes and ecosystems are most critical. It also bringsadgdigttie
importance of collaboration with agers, organizations, and citizenSuch approaches are being
emphasized across all sectors of government and funding in the United Statesur intentthat we

make the best use of limited dollars to meet the greatestne@dsld ! NA T 2y I Qa (@doirdes Sy a
through the implementation of the strategsein this documentArizona will bebetter positioned to
improve funding, demonstrate results and achieve priority outcomes.
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Background

Farm Bill and Cooperative Forestry Assistance Act

Commonly referred to as the Farm Bill, the Food, ConservatiorEardgy Act of 2008 was enacted on
June 19, 2008. This istation amendedhe Cooperative Forestry Astance Act of 1978 and required

each state to complete a statewide forest resource assessment and a statewide forest resource strategy
to receive, or cotinue to receivefederalfunds under the Cooperative Forestry &ssnce Act (CFAA).

The CFAA funds are provided to states through the State and Private Forestry (S&PF) section of the USDA
Forest Service (USFS). Currently, Arizona receives several duollars annually to protect communities

from wildfire, assist private forest landowners, promote healthy forest practices, and assist communities
with their urban forests. Most CFAA funding received by the AaZdepartment of Forestry and Fire
Managemet (DFFM is passed through to local organizations by way of grants that require matching
funds and additional implementation resources. The combination of state and local efforts along with
coordination and collaboration with federal, tribal, and othendamanagement agencies provides
substantial leveraging of these fds to benefit Arizona natural resourcasd citizens.

To receive CFAA funding, the 2008 legislation also requires that states focus on laddgebhpatcomes
to achieve national private forest conservation priorities. These priorities, which are a result of the
GNBRSaA3IAyéE STFT2NI HAUWSKS iicludeKS { gt C aSOGAzy 27F

1 Conserve working forest landscapes
9 Protect forests from threats
9 Enhance public benefits from trees and forests

The amended CFAA of 2008 also requires states to identify priority forest landscape areas and highlight
work needed to adress national, regional, and state forest management priorities.

Federal Guidance
The National Association of State Foresters (NASF) and US Forest Service S&PF collaborated to provide
specific guidance to states beyond what was provided in legislattwir guidance identifies the following
minimum requirements for the Resource Assessment:

A Provide an analysis of present and future forest conditions, trends, and threats on all ownerships
in the state using publicly available information.

A Identify fores-related threats, benefits, and services consistent with the S&PF Redesign national
themes.

A Delineate priority rural and urban forest landscape areas to be addressed by the state forest
resource strategy.

A Work with neighboring states and governments itientify any multistate areas that are a
regional priority.

A Incorporate existing statewide plans, including Wildlife Action plans @mehmunity Wildfire

Protection Pans, and address existing S&PF program planning requirements.

Forest Resource Stratgy, Annual Reporting, and Updates
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TheStrategywas developed as a separate companion document toAbgessmerdnd, where possible,
complemented other state and federal agency assessment and planning Baitkthe Assessmerdand
the Strategyfor Arizorawere completed in 2010.

The Arizona Department of Forestry and Fire Management (DFFM), beginning in 2011, required reporting
of accomplishmentsReporting included infonation about activities of DFF&E well as activities of other
agencies and organizations working toward common forest resource objectives and outcomes.

The 2008 Farm Bill requires statesupdate their Forest Action Plavery five years or as required byeth
Secretary of Agriculte. DFFM completed the required update of the Arizona Forest Action Plan in 2015.
The document summarized the implementation of the Arizona Forest Action Plan since th& plans
development in 2010The update also supplieah overviewof the implementatiorthat was requiredoy

the three National Prioritiesection

The 2015 Forest Action Plan update, titled: 2015 Status Report and Addendum, was a reper2@t0
Arizona Forest Resourdessessment and Strategyd not an actual update of the Forest Action Plan.
However the 2015 Addendum satisfied the requirements of the 2008 Farmrigilbdull update of the
plan was required by 2020. This updaiéne Arizona Foresiction Plar(FAB, was completed in 2018 dn
expanded the scope beyoridrests to all landsapesin ArizonaTheStrategyand Assessmenfrom the
2010 Forest Action have now been combined inFAd?

pg.9




3.0 Assessment Methodology and Outreach

Though some of the methodologies have changed the basic principles identified for the original Arizona
Natural ResourcAssessmensstill govern how the assessment portion of thAPwasprepared:
1. Build upon a strong collaborative foundatioriThemanagement of lands within Arizona is very
diverse. Federal and state agencies along with Native Aarefiribes manage most Arizdaads
(83%) Only a small portion iprivately owned For any assessment or strategy to be truly
reflective of this diversd YR o0 aSsx AG-f yAa@¢ I QIASNE IyO Kadt £ Lf G
continue to develop and draw upon strong relationships with margaoizations and agencies.
Gollaboration is critical to both the sheterm and bngterm success of land management
2. Use and leverage existing work to the fullest extent possiblBubstantial assessment and
planning work has already been completed in Arizona by many federal and state agencies, non
governmental organizations, academic institutions, and collaborative grdups existing work
should be relied on wherever possible, and not duplicated.
3. Develop a strong framework for future workThe shoriterm requirements for development of
the Assessment will be met, but more importantly, these documents need to bel@eilough
to continue tobe refinedand develogd over time. As additional resources are applied and new
information developed, the Assessment and Strategy will be refined and strengthened. A strong
framework for this future work is critical.

3.1 IssueNork Groups

Eight (8)issuework groups wereasembled for each of theesource issues idgified in the previous
ForestAction Plans. Thedesuework groups wereled by one or more Arizona Department of Forestry
and Fire Management staff update the2010 Forest Action PlakssessmerdandStrategywith the above
principles in mind. Theomposition of many existing collaborative organizations were leveraged to keep
the size of the groups manageable. Representation was sought from all of the largestdaagement
agencies and organizations, statewide cowuneihd collaborative groups, the statewide academic
community, and nofgovernmental organizations orderto build a strong collaborative plakach work
groupin the 2020 updaterovided comments tdaheir specific resource issue in the Forest Action Plan
and collaborated to complete updates or retain sections a@/irk groups met monthly to discuss each
resource issue and the related goals and objectives from the 2010 plan. An online platforrma(Base
was used taommunicate with stakeholders and record plan revisions.

The groups included representation from these key agencies:
Arizona Commerce Authority The Arizona Commerce Authority (ACA) is the leading economic
development organizationwith & G NS Yf AYSR YAaaAiAzy (G2 3INRg

Iy
¢KS 1/1 dzada | GKNBSHLNRY3ISR | LLINEIF OK (@ | RO

NEONMzZA G 2dzin2F¥nmadldsS O2YLIlyAasSa G2 SELFYR (K
companies to grow their business in Arizona and beyond; and collaborate with entrepreneurs and
companies large and small to create new jobs and businesses in targeted industries.

Arizona Department of Environmental Quality! 59v A a | aASLI NI §gdha O o6 A

RANBOGa Ittt 2F I NAT2yFUa SyYy@ANRYYSyYyidlf LINRGS

enhance public health and the environment in Arizona. The department does this by overseeing
GKS aidrdiSQa Sy@ANRBYYSydl t ftdpiedentlpgliiRionlofdtie Kie NA I S
g1 GSNE YR fFYRZ YR (G2 SyadaNBE Of Skymndzld 2F a
Arizona and the nation in protecting and enhancing the environment and improving the quality
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of life for the people of our sta. The agency helps Arizonans respect the balance between the
natural world and the people who depend on it for sustenance, prosperity and a fulfilling quality
of life.

Arizona Department of Forestry and Fire ManagemenResponsible for implementation of
cooperative forestry programs as well as wildland fire suppression and management on
approximately 22 million acres of state and private lantds@e incorporated communities he

agency provides services for fire prevention, urban and community fordstgst stewardship,

forest health, utilization and marketing, and has a wideiety of grants available. DFRNbrks

closely with the US Forest Service and other partners to implement a variety of cooperative
forestry and fire management programs authedzunder the Cooperative Forestry Assistance
Act.

Arizona Department of Transportation The Arizona Department of Transportation (ADOT) is a
Ydzt GAY2REE GNI yALRNIFGA2Y |3SyoOe aSNWAy3a 2yS
is responsibledr planning, building and operating a complex highway system in addition to
building and maintaining bridges and the Grand Canyon Airport. A major component of the
2NBFYATFGA2Y Aada (GKS az2i2N) +SKAOfS 5A@dnser 2y >
services to the public throughout the state of Arizona. The people, who purchase fuel, drive or
own private and commercial vehicles, or use transportation services fund ADOT. To build and
2LISNI S GKS adl 6SQa G NI y a kidsEsliniest hgheyihtoagh fier & =
GFESaY Y202NIOF NNASNI FSS&a I yR OSKAOES GAltS:
Arizona Game and Fish DepartmentThe mission of the Arizona Game and Fish Department is
G2 02y aSNIBBS ! NAT 2yl Qa R Andge Nk Safe, ccanip&ibleA GutBoorNS & 2
recreation opportunities for current and future generations. The Arizona Game and Fish
Commission establishes policy for the management, preservation, and harvest of wildlife. The
Commission makes rules and regulationsrf@naging, conserving, and protecting wildlife and
FAAKSNASAE NBa2dz2NODS&ax FyR alFS FyR NB3dzZ F SR
benefit of the citizens of Arizona.

Arizona Nursery Association The Arizona Nursery Association (ANA igrofessional trade
organization dedicated to the promotion and advancement of the nursery industry for its
members and the public they serve in Arizona. ANA works toward the solution of problems
common to all in the nursery industry; conducts educatigom@grams for the nursery industry;
promotes a better understanding of nursery services, plant material and the use of garden
products by the general public; cooperates with state agencies in combating horticultural pests
and diseases; and encourage tharsery industry to better serve the retail customer. Annually,
ANA holds the Southwest Horticulture Annual Day of Education (SHADE) conference to provide
an educational opportunity to partners and professionals in the nursery industry. They also

providegk Yy i 2LILIR2 NIdzyAGASE F2NI NBaASENOK Ay ! NRT 2y}

ANA is a grtner of DFFMA X | YR NRdziAy St & LI NIAOALI GSa Ay
Forestry program.

Arizona PublicServicel t { Z ! NAT 2y I Qali fia SRBAVII FRS OB MESOA (i &
MdH YAffA2Y Odzadi2YSNBR Ay mMm 2F (GKS aidliSQa wm
principal subsidiary of Pinnacle West Capital Corp. (NYSE: PNW). Arizona Public Service Company
has been poweringArizona's economic growth since its founding in 1886. Healthy, vital
communities are an essential part of its vision of creating a sustainable energy future for Arizona.
Arizona State Land DepartmeniResponsible for management and administration of 9.2 million

acres of State Trust Land (13% of Arizona's land base) fpuld® beneficiaries. The primary
beneficiary is the Common Schoolsl@®. Revenue is generated through the sale and lease of

Z <
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Stae Trust and and products from those lands (i.e., mineral materials, water, wood products,
etc.).

Arizona State Universityg Sustainable Cities Network The Network (SCN) is a vehicle for
communities to share knowledge and coordinate efforts to underdtand solve sustainability
problems. It is designed to foster partnerships, identify best practices, provide training and

AYF2NXYIFGA2YEZ YR ONBIGS | OoNAR3IAS 06SGsSSy ! N

challenges facing local communities. Sk¥gan in the Julie Ann Wrigley Global Institute of
Sustainability. The Network provides practitioners with knowledge, resources, and innovations to
accelerate the valley toward national leadership in sustainability.

Borderlands Restoration Borderlands R&oration helps to reconnect wildlife, land, and people

in the Arizona/Sonora Borderland region by involving people in restoring the ecosystem on which
both humans and wildlife depend. This includes restoring functional physical landscape processes,
growing and planting native plants, supporting springs and pollinators, and forging and
maintaining bonds between people and the natural world. Habitats of rare plants and wildlife, as
well as wildlife corridors, especially between isolated mountain rangesofaspecial concern.

Many programs that Borderlands Restoration conduct include public education and volunteer
support. Borderlands Restoration partners with many conservation groups, and basldose
partner with DFFM0 & O2 2 LISNJI (G A @S sauthéaBerniANZnalIN2 AN Y& Ay
Desert Landscape Conservation CooperativEhe Bureau of Reclamation and the U.S. Fish and
2Af REAFS {SNBAOS KI@FS LI NIYSNBR G2 RS@St2LJ) 0

AAAAA

RANBOGUSRIT vy 2y nNB 3 dzplfoinedidnd dit&@d 18 yYdsdurce LidtafjeyiéhiNA K A

entities as well as interested public and private entities in the Mojave, Sonoran, and Chihuahuan
Desert regions of the southwestern United States and northern Mexico. Through collaborative
partnerships, the Degt LCC seeks to provide scientific and technical support, coordination, and
communication to resource managers and the broader Desert LCC community to address climate

OKI'y3aS FyR 20KSNJ tFyRAOILISTa0oItS SO2aeaidsSy alf

Eastern Arizona Counties Organiiat - A longtime collaboration between Apache, Gila, Graham,
Greenlee, and Navajo Counties was formalized in 1803n Intergovernmentafgreementto

create the Eastern Arizona Counties Organization (ECO). The ECO Counties have progressively
developed aeading role in natural resources and public lands management issues in Eastern
Arizona, and for several years have implemented a comprehensive set of environmental programs
including research, demonstration projects, educational forums, and public infamma
RAZASYAYlLGA2y STF2NIa GKIG LINRY2GSR |yR RSY
natural resources throughout Arizona.

Ecological Restoration Institute- The Ecological Restoration Institute (ERI) is nationally
recognized for mobilizing thenigue assets of a university to help solve the problem of
unnaturally severe wildfire and degraded forest health throughout the American West. The ERI,
based in the Northern Arizona University School of Forestry in Flagstaff, AZ, works to help land
managenent agencies and communities by providing comprehensive focused studies, monitoring
and evaluation research, and technical support. The ERI is funded by a combination of
programmatic state and federal funding, such as the Southwest Ecological Restanatiturtes
(SWERI), and through competitive grants programs. The goals of ERI go beyond scientific discovery
to the meaningful application of scientific knowledge that makes a difference for western forests.
Landscape Conservative Cooperative$Vith the sgning of Secretarial Order No. 3289, the
Department of the Interior launched the Landscape Conservation Cooperatives (LCCs) to better
integrate science and management to address climate change and other landscape scale issues.
By building a network that isolistic, collaborative, adaptive, and grounded in science, LCCs are
working to ensure the sustainability of our economy, land, water, wildlife, and cultural resources.
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Each of the 22 LCCs brings together federal, state, and local governments alonghethahd
CANRG bliAzyasry y2yn3daz2gSNYyYSydlt 2NBIFYATFGA2Y
organizations. Our partners work collaboratively to identify best practices, connect efforts,
identify science gaps, and avoid duplication through eovetion planning and design.

Northern Arizona Universityb ! | A& | &adl 4GS dzyA@SNEAGE GAGK
research status, and is emerging as a leader in sustainability, science, business, green building,
and cultural arts. Empowered bthe Arizona Board of Regents to provide educational
opportunities statewide, the university serves students at the Flagstaff campus, multiple
statewide locations, and onlineoffering nearly 150 combined undergraduate and graduate

degree programs, all disty 3dzA a KSR o6& Fy 2y32Ay3 O02YYAGYS$

relationships.

Salt River Project The Salt River Project (SRP) is a large public power utility in central Arizona
that provides electricity and water to more than 2 million people in its senarea. SRP
participates in a number of community outreach programs, and is recognized by the Arbor Day
C2dzyRIFGA2Y & F ¢NBS [AyS ! {! dziAtArdGed {wt A
as well. They also provide funding for forest treatnts in northern Arizona to improve watershed

health through a program called the Northern Arizona Forest Fund.

Sky Island AllianceThe Sky Island Alliance (SIA) restores the wild lands, wildlife, and waters that
embody the sacred landscape of the 8tgnds. SIA works in southeastern Arizona, southwestern

New Mexico, and northwestern Mexico, on lands that share a common legacy, culture and beauty.
¢tKSe ¢2N)] FONRaa (GKS fFyRAOFLIST FTNRY &l Idz NP
mountains. Additionally, SIA uses science, education and advocacy to connect the binational
landscapes, people, and wildlife of the Sky Islands for the benefit of all.

The Nature ConservancyThe Nature Conservancy (TNC) conserves the lands and waters on
which all ife depends, internationally. They work collaboratively with local groups to protect and
conserve land, especially in areas that are ecologically sensitive or subject to development. They
do this through land acquisition and conservation easements. TN@dipsd to conserve 21

million acres in the US, and over 103 million acres, globally. Their management and conservation
is based in sound science, and the conservancy employs many land managers, scientists and
aspiring natural resource professionals.

University of Arizona9 3G F 6 f AAKSR AY mMyypZ GKS ! YyAGSNRERAGER
dzy A@SNEAGE 6AGK (G662 YSRAOFIET &aOK22fasx LINRRAzOS
100% Student Engagement initiative. Recognized as a global landeranked 16th for the
employability of its graduates, the UA is also a leader in research, bringing more than $580 million

in research investment each year, and ranking 19th among all public universities. The UA is
advancing the frontiers of interdisdipary scholarship and entrepreneurial partnerships, and is a
member of the Association of American Universities, the 62 leading public and private research
universities. It benefits the state with an estimated economic impact of $8.3 billion annually.

Upper Verde River Watershed Protection CoalitierWorking together to protect the Upper

Verde River, the Coalition is committed to balancing the reasonable water needs of the residents

of the Upper Verde River Watershed Area with protection of the base dlotve Upper Verde
WA@BSN) (G2 GKS YIFEAYdzy LRaaAotsS SEGSyids FyR |
Management Area (AMA), by developing BMPs (best management practices) that incorporate
a0ASyOSnolaSR LX FyyAy3as duatkrirdsduitcds whifi theé YpRer O2 v 3
Verde River Watershed Area, and provide financial and staff resources to support the protection
activities of the Coalition.

US Bureau of Indian AffairsThe United States has a unique legal and political relationship with
Indian tribes and Alaska Native entities as provided by the Constitution of the United States,
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relationship, Indian Affairs provides services directly or through contrgcasits, or compacts to

566 federally recognized tribes with a service population of about 1.9 million American Indian and
Alaska Natives. While the role of Indian Affairs has changed significantly in the last three decades
in response to a greateremphlast 2y LYRALFY &St Fmna2dSNYyIyoOoS Iy
look to Indian Affairs for a broad spectrum of services.

US Geological SurveyThe US Geological Survey (USGS) is a science organization that provides
impartial information on the health ajur ecosystems and environment, the natural hazards that
GKNBIGSy dzas GKS yl Gdz2NF £ NBaz2daNOSa ¢S NBtea 2
the core science systems that help us provide timely, relevant, and useable information. The USGS
collects, monitors, analyzes, and provides scientific understanding about natural resource
conditions, issues, and problems. They also provide opportunities for partnership, funding, and
international collaboration.

USDA Forest Service The USDA Forest Sénvs A a | YdzZ 6AnFlF OSGSR |3
LINPG§SOG& mpn yIFEdA2ylf FT2NBada FyR Hn 3INFaatl
Aa (2 adzZadlAy (GKS KSIfOiKXI RAGSNEAGEZI | YR LINE
the needsof present and future generations. The Southwestern Region is 20.6 million acres.
There are six national forests in Arizona, 5 national forests and a national grassland in New
Mexico, and one national grassland each in Oklahoma and the Texas panhaad&gidh ranges

in elevation from 1,600 feet above sea level and an annual rainfall of 8 inches in Arizona's lower
{2y2Nly 5SaSNI (2 mMoImTmMmnT22i KAIK 2KSSEftSNIt
northern New Mexico.

USDA Natural Resourdggonservation Service A federal agency providing both technical and
financial assistance to private and tribal landowners for the conservation of natural resources and
the environment. The conservation delivery system is a collaborative effort with Arigbd n m
Natural Resource Conservatioisicts (NRCDs)Participatiorof NRCS staff on the issue groups

along with other direct communications, reinforced the important link with 8tate Technical
Advisory Committee(an NRCS lead organization that pd®d recommendations to carry out
conservation provisions of the Farm Bill).

USDI Bureau of Land Managemenh federal multipleuse agency that administers 12.2 million
surface acres of public land (five national monuments, three national conservagas,amo

national historic trails, a portion of a national scenic trail, 47 wilderness areas and two wilderness
study areas), and another 17.5 million subsurface (mineral) acres within the state. The BLM
balances recreational, commercial, scientific, anttural interests while striving for lorgerm
protection of renewable and nonrenewable resources, including range, timber, minerals,
recreation, watersheds, fish and wildlife, wilderness, wild horses and burros, and natural, scenic,
scientific, and cultual values. Direction for management of public land administered by the BLM
can be found in approved land use plans.

USDI Fish and Wildlife Servie&he Arizona Ecological Services Office of the U.S. Fish and Wildlife
Service works with public and prieatpartners to protectfederally listedendangered and
threatened species, migratory birds, freshwater fish, and wildlife habitat in Arizona. The Service
implements all facets of the Endangered Species Act (ESA), including listing, recovery, and
delisting d native flora and fauna. It also works with the various land management agencies to
ensure that their projects are in compliance with the ESA.

Western Forestry Leadership CoalitieThe Western Forestry Leadership Coalition represents a
unique partnerstp between the Council of Western State Foresters and federal government
forestry leaders. The Coalition is comprised of 34 members from across the federal and state
agencies of the west.
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4.0

Incorporation of Other Plans

State and federal agencies, nprofit organizations, academic institutions, and collaborative groups have
completed considerable analysis and planning work to address natural resource issues in Arizona. A large
portion of the FAPis built upon these eardir activities. The following information provides an overview
about many of the documents that were published and relied upon in the development &ARe

The Farm Bill legislation requires integration of several of these documents. However, many Arizon
efforts go beyond the national norms and it is important that these works be incorporated. Likewise, since
there are many planning efforts still ongoing, this list will likely grow substantially with time.

4.1 Existing Arizona Planning

T
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Arizona Departmat of Forestry and Fire Management Strategic Plan

This guiding document lays out the goals for the nextywar period to better serve our Arizona
communities and ensure the safety of the public. The mission of the plan is to manage and reduce
fireriski 2 LINRPGSOG ! NAT 2y Q& LIS2L) Sz O2YYdzyAiliArSax

OKF YLA 2y GKS KSIfGK 2F I NAT2yIQa yIl GdNIf NBé

implementation of cooperative natural resources and fire assistance pmgyrdevelopment and
support of statewide fire policies, and coordination of resources acrotmnas and jurisdictions.

There are seven goals identified in the strategic plan: Educate Public and Cooperators, Strong
Forest Industry, Healthy Forests, Waanllis and Watersheds, Fire and Hazard Safe Communities

¢ Wildlands, Fire and Hazard Safe Commungié& Hazard, Fire and Hazard Safe Communities
Structural, and Organizational Excellence and Efficiency.

Arizona Urban & Community Forestry Plan

AsthegizA RAy 3 R20dzYSyd F2NJ ! NAT 2 yUCRRrogran\Bhis ylang /| 2
describes goals, objectives, and actions for a-yiwar period in the areas of education, public
awareness, volunteerism, technical assistancel Binancial assistancehik fiveyear plan is an
important guiding document for review of program accomplishments and enables Arizona to
receive Federal funding for UCF program efforts. The plan also describes the advisory relationship
between the Arizona Community Tree Council #mel State Forester in suppt of the DFFMDR a
Urban & Community Forestry Program.

Community Wildfire Protection Plans

The Healthy Forest Restoration Act of 2003 authorized the creation of community wildfire
protection plans (CWPP). Locstakeholders writetCWPPs thainclude an evaluation of local
conditions and risks from fire, and development of a plan to address all aspects of community
protection and wildfire mitigation. A strategic plan as well as an action plan, the CWPP generates
a broad operating amework for landowners and resource managers within the area and
identifies community protection priorities. A combination of fuel management, FireWise
standards, and appropriate wildfire suppression response across ownerships within and adjacent
to at-risk communities will reduce threats to life and property, protect valaessk, and create

a safe context for the use of fire in subsequent ecosystem restoration effortssygitsfic
planning and implementation remains the responsibility of each ownenaggment agency,
generally operating withirthe guidelines developed by CWPP. More tha27 CWPPor
equivalent plans have been developed and approved throughout Arizona.

Y'Y
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Forest Legacy Program Assessment of Need

Developed forDFFM by The Nature Consamcy of Arizona, theForest Legacy Program
Assessmenof Need (AON) outlines theéorest Legacy Program in Arizona and includes eligibility
criteria, project selection guidelines, and a definition of priority arédse original AON was
developed in 2005,aviewed in 2016, and updated in 2020 to remain consistent with the 2017
Forest Legacy Program Implementation Guidelifié® Forest Legacy Program is a USDA Forest
Service program delivered through the DFFM for identifying and protecting environmentally
important forest areas from conversion to ndorest uses through the acquisition of conservation
easements. The AON in thisAssessmenty reference and is included in the appendices.

National Forest Stewardship Program Standards and Guidelines

The pupose of this documentist® Sy O 2 dzNJ ISm sie&dsHipof/irdportant State and
private forest landscapes, by assisting landowners to more actively manage their forest and
NBf ISR ANBR&®R caMidSeat ©féthiprogramis a spatial analysof forest resource
managementhreats and opportunities, used to delineate priority areas for delivering State &
Private Forestry programs. The Forest Stewardship important forest resource areas map created
for these priority areas were included in the ZDAssessmenthus any updated versions will be

as well.

State Wildlife Action Plan

TheArizona Game and Fish Department updated the State Wildlife Action Plan (SWAP), in 2012
This diverse and comprehensive planning effort included outreactcaardlination, landscape
focused and specidecused conservation planning, identification of Species and Habitats of
Greatest Conservation Need, assessment of stressors and threats to wildlife and their habitats,
prioritization of conservation strategiemd actions, and a prescription detailing the need for
monitoring and adaptive management. The SWAP will be reviewed and reygdatkd within a
10-year timeframe.




5.0 Arizona Conditions and Trends

5.1 Overview of ArizonQ Borests

Arizondd & T 2 NBfdri dparibhlggfléhSforests alontpw desertriversto subalpine and montane
forests above 9,000 feet in elevatibrForests cover roughly 27% of the state and occupy 19.4 million
acres. These forests are comprised of 37 speafesoniferous and hardwood trees. The majgribf
forestland is located north dhe Mogollon Rim wittseveraldistinct areas scattered throughout the rest

of the state. Juniper and pinygoniper woodlands are the most abundant forest type in Arizona,
ocaupying approximately 14.8 million acres, or 20.3% of the state. The rarest and most significant in
ecological terms is riparian forest, which occupies less tharhaifeof 1% & ! NAT 2yl Q& f | yR®

Pre-European Settlement Vegetation and Climate

¢ 2 Rl @edta refle@ Aldong series of climatic and corresponding vegetative chang@rizona. A
paleoecological study in the Potato Lake area of the southern Colorado Plateau (approximately 7,300 feet
in elevation) suggests dramatic changes occurred in the siliaa during the last 35,000 yed&rs-rom

35,000 to 21,000 years before present (B.P.), it appears the area was dominated by mixed conifer species,
suggesting the climate was coolardawetter than it is today. The yea?4,000 to 10,400 B.Ruere likely

the regionscoldest period during the last glaciation, Engelmann spraaza engelmanniformed almost

pure stands, growing as low as 8,200 feet. Tottagspruce is generally located above 10,800 fEetring

this period,averagetemperatureswere several degrees cooler than they are todblye transition into

the PleistoceneHolocene Epoch, and the end of the last glgméadodresulted in a major restructuring of
a2dz0 KSNY /2t 2NIR2 tftFdSkdz @S3Sal (i mdyidtodays mixed I K Q a
conifer forests moved upslope to their current elevation range. A warmer, drier climate likely resulted in
the widespread establishment of ponderosa pifénlus ponderogaacross mieklevations of the area. At
elevations between 5,20@nd 6,900 feet, pinyofjuniper woodlands dominated. In the period that
followed (8,000 to 4,000 B.P.), pinyamiper woodlands migrated into the area an@drm desert grasses
replaced cold desert speciels lower elevation regions of the Colorado Platestudies from the Chaco
Canyon and San Juan Basins in New Mexico and Arizona showed canyons were dominated by mixed
conifer forests and mesa tops were cold desaeppé€.

Fire

In Southwestrn forests, lightningcaused and humanaused fires could burrof several months and
cover thousands of acres, burning until extinguished &y or depletion of fuél Dendrochronology
research suggests most Southwest forest stands, excluding sfirubarned every 2 to 30 years as low

lThQ. NASy> wo! o HAanH® | NAT 2yl QaRMBRBESGgiden ws: LS dadfafierr ™ o
of Agriculture, Forest Service, Rockgvitain Research Station. Pg. 116.

2 Anderson, R.S., J.L. Betancourt, J.I. Mead, R.H. Hevly, and D.P. Adam. 200CanidatieWisconsin

paleobotanic and paleoclimatiecords from the southern Colorado Plateau, USA. Palaeogeography,
Palaeoclimatology, Palaeoecology. 155571

3 Betancourt, J.L., E.A. Pierson, K.A. Rylander, J.A. Fefrahikl and J.S. Dean. 1993. Tiileence of history and
climate on New Mexico pyongjuniper woodlands. Managing pinyqQiuniper ecosystems for sustainability and
social needs. General Technical Report¢RB6. Fort Collins, CO: U.S. Department of Agriculture, Forest Service,
Rocky Mountain Range and Experiment Station.

4 Swetnam, T.W.1990. Fire history and climate in the southwestern United States. Krammes, J.S., tech. coord.
Proceedings of the symposium, Effects of fire management of Southwestern natural resources; 1988 November 15
17; Tucson, AZ. General Technical Repor¢ . Fot Collins, CO: U.S. Department of Agriculture, Forest Service,
Rocky Mountain Range and Experiment Statiayi:76
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intensity, ground fires. Hawy greater moisture, yet heavier fuel loads, sprficdorests burned less
frequently, approximatelyevery 35 to 150 years or more, but at highietensitieS. Although Native

American cultures used fire for a variety of purposes, lightning ignitionaglperiods of high fire hazard
were sufficient to prodae frequent fire&

Historic Conditions

Environmental conditions as well asologicaprocesses above and below gralimfluenced the pattern

of vegetationdistribution. Fonderosa pine forests ithe early nineteenth century were predominantly
open with a diverse community of trees, shrubs, and perennial gsase forbs Historigponderosa pine
forests areeferred to as open and pailike with abundant herbaceous understory, although descriptions
and pictures of dense stands have@abeen documented Records and archaeological reconstruction of
historic ponderosa pine forest conditions suggiestividual clumped, or stringers of ponderosa pine in
various sizes with an understory grasrbaceous matrikcharacterized the vegetatiohe development

of fire-dependent vegetation coupled with the climate conditions that existed several centuries prior to
1848 reinforced a frequentire regime of lowintensityburns Frequent surface fires, disease, insects, and
other regulating mechanisms maintained the balance and resilience of ponderosa pine forests in Arizona.

Conditions in historic mixed conifer forest&re variable and depended on burn history. Characteristics
of a mixed conifer forestifi K S S| Ndreddessritpeu asGallows:

Gl ry3a YR {(iS6FNI RSaONAROS G(4KS YAESR O
Plateau Province) in 1909. Wheescribe most mature Douglas fir (as well as white fir and
spruce) as "deteriorating;" they probably mean these trees were decayed, had poor
form, broken tops, and hollow bases typical of repeatedlyd@mmaged trees. Lang an
Stewart also nte that Dougladiir regeneration was "healthy and vigorous;" and often der]
standsofpol@ AT SR (G NBSa O20SNBR fINHS | NBIl axz

Because sprucér forests were largely unaffected by loggitigestockgrazirg or fire suppression, their
historic conditions are fairly &l known®. Sprucefir forests were susceptible to major disturbances (i.e.,
fire and insect outbreak) but disturbance occurred relatively infrequently, typically with 190@ years
between najor events.

5 Abolt, R.A.P. 1997. Fire histories of upper elevation forests in the Gila Wilderness, New Mexico via scar and stand
age structure analysi M.S. thesis, Univsity of Arizona, Tucson. Pg. 120.

6 Schroeder, M.F. and C.C. Buck. 1970. Fire weather handbook 360. Washington, DC: U.S. DepAgnairitwg.

Pg. 229.

7 Abert, J.W. 1848a. Report of his examination of New Mexico in the y846g11847. 30th Congress, 1st

Session, Senate Executive Document 23. Washington, DC: Government Printing Office.

8 Covington, W.W. and M.M. Moore. 1994. Southwestern ponderosa forest structure: changes sinégriguican
settlement. Journal of Forestr92(1):3%,47.

Dahms, C.W. and B.W. Geils, tech. eds. 1997. An assessment of forest ecosystem health in the Southwest. General
Technical Report RIGTR295. Fort Collins, CO. U.S. Department of Agriculture, Forest Service, Rocky Mountain
Forest and Rangéxperiment Statin. Pg. 97.

veblen, T.T., K.S. Hadley, E.M. Nel, T. Kitzberger, M. Reid, and R. Villalba. 1994. Disturbance regime and
disturbance interaction in a Rocky Mountain subalpine forest. Journal of Ecology. 823525
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Riparian aream Arizona once formed continuous corridors of lush vegetation stretching for hundreds of
miles. They extended from the montane headwaters of rivers and streams down to river corridors across
low-elevation deserts. Manglant species in riparian communities depend on seasonal flooding for seed
trangportation and establishmentjigh groundwater levelfor saturated soilsanddense vegetation for
ecosystem health. Riparian communities provided resources necessary for early battiaments, as

well as permanent wildlife habitat and migratory routes for birds and mammals.

PostEuropean Settlement

The arrival of Europeans had a devastating effect on Native American populations, and produced
significant environmental changescluding;livestock grazing, logging and minjmgms andrrigation,

and the introduction ofliseases affectingildlife.

The period following the MexicaAmerican War of 1848 marked a significant transition from Mexican to
American sovereignty in thBouthwest and a time of rapid settlement. With increased settlement came
domestic livestock. In fact, by 1890, more than 1.5 million head of cattle weheiBauthwesg. By the
early 1900s, grazing pressure from cattle and sheep had reached the timberagdains, resulting in loss

of vegetative cwer and increased erosion. Aftarpeak in the numbers of cattle and sheep in Arizona
around the time of World War |, Bstock humbergleclined following a severe drought in the 1950s
Today, livestock numbegse in line with the carrying capacity of the land, and many ranches are stocked
conservatively.

In some areas,ibtoric fire regimes havehanged because livestock removed much of the fine fuel needed

to carry surface fires and bause fire suppressiowas instituteddue to the growing number of
inhabitants who vieved fire as a threatHowever,ultimately, the frequency and size of fires was altered

by a combination ofactors- road and trail establishment, fragmentation of forest continuity, increased
ignition sources, suppression of fires, and altered fuel loads. Fire suppression and exclusion began altering
plant communitystructure ard fire regimesn the early1900<2. During the last century, the combination

of pastfire suppression and subsequenl accumulation has led to an increase in the frequency of large

and intense fires, such as those experienced in the last several decades in the Southwest. Some forecasts
indicate a warming climate will lead to at least a doubling of annual area burngdziona by the late
twenty-first century*“.

With the arrival of railroads in the Southwest, new industries appeared, human population igaeural
resource useaccelerated, and a commercial economy replaced the subsistence economy. Some other
concurrentchanges included altered land use and ownership patterns, depletion of foradenbgstic
livestock, degradation offoodland andiparian areas, and changes in wildlifabfitat!®.

Arizona has continued @apid growth trend, further stressingnatural ecosygems and resources. Small
scale logging for localse shifted to larger efforts around the 1870s with construtiid the railroad and

2Baker, R.D., R.S. Maadly V.H. Treat, and H.C. Dethloff. 1988. Timeless heritage: a history of the Forest Service

in the Southwest. F209. Washington, DC: U.S. Dept. ofiédgture, Forest Service. Pg. 208

BCovington, W.W. and M.M. Moore. 1994. Southwestern ponderosatistaucture: changes since Eutanerican
settlement. Journal of Forestry. 92(1)3&.

McKenzie, D.; Gedalof, Z.; Peterson, D.L.; Mote, P. 2004. Climatic change, wildfire, and conservation. Conservation
Biology. 18: 89®02.

15 DeBuys, William. Enchanémt and Exploitation: The Life and Hard Times of a New Mexico Mountain Range.
Albuquerque, NM: University of New Mexico Press, 1985. xxii + 394 pp. lllustrated.
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loggingof trees for railroad ties and fuel. During these early yearkarge volume of tree670-80%in

some casesheeaded to be remoed from the forests to makeailroad ogerations feasible®. Later, when

trucks became avalbde, lighter cuts could be madsgpically from 30% to 60% of the availablood
volumeé'’. With time, loggingnethods have been variable with some practit®sng more sustainable

than others. Removal of large, quality trees (i.e., high grading) has resulted in dense stands of second
growth trees, thus reducing understory herbaceous cover and increasing firerdang

¢CKS GNI}yaoz2ydAaAySyialt NIAfNRBIR |fa2 LINRPGARSR AyO
striking archaeological ruins, and majestic scenery all led to a tremendous increase in recreation during
the mid- to late-1900s. Arizona becamefavorite destination for hunting, fishing, sightseeing, and bird
watching. Preservation and conservation of forests and other natural communities became a focal point
for citizens andpublic land managerddigher visitation to remoteareas and forest comonities led to

overuse and exploitation of resources, introduction of Awative plants and animals, increased human
caused fires, and unauthorized use of motorized vehicles. Girdlaange is another factor thdtas
alteredthe statS Q& T 2 NB a dies ihdicatd Wednying clithatedzas changed forest fire regimes, and

is projected to continue to increase the frequency, size, azabenal length of forest firé% thereby

shifting the dominance and abundance of plant species a&dgena andhe West.

Additionally, hese and other interrelated chaes throughout Arizona have altered the hydrologic
function of most watersheds. Soil compaction, road construction, and reduced ground cover have led to
increased erosion and flooding, often resulting in degmised channelseferred to as gulliesWater
diversions and impoundments of larger rivers have significantly modified channel dynamics, and altered
habitat and vegetation establishment within the reservoirs and downstream riparian areas. To address
bark s@bilization and other soil stabilitgroblems, species not native to ecosystems of the Southwest,
such as salt cedailamarixspp.), were introduced to helpddressthese problemsand provide bank
protection. Many of these introdoed species aremow cmsidered invasive, and continugéo have
detrimental effects on ecosystem processes.

Current Forest Types and Distribution

Despite all these problems and concerns, B9 Y RAGA 2y & | YR RdddtS eainge 27T
impressive.Some ofsouthern AriZ y | féle€sted landscapes haveeached international importance
0SOlIdzaS 2F UGKSANI 2dziadlryRAYy3a o0A2t23A0Ft RADGSNEA
Conservation International has recently added to its list of world biodiversity hotspatdiyBrsity
Hotspots). Their significant biological diversity stems from a convergence of subtropical and temperate
climatic zones, whictcreate forest refugia and corridors for maapique animals, includinghe jaguar
(Panthera oncpand thickbilled parrot(Rhynchopsitta pachyrhyncha

The USDA Forest Inventory and Analysis Program (FIA) classifies forestlands into two generalktategorie
timberland or woodland based olevels of tree stocking. Timberland is forestland where treecigse
traditionally used for industrial roundwood products, such as ponderosa pine [Rodglas fir
(Pseudotsuga menzd@) ¥ Y 1S dzZLJ Fd €StFad mm: 2F GKS ad82071AYy

16 Schubert, G.H. 1974. Silviculture of southwestern ponderosa pine: the status of our #gewiesearch Paper
RM;123. Fort Collins, CO: U.S. Departmentgriculture, Forest Service. Pg..71

" Myers, L.A. and E.C. Martin. 1963. Fifty years progress in converting virgin southwestern ponderosa pine to
managed stands. Journal of Forestry. 6 583586.

BWwesterling, A. L., Hidalgo, H. G., Cayan, D. R., Swetnam, T. W. 2006. Warming and Earlier Spring Increase
Western U.S. Forest Wildfire Activity. Science.Vol. 313. no. 5789, pp.94)
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this definition'®. The remaining portion is woodland, whiindicates forestland where timber species are

not present at the minimum 10% stocking level. Woodland tree species, such as pinyon and juniper, are
used primarily for fuelwood, fence posts, and, in some cases, Christmas (gggspinyon pine)
Forestands are further differentiated into forest types and are often identified by the predominant tree
species. Beyond these traditional forest definitionstarllA T 2 y I Q& dzND losésts g/r&pidi) 2 Y'Y dzy A
expanding landscape of trees and vegetation whidvjates healthier, more livable urban environments.

Table 2. Acreages of traditional forest types | y/egetation communities have been described using

Class Acres a variety of classifications and different geographical
Q?fggConifer iééggi scales. Because planning and management
Pine-Oak 1 77'9 475 objectiyes diffgr, t'he f_ramework selected to identify
Pinyon-Juniper 1:,3 42’0 572 ecological units is different, as are the resultant
Ponderosa 4,643,é54 classifications. Most forestlands in Arizona are within
Riparian 328693 the Arizona/New Mexico Mountains or Plateau

Ecoregion®. Southwesterrecosystems are further
20,134,109 grouped into life zones, whichare characterized by

* Not enough data exists to quantify the biotic community types and can be cragderenced

types and species of vegetation that make | to the biotic communities

up Arizonads wurban f

YhQ. NASYys wo! o HANHO® | RéobugkeBulRin RAEBEZSGgden W &8.dzNODS &S mMbdd
Department of Agriculture, Forest Service, RoclouMain Research Station. Pg. 116.

20EPA/ CEC 2002. Level lll Ecoregions of the Continental United States. Map. National Health and Environmental
Effects Remarch Laboratory. U.S. Environmental Protection Agency. Revised August 2002.

2 Carleton, J.0., W.A. Robbie, G.T. Robertson, C.L. Spann, H.G. Brown Ill, J. Gass, D.W. Shaw, T. Robison, W.H.
Moir, D. Potter, R.A. Fletcher, R. Gale&app, and G.J. Millel991. General ecosystem survey. Albuquerque,

NM: U.S. Department of Agriculture, Forest Service, Southwestern Region. 188 p. plus maps.
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Forest and Woodland Type
{bused on SW ReGAF Vegelaion Dale)
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Trembling or quaking aspéRopulugremuloide$ ranges in occurrence from small discontinuous patches

of tens to hundreds of acres to large, contigustends othousands of acres) at elevations ranging from
5,500 feet to 11,500 feet. Aspen is a seral species in several conifabitiat types, including spruefir

and mixed conifer habitat types and mesic ponderosa pine forest, and in montane grasslands with fire
exclusion or after heavy livestock grazing. Aspen can originate on scree slopes or active talus, where it
forms smalktands that are relatively persistent. Aspen can also occur as a stable or persistent forest type,
but this type is most commoim Utah and Colorado. Aspen occurs throughout North America, with greater
abundance in the northern Rocky Mountain States anda@mn provinces, for which there is a rich
literature. However, fewer studies have been published for aspen as it occurs in the Southwest. Aspen is
very important from a biodiversity standpoint, either supporting many species of birds and mammals
directly asforage, indirectly through the vast insect community it supppotsthrough the provision of
structural habitat or nesting sites. Some consideregsgecond only to riparian stanasbiodiversity value

(Smith 2006a).

Mixed Conifer Forests

Varieties of conifer species are dominant at higher elevations in mountainous regions (above
approximately 7,800 ft.). At elevations between 7,800 and 10,200 ft., forests are dmdiby Douglas

fir, white fir (Abies concolgr and blue spruceP{cea pungenswith ponderosa pine present at the lower
end of those elevations. The sprufieforest is predominantly Engelmann spruce and subalpinéfires
lasiocarpa in cooler regions and areagceiving more than 25 inches of annual precipitati@ther
speciegpresent in mixed conifer forests include corkbark 4ir [asiocarpavar .arizonicd, southwestern
white pine P. strobiformiy Gambel oak Quercusgambeli), juniper, Arizona cypresC{pressus
arizonicg, and aspen.

The mildest climate in Arizonafisund in mixed conifer forests, with average annual precipitation from
14 to 30 inches, with as much as 44 inchehkigher elevationsMore than half of the precipitation falls
as snow and mean annual temperaguranges from 41 to 47 degretme height?

PineOak

Pineoak is made up of two principal types: pioak forests where oaks are common ora@ominant in
mixed conifer or ponderosa forests at higher elevations, and egergioak woodlands whereaks
dominate with a mix of cdfers. This lattetype occursat mid to higher elevations (2,900 to 9,500 ft.)
throughout forested areas of Arizona. The pivek forest type is found as patches or broad bands of
mostly Gambel oaky. gambelj throughoutthe mixed conifer and ponderosa forest types.

Evergreen (Madrean) oak woodland is prominent in southeastern Arizona and generally includes a
diversity of evergreen oak species as well as conifers. Most éf $e 622 Rt  yR& | NB F2d
A & f lofsudhéastern Arizona at elevations from 3,96®t800 feet. They typically occupy the life zone

above the desert shrub and grassland conmitiss and below the condrous forest At lower elevations,

oak woodlands are typically open with bunch grasses as the major understory component. At higher
elevaions, they are denser forests with oak and pine species intermixed.

In Arizona, a variety of oak speci&snory oak@®. emory), Arizona white oak(. arizonicg Mexican blue
oak Q. oblongifoliy, gray oak@. grised, silverleaf oak@. hypoleucoidgsand netleaf oak@. rugosa
grow at higher elevations in conjunction with Madreannei species, such as Apache piff&nus

22 USDA 2004b. Ecological Site Descriptions, U.S. Department of Agriculture, Natural Resource Conservation
Service, Arona. Accessed 2004.

pg.23




engelmannij, Chihuahua pineP( leiophyllavar. chihuahuahaand Arizona pineP( arizonica Arizona
cypress, endemic to woodlandis confined mainly to nortfacing canyon slopes and drainages. If there
is sufficient moisture, epiphytic bromeliadBillandsiarecurvatg can be found on tree branches. Some of
the common understory grasses include muhljlilenbergiaspp), cane beed grass Bothriochloa
barbinodig, wolftail (Lycurusetocu$, plains loveyrass Eragrostisntermedig, and several grama grasses
(Bouteloua spp. There are also several shrubs (i%ajvia, Artemsig forbs (i.e.Penstemon, Lupinis

and cacti (i.e.Ferocactuwislizeni, Opuntispp) commonly found in the undstory of many of these
forests(Brown 199). The abundance species from the interior chaparral community such as pleiat
manzanita Arctostaphylos pungepsZ 2 NJA 3t&sseQ@arrya Wrigghtii), and Arizona rosewood
(Vauquelinia californipcan be occasional or frequent within the Madrean oak woodland. These and other
indicative plants of chaparral are typically prominent on thin eroded soils, limestone, and near the eastern
and northen range of the Madrean oak woodlands (Brown 1994).

Annual precipitation in pin@ak ranges from 16 to 30 inches at the higher elevations. There is both snow
and rain with wintersummerprecipitationratios about equaP. Snow seldom persists more thamfelays
at the lowest elevations.

PinyonJuniper

Pinyonrjuniper woodlands constitute the largest forest type in Arizona. These coniferous woodlands exist
in a gradient of junipedominated woodlands to pinyedominated woodlands with pinyon pine and
juniper present throughout the range. They are found at elevations ranging from approxirdzbel to

7,500 feet Pinyon pine is the most common species in the complex with other pines including border
pinyon Pinus discoldrandsingleleaf pinyon(P. monophlya). Juniper species are typically found at lower
elevations than pinyons and at sites with gee soilé*. Oneseed juniper Juniperusnonospermais the

most common juniper below the Mogollon Rim. Other juniper species in Arizona include Rocky Mountain
juniper . scopuloruinand Utah juniperJ. osteospermjain northern Arizona, and alligator junipet. (
deppeana in central and southern Arizona, although it is also associated with Madrean oak wis@dla

Understory vegetation is dependent primarily rainfall and soil type. Herbaceous vegetation is the main
understory component consisting of ce@dnd warmseason grasses including several of the grama
grasses, vine mesquiteP@nicumaobtusurn), Arizona fescueFestucaarizonicd, squirreltail (Elymus
elymoideg, and the forbs, buckwheatE(iogonum spp.and globemallow §phaeralcea spp These
grasses and others provide the necessary forage for livestock and wildlife. Important shrukes in th
understory include cliffroséCowaniamexicang, Mormon tea(Ephedra spp, and mountain mahogany
(Cercopcarpus spp.

Annual precipitation in the pinyejuniper communities varies from 12 to 24 inches with occasional snow
precipitation. With a few exceptions the topography of the pimjoniper woodlands are gsly rolling
hills with slopes not likely to exceed 25% (USDA 2004a).

23 USDA 2004b. Ecological Site Descriptions, U.S. Department of Agriculture, Natural Resource Conservation
Service, Arizona. Accessed 2004.

24Dahms, C.W. and B.W. Geils, tech. eds. 1997. An assessment of forest ecosystem hea®hiiththest.

General Technical Report RETR295. Fort Collins, CO. U.S. Department of Agriculture, Forest Service, Rocky
Mountain Forest and Range Experiment Statiom. Pg. 97

25Brown, D.E., editor. 1994. Biotic Communities of the Southwestern United Statédathern Mexico. Salt Lake
City, UT: University of Utah Press.
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Ponderosa

Ponderosa pine is the most widely distributed pine in North America, extending from British Columbia,
Canada to northern Mexico. Throughout its range, ponderosa pine cavube fit elevations from near

sea level to about 9,500 ft. Most ponderosa pine forest occurs in large consgpatches throughout
Arizonaat elevations ranging from 5,500 feet to 8,500 feet. These relatively warm, dry forests are
dominated by ponderosa pe, pinyon pineR. edulis, P. discolpjunipers, and several oaks. Numerous
grasses, like Arizona fescue, squitadland mountain muhlyMluhlenbergia montang and a few shrubs
make for a diverse ground cover.

Ponderosa pine forest is typically baled at the upper elevation by mixed conifer forest and at the lower
elevation by grassland, pinyganiper forest, or chaparral, although extensive intergrading of species may
occur at ecotons (boundaries along gradients of slope, elevation, aspect,raacsture). Climatological

data indicate that ponderosa pine forests occupy a wide moisture and temperature gradient, with annual
precipitation ranging from 20 to 35 inches, and mean annual air temperatures ranging from 41°F to 52°F,
which allows for ayrowing season of approximately 180 days (Smith 2006b).

Riparian Forest

I NAT 2yl Q& NRLINARFY SO2aeadsSvya NIy3aS FTNRY aSlI fS¢

of the forests and woodlands previously described, as well as within otlygtation communities at
lower elevations, including serdesert grasslands and thdojave andSonoran Desert. The vegetation
found alongriver and streantiparian corridors depends on the availability of surface and ground water
throughout the year, espeally during the growing season. Some riparian forests are sustained by
regulated water releases frompstreamreservoirs.

Factors such as elevation gradient, upland community, soil type ag@pitation make riparian forests
highly variable in terms dhe number and types afpecies. At the higher elevations, typical overstory
species-narrowleaf cottonwood Ropulus angustifolla maple Acer grandidentatum),boxelder
(A.negund@, and willows $alix spp--occur along with montane coniferous species;tsas white fir and
blue spruce. The understory is comprised of various shrubs, such dsahaider Alnustenuifolia), shrub
willows, and chokecherrfPrunus virers

In mid-to lower elevations, a mixture of deciduous broadleaf@ps, such as Arizona sycam@@&atanus
wrightii), Arizona walnut Juglans majgr Goodding willow §. gooddingji Fremont cottonwood
(P.fremonti) and velvet ashHraxinus veluting dominate the forest canopy. Many riparian forests at-mid

to lower elevations have been invaded hgtroduced salt cedar /tamarisk. Mesquite(Prosopis spp
woodlands or bosques occupy many of the upgieam terraces at lower elevations. The climatic
characteristics of riparian ecosystems exhibit a wide range of conditlaa to large elevation differences

and distributions of associated mountain ranges, highlands, and desert valleys. Riparian ecosystem
topography can vary from narrow, deep, steaplled canyon bottoms, to intermediately exposed sites
with at least one terace or bench, to exposed, wi@duvialvalleys with meandering streams.

Urban and Community Forests
2 KAES y20G GNIRAGAZ2YVIEE & OtghiorelRtsS adorprised af peedand G & L
vegetation in urban areas that have a special relationship to people. Not enough data has been collected
to quantify the types and species of vegetation that make up the urban forest, however, they are typically
composed of a mix afiative and exotic (introduced) tree species. In southern Arizona, native species
include paloverde, anwood, and mesquitdrees, with exotis such as eucalyptuend various pines.
Northern Arizona native trees are predominately ponderosa and pipioe, oak and juniper, with
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severalintroduced species that can handlee cooler climate-elms, poplars, and spruce. It is important

to note that several species planted for landscaping purposes can escape their original planting sites and
invade other areasyith Russian oliveHlaeagnusan gustifoljatamarisk, and treef-heaven Ailanthus
altissimg being prime examples.

The urban forest includes urban parks, stregletrees, landscaped boulevards, public gardens, washes

and wetlands, greenways, and nia¢ preserves. However, since the majority of trees making up the urban

forest are located on private property, urban forests are much larger than just these public tree
components.

5.2 Arizona Ecoregions and Landscapes

Ecoregions in thé-APare based oithe premise that ecological regions can be identified through analysis
of the patterns and compositioof biotic and abiotic factorthat affect or reflect differences in ecosystem
quality and integrity®. These factorinclude geology, physiography, vegida, climate, soils, land use,
wildlife, and hydrology. The relative importance of each characteristic varies from one ecological region
to another regardless of the hierarchical level. Arizona ecoregions were derived from the Environmental
Protection Agacy (EPA)/Commission for Environmental Cooperation (CE€ifickion systerfl, which

gFa RSNAGSR FNRBY .AhReERY B Ustd ondoiNd of SegedthIcompleted projects,
conducted in collaboration with its regional offices, state resource mamamt agencies, and other
federal agencies to refine ecoregions, defig regionsand locate sets of reference sites. Designed to
serve as a spatial framework for environmental resource management across jurisdictional boundaries,
ecoregions denote areawithin which ecosystems (and the type, quality, and quantity of environmental
resources) are generally similar.

26 Omernik, James M., 1995. Ecoregions: A spatial framework for environmental management. In: Biological
Assessment and Criteria: Tools for Water Resource Planning and Decision MakingVCawasd T.P. Simon (eds.)
Lewis Publishers, Boca Raton, FL. P$249

2TEPA/CEC 2002. Level Ill Ecoregions of the Continental United States. Map. National Health and Environmental
Effects Research Laboratory. U.S. Environmental protection AgencgedR2002.
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MOJAVE BASIN AND RANGE
This ecoregion contains scattered mountains that are
generally lower than those of the Central Basin and
Range.Potential natural vegetation in this region is
predominantly creosote bush, as compared to the
mostly saltbuskgreasewood and Great Basin sagebrush
of the ecoregion to the north, and creosote buistr
sage with large patches of paloverdactus shrub and
saguaro cactus in the Sonoran Basin and Range to the
south. Most of this region is federally owneahd
managed by the BLMHeavy use of offoad vehicles and
motorcycles in some areas has caused severe wind and
water erosion problems. Grazing is authorizzdsome
K hipudame State and Federal lands in the southern desert.

b N

0

J  ARIZONA/NEW MEXICO PLATEAU

P e e A The Arizona/New Mexico Plateau represents a large

R transitional region between the semiarid grasslands and
S low relief tablelands of the Southwestern Tablelands

e ecoregion inthe east, the drier shrublands and

woodland covered higher relief tablelands of the Colorado Plateau in the north, and the lower, hotter,

less vegetated Mojave Basin and Range in the west and Chihuahuan Deserts in the south. Higher, more

forest covered, rmuntainous ecoregions border the region on the northeast and southwest. Local relief

in the region varies from a few feet on plains and mesa tops to well over 1,000 ft. along tableland side

slopes.

o
B e e

ARIZONA/NEW MEXICO MOUNTAINS

The Arizona/New Mexico Matiains are distinguished from neighboring mountainous ecoregions by their
lower elevations and an associated vegetation indicative of drier, warmer environments, which is also due
AY LINI G2 GKS NBIA2yQa Y2NB aRodglhkfisthat ate cdmzn@nkini A 2 y d
the Southern Rockies and the Uinta and Wasatch Mountains, are only found in a few high elevation parts
of this region. Chaparral is common on the lower elevations, pijyoiper and oak woodlands are found

on lower and midle elevations, and the higher elevations are mostly covered with open to dense
ponderosa pine forests.

CHIHUAHUAN DESERTS

This deseriecoregion extends from the Madrean Archipelago in southeastern Arizona to the Edwards
Plateau in soutkcentral TexasThe region comprises broad basins and valleys bordered by sloping alluvial
fans and terraces. Isolated mesas and mountains are located in the central and western parts of the
region. Vegetative cover is predominantly asidapted grases and shruls, excep on the higher
mountains where oakuniper woodlands occur.

MADREAN ARCHIPELAGO

Also known as the Sky Islands in the United States, this is a region of basins and ranges with medium to
high local relief, typically 3,500 to 5,000 feet. Native vegetatio the region is mostly grartabosa

shrub steppe in the basins and epiniper woodlands on the ranges, except at higher elevations where
ponderosa pine is predominant. The region has ecological significance as both a barrier and bridge
between two majo cordilleras of North America, the Rocky Mountains and the Sierra Madre Occidental.
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SONORAN BASIN AND RANGE

Similar to the Mojave Basin and Range to the north, this ecoregion contains scattered low mountains and
has large trats of federally owned landsomeof which is used for military training. However, the Sonoran
Basin and Range is slightly hotter than the Mojave and contains large arpab®trde-cactus shrub

and giant saguaro cactus, whereas the potential natural vegetation in the Mojavgea$y/lareosote bush.

53h @SNIBASS 2F ! NAT 2yl Q4 DN} aafl yRaA
Around the world, grasslaneccsystems have great social, economic, and ecological value. Grasslands in
Arizona have changed considerablyeothe last 130 years.
T oMm: 2F (KS ghasdslandSamein gdodl dbdgidhiwith native perennial grasses and low
shrub cover
34% are shrulinvaded but have the potential to be restored
26% have crossed a threshold where former grasslands have transitiosédio land
9% are now dominated by exotspecies
4% have low shrub cover but also little to no perennial grass

=A =4 =4 =4

This data may underestimate the extent of grassland change, particularly for grasslands imbedded within
pinyoryjuniper woodland and ponderosa pine forest due to tree encroachmentflongterm fire
ddzLILINB daAz2y o | NAT 2yl Qa 3INI aatlryRa FNB LI NI 2F |
the southwestern U.S. and northern Mexico. Selmsert grasslands in central and southeastern Arizona
extend into New Mexico and SormrMexico. Grasslands immhern Arizona share similaritiegith those

found in the Great Basin ar@olorado Plateau in Utah, Colorado, and New Mexico. Finally, high elevation
grasslands, those in alpine areas aneladows interspersed withiconifer foress, are found throughout

most of the mountain ranges of northern Arizona and New Mexico.

The grasslands in Arizona aengrally found in semiaridlimates with cold, dry winters and warm to hot
summers with higher rainfalRainfall is seasonal with thmajority of precipitation occurring during the
summer with the arrival ofnonsoonsSince rainfall is seasonal across most of Arizona, many if not all of
the grasslands experience seasonal drought. In some grassland areas, the total precipitation would be
enough to support trees if it were more evenly distributed throughout the year. In many grasslands, fires
is the key factor in the exclusion of trees and shrubs.

Grassland Decline
Human effects on grasslands are extensive. Fire suppression has leglinwdkionof many grasslais
by woody plants, mainljniperand mesquitén Arizona. Boughthasalso had major effects.

Vegetation change in grasslands has been extensive and ticalative grasslands with losthrub cover
now occupyonly 2million acres or 15.4% dbrmer grassland. Roughljyree-quarters of this higlguality
native grassland, or 1.4 hHidn acres, occurs in the U.&3.7% of current and former U.S. grassland).
Shrub encroehment has occurred on over 92illion acres or 70.7% otiorent and former grasslands.
Approximately 3.8 million acres of this restorable back to native grassland usimgsh management
coupled withgrazing rest and peeribed burns (29.2% of curreand former grassland). However, shrub
cover has exceededthreshold poducing a typeconversion from grassland &hrub landon over 4.1
million acres 036% of the historic extent afrasslands in the ecoregithn

28Gori, D.F., and C.A.F. Enquist. 2003. An Assessment of the Spatial Extent and Condition of Grasslands in Central
and Southern Arizona, Southwestern New Mexico and Northern Mexico. Prepared by The Nature Conservancy,
Arizona Chapter. 28 pp.
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Interactions betweendrought and the introduction of nomative plantslike Lehmann lovegrass
(Eragostis lehmannianphave contributed to the decrease in grassland productivity in Arizona. The
clumped growth form of the nativgperennial bunchgrasses provides open spaces that allow the
establishment of invading plants. This along with the fact thatveagrassesio poorly underdrought
and/or heavygrazinghave played a role in nenative plantsgaining a footholé’.

However,changes in grassland compositiand structure have not occurraghiformly across the region
and their extent and distribution i@ poorly understood at a regionatale. Moreover, these changes are
dynamic and ongoing-his means land managers across Arizona still have tiagstss and characterize
the extent of the vegetation changes grasslands and to identify the best remiaig native grasslands
and restorable grasslands to manage grassland decline.

The map below depicts2 different classes @rasslands and whe they occur across Arizonghe map
comes from the Nature Conservancy, where they have a full explanation of each of the different classes.

2 Gurevitch. J., et. al., 2006. The Ecology of Plants. Sinauer Associates Inc. Chapter 18: Biomes. Pg. 435.
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The state of Arizona is home tour deserts: the Mojave Desert, Great Basin Degehthuahuan Desert,
and Sonoran Desert. The Moja@esert covers a small portion of the northwest corner af gtate and

is characterized bg rainy winter season with hard freezes. Vegetation in the Mojave Desert confists o
creosote bushl(arrea tridenata), low shrubs, Joshua tre&'(cca brevifolig arborescent yuca, grasses,

and annual flowers thabloom during wet years. The Great Basin Deielvcated in the northernmost
region of the state and is known for its very cold winters. Vegetatiomdesant duringthe cold winters,
limiting plant growth to the summer season. The vegetation consisksvgfsmalleafed shrubs. There
are no trees or cacti ithe Great Basin Desert, and tbhavironment is often dominated blyig sagebrush
(Artemisiatridentatae).

The ChihuahuabDesert is located in the southeastern corner of the state higher elevation than the
other three deserts. The vegetation consistsamfotillo (Fouquieria splendeqscreosote bushl@rrea
tridentata), varying speciesfdow shrubs, succulents, smalcti,grassesand few trees. Precipitation is
predominantly in thesummer, but winter rain at th@orthern end of the desert can cause a springtime
bloom of annual flowers. The Sonordyesert is the largest desert in Arimpand encompassesast of
the southern half of thestate. The Sonoran Desert also houses the majority oféhie | Gusngra
population, along wittover 2,000 plant species and nearly 550 species oébeates. Mild winters allow
for trees, grasses, cactihrubs, and wildflowers to persist and stay in season year fSugdme of the
key plant species includeaguaro Carnegia giganteg palo verde Rarkinsonia spp, and triangldeaf
bursage(Ambrosia deltoiden

Precipitation intwo of thesedesers comes at one time period during the year. The Mojave Desert
receives almost all of its rain in the winter, while the Chihuahuan Desert receives mainly summer rains.
The Sonoran Desert is uniqgue among the other deserts as it has two periods of (alstakown as
bimodal) a winter and a summer rainy season, with very dry autumn and spring seasons separating them.
la | NBadzZ 6 GKS {2y2Nly Aa (GKS 3INBSySad 27 !
productivity, and is one of the most florisally diversé'.

Desert Impacts

The deserts across Arizona amgportant areas for agriculture anskeasonalivestockgrazing andthey

are becoming increasingly important for recreation as well.rRost of human history and prehistory,
humanpopulations in deserts have been very lamd centered orperennialriver systems. In the last 70
plus years however, thee hasbeen rapidgrowth in Ploenix and Tucson, which in turn has hsaime
negativeimpacts on the surrounding ecosysterite growthof the urban populatiortentersstrainwater
resources whether it e ground water or surface water.r&ing, by bth livestock and wild burros and
horses has effects in many deserts. Heavy grazing disturbs the soil and incthasegportunity for
invasve plants to take holdAnnual invasive grasses like cheatgr&®ifius tectoruhand red brome
(Bromus rubensare serious threats to the Great Basin Desert and Sonoran Desert, respectively. These
species have established at such levels that they fuelfiveis in areas that traditionally did not burn.
Further, buffelgrassRennisetum ciliafeis another invasive gragsa perennial bunchgrassthat has
fueled wildfires in the Sonoran Deseért and around Tucson, damaging or in some cases destroying
sagaros and othedesertplants not adapted to fireUse of recreational offiighwayvehicles (OHVs),

30 Dimmitt, M. (2018). Biomes & Communities of the Sonoran Desert Region. Arizona Sonora Desert Museum,
http://www.desertmuseum.org/books/nhsd_biomes_.php

31 Desert Research Institute, (n.d.). Climate of Arizona. Desert Research Institute,
https://wrcc.dri.edu/narratives/Arizona.tm

pg.31

NJ



http://www.desertmuseum.org/books/nhsd_biomes_.php
https://wrcc.dri.edu/narratives/Arizona.htm

common across the southwestan bedestructive tosensitivedesertvegetationwhen users veer from
established roads and traite create new pathwaysBecase the vegetation hoklthe soil in place, the

loss of vegetdtion throughhuman activities leads to soil loss and eroddgnwind and water. These impacts
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6.0 Critical NaturaResource Issues for Arizona

Overview
The first! & a S & aTa&\Gio@acame up with seven criticssiues, whiclpertain to the forests of
Arizona;this list has since been expanded to eight critical issuesnow pertains to all landscapes in

Arizona, not just forest

Critical Issues:

1. People and Landscapes 5. Fire

2. Ecosystem Health 6. Economics

3. Water 7. Climate Change
4. Air 8. Culture

The following pages explore these eighticalissues in more detail. Each issue discussion includes a brief
description and overview, a description of threats/benefits and key elements, and work to identify
relevant areas of the state to focus implementation resources and future investigations.

In creating the originalAssessmentthe groups discovered concertisat affected each of the critical
issues. These concemere:

1 Funding to accomplish forest management activities
9 Building capacity to collaboratively accomplish forest management goals, an
1 Educating the public and decision makers about forest management.

It was clear as strategies were developed and implemented various aspects of funding, capacity, and
education must be condered because each of theritical issue discussions touched these issues in
one way or another.

Funding encompasses several sigsues: government funding for project planning, design, and
implementation; private investment to develop industries that can offset treatment and management
costs; valuation of ecosystem services; and balancing of current ineatgwith future cost savings (i.e.,
investment in fuel reduction treatments now comparemwildfire suppression costs later).

Capacityrefers to the combined resources and ability of various entities cooperating to accomplish
restoration and managemerdt the landscape scale. Projects will necessarily have to increase in scale,
from thousands totens and hundredsof-thousands of acres, and move teew and innovative
approachesOf course, funding is required to create, maintain or expand capacity, dretised capacity
must be specifically addressed and integrated into overall activities.

Educationof the public and decision makers is necessary to assure their support for the kinds of actions
required to address each criticadsourceissue. Knaledge, understanding, and involvement by diverse
participants is requiredor appropriate ecosystem management and restoration to move forward.
Without an educated public, support may be tentative, litigation is more likely, and funding may be
diverted toother priorities.
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6.1 People and Landscapes

Critical Issue Description

Arizona's population has grown for decades at a tremendous rate, and expectations are for continued
growth through midcentury and beyond. This expansion brings people iner-eloserproximity with
Arizona's natural resources such as fosgstoodlands, and riparian areaallowing them to garner a
broad aray of benefits from these areagetat the same timeaffecting these ecosystems in mamyays.

What were once remotewildlands with occasional visitors are becoming backyards and crowded
playgrounds to expanding suburban neighborhoods. People migrating from urban areadbediento

face new challeges such as fire, smokagcess, water supply, and land use issueshétsame time,
distant metropolitan areas continue to increademand for some of thenost preciousatural resource
commodities.

Introduction

People have been iatacting with the landscapand natural resourcefor thousands of years. These
landscapegprovide significant ecostem goods andgervices to society. The vegetatioontained in these
areasbuildssoilsthrough decomposition of biomassd protect them from erosiowith basal anadtanopy
cover. Watershedsin more productive areaprovide twothirds of the drinking water in the United
Sates’?and they absorb 10% of the carbon dioxide that Americans emitgzaf?. Theyshelter fish and
wildlife, and offer aesthetic beauty and spikl renewal for people. Natural landscapbslster our
economy though recreation and tourism, through the creation of green jobs, and through the production
of renewablewood products and energy. These wild areas part of our cultural heritage as Americans.
They are a national treasure to be protected and presereedj&énerations to come.

Benefits, Threats, and Impacts
Benefits

1 Forests, woodlands, and riparian areae important economically for jobs and rural economies.

1 Urban and community forests form the green infrastructure system on which many communities
deperd for aesthetics and shade

1 Improving forest health while reducing risk due to insects, disease and catastrophic wildfire, will
enhance onditionswith respect to traditional, cultural, and historical values.

Threats and Impacts

1 Increased pressures fronrapidly expanding populaticArizona's population has doubled during
the past 25 years to more than sevatillion people
1 Conversion of rural lantb urban and suburban usedevelopment and sprawl.

32NRC, 2008. Hydraulic Effects of the Changing Forest Landscape Committee on Hydrologic Impacts of forest
Management, National Research Council. 2008. Washington: National Academies Press.

33 USDA Forest Service, 2009. Forests Absorb Carbon DioxitherN Institute of Applied Carbon Science, USDA
Forest Servic®orthern Research Station.
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1 Recreation pressures on public lands will increase aatgrand state trust lands are developed.
As opportunities for recreation are reduced on these lands due to Arizona's rapidly expanding
population, public lands will be relied upon more heavily to provide recreation opportunities.

1 Land ownership patternsra changingowards infrastructure and industry

91 Deforestationtype impacts occur through loss of forests to staeg@lacing fire, land
development, and other forested land use changes.

1 Globally, it is estimated that almost 20 percent of hunt@used carbon emissions are from
deforestation.

Key Elements

Population

In 2017, more than seven million peogiteed in Arizona. Projections indicatdt the population will be
greaterthan 10 milion by 2030 and nearly 16 million by 2050. Arizona has typically ranked first or second
nationally in rate of population growth in recent yeatsetween 45% annually for te past decade.
Certainethnic groups have also increased as a percentage ofwbeath population. As one example, the
Hispanic population has grown from 20 percent to 25 percent of the overall total since 1940. Other groups
have decreasedhe Native American population has deed from 11 percent in 1940 to 4 percent in
2017 Therehave also been population changes relative to age during recent decades. Many Arizona
counties have had increases in population of people who are 65 and older. It is important to assess the
current and future impaat of population growth onesources sutas water, wildlife and forest/woodland
cover, as well as to develop information about future recreation trends and impacts.

Conserve Working Forests: Forest Conversion, Development, and Sprawl

Most of Arizona's population growth and associated developnseatcurring in suburban and rural areas
that surround existing citiesareas previously characterized by forest, desert, and agricultural land. This
trend in Arizona mirrors urbanization throughout the country where forests are being permanently
convertal to nonforest uses at a rate of 1 million acres per year.

Nationally, 262 millioprivateforested acres belong to families and individu@ks. Norindustrial private
forests) Many of these landowners lack the technical or financial resources to geath&ir lands in a
way that society can fully benefit. While management planning helps families make detamg
commitment to the land, estimates suggest that only 3% of family forest owners have a weiieurce
management plan. Working forests ars@important economically for jobs and rural economies.

Changing Demographics and Values

Our country has shifted from being primarily rural to being nearly 80 percent urban and suburban
dwellers, with the areas of greatest growth in the West and the co&ath. The nature of forestland
ownership is also changing. The average age of forest landowners is increasing while the size of their
forested parcels is rapidly decreasing. Ninety peregnandowners own fewer than 58cres with half

of those ownind acres or less.

People in the United States have mixed feelings about the value they place on forests. Some desire to use
forests with unlimited access or for maximum profit, while others seek to conserve and protect forests to
the highest degree pradable.
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Historical and Cultural Values of Forests and Sites within Forests

Although special places are inherently difficult to identify and categorize, all lands whether they are tribal,
federal, state or private have many identifiable places that are demsd special by various cultures,
groups, and individual3.ake for example areas where families have been hunting/fishing for generations.
It is difficult to identify these areas unless you are the individual or group that uses these areas.

Recreation

Statistics show that virtually every
recreational activity is on theise on

Arizona public lands, including those
described as unmanaged activities.
Largelydriven by population growth | z»
and available transportation and Z& .
access, many experts view th
situation as a significant threat for g
national forests specifically, and for §
forests in general. There is concer

that mcre.as.ed tlemand F:annot '_O_e_mEtAl’iZOHa Site Parks & Trailsccreditation

due to _“m'ted recreation faC|I.|t|es, Arizona State Parks and Trails has become the first state
and infrastructure.  EXPerience qusiem in the country to achieve accreditation from t
provides evidence hiat unmanaged| commission for the Accreditation of Park and Recrea
recreation is causing damage to Agencies (CAPRA) for best practices in operatiwhservice
resources that can be costly t0 CAPRA accreditation is the only national accreditation for
mitigate. Increasig problems with | y R NBONBI A2y F3SyOAaASasxz

invasive plants and animals may heoverall quality of operations, managemt, and service to the
partially attributed to recreational| public. Agency staff played an integral role in reviewi
activity. improvipg, and implement,ing p,olicigs, procedures, and pl
UKFGO adzldll2NL GKS | 3Sy Cauay
Recreation pressures are extremelyexperiences to visitors. The public benefitsni accreditation
high on forested lands around Grandby knowing the agendg adhering to best practices in the fig
Canyon National Park (GCNP). Farf parks facilities, and programs. It also demonstrates
example nearly 150 trailneads on thg partners and potential funders thahe agency operates unde

Kaibab NationaForestare in close | such standards.
proximity to GCNPRoughly,97% of the visitors to the Kaibakafibnal Forest are Caucasian. Hispanics
make up most of the remaining balance of those who provided ethnicity informatioone study
Approximately 6% of the visitors argernational.

Communities

Issues of concern for communities include water availability, recreation, wildfire protection, access for
fuelwood gathering and other uses, smoke management, protection of wildlife and habitat, aesthetics,
cultural resources, rad many othersWildlandurban interface areas (WUtyeate complex relationships

for surrounding forests and communities. Such relationships not only affect fuel management and wild

pg.36




land fire management by government agencies, they also may influence how the agency manages
vegetation with forest restoration treatments.

Communities include those of both place and interest. Communities include cities and towns that may
affect or be affected by a forested area and any stakeholders with an interest in a forested area whether
consumptive or passive. Some communities haveesged concerns that national forest land ownership
prevents development. The U.S. Forest Service has developed an Open Space Strategy that provides broad

concepts for working cooperatively
with communities to address open
space and development potentia|
issues. Land exchanges are of
option to address this issue.

As populatios increase
community needs usually result ir
increased need for forest acces:
transportation routes, and utility
corridors. These needs
contribute to forest fragmentation.

Urbanand Community Forestry

Jim Skiera, International Society ¢
Arboriculture executive director,
said, "We often think of planting
trees in a rural setting, overlooking
that more than 80% of the
population live in our cities, where
additional trees canprovide the
ANBFGSad Ubh&y arl
community forests are critical
components of the human living
infrastructure and people/forest
connection. This forest type is ¢
dynamic resource that provides
environmental services such a
improving air quality, mitigting
heat, improving storm water
capture controlling erosion, and
improving soils. Trees and othe
vegetative biodiversity provide
corridors for wildlife and people.
They cool cities (counteracting th¢
urban heat island effect) ang
communities, save engy, affect
environmental health  issues

caf)

|
1l

Glendale Desert Food Forest

Part regenerative landscape part outdoodassroom, the
) Glendale Desert Food Forest connects residents to the Sor]
5SAaSNIQa INN¥Xe 2F gl 0SN) 643
Water Services Department packed this one of a kind amg
with over 100 edible plants. The use of plants witlealating
i fluiing seasons ensures year round food for people and wild
This hardy demonstration project consists entirely of low wg
use plants and survives off rainfall and minimal suppleme
irrigation. The Desert Food Forest is an ideal setiimgongoing
public education and outreach activities. Free classes
| sustainable landscaping and growing desert edibles are le
't 20t 3IFNRSY SELISNIaod ¢KS «a
Speople to sample desert foods, such as agave syrup, priekly
candy and pomegranate juice. Visitors can also takegseédfed
garden tours to delve deeper into planting their own food fores
This Publiprivate partnership was funded through an Arizo
r Department of Forestry and Fire Management grant and wea
several partners, including the Glendale Public Library, Lin
Edible Arizona Forests Network, Maricopa County Mal
» Gardener program, and Trees Matter. Together, we
promoting water conservation, supporting local food product
and spreadingt8 YS&aal 3Sz al I @S & 2dz

<)
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reduce noise pollution, strengthen social cohesion, leverage community revitalization, and add economic
value.

Urban and community forests broadly include urban parks, street trees, landscaped boulevards,
neighborhad parks, urban private land, commercial sites, schools and higher education facilities, public
gardens, river corridors and promenades, greenways, wetlands, nature preserves, natural areas, shelter
belts of trees and working trees at industrial brown digdites. They add form, structure, beauty, and
breathing room to the urban design and provide places to recreate, opportunities to improve social
connections, complement smart growth, and creatmare walkable communityMoreover, hey create
environmentd education opportunities for populations that do not have access to rural forests.

The current condition of urban and community forests of Arizona is of immediate concern because the
percentage of urban forest cover (total vegetation covering the groumdjajor metropolitan areas like
Phoenix idow compared to regional standards (Tree and Shade Master Plan). Challenges to maintain
these forests are:

Limitedurban forestry staff

trees not being replanted at the same ratethsy are being lost aremoved
low overall urban shade canopies

out of date and inadequate tree standards in zoning ordinances;
limited irrigation water resources

educational progams eliminated or underfunded

poor planting, mainteance, and irrigation practices

limited communiy and businespartnerships

incomplete tree inventory or GIS location information

regulatory hurdles that create disientives for structural shade
limited understanding by the general plic of the importance of trees

= =4 =4 4 -8 8 -4 -8 - 4
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Grazing/Rangeland Values

Federal andtatetrust lands have provided an important ecani base for communities @reas where
agricultural activities are important and where available private land for grazing and rangeland use is
limited. Grazing leases and allotments on rural lands, imatuthose of the national forestsraoften a

key component of ranchingperations National forests account for approximately 15% of all lands in
Arizona and in some counties, the percentage is higher.

State and federal programs are now being useddsist landowners as well as grazing and agricultural
lessees of statetrust or federal lands. Assistance is provided to implement consemdiised
management activitieasing livestocland crop productiomractices that provide wildlife habitat or other

public benefits and preserve open space. Some examples afdRIEENvironmental Qualityncentives

Program (EQIRANdiG KS ! NAT 2y | 5 S LI NIiveSofkiand2Cfop CahdedvaliatztGiadzNS Q
Program. Under provisions of the 2008 Farm Bill, EQIRIeashecome a primary source of funding for
forestry work onnonindustrialprivate forestlands.

There has generally been a decrease of grazing activity on Arizona national forests during the last 20 years.
Some national forests have had decreases in tmaler of active grazing allotments or permittees. One
forest that has maintained a stable number of allotments and permittees had a decrease in the number
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of cattle permitted to graze. According to the U.S. Forest Service, some of the reductions ateeditteib
to prolongeddroughtand monitoring data showing a decline in rangeland conditions

Education

Surveys and research indicate there is strong supportngitural resourceconservation education.
Respondents believe that the goals of developing vaanprograms to improve forests and grasslands,
and maintain trails andecreationfacilities are important. In general, there is strong support for providing
greater information to the public ithe form of education on proper recreation use, the enviramntal
impacts of different uses, and the economic value derived from developitth preservingnatural
resources. Collaboration between groups for information sharing purposes is also considered an
important goal. Howeverprograms and funding can quickbe exhausted. Information and tools that
engage the general population and decision makers in stewardship of our forest and related resources
will be critical.

Other Considerations/ Related Issues

1 Wood for houses, furniture, paper, and other products: Nyrmvo (92) percent of all trees
harvested in the United States come from private forests

9 Loss of markets for forest products: More than 330 wood processing mills have closed nationwide
since 1997 and more than 158,000 jobs have been lost.

9 Forest ecosystescontribute to the social and economic sustainabilityoofil communities by
providingplaces for recreation However, we must consider that increasing numbers of people
hiking, camping, and recreating within an area of limited size and resources raaythé ability
of forest ecosy®ems to sustain such use

1 Industries such as mining, logging, agdazing mayontinue toaffect ecological tsucture and
function, which, in turn, will affect the sustainability of future social and economic endeavors.

Resources Existing and Needed

Existing Resources:

1 DFFM staff and consulting foresters assist pavdandowners, federal agencies, and
municipalities.

i Statewideand local norgovernmental conservation organizations provide active engagement at
the stateandcommunity level.

9 State universities and institutes provide sciefii@@sed support and other resources.

9 Local Natural Resource Conservation Distrid®CDs)rovide technical assistanc® land
owners and the identification of local resource concernd apportunities

1 Committees and councils (e.g., Arizona Forest Stewardship Committee, Governors Forest Health
Council, and Arizona Community Tree Couheillp direct across broad areas

Resource Needs:

1 Appropriate human resources within the DFFM, such @sibal Liaison position.

1 Involvement and support from community leaders.

9 Better information and education on the costs and benefits of ecosystem management activities
includingprescribed and natural fires; forest restoration; marketable value for tbmerous
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benefits that forested lands provide, such as clean water, wildlife habitat, aesthetics, and
recreation.

1 Economic data on the value of ecosystem services (need data to show the valuation of these
servicesn Arizona so they can becluded in landnanagement planning decisions).

9 Data and accurate information on the economic benefits of felested recreation and tourism.

Key Partners/Stakeholders

Many of the partners and stakeholders have a potential role in supporting implementittbis straegy.
A fewstand out as being critical to success:

=

Arizona Community Tree Council

Arizona Forest Stewardship Council

Environmental and conservation ngovernmental organizations
Recreation associations and groups

County supervisors, managers, planning and zoning committees
Municipal mayors, council members, managers, planning and zoning commissions
Developers, builders and related associations

State universities

USDA Forest Service

Community Forestry Committee

Arizona State Parks

National Park Service

Four Forest Restoration Initiative

=4 =4 =4 4 a4 -4 -8 -8 - -8 A
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Priority Areas

Focus areas for the People and Fosessue are identified and mapped beldlhese focus areas were
used as the initial priority areas for this isséelditional citeria that wereused to refine priority areas,
or identify additional priority areas, include:

1 Areas with high recreationablue anduse.

1 Areas of wildland/urban interface (WUI) or forested areas with high development potential.

9 Forest landscapes impaet by the socigeconomic threats to working forests, such as the loss of
private forest lands to residential, commercial, and industrial development.

1 A combination of overlays that show areas of critical resource value, forest health issues, fire risk,
areas where private land conversion would most likely contribute to significant fragmentation,
etc.

1 Urban forest areas or mapping of communities engaged in Tree City USA or other community
forestry work.
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Urban Growth:Dataset developed bthe Arizona Gamand Fish Department for
Arizona's State Wildlife Action Plashowing expansion ofmetropolitan or
suburban areainto the surrounding environment.

Rural DevelopmenDataset developed bihe Arizona Game and Fish Department
for Arizana's State Wildlife Action Plan depicting where development has occurred
in relatively isolated and sparsely populated areas.

Shade TredPlanting andPrioritization: Data set developed by DFFM depicting
where in Arizona there is need for increasedurat shade due to population

density, lack of canopy cover, lamcome, traffic proximity, sustainability, air
guality, and urban heat effect.

Landscape IntegrityThe Arizona Game and Fish Department developed this
dataset as to help assess statewidennectivity. Landscap integrity isa
YSFadaNB 2F (GKS tFyRaOlFLISQa yI (dzNI f ySa2
modification.The red depicts where human modification of the landscape is high
and green is where modification is low.
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People and Landscapes Focus Areas

Priority Areas

Low High
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Goals, Objectives, and Actions

The Strategy Team identified two (2) goals, n{@g objectives, and twentgight (29 action items to
address the People and Landscapes issue. Goals were designed to enhance the benefits people receive
from natural biotic esources, and to reduce the negative effects of people on trees and forests. Objectives

were designed to:

1 Improve understanding of the benefits of trees and forests, amglage people istewardship.
1 Better manage recreationses andmpacts in Arizona.
1 Minimize loss and fragmentation from development.

Goal 1:People and communities receive maximum benefits from Forests and Trees.

Objective 1: Connect people to trees & | 1. Develop and implement educational programs for county aodmunity
vegetationand improve their leaders, schools, and civic groups to increase pall&reness regarding th|
understanding ofhe benefts provided benefits of vegetation on the impacts of urban heat islands, imperv
by Arizona'dandscapes surfaces, and other resoce issues.

2. Improve access ttrees for recreation, education, and other uses.

3. Develop and maintain data such as strtrete & canopycover inventories, ag
well as research on the interaction of people with forests, to impr
knowledge of the benefits praded by forests and trees.

4. Expand collaborative efforts with academic organizations and schog
strengthen environmental education of Arizona youth.

Objective 2: Enhance urban and 1. Maintain and update the Urban &ommunity Forestry aayearand fiveyear
community forests plans to increase benefits from urban forests.

2. Engage communities, tree organizations, conservation groups, and
industry groups to identify local community needs and build local capaci

3. Identify, fund, and encourage partnerskipo facilitate stewardship in urba|
tree protection and planting programs.

4. Encourage and conduct educational outreach that empowers commur
and schools to sustain and enhance forests and urban canopy programg

5. Work with the Arizona Community Tree Cailrand communities to plan
areaspecific, droughtolerant trees.

Objective 3: Improve energy conservati| 1. Promote tree planting as a condition for new developments and renovg
through tree planting and maintenance. projects.

2. Promote minimum treecanopy standards in public parking lots to mitigq
urban heat islands.

3. Increase tree planting aimed at energy conservation in accordance wit
American Forests tree canopy recommendations.

4. Encourage integration of design, management, and enforcemeintcd@ase
program efficiency; and minimize impacts on ecosystems and natural ar

Objective 4 Enhance PubliBenefits from| 1. Support efforts to develop and maintain regional strategies to conse
Trees and the Landscapes across éma manage, and camect people to green infrastructure.

2. Support implementation of regional green infrastructure strategies.

3. Support efforts to develop, implement and maintain state strategies
conserve, manage, and connect people to green infrastructure.

4. Encourage newesearch related to urban forestry including those associg

with air pollution and energy conservation.
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Goal 2: Minimize negative human impacts to trees and forests.

Objective 1: Increase awareneds o 1. Engage state and federal agencies, land trusts, and other conser
threats to Arizona's natural resourcesd partners to increase awar@ss about threats to Arizona natural resources
awarenes®f available tools to mitigate | 2. Develop and maintain education materials, programs, andreach to
those threats. increase awareness oYailable tools to addredfireats.
Objective 2: Engage people in 1. Increase awareness, coordination, and landowner participation in techni
environmental stewardship activities. financial assistance programs.

2. Implement reforestation, afforestation, and forest health improveme

projects to enhance forested ecosystems.

Objective 3: Manage recreation impactg
on forests.

Participate in and support public land travel management plann
implementation,and other efforts b manage impacts of outdoor recreatio

Objective 4: Minimize forest 1. Work with state and local governments on policy development airegdjram
fragmentationfrom development. implementation to protect forest ecosystems from fragmentation.
2. Utilize land exchage, conservation easements and fee title purch
programs (i.e. Land & Water Conservation Fund, Wetlands Reserve Prg
Farm & Ranchlands Protection Program, Forest Legacy Program, e
consolidate ownership and prevent fragmentation of forest land
Objective 5: Focus efforts in priority 1. Focus staff and resources on identified priority landscapes wheretény
landscapes and areas that have been management will increase public benefit
historically underserved. 2. Develop strategies for reforestation in ecosystems where invasive plants
affected the quality and quantity of water.
3. Promote conservation of priority landscapes where fragmentation negat
affect the movement of critical species.
4. Provide autreachto forest landowners in priority landscapes that have be

traditionally underserved.
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6.2 Ecosystem Health

Critical Issue Description

Throughout the ecosystems of Arizona, evidence of their declining health, function and sustainability is
clear. Dramatic signals of unraveling ecosystems include large, uncharacteristic crown fires; effects of
prolonged drought; excessive fuel buildup; vegetative loss from insects and tree pathogens; and
widespread decreases in the biodiversity of both plaartd animals. Evidendesased research

indicatesthat some Arizona ecosystems are very different from historic conditions. Key indicators include
changes in nutrient cycling, deases in species diversitgyasion by exotic speciedeclining watershed
function, and disruption of natural fire regimes. It is essential we accurately identify the reasons for
decline in the health oécosystems and respond appropriately.

Introduction

Ecosystems provide necessary habitat for a wide variety of wildlife, bhssveritical goods and services

to the public. Nevertheless, evidence of declining ecosystem health is clear across Arizona.
Uncharacteristic fire behavior, disease and insect outbreaks, and declining biodiversity are among the
most noticeable effects.cncebased strategies are essential for restoring ecological integrity so the
goods and services these ecosystems provide are sustained into the f@taleeholder engagement and
collaborationarecritical elemensii 2 STFTFSOGA @GSt & dteRdRNEnds &t a lalnBchp? ielQa  (
as well adte ability to attract a wide group of active stakeholder engagement tltain work
collaboratively to set priorities, secure funding, build social support and establish treatment objectives

Key Elements

Ecosgtem functionsmust be accurately identified to allow scierlbased strategies to be implemented

at an accelerated pace on a landscape scale. Defining and assessing the health of complex ecosystems is
not easy. Ecosystem health issues ranglfrom humanactivity, are brought to light because of human
concerns, and are addressed through human intervention. We need to ensure ecological components of
ecosystems are resilient to disturbances, including human activities and climate vaffability

Ecosystem rdsration must be based on sound science. This requires an understanding of how
ecosystemsfunction, how they supporthuman use, and how policy and management affect the
environment®. Indicators of healthy ecosystems ind#u 1) biological diversity2) bidic integrity and
resilience and 3) natural disturbance.g., seasonal flooding in riparian area¥heseindicators
accurately reflect the biological and physical aspects of a healthgystem thain turn supports the
human dimensions (needs and use$ a functional ecosystem.

Natural disturbances, such as; fire, wind damage, flooding, and insect and disease kills within the
ecosystem are indicators of a healthy ecosystdlatural disturbance processes allow for the shifting of
a plant communitiestsucture and age across the landscape. Ecotone shifts are influenced at both the

34 ApacheSitgreaves FLMP, pg. 12. Originally published in August 1987, converted to electronic format in July 2006, updated
February 22, 2008 to include Amendment 13 (wildland fire use), updated June 30, 2009 te idhthistrative Correction #1
35Thomas, Jack Ward and Susan Huke, 1996. The Forest Service Approach to Healthy Ecosystems. Journal of Forestry, Volume
94, number 8, 1 August 1996, pp-18(5).
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landscape and watershed scale by natural disturbance processes. The presence of a mosaic of plant
communities andhe variety within them provides resilience to disturbantes

Ecological conditions for habitat quality, distribution, and abundance contribute tessgstiining
populations of plants and animals that are interrelated gndperly distributed Appropriate conditions
provide for the life history needs, distributioand natural population fluctuations of the species within
the carrying capacity of the landsc&pe

Benefits, Threats, and Impacts
Benefits:

1 Enhanced native plant and animal diversity

Wildlife habitat supports the survival and recovery of threatened andangered species
Improved watershed function and watershed health

Decreased populations of invasive species

Restored natural fire regimes and other natural disturbances (e.g., wind, insects, disease)
Reduced occurrence of unnatusasevere fire activity

Restored and sustainable fest vegetative structure anfilinctions

A widerange of sustained ecosystem services.

1 Engagement of stakeholders in developing social license for treatments

=A =4 =4 4 -8 -4 4

Threats:

9 Establisheghopulations of invasive species (plants and aninthkf)change vegetation dynamics

9 Altered vegetation structure and composition results in a loss of ecosystem resiliency and inability
to adapt to climate change

1 Homebuilding and road development creatadmented landscapes and ecosystems

1 Uncharacteristic fires in desertgsult in mortality to cactus, shrubs, and trees that are not
adapted to burning

1 Large, standeplacing wildfire occurring in forested areas

Impacts:

Significant increases imdesirablevegetation densities

Decreases in plant diversity and productivity

Reduced rates of nutrient recycling,

Increases in insects and pathogen populations,

Significanincreases in fuel loadings

Increased invasions of namative plant species and reduced halitjuality for native wildlife
Vulnerable riparian areas due to decreased shallow groundwater

=A =4 =8 -4 4 -8 4

Key @mponents

36 Coconino NF FLMP. Published August 1987, converted to electronic version 1987, Amendmentsradues: 2005.
Currently under revision.
371d. 1
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Wildfire

Fire research has shown fire regimeary widely acrosgcosystems in Arizona. Prior to European
settlement, fire (especially as influeed by climate) had the largest single impact in shaping the ecology
of the Southwest. It continues ttay to be the greatestorce controlling ecosystems. Historically, both
lightning and humaistaused fire would burn until érguished by rain or until #tan out of fuel-typically
when they reached aarea thathad recently burned. Fires could burn for months and cover thousands
of acre®. As a result, most forest stands burned every 2 to 30 years as low intensityyiaefires. Pre
settlement mixed coifer forest mayhave burned as frequently as ponderosa pine fofes¥ith greater
moisture levels and heavier fuel loads, spriicdorests burned much less frequently but at high, stand
replacing intensit§f.

Four Forests Restoration Initiative: 4FRI
The Forest Service created the 4FRI to address ponderosa
forest restoration on the four National Forests in northel
Arizona¢ KS LYAGALF GASZSQa LINRYL N
sciencebased and socially acceptable agreements forged o
the pag several years result in implementation of letegm, :
landscapescale forest restoration as soon as possible. The ¢ . | | -
vision is to undertake, across approximately 2.4 million acre : fn“n fﬂﬂ[ﬂ
ponderosa pine forest, landscaseale restoration that will
supportresiliert and diverse forest ecosystensopulations of

native plants and animals, reducetkstructive wildfirethreat,

and sustainableforest products industries500,000 acres are

OdZNNByYy G-ORBSIGNBRE F2NJ YSOKEF yAOI f  (,000ty 900,00 acresyal
expected to be available in the future through the current Rim Country Environmental Ir
Statement.

|

38 Swetnam, T.W. and C.H. Baisan. 1996. Historical fire regime patterns in the southwestern United States since
A.D. 1700. Allen, C.D. tech. ed. Proceedings of the 2nd La Mesa Fire symposium; Filie stiattsvestern

forests. General Technical Report &MTR286. Fort Collins, CO: U.S. Department of Agriculture, Forest Service,
Rocky Mountain Range and Experiment Statiog3P1

39 GrissineMayer, H.D., C.H. Baisan, and T.W. Swetnam. 1995. Fire histbeyRinaleno Mountains of southeastern Arizona:
effects of humarrelated disturbances. In DeBano, L.F., P.F. Ffolliott, A. OrtegaRubio, G.J. Gottfried, R.H. Hamre, and C.B.
Edminster, tech. coords., Biodiversity and management of the Madrean Archip@lag&ky Islands of southwestern United
States and northwestern Mexico; 1994 Septembeg2® Tucson, Arizona. General Technical Repor2BM Fort Collins, CO:

U.S. Department of Agriculture, Forest Service, Rocky Mountain Forest and Range Exp.¢8&7: 399

401d. 6
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Historic fire regimes changed dramatically with the coming of umerican settlers. Livestock removed
much of the grassfuels that carried frequent, surface fires, and roads and trails broke up the continuity
of fuels and further contributed to reductions in fire frequency and“diZére suppression and reduction

in the harvest ofwoody vegetation hascontributed to the hiildup of flammablematerials. Fire
suppressiorpermits tree and shrub encroachment into openings and, as a result, dramatic reductions in
the size oforest and mountairmeadows.

Disruption of natural fire regimes has also decreased plant diversitysaerosh of Arizona. Establishment

of young plants in older stands provides a ladfiesl that carries ground level firep into the canopy.

With more standreplacing fires, average stand age is reduced and the diversity inherent in old, mature
stands is on lost.

Logging creates heavy fuels in the form of remaining linmestops, and cull logs. In most areas however,
these fuels have beeremoved by various treatmentsjash disposal (pile burning or chipping), biomass
utilization, prescribed fire, orféwood collection. Those areas with the greatest fire hazard are the ones
with the greatest fuel accumulatns, such as stands never treatedlogged without subsequent slash
treatment.

Due to heavy fuel accumulations and climate chang® R I & Cage offerk Midiedintense and more
difficult to contain. The overall number of fires has been increasing across the state, with larger, more
damaging fires also increasing. The number of fires burning more than 10 acres in size has increased each
decade sincehlte 1930s. The average size of fires since the 1970s has ranged from 14 to 16 acres per fire,
double the average size of fires in earlier decades. The size of fires in the last ten years have ranged from
several hundred acres to surpassing 500,000 sagnsize (e.g., Wallowrire), burning at the landscape

scale. The interaction of fire and climate are well documented, and the Southwest is expected to continue
to trend toward a substantially warmer, drier climate than has been recdfdddis climate trend

continue to increase the length of fire seasons further beyond the summer mtntrsd increase the
frequency, size, and severity of forest fites

The Coronado National Forest adopted a strategy for restoringafil@pted ecosystems at a large scale

(i.e., hundreds of thousands of acres). This strategy, called FireGdeyeoped 2006with individual

district plans created up to 2020nvolves multiple partners across land ownership boundaries, using the
best scientific information available, and etimlining environmental compliance processes. It will
eventually be applied to each of the 12 major mountain ranges within the Coronado National Fowest
HuachucdireScape project, which covers 400,000 acres in the Huachuca and Whetstone mountains, was
recently approvedand implementation has beguridditional FireScape projects are underway in the
Santa Catalina, Rincon,ifitehua, Dragoon, and Galiuroodntainsof southeastern Arizona

4% Covington, W.W. and M.M. Moore. 1994. Southwestern ponderosa forest structure: changes since EuroAmerican
settlement. Journal of Forestry. 92(1)@39.

42 Seager R., Mingfang Ting, Isaac Held, Yochanan Kushnir, Jian Lu, GabrieHuegelig Huang, Nili Harnik, Ants Leetmaa,
NgarCheung Lau, Cuihua Li, Jennifer Velez, and Naomi Naik. 2007. Model Projections of an Imminent Transition to a More
Arid Climate in Southwestern North America. Science 25 May 2007: Vol. 316. no. 58281japl 184.

43 Mackenzie, Donald, Z. Gedalof, D.L. Peterson, P. Mote. 2004 Climate Change, Wildfire, and Conservation. Conservation
Biology 18(4), pp 89902.

4 Westerling, A. L., Hidalgo, H. G., Cayan, D. R., Swetnam, T. W. 2006. Warming and Euaylieci®pse Western U.S. Forest
Wildfire Activity. Science.Vol. 313. no. 5789, pp. §9@3.
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Insects and Pathogens

For millennia, trees of southwest has bdesme to numerous species of herbivorous insects, pathogenic

or saprophytic fungi, and parasitic plants. These species co-evolved with their hosts as members of
dynamic, interacting communities. Through their ability to cause widespread tree mortalityljadiefio,

decay or deformity, some of these species achieved significant ecological importance as disturbance
agents. Along with fire, these agents are among the more important regulators of plant density,
composition, and structure. Landscape conditiomsfurn, affect the distribution and reproduction of
insects and pathogens. Directly and indirectly, these species interact with other members of the ecological
community influencing various ecosystem processes, providing food and creating habitat for other
organisms, affecting nutrient cycling, and influencing fire behavior.

The species of primary interest in Arizona include bark beélissspp), several species of defoliating
insects, dwarf mistletoegArceuthobiumspp.) and root decay fungi. Bark beetles and defoliators are
usually present in low populations, but they will periodically increase to outbreak levels. Although
populations of dwarf mistletoe and root decay fungi fluctuate, their rates of change are muchrslow
These species, however, are very persistent and occur annually rather than sporadically.

Significant impacts to more common species of trees and woody plants have been seen in recent years,
primarily from insects and diseaseslated to drought. In sme instances, thousands of acres of select
species, such as pinyon pine, have been Kkilled.

Introduction of invasiveplant species

Invasive plant species continue tpose a challengi ecosystems across Arizona. Control of infestations
can beexpensive ad difficult, but the ecological ansequence®f no action areserious. Thexpansion

of invasive plantpopulations is affeting our ability to restorenative plantcommunities and restablish
desired conditions. linvasive plants are not kept in chak, longterm negativeeffects to ecosystems can
occur. The ecological effects include replacement of native plant speciesraddction in ground cover,
which leads to loss of biodiversity, forafer livestock and wildlife habitat, scenic quality, andoil
productivity.

A recent invasive species survey in northern Arizona by the U.S. Forest Service and otherisiedtthat
weed populations continue to spreaaffecting several forestsGoals identified for national forests in
Arizona include the follwing:

1 Prevent any new noxious or invasplant species from becoming establishesing the approach
of early detection and rapid response

9 Contain or control the spread of knovimvasive planspecies and eradicate species that are the
most invasive andgse the greatest threat to biological diversity and watershed condition.

1 Incorporate measures to control invaspkntspecies into project planning, implementation, and
monitoring.

Changes in forest diversity angluscture:

Plant succession and disturi@e are now recognized as closely connected processes that together
determine vegetation dynamics. Changes in the structure of many forests in Arizona are represented by
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a substantial increase in smdilameter trees (less than 16 inches DBH), an incrieasediumsized trees
(16 to 24 inches DBH), and a decrease in the number of trees greater than 24 inches DBH.

Probably the largest &ct on forest health ipponderosa pinestandsis due to the increase in the density
of small trees. This effect is exgeed in several ways:

91 Increased tree density reduces the abundance and diversity of understory plants.

1 Anincrease in ladder fuels so large crown fires are now more common.

91 Increased tree density reduces tree vigor resulting in susceptibility tolise#es.

91 Dense stands provide suitable conditions for rapid spread and intensification of dwarf mistletoe.
1 Increased tree density results in lower water yields, which affects riparian areas and watersheds.

In addition to increased density, ponasa pine érests are becomingniform, with the loss of horizontal
and vertical structural diversity and species composition.

Changes in Wildlife Diversity

Wildlife diversity and population health amirectly linked to the quality of available habitd@od, water,
cover and space)There are more than 150 species listed in the State Wildlife Actiort°Rltet are
dependent on forest habitats for a portion of their life cy@ded changes outlinedll have arimpact on
the viabilityof these species.

The reduced &alth of Arizona forests has adversely affected habitat quality for wildlife in several ways:

1 The exclusion of losintensity fire from frequentfire systems such as ponderosa pine has created
more homogenous stands that lack the mature/gcbwth tree conponent important b many
wildlife species andeduced productivity of browse and herbaceous undengtplants that
providewildlife food sources.

1 Highelevation wet meadows and aspen stands have been encroached by conifers.

1 Flood events, ash flows, andtailon following unnaturally large and intense wildfires have
impaired or severely damaged aquatic habitats for native and sport fish.

9 Critical habitats fofederallylisted species, such as the Mexican Spotted (tvix occidentalis
lucida), have been@nsumedor are at increased risk from damage by wildfire.

1 Fire suppression in grasslands and the woodigrassland ecotone has allowed widespread
expansion of woody Hries such as juniper and mesquitdecreasing habitat quality for
pronghorn(Antilocar@ americandand other grasslandbligate species.

Needs for improving wildlife habitat conditions include:

1 Creating diverse stand conditions that reflect historical ranges of variability for different forest
types.

1 Creation and/or improvement of habitatuglity, distribution, and abundance to support nativ
wildlife and the recovergr stabilization of federally listed plant and animal species

45 https://www.azgfd.com/Portalimages/files/wildlife/2012022 Arizoa_State Wildlife Action Plan.pd&rizona Game and
Fish Department 5000 West Carefree High®Wapenix, Arizona 85088000, May 2012
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1 Prioritization of threatened and endangered species, sensitive species, emphasis species, and
comprehensive planagls-in that order-whenever conflicts between wildlife species exist when
designing structural and nonstructural improvements

i Strategic habitat improvement including: 1) prescribed burning, 2) seeding and planting of
desirable browse and herbaceotmrage species, 3) maintenance and development of wildlife
water sources; 4prevention anccontrol of invasive plants, and 5) restoration of aquatic systems,
springs, higkelevation wet meadows, and other key habitats.

1 Inventory of riparian and aquatic habitaas well as key plant species requiring protection

1 Provide improved and protected habitat for key fish and wildlife species that rely on forest and
riparian communities; implement goals of the SWAP and other wildlife management strategies

1 Provide three levels of habitat management fhe Mexican spotted owlprotected, restricted,
and other forest and woodland type#o achieve a diversity of owl habitat conditions across the
landscape

1 Within Mexican spotted owl pitected and restricted aas,Mexican spotted owl standards and
guidelines take precedence over the northern goshafccipiter gentilis standards and
guidelines on federal forest lanokecause they are more restrictive and lead to greater species
diversity

1 Cooperation with AZGFan control of aquatidnvasiveplants and undesirable fish species and
stocking to meet management goals for native and sport fish.

1 Construction of barriers to protect key riparian areas from excessive livestock grazing impacts

1 Provide and maintain devagped water sourcesike rainfall catchmentg$or wildlife in locations
where natural sources are insufficient.

1 Where fences are needed, install or upgrade to wildiifendly designs that facilitatbabitat
connectivity and reducenjuries/mortalities. Wtere appopriate, remove fenceso longer
needed for livestock operations or other purposes.

Human Needs and Uses

In Arizona, trees and forests provide several public benefits that contribute significantly to our quality of
life. These benefits often aneferred to as ecosystem services and can be defined as "thsulifport

and lifeenhancingservices of natural ecosystem#&rimary among these services are clean and abundant
drinking water, habitat to support native biodiksity, woodproducts, fueland renewable energy, carbon
sequestration, and diverse recreational and scenic opportunities.

In urban al community settings, vegetatioserves asgreen infrastructure that improves air and water
quality; reduces energy needs; buffers noise pollutiprgvides food, cover, and travel corridors for
wildlife; and offers opportunities for relaxation and respite. As the humarufajon has increasedso

has use and demands on forested lands. This increased use has generated threats and impacts that
adversdy affect ecosystem health. Primary contributors to ecosystem decline are conversion of forestland
to other uses, damatic increase in offighwayvehicle use impacts, and the onset of hur@aused
wildfires.

Forested areas are highly desirable for hontessor new subdivisions. With this conversion comes a loss
of productive forests, increased wildfire risk to property as more homes are "in the woods," and pressure
to reduce or eliminate appropriate management activities on adjacent l&ads, prescried burns and
concerns about smoke}orest fragmentation is another result of urbanization. Atsportant are those
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areasconverted from one housing density to a significantly higher density as this may lead totiess of
canopy and the benefits to ecgstem function.

The increase in offoad vehicles (ORV) can lead to adverse impacts and degradation of all ecosystem
components. Such use has increased erosion, soil compaction, spread of invasive plants, and damage to
archaeologicaltultural sites, distusance to wildlife, destruction of wildlife habitat, and risks to watershed
function. Managing the areas where impact is greatest will help alleviate these impacts.

Ecogstem Inteqrity and Resilience

Policies for ecological restoration are informedgd®erreviewedscience on the quantitative side and by
ethics on the qualitative side. Science by itself is inevitably value laden, and the legislative framework that
established and governs our publands-including the legislationis based on secalled "ciizen
OK2 X0S4a¢

Properly designed restoration treatmentsibegin to develop the sociahpital needed to create and
maintain sustaiable livelihoods in Arizona'scosystems, whictare deemed a priority. Restoration
projectswill necessitate creatingbs inclule prescribed burningreforestation and planting of understory
vegetation, controlling invasive species, establishing a variety of approsiis¢d industries utilizing
wood fiber, and other manageemt activitiesconducive to restoration goals dmbjectives. Such activities
can help buildsocial capital, whiclwill enable not onlysustainable jobs and industries, but also the
sustainability of ecosystem functions, and restoration decisions that are selmsesl and effectively
placed to treat foested ecosystems at the landscape scale.

Collaborative Engagement with Stakeholders

Diverseforest ecosystems of Arizona extend beyond jurisdi@ldoundaries and require a collaborative
approach and stakeholder engagement to affect positive changesagle that can address ecosystem
health. Engagement and support of existing large scale, multijurisdictional projects and grovige a
path to supporting ecosystem health and resilience at scale.

Other Considerations/ Related Issues

1 Functioning and sstainable ecosystems contribute to sustainable economies by facilitating an
infrastructure for treating, utilizing, and monitoring ecosystem components.

1 Only through rigorous scientific evaluation can ecosystem management actions be identified, and
an adative management and evaluation methodology determined and implemented.

1 Applying adaptive management in ecosystem management and restoration measures include
"learning by doing", implementinthe best science in a timely strategy, and moving forward at
the landscape scale.

1 Recognizing that unnatural crown fires and other symptoms of ecosystem stress are signals that
these ecosystems are at risk, we must act and act quickly.

46 sagoff, M. 1988. The Economy of the Earth: Philosophy, Law, and the Environment. Cambridge: Cambridge University Press.
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1 Ecosystem restoration efforts should follow a holistic, systematic approach, cearac by
clearthinking, local collaboration, and solid knowledge, both of the biophysical system and of the
sociopolitical systerty.

Resources Existing and Needed

Existing Resources

I Use existing agency plans and assessments to detemaitugal resource management options.

1 Strong collaborative support for focused management practices across landscapes, such as forest
restoration, fuel reduction, wildlife habitat and population management, and treatments to
control exotic pests and invasive plants

1 When appropriate and funding is available, use potential outside sources (i.e. consultants,
organizations, others) for ecosystem evaluation and otherdéaskelp accelerate treatments in
priority areas.

9 Prioritize engagement with existing collaboratilike the 4FRI Stakeholders Group, the Fort
Huachuca Sentinel Land Scape, The Bill Williams Mountain Restoration effort, and the Prescott
Joint Chiefs Restoration Partnership

Resource Needs

1 Develop and implement effective training, education, and outhegarograms to inform
landowners, government officials, and the public about the benefits of resilient ecosystems.

1 Develop and use the wedlducated cadre of forest management professionals in Arizona to
address forest threats across all lands in the state.

1 Provide adequate levels of funding to vegetation management and fuel treatments.

1 Develop and implement collaborative action plans to address neédsigue, highpriority
ecosystems including: riparian areas, urban and community forests, deserts, gasstalareas
threatened with type caversion by invasive plants.

1 Integrate federal, state, university, and other diagnostic/research resources to support
surveillance and detection efforts focused on delineating priority treatment areas and identifying
sciencebased treatment needs.

1 Reduce hazardous fuels and stand densities of unsustainablesgtbigtment vegetation.

1 Develop and implement integrated landscapeale restoration, community protection, wildlife
habitat and population management, and firmanagement strategies for forests across
jurisdictional boundaries.

1 Federal and state land management agencies should collaboratively develop an integrated
process to design and strategically place treatments to increase efficiency, maximize benefits, and
limit the negative impacts of wildfire.

1 Adequately restore forest structures through mechanical or prescribed fire treatments to ensure
landscapes are compatible with frequefire regimes.

1 Implement forest management activities that will allow for reedistiment of frequent, low
severity fire as a key process in ecosystems, including increased use of prescribed fire following

47 Covington, W. W., and D. Vosick. 2003. Conclusion: Key concepts and questions in adagptiteragestoration of
ponderosa pine forest ecosystems. Pp. 4241 in Ecological restoration of southwestern ponderosa pine forests, ed. P.
Friederici. Washington, D.C.: Island Press.
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mechanical thinning and increased management of wildland fires for restoration objectives on
appropriate lands.

1 Develop and use attaborative sciencebased, multientity process to help make decisions about
properly designing and implementing restoration projects within the social and political
framework.

1 Develop funding mechanisms for the successful implementation of all aspe&sosystem
restoration activities and education projects.

Key Partners/Stakeholders

Many of the partners and stakeholders listed have a potential role in supporting implementation of this
strategy. A few entities stand out as being critical to success:

1 ollaborative organizations involved with ecological restoration

9 Universities, research organizations, NGOs, local government officials
1 USDA Forest ServifdSFS)

1 Bureau of Land Management (BLM)

1 Arizona Game and Fish DepartméAZ GFD)

1 Natural Resourc€onservation Service (NRCS)

1 Salt River Project (SRP)

9 Arizona Public Service (APS)

1 Arizona Department of Forestry and Fire Management (DFFM)

1 Bureau of ReclamatiofBOR)

9 Arizona State Land Department (ASLD)

9 Fish and Wildlife Service (FWS)

1 National Park Serse (NPS)

1 National Forest Foundation (NFF)

9 Four Forest Restoration Initiative Stakeholders Group (4FRI SHG)
1 Natural Resources Working Group (NRWG)

9 Prescott Joint Chiefs Restoration Partnership

9 Fort Huachuca Sentinel Landscape

We will continue to work with iese and other stakeholders the areas identified in this section to
accelerate treatments that restore ecosystem health.
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Fort Huachuca Sentinel Landscape
Fort Huachuca Sentinel Landscape is a diverse coalition of federal agencies, state and |localayise
NGOs, and private landowners that leverage their resources to protect natural and working land
Huachuca is home to the premier restricted military airspace for unmanned aircraft system training
western U.S. A unique natural landscapeund Fort Huachuca creates an electromagnetically quiet
for the Buffalo Soldier Electronic Test Range and restricted air space. The purpose of the Sentinel Lz
is to advance conservation initiatives, bolster local agricultural economiegqranibte development that
Ad O2YLI GA06fS GgA0GK C2NI | dzr OKdzOF Q&a ylF GA2y I €
Local, state, and federal partners are working to conserve ecosystems in Cochise, Pima and Sa
counties. Conservation opportunities include cooperatprojects that improve water quality and quantif
range and forest conditions, wildlife habitat, and the status of rare species. Additionally, funding, oult
and technical assistance will help maintain working forests that enhance vital sourcateofay the entire
region.

The Sentinel Landscapes Partnership agencies will continue to support the Fort Huachuca
Landscape with ongoing technical assistance and funding through the¢N&@8Itural Conservatio
Easement Program, support for B0F SNJ f  yYRad G KNRdzZ3K 5h5Q& wSlt
Integration (REPI) Program, and other efforts at improving the availability and quality of surfac
groundwater. Together, they are ensuring that Fort Huachuca, private landowners, antbened species
can continue to call southeastern Arizona home.
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Focus Areas and Priority Landscapes

Focs areas for Ecosystem Health adentified and mapped below. The following considerations were
used to refine priority area designations:

1 Prioritywill be given to working with existing landscape scale collaborafieets.

1 Most ecosystems in Arizona are experiencing critical levels of habitat decline; some ecosystems

have been heavily impacted from events such as stapthcing wildfire. igyh piiority should be

given to ecosystem above 6,000 ft. elevation with considerable risk of stand replacing fire

potential and inareas thatprovidewatershed function to support diverse ecosystem hialt
9 Critical ecosystems at elevations above 4,000 feet &n@ at risk must be prioritized using strong

science based on ecological restoration principles. This will enable critical ecosystems to receive

priority treatment.

1 Ecosystems below 3,000 feet must also be evaluated using the best available scienabl¢o en
proper treatment prioritization and management.

9 Protecting aspen stands and riparian habitatigoromoting their regeneration through natural
disturbances.

1 Management of forestlependent wildlife and game species (elk, deer, etc.) that provide
abundant opportunities for wildlifeassociated recreation.

9 Enhance or restore populations of reduced or extirpated species.

I Landscapes with characteristics conducive to unnaturally large and intense crown fire must

receive priority consideration for treatment.

Forest Stewardship Priority Areas (2010)NRA 2 NA (& | NSl a F2NJ 5CCaQa

C2

assistance prograntorest Stewardship priority areas are landscapes considered to be of high program

potential or priority. These priority areas are focused no more than 50% of total eligible forest
stewardship acres in ABighpriority areas consist of the 4FRI footprint, Bill Williams Mountain, Prescott
Joint Chiefs, and the Sentinel Landscape.
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Invasive PlantreatmentPrioritization:Data gathered by DFFd assess the |
Arizona landscape and identify invasive plant treatment priority areas be |
on management criteria.

Fire Regime Condition ClagsANDFIRE Dataset-RCC class 3 aredsfire
regime condition class (FRCC) is a classification of the amount of departure
from the natural regimend is broken intdive classes.

Speais d Greatest Conservation Ne¢8GCN)This mapepresentsa richness
index for the SGCab defined in Arizona'séde Wildlife Action PlanThe model
includes the number of Tier 1a and Tier 1b species (classifiedliograhility
score$ accordig to the following formula:Score = (Tier 1a x 2) + Tierl
Resulting scores were rescaled from 10. Higher model scores indicate th
potential for greater species richness in any area.

Unfragmented Areas: The Unfragmented Areas maig based on the
existence of large, contiguous landmasses that are not fragmented by
barriers, the diversity ofegetation types within those land masses, and the
importance of those areas to the overall availability of any particular
vegetation type within the state.
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Goals, Objectives, and Actions

The Strategy Team identified two (2) goals, eight (8) objectives and-tiviety35) actions to address the
Ecosystem Health issue. The goals are general in nature because they must be applicable in most
ecosystems statewide. Objectives provide a cleaessment of measurable outcomes focused on
restoring or maintaining the health, resiliency, and sustainability of forest ecosystems.

To ensure accurate assessment of ecosystem health has been determined, land managers must first
evaluate historic trendsat determine the natural range of variability, establish and monitor reference
conditions, determine appropriate treatment prescriptions, and work to mitigate potential factors or
influences (wildfire, insest and diseasg invasive species, etc.) that magyeclude successful
management decisions. Effective monitoring and adaptive management strategies are essential to ensure
ecosystemsat-risk can be restored.

Specific actions in achieving healthy, resilient, and sustainable ecosyisiode the followig goals

1.

akrown

© ~N
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Continue to develop strong collaborative support for focused management practices across
integrated landscapes, such as forest restoration, fuel reduction, wildlife habitat and population
management, urban community management, and treatments ¢mtiol exotic pests and
invasive plants

Protect, conserve, and enhance wildlife and fish habitat; improve habitat for selected species
Identify and conserve uniquend high-priority ecosystems and landscapes

Identify and monitor threats to forests and egasem health

Protect forests and other high priority ecosystems from fragmentation and convetsioon

forest uses

Restordorests, deserts, and grasslands impacted by disrupted fire regimes, forest pest outbreaks,
land management practices/uses, anddsive species

Protect watershed functions that support ecosystem services

Restore frequenfire regimes as part of forest restoration measures

Integrate collaborative, sciendmased planning processes and public education into restoration
programs and prects




Goal 1Resilient and diverse forest ecosystem structures, processes, and functions.

Objective 1: Protect, conserve and
enhance ecological integrity, to maintai
sustainable forest ecosystems, preserv
ecosystem services, avoid public safety,
hazards, and negative watershed impa
associated with largscale catastrophic
events.

1.

»w

Continue towork with existing landscape scale collaborative efforts
develop strong collaborative support for focused management pract
such as forest restotmn, fuel reduction, wildlife habitat and populatio
management, urban community management, and treatments to cor
exotic pests and invasive plants, across integrated landscapes.
Develop and implement effective training, education and outreach progf
to inform landowners, government officials and the public about the ben¢
of resilient ecosystem process and functions.

Provide adequate levels of funding to vegetation and fuel treatments.
Support opportunities to accelerate treatments in prioméreas to reduce the
risk of catastrophic fire to protect ecosystem health and watershed func

Objective 2: Protect, conserve, and
enhance wildlife and fish habitat

Coordinate with the Arizona Game and Fish Department, US Fish and W
Service, ad others to identify and implement best management practi
related to wildlife and fish habitat

Encourage adoption of collaborative Wildlife Principals developed by
I NAT 2yl D2@SNYy2NRa C2NBad | St iR
biodiversity conservation with restoration, community protection, and f
management activities.

Support implementation of the State Wildlife Action Plan wiesner possible

Objective 3: Identify and conserve
unique high piarity ecosystems and
landscapes foaccelerated treatments

Identify high priorityareasthat are interrelated with Arizona forest resoury
issues and programs. These include aquatic systems, riparian areas, d
rangelands, areas threatened by conversion by invasive plants, and
mixedvegetation systems.

Identify and encourage collaborative partnerships between agencies
organizations with overlapping or coincidergsponsibilities and interest
such as working groups, panels, and collaborative partnerships.
Develop and implement collaborative action plans to address ne¥o
unique high priorityecosystemsnd to accelerate actions in these areas
Support action plans to address high priority ecosystems, seek furadidg,
work with outside industry to implenré treatments efficiently.

Develop and implement practices to limit the spread of exotic invadeet
species such as Buffelgrass and otrerging threats

Objective 4: Identify and monitor threat
to forests and ecosystem healthat
would requre acelerated treatments

Support development and maintenance of ongoing inventory, monitor,
and detection efforts on high priority ecosystems.
Integrate federal, state, university and other diagnostic/research resou
to support surveillance, and deteoti efforts focused on delineating priorit
treatment areas and ldentifying science based

Developcontingency fans for the potentialmpacts of climate changaiong
with potential cost/impacts of catastrophic fire likely to occur in tandem.

Objective 5Protect forests and other
high priority ecosystems from
fragmentationand conversion

wn

Identify and utilize resources to work with state and local government
policy development and program implementation to protect ecosyste
from fragmentation.

Identify opportunities with landowners for the Forest Legacy program.
Identify/develop and disseminate developmental guidetrand policies.
Work with nontraditional partners to identify policy needs and bridg
identified gaps to accelerate treatment scope grate.

pg.60




Goal 2:Progress toward landscape scale outcomes, restoration of unhealthy ecosystems, and enhanced
sustainability with limited negative impacts

Objective 1: Restore forestdesers and
grasslands impacted by current fire
regimes, insect & diseasoutbreaks,
land management practices/uses, and
invasive species.

1.

. Encourage development of integrated

Use sciencéased approaches to evaluate, understanm grotect againsi
the impacts of existing and emerging threats such as climate change, i
and disease outbreaks or land use change forest health and public safet
Reduce hazardous fuels asthnd densities of unsustainable pessttiement
trees, to prevent catastrophic losses from bark beetles and wildfire.
Encourage adoption of collaborative Wildlife Principals developed by
ArizonaD 2 @ S NBoSEealth Guncil for integrating wildlifeonservation
with restoration, community protection, and fire management activities.
Supportand implement integrated landscagseale restoration, communit)
protection, wildlife habitat, ppulation management, and fire magement
strategies across the state that accelerate and improve treatment efficie
Develop landuse policies and practices that support restoration, commul
protection, and fire management efforts.

Federal and state tal management agencies should collaboratively deve
an integrated process to design and strategically place treatments to inci
efficiency, maximize benefits and limit negative impacts of insect &adés
outbreaks, invasive plants amdldfire.

Best Management practices should be implementegdrevent the spread of
invasiveplant species during restoration and fire management activities.
Develop incentives and an ethic of personal safety to support sustair
maintenance of fuel treatments.

Increase coordination of forest restoration, fire management, and commu
protection planning and implementation across jurisdictional boundaries
loteym restoration, wildlife
management, and fire management plans &l lands.

Objective 2: Restore frequent fire
regimesand reduce risk of catastrophic
fire as part of forest restoration
measures.

Adequately restore forest structures through mechanical or prescribed
treatments to ensure landscapes are compatiwiéh frequent fire

Planners should work with dewaders to incorporate buffersbased on
anticipated fire hazard, public safety, and wildlife habitats into the desig
new developments to allow for maintaining of conditionslamds where

natural or presribefires may continue or be introduced.

Utilize state and local codes, planning options, laws and regulations
Growing Smarter legislation to address fire risk at the landscape scale.

Objective 3: Integrate collaborative,
science based, planningquesses and
public education into restoration
treatments

Develop and utilize a collaborative, scierdrgsed, multientity process to
facilitate decisions on properly designing and implementing restora
projects within the social and political framework.

Facilitate the sharing of all data and analyses from all ownerships to i
natural resource agencies, county and city managers, and stakehold:
planning and implementation of forest restoration activities.

Undertake educational and outreach adiies to increase awareness ai
understanding of the benefits of addressing forest health issues.
Develop funding mechanismeith partners and industryfpr the successil
implementationof ecosystem restoration activities and education project
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6.3Water

Critical Issue Description

Sustainable water management is a criticalldraye for the SouthwestAccording to the Census Bureau,
Arizona grew at the nati6 Q a -fabtas¥réat&in 2017, topping sevenillion residents for the first time.
Water isalimited resource in Arizona, and drought is among idsies challeriggour ability to balance
water demands for agriculture, industry, and an expanding populati@ss snowpack,aglier spring
runoff and reduced watershed yielduring the last severalatades exacerbate this issue.

An understanding of the occurrences,

distribution, and movement of water is |

essential in agriculture, forestry, botany
soil science, geology, ecology, ar
geomorphology. In short, water is one @
the most crucial elements of the physical
environment. Impats on the quantity,
jdzl £t Adex

likely to be significant. Th&equency of
drought is projectedto increase in the

Southwest by the end of the century.

There is also an increased chan of
intense precipitation and flooding event

during the monsoon season in Arizona duié

to greater waterholding capacity of a
warmer atmospheré.

Groundwater usewill increase in areas

Communities are likely to tagquifers to a

greater degree to augment supplies, andnto the aquifer each year. Thanks to this success@ochise

declining precipitation will reduce aquife

recharge rates. Combined with increase dconservancy, Cochiseity, the cities of Sierra Vista and Bisbe

demand due to population increases
higher crop demands, and lower so

moisture increased aquifer drawdown is

likelyto occur.

With multiple potential threats to water
jdzt £t Ad& | yR

B! RFLIWAY3 D2OSNYIyO
59 Emory L.J. 1, 6n.9 (2009)
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Palominas Water Recharge Project

Water replenishment effod in Cochise County are resulting in
groundwater levels are rising near two recharge facilities along
where surface water supplies decline.upper San Pedro Rivérhe facilities came online in 2002 and 20

and combine to recharge almost 1 billion gallons of water back
- Conservation and Recharge Netwarkwhose partners include the

and the Hereford Natural Resource Conservation Distriglans

to launch another project at Horseshoe Draw2018.That project
will also recharge storm water and prevent destructive flooding
and erosion dowstream Given extended drought, increasing thg
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is extremely important that land managers focus limited resources on actions that derive the most benefit
including vegetatiotireatments; conservation and edation; and management and policy.

Benefits, Threats, and Impacts
Benefits

1 More than sevenmillion people live in Arizona, many of whom depgeon water sources
generated by runoff N2 Y LINB OA LJA (i Wwaiesstegs 2y ! NAT 2y | Q&

9 Crop production on Arizona'sne million acres of cropland reqes a dependable supply of
irrigation water.

f ' NAT 2y Q& Iljdz2 G§AO SO2aeadisSvya FyR NALI NRIFY |
and diverse wildlife species, some of which are listed as endangered or theeagpeciesin
fact, riparian ecosystems are considerauendangered ecosystem type.

1 Groundwater plays a critical role in m&ming the health of riparian aredsy sustaining stream
and river base flows.

Threats

1 Persistent drought

Climate change redting in variable precipitation and warming temperatures
Overstocked forest and woodlands

Expanding development and creation of impervious surféicasleads to accelerated runoff
Uncharacteristic wildfire and subsequent flooding

= =4 =4 4

Impacts

1 Drought decreaseavailability of wéer for agriculture, and industrigind municipal users.

1 Climate change is causing variable precipitation resulting in reduced snow pack, lower runoff, and
decreased flows in drainage basins.

1 Many forest stands are overly dense ahdrefore canpeting for already scarce water resources.

1 Development of previously natural areas with impervious surfaces can negatively impact water
guality and limit groundwater recharge.

1 Uncharacteristic wildfire changes the landscape by removing abaegetation and making the
soil impervious towater (i.e., hydrophobic soils). This results in flooding and soil erosion that
reduces the stability of the watershed.

Key Elements

Climate and Water

9 Precipitation is typically both greater and matependable in Arizona's upper elevations, where
most of our forests occur.
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i Forested Ilands in Arizona
contribute nearly 90% of the
total streamflow in the state,
much of which comes during
spring snowmeft.

1 Ponderosa pine forests are thg
source for a substantial portion
of the state's water. For
example,

1 while occupying only 20% of th¢
total land surface of the Salt ang
Verde River basins, ponderos
pine farests account for almost
50% of the total water yiefd.

i Forestlands also contribute
additional, albeit unknown
guantities of  groundwater
recharge.

1 In much of Arizona'svoodlands
and coniferous forests, the
number of trees per acre and thg
canopy cover have both
increased to the point where
very little herbaceousground
cover remains. Much of the
precipitation is intercepted by
the dense canopy (evaporating

back to the atmosphere) or runs

off bare soil.
Water Yield

9 Studies conducted in the Beave
Creek and @&stle Creek
watersheds show that selective
forest treatments in ponderosa
pine can increase water yield.

0 Untreated watersheds

i U.S. Drought Monitor February 19, 2019
(Ro'oased Thevsday. Feb. 21, 2019)

Arizona Valia 7 am. EST
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hetp idroughtmonitorun, edu/

Drought Contingency Planning
Arizona Governor Doug Ducey signed historic legislation rati
I NAT 2yl Qa S5NRAAKG /2yiAy3aSyoOq
* legislation allows Azona to join six other western states and Mex
in signing an intestate water agreement and spells out ways Ariz(
will contribute to conserving more water from the Colorado River.
Since July 28, 2018, 40 stakeholders (DCP Steering comn
represening diverse interests from across Arizona have worke(
develop what is known as the Intrastate Drought Contingency H
JThe plan balances water reductions in the state to ensure no one
takes the entire burden.
Two bills that enable Arizona to ritithe Drought Contingency Pla
are:

91 One that authorizes ADWR Director Tom Buschatzke to
onto the interstate Drought Contingency Plan on behalf
Arizona.

9 The other allows for certain water stakeholders within Arizg

> to make agreements on water usagights and provides $3
million for Lake Mead conservation, $2 million for grou
water conservation and $9 million for Pinal County agricult
infrastructure projects.

—

showed average annual
acrefeet).

water yield ranging from2(0 inches per acre (0.225 to 0.417

4 dWater yield improvement by vegetation management: focus on Arigoféolliott et. al., 1975Prepared for
Rocky Mountain Forest and Range Experiment Station, Contract/Granti&d-orSer. 16/257/CA, OWRT -B4-
0001-3803. School of renewable Natural Resources, University of Arizona, Tucson AZ. Ca. 1000 p.

50¢ Recovering rainfall Barr, G.W. 1956Technical Report. Department of Agricultural Economics, University of

Arizona, Tucson, AZ
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o Clearing forests increased arailyield by about 0-0.2 acrefeet.

o Thinning of ponderosa pine resulted in annual water yield gains of 0.61 to 1 inch per acre
(0.051 to 0.083 acréeet).

1 Water yield gains from forest treatments in the Beaver Creek watersheds persisted for about six
years on both cleared and thinned forested watersheds, after which gains were negligible due to
new vegetation growth.

0 Areas with a northern exposure or on a deeper soil profile will generally provide increased
water yields for a longer time than southcingslopes or sites with shallow soils.

0 Increased water yields from forest treatments might be sustained using fire to manage
understory vegetation. However, scientific trials have not been conducted to test this
hypothesis in the Southwest.

1 Treated pinyoruniper show smaller increases in water yield because they have relatively low
runoff efficiency (proportion of annual precipitation converted to measurable streamflow).
Average annual water yield from untreated pinyon juniper does not exceed 1 inch p€pdi3a
acrefeet). By contrast, water yield from untreated ponderosa pine is 3 to 5 times Righer
acres. Itis important to note the total untreated area of pinyjaniper woodlands is 5 times more
than the total area of ponderosa forests and couldguoe the same total water yield if treated.

Increased snowpack water equivalent, which results in enhanced soil moisture and water yield, is one
potential benefit of forest thinning. There are greater accumulations of snow in openings than in adjacent
forest. This is partly due to snow interception by tree branches and subsecuamorative losses
(sublimation). Small openings @®0 feet in diameter) are optimal for sncaecumulation compared to

large openings (greater than 160 feet in diameter) wheomm @and wind exposure cause gter
evaporatior?,

Soils, Erosion, and Sedimentation

1 Soil compaction by logging equipmeista potential impact of mechanictdrest management
activities. Soil compaction could reduce wateiding capacity of the soil as wels infiltration
rates thereby increasing overland flow and surface erosion. If Best Management Practices (BMPSs)
are not followed, or suitability of equipment for various soil types, slope, and aspaubt
considered during projegilanning and implemetation, theseimpacts can be exacerbated.

1 Lack of consistent use of BMPs to reduce erosion and sediment discharge can have downstream
impacts for fish and wildlife, water treatment costs, aesthetics, reservoir storage capacity, and
possibly flood flows due to deposited sedimemtd debrisblockingchannels.

o Soil's infiltration rateand ability to store nutrients and water is decreased by erosion.
0 Biotic productivity and hydrologic function are also impacted if soil health is not
protected.

1 Road construction and maintenance for forest management i@udeational activities can be
significant sources of sediment in upland watersheds. If the location and design of roads is not
carefully considered, impacts as well as the potential for obliteration are increased.

51 dWater yield improvement by vegetation management: focus on Arigoféolliott et. al., 1975Prepared for
Rocky Mountain Forest and Range Experiment Station, Contract/Granti&d-orSer. 16/257/CA, OWRT -B4-
0001-3803. School of renewabMatural Resources, University of Arizona, Tucson AZ. Ca. 1000 p.

521d. Ffolliot 1975
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Aquatic Systems/Riparian Areas

1 ManagingArizona's forested riparian zones to optimigeowth of native trees, shrubsand
understory plantgprovide better protection against erosion for stream channels and stream
banks. Water quality is emimced by reduction ofediment and the improved abilityf éthe
riparian area to act as a natural Hitter nutrient rich sediment

1 Where apprriate, reduction of nomativeinvasive riparian plant®(g., salt cedarTamarix
spp.]and Russian oliveE[aesagnus angustifoljaamong others) will improve thability of
Arizona's riparian forests to deliver water for downstream uses.

1 Many of Arizona's forested riparian areas ampaired andho longer functioning properlgas
determined by Proper Functioning Condition). Rather tipastecting the water quaty of
streams streambanks andchannels are contributingp sedimentation and reduced water
guality. This is resulting from changesheir geomorphologyand other issuedn some ares,
invasive riparian speciee.{. salt cedar)dominae and impede delivery of water to
downstream users.

Resourceg Existing and Needed

Existing Resources

Federal, Stateand Tribal governmenthat have exisng staff dedicated to the regulation and scientific
understanding of wateresources:

T

=A =A =4 4 -4 A -4

Arizona Department of Water Reurces

Arizona Department of Environmental Quality

The University of ArizomaArizona Geologic Survend Water Resources Research Center
U.S. Bureau of Reclamation

U.S. Forest Service

U.S. Bureau of Land Management

Natural Resource Conservation Service

Arizona Tribes/Bureau of Indian Affairs

Salt River Project

Resource Needs

1

pg.66

Contact ist for potential collaborators in lead organizations that carry out watershed, riparian,
spring, and wet meadowesearch andestoration projects.

Organizedcollaborative programfor water outreach, education, and volunteer recruitment and
activities.

Updated Tribal, State, and Forest Service policies to support forest restoration goals and
objectives forthe protection and enhancement of water resources.

Guidance documents for BMPs to protect water resources, including oversight mechanisms to
ensure the application of BMPBy contractors

Organized and funded regional consultdafecialistsin watershed processes, aquatic ecology,
hydrogeology, and soil sciee so land managers can consult with experts when planning
management activities.




1 Engagenent with diverse and significant water users in the stakeholder process to further
educate the public.

Key Partners/Stakeholders

Many of the partners andtakeholders listed in the water section have a potential role in supporting
implementation of this document. A few entities stand out as being critical to success:

=

Arizona Department of Water Resources

Arizona Department of Environmental Quality

Arizona @Gme and Fish Department

Upper Verde River Watershed Protection Coalition

Forest Service Regional Office along with National Forests and Districts
| 2Tt €1 02NF 0ABS 2NHFYyAT I GA2ya AyOfdzRAy3AY dzy A dS
Verde Watershed Restation Coalition

Prescott Creeks Preservation Association

Gila Watershed Partnership

Salt River Project

Local governmental agencies

=4 =8 =4 4 =4 -4 -4 -8
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Focus Areas

While vegetation and land uggatterns oftenchange abruptly with changes in ownership/jurisdiction,
water does ot. Water quality and quantity is affected by conditions and activities on every acre in the
state. However, there are regions of the state where management activities will most effectively address
our critical resource issues. These regions are callagfareas and priority landscapes.

The process of landscape prioritization for water begath whe identification of streams and lakdéisat
are impaired based on the ADEQ Water Assessni¢eit, the Outstanding Waters of Arizona were
identified to providea comparison with impaired areas. Then Riparian areas werelaiwkon top of the
groundwater basins. Finally, &Hdigit Hydrologic Unit Codes (HU@re identified along with the public
land ownerships across the state. Once thosepsnavere created, tl

;T Hue 8 focus area map was created showing HUCs in a color gtadlendarker
y 2 colored HUCs arthe watersheds whe2 more of the mapelements are
- , 2 present.
A LI L i HUC 8 Watershed8:digit hydrological units overlaid on land ownership.

A Map Provided byhe Arizona Site Land Departmer(ASLD)




Impaired Streams and LakeBata provided byArizona Departmentof [, v S s Lk

EnvironmentaQuality ADEQidentifying impaired streams and lakacross * W T ST
Arizona. Impairment is based presences of sediment, turbidit,. coliand _ W _.7;;,1 ;
heavy metalsMap Provided by ASLD. g’ .;;t”\* e " .
\ /i Yok .ﬁ" ’._
l\'-s./-’,r \"\c ‘-I"
3

P, Cutstanding Arzona Waters i :

. T
Outstanding WatersOutstanding Arizona Waters are designated by
staterule under R18.1-112. They are watersonsideredexceptional
water quality and or ecological or recreational resourddse data was
provided by ADEQ and the map was provided by ASLD.

P Riganan Areas within Groundwaier Basns

Riparian Areas and Groundwater BasRigarian areas are identified duet, =

their vulherability to negative impactsGroundwater basins igan area il e
underlain by permeable materials capable of furimgha significant supply ' 22 et 1
of groundwater to wells or storing a significant amount of wai@ata and o fonut” 7
map provided by ASLD. ‘ ' S, e
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Water Focus Areas

Legend
Total
Low Priority High Priority
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Goals, Objectives, and Actions

The Water Resources Working Group identified th{@egoals, nine(9) objectives, and _ actions rfo
Water. The underlying goal is to improve water quality and quantity, improve the health of wetland
ecosystems, and increase public understanding of water quality issues. This will be accomplished through
a variety of measures, described below:

Goal 1limprove and maintain watershed health and watershed function statewide.

Objective 1: Protect and enhance wat
quality and quantity of priority
watersheds (identified in this documen
through enhanced resiliency ar
sustainability.

1.

Work collaborativel to identify and develop restoration and fi
management strategies for watersheds of critical importance across
state.

Collaboratively identify and/or develop best management guidelines (B

Objective 2: Maximize positive impacts
vegetative tratments on watersheds.

Maintain or improve 8il Quality through use of BMPgroperly design
place, build antbr retire forest roads, use appropriate fire practices
remove duff and reestablish vegetative ground cover.

Support ongoing efforts to maintaior improve hydrologic function an
watershed [ealth by designingorestthinning prescriptions to optnize
snow pack accumulatiorrunoff and aquifer rechargeand by managing
understory vegetation through periodic burning.

Support State and Federal aggnpartnerships with key stakeholders ¢
forest restoration projects

Appropriately monitomew and existingctivities within watersheds.

Objective 3: Minimize uncharacterist
wildfire.

Use fuel reduction treatments tceduce excessive fuel loading to prepeé
fire-adapted landscapes for historic fire regimes through fuel treatm
activities.

Design fuels treatments strategically on the landscape to effectively re
fire risk.

Restore impaired ecosystems through meclahtreatments and use of fir
to achieve desired effects and sustained natural fire regimes.

Objective 4: Enhance groundwate
rechargeand soil moisture

ok

Develop a groundwater sustainability program.

Mitigate the overuse of groundwater supplies by eduegtthe public on its
importance.

Design land management treatments to reduce runoff and incre
recharge.

Identify high and medium priority groundwater basins.

Support ongoing groundwater recharge efforts and promote wg
conservation measures in aguiture, industrial, and municipal sectors.
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Goal 2: Improve habitat and resiliency of aquatic ecosystems and riparian areas.

Objective 1: Minimize impacts of 1. Utilize BMPs anduidelines within aquatic systems.
management activities to aquatic 2. Limit recreation in sensitive ecosystems especially during critical timeg
ecosystems and riparian areas.
Objective 2: Protect and restore aqual 1. Coordinate implementation of management plans to insure protectior
ecosystems and riparian areas. aquatic systems.
2. Use BMPs for the location, construction, operation and maintenanc
transportation systems within aquatic systems.
3. Encourage, protect existing native vegetatiand supplement with native
vegetation plantinger reseedingvhere approprate.
4. Use BMB for the location, construction, operation and maintenance
water improvements within aquatic systems.
5. Restore natural spring discharge by removing outdated improvem
where possible.
6. Coordinate with agencies and agriculture/grazing lesséeat manage

water improvement projects.

Goal 3: Increase public understanding of the importance of watershed health, function, and restoration
gl G§SNJ NBaz2dz2NDOSao

G2 ' NAT 2yl Q&

Objective 1: Develop new and utilize | 1. Dispenseeducation materials such as brochurdact sheetsand public
existing information and educational service announcements about watershed and riparian issues.
materials on watershed health, functioff 2. Collaboratively develop common watershed and riparian messagingé
and restoration. by all agencies.
3. Develop webbased platforms to dispense information on watershed
health, function, and restoration.
Objective2: Implement outreach and | 1. Develop outreach programs tmommunicate with community groups ar
educational programs on watershed leaders, schools, and the public.
health, function, and restoration. 2. Identify appropriate funding support to implement outreach and educat
programs.
Objective 3: Encourage public and 1. Develop and implement programs to engagenprofit organizations ir|

stakeholder involvement.

watershed and riparian cleanup and planting activities.
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6.4 Air

Critical Issue Description

As one of life's most crucial elemengdr plays a critical role in sustainilif in Arizona. Clean air, often
taken for granted, is threatened by many factors; industrial and @atoile emissions, dust from
uncovered/tilled soil, smoke from increasing wildfirecarrence, and forest pile burning and prescribed
fire activities. Tlese changes in air quality have resulted idegpread impacts across Arizona.

Introduction

Air pollution has been a persistent problem since the Industrial age with much of it being traced to the

Air quality affects every living thing in Arizona. As one of life's most crucial elements, air plays a
role in sustainingArizona's natural resourcests people and their quality of life. This element
substantially influenced by Arizona's urban and rural ecosystems.

use of fossil fuels to genemenergy. Even when not used for energy generation, hydrocarbons contribute
to air pollution through the release of vapors from solvents, paints, and gasoline. One of the problems
with air pollution is not only the diversity of its sources but also tha faat it is made up of so many
pollutants which include; carbon monoxide, sulfur dioxide, nitrogen oxides, particulate matter, ozone, and
lead.

Arizona's vegetation serves tmaintain andenhance air quality in several ways. Trees modify the
atmosphereby absorbing carbon dioxide (providing a sink for carbon) and producing oxygen, and they
clear the air by filtering dust, ash, pollen, and smoke (especially in urban areas). They also intierdtept
provide shade, and moderate air temperature. Convergalgnt life contributes to reduced air quality
when smoke is produced by wildfires and otHand management activities, especially prescribed
burning. However, the air pollution isss we are experiencing nogannot besolvedjust by increasing
vegetation

Ozone

Ozone is the prime ingredient of smog in our cities and industrial areas. Ygbgnelyinhaled even low
levelsof ozone can cause severe respiratory problems including asthma, temporary respiratory diseases,
and temporary decreases in lung cafig. Even moderately exercising healthy adults can experience 15
20% reduction in lung function. Recent studies have indicated that repeated exposure to elevated levels
of ozone over a period of time can result in permanent structural daffagi@ose who i@ most at risk

to ozone are people who preform moderate activity during the summer months (i.e. outdoor workers).

Particulate Matter

Particulate matter (PM) is the term used for a mixture of solid particles and liquid droplets found in the
air. Particlesre classified into two groups PM 10 (larger than 2.5 micrometersPan@.5 (smaller than
2.5 micraneters). Though PM 10 has been linked to health impacts, PM 2.5 can cause significant health

53 gHuman Exposure ModelingAir Pollutants Exposure Modelz 9 Y GANR Y YSyYy Gt t NPGSOlGAz2Yy
https://www.epa.gov/fera/humanexposuremodelingair-pollutantsexposuremodel
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problems includingpremature death, acute respiratory symptoms, aggravated asthma, bronchitis, and
decreased lung functich People who live in the Phoenix area are especially at risk due to several
contributing factors and should heed public health warnings concernirguality which is in part due to

the number of people adjacent and the activities they perform.

Benefits, Threats,and Impacts

It is vital for the longerm health of all living thigs that the lands in Arizona lmeanaged to positively
affect air quality.

Benefits

1 Clean air results in decreased numbersespiratoryillnesses.

1 Through lowering cases of respiratory disorders linked to dirty air, clean air aids in lowering
medicalcarecosts.

9 One acre of forested land absorbs six tons of carbon dioxidepatalout four tons of oxygen
every day, which is enough to meet the annual needs of 18 people.

1 Urban plant life reduces the impact of the urban heat island effect and lessen its impact on local
weather patterns.

Threatsand Impacts

1 Negative effects on hunm
health such as asthma and otheg
respiratory diseases

1 Vegetation dieoff in rural and
urban areas due to air pollution

9 Limited visibility due to smoke
or smog.

1 Acid deposition resulting in the
degradation of aquatic systems, A|r Monitoring Network

vegetation, and  cultural| The Arizona Department of Environmental Quality conducts
resaurces (stone work). ambient air quality monitoring throughout Arizona. Environmental
parameters measured in this monitoring network include criteria
pollutants (lead, ozone, particulate matter 8 PM10 and PM2.5,
carbon monoxide, nitrogen oxides, sulfur dioxide) as well as air
toxins.

Air quality monitoring networks operate in urban and rural areas

=

Key Elements

Climate and Air

1 In many Arizona ecosystam

there is a lack of ground cove
andlow soil moisture, and more
SO as temperatures increase
These factors contribute to

throughout Arizona. They provide local air quality conditions to the
I public and help identify the causes of air pollution. The networks
are composed of individual monitoring sites that collect ambient
_air quality data in a variety of settings. The results determine if
public health standards are met and allow scientists to assess the

effects of pollution on public health and welfare.

wind eroson and airbornesoil

54 dHuman Exposure Modelin@ir Pollutants Exposure Models
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